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PART 1
INFLCCTIONS

CHEMOTHERAPY OF INFECTION

R of Bactena to Ch: 4 Agents accord
g to Lawrence P Garrod! (Umiv of London) may be de
scribed as suppression habituatton or acquired resistance de
pendence and stimulatson It rs interesting to speculate on
events 1f the sulfonamides had remamed the only agents for
treating bactersal infecttons Almost afl species can become
Tesistant to these drugs and resistance to one drug mnvolves
resistance to all others The mechanism mvolved 15 the for
mation by the orgamsm of a sulfonamide mhibitor shown mn
some cases to be p ammobenzoic actd The first organism ob
served to be resistant was the gonococeus The origmally re
ststant strains naturally became mcreasmgly prevalent and
the proportton of treatment failures steadily increased Ample
proof exists that clmically resistant disease 1s due to stramns
demonstrably drug resistant 1n vitro It 15 fortunate that the
closely related meningococcus has behaved so differently
Menmgococeic menimgitis 1s the only acute bacterral nfection
for which sulfonamides still are used m preference to pem
cllin Resistant strans of the two most tmportant sulfona
mude sensitive pecies pneumococcus and hemolytic strepto
coccus have appeared but have not been common

There 15 one strong point of resemblance between sulfona
mde and hin r the major difficulty
occasioned by each 1s m nfection by a single spectes the gono
coceus and staphylococcus respectively M m each m
stance selectzon and not adaptation 15 the mechamsm by which
resistant strains have become prevalent Resistance to pent
cillm i other spectes presents no such problem However 1t
1s believed that widespread use of p {lin often
n nadequate doses will eventually produce strains of bacteria
other than staphylococer which are resistant to the drug Some

) BeMJ12520 Fb 3 195l
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CHEMOTHERAPY OF INFECTION 11

centers 1 which sulfadiazine prophylaxis led to the prevalence
of resistant hemolvtic streptococer scarlet fever and other n
fections became more common 1n treated than i untreated
men It was postulated that the drug was acting as a growth
stimulant to these resistant streptococer If pentallin ean
stimulate bacterial growth 1t 15 more serious and there 1s evi
dence that 1t can From the chnical viewpomt this evidence

Fg 1—D 41 g plt cilt §P p fmiwk
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rests largely on the occurrence of supermfections during
pemcillin therapy Durning local treatment of the mouth and
throat the normal flora 1s largely replaced Ly resistant coli
form bacills The same thing can happen elsew here with more
serious results An account of 10 cases of Pseudomonas pyo
cyanea mfection 15 mteresting  Although pemcillin was not
suspected of bemg mvolved 1n producng or aggravating
these infections seven patients si< of whom died were treated
with pemallin esther shortly before or during the imnfection

Substitution of resistant for sensitive Organisms 1s ex



16 INFECTIONS

orgamsms do become more resistant wm the body durmg un
successful treatment

All species of bacteria can become highly remstant to
streptomyemn often rapidly sot onlv . vitto but tn vive
Since streptomycin Tesistance is permanent a twme may be
visualized when wost of the sensitnve bacteria wil} hase a¢
quired resistance The finding of resstant straims of Bac
terwum aerogenes and other coltform bacith wn the urine of
patents with ne story of having taken the drug 15 net un
common This must mean that they are being dissemmated
from treated panents Whether because of this streptomiain
should be reserved for treatment of tuberculosts to preserve
1ts usefulness m thas disease as fong as possible 15 a matter of
opmion Tortunitely simultaneous admimistration of p amne
salterhic aerd appears to reduce greathy the frequency with
which strams of tubercle bacilis become resistant

It was origmally clammed that resstance to aureomyon
and chloramphemcal does not develop It 15 00 easdy to de
cade bow untrue this behief was Increnses m resistanee to
anreomsem or chloramphenscol ranging up to about 50 fold
w varions spectes of gram negatine bacille have been reported
ather produced dehiberatehy or ovcurrng m treated patents
Terramy ot appears 10 behave simularly snd 1t 15 interesting
that organisms made reststant (o it also become resistant to
both aureomyesn and ehioramphenicot

The strange phenomenon of nuintional dependence on 4
substifice narmatly lethal 35 auother aspect of the pecalitr be
havior of streptomyan Orgamsms that a1 to grow m ab
sence of this drug can often be found monp resistant organ
1sms in miected urme It 1s theorencally posuble that a patsent
mfected with such orgamsms could be made worse by strepto
my i treatment and improve on its cessation Stular depend
ence of certam bctena on pemoiha and chlorimphenscol has
atso bren demonstrated

The fourth type of bacterwl rerction stamufation 15 less
famitiar There 35 good ex nlence that this effect 1s produced by
coneentratrons toser than those requred to mtulnt growth
£ this 15 50 1t 15 onby an shustration of the \rndt Schulz faw
which states that potsons are simalants i smafl doscs There
13 considerable exdence that thus han applies to antshacternal
chemotherapeutic agents In one of the U S N trumng
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centers 1n which sulfadiazine prophy laxis led to the prevalence
of resistant hemolytic streptococet scarlet fever and other n
fections became more common 1 treated than mn untreated
men It was postulated that the drug was acting as a growth
stimulant to these resistant streptococct If pemictllin can
stimulate bacterial growth 1t 15 more serious and there 1s eva
dence that 1t can From the climcal viewpoint this evidence
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rests largely on the occurrence of superinfections during
percillin therapy During local treatment of the mouth and
throat the normal flora 1s largely replaced by reststant colt
form bacillt The same thing cin happen elsewhere with more
serious results An account of 10 cases of Pseudomonas pyo
cyanea mfectron 1s interesting  Although pemicillin was not
suspected of bemng involved i producing or aggravatmg
these mfections seven patients srx of whom died were treated
with pentcillin erther shortly before or during the nfection

Substitution of resistant for sensitne orgamisms 1 ex
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plained by some authors by the theory that elimination of ex

i1sting bactera leaves a vacuum which 1s bound to be filled by
others This theory certamly does not account for all cases
because durig penicillin treatment resistant bacteria may ap

pear where there were no bacteria before Such an occurrence
seems particularly likely i the urmary tract during excretion
of pemeillin given for disease elsewhere In three of the au

thor s patients under treatment for bacterial endocarditis ur1

nary nfections due to Ps pyocyanea developed for no appar

ent reason other than presence of the drug in the urine

If perucillin stmulates or accelerates bacterial growth 1t
should be possible to demonstrate this i vitro Recently
Garrod studied acceleration of bacterial growth by pentcillin
by comparing the stze of colones on pemierihin contaiming and
normal medrums There was no doubt that such acceleration
occurred (Fig 1)

Thus far the supply of new antibiotics has more than
matched the capacity of bacterra to resist them but if this
supply should cease and presumably the number yet to be
discovered 1s hmiuted the time may come when a few of the
more enterprismg species will flourish more or less unhin
dere

{A thought provohing and somewhat unsetiting discussion One won
ders what place pemcillin aureomycin ef af will have 10 years from now
Certamly we are reaching a stage of diminishung returns in the search for

new antibiotics of value A time may come when we find ourselves with
less effective treatment for certain lections than at present —Ed ]

Combined Action of P lin with Streptomy or
Chloromycetin® on Enterococc: in Vitro A synergistic effect
of pemcillin streptomycin muxtures has been demonstrated
both 1n vitro and 12 yino With enterococcr mirxtures of pem
cillin and streptomycin 1n vitro rapidly cause death of the en
tire bacterial population whereas streptomycin alone has no
effect and penicrlhin alone has mamly bacteniostatic properties
Clinical reports ndicate that combimed therapy with the two
drugs often cures bacterial endocarditrs due to enterococet
which ordmanly fatls to respond to etther drug alone E Ja
wetz J B Gunmsonand V R Coleman (Umv of California)
report experiments which add to the understanding of this
antibiotic synergism Durng these studies 1t was also noted
that chloramphenicol interfered with action of pemaitlin on

(33 Seclence 111254256 M 10 1950



CHEMOTHERAPY OF INFECTION 13

many strains of enterococet m vitro It was therefore included
1n these experiments to compare streptomycin pemciflin syner
gism with app chloramph 1 p 11

Results were fairly umform with all mne strams of entero
cocc1 studied With pemicilhin alone m  optimal amounts for
the particular organism the count of viable bacteria m the
cultures decreased to low levels 1n 2448 hours but after an
additional 24-48 hours the population agam increased to levels
somewhat below those of the controls without drug Strep
tomycin alone completely failed to inhubit the large bacterral
inoculums used When streptomycin was added to pemcillm
the rate of bactericidal action was greater than with pemicillin
alone The mixture of streptomycin and pemasilin usually
completely sterilized the medm The combmed effect of
streptomycmn and pemeillm on enterococct thus 1s evidently
more than a summation of the individual drug effects and must
be a true synergism of the two drugs

Chloramphenicol alone had no sigmificant effect on the
bactersal population However when mixed with pemtaillin
the rate of bactericidal action was less than with pemcillin
alone The low number of viable bacteria attamed with pem
ailin alone in 24 hours was not reached with the chloram
phenicol pemcillin muxture until the sixth to twelfth day Thus
1t appeared that chloramphenicol mterfered with the early
bactericidal effects of penicillin on enterococcr 1e had some
action antagomstic to that of pemcillin This nterference
phenomenon was observed with all mne stramns of entero
cocet but not alnays to the same degree

[In this article and the twa succeeding ones there 1s presented a most
interesting and posstbly a most important problem These wotkers seem
to demonstrate convincingly that under certam conditions one antibiotic
may exert an effect on the action of another
The problem deserves study but there 15 as yet no clinical evdence bear
1ng on st. There 15 on the other hand good clinical evidence that certan
combinations exert a synergistic effect (see this YEar Book p 48—Ed.)

Jomt Action of Pemcilln with Chloramphemcol on Ex

1 St Tafy of Mice In previous

studies on the effects of antibiotrcs on enterococer 1t was ob
served that 1 the presence of both pemcillin and chloram
phenicol the rate of bactericrdal action was considerably
slower than with penicillin alone In the present study E Ja
wetzand R S Speck® (Umv of California) attempted to deter

) P S Ep B A&MI 74939 May 1950
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plamed by some authors by the theory that elmination of ex
1sting bacterin leaves a vacuum which 1s bound to be filled by
others Tlus theory certamly does not account for all cases
because durmg pemcillin treatment resistant bacteria may ap
pear where there were no bacternia before Such an occurrence
seems particularly Iikely in the urmnary tract during excretion
of pentcillin given for disease elsewhere In three of the au
thor s patients under treatment for bacterial endocarditis urs
nary infections due to Ps pyocyanea developed for no appar
ent rea<on other than presence of the drug in the urme

If pentaillin stimulates or accelerates bacterial growth 1t
should be possible to demonstrate this i vitro Recently
Garrod studied acceleration of bactenal growth by pemcilhin
by comparing the size of colontes on penmtaithin contatming and
normal mediums There was no doubt that such acceleration
occurred (Fig 1)

Thus far the supply of new antibiotics has more than
matched the capacity of bacteria to resist them but if this
supply should cease and presumably the number jet to be
discovered 1s Iimtted the time may come when a few of the
more enterprising spectes will flourish more or less unhin
dered

{A thought provoking and somewhat unsetiling discussion. One won
ders what place pemeilhn aureomycin et a! will have 10 years from now
Certainly we are reaching a stage of dimmishing returns in the search for
new antibiotics of value A tme may come when we find ourselyes with
less effective treatment for certain infections than at present ~—Ed ]

Combined Action of P with Streptomycn or
Chloromycetin® on Enterococciin Vitro A synergistic effect
of penicillin streptomycin mixtures has been demonstrated
both n vitro and 1m vivo With enterococc: miatures of pem
cillin and streptomycin 1n vitro rapsdly cause death of the en
tire bactenal population whereas streptomycm alone has no
effect and penicillin alone has manly bacteriostatic properties
Clinical reports indicate that combined therapy with the two
drugs often cures bactenal endocarditis due to enterococer
which ordmarily fails to respond to either drug alone E Ja-
wetz ] B Gunmsonand V R Coleman” (Umv of California)
report experiments which add to the understanding of this
antiblotic synergism During these studies 1t was also noted
that chloramphemcol interfered with action of pemcillin on

(2) S ¢ 111254256 3 10 1550
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m some phystcal or chemucal process so that the resulting
complex 1s of lesser chemotherapeutic efficacy (2) They may
comphete with one another for receptors on the susceptible
bactertal cells Through mass action the less effective drug
may thus nterfere with the more potent one (3) Possibly
one drug may change developmental characteristics or prop
erties of the mfecting micro orgamsms so that therr suscep-
tibility to other agents 1s  reatly dimmished No defimte
choice can be made among these possible mechamsms

The clearcut anta,omstic action between chloramphenicol
and pemaitlin draws attention to the possibility that the action
of one chemotherapeutic agent may be interfered with rather
than potentiated by admmustering 1t with others It has been
popular medical practice to admimster several chemothera
peutic agents simultaneously in the expectation that such
therapy would more rapidly and effectively terminate an
fection In certan mstances it has been conclusively shown
that several antimicrobmal drugs admimstered together are
more effectnve than one alone The present study strongly
suggests that the opposite mav sometimes be the case If
antagonstic effects between antibiotic agents play any role
st may be necessary for physicians to use such drugs only in
specific cases and to abandon shotgun therapy

Bactertologic Studies of Newer Antibiotics Effect of Com
bined Drugs on Micro organisms Though there 13 a growing
tendency to use combmed antibiotics 1n infecttons diseases m
antiapation of more rapid elimnation of the mfecting organ
1sm few reports have been made and these give diverse re
sults In recent i vitro studies with combimned aatibiotics both
synergtstic and mterfering effects were observed

Studies by Sophie Spicer! (New York City Dept of
Health) on the m vitro effect of aureomycin chloramphenicol
streptomycin  difiydrostreptomyan pentallin and bacitracin
singly and n pairs on bacterial strains of several species mdi
cated destructive action by each antibiotic on most organisms
n a sensitrve stram All antibiotics left a residuum of viable
orgamisms differmg 1n number and character with the anti
biotic and the bacterial stramn tested In anv bacterral popula
tion there may be a heterogeneity of individuals yust as there
1s 1 a population of other hiving orgamisms and individual

) T Lb &C Med 36153101 A gut, 1950




14 INFECTIONS

mine whether this apparent antagomsm between the two
agents 1s limted to an in vitro phenomenon or whether 1t
oceurs m vino Since enterococci are essentrally nonpathogenic
for small laboratory anmmals a lighly fatal stram of beta
hemols tic streptococct was used

Lather drug alone protected all but 20 per cent of the am
mals whereas administratron of both drugs was followed by
a mortality rate of 60 per cent The table shows results when

JoinT AcTiov of PEniaLLIn witit CHLORAMPHENICOL
Streprocoocic INFECTION®

Sr _rococcts [ AN PE 1¢  ING | D ates/TotaL
LDM‘ Hu.mcoL —-yc—‘ ¥ Grour L Duiu_s_
100 800 0 9/26 34
100 0 6 3/16 19
100 0 170 2/26 8
100 ¢ 11/16
100 800 12/20 60
100 120 18736 50
100 50 6 11/16 68
100 50 30 13/20 65
100 50 120 13/35 3t
0 800 170 0/16 0
100 0 0 26/26 100
10 [ 0 12/12 100
M ¢ weghng 20 Gm ¢ hw eg n 100 X..D.° of a It e fC 203
it apenton lly On hon 1t o salne w dm  tered 1 tap T

the druf
tone lly bout  m ut aprt each navimeof 0 ml

the chloramphenicol dose was kept constant and the pemcillin
dose varied Any combmation of penteillin with chleramphent
col was followed by a much larger number of deaths than the
same dose of erther drug alone particularly penicillin alone
However with any chloramphenicol dose the more pemcillm
was admmmstered the lower was the death rate
Chloramphenicol and pemallin admimstered to uninfected
muce either alone or together gave no evidence of toxicity
Consequently the higher death rate with joint use of both
drugs n infected animals cannot be attributed to toxic depres
sion of the host s defense mechamsm nor to direct toxic action
of 2 drug The only possible concluston 1s that pemcilln and
chloramphemicol interfere with each other 1in some manner
“Thys mterference or antagomsm may take place 1 one of
three ways (1) The two drugs may mteract with one another
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or utilization of members of the B complex Henry M Gewmn
and Geotge J Friou® (Yale Univ ) report the foliowimng case
because 1t not only rilustrates many of the side effects pre
viously descnibed but also demonstrates the occurrence of
peripheral neunitis optic neunitss and severe gastromntestmnal
bleeding assocnated wath protrrombia deficiency and x ray
chaniges 1 the mtestinal mucosa.

Man 22 complained of headache cfulls and fever He had a tus
tory of acute rheumanic fever at age 7 and tour recurrences Acute
bacterial endocarditss with multiple embolt and rheumatic heart dis
ease with cardiac enlargement matral stenosis and insufficiency were
dragno ed Blood cultures showed 800 colonmes of Staphylococcus
aureu fic. Because of lack of improvement after 24 hours of pemy
cllin therapy and becau e the mfecting orgamsm was found to
grow i 1000 un ts of pemaillin/ce aureomycm was started wn an
imt1al dose of 3 Gm followed by 025 Gm every two hours Senst
ity reports indicated that the orgamsm was imhibited by 25 pg /ec

hi hy 1 or 32 pg fec w grade staphy}

cemia persisted despite disappearance of the phenomena of gen
eralized sepsis Therefore two weeks after ho pitalization chloram
phentcol was started with 1n imtial dose of 3 Gm and 025 Gm
every two hours thereafter After three days of combined therapy
{aureomycin and chloramphenicol) blood cultures became negative

Eleven days after start of combined therapy anorexia nausea
vomiting, and watery diarchea developed and persisted despite use
of dramarmine® untdd antibiotic therapy was stopped after 33 days of
agreomyemn and 20 days of chloramphenicol He remamed weil for
four day> Chuls fever and prostration then reappexred and blood
cultures were atamn posstive Combined therapy was remstituted
Tever and staphviococcemia slowly subsided

Fven though there was no furtlier evidence of infection mpor
tant symptom oceurred during the second course of therapy Four
day after combined therapy was remstituted ervthema and excoria
tion of the sk over the penscrotal area were noted Two weeks
fater there was dsstinct evid nee of witamun deficiency consisting
ot 2 red smooth tongue diffuse pharyngeal injeetion and desquamat
g velfowish papules abont the nose and ears Within two weeks
after start of a liqud vitamm prepsration all skin ard mucosal
Iesions di appeared However nausea and vomsting reoccurred and
the vorutus becam black for the first time Bleeding and clotting
times and platelet count were normal but prothrombin time was 43
per cent of normal X rays revealed an atypieal mall bowel pattern
with segmentation of barwum and hght coat ening of the mucosal
folds 1n the yejunum but no vlceraticn could be deroustra ed Dailv
wtravenou therapy with witamuns kb B and C was bepun along
with daly wttramu cufar wyection of Lives extract

5] YU J B U&MGE 2333 138 Fh ay 1951




16 INFECTIONS

members may differ in abihty to withstand unfavorable en
vironments hence the finding of viable orgamsms after expo
sure to the antibtotic agent 1s not surprising That antibiotics
operate 11 vivo as they do in vitro 1n this respect can be ob
served climcally No matter how spectacular the mmtial re
sponse relapse may follow unless the antibotic 1s continued
for a time The mtial doses evidently destroy most of the bac
tersa 1f the stramn 1s sensitive Subsequent doses keep the re
sidual organisms from multiplying until the hosts own de
fense mechamism takes over the task of clearing up the re
maimng mnfection

The effect of antihiotics used n pairs was synergistic
additive 1nterfermg or indifferent dependmg on the particu
lar combination of drugs for a given bacterial strain On the
assumption that two antibrotics have a complementary effect
on an infecting bacterial strain—in that one acts on the re
maming viable organisms which the other 1s incapable of de
stroymng—1t seems theoretically possible to ehmnate all
tnfecting bactenia on il adminstration of such a pair of
antibioties without having to depend on the patient s defense
mechamsm Such therapy would be espectally valuable 1n pa
tients now treated with streptomyecin alone i whom resistance
to the drug develops rapidly and 1n those requiring prolonged
drug therapy However whereas one antibiotic may comple
ment another 1 1its action on sensitive orgamisms 1t may also
1mpede the action of the other 1f not properly chosen The 1m
portance of testing the offending organtsm for sensitivity to
the drugs before ad ng them 1 Iy s
apparent

Mamfestatrons of Vitamun Deficiency during Aureomycin
and Chloramphenicol Therapy of Endocarditis Due to Staph
ylococcus Aureus Many side effects noted during aureo
myacm and chloramphenicol therapy are caused by interference
with the brochemical processes mvolved i vitamin B metabo
lism In addition to the gastrosmtestinal symptoms of nausea
and/or vomiting eprgastric distress heartburn and diarrhea
stools often become odorless 1n association with a change m
the normal mtestinal bacterial flora Mucous membrane mant
festations closely resembling those of pronounced riboflavin
deficiency are also seen ‘These lesions have been attributed to
destruction of intestinal bacterta necessary for the synthests
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confirmed by culture m most of whach the disease was appar
ently a direct sequel to antiotic therapy

1n 20 pat eats wath mfections of the oropharynx oral com
phications {ollowed p it e and chi ph
col therapy The chmical picture was constant regardiess ot
the method of admimstration Treatment of <cre throat with
ore of the antibioties hud been folloned by clearng of the
wfection and 24 72 hours later by a burning tongue mouth
and throat The micture varied according to the stage at which
the p.tient nas observed The tongue was most frequently m

~T g | nfRw g F o thta (Lt fWoed T W
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volved and was thikly coated at hrst often with an over
growth of the fiiform pipillac gnoang the appearance of a
brown or black hairy tongue (Iig 2) Later the coatmg
ar hairy covering came off Jeaving the tonguc beefy red dry
and swollen with the papillae standing out n rehef The
tongue was tender to palpation and to contact with and foods
Sense of taste wa greatly altered The baccal mucous mem
brane was at first covered with circumsenbed or coalesced
areas of whitish exudate which conld be wiped av av easily
In 24 72 hours this exudate came off and the buccal mucous
membrane was left dry glazed wd 1 arched In the early stige
the soft palate uvula arvepslottic folds and pirtform fossae
nere aa‘(teb reddened and edematous foliowed by a glazed

pp e with mod edema
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Antibotic therapy was stopped after 46 days of retreatment 10
dnys Iter he had numbness and tingling of the feet slight blurring
of both optic disks granular changes of the pigment layers of the
retina and enlarged blind spots Mulaternlls  Neurologic examimation
revealed patchy 1l defined areas of dimmished pain sensatton along
the dorsal 1 pect of all toes And the medial portion of the right lower
leg A few dus later he was discharged Visual ssmptoms had dis
appeared but numbness and tinghng, of the feet persisted

Iive weeks after discharge he came to the emergency room be
cause of mcreasmngly frequent Jancmating pams n the toes Neuro
logic exanumation disclosed dimmished testicular pain sensation
and decreased decp pam <ensatron of the legs Tactile semsation was
dinnmshed below the knees and absent over the toes Vibratory sen
sation was 1mpaired over the legs and ankles Position <en e motor
functions and refleces were normal Therapy consisting of yvitamun
Bya m doses of 30 ug twice weekly resulted m progressie unprove
ment

The conclusion that these disturbances resulted from use
of aureomycmn and cliloramphenicol appears warranted from
the sequence of events Since both antibiotrs were used
netther can be held solely responsible \Whether these disturh
wces resulted from destruction of the intestinal bacteria es
sentral for vitamm B syuthesis or utilzation or whether
aureomycin and chloramphenicol excrt a competitive blochage
of mtracellular metabolism thus producing changes resem
bling vitamm deficiency 1s not known The latter possibility
15 1n heeping w1th theorses of the mechanism of action of the
antibiotic agents mm bacterial metaboltsm If this concept 15
correct parenteral tlmimstration of vitanun preparations
may lessen therapeutic effectiveness of the antibtotic agents
However tn the present state of knowledge the withholding
of vitamns appears unwise

[This seems rather comvincing that prolonged therapy with the two

caused the described Ve should be
alert for su h side effects especially i patients undergomng d
treatment —)

Monilial Infections Complicating Therapeutic Use of Antt
bioties It has been frequently observed that when mxtures of
bacteria are exposed to various antibiotics susceptible organ
1sms are suppressed or remosved whereas nonsusceptible or
gamsms may grow abundantly even in the presence of high
concentrations of the antibiotic agent Recently James W
Woods Isaac H Manning Jr and Carl N Patterson® (Dur
ham N C) observed a number of cases of clinical momliasis
T 7 A M A 15207211 Ja 27 1951
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melodimg (1) direct simulation of growth of candida by the
antibiotic  (2) suppression of growth of bactena and other
organisms competing with candida for nutritive substances
1n the environmental substrate (3) change in the pil of the
environment  through alteration 1 bacteriat flora and (4)
change m host tissue resistance as the result of vitamin defi
cency or some other physiopathologic change In vitro stnd
ses of {our strains of candidy showed that these antibiotics
had no stimulating or suppressing effect on rate of growth
Suppression of bactenal flora coexisting with candida and
competing for nutrition mn the same substrate was thought to
be the mo t probable canse for momhal overgrowth and host
mfection Climeal observations do not permit conclusions re
garding the importance of changes in vitamin biosynthests or
other physiopathologic reactions lowermg host resistance to
momlial mvasion Nevertheless treatment with vitamin B
complex seems to have some therapeutsc value

{1t 18 difficult to prave that the maniestations descrided were due to
momlial infection the mere presence of momilia does not establi h it a3
the cause of the trouble Nevertheless the possibility 15 reaconable —Ed.)

Farlure of Absorption of Aureomycin and Terramyein Ad
mmstered as Reteation Enema Murray S5 Hoflman Wilham
E Wellman and Wallace T. Herrell” administered aureomvan
and terramvein rectafiv 1o 11 patients with normal hepatic
and renal function and normal lower intestinal tract Each
dose of 1 or 2Gm was suspended m 30 cc water and given 1n
the form of a retention enema All patients were observed
carefully to make certain that the enemas wese retained for at
feast four hours Neiher aureomyen or terramycn was ab-
sorbed 1nta the blaod i detectable quantities

{This 13 u eful mformation One would Tike to see stmlar stud es done
on wiants since sectal admin siration 1s Likely o be desirable in young

patients Tt seems established that nfant can absorb chioramphesuco] from
the 5 ctum —Ed }

ACTH AND CORTISONE IN INFECTION

Ffects of Ad phic Hormene 1n P;
Chnical Bactersologie and Serologic Studtes of three patients
with prenmacaccre (types VIIT T and 1) and two with prs

7} Poc Se& Meet My CI 25453464 A g 2 1950
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Three pattents with diarrhea and an unusually heavy
growth of Candida albicans in the stools were studied The
presenting complaint was persistent diarrhea which developed
after treatment with antibiotics of some infection not related
to the gastromntestinal tract The diarrhea was muld with pas
sage of three to six loose watery or mushy stools daily occa
sionally contaming mucus and rarely blood This symptom
complex was noted m one patient after prolonged pemcilln
therapy n one after aureomycin therapy and i one after
both aureomycmn and penscillin therapy In addition three
patients treated with aureomycin or chloramphemcol did not
have diarrhea but stool culture revealed an abundant growth
of C albicans Presence of these orgamsms in such heavy
concentration was considered significant

In two patients given antibiotic therapy for acute and
chromic pulmonary nfections bronchopulmonary momihasis
developed This form of monilial infection presents a problem
1n choice of therapy for patients with resprratory tract infec
tions mn which C albicans coexists with seme acute or chrome
bactenial infection

Woman 61 was hospitalized with a history of bilateral lower
lobe pneumonia si1x weeks previously treated with massive doses o
penrcitlin and aureomyen Improvement had been gradual but dur
ing therapy severe acute arthritis developed Examination revealed
signs of consolidation at the bases of both lungs and acute redness
and swelling of multiple jounts of the extremities with limutation of
motion A chest < ray revealed rather extensive motthng extending
from the lower portion of both hily into the lung bases The pneumo
nitis failed to improve and sputum cultures were posittve for
C albicans

A rabbit lated with the died of miliary
nvolvement of the hidneys within three days The patient was given
a skin test with momlial vaceine and a strongly positive reaction
was obtatned with 1 100 dilution Agglutinations for C albicans
with the patients serum were positive mn a diutron of 1 16
Bilateral pleural effusion developed with fever and inereased
malaise Several thoracenteses were performed with removal of
sterile straw colored flud Treatment was begun with monihal vac
eine m a dilution of 1 10000 and was carried through dilutions to
1 100 before mstitution of therapy with potassium 1odide Cautious
trals with ¢ h 1 and dib were without
chinical effect The patient was discharged after three months and
continued to improve with gradual disappearance of pleural effusion

Several possible expfanations for occurrence of monthal
infections during or after antibiotic therapy were considered




ACTH AND CORTISONF IN INFECTION 23

Joseph I' Smadel Herbert £ Ley Jr and Fred H Dierchs?
thoug bt that the toxemz of typhosd might be affected by ap
propriate doses of cortisone acetate Accordmgly eght pa
tients with typhord were gruen costisone and chioramphenicol
Chloramphenicol was given arally to adults in an wntial dose
of 30 Gm  followed by 15 Gm at 12 hour tervals nine
times after winch 15 Gm was admumstered once datly for 10
or 11 days Cortisone was admimstered according to one of
tho schedules Four patients received 200 mg duning the first
24 hours followed by 100 mg dasly for three days Four were
given 300 myr the first day 200 my the second and 100 mg
on each of the two succeeding days

Previous expenence with chlosamphienicol i treatment of
44 pattents with typhoid had showed that an average of
four days was required from the time the first dose of ant
batic was given until fever and toxemsa disappeared The
{four patients goven 300 my cortisone and 45 Gm ¢chioram
phemcal dursngz the first 24 hours were afebrsle before the end
of thys period Three were sittmgy up i bed and so bright and
cheerful that they seemed almost euphorsc moreover they
complamed of hunger Response in the four patients gaven
the smaller dose of cortssone was hot so dramatic  Vserage
duration of fever m the first group was 502 hours 1 the
second 155 hours

These appeared ta be httle doubt that the simultaneous
admymstratson of cortisone and chloramphenicol termunates
the acute mamfestatians af typhost mote prompely than does
chloramphericol alone 1t was assumed that this 15 desirable
Tuo relapses amony the eight patients was a hugher meadence
than would ordinarily be expected m patrents who had re
<etved a full tuo weeks course of chloramphencol Whether
this was mere comadence or related to the supplementary use
of cartisone wns unkrawa

Treatment of Typhoid Fever Cantrol of Chinical Manzfes
tations with Costisone T T Woedward H I Hall R Dus
Rivera J A Hightower T’ Marunez and R ‘T Parker? tested
clinttes! control of ty phowd m seven patents by use of costisone
alone In four adults cortisome acetate (200 300 mg for the
2]
it

An Tt Mt M2 1951
a5 1035 [



22 INFECTIONS

mary atypical (virus) pneumoma are reported by Edward H
Kass Sudney H Ingbar and Maxwell Finland® (Harvard
Univ ) Admumstration of ACTH to all five was followed by
prompt remussion of clinical symptoms associated with the
acute 1llness but the remissions were not lasting m every
case In ech case hormone admimstration was followed 1
12 24 hours by dinphoresis defersyescence and striking stbjec
tive smprovement In the cases of pneumococcsc preumonia
abundant pneumococer were present mn sputum after the pa
tients were afebrile and asymptomatic and m one case bacte
renua was demonstrated on two successive occastons 12 and
306 hours after the patient was clmically well Rusty sputum
was raised for five days ifter apparent remussion of the acute
tliness mn another pattent with pneuntococcic pneumonia

The number of cases studied 1s too small for v1lid com
parisons with datt obtamed in large numbers of similar cases
of untreated pneumomas However 1t seems unlikefy that
the defervescence would have occurred spontaneously comet
dent with ACTH admimstration These observations su.,gest
that ACTH may have an antipy retic action

There 15 no evidence that ACTH or the cortical hormones
exert a direct effect on the infections agents Antipneumo
cocerc antibodies and cold agglutinins appeared at the antict
pated time with no evidence of acceleration or delay m their
prod: It can be concluded that the changes after admm
wstration of ACTH were due to an effect exerted on the host
and not on the etwlogic agents

[We have no good explanation for the effect of adrenal hormone on
preumococesc pneumoma There 1s more to 3t than an antipyretic achion
although that 15 undoubtedly one factor In view of the expermmental evi
dence showing that ACTH and cort: one suppress the phagocytic rusponse
m acute infection one cannot even be sure this 1s safe practice and the
authors do not recommend it VWe may eventuallv find that combined
therapy ACTH or corti one together with an effectne antihacterial
agg:it]-s the best therapy Such an attack 1s described m the next article

Treatment of Typhoid Fever Combined Therapy with
Cortisone and Chl p 1 Although chl pt 1
has an established place i treatment of typhoid Iittle 1f any
chmical improvement occurs during the first 36 hours of ther
apy and patients are not afebrile until about the fourth day

@ A n Tt Med 3310811098 Noveb 3950
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therapy was followed by fall of temperature to normal levels
within 100 hours after admimstration of the imtial dose {aver
age 36 hours) Cortisone showed no effect on the mcrdence of
typhoid bacilh 1 the feces since practically all patients had
positive stools during therapy Complcations typical of
typhoid such as perforation and hemorrhage were not seenn
the six patients observed i the early stages The other pa
tient first thought to have typhoid and treated with cortisone
on the 51st day of illness had gross intestinal hemorrhage on
the 60th day Figures 3 and 4 show the chnical course mn
two patients

The authors also treated a known typhoid carrier with
cortisone Three days of therapy with a total of 500 mg cor
tisone did not reverse the positive bile and stool cultures for
the typhoid bacillus either during or after treatment

Cortisone which seems to exert a favorable influence on the
host probably achieves its effect in typhowd patients through
1ts ability to assist the host cell since it has no demonstrable
effect on Salmonella typhosa Though treatment of typhoid
with cortisonie alone 15 of theoretic nterest the authors be
lieve that chi 1 with ats 1al action 1s
still vital in typhoid management

{From the thecretical standpoint these findings are of great interest.
Who would have guessed that cortisone which 15 without effect on the
typhoid batsllus would be capable of halting so dramatically the course of
typhod fever? One rmght speculate that under the influence of hormone
therapy the host s antibodies are better able to reach and affect the micro
organisms In view of other less salutary effects of ACTH and cortisone
on resistance to infectious diseases this type of wark shauld be regarded

as experimental cortisone therapy of typhod fever 13 not recommended
at the present time —Ed ]

Effect of ACTH on Induced Fever In patients with febrile
nesses ACTH often causes prompt defervescence but fever
frequently returns after ACTH or cortisone 1s withdrawn
These hormones may heighten resistance to the towc effects
of a gven 1llness or perhaps obscure certain disease mamfes
tations by reducing the fever without affectng fundamental
pathologic processes of the tliness Edward H Rass and Max
well Fmland® (Boston City Hosp) studied the antipvretic
effect of ACTH after artificial mduction of fever 1n man and
animals

Duration and intensity of the febrile response to mnjection

@) NowEogh &F M4 243693695 N 2 1950



24 INFECTIONS
first 24 hours mn divided doses of 100 mg ) was admumstered
mtramuscularly Durmg the second 24 hours 200 mg was

given and on the third day 100 mg  Three children were given
about half the adult dose

In six patients the mean day of tllness on which treatment
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was mnstitted was the eleventh Symptoms improved strik
mgly e the first 36 hovrs of therapy Effect on the febnle
course gave further evidence that cortisone influences the
course of typhod In six of the seven patients 1rrespective of
age heght of the preceding fever or day of disease cartisone



PNEUMONIA

Ch Nature of P d d by Hobart A
Reimann? (]:fferson Med Coll:"e) Cure of many bactertai
with ds and antibiotics has

fed to an impression that the nnture of pueumania m general
has chan, ¢d greatly n the past decade Although the mortal
1ty rate has been reduced 1t 15 not certamn that the madence
and nature of untreated acute puimonary infections have
changed i proportion

Lobar {neumoma was never common At a Jarge city hos
pital 1 Phladelphia in 1936-37 261 lobar prneumonia patients
were admitted as compared with 312 m 1945-16 On Re
mana & hospital service 73 patients were admutted m 1927-4G
and 91 1 194649 \lodern therapy has not materialiv chaneed
the d of p e § nor docs the dis
tribution of types of pneun\oco:cl appear much different now
than i previous years Since the relative madence and pre
dorminance of types vaned from year to year even before 1939
recent studies showmg dectease 1n number of tvpe 1 cases
and mncrease 1n those of hi,her numbered types do not inds
cate great change Lobar pneumonia now appears to affect
older age groups but this mav be due to successful fresen
tion or therapy i vounger adults and unchanged or mcreas
1ng madence m older persons due to comphcating degenera
tive or other diseases Surprisin,ly medern therapy has not
reduced the number of complications to the degree expected
However 11l observers agree 1l out the dechne m mortahity
tate of lobar prneumoma It was 20-10 per cent in the pre
antiserum and presulionamide days and now as a result of
therapy with pemcsihin 15 7 93 per cent

Whereas pneumococcre lobar priegmomia s usually a spo
rarhe endemic diserse with a remarkably umform mncidence
from year to vear pnewmomas caused by secondary bacterial
miection duning epidemts of mfluenza and poeumomias
caused by presumed siruses come and go n eprdemic waves
2t unpredictable wtervals When the viruses are temporanly
prevalent the usual pattern of pnenmonia changes This

) A T3 3312461 53 N moe 1950
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of typhoid bacillt 1 man were reduced by previous admimts
tration of ACTH Febrile response of rabbits to mnjections of
typhoid bacill or influenza virus was simlarly reduced This
antipyretic action of ACTH may enable some pattents to 1e
spond with reductron m fever but no alteration of the funda
mental pathologic processes of the basic iliness How ACTH
exerts 1ts antipyretic effects 1s not clear The relation between
the hypothalamus and the hy pophyseal production of ACTH
suggests that the steroid hormones may alter the activity of
the hy pothalanic heat regulating centers Good clumeal re
sponses to ACTH or cortisone require close scrutiny to deter
mune which represent alterations in the fundamental processes
of the disease after adnmistration of the hormones and which
reflect the antipyvretic and possible analgesic action of these
potent azents

[Not only fever but other cardinal signs of iflammation such as
pamn erythema, tenderness and swelling are suppressed by ACTH and
cortisone  Consequently we must be especially vigilant for signs of infec
tion 1n persons recerving these hormones Already there are 2 number
of reports of such serious entities as peritonitis pneumoma and perscar
ditis escaping detection because of the absence of pam fever etc under
the nfluence of ACTH or cortisone~—Ed |

Effect of Cortisene 1n Sarcotdosis Because 1t tends to
volve many organs sarcotdosis resembles clmmcally certamn
of the d d collagen d that have responded
to the glucocorticoids Hence Maurice Sones Harold L I»
rael Mary B Dratman and Jesse H Frank® (Womans Med
College of Pennsylvania) studied two patients with severe and
widespread sarcoidosis to detect possible subclimcal ende
crine mmparrment and to determme the effect of cortssone
therapy

Endocrinologic study gave some evidence of impaired
adrenal functton Both patients had dimimished 17 ketosterord
excretion one had abnormal eosinophil response to epineph
rine and one Jon water excretion mdex Prompt and striking
improvement 1n pulmoniry cutaneous lacrimal parotrd and
lymph node lesions 1n both patients after cortisone therapy
was probably not comcidental Bropsy revealed striking tissue
changes after treatment

[We too have obsersed amelioration of the manfestations of sarcordosts
following cottisone therapy It 3s disappomting hawever to find that the
sigms ustially return shortly after discontinuing the treatment —
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fectual 1n acute primary klebstella pneumonia Although the
effectiveness of streptomycin agamst these infections has been
reported only 10 cases were found 1n the literature on use of
streptomycin 1n acute primary klebstella pneumonia n adults
These showed a defimte mprovement over previously re
ported survival rates Heretofore it was estrmated that ap
proxtmately one sixth of patients with klebsiella pneumonia
recovered about a third progressed to the chronic phase (f
brosis bronchiectasis and/or cavitation) and about a half
dred

Maurice Natato Dawid Shapiro and Armond T Gordon®
(Unty of Lowswitle) treated four patients with acute primary
lobar pneumonia due to k pneumoniae with streptomyen
These 4 and the 10 cases from the hterature show a decrease
m number of patients whose disease progresses mto the
chronte phase only 2 of the 14 patients having x ray evt
dence of cavitation or severe fibrosis at time of discharge
or on follow up One of the authors four patients ched
However death occurred less than 24 hours after start of
streptomyecin therapy and the patient cannot be considered
to have had an adequate trial of the drug Recommended
:luepmmycm dosage schedule 1504 Gm every 4 hours for Z-10
ays

Because of the toxic effects of streptomycn and because
aureomycin has shown promise in experimental Friedlander
miections the authors tried 1t on a fifth patient with k. pneu
momae infection

Man 28 was becomng clinscally worse and x rays revealed mas
sive spread of pneumonc process despite pentcillin therapy Thirteen
days after onset aureomvein therapy was started Results were dra
matic Within 24 hours there was decided climical improvement and
after the second 24 hours temperature was normal X rays a week
later showed more rapid improvement than was usual after treat
ment with streptomycimn for the same time interval

Ithough < ray evidence 15 not diagnostic 1t may be

highly suggestive and lead to early discovery of k. pneumo
mze 1n sputum or blood permtting prompt therapy with
streptomyan or aureomycn which appear to be most effec
tive agents 1n this disease

[Although 1o one clinc ever scems to have enough cases of Fried
fander pneumonia to carry out a good evaluation of therapeutic agents
there s reason to beheve that streptomyc n aureomyein terramycin and

@) T AM A 111216 Spr 2 1950



28 INFECTIONS

atyptcal preumonia 15 tllustrated by the pandemic of “iral

pneuymonia in 1941-43 Viral pneumomas at that tume repre

sented the severest forms of a nmld mfection of the respiratory
tract and appeared 1n the proportion of 1 pneumonia to 10 non
pneumonic mild cases The pneumonias themselves appeared
three to four times as often as lobar pneumoma but the mor

tality rate was less than 1 per cent No large outbreaks of viral
pneumonta have been recorded since then but i keeping with
other eprdemic diseases recurrence may be anticipated

Etiologic diagnoses should be made n all cases of pneu
moma_since different entities need different antibiotic ther
apy Several key diagnostic centers strategically placed as
observation posts throughout the country should continue to
determme the causes of all forms of pneumon:a as they ap
pear and the ty pe of pnettmococcus prevalent

{It 1s patural to gam the that
15 changmg smce most cases are now abosted by therapy before the
classical picture of the disease can develop Furthermore fewer cases are
::cgolmnehaspllals because patients can uspally be cared for satisfactonly

Observations on Staphylococcic Pneumona dunng Influ
enza Epidemic of January February 1949 are reported by
W J Brums Slot® (Zwider Hosp Rotterdam) Of 37 patients
hospitalized for pneumonia during the influenza eptdemic
Staphylococcus auretrs was the causative orgamsm in 17
These 17 patients recerved high doses of pemciilin mtra
muscularly as well as by spray dosage varying from 1 000 000
to 8000000 umts daily One patient dred 1n drabetic coma 16
recovered Large abscesses did not develop

In 14 patients with staphylococaic pneumoma blood serum
was exammed for influenza A and B by the complement fixa
tron test 1n 8 the hemagglutination inhibition test was also
carried out Results of serologic examtnation were positive for
mfluenza A m 11 patients and for mfluenza Ban 1

(Staphylococese pneumonia n_adults 1s rarely observed except n the
wake of an influenza epsdenuc—Ed ]

Acute Primary Klebsiella Pneumonia Management of lo
bar pneumonia due to Klebssella pneumomae (Friedlinders
bacillus) continues to offer a real challenge In 1945 reports
indicated a mortality of 51 97 per cent in contrast with the
dramatic response of other bacterial pneumonras to the anti
brotics The sulfonamides_and_pemaillin_are relatu elymef
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fevel an the cesebrospsnal flusd of patients with bactenal
memngitis 1s aften of dragnostie sahte in differentration of
bacternal from aseptic meningitis Reasons for the reduced
glucose concentration are unknown although 3t has been
stated that the mam factor ss utilization of glucose by bactena
growmg i the flusd On the other hand the glacose concentra
tion m aseptic memngits 35 5233 to be normal because the
lenhocy tes do not metabolize 1 The object of the mvestiga
ton reported by Stdaey Goldrng and Carl G Harfords
{\Wastangion Univ ) was to assess the mmportance of bacteral
growth and Jeukoc tic metabalistn as factors tending to lower
the glucose fevel

Glucose levels 1 the cerebrospinal flnd of dogs with asep
tie menngitis were normal whereas meubation m vitro of
such flmds resulted sn consumption of glucose Large num
bers of pneumocacer growmg rapdly n normal cerebrospimnal
flmd were needed to consume ¢ lucose at rates approxumating
those at which glucose was utthzed an vitro by flusds of dogs
with aseptic menmgitis

An ad pl of the discrep between o
vitre and i vivo glucose levels appears to be that the glucose
13 replemshed by the body more rapmdly than 1t 1s utihized by
the leukocytes Since normal replemshment mechanisms ap
pear to suffice to mamtaw the glucose tevel when leukocytes
are present without bactena angd the number of bactena m
the cerebrospinal flud 1n memngrtes 15 usually much smaller
than that used n the 1 satro tests addstienal factars appar
ently cause the lonered glucose fevel Other possible mecha
misms are  change m pen y of the blood brosp
flud barrier or damage ta meminges and chorord plexus may
merease thewr glycolytic rate There 3s no direct experimenta)
evidence to support these theortes

{01 special usterest 13 the fow sugmar level of the cerebrospinal fund
tuberzatous memagitis The slow grow ng tubercle bacills would not be
expected to wtilize sugar vapidly and the cellular content of the flud 15
nat deffeceat foarm ehat {ound i viral memngtides where the glucose con
tent 33 normal Possibly wnle of the fast possibilities suggested by the

authars 15 respenstble —
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chloramph micol are all effectnie m therapy Which drug or drugs s the
treatment of choice cannot be stated at this time Statistics based on 10
scattered case reports are not rehiable because people tend to report
suctesses not fatlures The important climical point 15 to recogmze Fried
lander pneumonia early to avord loss of precious time by treating with
pemeillin For this reason the sputum should alnays be examuned by Gram
statn and by culture Most cases of Friedlander pneumonia oceur n males
over age 50 —~Ed]

MENINGITIS

Meningitis Due to Simultaneous Double Infections i
Children Ldwin B Vaden E Clarence Rice and Vera Stad
mchenko? (Childrens Hosp Washmgton D C) observed
10 patients with simultanecus double infection of the me
nimnges among 124 patients treated for purulent menmngitis i
30 months All patients were 5 years or under five being less
than 1 year old In 9 of the 10 patients Hemophilus influenzae
(type B1n8 type Ain 1) was one of the offending organisms
One patient had menmgitis due to Diplococcus preusmoniae
and Escherichia coli The nfluenza bacillus was associated
with Neisserra mtracellularis in four cases streptococcus 1
three and D pneumoniae m two Blood cultures were taken
on hospitahzation of all patients Three patients had mixed
bacteremia the orgamsms being 1dentical to those recovered
from cerebrospinal fluid Three others had posittve blood cul
tures with only one of the offending orgamisms being 1solated

All patients received fluids parenterally whole blood sul
fadrazine and penicillin: Streptomycin was given most patients
with H nfluenzae mtection There were no deaths Seven
were discharged with no apparent damage to the central nerv
ous system

Because of the high incidence of double infection 1t 15 sug
gested that every child with purulent memngitis be treated
for a mixed infection until bacteriologic studies are completed

[This sitvation 15 not commonly recognized po sibly because of the

tendency to suspect mixed cultures as representing contammations Proof
of double infection 11 Lhefse cases would have been strengthened by dem
o

to both during convales

cence—Ed ]
Effect of Leukocytes and Bacterta on Glucose Content of
Cer jpinal Fluid 1 M g The subnormal glucose
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MENINGITIS 3

tevel 1 the cerebrospinal fmd of patients with bacteral
menmgtis 18 often of diagnostic salue 113 differentianion of
bactenial from aseptic menmgitis Reasons for the reduced
glucose concentration are unknown although t has been
stated that the mam factor 15 utdemtion of glucose by bactersa
growing in the Gad On the other hand the glucose coneentra
won m aseptic memnFits 15 s13d to be normal because the
levhocytes do not metabohze 1t The object of the wvestiga
tion reported by Srdney Goldrmg and Carl G Harford®
{Masington Unsv ) was to assess the smportance f bacternal
grownth and leuhacy tic metabolism as factors tendng to lower
the glucose Jevel

Glucose levely m the cerebrospmal flud of dog wrth asep
tie menmgits were normal wherea meubation m witro of
such fluds resuited m consumption of glucose Large num
bers of prreumaococer growing rapudly m normal cerebrospinal
flnd were needed to consume glucose at rates approimating
those at which glugose was ntthzed m vitre by fluds of dogs
with aseptse meningitis

An sdequate explanation af the discrepancy betueen sn
Vitro and 1n v glucase tevels appears to be that the ghcose
is replensshed by the body more tapdly than st 15 utilized by
the leukocytes Siwwce normal replemishment mechamsms ap
peac to suffice to mamtam the glucose level when leukacytes
are presest withowt bactena and the rumber of backerz w
the cerebrospmal flusd m menmgitis 1s usually mach smaller
than that used m the n vitro tests additronal facters appar
ently cause the Jowered glucose level Other possible mecha
ssms sre thange 1w permeability of the blood terebrospinal
fiusd barner or damage to meninges and chorowd plexus mav
inerease thew glycols e rate These is no direct experamental
ewidence to support these theories

{01 special snterest 1 the Yow sugat Yeved of the cerebrospmal find m
tuberculows menmgity The a ow growmg tubercle bactlt would not be
&xpected 1o utihize sugar rapidly and the celiular contertt of the fluid 13
fiot dufferent from that fous 1 sn viral memingitid s where the gln ose con

dent 1¢ normal Posubly one of the a5t possibilities suggested by the
authors 18 resphable T4}
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BACTERIAL ENDOCARDITIS

New Method for Production of Experimental Bactenal
Endocarditts It has been shown that discontinuous exposure
of rats to simulated high altitudes of 25000 ft may produce
fibrinous vegetations and thickhening of the heart valves The
vegetations except for absence of infection are essentially
simlar to those found in human bacterial endocarditis Be-
cause of this similarity and because bactersal endocarditis 1n
man 15 confined chiefly to previously damaged valves Benja
min Highman and Paul D Altland® (Natl Inst of Health
Bethesda Md) considered it posstble that rats with heart
valves damaged by exposure to altitude would be particularly
suitable for study of experimental bacterial endocarditis Sev
eral groups of rats were exposed four hours daily to a simu
lated altitude of 25000 ft After three to six months they re
cened followmg their daily exposure to altitude an intra
venous njection of streptococc: four times weekly for three
weeks In each experiment a group of 10 altitude rats and 10
nonaltitude rats (controls) were given n random order 0 5 ml
broth from the same culture tube at each mjection Tail blood
cultures were generally made 24 hours after the 2d 6th and
12th njections

Sixty two per cent of the altitude rats died before com
pletion of 12 mjections of streptococcr and in 66 per cent
endocarditis developed 1n contrast only 9 per cent of control
rats died and only 15 per cent had endocarditis Endocarditis
could be predicted before death 1n nearly all altitude rats by
development of a positive blood culture assoctated with pro
gressive weight loss Bacterial vegetations were found on
about 54 per cent of the mitral valves observed and on 31 per
cent of the aortic valves 1n some 1nstances they were present
on both valves or on the mural endocardium of the left atrium
The authors suggest that altitude rats may be used to study
the reaction and to test the effectiveness mn vivo of various
therapeutic measures against specific strains of orgamsms
causing bacterial endocarditis

[This might be a useful tool for experimental work on chemoth rapy
and p of bactersal —Ed]

%) Proc. Soc. Exper B L & Med 75 573577 No ember 1950
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BACTERIAL ENDQCAT DITIS

T of Sub. Bacterial Endocardstis with Per
cthin, Bevween August 1046 and August 1949 £ T Hued
and H Saeunger! {Unn ol Vienna) treated 100 paven
Bacteriologie studies showed 64 cases due to Streptoco v
wsidans 2 to enterococtus and 1 to noshemolytie strepn
¢occus In 15 of 18 patients i whom susceptibdity to pemcs
I was tested the grgantsms were sengitive to conceatratton
of 068 12> umts/ce  Two pattents wih resistant orgamsm
responded to streptomycin one patient died a few days afte
the start of treatment

Of 10 patients given 170000 300000 units day 2 were
cured 5 of 15 patients recening 400000 600000 umits/day
were cured and 48 of 7> patients gives 80C 006 5 000 000 umts
daily recovered In general results improved greatly when at
least 1 000 000 umts and often two or three tmes this amount
were given dasly as indtcated Uswally pemcilln G was admin
1stered sntramuscularly every three hours (oueasionally w the
depot form) after the faurth day of hospitalization fol
{owing repeated blood cultuses In tho thards of the patients
rheumatic endocarditis had preceded the swbacute bactessal
endocardinis and 2 patients had congemtal heart diserse no
Pre exssting heart disease was discovered i 30 patients Osea
sonally medical treatment was nat sought for several months
after onset When onset was fulmmatng 5000000 umts and
more were given dasly from the first day on In 17 cases an
upper resp y 1nf vel tonsillec
tomy or tooth extraction preceded onset and 2 patients had
been pregnant just before onset

‘Treatment was contmued for at least two weeks after dis
apprarance of all chnical and bacteriologic evtdence of infec
tion Despute vigorous treatment with apprepnate drugs 18
of 26 patients with cardiac & on pitalization
died Even when the mfection ts controfled severe decompen
satwn usuafly feads to death Of the entire group 3% dwed
of myocardial insuficiency

Of 15 patrents with recurrences 9 dhed All were observed
from a few days to several weeks after discantinuance of pent
allin Three patients had remfection (with a afferent organ
1sm) 157 12 and 14 months oaly one was cured

{The anthors fnding that dases of penclin m excess of 1000000
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umts/day are desirable 1s 1n line with general experience m this country
The presence of failure at the of 1s a bad
prognostic sign whatever the infecting organism or the scheme of treat
ment used —kd ]

Speculations on Mechamism of Cure of Bacterial Endo
carditis Although subacute bacterial endocarditis can usually
be cured by prolonged and mtensne pemcilhin therapy
Thomas H Hunter? (Washington Umv ) states that a sigmfi
cant number of patients especially those with enterococct mn
the vegetations proves refractory to the usual course of ther
apy In addition 1t 15 both costly and inconvensent

The central problem of chemotherapy m bactenal endo
carditis seems to be the llling of wvirtually all bacterra in the
vegetation It 15 poorly vascularized and composed of fibrm
and necrotic valve substance 1n which masses of bactena are
growing some well in the depths where metabolic exchange
with the blood stream must be slow and only a few lenkocytes
are present Host factors alone practically never eradicate this
mfection Sulfonamide penicillm aureomycin or terramycin
therapy may result mn cure but there are reports of a high 1n
cidence of fallure even though the mfecting organtsm 15
highly sensitive to these antibiotics 1t vitro The chnreal
course 1s often prolonged with persistence of positive blood
cultures temporary remission of symptoms and a high ma
dence of relapse If direct killing of organisms by antibiotics
1s 1mportant 1n cure of bactersal endocarditss sensttivity tests
which measure only growth mhibition may be exceedingly
musleading n that certan antibrotics may mhibit but not hill
whereas others may appear of Iittle value on the basis of
mhibition test results yet prove to be potent accelerators of
the bacterial effects of another agent

There 15 clinical evidence that pemciliin and streptomyemn
together may be more effective than either drug alone n re
sistant cases of nonhemolytic streptococaic endacarditis In
1946 Hunter reported cure of such an enterococeic infection
and since then no bacteriologic failures have occurred m six
similar patients treated in the same manner Other mnvest:
gators have reported identical experience If the analvsis of
the mechanisms 1mvolved i cure 15 correct and af pemalln
and streptomyein are bacteriaidal 1n vivo st may prove pos
stble to cure this infection more regularly and 1n a shorter

@ JTAMATIH 357 0t 14190
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ume by combined use of the drugs A cluucal experiment nas
mutrted wm which patients were bemg treated for 10 days with
pencsthn and streptomyan the Grst three were domng well
more than 1 aumih after cessation of therapy

COLON BACILLUS INFECTION

Heopatal Diasrhea and Vomstiag Outbreaks 1o Same Ma
weraty Yrt In 1945 assocration of a particular serologre
type of Bacterium colt with nfantie gastroententis was
noted Alan C harby Ldward G Hall and William Coackley?
{Liverpoot) report an outbreak of neonatal diarrhea and vom
tng assouiated with a strain of Bact ol serofogicatly den
tieal with shat noted 1m 1943 {Bact coh D 433)

There were 144 mnfants at rish 1 the matermty umt m
volved Of the 12 mfants i the premature umst 10 became
W smee all had spent 12 24 hotrs i the mam nursery before
being ferred to the p umt the may
have been contracted there afthough st 1s equally hikely that
one ot more of the nfants with the Hrst cases were miacted
n the man nursery and <arried the infection nte the pre
matyte wmt A profuse growth of Bact colt I 433 was ob
tained from rectal swabs of alt 10 wfants who had darrhea
and vomung Those of the tvo who remamed well wire nega
trie Of the 132 miants a0 the main mursers 7 became sif and
rectal swabs from all 7 showed Dact coht D 433 Of 12
healthy balues sath positive sectal swabs on discharge from
the hospital 7 became ! at heme wihw nme davs  the other
5 remaned well dutig follow up Six other wnfants became
M after disch and on rehosp tectal swabs were
posstave for Bact coh D 433

Chnueat silness of the 30 wfants vaned from mutd with
fittle consintuttonal disturbance to great severity Character
stic first symptom was unexplasned fanuse 1o gamn weight
Diarrbea and voruting started siuultaneously st 11 wiants
Stoots generally watery 1ared w cofor from bright yeflos
to green  presence of mucss was fairly constamt In severe
eases dehydration developed rapudly and the miants became

A Tacez 01207 Ag 5 1350
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hstless and apathetic Pyrexia was mconstant Thirteen
fants are known to have died there was httle difference 1n
death rates of mature and premature mfants There was no
sigmificant 1liness 1n the mothers of these babies or m the hos
prtal staff at the time of the outbreak

To determine pathogemicity of Bact coli D 433 in adults
three volunteers were given a dose of stram A (taken from
subcultures kept for long ntervals on agar plates at room
temperature) and three were given a dose of stramn B (a fairly
recent subculture of the refrigerated agar slope stock culture}
In each instance the dose was given 1n mlk one to two hours
after lunch Of those given strain A all three had drarrhea and
abdomnal discomfort the following mornmng with mild an
orexia but no vomuting Symptoms abated during the after
noon and the volunteers were well the next day The feces of
all three showed profuse growths of Bact coli D 433 after
24 hours None of those given stramn B had symptoms

All 30 cases were assoctated with Bact coll D 433 and
none of the 109 mnfants whose swabs remained negative had
diarrhea or vomiting Seven infants mfected with the stram
never became 1l but even 1if 1t 1s assumed that the total num
ber of symptomless positives was twice as large the ratio of
sick to well (though positive for Bact colt D 433) would be
21 which 15 not unusual i salmonella outbreaks From
avalable evidence 1t appears unlikely that Bact coll D 43315
a normal commensal 1n the neonatal or infant population as a
whole Therefore 1t 1s concluded that Bact coli D 433 was
closely associated with diarrhea and vomiting in this eprdemic
and was probably responsible for 1t erther alone or 1n close
symbrosis with some other agent

This serologic stramn of colon bacillus has also been found m asso
eration with neonatal diarrhea in Buffalo by E Neter and
way (Proc Soc Exper Brol & Med 75 5045 7 November 1950} lls
discovery seems to be an important contribution to the knotty problem
of infantile diarrhea —Ed

Bacillus Colt Septicemia in Laennec s Cirrhosis of Liver
Robert L Whipple Jr and J Frank Harns* (Emory Umv )
report two cases Although the foreign lterature contams
references to this condition no cases are reported m the
American Iiterature of the past 20 years

Case 1 —\an 47 with a history of excesstie alcohol consump
tion and neglect of proper food intake of many years duration was
@ Ann It Med 3346 466 A g t 1950
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hospitahzed for obvious ascites and edema of the legs There were
shight ictesus typical spadey fux
ware and shifting dulness in the abdomen and a {iver edge palpable
3.4 tm below the cost1l margmn Laboratery dats were conssstent
with 2 diagnoss of arrhosts The usuat dietary treatment was insts
tuted After the seztond paracentewis nas dome on the 17th hospstal
day he became thirsty restless and had a bard shaking chull with
temperature mse to 104 F Pure coltures of gram negatve rod
later 1dentfied 25 B coly grew m blond samples

CasE 2 —Nan 49 chrome alesholie ©ad poted progressive swell
ng of the fower part of the legs otcamonal attacks of right upper
quadrant pamn  gaundice nausea and vomuting for & year fhe
mornng of haspitalization he yomited five tmes and the vomtus
contawied streahs of bought sed blood Dunng the previous epght
hours he had had frequent hard shalung chufls and felt fevernsit
Exanunition sevealed temperature of 102 ¥ moderate wcterus nu
merous spider angromas typreal lwer palms  moderate distention
of and 1 fmd wine w the abdomen Ictesus wndex was S5 unis
cephatmt flocculation 4+  Bloed culture was postive for B cout
Despite transfusions and streptomycin theraty he died 2 month
later Autopsy veveajed typical Laenmee s crechosis

Xt 15 beheved that at times the portal carcalation contams
orgamams which enter from the mtestinal wall Furthermore
the role of the liver as a bactersal filter has been demonstrated
and 1t has been luded that the dothelium of the
hiver acts as the filter In cirrhous the portal circulation can n
effect be replaced and the artersal collaterals carry bloed pre
viously drawmed by the portat system The asswmption seeras
justified that the reticwloendothelsal system of a cirrhotie bver
1s esther decreased m smount or meflective becatse of (e oy
culatory changes A deficrency of effective reticuloendothe
hum or the crenlatory changes may acconnt for the oceur
rence of B coli septicerma in this disease

Adter this papet was submtted {or publicatton the suthors
observed two additional cases of B colt septicemia i Laen
nec s cirrhoms of the liver

SALMONEBLLA INFECTION

Fataliies 1 Salmonelfa Infections are evaluated by Ivan
Saphra (Beth Israel Hosp New Yorh iy} Alwost 5000
salmonella cultures wdentsfied m the New York Salmonella
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Center 1n 1939-49 were reviewed After those of typhoid pa
tients mulitary personnel and persons without an adequate
diagnosts were excluded there remamed 3279 salmonella
mfections with 174 fatalittes Tables 1 and 2 show the types
of salmonella i olved

Age distribution 1n the fatal cases was significant Thirty
four infants under age 1 died principally of menmngitis and

TABLE 1 —~Savvonerra CULTURES JSOLATED FROM FATAL CAses*
2

S typlumurtum - ___ 63(1155) S fitchfield .. _ .
S choleraesuis  _ _ 40( 183) S pooma _. __
S oramtenburg - 15( 274) S wichita _
S newport —— -14( 340) S thompon . .
S ententidis . 5( 70} S daytona . . .. f )
S barelly - - 45 65) S muenchen _. . _ ... 1(22)
S montevideo  _ - 3( 198) S bovismorbificans _ .. I(14)
S panama - -~ 3( 113) S eastbourne
S anatis - - 3( 121) S javiana
S paratypht B _ . 2( 143) S pewmgton
derby - =~ 2( 99 S havama . _
S paratypli C - 2( 35) S worthmgton
S manhattan 2( 30) S anzomat _
Total .~
Tb_feures np entd dcat the total n mbe £ It es of the same
w
e R th K fimnWht S1m 1

g swa g
1S tma la  on has been el ated f m
eted nth a gro p of the pa  lon bacll

TABLE 2 —CuLTURES IsoLATED FROv FaTAL CASEs 1N
Revatiov 10 Torar Nuwuser

2

Tere N orC s | F1 C i

S typhimurium 1155 6. 52
S choleraesus 188 4 213
S oramenburg 274 1 55
S newport 340 1 41
Other types (22) 1322 12 32
Total 3279 173 53

severe diarrhea onlv 10 aged 1 10 and 42 aged 10 50 Beyond
age 50 mortality rose sharply with 70 deaths Computed on
all cultures for the respective age groups mortality was 15
per cent for the group over 50 58 per cent for the infant
group and about 2 per cent for the group aged 1 50

The most frequently recorded chmical diagnoses 1n fatal
cases were acute gastroentenitis with fever vomting and
diarrhea mvohvement of lungs and pleura meningitis septy
cemmta without further qualfication typhoidal syndromes
not caused by Satmonella typhosa bactenal endocarditis
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to eluminate serum reactions which are apt to be most severe

1 extremely sick patrents
[These results are amazingly good and certaly call for further truals

o m
and terramycin are also effective It looks as if serum therapy will go out

of style —]
Acute Obstructive Laryngotracheitis and Laryngotra

cheobronchitis Report of Outbreak 1s made by John O For
far Kenneth R Keay and James Thomson? In Dundee a
city of 182000 inhabstants 13 cases of acute obstructive
laryngotracheitss and 9 of acute obstructive laryngotracheo
bronchitis occurred 1n August to November 1949 Nine were
severe seven moderate and stx mild Age merdence was from
4 months to 9 years

In all patients respiratory distress was of sudden onset
and 1n none had 1t been present over 24 hours before hospt
talizatton QOpe child was brought in because the mother
thought something had stuck i his throat In some respira
tory distress began without previous symptoms In others
coryza cough or shight hoarseness had been present for a
few days A few older children complamed of sore throat
and headache Onset of resp y distress was generally
associated with a croupy cough

On hospitalization the two outstanding features were re
sprratory distress and prostration The children were strug
gling for breath stnidor mnspiratory and expiratory was
severe and n many there were the restlessness constant
changing of position and anxious facies associated with an

oxia d

Sleeplessness was pr Suprasternal recession
and indrawing of the mtercostal spaces and epigastrium were
usually present Obvious cyanosis was not a feature but there
was an ashen pallor which was not improved by tracheotomy
1n severe cases Temperature and respiration were 934 1046
F and 28 66/mnute respectively Tachycardia was mvanably
present Inspection of the throat revealed erther no abnor
mality or moderate mnjection A considerable amount of
mucopus was occasionally present When laryngoscopy was
performed 1t revealed mnflammation and edema of the Jarynx
with or without mucopurulent eaudate No membrane was
seen Examsnation of the chest was often difficult because of
restlessness and strdor In some cases it revealed normal
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breath sounds n others diminished air entry broncho
vesicular or bronchial breath sounds rhonchi or moist rales
The percussion note was usually resonant ™ rays showed
normal lung fields bronchitic change or occasionally terminal
bronchopneunionia White cell count was 5000 33 000/cu mm
and unrelated to the severity or duration of the illness Swabs
taken from the pharynx and later also from the site of the
lesion when feasible revealed a variety of organisms none
of which seemed to predominate 1n this outbreak

The course was short In the four patients who died total
duration of 1llness was 10 hours to 3 days m those who re
covered convalescence was estabhished within a weeh Treat
ment mainly consisted of humdification of the atmosphere
and administration of oxygen and chemotherapeutic and ant:
biotic drugs with attempted nstrumental relief of respiratory
obstruction 1n three patients Tracheotomy was done m one
patient 64 hours after onset of symptoms followed by wntuba
tion through the tracheotomy tube to such out secretions In
another it was done 14 hours after respiratory distress began
In the third laryngeal intubation with attempted removal of
secretions by suction was done 17 hours after he became
acutely 51l These three pattents died

Macroscopically at autopsy nflammation and edema of
the larynx were the features Infl ex
tended to various degrees downward to the trachea or bronchs
and upward ito the epiglottis pharyna and tonsils Histo
logically there were edema hyperema loss of epithelium and
cellular nfiltration These changes were maximal 1 the larynx
but occurred also m the trachea mam broncht and epiglottis
The lung showed aspiration bronchopneumonia with little
mterstitial inflammation When the heart was examined it
showed interstiial edema without evidence of focal necrosis
or cellular nfiltration

The sudden onset charactcnsuc symptoms fever and the

made easy in these cases

Dlphthena obstructive laryngitis assocrated with the exan
themas laryngitis stridulosa retropharyngeal abscess and the
possibility of 3 foreign body mn the larynx had to be consid
ered The failure to respond as expected to tracheotomy was
tn accord with previous experience In most cases reliance was
placed chiefly on supportive measures chemotherapy and ant:
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biotics This entailed 24-48 hours of anxious conservatism
but results justified thus course Some patients who recovered
on conservative treatment appeared to be as severely 1ll as
those who died and on whom 1nstrumental relief of respiratory
distress was attempted

[The etlology of this 1s puzzling The clinical picture described 1s like
that lany but that organ
15m \\as recovered from only one of the cases The authors seem wnclined
to regard the etiologic agent as a filtrable virus —Ed.]

TYPHOID FEVER

Epidemic of Typhoid Fever Luwz Montenegro® reports
that from March to May 1950 there were probably about 100
cases of typhoid i Manaus Brazl only 59 of which were
confirmed bacteriologically and reported to the health depart
ment Incidence was 1/1000 population Bacifus typhosus
was largely respensible only a few cases were caused by
paratyphosus A The epidemic developed when rivers mnun
dated lands holding human excrement An overabundance of
flies was also 2 factor However mass vaccmatton of a third
of the population and extermination of the flies with DDT
quickly terminated the epndemlc

Results with chl t flent 1 45 of 46
confirmed cases and 1n 23 of 25 unconﬁrmed ones treatment
being given at vanous stages of illness Average dose was
2124 Gm Fever usually disappeared after 72 hours with
remission of other symptoms Intolerance to the drug was
neghgible

Of the 46 patients with confirmed typhoid 4 relapsed and
1 of these with a serious renal lesion died The other three
recovered after a second course of treatment Of the 25 with
unconfirmed typhoid 2 relapsed but later recovered and 2
died One of the latter was severely 1ll for 40 days before
medication Was begun the other was 11l 11 days before and
had an intestinal perforation Had chloramphenicol been given
carlier the outcome might have been different Over all death
rate was 10 per cent as compared with 25 per cent in the
1949 epidenuc

8 Rev b st md 7583588 S ptmbe 1950
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Aureomycin was given to 10 other patients but was dis
continued because of poor results and ntolerance

Syuth and Fer Type C 1
(Chloromycetin®) 1n Typhoid Fever Prevention of Relapses
by Adequate Treatment Study of 23 patients by Joseph E
Smadel Charles A Bailey and Raymond Lewthnaite® mdi
cates that the synthetic form of chloramphenicol 15 as effica
cious as the natural 1 b d by the fer
process from Streptomyces venezuelae The same total
amounts of erther type drug are equally effective when grven
m divided doses at two to six hour intervals or m larger doses
once or twice daily

There was a definite relation between duration of chlor
amphenicol treatment and occurrence of relapses Shghtly
more than half the patients treated for 8 days or less had a
recrudescence of the disease which began about 10 days aiter
treatment was stopped Patients treated for longer periods
did not relapse The present data suggest that 14 days of
treatment 1s sufficient to prevent relapses Despite the dra
matic therapeutic effectiveness of chloramphenicol 1n typhoid
sertous complications such as intestmal hemorrhage and per
foration may be expected smce the stage 1s generally set for
such developments before therapy 1s wnstituted and time 1s
required for healing of the mtestinal lesion In the present
group two patients had hemorrhage sufficiently severe to
produce shock Two others had intestmal perforation nerther
was treated surgically and chloramphemicol controlled or
uppressed the usual signs of generalized peritomtis

From the present observations 1t appears that adequate
treatment of typhord mn the adult consists of an mitial oral
dose of 3-4 Gm chloramphenicol followed by 15 Gm orally
every 12 hours during the febnle period and by single daily
15Gm doses for 7 days thereafter a single 1 Gm dose may
be grven until the fourteenth day of antibiotic therapy after
which the drug may be discontinued Particular attention
should be given to recognition of mtestnal perforation mn
treated patients since the classic signs with ensumng general
1zed penttomitss may be partially masked by the antibacterial
effect of chloramphenicol

[The recommendation of 14 days treatment ounds practical Note
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that hére and i the succeeding article intestinal perforation was handled

successfully with antibiotic therapy This scems a step forward since the

resu(llts of surgical dramage m this situation hase always been wretched
Ex

Typhoid Fever and Intestinal Perforation Recovery
with Chloromycetin® and Dihydrostreptomyen Reid R Heff
ner and Arturo Brindisi® (New Rochelle) report a case

Man 47 was hospitalized with a_generalized systemic infection
of two days duration He was given 500 mg aureomycin every four
hours for three doses then 250 mg every four hours On the fifth
hospital day the laboratory reported ssolation of Salmonella typhosus
from the blood although stool culture was negative Aureomycin was
discontinued and 1 Gm chloramphenicol was given every three
hours for three doses then 500 mg every three hours On the minth
day after start of chl t 1 treatment 1 p
developed At no time during this persod did he re pond favorably to
the antibiotic Daily dosage was probably insufficient but 1n addition
his frequent refusal to take the drug and vonuting at intervals con
tributed to fach of favorable chnical mmprovement After intestinal
perforation was d d and 6 Gm chl b 1 (through a
Levin tube) and 15 Gm dibyd 1
daily were begun there was decided chinical improyement within 36
hours and convalescence was uneventful The amount of chloram
phenicol he actually tooh during the first eight days of treatment

ut fol

could not be d y but following the 1 per
foration he received a total of 40 Gm chloramphenicol over nine days
and 6 Gm dihydrostreptomycin during the first four days

Pulmonary Involvement in Typhoid and Paratyphoid
Fevers Earlier medical writings display a great appreciation
of the frequency with which pulmonary signs occur 1n enteric
fevers whereas most modern textbooks merely mention that
cough and bronchitis may be early symptoms and acknowl
edge the bility of later pul 'y plications Frank
Im A Neva” (U S Naval Med Research Unit No 3 Cairo
Egypt) reports observations on 49 cases of typhod 28 of
paratyphoid A 1 of paratyphaid B and 2 of paratyphoid C
All patients were males aged 9 35

Pulmonary signs were noted 1n 64 per cent and were mod
erate or promunent in 42 per cent Signs most frequently found
were 1n order of frequency rales rhonchi decreased breath
sounds squeaks dulness and wheezes They tended to occur
1n combmation These findings conform well with accepted de
scriptions of physical signs produced by changes mn both large

kJ Med 50256 967 D 15 1950
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and small pulmonary air passages They confirm the mmpres
sion that whatever pulmonary signs do occur with any regu
larity i enteric fevers are due primarily to bronchial involve
ment Nime of the 80 cases were complicated by pneumomia
diagnosis of which was based on chinical grounds alone m 1
case (typhoid) on autopsy observations in 3 (typho:d) and
on x ray changes plus clinical data 1 5 (1 of paratypho:d A
1 of paratyphoid C and 3 of typhaid)

Of 19 consecutive cases studied by serial cultures of
sputum or b hial b d by direct
the etiologic agent was recovered 1n only 1 (typhoid) Pneu
mococer were isolated 1 four

The bronchial changes appear to mdicate mjury to the
bronchial epithelum of a structural or functional nature 1t
tiated either directly or mdirectly by the underlying disease
Such mjury could be to cihiary function or to the bronchial
wall stself

Chreme Typhoid Carrier Therapy with Antagomistic
Bacillus, Antib and des Although chol
tomy cures 70 per cent or more of bihary typhoid carners
some carriers refuse or are too 1] for susgery and there are
many extracholecystic carriers Therefore J A Vaichulis
A Littman A C Ivy G Zubowicz and R Kaplan® tested
varous types of medical therapy at Manteno Ill State Hos
pital The patients had been proved carriers for an average
of 57 years Criteria for cure consisted of eight consecutne
negative stool and urine cultures made at 30 day ntervals and
two negative cultures of bile taken 7 days apart 30 days after
the last stool examination Previous observations had ind:
cated that frequency of spontaneous cure m the short period
of therapy m this study would be so low that it would not
matenally affect evaluation of therapeutic results

In a study of bacterial flora 1 milk 1t was observed that
Comtammation by certain gram positive aerobic mesophilic
spore forming bacilli was accompamed by comparatively few
gram negative bacterta Activity agamst Salmonella typhi
was demonstrated on agar test plates Simular typhoid mhibst
ng organisms were then isolated from stools of typhod car
riers who had become cured spontaneously These orgamsms
were tentatively 1dentified as of the Marburg strain of Baallus
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subtilis After demonstration that 100 cc doses of suspensions
of colonies of the typhotd mhibiting organtsms had whibitory
activity and could be given human subjects with no difficulty
2> patients (5 women) were given suspensions three tumes
daily for two to four weeks and 19 were cured In two fail
ures a second course for six weeks was successful All failures
were 1n bilary carriers and most favorable results were ob
tained 1n patients whose mfection appeared to be localized
the intestine
Synergistic therapy with massive doses of pemcxllm

mtramuscularly i combmation with carmamide tresamde (2
mixture of three sulf des) and tetratodophenolphthalem
orally was effectine 1n 8 (19 per cent) of 42 carriers i many
of whom biliary mfection had been demonstrated A solution
of pemcilin cannamde and tresamide m 5 per cent ethyl
alcohol was given intravenously n conjunction to varying ex
tent with the aforementioned intramuscular and oral therapy
for 10 days to 17 panents This had no effect m 10 patients
who recerved less than 5 L solution Of seven who received
larger amounts three were cured and three probably cured
Treatment with promun® failed 1n s;a patients with aureo
myan 1n two with chloramphentcol 1n two with terramycin
m one and with P 38 and 510 D m four each Simuitaneous
administration of streptomycin orally and ntramuscularly
failed 1n three patients and was possibly successful n one.

In view of this experience and with cholecystectomy the
following recommendations are made regarding management
of chronic typhoid carrters based on results of cholecystog
raphy and bile cultures If calculi are seen cholecystectomy
should be done If the gallbladder 1s visualized without stones
medical therapy 1s Iikely to succeed with choice depending
on results of bile cultures when bile cultures are negatne
bacillus therapy 1s indrcated when positine synergistic drug
therapy should be given If the gallbladder 1s not visualzed
and bile cultures are negative bacilus therapy should be tried
If biliary infection 1s found synergistic therapy may be at
tempted but cholecy stectomy 15 usually required If this fails
bacillus synergistic or both may be successful

{The results obtaned with the antagonistic stramn of B subtilis are

esting and one would like 10 see it tried further by others My own
:;‘;:néncﬁ has been that cholecystectomy 1s cffectine 1n more than /0 per

cent of ca cs —Ed]
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Terramycin, C pt 1 and A m Acute
Brucellosts Preliminary Report John H kallough Gordon
B Magill and Richard C Smuth* (Cairo Lgypt) treated 39
male patients with acute brucellosis All were acutely 11l and
fibnle had brucella agglutimations 1n dilutions of 1 160 or
over had not received antibiotic therapy and had been 1l for
an average of 42 days Brucella orgamsms were cultured trom
the blood of 36 patients and from 33 Br melitensis was
1solated

Terramycmn was fully as effective m controlling fever as
were chloramphemcol and aureomycin Terramycin treated
patients became afebrile n an average of 34 days as com
pared with averages ot 5 1 and 4 8 days 1 the chloramphemcol
and aureomycm groups respectively Symptoms such as ar
thritis headache arthralgia and asthema disappeared more
slowly than fever m all groups Siaty mine per cent (27 pa
tients) had at least one relapse after completion ot therapy
Forty six per cent (18 patients) had chnical relapse 1 12 of
whom 1t was associated with brucella bacteremia and 23 per
cent (9 patients) bacterial refapse without chinieal signs or
symptoms Average mterval from completion of therapy to
onset of relapse was 16 days Of 16 patients who were re
treated with larger doses of an antibiotic agent over longer
periods 31 per cent relapsed agamm No patient had serious
toxic effects Gastric disturbances often followed admimistra
tion of aureomycin making terramycin or chloramphemicol
more acceptable from the patient s standpoat Terramyem did
not appear supersor to the other compounds in prevention of
relapse The frequent occurrence of bacteril relapse without
s1gns or symptoms of illness emphasizes the value of repeated
blood and unine cultures at the conclusion of therapy despite
absence of chmical evidence

b mT of Acute M: of
Brucellosis  Vernon Iumght Irancisco Ruiz Sanchez and
Walsh McDermott® report that admmistration of a 6-10 day
course of chloramphenicol to 13 patients with acute brucellosts
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was followed by rapid improvement which mn 11 contmnued
to complete remission Improvement m two others though
definite was not as complete and the zcute 1llness reappeared
promptly when therapy was discontinued In six other pa
tients relapse occurred one to eight weeks after cessation of
therapy The two patients with incomplete remissions recov
ered promptly when re treated with chloramphenicol as did
the one patient with a relapsing mfection who received a sec
ond course of the drug

The umformity with which acute manifestations receded
after start of drug therapy was sufficiently striking to make
1t appear reasonable that the effects observed were attributable
to the drug Thus chloramphenicol appears to exert an im
pressive effect on the course of acute brucellosis It 1s not sur
prising that such a short period of treatment as 6 10 days was
folloncd by a lugh maidence of relapse There 15 ample evt
dence that chloramphenicol lihe other antmmicrobic drugs
seldom actually eradicates an infection Instead the drug
serves to check the active progress of the infection until forces
of the host can be sufficiently mobilized to exert final control
If the host 15 unable to exert much control or if artificial sup
pression of the infection 1s relieved prematurely relapse will
occur The authors advise admimstration of 100 mg chlor
amphenicol/hg daily during the acute illness followed by
25 50 mg /kg thereafter for a total arbitrarily chosen period
of four to six weehs

[A treatment which fails to achieve a lasting remussion 1n more than
half of the cases 1s not very satsfactory Although the results would
probably have been better with a longer course of therapy I suspect that
much of the difficulty hes 1n the fact that chloramphenicol 18 primanly
a bacteniostatic agent The problem seems to be to achieve actual eradi

cation of the parasite —
New Method for Treatment of Brucellosis A\fter combined

use of aurcomycn and dihydrostreptomycin mean colony
count/whole spleen in nuce infected with brucella organtsms
1s stnkingly less than that n untreated nfected controls
Wallace E Herrell (Mayo Chnic) and Tracy E Barber®
(Austn \[mn) report a long ran.e carcfully controlled
study begun December 1948 m which aurcomyem and di
hydrostreptomy cin were used for culturally proved brucellosis
n man Of 25 panents 21 had the bacteremic form and 4 lo
calizing lesions with positive cultures The causative organ
T A M A 1443519526 Ot 14 1950
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ssm n 10 patients was Brucella abortus 1n 7 Br mehtensis
m7 Br sms and m 1 an unidentibed species of brucella The
combined antibiotics were equally effectne regardless ot the
species of brucella responsible tor nfection The method was
used also in 10 patients with probable diagnosis of acute bru
cellosis even though blood cultures were not positive for
brucella

Medication consisted of aureomycin hydrochionde 3
Gm /day orally in divaded doses of 750 mg every sia hours
and dihyd ptomy 1 Gm mtr larly each mom
ing and evening In the acute bacteremic form and the acute
form without positine culture this treatment was continued
52 14 days

In these 35 cases there was one symptomatic relapse but
no bacteriologic relapse durmg folfow up for 3 19 months
Retreatment was not necessary in any patient This therapy
15 not considered specific for brutellosts but results nclud
ing the absence of undesirable toxic reactions are far superior
1o those obtained by any pr 1y lable method

[This combination appears to be the hest yet Streptomycin mught be
Just as good as dihydrostreptomycin —Ed |

Relation of Brucellosis and Muluple Sclerosis Posstive
shin reactions to brucella antigen have been reported 1n 115
of 118 patients with muitiple scleros: studied at the Cleveland
Chme However Charles G Spichnall Leonard T Turland
B N Carle and Luther L Terry? obtaied no positive blood
culture for brucella in 112 specimens from 20 patients with
multiple sclero 1s m the Baltmore Washington D C  area
Of 48 gunea pigs moculated with cerebrospmal fluid irom
these patients nane showed evidence of brucellosis Cultures
of 11 cerebrospinal fluid specimens were negative and nega
tive reactions to agglutination for brucella were found mn the
6 specimens so tested If the mimimal requirement for a shin
reaction 15 0 5 em of edema at the moculation site 1n 48 hours
only one of these patients had a brucellergin reaction and
three had reactions to the suspension of hitled brucella cells
With less entical standards 1f erythema without edema 1s
interpreted as a positive reaction 10 of the 20 patients with
multiple sclerosis had a reaction and 13 of 20 controls with
hseases other than multiple sclerosis had reactions ta the
brucellergin and 5 to the brucella suspenston
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was followed by rapid improvement which i 11 contsnued
to complete remtsston Improvement in two others though
defimite was not as complete and the acute allness reappeared
promptly when therapy was discontinued In six other pa
tients relapse occurred one to erght wechs after cessation of
therapy The two p with incomplete 1 yecoy
ered promptly when re treated with chloramphentco! as did
the one patient with a relapsmg infection who recerved a sec
ond course of the drug

The umiformity with which acute manifestations receded
after start of drug therapy was sufficiently strikwg to mahe
1t appear reasonable that the effects obseryed were attributable
to the drug Thus chloramphenicol appears to exert an tm
pressive effect on the course of acute brucellosis It 15 not sur
prising that such a short pertod of treatment as 6-10 days was
followed by a high mcidence of relapse There 1s ample evi
dence that chloramphenicol like other antimicrobic drugs
seldom actually eradicates an mfection Instead the drug
serves to chech the active progress of the infection until forces
of the host can be sufficiently mobilized to exert final control
If the host 1s unable to exert much control or 1f artificial sup
pression of the mfection 1s relieved prematurely relapse will
occur The authors advise admimstration of 100 mg chlor
amphemcol/kg daily during the acute itllness folloned by
25 50 mg /hg thereafter for a total arbitrarily chosen period
of four to six weeks

[A treatment which faus to achieve a lasting remussion 10 more than
half of the cases 15 not very satisfactory Although the results would
probably have been better wiih a longer course of therapy I suspect that
much of the difficulty lies i the fact that chloramphenicol 15 primarily
a bacteniostatic agent The problem seems to be to achieve actual eradt

cation of the parasite —Id ]
New Method for Treatment of Brucellosis After combmed

use of aureomycm and dihydrostreptomycmn mean colony
count/whole spleen 1n mice wfected with brucella orgamisms
1s strihingly less than that m untreated nfected controls
Wallace E Herrell (Mayo Chnic) and Tracy E Barber®
(justin Afmn) report a long range carefully controlled
study begun December 1948 1 which aureomycm and di
hyvdrostreptomycin were used for culturally proved brucellosis
m man Of 25 patients 21 had the bacteremic form and 4 to
calizing Jesions with positive cultures The causative organ
@ 7 A\ A 144519524 Oct 14 1950
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sealed a mixed infcction of Staphylotoceu aureus a diplococcus and
many gram negative shghtly curved rods with irregular stumng
properties that proved to be M maller He was treated with vacan
and made satistactory progress (Fig 6)

Mendelson knows of no specific treatment for glanders
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and believes prognosis to be poor Vacne treatment in this

patient appeared to be of value but caution must be used m

Pronouncin,, a cure as latency 1s characteristic

PLAGUE

Plague Vernon B Link® (San Franasco) emphasizes the
mevitability of sporadic cases of plague caused by association
with mfected wild amimals Five cases were reported i New
Mexico and eight suspected cases m Cahformia Montana Ne
vada New Mexico Teaas and Utah from July 1949 throngh
July 1950

During the past 50 years epidemics of human plague to
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Thus no statistically sigmficant difference was observed
m the skin sensitivity to brucella antigens of 20 patients with
multiple sclerosis and 20 with other diseases There 1s glso
no greater correlation between the geographic distribution of
multiple sclerosis and bovine brucellosis than between that
of rheumatic fever of Schick positive reactors and multiple
sclerosts mortality The evidence fais to support the pre
viously suggested impression of a strong and consistent rela
tion between brucellosis and multiple sclerosis

[A rather devastating follow up on the prewious report (1949 YEAR
Book oF MeprcinE p 60) —Ed ]

GLANDERS

Glanders, an acute mfectsous disease of equines caused by
Malleomyces malles 1s characterized by ulcerating granulom
atous lestons of the shin subcutaneous tissues and mucous
membranes In man 1t 1s frequently fatal and often difficuit
to diagnose The protean mamfestations in both the acute and
chronic stages may suggest a number of chinical conditions
and valuable time may be lost for protecting contacts if a
case 1s undiag d Positive d cannot be made on
chmical observations alone History of contact with horses
mules or donkeys 15 highly suggestive in a patient exhibiting
an ulcerative granulomatous lesion particularly.of the nose
Because of the virulence of the orgamism meticulous bacterio
logic technie 1s essential

Ralph W Mendelson® (M C U SAF) reports four cases
The patients had chronic lesions and had been in contact with
horses or donkeys Diagnosis was confirmed bacteriologically
Case 2 follows

Youth 15 first had infection 1n the left eye followed by muco-
purulent nasal discharge ulceration of the nose and hp (Fig 5)
irritatson of the throat and some difficulty in swallowing The right
eye became nfected about six months before exasmination At no time
were constitutional symptoms severe Lxamination revealed moder
ate corneal ulceration of the right eye with extensive conjunctival
inflammatory reaction and moderate discharge The lcft eye was
more extensively 1mvohed with complete loss of vision Bacterio
Jogic exammation of secretions from eye nose and shin lesions re
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Tetanus Immumzation Ten Year Study Although
many reports have been nade on the immediate effectiveness
of this procedure there have been few on longer term im
munity levels John A Bigler' (Chaldrens Memorial Hosp
Chicago) states that the commonly accepted protective level
of tetanus antstoxn m the blood 15 001-0 1 unit of antstoxin/
cc. blood serum Between 1938 and 1940 262 children were
immumzed with alum preaipitated tetanus toxoid and com
bined tetanus and diphtheria toxoid plain or alum precipt
tated 1 doses of 05 or 1 cc  Some chuldren recerved two and
others three wnjections for their basic ymmunization Many
have received one or more booster 1njections durng the mter
vening 10 years Titrations of the blood serum of these pa
tients for tetanus antitoxn totaled 1363 Ajes at the time of
primary noculation varied from 6 months to 12 years

Detectable amounts of tetanus antitoxin were preseat 10
the serum of all immunized children tested up to 10 years
after mmmumization Adequate basic immumzation was
achieved with either two or three mjections but protective
levels were not always obtained with two injections When
two njections are used a booster injection should always be
given after an injury no matter how short the interval When
threc mjections are given the third one acts ke a booster
myection The stimulation of a booster injection was adequate
up to mine years after primary immunization and would un
doubtedly be just as effective for many more years An ade
quate response as obtamable from as many as five booster
injections m the same child Response to the booster injections
was rapid occurning within the first seven days

From this study it appears that the more mjections
gien the longer the antitoxin titers remain above 0102
units After two njection immunization many titers decrease
below this level after 1 month after three mjections such
levels are reached only after 3-6 months and after four mjec
tions only after 6-12 months It would seem adwvisable to give
a booster myection to an immumzed person at the time of an
myury from which tetanus might develop
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talin,, over 400 cases have taken place in California Wash
wgton Lowsiant Texas and Flonda all but one during ept
zootics 1 domestic rodents particularly among rats Plague
mfected wild ammals have been found 1n over half the
counties of New Mexico and plague was present an 11 counties
m 1949 when five human cases resulted from contact with
wild rodents the probable sources bemg pocket gophers
squirrels cottontail rabbits and 1n two cases praine dogs

Diagnosis of human plague 15 suggested by the clmcal
picture supported by the epidemiologic situation and con
firmed by laboratory determinations In the presence of axil
lary or mnguinal lymphadenopathy plague should be consid
ered 1 differential diagnosis Plague must be differentiated
from ademitis due to tularemna streptococcic and staphylo
coccte nfections lymphogranuloma venereum syphilis and
filarzasts  Septicenuc plague must be differentiated from
tularemia typhus typhoid malara and the commoner causes
of septicemia Prneumonic plague must be differentiated from
other types of pneumonic involvement Diagmosis of plague
can be confirmed by aspirating the bubo to make smears
cultures and ammal mnoculations In septicemic cases blood
cultures are easily obtamed in the pneumonic type the
sputum 15 loaded with plague bacilly

Treatment with streptomycin and sulfadiazine 1s the pre
ferred method Pemcillin Was the first therapetitic measure m
the New Mexico cases In the two fatal cases 1t was the only
dru,, used and the true diagnosis was not suspected until
after death Pemacillin has no value in human plague Strepto
mycmn and sulfadiazine should be given immediately when
ever amllary or mgumal lymphadenopathy 1s present and
even when there is only a possibility that the disease 15 plague
Unless plague 1s suspected diagnosed and treated early even
tually a case occurs 1n which a pulmonary infection develops
and 1mtiates a pneumornic outbreak with a far more serious
1oss of hife than that resulting from the sporadic appearance of
single bubonic cases
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three months m doses of 003 005 umts 1 adults and com
biied witlt disulon ® If there s a spinal block the aisternal
route should be used 1f the cerebrospmal flud 1s under ab
normal pressure due to a block at the base the intraventricalar
route should be used 1f the block 1s 1n the optochiasmic re
gion njection should be suborbital

By means of this program the mcdence of delayed death
was reduced from 27 9 to 166 per cent and the authors hope
to achieve a further rednction

[We do not sec as much tuberculous memngitis 1 this country as
clinicians do 10 some other parts of the world The impressive th ng about

s and the succeeding articles 15 the stress on profonged energetic
tourageons treatment Too often there 15 @ tendency to lo ¢ hope when a
lack occurs —Ed ]

Streptomycin  Treatment of Tuberculous Memngitis in
Chudrer E Lorenz® (Umv of Graz) treated 33 children
with p can bined with d
Mortabty for 19 under age 4 was 63 per cent for 10 aged
510 50 per cent and for 4 aged 1115 zero The younger
patients had severe complications These figures though not
statistically sigmificant suggest that older children have a bet
ter chance of recovery Early diagnosis 1s important When
treatment followed onset of the disease by only one week
mortality was 43 per cent when the interval was two weeks
the rate rose to 50 per cent and when three weeks elapsed 1t
was 75 per cent

Streptomycm must be given umnterruptedly over a long
period and admunistered into the lumbar spine as well as into
the muscle For intramuscular mjection dosage 1s 20-30 mg/
Lg body weight daily 1n two doses For intralumbar 1njection
t1s 115 mg /hg body weight given daily for three months
then every other day twice a week and finally once a week
Sut 1 and 1 do not appear
necessary 1f the drug 1s injected mtraspinally

Two of the 33 children had serious complications due to
ntolerance to streptomyein A boy 13 after sntralumbar 1n
jection had vomiting spasms of arms and legs mydnasis and
anisocorsa and tendon reflexes disappeared Symptoms cleared
during the day Another boy 9 had violent vonuting rapid
feeble pulse dilated pupils nystagmus and delayed pupillary
reaction 10 light which disappeared on the third day
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Delayed Deaths in Tuberculous Menmngitis Treated with
Streptomycein and Thesr Prevention are discussed by Fd Ben
hamou F Destaing P Viallet E Albou and M Timsit? (Al
giers) who stress the importance of early diagnosss and rapid
far reaching treatment based on observations mn 172 cases

The typical clinical picture 1s presented by a patient who
seems to be getting well for a few months the antibiotic has
had a favorable effect and rapid recovery 1s eapected when
suddenly signs indicate a serious turn and death follows ex
acerbatton of all symptoms

Case 1 —Man 29 seemed to have recovered from tuberculous

E: showed prog improvement tubercle
bacillt in the cerebrospinal fluid were reduced and temperature was
normal Suddenly he had a violent headache and high fever Jumbar
puncture showed 119 cells/cu mm and 04 Gm albunun In eight
Tours he became comatose and died

Case 2—Guarl 7 had recurrence of fever mn the seventh month
of iliness after a period of satisfactory improvement with lowered
temperature and wesght gan Streptomycin was gnen agam but
she became hyperpyretic and mcreasingly somnolent rousing only
for nourtshment and died at the end of the eighth month

Case 3—Man 24 had flacad paraplegra and sphincter disturb
ances two_months after onset of menmgitis Oecnlar fund showed
papillitts Laminectomy 1n the seventh month disclosed spmal mar
row encased 11 a weblike sheath and cerebrospmal fluid blocked at
that point He died after prolonged hyperpyrexia

Cast 4—Man 30 had pulmonary tuberculosts with symptoms of
meningitis which improved after three months streptomycin therapy
Cytology showed progressne decline in tubercle bacili He grew
weaker and died 1n the fifth month of illness

Of the new tests used i tuberculous memngitis (en
cep aphy  electr -phal phy artertography and
electrophoresis) air injection 1s the best for the fluid i the
ventricle can be examned and intracramial lestons clearly re
veiled by x ray

In some cases of tuberculous memngitis treatment 1s fu
tile 1n others immediately after diagnosts antibiotics should
be injected as near the site of the leston as possible If the
cerebrospmnal flmd circulates freely streptomycmn should be
given by lumbar mjection daily or twice daily for two or
TTTEZ) Prosse méd 58 10581061 O tobe 1950
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period 3 accurate evaluation of the crculation of cereb
<pinal flnd and determunation of the diffusion mndex led
combmation of intracisternal with itrathecal streptomy
therapy when necessary In period 4 sntraventricular and s
dural streptomycin therapy was imtiated w1 patients w
supratentorial block

The percentage of recovery was high More than 100 -
trents had normal cerebrospimal fluid without residua

REsuL1s oF THERAPY 1N 265 CasEs oF TusercuLous MENINGITIS

P 8

T x T . T . . | D =
Px | D D 4 L | c 4 o

1 Dec 1946 44 13 10 "7

June 1947

2 July Dec 1947 35 31 29 Sa

3 Jan June 1948 | 20 40 32 33

4 July Dec. 1948 6 34 8 15

5 Jan June 1649 8 34 S 19

central nervous system Some had been well for more th
two years Among those who recovered there was only ¢
relapse four months after cerebrospinal fluid became negatr
Tuberculous Memngitis Results of treatment of tuberc
fous menmgitis with streptomycin have suggested the need 1
newer methods of chemotherapy Hugh Cawrns Honor
Smith and R L Vollum (Oxford England) believing tt
this conclusion 1s premature describe their results with stre
tomycin alone and supplemented wath intrathecal injectic
of tuberculin Since November 1946 they have treated 93 ¢
tients with tuberculous meningitis In the first 60 who h
been treated for more than a year recovery rate was 50
cent another 6 or 8 patients mught have survived with mc
acute diagnosis more persistent streptomycint therapy or me
prolonged hospital care Most deaths occurred in the fir
three months relapse rate after a full course of treatment w
low (4 of 60) Each patient was ,iien streptomyen intr
thecally for the first 6 12 weeks or even longer (aduits 1
mg children 50 75 mg dailv) and streptomycin mtramusc
larly without rest periods for not less than 6 months (adu
2Gm children 20 mg /Ib daily) As judged by psychomets
tests and performance at work or schoo! for as long as 2
years the quality of intellectual recovery was satisfactory
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Repeated hearing and equilibrium tests showed no reduced
acuity The caloric test showed variable reduction m reflex
stimulation only 13 3 per cent of children reacting normally
In three children obesity developed slowly and was unrelated
to nutritional ntake or prolonged bed rest Two children had
character changes with defimte signs of moral msanity which
slowly receded in three or four months

Results of Therapy 1n 265 Cases of Tuberculous Memn
gitis are reported by Arrigo Galeotts Flori* (Florence, Italy)
Koch s bactllus was demonstrated 1n the cerebrospmal flud 10
all patients

Tecuvic —Streptomycin was given mtrathecally—20 2> mg
for mfants 30 50 mg for chuldren wnd 50 70 mg for adults—daily
for 40 60 and 80 days respectively In severe cases for the first few
days ntracisternal injection was also done After the treatment
period Jumbar punctures were done on alternate days for several
weeks and as the cerebrospinal fiind gradually returned almost to
normal were decreased to three then two and finally one a week
until the collordal gold reaction (Lange s) became negative If supra
tentorsal block was diagnosed treplining was done immediately
Streptomycin was carried to the ventricles and subdural spaces by
plastic tubing inserted in burr holes Streptomyein—200 300 mg 12
wfants 300 500 mg 1n chuldren and 500 600 mg /24 hours 1 adults
—admimistered mtramuscularly 1n two or three <eparate mjections
was continued for a few weeks after complete recovery Sulfone
50 100 mg /hg /day was administered intravenously for the dura
tion of the disease with only brief monthly omission periods Para
amunosalicy lic acid was generally used only 1n chronic cases 1 which
streptomycin therapy had been continued for several months The
sodizm salt 0508 Gm /hg /24 hr 1 5 per cent solution was ad
nuntstered intravenously by drip and intrathecally 1n the same dosage
as streptomycin

Results of treatment are summarized in the table Patients
were considered cured 1f the cerebrospinal fluid was normal
those Iisted under the heading lving were chniwcally well
but still had shightly elevated cerebrospmal flurd protein levels
and positive Langes reactions In time period 1 imtrathecal
therapy was discontinued early with consequent relapses m
some instances rendering the disease chrome and Jeading to
bloching and hydrocephalus Streptomycin and sulfone dosage
and other supportie measures were the same throughout all
time ntervals Prolonged intrathecal treatment smitiated m
period 2 lasted until the cerebrospmnal flmd was normal In
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During the first weehs of streptomyecin treatment there
were usually frequent bursts of plcocytosts with whate cell
counts above the range seen in untreated discase Typically
these high spihes of cells contaned 60 80 per cent polymor
phonuclear leukocytes They were not due to subarachnoid
bleeding from lumbar puncture pyogemc infection or irmtd
tion by intrathecally goen streptomycmn smce they disap
peared before ntrathecal mjections were stopped and did not
reappear when these were resumed These spihes of cells and
protemn in the cerebrospinal fluid are not seen m other vaneties
of meningitis treated by streptomycm but scem speafic for
tuberculous merungitis Since they mught have been caused by
liberation of bactersal breahdown pro tucts 1¢  of tuberculm
mto the cerebrospmal flwmd of the scnsitized patient PPD
was admimstercd mtrathecally i three patients 1n whom hope
of recovery had been abandoned

Case 1=Boy 2 with muhary tuberculosis beng treated with
streptomycin in the third month of proved menngitis was severely
wasted with progressive hydrecephalus and mtense head retraction
and i coma. The extremities were spastic wmmobile and tightly
flexed The pupds were dilated and fixed to Iight and he appeared
BYind He had complete spnal bloch Injections ot PID first
nto the lateral ventricle and then the aisterna magna resulted
improvement Ten months later hie was a fat active healthy loohing
hittle boy with a head of normal size_2 growng yvocabulary and what
appeared to be normal intelligence There was sull slight and dimin
ishing residuum of right hemiparesis Chest x rays were clear cere
brospinal flutd was normal and the pinal theca open

Results in other patients confirmed previous experience
that satisfactory recovery does mot follow once decerebrate
ngidity has been established but proved that intrathecal
mjection of TPD dissolves the exudate as Koch claimed for
tus tuberculm n 1890 His use of tuberculin however was
folloned by severe dissemmation of the disease whereas un
der cover of o this ¢ 1 can be pi d
Intrathecal use of tut 18 bemg y eatended to
a larger series of patients Frontal burr holes are advised for
ventricular taps should the reactions to injections be too m
tense (after each injection of PPD there was a temporary
and sometimes alarming exacerbation of meningeal symptoms
with rise of intracranial pressure) In the presence of actne
menungitis intrathecal 1njections of PPD are potentially ex
tremely dangerous Without eaceedmngly careful grading of
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all cases Physical disabilities in the 30 survivors are total
deafness m 2 fits in 1 who had epilepsy before meningitis
shight weakness of one hand as the remamns of hemiparess 1
2 and somatic tuberculosis requising treatment 1 4

With this regumen results in cases of memgitis associated
with mibary tuberculosis or pulmonary tuberculosis of adult
type were bad Hence 1t was decided to treat these patients
with streptomyen mtramuscularly daily for 12 months and
with three or four courses of streptomycmn mtrathecally dur
mg the same period Results justified this unusually prolonged
treatment

Indications of active disease such as third nerve palsy and
hemiplegia appeared up to 17 weehs after beginning of treat
ment In patients who subsequently recovered Mycobacterium
tuberculosis grown from the cetebrospmal fluid m the elev
enth week of treatment was scen 1n films of the cerebrospinal
flud 1n the seventeenth week

Despite great care with darty tumbar punctures the spinal
ubarachnord space became partly or completely bloched at
some stage of the illness 1 about a tlurd of patrents Bufrontal
burr holes were ummedtately made and streptomycin was i
jected nto the ventricles or occasionally nto the csterna
magna unti the lumbar subarachnoid space opened again
Free access to the cercbrospinal pathways should always be
mamtamed either for giving streptomycin or withdrawing
cerebrospinal fluid to reheve rise of intracramal pressure
Frontal burr holes are advised at the outset of treatment

In a few patients after sharp onset of tuberculous memn
gitts symptoms may resut of remain deceptively mmld for
weeks or months Harm has been done by stopping strepto
mycm therapy prematurely 1 patients who ultimately were
proved to have tuberculous meningitis but not by continuing
intrathecal and mtramuscular mjections of streptomycin for
as long as a month 1n patients in whom some other disease was
ultimately demonstrated In miliary tuberculosis lumbar
punctures should be done weehly because under systemic strep
tomycm treatment evolution of menngitis 1 such cases may
for weeks be almost asymptomatic In a few cases the menin
gitis may be of the serous varety but a few weeks of treat
ment with streptomycm atrathecally will not harm these

patients
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Mycobacterum tuberculosis and leprae evidently possess
common antigens which stimulate production of common ag
glutinins 1n human serums Striking immunclogic response
aganst antigemc components of the tubercle baaillus 1s
elicited by infection with Hansen s disease Inability to grow
M leprae has naturally hampered serologic studies of Han
sens disease The technic described can be useful n future
studies of this entity

[Most workers have been disappowted n thus test as a guide to chim
lc:;,ic:;my in tuberculosis Perhaps it will find a place 1n connection with

Cntical Review of Present Position of Sulfone Therapy
1 Leprosy 1s presented by R G Cochrane” {Christian \ed
College Vellore South India) Smce the results of dramino
diphenylsulfone therapy are not greatly superior to and the
drug 1s more toxic than sulphetrone given parenterally the
latter has the advantage Recently oral admimistration of di
amnophenylsutfone has been advocated because of freedom
from serious toxic effects This claim needs serious consid
eration for 1t seems to obviate the need of mjection and to
reduce the cost of suifones to a level which would make 1t
possible for every lepromatous patient to take the drug There
are however certain sertous drawbachs to this form of ther
apy Great care must be taken to stabilize the patient to
eliminate the possibihity of toxic signs To ensure a patients
takmg a daily dose of a drug over not months but years 1s
difficult unless there 15 strict control over 1ts admimistration
Thus method therefore 1s not applicable m outpatient clinies
where patients can come only once or twice a weeh Another
disadvantage 15 the necessity for periodic courses of won and
yeast therapy to overcome the tendency to severe anemta In
addition every regumen for oral administration that has been
used has given toxic results m most cases

Owing to the high cost and relatively high toxicaity of
sulphetrone given orally experiments were conducted on the
parenteral admunistration of an aqueous solution and of an
oily emut: In not fully equipped for lab y
work or 1 outpatient centers where this 1s impossible aqueous
sulphetrone seems to meet the need 1 cases in which 1t 15 de
sirable to admunister a sulfone preparation Aqueous sulphe
trone has no significant effect on the red ceils and hemoglobin
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dosage and close observation and supervision of the patient
disaster may casily occur

[This 1s an cxcellent discussion of the whole problem, The use of
tuberculin ntrathecally 1s new and an exciting sdea The reactions to 1t
are sevcre and doubtless dangerous  nevertheless the cffect m the case
ated seems muraculous Further tnal of the method by capable chncians
s warranted —Ed |

LLPROSY

Hemagglutmation of Tubercuhn Sensitized Sheep Cells 1
Hansen’s Disease (Leprosy) [he huma,glutination test of
Mzddlebrook and Dubos provides a readily avatlable labora
tory tool for studying the <erologic response of patients 11
fected with tubercle bacill: Maa Levine® (Honolulu) used
this technie i mwsuring serolo,,ic response in Hansen s dis
ease Specimuns were obtuned from 95 patients with tuber
culosis and 105 with Hanscn s discase (80 n the active phases
of the disease all of whom were bacteriologically positive and
25 with arrested cases all of whom were bacteriolo,cally
negative) As may be scen from the table the low hemag

AccruTiNaTION oF TUBERCULIN SeNsitizep Sueep Reo CELLS

e Twm__
AccLytina- | 9%6Leh TB 40 Moot | T30 Ac e J 25 Rel_sed
HspPatms | B kD 3 [ (BtP ) | (Bet™Mg)
Neg 14 15 750 )
14 115 150 87 32
18 1s 75 137 16
116 281 ‘ 175 16
132 146 25 13
164 177 - 175 —
1128 52 [T g
1256 - — 87
1512 - _ 62
11024 25
12048 e 1.3

Clmeal st ofal i 1d o mihseptet et m d tehstm
glutmation titers of the 40 controls and the frequently ugh
titers 1n patients with Hansen's disease who were bacterio
logically positive stand out m strong contrast The lower
ntermediate titers of bacteriologically negative patients with
Hansen s disease sn whom the discase was arrested are also
stnhing

(6) Foc
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Mycobacterium tuberculosis and leprae evidently possess
common antigens which stinulate production of common ag
glutinms i human serums Striling 1mmunologic response
agamst antigenic components of the tubercle baallus 1s
elicited by nfection with Hansen s disease Inability to grow
M leprae has naturally hampered serologic studies of Han
sens disease The techmic described can be useful m future
studies of tlns entity

IMost workers have been dissppointed m this test as a guide to chnt
xc:;r;c:;my 1n tuberculosis Perhaps 1t will find a place 1 connection with

Cntical Review of Present Positton of Sulfone Therapy
m Leprosy 1s presented by R G Cochrane” (Christian \led
College Vellore South India) Since the results of drammo
diphenylsulfone therapy are not greatly superior to and the
drug s more toxic than sulphetrone grven parenterally the
latter has the advantage Recently oral admumstration of di
ammophenylsulfone has been advocated because of freedom
from serious toxic effects This claun needs serious consid
eration for it seems to obviate the need of injection and to
reduce the cost of sulfones to a level which would make 1t
possible for every lepromatous patient to take the drug There
are however certam serious drawbacks to this form of ther
apy Great care must be taken to stabibize the patient to
eliminate the possibihity of toxic signs To ensure a patient s
taking a daily dose of a drug over not months but jears 1s
difficult unless there 1s strict control over its admustration
Tius method therefore 1s not applicable m outpatient climics
where patients can come only once or twice a weeh Another
disadvantage 1s the necessity for pertodic courses of 1ron and
yeast therapy to overcome the tendency to severe anemia In
addition every regimen for oral admuntstration that has been
used has given toxic results in most cases

Owing to the high cost and relatively high toxiaity of
sulphetrone given orally ewperiments were conducted on the
parenteral admimstration of an aqueous solution and of an
orly emul In not fully equipped for lat y
work or in outpitient centers where this 1s impossible aqueous
sulphetrone seems to meet the need in cases m which 1t 15 de
sirable to admimister a sulfone preparation Aqueous sulphe
trone has no sigmificant effect on the red cells and hemoglobin
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content of blood and therefore periodic blood counts are un
necessary IFurthermore its toaaity ss low The only conds
tion Dikely to interfere with treatment 1s allergic dermatitis
There appear to be no other important toxic signs Another
advantage 1s that the reaction potentialities of thts drug are
low However two reactions need mention With aqueous
sulphetrone as with all sulfones reactions may take the form
of acute intis which may be alarming If vigorous atropine
treatment 1s grven and the pupil mamntamed at full dilation
however viston will not be impaired and the reaction phase
will pass Neuritis 15 also a sign of reaction but may also be
a toxic phenomenon resulting from sulfone therapy Because
of difficulty of and pam on injection an otly emulsion of sul
phetrone 1s unsurtable for mass treatment

Diasone® and sulphetrone are m many ways alike When
given orally cyanosts aniema and severe occipital headache
may result Three other sulfone preparations should be men
tioned Promun® has been used httle because of its cost the
necessity of daily mtravenous mnjections and the serious anemia
resulting from st Promacetin and sulfone cilag are both ef
fecttve The first 1s grven by mouth and therefore has all the
drawbacks of daily oral therapy The second may be given
by intravenous mnjection but subcutaneous injection 15 prefer
able

Sulfone therapy 1s mdicated for all lepromatous patients
If adequate laboratory facihities are available and the organ
1zation of the nstitutton 1s effictent draminopheny lsulfone
may be given orally (because of its low cost) 1f the precautions
mndicated are strictly folloned In all other mstitutions 50
per cent aqueous sulphetrone should be used Bacteriologtc
unprovement 1s slon  When bacill show beaded granular and
acid fast dust forms 1t can be concluded that the patient 1
less mfectnve but to assume that these forms are nonviable
Mycobactertum feprae may prove a dangerous example of
wishful thinhing

Sulfone therapy promuses to render 2n increasmg propor
tion of patients negative and will 1 most cases prevent or
allesiate the distressmg eye and throat symptoms Blindness
will therefore be averted and laryngeal stenosis presented
Speaific therapy 1s not the only aspect of leprosy treatment
to consider however for this new hope challenges the ortho
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pedic surgeon and phy pist to devise which
will as surely prevent deformity or correct it when present
as the sulfone remedies prevent lepromatous leprosy from
advancing

AMEBIASIS

Terramycin Treatment of Amebic Dysentery Prelmi
zary Report Francisco Ruiz Sanchez Rebeca Riebeling and
Carlos Arreola® (Univ of Guadalajara) report good results
20 carniers of Endameba histolytica and 8 patients with vege
tative forms of the parasite 1n the feces Carriers were given
25100 mg terramycin/hg body weight daily and the patients
recerved 30 50 mg /kg dasly for four to six days Fresh fecal
material was examimed three to six times daily for 14 days
samples from the ulcerated colon walls of the patients were
also analyzed

The parasite disappeared from the feces of 19 of the car
niers (from 15 within 24 hours of beginning therapy) and alt
the patients Terramycin seemed to favor growth of Giardia
lambhia 1n the one patient n whom 1t too had been present
before treatment To prove the validity of these results the
study must be extended over a longer period and under more
nigd conditions

E[d’l']erramycm seems to be superior to the other antibiotics in amebiasts

HISTOPLASMOSIS

T; of D with Ethyt
Vauillate In 1948 ethyl vanillate a fungicadal compound the
ethyl ester of vamllic acid was developed Imtial studies re
vealed that growth of Histoplasmosis capsulatum was mhib
ited by ethyl vamillate 1n concentrations of 20 mg /100 ce. m
plasma fortified mediums ncubated at 37 C A method of
quantitative analysis of ethy] vanillate n blood serum and
body tissues was then developed

Although present data are inadequate i determining the
safety or value of ethyl vamillate in treatment of fungous n
fections the wel] recognized serious course of progressive dis
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semmated infections with H capsulatum nfluenced Amos
Christie James G Middleton J Cyril Peterson and David
L McVickar® (Vanderbilt Umv ) to use the drug 1 12 con
secutive cases of culturally proved lustoplasmosis representa
tive of the progressive disseminated form Previous eape
rience with 35 cases of the progressive type enabled the av
thors to separate the progressive cases from those m which
there was a milder degree of mfection Of the 12 patients
treated 5 survived and were well when last seen although 1
or 2 might have survived without specific therapy 1t 1s sncon
cetvable that all could have They probably would have died
m a few weeks or months 1f untreated

Ethyl vanillate a sohd with a pungent phenolic odor
causes 2 burning sensation 1 the mucous membranes of the
mouth The necessity of administering the drug m multiple
gram doses every four to six hours presents a problem Cap
sules or covered pellets may be given to adults but with m
fahts the only feasible method 15 to admimster a solution The
drug 1s soluble m olive 011 a2 40 per cent solution was found to
be the most practical preparation It had to be given by gavage
at intervals comading with feedings From present limited ex
perience 1t seems best to start with small doses and ncrease
to hugher levels gradually to avord high blood levels In in
fants without drarrhea 15 Gm /Lg/day divided into four to
six doses the upper himat of the dose usually provides blood
levels of 20 30 mg /100 cc It 1s suggested that initial dosage
be 05 Gm/kg/day in divided doses increased in steps
of 05 Gm every five to six days until dosage of 15 Gm/
kg /day or desired blood level 1s attamed In adults smaller
doses should be used probably less than S0 per cent of the
dose used 1n mfants as calculated on a weight basis A better
basts for calculating the adult dose would be to relate 1t to
the surface area The doses given by the authors are equna
lent to about 5 Gm/sq m body surface/24 hr for mavimal
dosage The narrow margin between doses required fo give
therapeutic levels and those producing toxic mamfestations
makes 1t 1mperative to have adequate laboratory controls
when this drug 15 used

All nfants showed shght drowsiness apathy and mactiv
ity persisting 1n some degree throughout the treatment period

) Pedatns?718 F ay 1958



RELAPSING FEVER 65

but recovered completely when the drug was stopped Three
patients had sudamenous rashes which may have been due to
excessive perspiration In one patient at the end of the course
fever presumably due to the drug disappeared as soon as the
drug was stopped Two patients on moderately high doses and
with moderately high levels of the drug had respiratory alka
losis with symptoms milar to those of salicylate poisonmng
Several other mnfants had some degree of hyperpnea at some
tme dunng treatment a high and perhaps tonic level (56
mg /100 cc) developed in one early wn treatment Autopsy
showed necrosis of hepatic cells around the central veins
and degenerative change in the proaimal conveluted renmal
tubules lesions not seen 1n progres 1ve histoplasmosis These
may have been due to the drug and may explan the failure
m that case since the high and perhaps toaic level produced
a sociated changes which would not allow the tissue to me
tabolize the drug to 1ts effective end products or conjugates

Ethyl vamllate 1s the only hnown effective therapeutic
agent for disseminated and progre stve histoplasmosis The
margm between effectine therapeutic levels and those which
produce toxic mamifestations 1s only about 25 30 per cent a
margmn of safety too small for a desirable therapeutic agent
However the grave prognosis of progressive disseminated
tistoplasmosis seems to Justify use of any agent which offers
some hope of therapeutic effectiveness and which does not
regularly produce severe toxcity

INot perfect but the best agent yet reported for histoplasmosis —Ed |

RELAPSING FEVER

Tick Borne Relapsing Fever at the Witwatersrand Gold
Mines Treatment with Aureomycin Of 300 000 native labor
¢rs examined annually at the central hospital of the Wit
Watersrand Native Labor Assocration roughly a thurd are
from areas outside the Union of South Africa maimnly Por
tuguese East Africa One of the frequently encountered dis
€ases 13 tick borne relapsing fever which occurs sporadically
in the Union but 1s endemic m many other parts of southern
Africa  Symptoms and signs mclude headache with fever
(101 103F ) "pulse rate of 90 110 and splenic enlargement of
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2 3 fingerbreadths below the costal margin Epistaxss occurs
n about 50 per cent of cases Diagnosis 1s made from blood
smears taken during the pyreaial period and stamed with
Leishman s or Giemsa s stam The spirochete 15 eastly recog
mzed

No reports have been published on the effect of aureomy
cn on Spirochaeta duttom Because aureomycin 1s effectne
aganst certain other spirochetes and because no satisfactory
treatment has been found for tick borne relapsing fever R M
Yeo! (Johannesburg) gave this antibiotic to 25 patients Dose
was 2 capsules (0 5 Gm ) mmitially followed by 1 capsule every
4 hours until temperature was normal for 12 hours Average
total dosage was only 12 capsules Dosage was low because of
the short pyrexial period difficulty mn obtamning supphes and
expense of the drug

A favorable reaction was obtained Temperature which
was around 103 F when treatment was begun fell rapudly
by crisis accompanied by profuse sweating and was usually
normal in 24 hours The ayerage pyrexial period for untreated
patients was 48 hours and temperature fell by lysis With fall
mn temperature symptoms rapidly dimmished Only 3 of the
25 pattents relapsed during the three weeks after treatment

Despite the small number of patients treated and the small
dosage given results suggest that aureomycin has a spiro
cheticidal effect on S duttom A more concentrated course
of treatment with larger dosage of the drug would lihkely
elimunate the sprrochetes

[The good clmical results with aureomycn are in agrecment with
results of tests on experimental amimals As things stand today aureomy
<in seems the drug of chowce —Ed.]

RICKETTSIALPOX

Treatment of Rickettsialpox with Aureomycn Early
studies of aureomycn indicated that this antibotic had not
only a wide ringe of antibactenal activity but also remarRable
antirichettsial properties Harry M Rose Yale Kneeland Jr
and Count Dillon Gibson? (New York City) report resuits of
aureomycin therapy mn eight patients with rickettsialpox the
PR L PR R AN
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one type of human rickettsial disease i1 which the therapeu
tic eftect of aureomycin has not been definitely established
Usual dosage was 2-4 Cm daily given orally

The acute febrile stage of richettsialpox usually lasts about
one week fever and assouiated symptoms abating gradually
over the final two or three days of illness Only rarely do the
acute mamfestations of the disease subside as soon or as
quichly as they did 1n each of these patients after aureomycin
therapy (usually withm 24 hours) The umformly rapid and
favorable therapeutic response was evidently not a chance
observatron even though only eight patients were treated
Rickettsialpon probably may be added to the list of rickett
sial infections 1 which aureomycin has a prompt curative
effect

In three of the patients no specific antibody response was
detected by the complement fixation test during convalescence
Nevertheless the charactersstic climical picture and recovery
of rickettsias from blood taken 1n the acute phase confirmed
the diagnosis In more than 40 untreated convalescent richett
sialpoa patients the authors mvanably found signmificantly
elevated antibody titers by the same serologic method using
antigen prepared from the same stram of Richettsia akan
Aureomycin was probably the responsible factor and may
have suppressed richettsial multiplication so promptly and
completely that the resulting antigemic stimulus was nsuffi
crent for detectable antibody production

Rickettsialpox Report of Serologically Proved Case Oc
curnng in Resident of Boston George Pihe Sidney Cohen
and Edward 5 Murray?® (Harvard Untv } report a case clin1
cally and serologically characterishie of rickettsialpox m a
patient who had Iived 1 Boston continuously for five months
before 1llness

Woman 56 had headache and tenderness of the lymph nodes be
hind the right ear followed m two days by malat ¢ chilly sensations
drowsine s and temperature of 102F There were several moder
ately enlarged tender Iymph nodes 1n the right posterior cervical
chamn and one in the nght supraclavicular region Scattered over
the arms legs and trunk were about 12 maculopapules with small
gray wlite opaque vesicles at the apex of 2 The next day the rash
was much more eatensive The individual lesion 5 8 mm m diam
eter_was a small papule 1n the center of an erythematous base

Drowamness headache malaise and fever persisted with shght
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increase in shin lesions until mne days after onset of the first symp
toms when definite subsidence of symptoms and fading of the rash
were noted The only medication was a few aspirn tablets Serum
specimens taken duning the acute illness and convalescence and
studied for Proteus OX agglutinins and complement fixing ant:
bodies to epidemic typhus murnine typhus @ fever Rochy Mountain
spotted fever and rick )] showed a d nise M hier
with the antigens of rick \ and Rochy M spotted
fever

Diagnosss of nickettsialpox 1s confirmed by development 1n
convalescence of a igh titer of complement fixing antibodies
m tests with the antigens of Rickettsia akar: Simultaneous
occurrence of complement fixation with Rocky Mountain
spotted fever antigen 1s a cross reaction regularly obtamned in
serums 1n Tickettsialpox The negative or very shightly post
tive Wetl Felix reaction with P OX 19 1n this patient 1s the
rule 1 richettsialpox Rocky Mountain spotted fever on the
other hand usually produces a distinctly elevated agglutinn
titer for P OX 19 or OX 2 Ruchettsia akar: was definitely
1solated from mice trapped i the patients place of employ
ment

In diagnosis of rickettstalpox chichenpox —smallpox
Rocky Mountain spotted fever and typhus fever must be dif
ferentrated Richettsialpox 1s most cammonly confused with
chichenpox but differentiation 1s not difficult

[We should be on the lookout for thuis disease mn other parts of the
country —Ed ]

Q FEVER

Q Fever 1n Wool and Hair Processing Plant 1s reported
by M Michaei Sigel T I’ McNair Scott Werner Henle and
A Henry Jaoton' (Philadelphia) The outbreak was recog
nized when a worker was hospitalized in February 1948 with
chulls fever headache cough and pam mn the back and left
chest Q fever was diagnosed after routine serum tests for
viral and rickettsial pneumonta

During the first three months of 1948 about 30 employees
had been absent because of a respiratory iliness generally
called flu or grippe Blood samples were taken from 152 of
186 employces and serums tested with the antigen of Q fever
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Sty seven gave pouitve reactions rangog w bier from 1 2
to 1 2048 39 had titers of 1 &% or hugher This 1adirect evr
dence that many employees had had contact with Comella
burnetr combined wath the ohservations in the first case sug
gested that the outbreak was due to the rickettsia of ) fever

Chncal data were meomplete  but in general the sllness
was muld and the workers believed they had colds of fiu Only
two workers were hosprtahized and a few seen by physiians
Faver sweats chills and malasse were the commonest symp
toms and illness tasted about 14 days

Thas ontbreak of ) ferer was apparently due to sshalatson
of C burnets by workers handlwg raw wool and goat haw
presumably contammg dned tichs or tich feces m a dusty at
mosphere Recognition of this outbreak through routire testing
of serum specimens from oue patient with upper respiratory
Hiness indicates the smportance of testng wauh the several
wiral and rickettstal antigens Serums from patients wath
poeumonta or undifferentiated snfection of the upper respira
tory tract Tests with the Q fever antigen ate especially m
portant when the patient has had contact with raw wool meat
or mutk or wsth sheep goats or cattle © fever should be
Tecognized as an opccupational haxzard It has otcurred among
stoch handlers and packing bouse and wool workers and has
been transmitted 1o conswmers by milk

Q Fever m California  Recavery of Coxiella burzets from
Naturally Infected Air Bome Dust The mode of transmission
of Q) fever to man 1s not clear although studses of faboratory
outbreahs of () fever suggest that air bome transmyssion of
d of the rick was ived In the Italian
outbreal s coptamnated dust may have been the source of
mfection and may explam oecurrence of ) fever 1 some
outbreaks as a place disesse  In Califorma C bumets 53
shed w the milk of infected danry cattle sheep and goats
However use of raw ik or contact with dairy cattle sheep
or goats does not accqunt for many human cases Therefore
infectron may possibly arsse from asr borne dust orsgmating
1n environments contamtnated with hody secretions or excreta
of wiected hyestock

Paul D Delay (Sacramento Cahi) Edwin H Lennette
and henneth B DeOme® (Berkeley Caitf ) collected arr sam
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ples m broth from a dairy, sheep ranch and goatery where hu
man and amimal Q fever infections were known to have oc
curred and moculated gumnea pigs Results showed that on
prenuses harboring infected domestic hivestock C burnett
may be present m the dust laden arr The possibilities thus
exist that human or ammal nfection may be acquired by
exposure to contaminated air and that air borne dissemnation
of nichettsias might explain some outbreaks and sporadic
cases of Q) fever which have occurred mn absence of hnown
direct contact with domestic livestock

Q Fever Transmission from One Human Bemg to
Others, Report of Three Cases 1s made by David L Deutsch
and E Taylor Peterson® (Veterans Admn Center Los An
geles) It has been stated that Q fever 1s rarely if ever trans
mutted from one human being to another That human to
human transaussion 1s possible was suggested by recent
observation of a patient acutely 1!f with Q fever and the sub
sequent appearance of the disease m 14-23 days in three per
sons who attended lum They had symptoms chimcally com
patible with Q fever and serologic tests positnve for the
disease None of the personnel resided near a dairy had con
tact with livestock or ingested raw milh however they did
handle the patient s bed linen clothes bedpans and food trays
and had personal contact with him Mode of transmission was
not determumed

BRILL § DISEASE

Brll’s Disease Chinical and Laboratory Diagnosis Dur
mg an epidemic of typhoid m 1896 Brill observed sporadic
cases of an_atypical typhoidlike disease m wlnch the Widal
reactions were negative In 1910 he reported on 255 such
cases all having several characteristics 1 common the dis
case usually occurred m Russian or Polish immigrants  there
was no infectiousness headache fever and malaise were
pronunent symptoms the most_charactenstic-feature was a

pular rash b g the fifth or sixth day and
Widal reactions and blood cultures were negative
By 1932 st was established that there were two distinct.
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vanieties Of typhus (1) caused by Rickettsia prowazek: the
epidemic Old World variety spread from man to man by the
body lonse and (2) caused by R moo en the murine varety
spread from rat to rat by the rat louse and rat flea and occa
stonally transmitted from rat to man by the rat flea How
ever since Brills disease could not be attributed either to
lice or to rat fleas this differentiation did not establish the
position of Brlls disease as ben,, clearly one torm or the
other

In 1934 Zinsser reviewed 538 reported cases of Brill s dis
case Over 94 per cent of the patients had come to the United
States from areas of Eastern and Southeastern Europe where
typhus had often occurred mn epidemics Over 90 per cent
were Jewr h No connection could be traced between patients
there was no observable domiciliary or occupational relation
ship Zmsser succeeded 1 1solating three strams of typhus
tickettsias from patients with Brills disease They failed to
persist in mice thus resembling classic epidemuc strams From
these data Zinsser proposed that Brills disease represents a
recrudescence of an old typhus mfection ongnally acquired
wn Europe mplying that the nickettsias once acquired re
main latent for many years in the tissues of infected human
beings Cases of Brills disease when occurring m louse
wfested communities might become foc1 of outbreaks of ep1
demsc 1y phus Thus man might be the reserveir for epidemc
typhus rickettsias

Edward S Murray George Baehr Gregory Shwartzman
Robert A Mandelbaum Norman Rosenthal Joseph C Doane
Laurence B Weiss Sidney Cohen and John C Snyder? under
took the present study to obtamn new strains of the etiologic
agent of Brill s disease to characterize them and to determine
whether human body lice became typhus mfected by feeding
on patients with Brills disease Studies were conducted n
five hospitals serving commumities with large numbers of for
eign born Jews Whenever a patient was thought to have
Brills disease an attempt was made to 1solate the etwlogic
agent by louse feeding and inoculation of animals with the
patients blood Criteria for tentative diagnosis were (1)
fever of unknown origm occurring i a (2) foreign born per
son who had once lived n an area where typhus occurs m
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eprdemic form and who complamed of (3) mtense persistent
headache and had a (4) macular or maculopapular rash on the
4th to 6th day of the disease

The authors report on 14 patients who had Brills dis
ease established by both climcal and serologic evidence
Typhus rickettsias were isolated from ecach of the seven pa
tients studied on the 5th to 8th day of illness but all 1sola
tion attempts on the seven patrents studied between the Sth
and the 12th day of illness were unsuccessful The followmng
observations are confined largely to patients from whom rick
ettsias were 1solated

Age at onset ranged from 20 to 72 All patients were for
eign born Jews Stx patients had had a typhus Iihe illness m
Europe In four pattents onset was sudden in three it was
gradual over a day or two with short mtervals of well bemng
terspersed among eptsodes of chills feverishness malase
and headache Headache was the most constant distingmshing
symptom Rash was present m all beginnmng the 4th to 6th
day of illness Farhest mamifestations were famt discrete
macules or maculopapules 110 mm diameter and fading
readily on pressure they first appeared on the anterior por
tion of the chest then usually extended rapidly to nvolve
most of the trunk arms and thighs Temperatures vared
greatly and reached as lugh as 105 F Four patients were
definitely confused two apathetic and only one was mentally
clear throughout The course n two patrents given aureomy cint
suggested that this drug reduces the seventy of Brills dis
ease

Routine laboratory tests were of hittle or no help mn differ
ential diagnosis White blood cell counts were normal or only
shightly elevated All patients had elevated complement fixa
tion titers higher against epidemic than murine antigen Se
rums of four patients did not agglutmnate Proteus O 19
organisms at any time serums of most other patients agglut:
nated m very low titer In most laboratories 1 160 15 the low
est titer generally agreed on as diagnostic on this bass only
3 of the 14 patients had a diagnostic agglutination titer on
the Weil Felix test All seven stramns of organisms 1solated
were cleatly of the classic epidemuc type

Brlls discase 15 generally considered a nuld form of ty
phus but this opmion probably 1s erroneous simnce six O
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the seven patients from whom rickettsias were ssofated were
moderately or very severely il However mortality s low
1Evidence such as s supports the postulate that certan nteacellulas
parasites {vssuses and ncketisias) may contmnue to parantize the cells of
an ammal host for years aiter the stial nvasion Such persistence of the
micro-orgamsm could provide the antigenic stmulus which accounts for
hifelong immunsty after an aftack of measkes or yeffow fever —~Ed}

BORNHOLM DISEASE

Bornholm Disease 15 a bemgn iness occurning both epr
denucally and sporadically accordsng to J H 5 Hophms®
Patients are usually fehrile The disease 15 characterized by
pam usually of muscolar type and sanable intensaty felt
typically on_the thorax or zhdemen on deep respiration

b G There 1s usually some ab
dominal tenderness particularly just below the costal margm
and the ssphisternum There are no true signs of visceral m
velvement YA coarse pleural rub may occur The disease ss
extramely variable sn appearance and sevenity In a wuld case
only maluse and pam on deep respsration mav be present
whereas 1 other cases there may be cripphng pam of sud
den onset abdominal rigidity headache or vomiting

The importance of the disease hes not so much m teself as
m s potential aunticry of other severer ilinesses After be
coming fammlar with the syndrome Hopkins realized that
%e had previously seen but missed many cases Laparotomy
was done on one of his patients ancther was observed for a
long penod because of suspected tuberculosss and another
was given sulf des and p it iy Sumlar
mistakes 1o dizgnoss abound i the hterature Differsntial
dragnosts 13 not difheult of the disease 15 horne 1 mind “When
nght ided abdominal pam 1s the presenting symptom = daag
nosis of appendicitis 15 often considered however there 13
no typical onset of appendraitis and pawm s worse on deep
breathing a symptom which does not occur i appendicitis
untd perstonstis develops The disease can be distingusshed
{rom pleurisy by the mose pronounced general myalga and
abdenunal tenderness and lack of associatton between severity
of pam and loudness of the plenrat rub

@B M7z My 7 s
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Etiology of Epidemic Pleurodymia Study of Two Viruses
Isolated from Typical Qutbreak T H Weller J F Enders
M Buckingham and J J T'nn Jr® report that intracerebral
moculation of 1 day old mice with throat washmngs collected
during an outbreak 1 1947 1n the Boston area resulted mn 150
lation of four strains of virus Two studied i detall were
shown to be smmlar m therr pathogemc and immunologic
properties Mice are completely susceptible during the first
two days of life After mtracerebral moculation of I00LD o
the animals die 1n three to six days with characterstic Jesions
of the liver and often of the pancreas Specific neutralizmng
antibodies agamst the two viruses developed during the i
ness 1 each of the two patrents from whom the viruses were
isolated Likewise a rise in neutralizmg antibodtes for both
agents was d rated n paired sp of serum from
five other patients with epidemic pleurodyma These findings
indrcate that the viruses are of human origin and played an
etiologic role mn the epidemic An antigenic relationship be
tween these agents and a strain of the Coxsackie group of
viruses previously isolated in a sporadic case with symptoms
compatible with those of epidemic pleurodyma was estab
Iished

Coxsackie Viruses and Bornholm Disease G M Findlay
and Elsie M Howard! (London) report that symptoms of
myalgia resembling those of Bornholm disease (also known as
epidemic myalgia epidemic myositis epidemic pleurodyma
epidemic pleurisy) occurred in laboratory personnel during
mnvestigations with Coxsackie virus 2 and were followed 1 3
few days by appearance of positive complement fixing ant1
bodies 1 the blood

After working with the Consachie virus for three months
a woman employee noted pain over the lower left ribs which
was worse on breathing and became severe on the second day
of 1llness She did not hase headache Temperature was
99 100 F  Durning the third day she was afebrle and severity
of the muscular painr gradually decreased On the eveming
of the second day when she had become afebrile blood was
drawn and 1njected intrapentoneally into suckling mice They
rematned 1 good health A complement fixatron test on this

- 1 65337345 Septembe 1950
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serum for immumty to Coxsackie virus gave a negative result
but another test four days after onset of symptoms gave post
tive fixation with Coxsackie virus 2 the stram with which
most work was being carried out

A 3olunteer whose serum on numerous occasions had
giien a negative complement fixatton reaction to Coxsachie
viruses was then given an mntranasal mjection of 03 ml 1 100
suspension of suckling mice mfected with Coxsackie virus 2
1n salme He had no symptoms until 46 hours later when sud
den pam was felt m the intercostal spaces immediatelv below
the pomt of the night scapula It was more intense on tahing a
deep breath or laughing On the esening of the first day of
ilness 12 hours after onset of pamn temperature was 992 F
The next morning 1t was subnormal and the pain had less
ened It continued for 48 hours and did not recur There were
no other symptoms Complement fixation reaction 24 hours
after onset of symptoms was negative but 72 hours after onset
complement fixing antibodies were detected wm the serum
they were present nine weeks later

Serum from patients with Bornholm disease contracted
1 three different localittes fixed complement with and neu
tralized Coxsachse virus 2 whereas they showed no reaction
with Coxsachie virus 1 or 3 or normal mouse antigen A virus
closely resemblug Coxsachie virus 2 was ssolated from the
blood stools and nasal washmgs of a patient 1n whom typrcal
symptoms of Bornholm disease had developed 52 hours previ
ously complement fixing antibodies for Coxsackie virus 2
‘were present n the blood In addition complement finmg antt
bodies agamst Coxsackie virus 1 were found 1n the blood of
adults who had recovered from Bornholm disease contracted
m two other localities

It appears that Coxsackie viruses 1 and 2 are widely dis
tributed 1 Great Britain and that some epidemics of Born
holm disease 1n this country are associated with infection
with Coxsachie virus 1 or 2 or closely allied viruses

[Sumidar work and_ sumdar conclustons are repo ted by Veller and
assoctates of Harvard Umiv (J Immunol 65 137 346 September 1950)
The place of the Consackie group of viruses 1s still somewhat uncertasn
but these findiags by good worker deserve careful consideration For a

d fesent hund of dr ease also attributed to Coxsackie virus sce the mext
article—Ed |
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Herpangina Etiologic Studies of a Speafic Infectious
Disease which occurred during the summer of 1950 m six
children m a suburban commumty within the metropolitan
area of Washmgton D C are reported by R J Huebner
Roger M Cole Edward A Beeman Joseph A Beil and James
H Peers (Natl Inst of Health Bethesda Md) The first
case appeared 1n a girl aged § After fever of abrupt onset
she complamed of headache and abd 1 pain Rectal tem
perature was 1028 F and she vomuted once The second day
she seemed 1mproved and temperature did not eaceed 100F
but she complained of sore throat A number of small ulcers
were noted on the anterior pilfars of the fauces The lestons
and all other evidence of 1llness disappeared on the third day
without antibiotic therapy During the successne 15 days
sumlar 1llnesses appeared i five cluldren living 1n three
nearly adjacent households

The small punched out ulcers with grayish bases and
surrounding red arcolae were similar 1n all cases and repre
sented the most characteristic sign of the disease One to 10
lesions were observed Leukocyte and differential counts of
three patients were within normal limts for the age group
(4-11 years) although ome patient appears to have had rela
tive lymphocytosis Chest X rays of four patients during con
valescence showed no abnormalities

Bacteriologic studies on matenal from throat lestons of
four patients showed no sigmficant orgamisms Attempts to
1solate virus m 3 or 4 day old suckling mice were successful
1 each case Stool specimens tahen during the early stages
of the 1flness and from the same patients 4 21 days later were
also positive for visus Stool specimens of 277 persons col
lected during a routine commumty survey were negative

Although the newly 1solated virus stran (H3) was success
fully propagated i suckling muce all attempts to propagate
st 1 adult mice gunea pigs and rabbits moculated by varr
ous routes faled High neutralizing antibody lesels were
demonstrated 1 convalescent serums of the four patients

@ J A M A 14568633 My 3 195
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tested Since increases mn neutralizing antibodies were not ob
served when these serums were tested agamnst other virus
strains the observed rises were regarded as specific

Despite the possible misleading mnference that herpes sum
plex virus 1s responsible for this disease the term herpangina
has much to recommend 1t This name was first suggested by
Zahorshy n 1920 and possesses the virtue of having been
applied to a single entity 1n an unmistahable manner Subse
quent studies of herpangina i metropolitan Washington re
sulted 1 1solation of the same or sumlar viruses i 26 of 31
patients

POLIOMYELITIS

Possibilittes of Specific Prevention and Treatment of Polio
myelitis In a review of current literature on speaific polio
myelitis control Wilham McD Hammon? (Umv of Cah
fornia) was struck by the dnergent opmions on the possibil
ity and/or practicability of passive or active immumzation or

aganst yelitts These divergent opinions
wdicated the need for an objective review of the problem

The possibility of passively protecting monkeys and mice
by serum agamst an intracerebral challenge of virus has been
repeatedly demonstrated Gamma globulin from pooled adult
plasma appears to be the most effective and readily available
agent

Before discussing the appropriateness of a human trial
with gamma globulin certamn pertmnent basic immunologic
problems need consideration Does antibody play a direct
role m protectmng man agamst climcal disease and does 1t
present a barrier to mvasion of the central mervous system
tissue? There 1s much suggestive evidence that 1t does Would
prophylactic serum completely prevent mnfection as m rube
ola and thus only postpone nfection until later when risk of
paralysis may be greater? Would presence of a large number
of artificially d persons 1n a y reduce dis
semnation of virus and postpone the age of 1afection for even
the nomimmunized? From data available 1t appears that 1m
munity 1 poliomyelitis unlihe that m rubeola probably

() Ped t 6696705 N mb 1950
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does not permanently or completely prevent remfection and
3 temporary carrier state If immune serum does not com
pletely prevent infection 1s 1t not possible that active immu
mity of a more permanent nature might be acquired durng
a period of passive protection if a person 1s meanwhile ex
posed to mfection 1n an epidemic area® It appears possible
that serum prophylaxis admumistered to children during a
poliomyelitis epidemic probably would not entirely prevent
poliomyehitis infection and the concomitant development of
an active more durable immunity Neither would 1t neces
sartly arrest or deter spread of the virus in the community
by greatly reducing the number of persons susceptible to
fection and a carrier state The infection might be entirely 1n
apparent or lead to mild nonparalytic disease or to some mod:
fication of an otherwise more severe outcome

In the light of data available and pending the possble de
velopment of a safe effectrve and not too costly vaccme for
active immunization a well controlled experiment with gamma
globulin would appear to be 1n order If protection occurs at
all 1t cannot be counted on for over six weehs unless nfec
tion occurs and converts the protection to an active immi
mty One two or three mjections m children up to age 10
or 12 during each epidemic season mught prove to be a prac
tical means of protection and 1t 1s a means which 15 now
available d ding anly on of ad c
of adult blood for processing

Actne immumization presents a much more complex prob
lem Here the problems of multiple immunologic types and
development of methods of mexpensie commercial scale pro
duction of virus (now available only at large cost 1 mmute
amounts) are encountered In addition there are the dangers
of multsple 1noculations of brain tissue the only present
source of even moderately large supplies of virus Further
more repeated mjections must be given over many jears
probably annuatly for unless safe mutant strains of each type
miraculously appear mactsie (khilled) virus must be used
The objection that naturally acquired immumty will be pre
vented possibly need no longer be held 1f immunity does not
entirely preclude natural infection

& tage of active 10n 15 that many per

sons who would nesver become paralyzed would be given the
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vaccine to prevent a very few from having the rare para
Iytic mamfestations of this ordinanly bemgn mfection The
average annual experience with poliomyelitis over a recent
20 year period in four northeastern states 1n heavily mfected
areas 1s 37 reported cases/100000 children mn the 09 year
age group Only about 25 per cent of reported cases m this
age group are fatal or end 1n residual paralysis of any sig
mficance If vaccmation 1s practiced annually about 11000
chuldren would have to be immumszed to prevent the annual
average occutrence of each single fatal case or case of perma
nent disability It appears therefore that such vaccnation
would represent a far greater effort expense and rish of aca
dent to thousands to protect a single person than vaccination
used for other diseases

There seems to be 2 good mdication for field tests of
gamma globulin This agent 1s immediately available for
trial and from a theoretical immunologic standpoint appears
much more practical to use than a vaccine

{This crstical review and discussion 1s tumely 1 view of the frequent
statements 11 new papers some of them made by re ponsible persons
dicating that an effectrve vaccine 1s about to be perfected —Ed ]

Complement Fixation Test for Poliomyelitis Virus Jords
Casals and Peter K Oltsky* (Rochefeller Inst) adapted the
MEF! a Lansing type of poliomyelitis virus to infant mice
and obtained a highly active stran with an L Dy titer
excess of that usually jielded by adult mice In the medium of
newborn mouse bram and 1n such an increased titer the virus
lends 1tself to preparation of a suitable antigen for specific
and reproducible complement fixation

Metrop —The source material was bram and cord tissue from
mewborn mice infected intracerebrally with MEF1 wvirus Serial
passages ta 3 or 4 day old muice carried out every three or four
days resulted m an adapted stran now m its 32d passage For
preparation of the antigen 3 or 4 day old W Swiss mice were 1
Jected intracerebrally with 002 ml of a 10— dilution obtained from
passages 21 24 and 25 28 Mice which were paralyzed two to five
days after mjection were killed and the bram and cord removed
When 1520 Gm was obtamed antigen was prepared by repeated
eractions with acetone and ether After the last ether extraction
the dry material was resuspended m physiologic satine solution
proportion of 1 part diluent to 1 part central nervous ystem tissue
Supernatant obtamed after centrifugation at 10600 rpm for one
bour the antigen M ® i final dilution of
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1 10000 was added and the antigen stored at —20 C The yeld of
antigen was about 066 ml /Gm tissue

With this antigen, the complement fixation test gave spe
cific reactions with immune mouse serum cotton rat immune
serum or monkey serum prepared from ammals mfected with
MEF! stram Complement fixation was not obtained with im
mune serums prepared agamnst Japanese B and Western equine
encephalitis viruses The test could be repeated two or three
times with different sets of materrals prepared i the same
manner

[A practical complement fixation test for poliomyelitis would be a
very useful tool for diagnosis and for epidesmologic studies —

Milk Borne Polomyelitis Episode 1s reported by Michacl
Lipar® (New York State Dept of Health) An unusually high
wcidence of poliomyelitts in a small area in the northeast sec
tion of Delaware County occurred 1n October 1949 In Novem
ber the district mitk sanitarian reported that dary C was
unsatisfactory because there were no toilet facihties in the
plant no soap or paper towels at the handwashing sink milh
and cream bottles were not bewng properly stertlized and the
cream was bottled by hand In addition the samitarian reported
that the sole operator in the plant was the father of a child
who had recently had poliomyelitis The mulk route of datry

C extended through the same area in which the cases of
pohomyelitis were occurring

Further study yielded some epideniologic support to the
susprcion that consumption of dairy C mulk was the cause
of some paralyttc and nonparalytic cases in this eprdemic
There was evidence that the cases due to contact spread com
plemented the nulk borne cases Among a total of 23 paralytic
patients 11 from whom a listory of contact was elicited
showed a consumption rate of dairy C mulh of 36 per cent
whereas 12 from whom a history of contact was not obtained
showed a consumption rate of 92 per cent Among 17 non
paralytic pattents 10 from whom a history of contact was
ehaited showed a consumption rate of dairy C mmlk of 30
per cent whereas 7 from whom a history of contact was not

d showed a ¢ p rate of 86 per cent

Seasonal Distnibution of Pohiomyeliis Charles Arm

strong® (Nat I Inst of Health Bethesda Md ) states that any

Y kJ Med S1 362369 Feb 1 1951
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discussion of the seasonal mudence of a disease must take
mte consderation the method of transnussion Whereas ot
camionally poliomyebstis may be acquired through arthropods
food and water evidence ts overwhelnung that contact 1y the
cemmon means of transanssion especially such close contacts
as oceur m a home Why then s poliomyehtis a disease
transmitted by close contact most prevalent when people
spend a great amount of ume outdoors and why should 1t
tend to wane rapidly during cool weather when they cougre
gate sndoors

One possible explanation s that certamn filth associated
arthropods which are more prevalent sn sumumer transmug
the disease Another theory attributes the summer madence
to an assumed lowenng of resistance due to Imlure of the
human defense mechanism to adjust to sudden change from
a cool to a warm season espectally whea temperature vara
tion tends to be great Armstrong prefers the theory that the
wusual portaf of effectrve entrance for the virus 1 man may
tend to be more permeable durmng warm than dunng cokd
weather This theory does not requre assumption of any
axtrz human source of multuphcaton for the virus any sea
sonal al m the basic of the popuk or
any seasonal vamatton m virns nfectivity It refates the ob
served scasonal vanaton to an external mechamsm more
directly 1n contact with vanable seasonal factors of the en
vironment

Varations m amount and composition of nasepharyageal
secretions may possibly nfluence seasonal occurrence of polio
myelitrs Certainly the disease reaches rts lughest modence m
temperate chmates when upper respratory nfections are at
thert Jowest ebb and secretions from the membranes are tend
g toward a Whether pharyngeal
have any specsfic action or not presence of an abundant se
cretion on 3 surface would tend to didute and to carry away
any accompanying wirus So far as atmospherte vanations
may directly affect the respsratory membranes it 1s smpostant
1o consder the affect of warmumng the atmospherse arr to the
temperature of asr within the resptratory passages Expired
aw s always at about 90 F and 90 per cent saturated with
monsture It s therefore the difference between absolute hu
mdiy of mspred air and absolute humidity of 90 per cent
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saturated air at about 90 F which measures drymg effects on
the mucous membranes A stniking correlation between abso
lute hunudity and incidence of poliomyelitis 1s clearly appar
ent Figure 7 shows the average relative humidity of the at
mosphere and of the same air when warmed as through
mspiration to an assumed temperature of 88 F It also re
cords the reported cases of poliomyehtis for Washmgtan
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D C by month of onset for 1949 The stmilanity of the last
two curves 1s strihing

If seasonal mcidence of poliomyelitis 15 related to the con
ditions of the portal of entry or of eat for the virus 1t 1s con
cervable that such conditions might be susceptible to altera
trons through artificial measures which would tend to hnder
effective exposure Tius concept at least suggests numerous
lines for epidemiolo,sc and laboratory investigation

P yehtis and Its Rel to Recent Tonstllectomy

B Dowe’ (Sydney) points out that among mtimate con
tacts of a poliomyelitis patient the virus 1s frequently found
1n nasopharyngeal washings for three days and in stools for
up to two months Many attempts have been made to de
termme why clinical poltomyelitis develops in some but not
all persons harboring the virus There may be a delicate bal
TTOY M J A w1a2241243 Ag 32 1980
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ance between the host s resistance and the virus with preaipr
tation of the disease by any factor lowering the hosts re
sistance such as exposure to eatremes of temperature undue
fatigue previous or conconutant upper respiratory intestinal
or specific infection and nonsurgical or surgical trauma 1n
cluding, tonsilectomy

Eaperimental evidence indicates that 1f the virus 15 present
i the pharynx at the time of or shortly after pharyngeal
operation chimical poliomyelitis may be precipitated and the
disease 15 lihely to be of the bulbar type Injection of virus
suspension around the tonsil tn 20 monkeys was followed by
development of poliomyelitis 1 18 (13 cases of the bulbar
type) Monkeys can be infected by soaking the cut end of the
sciatic nerve 1n a virus suspension Twelve cases of paralytic
poliomyelitis were reported after attempts to immunize chil
dren with different virus suspensions within 6-14 days of
intradermal or subcutaneous njection In all cases paralysis
developed first i the 1noculated extremuty or contralateral one

Statistical if also 1nd that i} y 1n the
presence of virus in the pharynx 1s lihely to precipitate clin
ical poliomyehitss usually in the bulbar form In the 1943
epidennc n Utah poliomyelitis appeared mn subjects who had
undergone tonsillectomy recently 26 times more often than
the general child population and the bulbar form 16 times
more often Data from various sources up to 1941 showed that
of 87 poliomyelitis cases after recent tonsillectomy 58 were
bulbar  Almost all developed 7 21 days after tonsillectomy
Of 170 pattents with poliomyelitis following recent tonsillec
tomy the bulbar type appeared mn 121 (71 per cent) during the
first 30 days and 1n only 20 per cent n the 30-60 day period

In tonsillectomy the efferent motor nerves to the pharyn
geal muscles are exposed and the virus may ascend these
axons directly to the motor cells of the nucleus ambiguus
where 1t multiphes and produces paralysis In monkeys the
Virus seems to enter via the protoplasm of the axons of the
afferent nerves and the symp nerves of the al y
and respiratory tracts It multiplies not 1n the nerves but in
the cells of the cramal and spmal ganghons associated with
those neryes

Until there 15 some quick and practical method of deter
mining the presence of poliomyelitis virus 1n patients i whom
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tonstllectomy 1s contemplated eprdemiologic data contrainds
cate such operations 1f poliomyeltis 1s reported 1n the com
munity or there ts possibility of exposure from outside

Poliomyehtis and Immunization against Whoopmg Cough
and Diphtheria H Stanley Banks and A ] Beale® (London)
reviewed records of cases of poliomyehtis m one hospital dur
wmg 1947 49 for evidence of any relation between onset of
poliomyeltis and recent immunization Fourteen (126 per
cent) such cases were found all i children under 5 among
111 paralytic poliomyelitis patients of all ages There was a
preponderance of lower limb paralysis m the group not um
munized or immunized over six months before onset of polo
myelitis and a preponderance n contrast of upper hmb
paralysis 1n the group immumzed within two months of onset
of poliomyelitis The latter group with one exception con
sisted of cases m which the same double event occurred
1e (1) moculation for whooping cough diphtheria or both
combined and (2) within two months of one of the mjections
onset of poliomyelitis wath paralysis of a practically uniform
pattern m the limb in which noculation was made In the
upper hmb muscles of the shoulder girdle and biceps and
triceps were mvarably the first to be paralyzed and were often
the only muscles sertously paralyzed although weakness was
not uncommon also 1n neighboring muscles Occasionally the
other arm was also but less extensively affected In the lower
himb the pattern was sinular muscles of the moculated but
tock and thigh being the earliest and most seriously affected
The preponderance of upper limb paralysis m those 1m
munized within two months suggests the influence of the 1
oculation 1n determining the site of paralysts since mocula
tions 11 London are done much more often 1n the arm than
the leg

It 15 concluded that during periods of high or moderately
high prevalence of poliomyelitis there 1s a definite though
probably small risk that noculation for whooping cough and
diphthena prophylaxis will be followed by serious flacad
paralysis of the noculated Itmb 1n young children

[Pasalytic accidents followsng serum imjections as well as vaccunes are

1950 YEan Boox of Mepicing, p 139 ) Aside from sug
E'é‘:.)?"s‘lfsoﬁm accurrence there 1s little evidence that they are due to

poliomy ehitis —Ed.]
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Studies on Agent of Hepatiis —Propag of
Agent i Tissue Culture and n Embiyonated Hens Egg —In
vestigations of infectious hepatitis have left httle doubt that
it 1s caused by a virus The agent capable of inducing mfec
tious hepatitis m human volunteers has been found m the
duodenal contents blood and stools of patents during the
acute stage of the disease Sice 1945 Werner Henle Susanna
Harris Gertrude Henle T N Harns Miles E Drake Fran
corse Mangold and Joseph Stokes Jr® (Umv of Pennsyl
vania) have been attempting to propagate mfectious hepatitis
virus 1 chich embryo or rabbit liver tissue culture They now
report the procurement of two viral agents from patients with
nfectious hepatitis 1n two widely separated outbreaks of the
disease This was done by transfer of acute stage serum and
stool filtrates to and passage 1n tissue cultures of rabbit liver
cells m roller tubes and munced chick embryos i Simms
Sanders medum followed by passage 1n the amniotic cavity
of the chick Cultures of both agents designated the Akiba
and NL stramns induced mild hepatitis without jaundice m
most 1olunteers after an mcubation period of 9 38 days Al
though the agents were not identified defimtely as the yirus
of nfectious hepatitis the evidence supported this conclusion
Final identification however must await the development of
specific serologic tests

Discase Produced m Human Volunteers by Agent Cultr
zated n Tissue Culture or Embryonated Hen s Eggs — Miles
E Drahe Albert W Ratts Mercer C Blanchard John D
Farquhar Joseph Stokes Jr and Werner Henle! (Univ of
Pennsylvama) report that the virus propagated mn tissue cul
ture and 1 embryonated hen s egg 1s capable of mducing hep
atitis without jaundice and that the chintcal prcture s mdis
tinguishable from nomcteric hepatitis following mfection with
natural nfectious hepatitis virus Eaposute to natural or
cultivated infectious hepatstis virus produced 1llnesses 1
comparable percentages of volunteers (83 and 75 per cent
tespectively) after similar average mecubation periods (244

@ Ep M4 92271 81 Spt 1 1950
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tlectomy 15 ¢ plated, epid logic data cf

cate such operations 1f poliomyehtis is reported m the com
mumity or there 1s posssbility of exposure from outside

Poliomyelitis and Immunization aganst Whoopug Cough
and Diphtheria H Stanley Banks and A. J Beale® (London)
reviened records of cases of poliomyelitis 1n one hospital dur
mg 1947-19 for evidence of any relation between onset of
poliomyelitis and recent immumzation Iourteen (126 per
cent) such cases were found all in children under 5 among
111 paralytic poliomyelitis patients of all ages There was 3
preponderance of lower limb paralysis in the group not um
munized or immunized over six months before onset of pohio
myehtis and a preponderance in contrast of upper hmb
paralysis i the group immumzed within two months of on<et
of poliomyelitis The latter group with one exceptien con
sisted of cases 1 which the same double event occurred
1e (1) moculation for whooping cough diphtherna or both
combined and (2) within two months of one of the njections
onset of poliomyehitis with paralysis of a practically uniform
pattern 1 the hmb 1n which moculation was made In the
upper mb muscles of the shoulder girdle and biceps and
triceps were invariably the first to be paralyzed and were often
the only muscles seriously paralyzed although weahness was
not uncommon also m neighboring muscles Occasionally the
other arm was also but less extensively affected In the lower
limb the pattern was simitlar muscles of the moculated but
toch and thigh being the earliest and most seriously affected.
The preponderance of upper lumb paralysis m thase mm
mumzed within two months suggests the nfluence of the 1
oculation n determiming the site of paralysis since mocula
tions 1 London are done much more often i the arm than 1n
the leg

It 15 concluded that during periods of high or moderately
high prevalence of poliomyelitis there 1s a definite though
probably small rish that inoculation for whoopmng cough and
diphtherta prophylaxis will be followed by sertous flacaad
paralysis of the inoculated limb 1n young children

Paralytic accadents following serum injections as well as vaccines are

[ )
e (1950 YEAR Book oF MepicInE p 139 ff) Aside from sug
pleriiogid O earrence there 1s Title cvidence that they are due o

‘pohomyeliis —Ed}
(%) Brt M. T 2 251252 July 29 1950
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COMMON RESPIRATORY DISEASE &7

mftuenza durng the eprdemcs of 1947 and 1950 None showed
ises 1 titer 10 the JJ virus although the majorsty showed
typical rises to strawms af virus of the A A nflucnza group
However most af them showed moderately fugh HI titers to
the JJ vicus thus suggesting that the students had previously
had expetience with a virus of this type

Since adults because of the high fiters rught not show
2 measurable respense to mfection with this virus attention
was direeted to young children who would huave less expens
ence and whose antbody responses would be more likely to
reflect occurrence of mfectton Serum saraples taken from a
group of children over a persod of months were available
These samples showed clear evidence of the prevalence of A
wfluenza When the same serums were tested for HI anty
bodies agamst the JJ virus 2 large number taken n Apnt and
May shoned a p rise bodies as pared
with serums tahes m the preceding November This mdscates
2 wrde exposure to ths virus hetween Nosember and May

The HI reactions obtamed with different serum specimens
of mdidual subjects chiamed over relatively long periods
shawed that nses m antibody agamst both the A strans of
mfluenza virus and the JJ virus occurred when mfluenza was
epsdemsc

The peculiarities af the hemagglutinzting property aud
growth charactenstics of the JJ virus suggested 1ts stmalarty
@ the 1233 stran solated by Taylor m 1947 also durmg an
mftuenza A epiderme Cross reactions with that visus and with
serunn obtasned from Taylor demonstrated that the JJ aud the
1233 strams are essentially identieal The fact that both stramns
were 1solated guring epidestucs of A mfluenza suggested that
the new virus was related to that group of nfluenza virus
The chinwcal fustories and examnatians of patients with one
ot the other sliness gave no clearly discrmuinaning differences
There was no evidence of the prevalence of any other well
recognized disease at the nme of the study When pawrs of
acute and convalescent serums from patients with many other
known yirus diseases were tested na evidence was found that
the JJ virus 1s related to any of the common virus diseases

Present data sndicate that the JJ wirus 55 causally related
to a widespread respiratory disease that oteurs sa eprdemic
form The frequency with which «t causes chncal disease 1s
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and 234 davs respectively) and of sinular average duration
(28 3 and 27 6 days respectnvely) The disease could be divided
m both groups of patients into a primary and secondary stage
a short iterval of relatine well being tervening  The 1l
nesses w both groups were characterized by anorexia nau.ea
vomiting enlarged tender liver abnormal response to Iiner
function tests and often fever They differed in that jaundice
was observed i 31 per cent of the patients nfected with
natural virus but not n any patient mnfected with the cults
vated virus The absence of jaundice in the latter group sug
gested that propagation of the infectrous hepatitis virus in
chick embryo tissues may have led to attenuation of the agent

[Study of thus group of viru es has been hampered by the fact that
man scemed the only su cepible ammal Apparently however the
agents can be propagated mn the chich embryo This should facilitate work
on vartous aspeets of the problem and provide a suitable diagnostic test.
In another article (Tr A' \m Physicians 63 122 1950) these worhers
de cribe a shin test 1n which chick embryo virus 15 u ed as antigen —!

COMMON RLSPIRATORY DISEASE

Identification of Another Epidemic Respiratory Disease
Thomas Franais Jr J J Qulligan Jr and Elva Mmuse
(Umiv of Michigan) report that during a muld outbreak of
mfluenza associated with A stramns of virus i Ann Arbor
Mich 1 spring 1950 several characteristic strams were 150
lated In additton a virus unrelated to hnown strams of the
influenza group was solated from fresh throat garglings by
ammotic moculation of chich embryos The person from
whom this virus was obtaned had an illness similar chimeally
to a muld form of the nfluenza prevalent at the time It was
characterized by headache and malaise for one day with
myalga at short mtervals but no fever Acute and convales
cent blood specimens from the patient showed sigmificant rises
1 hemagglutination mhubrting (HI) titer compl fixmng
titer and neutralizing titer 1n eggs Similar tests agamst A A
and B strams of influenza virus showed no rises

To determme the relation of this virus (JJ) to the A ept
denuc tests were made on 52 pairs of serums obtamned from
unts ersity students m the acute and comvalescent stages of

@ S e 112 495497 Oct. 27 1550
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mengal colds was noted between those who recened antibs
1amume treatment and those who did not Smce re ulis were
clearcut there sestmed no good redson for repedting the ex
penment with otfier mimlar drugs
The second tests were large scale trals of the much
weaher antihistamine {honzytanune (also hnown as nechetra
mme® or analust) i colds orcurnng maturally among the
general adult popufation A totaf of 1 550 velunteers ae 19
dfferent centers were treated 775 with the deug and 775 wath
control tablets This antthistamine proved of hittle f any value
Antiistamuue Drugs for Colds Ewafuation Based on
Controlled Study R J Hoazglend E N Dastz P W Myers
and H C Cosand (West Fomt N ¥} pont out that aay
treatment for common cold s mfuenced by so many factors
that only a mgidly controlted study elmunating 35 wany
varables as possible will provide resuits on winch refatively
valid conclusions can be based Some of the samables are
suggestbnlity of the patient and physician flucruation of 1m
mumty dsficulty of objective dagnosts unsehability of sub
jective sumpressions of & developing head co'd unul clearcut
symptoms such as  smffles oteur varable coarse of 3 head
cold difficulty of follow up 2and varsanions sn age and general
health of patsents
The asm of this study made on healthy young men m
mabtary service was to ehminate as many arables as pos-
sible Medical attention was given before the subjects dutes
begaun thys el the of needlessly scekmyp
medical attention to avosd onerous duties Per onal prejudice
%25 Jessened because physwcwans prescrsbing treatment and
making follow wp exammations nere unaware of what med
cties the patients were gnen Frve types were used dis
pensed consecutinely by the pharmaasts  pynibenzamme?
Wydrochlonide w50 mg tablets tagathen® m 25 myg tablers
& placebo o pynb * oy * hydro
chioride 05 per cent solution m 2 plastic nebubizer and :
placebo w 2 sumlar nebuhzer Ora} medicaments nese grver
n 2 dose of 50 my Hive tmes daly for three davs Mebuhzer
weve also uced for three days
Cures withm 24 hours were reported by 16 per cent of &
patsents wub bead colds given antiustanunes wrally 27 pe
@77 A M A tadrs7ic 85y v 150
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difficult to estimate but 1n the 1920 epidenuc not only children
but a significant number of adults were affected

The authors suggest that thuis virus be called influenza C

Control of Acute Resprratory Illness by Ultraviolet Lights
Recently the Westchester County N Y Department of
Health studied the channels of flow of measles and chichen
pox through a suburban commumity and mvestigated the
possibilities of interrupting these channels by ultraviolet i
radiation of the atmospheres shared by the children of one
community Pleasantville Another commumty Mount Kisco
served as a control Despite the complexity of the problem
Jean Downes? felt 1t was also worth while to study the mor
bidity from colds and other acute respiratory illnesses m the
two communitics

Dusng the first three months of 1946 ultraviolet lights
were placed 1n all the schools of Pleasantville in three of the
Sunday schools 1n the children s room of the hibrary n the
village movie and m the Department of Health Clinic rooms
Later 1n the year three churches the Girl and Boy Scout huts
and the most patromzed soda fountam were equipped

From the data on acute respiratory illness obseried 11
famtlies during three school years m Pleasantville and Mount
Kisco it was apparent that mntroduction of ultraviolet Jights
mn the Pleasantville schools and other places where children
congregate did not affect the illness rates Also there was no
evidence that the seasonal or weekly incidence of such illness
among school age children was affected m any way The two
communities were strshingly smmlar in this respect

{This 1s mmportant negatne evidence since there have been several

glowing accounts of signihcant reduction 1 re piratory disease rates fol
Towing ultraviolet hight air treatment—Ed ]

Chucal Tnals of Ant ¢ Drugs 1z Pr and
Treatment of the Common Cold Report by a Special Com
mttee of the VMedical Research Counalt reviews trials of
two kinds The first were small scale tests of two powerful
antihistammnic drugs promethazine hydrochloride (phener
gan) and chlorocyclhzine hydrochlonide (lustantin) 1 pre
vention of experimentally induced colds Neither drug had
any effect even when given for two to three days before 1n
fection No difference mn the nature and duration of expers

P b_Health 40 1512 1520 December 1950
ﬁ; % k" Jbz 425429 A g 19 1950
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mental colds was noted between those who recenved antilus
aminc treatment and those who did not Since resuits wese
clearcut there seemed no good reason for repeatng the ex
periment with other simdlar drugs

The second tests were large «eale trmals of the much
weaher antifustammne thonzylamume (also hnown as neohetra
mme® or anahsst) 11 colds occurnng naturally among the
general adult population A total of 1550 volunteers at 19
different centers were treated 775 with the drug and 775 with
controd tablets This antitistamme proved of bttle f any value

Antilustamimie Drugs for Colds Evaluation Based on
Controlled Study R J Hoagland E N Denz P W Wyers
and § € Cosand® (West Pomt N ¥ ) pomt out that any
treatment for common cold 15 mfluenced by so many factors
that only a mgdly controlled study ehminatiag as many
vasmables as possible will provide vesults an which relatively
valid conclustons can be based Some of the varmbles are
suggestiility of the patient and physican  fluctuation of mm
munity difficulty of objectine dragnosis unteliabihity of sub
Jjective impressions of 2 developing head cold until clearcut
symptoms such as smiffles occur varable course of a head
cold dufficulty of follow up and varations in age and genesal
health of patients

The aun of thus study made on healthy young men i
milifaty service was to ehnunate as many ianables as pos
sihle Medical attention was gnen before the subgects dutses
began thus the of needlessty seekomg
medical attention to avowd onerous duties Personal prejudsce
was Jessened because physicians prescribing treatment and
making foffow up examimations were unaware of what meds
anes the patients wese given Fue types were used dis
pensed consecutively by the pharmacists  pyribenzamsne®
hydrochlonide in 50 mg tablets tagathen® in 25 my tablets
2 placebo r g pynt * pynb * hydro
chlorde 0y per cent solution m a plastic nebulizer and 2
Placebo 1n a similar nebulizer Oral medicaments were grien
n 2 dose of S0 mg five tumes darly for three days Nebulizers
wese also used for three days

Cures within 24 hours were reported by 16 per cent of 83
patients with head colds given antiistamines orally 27 per

G J AM AW Ky 53 5950
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cent of 70 receiving placebos (orally and intranasally) also
reported cures Lessened serous nasal discharge was much
more common 1 subjects given antihistammes than m those
given placebos Patients receiving p)nbcnzammei solution by
nebulizer had essentially the same results as those recenving
placebos orally and intranasally Essentially the same propor
tion of patients reported no bencfit from orally 1dmmistered
placebos or antihustamines Patients given antihistamines
within 24 hours after symptoms began were as likely to fall
mto the no effect group as mto the cured group

Failure of Antihistaminic Drugs to Prevent or Cure the
Common Cold and Undifferentiated Respiratory Diseases For
two years A E Feller George F Badger Richard G Hodges
Willam S Jordan Jr Charles H Rammelhamp Jr and
John H Dingle® (Western Reserve Univ ) continuously ob
served the occurrence of illnesses s 55 famihes Dunng
December 1949 and January 1950 voluntary use of antihis
tanunes by members of some of these famultes allowed assess
ment of their therapeutic value in well defined circumstances
For each family member daily records of presence or ab
sence of symptoms were made usually by the mother Famibes
were asked to report onset of any illness no matter how
munor and m most nstances one of three physicians visited
the home Diagnosis of each respiratory 1illness was made by
the physician cbserving the patient and was based on the
combined data of the family s records the physicians obser
vations the field worker s reports and results of pharyngeal
cultures and special exammations In almost all cases the
drugs were purchased over the counter and tahen m single
doses of 25 mg or equivalent amounts

Durmg the two months 376 respiratory illnesses occurred
1n 203 of the 253 members of the 55 families 87 were treated
with antthistamines and 289 were not Three fourths of both
treated and control illnesses were common colds Comparison
of duration of all 1llnesses showed that the antihistamunes had
no beneficial effect regardless of whether dosage was ade
quate or madequate Nor was benefit seen m the common
cold or other undifferentiated respiratory illnesses Duration
of nasal symptoms was not abbreviated by the antihistamnes
Moreover no beneficial effect of the drugs could be shown

(@) New Emgl dJ Md 42737746 My 11 1950
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when adequate dosage was defined as esght or more nstead
of three or mose doses 1t is concluded that the anuistamines
wese weffectine for the common cold and other undifferen
ttated respiratory tlinesses

A second study was dessgned fo evaluate prophylactic and
therapeatic effect of pyrrolazote® and neohetrammne® on o¢
currence and course of common colds developin,, dfer ex
pensmental noculation of normal yolunteers Doses ot S0 mg
four times dady farled to preyent devefopment of colds despit
the fact that medication was started before moculation aul
contmued for several dajs thereafter

At least 3 dozen treports appesred dusing 1930 conchuding that ca ¢
fullv controlied ubservations faded to substanuate clawns for the the 3
pentie eficacy of antustaminie drugy agamst common re pisatary b
easc. {t seoms 3 pity that ntensne radio and new paper advertising 1
gether with a couple of articles 1w the Reader + 17 gesé can self 45 and th
Jay puble soch 2 bl of goods—Ed}

Aureomyoin m Treaimest of the Common Cold was tnl
w©d by R J Hoagland © N Destz P W Myers and H ¢
Cosand”™ (West Pomt N Y ) Because of the effectiveness ot
ureemyan i pomary atypieal poeumona of ankaswr (tol
ogy and on many bactenal and nonbactetial micro or,anvm
mvestigation of its effect on the common cold appeared de
sirable Any form of treatment for the common cold 1 w
fluented by so many factors that only 2 ngdly controlied
study elwmating as many varbles as possible will provde
sesults on winch relatnely valid conclusions can be based
An attempt was made m the present myestigation to chmi
ngte as many vanables as possible

Study of 309 patients with head colds disclose } that cure
withiar 24 hours were seported by 10 4 per cent of 154 pan ats
given aureomytn orally but 97 per cent of 135§« pt re
cervvmg placebos also reported curcs §atients recensp 1 m
aureomyvemn daly and these rccerving 2 Gm daly ! othe
same propostion of cures Practieatly dentical propor 1 1+ ¢ f
sarcomycin treated and  placed o-treated pavsents ro ot 1
cures m 24 hours The netd for carefully cantrolfed i ¢
mvestigation of common cold theripy 15 further demonstr st 1
since abiout half the patients recen my wert matorsal repert 1
either moderate unprovement or a cure within 24 howrs T or
thermore esseatially the same proportion of patients trent §
with auseamytin of placebo reported shght or no benefit

() ZNwER 21 M4 2
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ORNITHOSIS

Barnyard Fowl as Source of Human Ormthosis It 15
known that chickens can carry a psittacosss ke virus but
few cases of infection with this virus have been reported
H Karrer B Eddie and R Schmid® (Umv of Cahfornta)
report a case which can be considered an cxample of climcal
ormthosts acquired from chichens

Man 49 chichen farmer had complained of fatigue and general
malasse for two months Chills fever (101103 I') and severe
cervico occipital aching had been present for 12 days He had no
chest pain dyspnea or sore throat but did have a shghtly productne
cough with a lttle yellowssh green sputum He had lost 30 Ib but
did not appear to be particularly 1ll Aside from fine rales over the
base of the right lung and shght decrease 1n breath sounds results
of physical examunation were not sigmficant A chest x ray revealed
a fine homogeneous infiltration of the right lung The complement
fixation reaction with psittacosis antigen was positive 1n dilutions up
to 1 64 The illness followed a benign course and he was discharged
after a week

There seemed little doubt as to the infective source So
far as could be determmed the patient had had no contact
with any birds eacept chichens Positive evidence of ornithotic
infection was found among 10 of 20 tested chickens

MUMPS

Aureomycin 11 Epidemic Parotitis Wilfred D Langley
and John Bryfogle? (Sayre Pa) gave three adults with ept
demic parotitis 05 Gm aureomycin every six hours for eight
doses There was dramatic subjective and objective 1mprove
ment 24 hours after start of treatment Case 1 follows

Gurl 19 had had what she thought was a common cold for four
days The night before hospitalization she awohe with a panful
swelling under the ramus of the right mandible chills and tempera
fare of The next day the right submaxillary and parotid
glands were greatly swollen and tender Left parotid and submaxil
lary glands were shightly swollen Aureomy‘cm therapy was begu’n
on the foll day when had

Med 73 5557 J Iy 1950
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Dosage was 500 mg every six hours The next day temperature had
fallen and subject t had cleared bly The swell
ng regressed dramatically in 24 hours \Within 48 hours all swelling
was gone Comvalescence was uneventful

[I am skeptical Others have not had such good luck with antibiotics
1n therapy of mumps —Ed.)

CHICKENPOX\

Vancella Pneumonitis Report of Case with Autopsy Ob
setvations 1s presented by Lester Frank! (Umiv of Vermont)
Chichenpox 15 ravely fatal and only six autopsy reports have
been found in the literature

Woman 34 whose two children had chickenpox first had a
generalized papular eruption with appearance of pustules and
vesicles two days later On the fourth day she had a frequent cough
with production of copious tenacious blood tinged sputum Although
she had been fairly well up to this time she became dyspneic and
had temperature of 102 T "Pentillin therapy was started The next
morning temperature pulse rate and blood pressure were normal
but the facial lesions had become hemorshagic That afternoon
dyspnea_increased and cyanosts appeared She was hasputalized
and death occurred shortly afterward on the sixth day of illness

All  ections of the lungs showed widcspread inflammatory
changes Multiple fairly large focs of fibrinous exudation filled the
alveoh (Fig 8) elsewhere the same process was diffuse In many
areas the fibnin was condensed along alveolar walls to form hyaline
liing membranes The cellular eaudate was chiefly mononuclear
Macrophages were present 1n large numbers oeptal cells were swol
len and hyperplastic and often appeared as a continuous layer of cells
hnming the alveoli Numerous areas of necrosis were distributed
throughout the lung Alveolar cells were necrotic The arteries in

ese areas were also involved in the necrotic process The bron
chiales howed severe of the linmg hel Gram
stains revealed no bacteria. Many large rounded well defined pink
mtranuclear nclusion bodies were seen within the desquamated
septal cells and yn an oceasional nondesquamated septal cell and
bronchiolar epithelial cell (Figs 9 and 10)
the other organs only the spleen and esophagus showed sig
mficant changes There were numercus shallow ulcers of the eso
phageal mucosa with chrome inflammation of the submucosa The
malpghian corpuscles of the spleen exibited small foct of necrosis
which were also seen to a slight extent m the pulp

Changes found m the lung i varicella pneumomtis are
those usually found i other types of virus pneumonia with

(1) A b Pith 50450456 O tobe 1950
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the addition of ch 1stic mt 1 h bodies 1
the septal cells and bronchiolar epithelial cells The general
picture 1s that of patchy bronchopneumonia with areas of con
solidation and a tendency toward confluency without suppura
tion Except for the characteristic intranuclear inclusions
none of the changes are peculsar to variceila pneumonia They
have all been found 1n various combinations 1 other types of
yirus fi 1 acute rheumane fever
and radiation pneumonitis
Oretitis m Course of Severe Chickenpox with Pneumeo
mitis, Followed by Testicular Atrophy, 1s reported by Conrad
Wesselhoeft and C M Pearson? (Massachusetts Memorial
Hosp Boston) Although chichenpox usually has a simple and
uneventful course 1t can produce formudable mamfestations
not only 1n the skin but elsewhere giving rise to a muliary type
of pneumonia several forms of encephalitis and nephritis
Man 46 had extenssve and fypical chichenpos eruption and
extreme respiratory distress with cyanosis which began four days
after onset of the eruption Chest x rays revealed a characteristic
extensive viral type of muhary pneumonia throughout both lung
fields Respiratory symptoms mproved slowly Fie days after hos
pitalization he complammed of pun mn the right testts which was
swollen and tender with enlargement of the epididymuis This was
classified as mild or moderate orchitis the testis did not become
hard was only a Little more than doulle its original size and at no
time was seriously pamful After a weeh the testis and epididymis
returned to normal He was discharged 15 days after ho pitalization
Six months later results of physical examination were negatine ex
cept for the right testis which was a third smaller more srregular
softer and somewhat less sensitive than the normal left testis The
night epididyms was normal
Definite testicular atrophy six months after acute orchitis
n this case 15 umque and sigmficant 1t mdicates actual de
struction of the parenchyma of the testis with subsequent con
nective tissue replacement Testicular atrophy has been re
ported after orchitis 1n smallpox but this 15 the first observa
tion of atrophy after orchitis in chickenpox Pneumonitis was
probably caused by the varwella sirus since the x ray ap
pearance was characteristic of viral pneumonia and adequate
doses of pemailtin and streptomycin were meffective The
negative blood cultures favor viral etiology Furthermore
1s 1n severe chick i the adult 1s well known

) NwEgl dF Md 24 651652 Ap 27 1950




SMALLPOX

Studies on Serologic Diagnosis of Smallpoex are reported
by W A Collier and ] K Schonfeld® (Pasteur Inst Ban
dung Indonesta) To diagnose smallpox two procedures may
be used demonstration of the virus and serologic methods
During the severe smallpox epidemic 1n Indonesia examna
tion for antibodies agaist the agglutination of blood cor
puscles caused by the virus proved most effective After the
outbreak of the epidemic 1t was advised that nursing per
sonnel without antihemagglutinins be kept out of the small
pox wards So far as 1s known no case of smallpox occurred
int a person shown to have antihemagglutimns

Beginming with the outbreak of the epidemic determina
tion of i tutinins for diagnostic purposes has been
done The antihemagglutimn titer 1s found in the dilution
wluch mhibits completely hemagglutination by the double
effective virus dose More than 2000 specimens of serum o
smallpox patients have been examined At the begmmng of
the 1llness the titers may be still comparatively low As the
tllness progresses they rise and reach therr maximal level
after 12 15 days

Chmeally 1t 1s difficult during an epidemuc to distinguish
a hght case of variola from a sertous case of varicella Con
sequently durmg a smallpox eprdemic the number of cases of
vancella greatly increases This may be partly due to more
careful observation and partly to incorrect diagnosis Van
cella pattents have also been vacanated and their antihemag
glutnins  engendered by vacemation must be distingmished
from those caused by smallpox If a patient has never been
vacamated even a titer of 1 100 points to variola If the fast
vaccination was done more than three years previously a titer
of 1 800 or ligher also points to variola If the serum titer
of a recently vaccinated person 1s lower than 1 3200 the
possibility should be considered that the antibodies are pro
duced by vaccmnation only In this case the serum must be
re examined after two or three days If the titer 15 then con
stant 1t 1s hardly likely that smallpox s present and the anti

) M J A tal 2363366 Spt 2 1950
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hemagglutimins must be attributed to vaccination A high titer
may accompany hght mfections with smallpox whereas a low
titer may be found 1 serious mnfections

Comp, ve Effects of and Pemiciilin on
Smallpox, Extensne trial of sulfamlamide mn treatment of
smallpox 1n 1942 resulted 1n the conclusion that sulfamlamide
attenuated the varulence of virus as evidenced by reduction
of toxemia lowermg of mortality rate and reduction of ma1
dence of complications caused by secondary organisms The
most umportant fact was the character of the scabs which
were papery and superficial during chemotherapy and left be
hind after their separation superficial scars without pitting
or disfiguration Since few workers have thus far given suffi
cient trial to antibiotics 1n smallpox S G Vengsarhar and
S S Sabms* (Bombay) treated 49 patients with sulfania
mude and 49 with prophylactic and 49 with curatne doses of
penicillin Admimistration of the drug was begun in vartous
stages of the disease Dosage of sulfanilamide (05 Gm every
four hours in adults) was altered according to the patients
age Prophylactic dosage of sodium peniallin was 10000
units given ntramuscularly at three hour intervals curative
dosage 30000 umits given every three hours Medrcation was
discontinued when scab formation began

Total mortality during the observation period was 121
per cent excluding moribund patients who died withm 48
hours of admussion It was 9 per cent m the sulfamilamde
series 25 per cent in the prophylactic pemicllin sernies and
22 per cent sn the curative pemaillin series Thus mortahty
rate was definitely lowered by curative dosage of pemcillin
as compared with the series treated with sulfanilamide and
prophylactic dosage of pemaillin Crusting and desiceation
were noted by the ninth day (average) of iliness 1n the cura
tive penicillin serzes and by the tenth and twelfth day (aver
age) i the prophyl Iin and sulfamlamide series
tespectively At tune of discharge of patients treated with
curative pemcillin dosage there was no evidence of excess
granulation tissue and pitting was mimmal Toxemic mam
{estations such as msomma delmmum stupor vomiung de
hydration and peripheral circulatory failure were rarer m the
curattve penicillin senies than in the prophylactic pemcillin

) 1da J M S 4185190 May 1950
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and sulfamlanude series Septic complications such as ab
scesses and ulcers were totally absent 1 the curative penicillin
series They were present m the prophylactic pemicifhin and
sulfanilamide series 1n percentage of 68 and 181 respectively
Lung complications absent i the curative pemcillin series
were found mn 113 and 25 per cent in the sulfanilamude and
prophylactic pentcillin series respectively

[The doses of pemailln used are tiny by our present standards never
theless the results appear significant How much of the benefit 1s due to
control of secondary bacterial infection 1n the pustules*—Ed

Immediate (So called Immune) Reaction to Smallpox
Vaccmation 1s widely mnterpreted as evidence of mmmumty
to the disease This response however 1s a mamfestation of
sensitrzation to virus fractions and immunity and sensitivity
do not necessanty go hand m hand The danger inherent 1
relying on an immediate reaction after vaccination 1s empha
sized by the occurrence of smallpox among soldiers whose
vaccination records mndicated that they had shown an m
mune response as recently as two to three months before
onset of the disease In some of these cases an inert vaccine
was probably used Recently recognizing the role of sens:
tivity in the immediate reaction worhers have relied on mor
phologic charactenstics such as vesiculation as the cnitenia
of y Abram S B (MC USA) therefore
studied the response of persons vaccinated simultaneously
with hive and heat hilled virus to determine whether there 15
any morphologic difference between responses to potent and
mert vaccines

In 77 persons receving sumultaneous vaccmation with
live and mactive smallpox virus vacenoid reactions were ob
served only as response to live virus however 8 had no re
action to the live virus but the mactivated vaccmne produced
an immediate reaction The converse was true n three sub
jects Fifty six persons had an immediate reaction to both
vaccines 1n 29 they were of the same morphologic type There
was no essential difference 1n the type of immedsate response
which could be correlated with viability of the vaccima virus

These observattons confirm the contention of others that
the immediate reaction after smallpox vaccination 1s 2 mant
festation of allergic sensitivity to the vaccinia virus which
can be induced as readily with killed as with living virus and
TG T A M A 14312381240 Ag 5 1950




SMALLPON 9

does not of stself connote the persistence of adequate immu
mty An mmmediate reaction even 1f vesiculated and sur
rounded by an areola indicates adequate resistance to viru
lent smallpox only when the vaccine 15 hnown to have been
potent Interpretation of the reaction must be based on recog
nition that the early forms of reaction are not an index of ac
tivity of the virus used Any reaction regardless of its forms
which 1s regressing by the fourth day merely indicates sens:
tvity 1t connotes immumity only 1f that lot of vacene 1s
producing a sigmificant number of vaccinoid or vaccima re
actions m other persons at the same time

Ineffectiveness of Aureomycin 1o Preventing Pnimary Vac
uma Reaction The effectiveness of aureomyemn m controlling
mfections caused by certain rickettsias and large viruses sug
gested that this agent might be active agamst the vaccma
virus Should this be the case the clinical management of
eczema vaccmatum and of secondary vaccnation would be
mproved To test the effectiveness of aureom;ycm agamnst the
vaccinia virus Robert H High and Charles B Remer”

d29 1

(Temple Umv ) P white
foundlings Sixtecn were treated concurrently with aureo
myam and 13 served as controls All were vaccinated by the
multiple pressure technic on the same day with the same
preparation of vaccma virus

Evolution of the primary vaccima reaction was not af
fected by the concurrent adnumistration of aureomycn m
doses of approaimately 50 mg,hg body weight a day for
five days There was no significant difference 1n the average
size of the vaccimia lestons on the third day after moculation
Slightlv smaller reactions m the treated group on the seventh
day were probably msignificant but may reflect a lesser de
gree of secondary mfection with pyogemc bacteria than m
the untreated group

Smallpox Vaccnation with Prolonged Vacema John A
Bigler and Eugene L Slothowshr® (Childrens Memorial
Hosp Chicago) report a case n which m addition to a severe
primary saccmation take vaccinia continued to appear over
four months until death occurred

Gurl 53/ one week after smallpox saccmation had rubeola com
plicated by bronchorneumoma During this period a primary tike

{6) Pdt 38606 1851
) Ped t 724013 ¥
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occurred Fever continued the vaccimation site enlarged and there
were pain swelling and tenderness of the left arm She was hospital
1zed five weeks aftcr vaccination

Over the deltoid regron there was a necrotic arca about 7 X 7 cm
Its border was raised and there was a graysh terraced arrangement
In the center was 1 large blackish necrotic dry crust On the edges
of the vlcer and surrounding it were & 10 vesiculopustular umbih
cated lestons with a dry gray central crust The shoulder arm

Fg 1—Pt tshotlybfoed th Ntef Iy wlicr m bed wbh
cated, cr sted I _nblw ~ remth of ght y (Coutsy fBglr J A
and Stotkowsh E L Pd t s7 433 Ja  y 1951)
and hand were swollen about half again normal size Temperature
was elevated up to 104 F daily duning the entire illness There were
steady loss of weight and increasing toxiaity

A paronychia developed on the right muddle finger on the 16th
hospital day and was opened 2 week later Eleven days later new
vesiculopustular  umbilicated erusted lesions began to appear on
the, left shoulder and the back Eight days later similar lesions ap
peared on the face and right ndex finger Three months after ad
mission a new leston appeared on the night wrist All these jesions
became necrotic and were active and present at death Many forms
of local and general therapv were used in various combiations but
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the lesions steadily progressed and the patients condition deters
orated (Fig 11)

After death sections taken through the border of the necrotic
Iesion on the left shoulder and right wrist revealed a vamety of
pathelogic changes The greatest changes were found 1n cells of the

Ipighian layer These were swollen the cytoplasm had lost ats
normal character and stained fantly Many of the nucler had lost
their form appeared shriveled and had assumed pe ular shapes
Where the cytoplasm appeared to have undergone liquefaction the
racuoles were separated by strands of tissue which probably repre
sented the cell membranes Large multilocular vesicles had formed
where cell membrane was destroyed

At the time of autopsy three possibhitics were considered
as the cause of death (1) The vaccination site acted as a por
tal of entry for some infectious agent the part played by
vaccnation bemng purely madental and circumstantial (2)
The vaccnation site was contanunated by some infectious
agent and there was a supertmposed change in tissue per
meabifity the Duran Reynals phenomenon (3) The necrotic
lesions and death were directly attributable to vaccmation
the patient having reacted atypically to mtroduction of the
tacenma virus for some unhnown reason The first possitnl
ity was ruled out fairly well by the fact that all aerobic and
anaerobic cultures grew bacteria and jeasts which were con
sidered contanmnants The second possibility could not be
ruled out The third possibility was borne out by microscopic
exanunation Sections of shan immediately adjacent to the
necrotic areas revealed changes identical to those of the
vesiculopustular stage of a primary vaccination take

As a rule the course of a3 vaccmation 1s quite uniform The
lesion passes through the typscal stages reaching its full
development on the 9th or 10th day followed by drying
crusting and scarring Immunologically there 1s a defimite
time rel hip between mtrod, of the vaccima virus
and appearance of specific antibodtes 1 the blood These usu
ally reach a maxmmum at the end of the third week Presence
of histologreally active vaccimal lestons about four months
after vaccination could only be explamed by the childs m
ability to develop mmmumity to the vaccinia virus Because of
this lack of mmmunity degenerative action of the vacemia
virus continued unopposed

[The authors chose a mild title for the description of a frightful result
of vaceinat on —Ed | -




RABIES

Effective Control of Qutbreak of Rabies i1 Memphis and
Shelby County, Tenn Ernest S Tierhel (U S Pub Health
Service), Lloyd M Graves H G Tuggle and Samuel L Wad
ley® (County Health Dept Memplus) state that the mcidence
of rabies had been at a substantial endemic level m the dog
population of Memphis and Shelby County for years In
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1944~47 the number of cases reported annually was 42 113
distributed throughout each month of the year However i
the early spring of 1948 the mcidence began to reach epidennc
proportions By the end of March cases were being reported at
the rate of more than one/day

An oftcally sponsored voluntary program was under-
tahen with canine vaccmation as the princpal feature Spot
maps were prepared to determine the geograptuc distribution
of cases and plans drawn up for a three day program Thirty
six emergency dog inoculation clinies were set up m the aity
and 35 m the county Clnic locations were based on geo
graphic distribution of cases and population concentrations
J P b He lth 40 1084 1088 5 ptembe 1950
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Fire stations schools gasoline service stations country stores
and park pavilions were utiized Clinics were open six hours
each day Veterinarians supplied and administered the vaccine
during the one week emergency program at a charge of $1 00/
dog Public mformation and education were channeled
through every available medium

The publics respanse and the smoothness and celenty
with which the program was executed were mpressive The
campaign closed with 13 000 dogs vaccinated 1n the aty and
10000 1n the county With the 10000 vaccmations done rou
tmely by practitioners 1n the three months before the cam
paign about 80 per cent of the dog population was immunized

Results of the program were gratifying The number of
positive ca es decreased until the last case of ammal rabies
and the last antirabic vaccine treatment of a human beng
were reported i July (Fig 12) Both cty and county re
mained free from rabies for 7}, months These resuits stand
as dramatic testmony to the mportance of a well orgamzed
vaceimation campaign

HODGAIN S DISEASE

Effect of Aureomycin on Hodglkin s Disease Ralph Gold
man® (Los Angeles) admmistered standard doses of aureo
myemn to five patients 1n varying stages of Hodghin s disease
all with fever to determn¢ whether an aureomycin suscep
tible orgamsm might be an etiologic factor 1n Hodghun s dis
<ase No beneficial effect was apparent Of four patients sub
sequently given mtrogen mustard three responded with
prompt complete but temporary remission ndicating that
organisms susceptible to aureomycin play no part m the
etiology of Hodghin s disease

COLLAGEN DISEASES

Rheumatic Fever Treated with Cortisome and ACTH
Joha D Kerth and Catherme A Neill! (Univ of Toronto)
treated 11 boys and 12 girls aged 3 14 with cortisone twice

(5) Am J M S 21195158 F brury 1951
() € ad M A 1 64193158 M b 1380
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daily (100 200 mg /24 hours) or with ACTH (40 80 mg./2¢
hours) cvery 4 hours Treatment usually lasted four to six
weeks with retreatment for two to three weeks on evidence
ot relapse Most patients presented primary attachs of rheu
matic fever but four had had previous attachs and two had a
history suggesting possible previous attachs

Tever was present m 12 at onset of treatment Temperature
returned to normal m an average of 18 days m cortisone
treated patients and 1n 24 hours m most of those treated with
ACTH Of five patients with arthntis three lost all signs of
pan and swelling within 24 hours of start of therapy and two
others within 48 hours Sut nodules disappeared m
19 22 days from the beginning of therapy Of four patients
with acute heart failure two responded with dramatic 1m
provement aiter a few days on ACTH Of four with chromc
heart failure three recenved digoxin and hormone therapy
improvement was slow and sumlar to that usually seen n this
condition with the customary therapy but m the fourth
hormone was discontinued because of increased failure In
some patients the heart became smaller and n others larger
during hormone therapy In most sedimentation rate fell to
normal m one to three weehs but when the hormone was
stopped subsequently or the dose reduced it sometiumes rose
agan and therapy was recommenced Hemoglobin value rose
sigmficantly m most patients

licylates, H and P lun 1o Treatment of

Rheumatic Fever are discussed by Benedict I' Massell
(House of the Good Samaritan Boston) With the newer hor
mone preparations still m the experimental stage salicylates
remain the drug of choice for rheumatic fever patients not n
hospitals equipped for mnvestigative studies Nevertheless pre-
Tuminary observations indicate that ACTH and cortisone hold
considerable promise of being the long sought for remedy m
rheumatic fever Pemicillin does not appear to have a bene
ficial effect on the rheumatic process 1tself but 1s useful at the
time of wtercurrent hemolytic streptococcus infections

For many years 1t was believed that salicylates made rheu
matic fever patients more comfortable but did not actually
shorten the 1llness or reduce or prevent heart damage How
r n 1943 Coburn reported that if massive doses of the
34 14191434 S pt mbe 1950
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drug were given soon after onset of the disease duration of
the rheumatic process could be shortened considerably and
heart damage prevented Unfortunately most investigators
have not been able to equal these good resuits They have
not found massive doses more beneficial than the dosage nec
essary for symptomatic rehief Even with blood levels above
35 mg./100 cc duration of the rheumatic process has not
been shortened or incidence or degree of heart damage re
duced Although the sed 1on rate has been
brought to within normal himits by hugh blood conrentrations
when the drug was discontinued the rate soon returned to the
same level that 1t would have been without salicylates Fur
thermore 1t appears that the effect of salicylates on the seds
mentation rate 1s nonspecific and that it may be the result
of toxic action on the hiver Until the question ts defimtely
answered 1t scems advisable to give salicylates 1 sufficient
dosage only for symptomatic relief Since by relieving jont
pamns and abolishing fever salicylates may mash two wunpor
tant manifestations of rheumatic fever and thus produce a
false sense of security they should not be given to patients
who do not require symptomatic relief or who do not have
penicarditis For oral administration either sodmum salicylate
or aspirin may be used Aspirin s less hikely to cause gastric
rntation

Occasionally persons are hypersensitive to aspin Even
small doses may be followed by swelling of nasal mucosa
puffiness of the eyes and even asthma Epgastric distress
nauséa and vomiting usually due to direct gastric irritation
can be prevented by giving sodium bicarbonate 1 equal
dosage However 1n patients with severe heart damage there
1s danger that sodium will cause fluid retention Use of enteric
coated preparations 1s preferable when gastric srrtation 1s a
problem m such patients Even with only moderate do age of
salicylates some patients will complamn of ringing in the ears
Salicylates have been shown to cause reduction of plasma pro
thrombin However there 15 generally no need for concern
when salicylates are adminstered m smalf or moderate doses
because actual bleedmg as the result of therapy 1s rare Hyper
ventilation ts an important sign of serious salicylate mtox:
cation and an indication for immediately stopping therapy

From available stndies cortisone and ACTH appear to be
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potent anticheumatic agents capable of producing effects
never before observed with sahicylates In Massells expe
rience with 16 patients with acute rheumatic fever response
to ACTH therapy was satisfactory mn all but 2 but <peed aud
extent of the response varied Sice various dosage schedules
were used 1t was not possible to determme whether chmeal
variations were due to difference m patients ability to re
spond or to differences in duration of treatment and varta
tions 1 mdividual and total daily dosage Fever and objec
tive arthnitis usually subsided m one to three days Subcu
taneous nodules became detectably smaller n 7 10 days New
nodules did not develop during therapy In some patients
sedimentation rates were formal m 6-10 days n others not
until after 5 12 weeks of therapy Physical signs of well es
tablished and long standing valvular involvement were not
affected by ACTH but m three early cases mutral <ystohc
mutral mid diastohic and aortic drastolic murmurs regressed
and ultumately disappeared 1n 3 10 weehs Regresston of car
dtac murmurs 1s not 1 atself unusual but the findings 1 the
ACTH treated patients were mipressne because of the rela
tive rapudity with which the murmurs disappeared and be
cause 1 two patients the auscultatory signs mncluded a dis
tnct aortic diastohie murmur wiich has been observed to dis
appear mfrequently Fnal judgment as to whether ACTH and
cortisone can shorten an attack of rheumatic fever must be
postponed Nevertheless from the response of these 16 pa

trents the conclusion that in most instances ACTH sup

pressed the rheumatic process more promptly and completely
than previous therapeutic agents seems unavoidable ACTH
tends to cause flnd retention and thus to increase previously
exssting congestive failure or to precipitate the condition 1n
patients with sexere rheumatic carditis Massell controlled this
complication with a low salt diet and diuretics The only other
serious reaction which could be defimtely attributed to ACTH
was severe mental depression m a woman 21 after treat

ment for one month Improvement followed omission
of ACTH

Expenience indicates that streptococcic infections in pa

ssents 1 the active or convalescent stage of rheumatic fever
are followed on the average by recrudescences of rheumatic
fever mn about 50 per cent Before discovery of penctilin there
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was not much that could be done to prevent this occurrence
Of 34 authentic chmeal streptococcic respiratory nfections
m ambulatory patients 10 were not treated with pemcillin
and 5 of them were followed by defimite recurrences of rheu
matic fever The other 24 fections were treated with pent
cillin 1z 24-48 hours of onset and not a single one was followed
by rheumatic fever For adequate therapy pemcillin can be
given orally 1n doses of 200000 umts five times daily Intra
muscular injection of procaine pemalln 300 000 umits daily
may be substituted for oral therapy on one or more days

[Encouraging comments on the value of ACTH und cortisone by an
experienced observer Some of our patients have not shown much benefit.
There 15 some evidence that comparatn ely large doses may be needed for
a pronounced effect.—Ed ]

Antistreptolysin Titer as Aid 1z Dragnosis of Rheumatic
Fever Antistreptolysm O 1s an antibody produced in the se
Tum In response to strep mfection It the

O or oxygen labile hemolysin of beta hemalytic strepto
cocer Over three years B B Breese and Hope Gray® (Umiv
of Rochester) had wide eaperience with this test as a diag
nostic aid i rt fever and r d 1t for routine
use in any state rheumatic fever program

Of 56 patrents with active rheumatic fever 95 per cent
had antistreptolysmn O titers of 250 or over whereas 60 per
cent of 39 streptococcic patients 42 per cent of 45 mactive
rheumatics and 24 per cent of 160 nenrheumatics had such
tugh titers A repeated low titer 1s fairly good evidence that
a patient does not have active primary rheumatic fever On
the other hand a high titer does not mean rheumatic fever 1s
present but merely that the patient has had a beta hemolytic
streptococeic infection sometime m the past

EEf] morse elaborate study of this type 1s descr bed wn the next article

Study of A A

‘O A and A
Tx!exs n Pahen!s with Rheumanc “Fever Acute Hemolytic
Arthntis and Nonrheu-
matoid Forms of Anhnhs Robert W Quinn and Sung J
ano' (Yale Univ) noted a rise m titer of streptococcus ag
antihyall O and ant1
streptohmase durng hemolytic strep!ococclc miections The
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sigmficantly higher mean titers for these antibodwes m pa
tients convalescing from streptococeic mnfections over those
for normal subjects 1llustrates that these tests are sensitive m
dicators of recent beta hemolytic streptococeic mfection The
antistreptolysin - O and antistreptohinase tests have long
been used m this regard and the present results suggest that
the anubyaluromidase test 15 an equally good ndicator and
has a high degrec of speafiaaty
The antienzyme titers (antihyaluromdase antistreptolysin
O and antistreptokinase) of patients who acquired rheu
matic rever after hemolytic streptacoccie mfection were sig
mificantly lugher than those of patients with uncompheated
hemolytic streptocoecic nfections Fusthermore antibody tt
ters remained high longer and returned to lower levels more
slowly n patients with rheumatic fever than i those who
recovered without complications
Although the number of patients was small and there was
sonie overlapping of the frequency distribution graphs of the
four antibodics a general pattern was found for patients
with active rh 1c fever 1t d and nonrh d
rthritis (see the table) In active rheumatic fever titers of

Awrrooy PATrERNs (Tirers)
BREUM RHEU; Nox mEoM
Tsty Fever Aczive A ymrpas Awnamios
Streptococeic
antienzyme tests
1 Antihyaluromdase
2 Anustreptolysms O high fow lTow
3 Antistreptokinase
Streptococcic
agglutination test wath tigh high low
autoclaved bacteria

all four antibodies were high 1n rheumatoid arthntis only the
agglutination titer was high and 1 nonrheumatod arthutis
no antibody titer was consistently elevated These vamations
1n antibody patterns suggest fundamental differences among
these three d The agg] test with Javed
streptococer cannot be relied on alone as a differential diagnos
tic test for rheumatic fever and rheumatod arthritrs How
ever on the basis of differences in antibody patterns the ag
glutination test used 1 combipation with any or all of the
antienzyme tests can be reco ded of
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rheumatic fever rheumatoid arthritis and nonrheumatoid ar
thritis

Artentis of Stmated Muscle 1n Rheumatoid Arthntis
L Soholoff S L. Wilens and J J Bumm® (New York Unn )
found artentis m 5 specimens of striated muscle from 57 pa
tients with rheumatod arthritts Since the tissue was obtaned
from muscles not situated near joints mvolved by the arthritic
process the vascular lesion cannot be related directly to or
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considered an extension of these inflammatory changes Fur
thermore yascular lesions were not observed m 111 specimens
of striated muscle from patients with conditions other than
theumatoid arthntis The artertic lesson must therefore be
considered charactenstic of rheumatoid arthnitis even though
its aidence 15 low 88 per cent

Vascular lesians nf striated mmscle do nat annear to have
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been described previously in rheumatosd arthritis The lesion
1S OF mterest because 1t adds one more pont of similarity to
the several that have been recognized between rheumatoid
arthritis and rheumatic fever The subcutaneous nodules in
both may be strikingly sumilar histologically Oceurrence of
arteritis in a small percentage of cases of rheumatic fever
though not usually m striated muscle 1s well recogmzed The
arteritis of rheumatoid arthritis may have much the same
basis as that of the rheumatic state It 15 of iterest also that
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Exudat 15 und g g gan te
Tmt

t Hemat slnes

artenitic lesions have been recognized 11 a number of condi
tions 1 which allergic phenomena are prominent and m those
m which destruction of collagen 1s a conspicuous feature of
the lesions These wclude pertartertis nodosa rheumatic
fever serum sichness and Jupus erythematosus Rheumatoid
arthritis has sometimes been included in these groups of
diseases

There were no distinctine features that sharply differen
tiated this form of artentis from other recognized vareties
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but there was an obvious umformity and consistency n the
major features (Figs 1316) The adventitia regularly
showed the most pronounced change and 1n some nstances
was the only coat appreciably 1mvolved However the mflam
matory changes often spread through all three layers the
leston may thercfore be termed panarteriis Composition of
the cellular exudate was varied but the usual types of cells
found 1n granulomatous lesions were encountered Polv
morp} I neutrophils pred m some lesions
whereas 1 others presumably older mononuclear forms were
more conspicuous The process was limited to very small
arteries  Speaificsty of the artenis m striated muscle m
rtheumatoid arthnitis depends chiefly on location of the lesion
size of the artery mvolved and association with jowmt or sub
cutaneous lesions rather than on any distinctive quality of the
mflammatory process itself Chnical and pathologic data in
the cases studred were sufficiently dnverse to ndicate that the
vascular lesion 1s not readily associated with any particular
feature of rheumatoid arthritis

Penarterstis Occurnng duning Propylthiouracil Therapy
Although permartentis nodosa due to thiourea has been re
ported Robert V. McCormuich® (New York City) reports a
case which 1s the first to show that propjIthiouracil may cause
fatal generalized perarteritis

‘Woman had been hypersensitive and irritable for four months
after emotional trauma She had a palpable thyroid and a basal
metabolic rate of - 53 per cent Blood pressure was 210/100 and
pulse rate 100 the heart was enlarged with a blowmng systolic mur
mur at the apex She was gnven propylthiouracil 50 mg four hmes
datly for 10 days She then reduced the dose herself to half this
amount because of gastric irrtation and in five days stopped taking
the drug

At the next exammation fibrillation at a rate of 180 was noted
and she was hospitalized A few rales of congestne failure were
heard at both lung bases There was no evidence of perspheral edema
and reflexes were normal Because her age and condition made her
3 poor operative rish she was again given propylthiouracil 50 mg
four times daily Temperature was normal before admimstration
but 1 the following 24 hours 1t rose to 1034 F and diarrhea devel
oped About 36 hours after admimistration she became incontinent
and unable to care for herself She had difficulty forming words
became 1rrational showed left facial paresis with weakness and had
a Babinsks reflex on the left side Spinal tap done because a cerebral

6) J A M A 1441653145 D 23 1550
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vascular acerdent was suspected revealed no ab 1 At this
time the whute blood cell count was 7 150 with 90 pes cent neu
trophils On the fifth day of this episode it was noted that all the
symptoms had become apparent 1n 24 hours after propylthiouracil
admumstration  use of the drug was therefore stopped. Wathin 24
hours temperature was normal diarshea stopped the Babinshi re
flex disappeared and she became rational
The patient was folloned 1n the clinic for two months dunng
which time she was asymptomauc She was then nadvertently given
propylthiouracil 50 mg four times daly She had tahea a total of
1150 mg when she became unconscions and was brought to the
hospital two hours later There was evidence of a left cerebral vas
cular accident leit facial weakness and a left Babinshi reflen but
spinal tap revealed no abrormalities Supportive therapy was gnen
but her conditson remaimed unchanged and she dsed six days after
admission Autopsy revealed diffuse periarteritis
of

Role of Sulfe des and P Iin 1n Path
Systemic Lupus Erythematosus The statement that systenuc
lupus erythematosus 1s on the increase is supported by 2
welter of reports from the Unmted States Continental Europe
and the Umted Kingdom Although its cause is uncertain
fragments of the puzzle are being pieced tagether and the con
cept of a suitable soil (endocrine age sex) and essential sen
sitizers (bactersal drug and protein antigens) with trigger
factors (actmic rays) s accepted by most worhers

Stephen Gold” (St Georges Hosp London) reports eight
cases because they were all seen 1n the same six months which
supports the view that the condition 1s no longer rare and
each patient had received pemcillin or one or more courses
of sulfonamides before lupus erythematosus became systemic
Five had been treated with sulf des before d
Pemcillin was grven therapeutically to four patients 1n two
1t had a dramatic effect and seemed to precipitate their death
one almost died and one seemed unaffected Fne of the eight
patients died three were 1n a subacute phase when last seen

No definite conclustons could be drawn from these cases
the figures were i no way sigmficant although suggestive
This much was certamn the pararheumatic diseases are be
coming common and the rise mn mcidence has followed the
mtroduction of sulfonamides Sulfonamides are not the only
causative factor but they are one potent factor It 1s probably
unwise to admuuster sulfonanudes to a patient with chronte

(7) Lanet 1268272 Fb 3 1951
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discord lupus erythematosus and extremely dangerous to give
them m an acute case The fact that one short course so long
as sulfonanudes have never been given before may cause no
1ll effect may be the reason for the early reports of the bene
ficial effects of sul des n lupus erytt

Much the same can be said of penicillin but with less con
viction It will be interestin,, to see 1f repeated injections of
penicillin nto rabbits can produce polyartenitis nodosa le
sions The more that 1s seen of these patients the more mpres
sive 1s the fact that they may be intolerant of many drugs and
they seem to do better on no drug than on any availahle ones
Use 1n a hypersensitivaty disease of drugs known to be sen
sitizers should be abandoned

[We certamly seem to be seemng more cases of fupus erythematosus
now than 10 or 15 years ago This may be partly attributable to ncreased
intere t, more frequent diagnost 1n the abs nce of hin lesions and ntro
duction of the LE cell test ( ee next article) —Ed ]

So called Lupus Eryt! Inch
of Bone Marrow and Blood Morphologic ard Serologic
Studies  As oniginally described the LE cell seen 1 mar
row smears of patients with acute dissermnated lupus erythe
matosus was almost always a mature polymorphonuclear
neutroptul which appeared to have phagocytized a homoge
neous purple staming mass of chromatin (Fig 17) Law
rence Berman Arnold R Axelrod Herbert L Goodman
and Robert I McClaughry8 (Wasne Univ) observed the
common occurrence of the inclusion phenomenon 1 band
form as well as i polymorphonuclear neutrophils and 1ts
occastonal presence 1 eosinophils monocytes and lympho
cytes (Figs 18 and 19) The inclusions vary greatly m size
shape density and staming property The phenomena are
wn part dependent on the technics used 1n preparing the mar
Tow matersaj The authors use smears obtamned from the first
drop of aspirated marrow n addition to smears from suspen
sions of the buffy layer of centrifuged heparimzed material
The LE cell has not been observed n direct smears 1m
prints or sections of aspirated marrow but only n centrifuged
heparimized citrated or oxalated specimens Further study of
the effect of anticoagulants 1s indicated

When there are few LE cells examunation of smears
may become tedious and time consuming To obtamn matersal
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suitable for rapid diagnostic scanning the authors tried var
ous types of fination and stamng Fraation of wet smears
mn absolute methyl alcohol causes shrinkage of the ingested
masses so that they are easily discovered under the low power
objective If the Papanicolaou stam 1s used the smears con
tam predommantly greemsh gray images of the varions cells
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The appearance of L E cells 1s stribing because of therr pecul
rar  bulls eye structure This type of preparation can be
rec ded for rapid g For quantitative studies
air dried Wright stained material 1s preferable because with
wet fixation some of the cells may be washed off
As yet there are msufficient data for determmng the fre

quency of the L E phenomena i patients with various types
of lupus erythematosus or in persons without the disease

From evidence available however it appears that the phe




COLLAGEN DISEASES 1

nomena are hihely to be present sn smears of centrifuged
heparimzed oitrated or oxalated marrow from patients with
acute & fupus eryth but are not hhely o
be found 1n marrow {rom patients with other diseases includ
mg related condittons falling within the collagen disease
group or even with subacute or chrome lupus erythematosus
When the cells are found in the marrow of the nonlupus
group the number 1s refutnvely law The findmg of arare LE
cell m marrow smears therefore does not estabhsh a diagnosis
of acute Iupus erythematosus but for the present a ratio
of about 10 or more cells/500 nentrophils has practical diag
nastic unportance

An umportant ebservation of the formation of the LE
phenimena 1 vitro was made by Haserick ard Bortz The
simple procedure of placing cells from the buffy layer of
heparintzed marrow from normal persons i contact with celt
free plasma from patients with acute disseminated lupus
erythematosus (L E plasma) produces all the LE phenom
ena n smears made from preparations of the concentrate of
the mixture The m vitro fest constitutes a ssmple and con
vement adyunct to laboratory diagnosis of the disease The
authors have not found st necessary to mcubate the plasma
Marsow muxtures as the typical changes are seen after cen
trifugation for five minutes at room temperature Discovery
ef an LE plasma factor capable of provakiag the LE phe
nomena w mareaw materal not previously exhibiting thens
opens many portals for research on the pathogenests of lupus
eryth d 1 importance 1s develop
sment of the m vstro test as a diagnastic procedure Although
no adequate control studies have been reported the authors
hnow of approximately SO m vitra tests with plasma from
Patients with diseases of the so ealled collagen disease group
leulopensa af unspecified cause aad curhosis of the tner or
hyperglobulinerua all of wiich gasve pegatne results It
seems safe to assume that the test ts valuable and practically
spesfie Present data ndicate that masrow from patients
with a rariety of diseases 1s capuble of reacting to contact
with LY plasma although m different degrees A swgle
«onclusive m vitre reaction does not entirely sule out activity
of the plasma as the poor reactton may be due to the refa
trvely poor reactibility of the test cells
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ACTH and Cortisone 1 Diffuse Collagen Disease and
Chronic Dermatoses Differential Therapeutic Effects Ed
ward N Irons John P Ayer R Gordon Brown and S How
ard Armstrong Jr® (Umv of Ilhinots) treated erght patients
with dissemmated lupus erythematosus and erght with mis
cellaneous diffuse collagen disease six of whom had chromc
dermatoses Inttral dosage of ACTH was 100 mg daly 1
four to six divided doses for two or three days and of corti
sone 200 mg /day m single doses In these cases m contrast
with the mitial 24 hour response to ACTH 7 days of cor
tisone therapy passed before temperature subsided In lupus
pattents  sertous complications when ACTH therapy was
prolonged led to a plan of treatment m which cortisone was
used to hold remissions obtained by mitial ACTH admunistra
tion For mtating remissions ACTH the preferred drug
should be admimistered 10 days to 2 weeks for optimal benefit
Prolonged therapy with large doses of ACTH or cortisone
should not be used in polyarterstis because of the occlusne
tendency during healing

Eosmophil counts in these patients showed so many ex
ceptions to the eapected drop that eosinophil response could
not be used as evidence of chnical improvement due to ACTH
For definitive evidence of adrenal response 1 imtiating ACTH
therapy eosmnophil response alone 1s not reliable In diffuse
collagen disease such as lupus characterized by leuhopema
a shift was observed to moderate leukocytosis duning ACT.
cortisone therapy A return to leukopena constituted an early
sign of exacerbation on decreased amounts of drug Albu
munuria hematunia and cyhndruria dminished or cleared n
all patients studied Abnormal plasma protemn levels showed
various degrees of reversion to normal Erythrocyte sedi
mentation rate which was elevated m all patients studied
fell mn all but reached normal hmts m only two

p Tuded d to pr d water
retention mamfested by rapid weizht gan and edema 1n nine
patients despite rigorous adherence to the low sodim diet
In most mstances mercurial duretics were successful m con
troling excessive edema Sodmm and potassium outputs or
at least chloride output should be cheched before during and
after dwresis 1n each patient When symptoms of potassium
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msufficiency are noted mercurials should be abandoned and
reduction or discontinuance of ACTH or cortisone considered
seriously Such symptoms include muscle weakness cardio
vascular collapse with associated ECG changes and sometimes
strihing abdonunal distention cramps and pamn which sug
gest a surgical abdominal emergency Lack of localizing
signs of peritoneal irritation and a lowered serum potassium
value (1825 mEq/L ) should aid differentiation In pre
venting this syndrome many days of urinary loss of potas
sium precede development of clinical symptoms and drop of
serum potassium to abnormal levels Oral ntake of up to
6 Gm potassum chloride of potassiuat hxcarbonatc a day has
sufficed to avert plications  Once d
defiiency 1s difficult to treat for potassium salts taken orally
are not well tolerated and mtravenous solutions m excess of
3 per cent concentration cause pamful venous spasm

Other complications included tendency to comstant cold
perspiration m patients on prolonged cortisone therapy and
one or more of the features characteristic of Cushing s syn
drome The latter changes developed n 10 of 13 patients All
patients recerving these dru,s had a moderate to pronounced
mcrease 1n well bemg Of more sertous import were episodes
of severe depression hypomania or frank schizoid psychoses
i five patients recerving ACTH The drug was discontinued
and subsequent cortisone therapy carried out successfully
without recurrence of the psychoses The type of psychotic
manifestation appears related to the underlying psychologic
structure of the patient under treatment

Effect of Cortisone 1 Glomerulonephnitis and Nephrop
athy of D Lupus Eryth: The dramatic
tesponse of certam hypersensitivity diseases to ACTH and
cartisone suggested that they mught favorably affect the
course of glomerulonephritis and the nephropathy of disserm
nated lupus erythematosus B I Heller W E Jacobson and

1 (Umv of M ) therefore gave cor

nsone to four patients in the various phases of glomerulone
phutis and two with the nephropathy of dissemunated lupus
erythematosus Although transient changes n renal function
occurred during cortisone therapy hematuna and alburmnuria
did not abate and 1n some cases actually mcreased Thus cor
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tisone had no beneficial eftect on the basic pathologic process
m the glomerular capillaries

Temporal Arteritis Two Cases Treated with Aureomycmn
The syndrome of temporal arteritts occurs 1 elderly patieats
and 1s characterized by an inflammatory reactton m the tem
poral arteries with headache and signs of constitutional dis
turbance mcluding fever sweats anorexia and weight loss
The temporal arteries are thichened and tortuous and the
overlying skin 1s often reddened In some cases the disease
spreads to the retmal vessels and disturbs vision White cell
count may be normal or show leuhocytosis and erythrocyte
sedimentation rate 15 almost constantly increased Ettology
remains obscure but mn view of the inflammatory changes m
the walls of the affected vessels and the fever infection seems
the most likely cause No report on response of temporal
arteritis to any of the hnown chemotherapeutic or antibiotic
agents has appeared

M Rice Oaley and A M Coohe (Radchffe Infirm
Oxford) treated two patients with aureomycin m the usual
doses In one case biopsy confirmed the diagnosis of temporal
artenitis and mn the other although biopsy was not done the
clmical manifestations were conclusive One pattent mmproved
steadily on aureomyein (05 Gm every sin hours) with re
marhable change in appearance and after two weeks was afeb
rile and symptom free In the second patient the drug was
poorlv tolerated and its effect less conclustve yet a defimite
mnfluence was apparent 1 fall of temperature and return to
normal of the temporal arteries soon after start of aureomycin
therapy and relapse 48 hours after stoppage Although results
of treatment in two cases are not conclusive the response was
encouraging enough to warrant trial of aureomycin by other
workers

[There 1s surely no harm m trymng aureomycn m this pamful and
sometimes serious affliction but we need more evidence before concluding
that 1t 15 effectie —!

Generahized Scleredema Report with Autopsy Findings
Since 1900 when this syndrome was described 103 cases
have been reported Its sy nature was
Vallee That the shin 1s not the only system affected was
noted by several authors whose patients had hydrarthroses
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Inving Lemward® (New York City) presents confirmators
autopsy evidence of the systemic nature of the disease

Woman 58 was hosputal zed m 1942 with a history of progres
sune stiffening of the skun for 10 month  Cold aggravated the dis
ease and stiffness was accompamied by pam on motion General
health had been good and there had been no preceding acute mtec
tion and no history of allergy Examunation revealed stitfened shin
over the face neck shoulders and arms down to the elbow and back
and over the abdomen down to the umbilicus The shin of the breasts
was soft but the medullary tis ue leathery Biopsy revealed sk
compatible with that secn m scleredema The only significant labora
tory finding was mild anemia

She grew <lowly but progressnvely wor e and i 1946 began to
have exertional dyspnea In February 1947 she was agam hos
pitalized the chuef complaint beng difficulty i breathing pawm
the back cough and fever for three weeks Moust rales were audible
throughout both Tungs posteriorly more pronounced at the bases
A systohc murmur was heard over the entire precordium rhythm
was regular pulse rate was 104 and heart sounds were muffled
Palpation of the abdomen was difficult due to thickening of the skin
and shight distention of the colon but 1t was thought that the lLiver
was 3 fingerbreadths below the costal margin The entire body ap-
peared to be sheathed m a plastic rubber replica of the shin The
skin was pale yellow and could not be creased 1n folds Pressure did
not produce piting She did not respond to digitalization Cardiac
falure was thought largely due to scvere anemia. She became
comatose and died nine days after admission

At autopsy diffuse distribution of edema and absence of any
other strihing t was. Gross ex
amination revealed effusions 1n the pleural pericardial and pert
toneal cavities Edema and a pecubar rubbery consistency of many
of the viscera sufficient to hold the tissues rigid after section were
noted Findings otherwise were not remarkable Microscopic exam
mation of the skin revealed swelling of the collagen with separation
of the bundles resulting 1n clear spaces These could easily be mus
taken for artefacts reproduced 1n cutting sections The absence of
any inflammatory reaction only served to further this impression
The microscopic picture m the viscera was the same as seen m
the slin The edema present was sufficient to interfere with the
normal function of the affected tissue

Distribution and progression of the sk lesions 1 this

case were characteristic The tissues of the neck were so
adherent to each other that they could scarcely be separated
at autopsy Only the hands and feet remained uminvolved The
skin changes were typical and the waxy feeling was unms
takable
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Scleredema must be differentrated from scleroderma and
dermatomyositis  which 1t closely resembles m the acute
phase In scleredema the hands and feet are never affected
There 1s no pigmentation or calcinosts m the shin and no
atrophy of muscle The skmn 1s not atrophied Raynauds syn
drome 15 usually absent Pathologically the epiderms 1s not
affected the process bemng m the decper portion of the shin
and subcutaneous tissue There 15 no inflammatory reaction
or endarteritis In scleroderma the superficial shin layers are
often mvolhved and a cellular reaction 1s usually present about
the blood vessels There 1s sclerosts of the underlying tissue
so that the uissue 1s thich and hard The hands are always
mvolved There 1s frequently bronze pigmentation of the shin
Caleinosis sometimes occurs  and atrophy of underlymng
muscle 1s common Dermatomyositis may offer some differ
ential problem It 1s usually progressive and prostrating
Erythematous skin lestons may be present and weakness
muscle pain atrophy and fever are usually prominent

In cases 1n the literature m which complamts were noted
many symptoms referable to visceral miolvement were
found Dysphagia was common Swelling of the tongue and
pharynx hydrothorax and perscardial effusion have been re
ported Apparently these were systemic lesions which ap
peared concurrently with shin lestons and disappeared with 1n
volution of the surface lesion

The pathologic changes m scleredema constst chiefly of
thickening and hyalmization of the collagen bundles with
production or deposition of a mucin like matersal between the
fibers Smce these changes occur throughout the body it
seems logical to include this disease among the discases of
the collagen system Ths classification 1s particularly appht
cable m view of the fact that the pathogenests of disease of
the collagen system 1s probably concerned mamly with the

mtercellular substance

[This entity 1s not well known and unfortunately the sumilanty 1
names may cause confusion with scleroderma The recogmtion of scler
edema as a systemic disease with the pos ibility of diffuse visceral
volvemert 15 important —Ed
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Geaeral Pathology of Virus Infections It 1s difficult to
see any common features in the pathology or immunology of
virus intections such as measles influenza and herpes simplex
Among these and other human virus nfections are diseases
of short or long mcubation some that confer lifelong 1m
mumity some that persist like trachoma or recur like herpes
simplex and some that show short lasting immumty such as
the respiratory infections F M Burnet* (Univ of Mel
bourne) attempts to find common factors within this mults
form behavior of human virus diseases

A wvirus 1s a parasitic mucro orgamsm smaller than most
bactersa which 15 capable of multiplication only with living
susceptible host cells Te multiply the virus particle must
pass through the cell surface mto the mterior For viruses
without marked tissue specificity and especially for those
introduced nto the body through a traumatized area 1t 1s
Teaspnable to assume that na specific mechansm for passage
through the cell surface 1s necessary In yellow fever the
trauma required 1s the mosquito bite

Hirst discovered a most eftective tool for study of the
mteraction of influenza virus and the cell surface—the hemag
glutination reaction He first showed that agglutination of
red cells 15 associated with adsorption of the virus onto the
cell surface There 15 adequate evidence that agglutination
1s siply due to the fact that by adsorption of a virus par
ticle to two adjacent cells a bridge between the two can be
formed Hirst next showed that if a muxture of virus and red
cells 15 Kept at 37 C with mternuttent shaking and the pro
portions of the virus free and bound to the cells respectively
are estunated at smitable periods a regular sequence of ad
sorption and elution 1s observed The virus 1s first rapidly
and almost completely removed from the fud  after an hour
or two 1t begins to reappear and eventually 1s present m vir
tually 1ts onginal amount Simultaneously the red cells have
ceased to be agglutinated If they are collected washed and
retested with fresh virus they are quite magglutinable The
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eluted virus 1s still fully capable of producing the same
sequence of effects on fresh cells In other words the virus
displays all the characteristics of enzymic action The se
quence can be described as 1dsorption of virus particles onto
receptors of the cell surfacc with subsequent destruction of
receptors and release of virus These experiments were done
with red cells which are not susceptible to infection by m
fluenza virus However all the essential phenomena shown
by the red cell surface can be duphcated by use of the cells
hmng the respiratory tract In the living ammal virus mtro
duced nto the lung via the trachea 1s absorbed but not re
leased The virus umts mstead enter the cells 1mtiating m
fection The receptor substance which 1s both the cell com
ponent responsible for adsorbing the virus and the substrate
of 1ts enzyme 1s believed to be a mucopolysaccharide prob
ably present m the form of a meshworh on the cell surface
and intimately related to ipid and protein components It has
been reported recently that another group of viruses respon
sible for encephalitis in anmals will agglutinate mammalan
red cells

A wirus particle enters a susceptible cell In a few hours
the cell has disintegrated and perhaps 50 or 100 fresh virus
particles have been set free What happens within the cell
between entry of the virus and hiberation of the new genera
tion 15 being studted Histochemical methods have shown that
m the early stages of infection with several viruses there 1s 3
great increase in the cy(op]asmlc concentration of ribonuclelc
actd This 1s generally mterpreted as indicating increased pro
temn synthetic activity in the cell Qther studies have shown
that if one type of influenza virus which cannot multiply
certain cells enters them first they are mcapable of sup
porting multiplication of another stram which would normally
flourish there There are a number of puzzling phenomena
which may be related to this interference latent mnfection be
ing one All these phenomena suggest that there 1s some delt
cate balance withun the cell which determmes whether an
entrant virus will flourish

As a working hypothesis applied speaifically to the m
fluenza virus it 1s suggested that the virus particle on enter
mg the susceptible cell breaks into a relatively large number
of subumits which are essentially self reproducing entities
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Each 1s small enough to make some necessary mtunate con
tact with a cellular enzyme system which can provide for
replication of the virus subunit the necessary flow of energy
and building stones As replication proceeds there 1s a dram
on the protemn synthetic mechanism of the cell shown first by
merease 1n nbonucleie acid and later as the whole structure
begns to break down bv gross morpholo,ic changes From
the pool of many thousand subumits present toward the end
ot the process thete 1s a reaggre aton mto the appropriate
bundles that make up the mfective virus particle

Studies of mounsepox mdicated that m any virus disease
with a long mcubation period the following sequence can be
expected a site of primary infection and muftiplication pas
sage of the virus to those organs best equipped to remove
foreign particles from lymph or blood multiphcation m
hymphoid tissue spleen or Inver with eventual hberation
much greater concentration mto the blood symptomatic n
fection of the shan general mucous membranes or other or
ans relatively rapid appearance of anubody with recovery
unless the mitial onslaught was too severe Fxpermments with
mfluenzy virus suggest a different situation Infection mn muce
was jmitiated by admunistering the virus intranasally and
virus multiplication was lited to the cells limng the respira
tory tract Only the respiratory epithelium was directly in
volved Infection by viruses of this type 1s mfection over the
surfuce of a sheet of susceptible cells Passage of virus nto
lymph channels undoubtedly occurs and probably small
amounts reach the blood 1 neither case 1s the virus conveyed
to susceptible cells This surface character of the nfection 1s
of great sigmificance i understanding the part played by m
mumty sn nfluenza

Little work has been done on the means by which symp
toms are produced m virus disease Intensity of symptoms 13
probably best considered as essentially a measure of cell dam
age the sympiom producing agents being soluble products
of cell breakdown The more sudden the hberation of such
products the more acute the symptams On the basis of this
view sudden onset of symptoms m nfiuenza could be asso
clated with the infection and damage of a large area af
bronchiolar epithebum There 15 nothng to suggest that it
35 2 mamifestation of blood stream mvasion by the virus
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There 1s one generalization regarding 1mmunity mn virus
disease which appears to be without exception Antibody 15
effective 1n preventing fection of a cell 3f 1t can mahe con
tact m adequate concentration with the virus particle before
1t enters the cell In yellow fever the conditions for fulfilling
this requirement are ideal The primary infection 1s asso
ciated with a vertable flooding of the blood and tissues with
virus providing an intense stimulus to antibody production
‘When an immune person 1s btten by an infected mosquito the
virus must be exposed to maximal antibody concentration 1n
the blood before 1t can reach the liver or any other suitable
mdus for 1ts multiphcation In influenza the virus spreads
from cell to cell in the flm of iquid bathing the surface of the
respiratory epithelium It 1s difficult to guess what s the ac
tual concentration of antibody m the normal film n terms of
that 1 the blood but 1t 1s almost certanly considerably lower

It 1s probably fair to summarize the opimion of most work
ers with virus disease as a belief that in any virus disease 11t
which effective mvasion of susceptible tissues occurs recod
ery and subsequent immunity are functions of production of
arculating antibody The eftectiveness of that antibody 15
determined by the considerations of access to the virus par
ticle before 1t can enter the susceptible cell

[Burnets writings are particularly stmulating He 1s not only an
outstanding mucrobiologist but 1s unusual by virtue of his willingness 10
speculate on the broad tmplications of scientific work —]

Relation of Nutritional Deficiency in Man to Antibody
Production Investigators workmng on the relationship of nu
tritional and specific vitanun deficiency to antibody response
and resistance to nfection m anmals have obtained conflict
ing results Cxperiments in which the agglutmnation and hemo
Iytic reactions were used to measure antibody levels ndrcated
that protem depleted rabbits and rats do not produce as much
antibody as nondepleted controls However studies of the
effects of prolonged protemn starvation on production of ag
glutinins 1 rats and of amboceptor and complement in guinea
pigs have shown that despite almost complete restriction of
growth 1n the ammals agglutmn and amboceptor titers were
as high as those obtamned with ammals on an adequate dret
Restriction of protemn mtahe for 28 weehs did not sigmifi
cantly lower the complement level Similarly rats on a pro
temn-deficient diet have been shown to be no less resistant to
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mfection with virulent Salmonella typlumurium than well
nourished controls Furthermore the protemn deficient rats at
tained antibody titers equnvalent to those of the well nourished
ammals 1n response to mfection

Henry H Baleh® (New York Umv ) studied the antibody
response 1 25 patients depleted nutritionally by disease and
n 19 controls The depleted patients were all severely 1ll with
long standing disease and progressive werght loss In con
trast with previous investigations quantitative methods were
used to measure the amount of antibody formed Diphtheria
antitoxin production after a single constant dose of highly
purihed toxoid grven intramuscularly to Schick negative per
sons was the method used for estimating antibody producing
capacity This system was chosen because the antigen 1s avail
able as a lighly purified and well characterized protemn the
antstoxin response m persons already Schick negative 1s agh
and fairly umform and arrculatin, diphtheria antitoxmn can
be measured accurately even in low concentrations by the
mtracutaneous test in the rabbit In most cases titers are suf
ficrently high so that antitoxmn content can be checked by
the quantitative precipitin reaction

Results showed that nutritionally depleted patients can
produce large quantities of antibody There was hitle differ
ence 1n rate of antibody symthesis between depleted and
healthy adults This study also confirmed previous observa
tions that antibody production 1 man 15 subject to wdividual
vanation It could not be related to age utial antibody level
or total serum protem albumimn or globulin levels No direct
relation was found between antibody producing capacity and
appearance of mfection

This study does not show whether hugh protemn diets 1n
fluence antibody production It does show however that
healthy patients on a high protein diet may not produce as
much antibody as dymg wasted patients on a mimmal diet
who are also n negative mtrogen balance It seems likely
therefore that high protein diets may be of minor importance
n mcreasing reststance to nfection through the mechanism
of acquired immurity

Experimental Hypersensitivity m the Rabnt The effect
of miubition of antibody formation by x radiation and nitro
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gen mustards on the histologic and serologic sequences and
on the behavior of serum complement after single lar, e mnjec
tions of foreign protemns was studsed by Lows Schwab Fred
erick C Moll Thomas Hall Henry Brean Marjone kark
Clinton Van Zandt Hawn and Charles A Janew 1y ¢ Responses
of rabbits to single large intrayenous mjections of purified
bovine serum protems were recently described by Hawn and
Janeway In most animals given bovine serum gamma globu
o transient mtracapillary glomerulonephritis deyeloped
with focal lestons of the Iiver heart and joints the acute phase
oceurring one to two weeks after injection In 1bout half the
rabbits grven crystallized bovine serum albumin an mtimal
and submtunal artenitss of the large pulmonary and systemic
artertes developed the acute lesions being seen two to three
wechs after mjection The antigen gammy globulm regularly
disappeared trom the circulation 1n 8 14 days after ijection
and homologous antibody appeared shortly thereafter In
contrast albummn disappeared from the circulation after 14 21
days and then only 1 some rabbits From this correlation of
times of disappearance of the antigens of emergence of their
antibodies and of development of le tons 1t was deduced that
the lesions are dependent on a reaction between antigen and
antibody Furthermore 1t was postulated that the difterence
m distribution of the lesions depended on a difference m lo
calization of the two proteins used as antigens It was further
assumed that if the localization of the antigen 15 the determm
mng factor in distribution of lesions the reaction producing
the lesions must mohve antigen fixed 1 or on tissue cells
and antibody elaborated locally or transported possibly by
cells from other sites of anttbody formation The corollary
to the conception that these lesions result from the reaction
of antibody and fixed antigen 1s that cireutatmg antigen 1s o
secondary importance to fixed antigen 1n the pathogenesis of
localiced tissue damage

The authors therefore attempted to find whether the lestons
observed 1n rabbits after a smgle large itravenous mjection
of foreign protemn are actually dependent on antibody forma
tion X radiation and myjectton of mitrogen mustards were
used to suppress antibody formation in the experimental ant
mals and their tissue responses after mjection of bovine
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sesum gamma globulin were compared with those of coatrol
anunals

Results showed that x radiation and nitrogen mustards
miubit antibody formation and that when they are used be
fore intravenous mjectrons of bovine serum gamma globulin
the tissue lestons ordinanly seen 7 10 days thereafter gener
ally fail to develop These facts support the thesis that these
lestons are directly related to antibody development and are
nat merely toaic reactions to foreign protemn It was alse dem
onstrated that there are close correlations 1n tume between de
pression of serum complement and disappearance of antigen
irom the airculation on the one hand and return of serum
complement to normal levels and appearance of homologous
antibody on the other and further that there 1s a correlation
between these events and development of tissue lesions The
sudden fall in complement titer does not occur when antibody
formation 1s mhubited

Localization of Antigen in Tissue Cells Fate of Injected
Forergn Protemns :n Mouse Earlier articles mn this series de
scribed the distribution of three bacteral polysacchanides
among the cells of the mouse after intravenous mjection In
this article Albert H Coons Elizabeth H Leduc and Melvin
H haplan (Harvard Univ) report the results of similar
studses with crystalline egg albumuin crystalline bovine al
bumin and human gamma globulin The studtes were carrted
out by taling advantage of the fact that the antibody mole
cule retamns its specificity after conjugation under gentle con
dittons with aromatic compounds through the azo and the
catbamido linkages This permuts the use of anttbody coupled
with fluorescen 150¢y anate as a specific stain or fluorochrome
which deposits an smmune precipitate over those areas of 2
tissue section contaming the homologous antigen The precipt
tate 15 brightly fluorescent under the fluorescence mucroscope
and ndicates presence of the antigen

Results confirmed those of the previous studies with regard
to the function of the reticuloendothelial system m taking up
antigenic matenial mn solution In addition they extended the
previous observations on distnibution of acid bacterial poly
saccharides to three proteins of differing molecular weight
After intravenous mnjection both types of foreign matersals

) JEp M4 93173188 Fbrury 1951
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were found in the vascular endothehum i connective tissue
cells and adsorbed on collagen fibers 1n lymphoid cells and in
the epithelium of the adrenal cortex kidney and liver Al
though their rates of disappearance differ greatly both re
main longest 1n the reticuloendothelrum and connective tissue

The most uneapected findmg was the presence of each
protemn m the nucler of the cell types previously mentioned
Nuclet of liver and kidney cells particularly contained antigen
i higher concentrations than cytoplasm and more often
antigen when none was detectable i cytoplasm By means of
photographic records under the fluorescence microscope of
sections stamed for antigen and direct observation under the
Iight miucroscope of the same field subsequently staned with
hematoxylin and eosm 1t was determined that the antigen was
not adsorbed to chromatin or nucleolt but was apparently 1
solution m the nuclear sap

The theory has been advanced that the presence of antigemc
matenal m an antibody producing cell modifies the synthests
of globulin m a way which can be transmutted to 1ts descend
ants to account for the continuing production of antibody
after the antigen has disappeared and for the difterence be
tween the first and subsequent doses of antigen The finding
of antigen m the nucleus indirectly supports this theory

In serum disease the involvement of the connective tissue
of the heart and vessels and of the glomeruli 1s evidently gov
erned less by selective localization than by focal persistence
the antigen must remam mn those locations in high enough
concentration and long enough for sufficient antibody produc
tion to take place This perhaps accounts for the massive
doses of antigen required to elicst serum disease

[The authors are to be congratulated on deelopment of a beautiful
experimental technic This method should be applicable to many types of
study not only m the fields of immunology and infectious disease but also

m phystology and pathology —Ed

Electron Micrographs of Newcastle Disease Virus Propa
gated 1n Cave Bat (Myotus Lucifugus) Reginald L Reagan
Elizabeth J Smithand A L Brueckner® (Univ of Maryland)
conducted electron microscope studies to determine the
morphology of the New castle disease virus after intracerebral
passage n Myotus lucifugus Various fields chosen for elec
tron examimation showed many virus particles with uniform

@ J B t 61374 Ty 1951
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tail structure Figure 20 shows typical tail forms apparently
segmented from the first bat passage after virus cultivation 1in
embryonated eggs The lgh magatfication brings out great
detail

{Ths ¢ only one of a number of excellent electron m Croscope photo-
graphs of viruses that appeared durning the fast year —Ed.

Relation of Herpes Virus to the Cell Nucleus The selec
tivity with which viruses tend to attack speafic tissues and
cells resulting 1n 1c types of morphol altera
tions invites investigation of the manner 1n which the virus
becomes attached to the cell Infection with the herpes sum
plex virus 1s typified by presence of mclusion bodies 1n the
nucleus which have been thought by some miestigators to
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represent the localized virus In recent years centrifugation
has been increasingly used to separate the structural umits of
cells Thomas Francis Jr and Hilda B Kurtz® (Umiv of
Michigan) thought therefore, that simular procedures could
be used to determine whether herpes virus has a selective
affimity for the nucler of susceptible cells and to ascertam
whether the virus 15 intimately related to the nucleoprotem of
the nucleus

Although the inclusions produced by herpes virus are
nuclear m location no evidence was obtained to indicate that
herpes virus 15 selectively bound to nuclet or to nuclear nucleo
protem Results indicate that the mclusions are not herpes
virus

What Is Left of the Theory of Focal Infection In 1912
Billings championed the relation of chronic focal mnfection to
arthritss and nephritis and thereby promptly popularized the
view that an nfection localized 1n one part of the body mipht
be the focus from which by bacterial metastasis or through
convectton of bacterial products secondary disease might
anse elsewhere in the body Application of the focal infection
theory nvolved removal of all such foct n prophylaxs and
treatment of the diseases they were supposed to cause In the
next two decades enthusiasm for the theory far exceeded any
evidence or reason for its validity However 1 the last 10
years climcal failures and much negative evidence have been
reported by disbelievers in the theory \any authors would
end the title of this article with a question mark instead of 2
period and would answer the question Nothing Never
theless Richard A Kern! (Temple Umv ) believes that some
thing does remain of the concept and that 1t deserves to be
restated

The glaring weahnesses of the practice of the focal infec
tion theory were calling any structure as well as any leston
contaming bacterta a  focus  assignng to the focus an
etiologic role 1 any disease that happened to coexist wn the
patient deciding that every possible focus must be removed
even though the possessor was m no way 11l and the thera
peutic excesses commutted m the name of the theory

This mass of fallacy and unwise practice unfortunately

Bol & Md 2579587 J ly 1950
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obscured certain established facts that then existed and still
exist (1) A boil on the back of the neck 15 at imes followed
by = penmephric abscess and the organism 1solated from the
abscess 15 of the same stram as that found 1n the boil Thus 15
an example of an acute focus of infection (2) Gonococcie 1n
fection of the urethra may be followed by gonococcic arthritis
{3) There are undoubted cases 1 which bacterial endocarditis
due to Streptococeus viridans has been traceable to a dental
mnfection cases in which the same stramn of streptococcus 15
recovered from the blood and from the root of an infected
tooth and cases 1 which cure has been effected but the disease
recurs months or years later immediately after tooth extrac
tion (4) Many cases of arthritis and of disease of the uveal
tract of the eye have occurred in which there was an apparent
refation to a dental focus of infection removal of which was
followed by cure

In all these examples 1t 1s sigmficant that the focus 1s
one m which mechamcal factors favor recurrent production
of bacteremia the 120 200 1b of pressure which the jaw
muscles are capable of exerting the compression of the ton
sils during swallowing the frequent stresses on the prostate
But more important than the mere presence of a focus of m
fection and of mechanical factors that act on the focus are
conditioning factors that render the patient vulnerable to
mummal bacteremuce episodes or that by lowenng his defen
sive powers increase the degree of such bacteremia Conds
tioming factors will result in secondary disease far more
readily when a focus of mfection exists than 1f there 1s no
such focus The focus can therefore not be 1gnored Condl
tioming factors include 2 d. d heart valve a t
jomt cartilage fatigue exposure mental depression fear
malputrition avitaminosis and anema

In the hght of these observations there are numerous
practical n the of foc1 of infec
tion Whatever else of good or bad came out of the early
abuses of the focal mfection theory a tremendous stimulus
resulted for better dentistry Relatively few types of foc1 are
unportant as causes of distant disease Dental tonsillar and
prostatic foc1 comprise the great majority of those of major
significance Pecogmition of an active focus 1 the prostate or
even the tonsils 1s easy but recogmtion of an active dental
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focus 1s not simple A focus of infection when found de
serves treatment not on the remote chance of preventing
trouble at a distant site but to clean up an abnormality The
commonest diseases i which a focus of mfection should be
considered are nfectious arthritis irtis iidocychitis bac
terial endocarditis acute glomerulonephnitis myositis and
neuritts In diseases in which focal infection 1s not a likely
factor but the focus exerts a detrimental effect on the patient s
general health 1t should be removed wath the full understand
ing that the disease stself will not be influenced Though re
moval of a focus may have an unfavorable effect on an exist
mg disease this danger can largely be obviated by use of an
antibiotic

Cultural Properties and Pathogemcity of Certain Micro
orgamisms Obtamned from Various Proliferative and Neoplas
tic Diseases are discussed by Virgmia Wuerthele Caspe
Eleanor Alexander Jachson, John A Anderson fames Hillier
Roy M Allen and Lawrence W Smuth? (Rutgers Univ) The
oniginal cultures 1solated on Petragnam and Lowenstein €38
medrums from blood and lesions of patients with scleroderma
resealed acid fast granules of various sizes and rodlike forms
These scleroderma strains have produced a consistent type of
lesion when moculated nto white mice With the techmic de
veloped m the scleroderma study similar micro orgamisms
were 1solated from the blood of 18 cancer patients 7 of whom
had Hodgkin s disease by inoculating their blood 1nto chuck
embryos So far no growth has been obtamed from a control
sertes of 17 normal persons Concomtant with the study of
1solates obtamed from human cancer isolations were also
made repeatedly from Rous chichen sarcoma and mouse sar
coma 180

These orgamsms which appeared primanly as small acid
fast granules 1 young cultures and which tended to become
non acid fast mn the larger forms present m old cultures ex
hibited a number of types such as (a) nunute filtrable gran
ules beyond the limits of visibility of the light mucroscope
(b) larger granules approximately the size of ordiary cocct
readily seen with the lLight microscope (¢) later globosd
forms (d) rodhke forms with irregular stamung and () oc
casionally globoid forms which appeared to undergo polar
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budding Cultures mocu]ated into experumental amimals pro
duced a char: 1stic p lesion Huge of
lymphocytes appeared as part of the response

Final classification of these organisms cannot be made at
this time That they may represent ssolated instances of a
group of biologically related orgamisms capable of causing
prohferation m the host 1s not overlooked Whether these
orgamsms are of primary or secondary sigmificance n de

velopment of malignant disease remains to be established
[I really am sheptical —Ed |
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THE CHEST

PHYSIOLOGIC MECHANISMS

Arteriovenous Shunts in Human Lung were studied by
Charles E Tobin and Manuel O Zanquiey* (Univ of Roches
ter)

MerHop ~ At autopsy fresh lungs were obtamed from persons
with little or no respiratory disease They were gradually mflated
with compressed air to about normal size and then allowed to deflate
Glass cannulas were ligated in the hilar ends of the pulmonary ar
tery and veins Normal saline solution was perfused at a pressure of
30-40 mm Hg into the pulmonary artery to wash out residual blood
Several hundred small glass spheres 10 750 g in diameter were then
washed mto the pulmonary artery with 50 100 ec saline solution
Perfusion was continued and glass spheres collected from the venous
cannulas Solutions of liquid latex or viny1 acetate were mjected mto
the pulmonary vessels In six mstances radiopaque mediums were
added to the :njection mass

Spheres up to 500 p m diameter were washed through the
pulmonary veins of nine adult and two neonatal lungs by the
saline perfusion An average of 37 5 spheres were recovered
from each lung No spheres were recovered from the perfusate
of the other 12 lungs

X rays of the lungs injected with radiopaque medwms
and study of latex or vinyl acetate mnjected specimens showed
that no arteriovenous shunts were present in the hilar region
or along the course of the larger branches of the pulmonary
artery and vein At the apex of the lobular division of the
bronchial pulmonary segments shunts up to 500 p n diame
ter were found Shuats 50 100 p 1n dameter were located at
the level of the smaller bronchi and respiratory bronchiwles
and shunts 20 25 p 1 diameter near the alveolar sacs and
alveol: Shunts up to 200 ¢ 1 diameter were also found m the
pleura

[Thus 15 a most The
these shunts will arouse speculation and study —Ed ]
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Patterns of Pulmonary Fibrosis as Related to Pulmonary
Function Because discrepancies are often noted between de
gree of lung nvolvement shown by x rays and severty of
subjective symptoms Dawvid M Spamn? (Columbia Univ)
studied autopsy material from a great vartety of pulmonary
conditions Pattern and distribution of fibrosis mn the lungs
rather than degree of fibrosis were found to be more closely
related to severity of both objective and subjective clmical
manifestations Fibrosis could be divided mto bronchial m
terstittal parenchymal vascular and pleural types (Fig 21)

The bronchal tree may be involved by any type of m
flammation and fibrous tissue may be deposited 1n or around

Fg 21—A b nhl b  wth bt t e mpby ma Bt ttal
fibros s C intraalveclar (p en hym 1) fibross w th surround ng d st t m_ mphy
sm D rtnlr 1 E plen al » cmpe onofl g (C 1tsy
of Sp n D M Ann Int Md 3311501163 N mbe 1950)

the walls of bronchioles This either narrows the lumen or
mmparts a nigidity to the wall The main sequela of this type
of fibrosis 1s obstructive emphysema The amount of ob
structive emphysema depends on extent and duration of the
inflammatory process The physiologie disturbance which re
sults 1s essentially ventilatory in character and its mam fea
tures are decreased vital capacity and mcreased residual air
Such alterations may be seen i tuberculosis silicosts and
Boech s sarcoid

Pure diffuse fibrosis of interstitial tissues of the alveolar
septa 1s rare It may result from virus infection scleroderma
or beryllum ntoxication Functional changes are directly re
1ated to thickening of the alveolar wall and separation of the
capillaries m the septa from the alveolar interspace by flam
T3 A ltMed33US01EI N mb 1950
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mation edema and fibrous tissue The disturbance 1s essen
tialty respiratory in nature There 1s mterference with the
diffusion of carbon dioxide and oxygen and the resulting
anoxta may specifically mjure the myocardiur The con
dition 1s often associated with subintimal fibrous prohferation
m the smaller artersoles
Intra alveolar fibrosis of the parenchyma 1s probably the
commonest type of pulmonary fibrosis The amount of paren
chyma mvolved may vary widely Tuberculosis suppurative
pneumonia Friedlander s bacillus pneumonia pneumomsa sec
ondary to mhalation of foreign lipoid or fibrosts after radia
tion are some underlying causes An unqualified diagnosis 1s
almost never justified for careful climcal mmvestigation or
postmortem examnation usually demonstrates a speaific cause
Fibrous tissue mvolves the area to such an extent that 1t 1s no
longer a functioning umt An important associated secondary
change 15 distention emphysema m adjacent parenchyma
Functional disturbances are directly proportional to amount
of lung tissue imvolved and degree of distention edema
Fibrosis of the pulmonary vascular bed may result from
multiple pulmonary arterrolar emboli with orgamzation and
1 y vessels primary
pulmonary artenolar sclerosis endolymphatic carcuomatosis
penarteritis of pulmonary vessels or congenital heart disease
espeaally that associated with an exceptionally large volume
of blood flow through a patent ductus Similar changes are
seen 10 the lungs of patients with long standing chromie pas
sve congestion secondary to mutral stenosis The commonest
form of sclerosis mnvolving pulmonary arterioles 1s that sec
ondary to pulmonary hypertension The latter 15 most often
associated with diffuse obstructive emphysema
Fibrosis of the pleura may result from organization of
exudate which develops secondary to pyogemic empyema
tuberculous empyema or trauma with blood 1 the pleural
space Both ventilatory capacity of the lung and blood flow
lhrough the 1mvolved area are hmited A secondary effect 15
of d phy in the umnvolved por

tions

Study of the causes of cor pulmonale 1 100 cases 1 which
autopsy was done showed that fibrosts of the vascular bed 1s
rarely a direct cause of pulmonary hypertension Emphy



140 THE CHEST

sema bronchiectasss bronchial asthma tuberculosis and sth
cosis are responsible for about 80 per cent of cases The
fibrous tissue primanly mvolves the bronchial walls and 1t 15
through the resultant emphysema that cor pulmonale develops

[The pattern of pulmonary fibrosis can sometunes be judged appron
mately by clinical and x ray examiation provided the underlying pathol
ogy as eaplamed by Spain 1s visualized This of course 1s of funda
mental wnportance m prognosts and treatment —

Pulmonary Fibrosis and Respiratory Function George W
Wright and Giles F Filley® (Trudeau Found ) pont out that
determination of the mfluence of pulmonary fibrosis on the
respiratory apparatus ts difficult because of the uncertam na
ture and location of the pathologic process the frequent co
exstence of other pathologic conditions and the statistically
determmed and widely vanable normal data with which
physiologic observations must be compared

A prion considerations suggest that fibrosts may produce
respiratory and arculatory disturbances in several ways Re-
duction of total lung volume and of maximal breathing ca
pacity may result from encroachment on the air spaces or on
the distensible or canalicular parts of the thoracic apparatus
Decrease m alveolar venttlation can be caused by airway
obstruction and will result 1 an abnormally high partial pres
sure of alveolar CO and a low pO This hypoventilation of
diseased areas may be compensated for by the shunting of
blood away from these areas and by hyperventilation of other
areas The mechamsm of shunting s not clear Proliferation
of the connective tissue that supports the alveolar vascular
bed may impede diffusion of onygen mto the alveolar capil
taries This defect may also be somewhat compensated for by
the shunting of blood away from diseased areas The restric
tion or obliteration of the vascular bed which fibrosis may
cause results not only m pulmonary arterial hypertension and
1ts sequelae but 2lso 1n reduction of the area available for dif
fusion Abnormal respiratory stimuli may arise from areas of
fibrosis and cause hyperventilation

The various aspects of pulmonary function were measured
1n mine cases which were selected because they represented for
the most part a single pattern or known combinations of
terns of connective tissue prohiferation

at!
P In Case 1 that of a boy with extensnve cavitary tubercu

@) Am T Med. 10 642661 May 1951
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losis of the left upper lobe physiologic studies showed reduc
tion 1 all lung volumes reduced miaximal breathing capacity
larger than normal minute ventilation and normal alveolar
blood gas relationships at rest and during exeraise This last
finding and a reduction 1 oxygen uptake on the diseased side
indicate the shunting of blood away from the diseased area
The only phystologic abnormality found m a man with wide
spread nodular pulmonary lesions of Boeck s sarcoid (Case
2) was pronounced overbreathing on the most severe exercise
Asin Case 1 this hyperventilation was believed to anse from
abnormal intrapulmonary stimult

No abnormal physiologic findings were present mn a man
with discrete nodular sihicosis of many years duration (Case
3) Two patients with conglomerate silicosis (Cases 4 and 5)
had somewhat contrasting physwologic findings In Case 4
lung volume was normal and there was no evidence of em
physema Shght arterial hypoxia was present In contrast
evidence of emphy<ema a much lower mamimal breathing
capacity and a greatly lowered work capacity were present in
Case 5 The differences between these two may be due to
a difference mn extent and duration of fibrosis or i distribu
tion of the fibrotic process In such cases there 1s evidence
that bronchial obstruction 15 a more important mechamsm 1n
causing emphysema than overdistention from contraction of
fibrous tissue

Severe physiologic pulmonary emphysema was present mn
aman with extensive bilateral fibroid tuberculosis of 27 years
duration (Case 6) This case sllustrates the severe emphysema
which may result from such a fibrotic process In Case 7 that
of a man with cavitary tuberculosis of limited extent but
complicated by diffuse bronchial obstruction n the right lung
from widespread bronchial fibrosis and inflammation 1
creased ressdual air ineffective pulmonary rinsing lowered
maximal breathing capacity and artenal hypoxia were found
There was evidence that blood was shunted away from the
diseased lung

In a man with the pulmonary granulomatosts of beryllum
workers (Case 8) physiologic studies showed evidence of a
barrier to diffusion of oxygen and carbon dioxide mto the
pulmonary capillary blood

Studies were made before and after pleural decortication
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sema bronchiectasis bronchial asthma tuberculosts and silt
Cosis are responsible for about 80 per cent of cases The
fibrous tissue primanily mvolves the bronchal walls and 1t 15
through the resultant emphysema that cor pulmonale develops

mental importance 1n prognosis and treatment —Ed,

Pulmonary Fibrosis and Respiratory Function George W
Wright and Giles F Filley? (Trudeau Found ) pomt out that
determination of the mfluence of pulmonary fibrosis on the
respiratory apparatus 1s difficult because of the uncertain na
ture and location of the pathologic process the frequent co
existence of other pathologic conditions and the statistically
determmed and widely varable normal data with which
phystologic observations must be compared

A prior: considerations suggest that fibrosis may produce
respiratory and circulatory disturbances m several ways Re-
duction of total lung volume and of maximal breathing ca
pacity may result from encroachment on the air spaces or on
the distensible or canalicular parts of the thoracic apparatus
Decrease 1n alveolar ventilation can be caused by airway
obstruction and will result 1 an abnormally high partial pres
sure of alveolar CO; and a low PO This hypoventilation of
diseased areas may be compensated for by the shunting of
blood away from these areas and by hyperventilation of other
areas The mechanism of shunting 1s not clear Proliferation
of the connective tissue that supports the alveolar vascular
bed may impede diffusion of oxygen mto the alveolar capil
laries This defect may also be somewhat compensated for by
the shunting of blood away from diseased areas ‘The restric
tion or oblteration of the vascular bed which fibrosis may
cause results not only in pulmonary arterial hypertension and
its sequelae but also mn reduction of the area available for dif
fusion Abnormal respiratory stumult may arise from areas of
fibrosts and cause hyperventilation

The various aspects of pulmonary function were measured
m nine cases which were selected because they represented for
the most part a single pattern or known combinations of
patterns of connective tissue prohferation

In Case 1 that of a boy with extensive cavitary tubercu

(3) Am J Med. 10 642661 M y 1951
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cent had consistently lower collateral flow values than the
second group of three whose resting arterial blood oxygen
saturation was above 85 per cent The relation between arterial
oxjygen saturation and collateral flow may be a measure of the
benefit the patient obtamns from the anastomoses between sys

tennic and pulmonary arteries The large volume of collateral
flow the burden of which 1s borne by the left cardiac ven

tricle may be a cause of the left ventricular hypertrophy often
observed in cor pulmonale

Collateral Respiration m Normal and Diseased Lung 1s
discussed by Gustaf £ Lindskog® Results of m vitro and 1n
v1vo expennments on human and ammal lungs done with other
observers led to the conclusion that pulmonary lobules are
not functionally end organs from the standpomnt of ventila
tion It was further demonstrated that after the direct bron
chal route 15 obstructed artificially an indirect and peripheral
route for exchange of air and mamtenance of inflation from
adjacent directly ventslated exists This ph
was called collateral respiration It lessens the incidence of
obstructive atelectasss equalizes pressure changes 1 the fung
and tends to equalize alveolar gas tension of oxygen and car
bon dionide thus promoting a more umform oxygenation of
the venous blood

Collateral respiration 1s not dependent on the integnity of
the circulation because it has occurred 1n excised lung and
m Living lung after the pulmonary artery has been ligated
Aqueous solutions of dye may be easily passed from one pul
monary segment to its neighbor by phystoologic degrees of
pressure thus indicating that the route for such exchange hies
m anatomie defects of the alveolar wails such as might be
tepresented by the pores of hohn By attaching small water
manometers the pressure necessary to actuate the peripheral
natural pathways m vivo was found to vary between 1 and 1 5
cm (water)

Bronchoscopic suction 1 postop ve 15 an
effective therapeutic measure although 1t 15 unhkely that all
of the secretions 11 the smaller peripheral bronchi are cleared
The larger proximal and segmental branches are opened up
so that collateral ventilation can deliver air to still obstructed
segments By building up tidal and reserve air beyond the

() 31 ) B 1&Md 23311316 F bru 1y 1951
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on a young man with hemopneumothorax which subsequently
became empyematous (Case 9) Before decortication there
were a reduction 1n total lung volume and maximal breathing
capacity a tendency to overbreathing during exercise and evi
dence of reduced blood flow to the 1njured side These defects
disappeared atter decortication This case illustrates the
changes which eatraparenchymal fibrosis may produce

The authors concluded that all alterations of pulmonary
function from fibrosis anticipated by a priort considerations
may occur but that there 1s no specific or umform pattern
of pulmonary dystunction Unless fibrosts 1s complcated by
diftuse emphy sema or the majority of the alveolr are mvolved
pulmonary fibrosis 1s a relatively bemgn process

[This study demonstrates the complexity of the functional effects of
pulmonary fibrosis und the mportance of careful judgment i evaluating
disability due to this cause In a good many cascs 1n which such pulmonary
damage has occurred disabiity 1s precipitated or aggravated by uper
imposed 1nfection caustng bronchitis or bronchopneumonta The problem
then 15 to clear up the mfcction 1f possible —Ed |

Circulatory Changes tn Chromc Pulmonary Disease
Study of Pulmonary Collateral Circulatton Frank D Gray
Jr Paul R Lurie and Ruth Whittemore* studied 10 patients
with some type of chronic pulmonary disease The outstand
g symptom was disabling dyspnea Three had frank left ven
tricular farlure All but two had distended neck vemns All but
three revealed a night to left shunt through 1adequately
aerated tissue

In seven patients presence of collateral flow could be de
termmed by cardiac catheterization Since there was no m
creased pressure gradient collateral flow was attmbuted
largely to chromc inflammation Anoxemia probably did not
stimulate development of the abnormal channels because cor
relation between collateral flow volumes and artenal satura
tion was msignificant

In the seven pattents mixed venous blood was bemng
shunted through nonaerated pulmonary capillaries which
served as collateral channels between bronchial and pul
monary artertes In all volume of collateral flow required to
affect favorably the blood oxygen saturation was excessively
large These patients could be divided mto two groups _four
whose resting arterial oxygen saturation fell below 85 per
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obstruction the cough mechamsms may agam become effec
tive

‘Within the past two years eaistence of collateral respira
tion m the living human has been verified by appropriate can
nulation The evidence now scems complete m both man and
lower animals for a peripheral pulmonary mechamsm which
provides an alternate and indrrect route for air transport when
the direct channels of a lobule or segmental group are ob
structed

Thorax mn Ankylosing Spondylitis F Dudley Hart An
drew Bogdanovitch and W D Nichols (Westminster Hosp
London) reviewing 65 cases noted exertional dyspnea unlihe
that 1n cardiac or pulmonary disease with difficulty m mov
ing the chest wall and tightness 1n the ribs and thoracic cage
muscles especially anteriorly but also m the flanks The chest
aches feels stiff and rmmobile and cannot be filled satisfac
torily on deep mspiration Bronchial spasm 1s absent and
cough rare

Measurement showed that in about half the cases thorax
expansion at the nipple level was 1 1n or less and 27 patients
had vital capacity below 75 per cent Rib sternal mtercostal
or thorax joint tenderness was sometimes present

X ray changes appear first i posterior intervertebral ar
ticulations and costotransverse and costovertebral jomnts and
later n the vertebral body and sternoclavicular and manubri
osternal joints Routine anteropostertor x rays show many of
the costovertebral joints reasonably well Other jomnts may be
visualized on oblique views depending on the angles at which
these jomts lie Articular margins lose their sharp outhnes
because of irregular osteoporosis and jomnt spaces are nar
rowed because of destruction of the articular cartilages The
final stage 15 complete bony ankylosts Fluoroscopy reveals
full movement of the diaphragm on deep respiration and di
minished or sometimes absent movement of the nibs To record
these changes a double exposure technic has been adopted
The patient lies supine on the film and durmg full mspiration
one third of the normal enposure of the chest 1s made he
then exhales completely and the remaining two thirds of the
exposure 15 made on the same film The resulting film shows
the excursion of the diaphragm and movement of the nibs

6) A n Rbeumt. Ds. 9116131 J ¢ 1950
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by a tidal volume only shghtly greater than the physiologic
dead space or by msufflation pressure that just exceeds the
elastic recoil of the lungs Reoxygenation of the failing or
gamusm 15 the d. 1 i of by
artificial respiration Oxygen alone accomplishes this objec
tive 1t 1s probable that the fundamental aim of artificiat res
ptration 15 to reoaygenate a fadmg heart This generality
may be applied only to fulmmating anoxia because m other
types the aim of resuscitation may be to restore a circulation
that has already failed or to prevent an anoxic cerebral msult

Respiratory recovery conld not be produced by msufflation
of very pure nitrogen Recoveries reported by other invest
gators may be due to contammation of commercial mtrogen
gas { guaranteed to be 997 per cent pure or better ) with
considerable amounts of oxygen

Breath Holding Test 1n Pulmonary Insufficiency Evalua
tion of 1,000 Studies Edward A Gaensler Donald F Rayl
and Dorothy M Donnelly8 (Harvard Univ ) studied 42>
patients about hali of whom had pulmonary tuberculosis
with complications and had recerved collapse therapy Breath
holding was not closely related to maximal breathing capacity
vital capacity or subjective dyspnea The tramming factor of
breath holding capacity was 12 times as great as that of vital
capactty and 5 tumes larger than that found with repeated
performance of the maximal breathing capacity test The
psychologic factor was large indicated by the fact that when
patients observed the stop watch or were decerved about
correct time intervals breath holding time could be more than
doubled Varations in breath holding time mn the same pa
tient were so large from day to day that the test was consid
¢red undependable for evaluation of pulmonary function
Therefore it 15 recommended that 1ts use be abandoned

DIAGNOSTIC AND THERAPEUTIC PROCEDURES
Acute Suppurative Bronchitis and Bronchiolitis 1n Chronic
Pulmonary Disease Diagnosis and Management Leonard
Cardon Lowss Lemberg and Regina S Greenebaum® state

{8) S g Gy ec &0bt 928190 1951
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the elevation of the sternum 1s shown by the movement of
sternal ends of the clavicles (Fig 22) With extensrve mvolse
ment of the costovertebral and costotransverse Jjoints there 15
often complete absence of movement of the ribs but full move
ment of the diaphragm (Fig 23) Generalized 0Ste0pOrosis 15
sometumes found 1n acute cases Ossification of various liga
ments 1s usually a late feature Bony erosions and periosteal
thickenng at muscular attachments may be observed

The most mmportant factors m therapy are full mobility
as early as possible atoidance of the prolonged rest and 1m
mobihization which has been the treatment n the past early
active breathing exercises and maximal freedom of movement
to allow free use of the lungs In acute episodes extreme
thoracic stiffness and pain may exclude full mobility how
ever after about two weehs of deep » ray therapy breathing
and body exercises usually may be started As soon as fib
movement becomes less pamnful and thoracic expansion m
proves the patient 1s encouraged to enjoy manumal treedom
of movement Surgical treatment m the form of spinal oste
otomy 1s indcated when spimal kyphosis causes dmunution
diaphragmatic excursion

[These are nteresting suggestions for the detection and asse ment of
this condition The possibafity of helpmg these patients on the basis of 2
rational understanding of the mechanisms imvolved scems promu g al
though the duration of the benefit remains to be determned —E

Requirements for Resuscitatton by Artifictal Respiration
1 Fulmmating Anoxia M Brucer and H G Swann? (Unn
of Texas) gave dogs pure mitrogen to breathe and when they
were unconscious from anoxia mserted a cannula n the
femoral artery When the systolic pressure fell to about 105
mm  various resuscitating maneuvers were applied

Mimmal requirements for resuscitation by artificial res
prration were (1) a sigle msufflation of the lungs to the
full vital capacity with pure onygen (2) periodic wsuf
flation with a gas mixture containing 2 per cent oxygen or
more (3) perodic insufflation with a tidal volume of at least
4 cc air/hg body weight or (4) perniodic sufilation at an
msufflation pressure of 37 mm Hg

The anoxic dog needs only a small amount of oxygen to
restore 1ts arculation and breathing This amount may be
furmshed by gas mixtures extremely low in oxygen content

@) 7 Appl Pby 13 479488 F bru ry 1951
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and glottis locally before aspiration 1s attempted If catheter

aspiration 15 impossible the aid of an otolaryngologist or an

anesthesiologsst should be enlisted A stiff Magill tube may

be passed and catheter aspiration performed through 1t It

these procedures are 1 may

removal of secretions
Bronchodil

and v: tctors are ad d to
shrink the bmnch\al mucosa and dilate the bronchi to mamn
tan as wide and patent an airway as possible Aqueous solu
tions of epinephrine 051 cc of 1 per cent concentration or
1cc of 1 per cent neo synephrine ® or mintures of these may
be placed 1 a nebulizer and admumistered as an aerosol must
through the mouth or tracheotomy tube every two to four
hours The must 1s produced by passing an oxygen stream
from a separate tank flowing at 4 L /mmute through the nebu
lizer Aminophyllme or ammomum chloride solutions may
also be admumstered m this way Epmnephrine m 1 1000
aqueous solution 0206 cc or ephedrine sulfate 0025005
Gm may be given for the same purpose Epinephrine 1z o1l
given subcutaneously acts for a longer tune but must be used
with caunon Ammophyllme 0244)48 Gm may be given
ntr luted or by slow drip
difuted 1n 1 L of 5 per cent glucose m normal saline or dis
tilled water It 1s also effective when given as a rectal sup
posttory in 05 Gm dosage
Antibiotics and chemotherapy are given to overcome the
acute fection The specific agent 1s determuned by sensitivity
tests on orgamsms cultured bacteriologically These agents
may be administered by aerosol and/er parenteral routes So
dium or potasstum rodide 15 the most effective expectorant
Sedatives may be necessary for the restless patient but mor
phine 1s usually contraindicated when medullary centers are
depressed When a patent airway and adequate oxygenation
have been attained the restless patient may be given 2 5 mg
morphine Demeral ® in doses of 25 50 mg may be preferable
to morphine When stimulants are required the most effective
are caffeine sodium b 048 Gm sub ly intra
muscularly or mtravenously coramme® 3 5ce of 25 per cent
solution mtravenously or metrazol® 13 cc ntravenously
Arr filters and awr conditioned rooms are of value 1f asthma
due to mhalants 15 a promunent part of the clnical picture
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that an episode of acute bronchitis superimposed on chrontc
asthmatic bronchitts  emphysema pulmonary fibrosis or
bronchiectasis may so obstruct the bronchi that an acute
Tespiratory emergency and death by suffocation may be pre
apitated

The cltmical prcture 1s characteristic The patient 15 usu
ally past middle age and has had one of the aforementioned
chronic pulmonary diseases for a number of years An acute
upper respiratory tract infection develops which travels down
ward to produce acute tracheitss and bronchitis In most m
stances the acute infectron subsides unes entfully but in a few
1t becomes progressively worse and leads to narrowing of the
broncht and occluston by accumulated secretions Dy spnea
increases cough becomes more severe and there are tachy
cardia and cyanosis As anoxemia increases anwety restless
ness and apprehension follow Finally disorientation and de
lirium are folloned by stupor and coma with asphyasal depres
ston of the brain Death may occur 1n 12 hours to 3 days after
onset The condition 1s often misdiagnosed as acute left ven
tricular failure or pneumonia

Immediate aims of treatment are restoration of adequate
oxygenation and opening and maintenance of a clear airway
Highly desirable but not always possible 1s prevention of
acute upper respiratory wnfection The potentialities of such
infections demand that they be treated seriously from the
beginning

The most urgent necessity in severe cases 1s admmistration
of oxygen in concentrations as near 100 per cent as possible
It 1s best admnistered by the Barach Echman or BL B ora
nasal mash With clinical improvement the concentration may
be lowered when 1t 1s less than 50 per cent admmmstration
by nasal catheter or tent may be substituted The oxygen
must be adequately humidified

Mechanical aspiration of accumulating tracheal and bron
chial secrettons 1s the second urgent measure if the cough re
flex 1s weak or absent sensorwm 1s depressed or the patient
1s stuporous or m coma Many times catheter aspiration of
the trachea 1s satisfactory and may be done as aften 1s neces
sary The catheter should be connected to a vacuum bottle of
an electric suction machine If glottic spasm 1s severe and
a reaction results 1t 1s advisable to anesthetize the pharynx
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cious & charges Opiates and other drugs which depress respication should
be used with extreme cantion sie they have been known at times to
have fatal effects —]

Effect of ACTH in Chronic Lung Disease Study of Five
Patients 15 presented by Morton Galdston Shirley Wessenfeld
Bry Benjamun and Milton B Rosenbluth? (New York City)
Aman 50 with no history or signs of cardiac stram but with
advanced pulmonary emphysema fibrosis moderately de
formed thoracic cage seasonal asthma for 18 years and status
asthmaticus for 2 years had dramatic response to ACTH
within 2 days after beginming treatment he had a feeling of
well being bordering on euphorta and showed prompt im
provement in pulmaonary function as demonstrated by objec
tive study When ACTH was discontinued there was prompt
regression to the previous state

In another man 50 with striking thoracic cage deformity
who had had year round asthma sice childhood comph
cated by advanced pulmonary fibrosis emphysema cor pul
monale and congestive heart failure ACTH admmstration
resulted 1n fluid retention which taxed the diminished cardiac
reserve

A patient with proved Boech s sarcoid had a dramatic re
sponse to ACTH characterized by defervescence disappear
ance of stiffness swelling of jounts and subcutaneous and
eyelid nodules and healing of an indurated ulcer resulting
from kveim antigen Impaired pulmonary function showed
mmprovement but x rays did not demonstrate shrinkage of
enlarged hilar lymph nodes When ACTH was discontinued
chnical signs of actiity of Boech s sarcoid recurred mental
depression increased and sweide followed

In a patient with chrome bronchiectasts fibrosis and em
physema subsequent to arrested bilateral upper lobe tubercu
losis ACTH caused some subjective improvement but neither
beneficial nor deleterious effects after seven weeks of therapy
A fifth patient with pulmonary emphysema secondary to
changes with age had respiratory distress and dependent
edema during admmistration of ACTH

Liguefaction of Viscous Purulent Exudates by Deoxynbo
nuclease John B Armstrong and ] C White ~ (Postgradu
ate Med School of London) obtained the enryme from ox

M) Am J Md 10166181 Fh y 1951
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Flud balance and nutrition must be mamtamed m the as
phyxiated and restless patient who cannot eat or dnnh ade
quately When fluias are being admimistered parenterally the
tendency to pulmonary edema must be kept m mind con
stantly An amount of flurd sufficient to mantam a 24 hour
unipary output of 10001500 cc should be given Serum,
plasma or blood usually 1s not indicated The high wmadence
of chrontc cor pulmonale in these patients with the lthelihood
of development of night heart failure should temper any
tendency to overload the venous circulatron with intravenous
wnfusions Venesection 15 mdicated when progressive cyanosis
1s assoctated with rapidly mcreasing venous pressure Re
mosal of 500 750 cc blood temporarily 1nproves the coronary
airculation and may prolong Iife until restoration of the air
way adequate oxygenation and rapid digatalization improve
cardiac function and tissue respiration Rest and quiet are
essential Treatment and medication should be planned to
produce nunimal disturbance Intelligent and capable specal
nurses are essential However the patient requures constant
attention of the attending phystcian or a capable assistant day
and mght
Certain complications may be fatal unless anticipated

recogmzed rapidly and effectrvely treated Small pleural ef
fusions may criticallv reduce the vital capaaity and result mn
death unless aspiration 15 done thoroughly and early Ten
sion p horax calls for d msertion of a needle
mto the nvolved region If conservattve measures do not re

lteve masstve atelectasis bronchoscopic aspiration 1s requerd
Reflex ileus of the stomach or bowel requures gastric aspira

tion and Wangensteen suction Fecal impaction should be pre

vented by o)l retention and cleansing enemas as necessary
The retention catheter must be used for acute urmnary reten

tion Phlebothrombosts 1n the lower extremities may be pre

vented by passne exercises Anticoagulants should be used
only when thrombosis or embolism 1s apparent Although the
vartous medications enumerated may be lifesaving reactions
to these drugs remamn a constant danger

[The obstructne mechanisms occurring m these bronchopulmonary

anditions are obsenved frequently Chmical judgment must be ued 0
determming the presence and nature of the obstruction and 1 selecting
the most practical and feasible means for relief In some cases sumple
steam nhalations properly admunistered help liquefy and expel the tena
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pancreas and prepared solutions contaiming 005-0 5 mg /ml
i M/50 MgCl, with 1 per cent gelatin The higher concen
trations proved most satisfactory clinically Solutions were
sprayed directly mto the mouths of seven patients through a
31 glass tube about 1 m mn diameter Flow of 6 8 L /mimnute
of 5 per cent carbon dioaide and 95 per cent oxygen was sup
phed through a T tube The other wing of the T was closed
by the patient s thumb during wnspiration and opened during
expiration The spray was adnumistered once only or three
times a day for two or more days to a maxmum of 11
hal Deoxyrib was not d by p 11
or streptemycin

Figures 24 and 25 compare the appearance of purulent
sputum with that of mucinous nonpurulent sputum When
such specimens are treated with the enzyme the Feulgen
positive reaction of the fibnils almost disappears but the
nucles of many intact leuhocytes retain their stamung charac
tenstics  After incubation viscosity of the enzyme treated
sputum may be greatly reduced

Two bronchiectatic patients used the enzyme n a con
centration of 0 § mg /ml dosage being 10 ml /day divided mto
three doses One patient with bronchiectasis of 13 years
duration said that for the first time 1n 3 years he could walk
up two flights of stairs without stopping he slept better
breathed more easily on awakening and brought up sputum
more readsly Quantity of sputum increased the day after the
first inhalation and thereafter decreased Cytochenucal
changes the day after the first mhalation are illustrated mn
Figures 26 and 27 Similar changes were observed in the
second patient

No patient had a toxic or anaphylactic reaction

{Th s treatment seems to offer proms e in properly selected cases Kt s
doubtful whether bronchial secretions of a tenacious mucoid character
vould be matersally mfluenced —Ed |

Effects of Cortisone and ACTH 1n Cases of Chronic Pul
monary Disease with Impairment of Alveolar Capillary Dif
fusiom: John R West John H McClement Douglas Carroll
Harry A Bliss Marvin Luschner Dickinson W Richards
Jr and Andre Cournand® (New York City) treated three
patients The process was due to scleroderma in one to pul
monary granulomatosts of undetermined etiology m a second

1) Am ] M 10156165 Fb oy 1951
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alveolar air and capillary blood as a vesult of a defectve
alveolar capitlary membrane The magpor change 1 the pa
tients who responded to treatment was reduction n volume
of the physiologic venous adnixture Osygen dsffusing ca
pacity mcressed only moderately Reduction m physiclogic
venous admixture could have resulted from mmproved ventt
fation of certam madequately ventalated alveolt resouting of
blood from capillanies i poor comtact with aheelar awr to
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those with hetter contact or unprovement 1w diffus on of oay
&en o certain areas where diffusion had been so greatly mm
Pacred as 10 merease physiologic venous admixtuze

The faiture of therapy sn the patient with scleroderma may
be attributed 10 the dense collagenous and hyaline matersal
u the alveolar septa which might be expected sot to respond
ta cortisone In contrast the granulomatous process n the
second patient would be more responsive to such treatment
Tius contention 15 supported by bropsy specimens taken be
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and to an unknown cause m the third Before treatment all
had reduction mn lung volume with relative preservation of
maximal breathing capacity hyperventilation at rest or on
exercise and arterral oxygen unsaturation at rest or after
exercise  All had reduced oxygen diffusing capacity m the
lungs In two patents the physiologic dead space and the
physiologic venous admixture ncreased sigmificantly and
there was pulmonary arterial hy pertension at rest

Therapy caused no sigmficant change n the pattern of
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pulmonary dysfunction 1n the scleroderma patient but the
others showed climical improvement and betterment m some
of the objective indexes of pulmonary function In the pa
tient with pulmonary granulomatosis though there was no
change in lung volume or maximal breathing capacity hyper
ventilation and arterral unsaturation were reduced In the
third patient vital capacity and maximal breathing capaaty
were mproved resting ventilation was reduced and resting
arterial oxygen saturation was micreased (Fig
fund 1 basis for pul

>} m
these patients was impairment of gascous exchange between
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the resuits microscopic examination was made of material
obtamned by ncedle aspiration from the lungs of patients whose
sputum contained lipophages or large amounts of free lipoids

Lipoid was found 1n 19 patients suspected of having lipord
pueumonia and 1n 2 controls VMost of the patients had rheuma
toid arthritis or central nervous system disease and all but
two had used nuneral o1l or nose drops for long periods

The <putum of three patients contamned only a few hpo
phages Abundant free sudan positive material was found m
single droplets or cluster (Fig 31) These droplets were con
sidered sndicative of lipoid pnenmonia sice large drops are as
sumed to result from confluence of ntracellular smaller drop
lets set free after disintegration of macrophages In 20 pa
tients whose sputum contamed lipord material lung aspira
tion confirmed the diagnosis made from sputum Here the
characteristic macrophages were smgle or arranged m clus
ters and occasionally were transformed into giant cells (Fig
32) Small or large extracellular Lipord droplets were some
times noted

Relation of Particle Size to Inhalation Therapy with
Micropulverized Penmicilin Preparations George V. Tapln
Fred A Bryan Leonard Baurmash Warren W Greene Ed
ward Hayes Walter Ralston and William Adolph® (Los An
geles) studied the effect of dried aerosols with particle sizes
0f 0025 25 ;. used m hermetically sealed whalator cartridges
with a powder chamber

Optimal particle size for local therapeutic action in infec
tions of the lower bronchial tree was 055 p  Smaller par
ticles were only partly retaned larger ones did not pene
trate the lung pletely and were also dep d m the up
Per air passages where they were partially absorbed

After itranasal mhalation procaine penaillin  micro
powders were absorbed and excreted more slowly than sodm
Pemcillin preparations More sodium penicillin was recover
able from urine after ntranasal than after wtraoral mhala
tion because there 15 greater absorption from the nasal mu
cosa and/or less destruction than occurs in the gastromntestmal
tract After intratracheal msufffation absorption rates were
as rapid and average blood level curves symilar to those after
mtramuscular mjection

() A W eMJd&S g 4385590 Ag ¢ 1950
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fore and after treatment (Figs 29 and 30) which showed
that epithelioid cells had been replaced by collagenous hya
line ike material The anatomic changes caused by therapy
m the third case are unknown since bropsies were not done

Diagnosis of Lipoid Poeumonmia by Exammation of
Sputum S Losner B W Volk W R Slade L Nathanson
and M Jacobi* (Brooklyn) compared the sputum of 20 pa
tients whose history and physical and x ray signs suggested

Y .
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hipord pneumoma with that of 45 controls All patients were
placed on a fat free diet four to seven days before and
throughout the period of examination Sputum was spread on
shides and stamed with sudan IV or Wright s stain Observa
tions were considered positive if Wrights stamn demonstrated
charactenistic vacuoles and macrophages and if sumilar vacu
oles stained orange brown with sudan IV or 1f abundant ex
tracellular fat stammg material was noted To corroborate
TH Am ] Cl Dth 0519845 J 1950



PNEUMONIA 159

1 nearly every mnstance masses of polymorphonuclear leuko
cytes being noted m the alveoli and mnterstitial tissues Preu
moma was rarer and mulder when mouse serum was mnjected
wtrabronchially and the mice were allowed to inhale pneumo
cocct for one hour

Microscopic study of the earliest phases of the pneumo
coceie showed delay in the mig
of polymorphonuclear leukocytes and macrophages mto the
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mfected lung Macrophages already present in the normal
lung engulfed pneumococer at a very slow rate (Fig 34)
Although evaluation of phagocytosis m the lung with a viral
lesion was more dificult comparable insufficiency of the
phagocy tic mechanism appeared to exist

Delay 1n polymorphonuclear leukocyte nugration into the
lung after injection of p 1 p y ta
mfection since 1t allows ample time for the organisms to
grow mn the pulmonary flud Support for this concept 1s
found i the fact that patients with condstrons complicated by
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Complete pulmonary penetration was usually obtamed
normal lungs whereas 1n lung tissue distal to an area of
partial or complete bronchial obstruction much less penicillin
was demonstrable These studies were carried out m lungs
or lobes removed surgically \When specimens of lung tissue
were removed 12 14 hours after the last inhalation of pem
cillin the control blood sample taken simultaneously was
likely to contan no pentcillin but normal peripheral tissues
contained 13 43 umts/Gm

Acutely mflamed or 1rritated respiratory mucosa absorbs
pemaillin more rapidly and n larger amounts than normal
mucosal surfaces Intranasal ihalation of micropulverized
penicillin preparations usually has an effective topical action
on the entire respiratory tract and also an appreciable s)s
tenuc therapeutic effect The lung 1s probably a depot for 1n
haled pemaitlin releasing 1t gradually mnto the circulation

PNLUMONIA

Pul y Edema 1n Infl 1 P; of Mouse and
Relation of Flwid in Lung to Inception of Pneumococcic
Preumoma Carl G Harford and Mary Hara® (\Washington
Umv ) mjected lethal or sublethal doses of influenza virus
mtrabronchially into nuce Sections of the consolhdated lungs
prepared after tive days showed viral pneumonia with pro
nounced pulmonary edema (I, 33) To test the effect of
pulmonary edema on susceptibility of mice to mhaled pneumo
cocar sterile normal mouse serum was jected ntrabron
chially into mice and inmediately after mnoculation the ani
mals mhaled fine droplets contaming pneumococc: for one
hour The resulting increase in susceptibility to nfection by
mhaled pueumococct was due to growth of the pneumococc
in the mjected fliud Sinular results occurred 1n pulmonary
edema produced by alpha naphthy1 thiourea

To determine whether bacteral pneumonia would result
pneumococct suspended m normal mouse serunt were mjected
mtrabronchially into mrce and scctions of the lung prepared
24 hours later The lesion of bacterial pneumonia was present

@ ] Epe Md 91245 60 March 1950
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mal differential blood count Urinary findings were not un
usual Extensive bacteriologic and other studies failed to
reveal the causatrie agent X ray changes compatible with
physical observations early in the course of the illness later
(Fig 35) showed the extent of pulmonary infiltration far
exceeding clinical mamifestations The striking feature of the
clinteal course was the progressive increase of pulmonary in
sufficiency evidenced by acceleration of pulse and respiratory
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rates di g <y and d anxiety Fever was
constantly present varymng from 101 to 103F Two patients
had severe arthralgia without objective joint changes
Pulmonary changes at autopsy were similar m all cases
All phases of an unusual pneumonia were seen Shghtly older
lesions undergomng early repair were present and other re
gions showed extensive orgamzed pneumonia Almost no nor
mal lung tissue remamed A viral rather than a bacterial
onigm was ndicated by acute edema of the air spaces and
interststial tissues associated with fresh alveolar hemorrhages
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pulmonary edema are known to be particularly susceptible to
secondary bacterial pneumonia

[Tius study as well as others from the chnic of Dr Barry Wood, has
greatly clarified the pathogencsts of pneumontas As mdicated edema of
the lung however produced seems to offer a fayorable medium for bac
tersal growth and subsequent mflammation It may be said that compared
with a physologically mosst lung a wet lung 15 more susceptible to
pneumoma —Ed ]

Pecular Preumoma Associated with Retinal Cytod
Bodies Plulip A Tumulty Morgan Berthrong and A Me
Gehee Harvey? report three cases Persistent severe hacking
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paroaysmal cough was a prominent ecarly mamfestation in
two patients whereas a third had only occastonal muld cough
For several weeks two patients had constant low grade un
explaned fever associated with progressive anorexia weight
loss weahness headache and malaise One patient had pleural
pan and a pleural friction rub was heard m another The
principal physical alterations consisted of chest rales of
varying character Typical cytord bodics were observed
all patients on funduscoprc examunation A normal white blood
cell count peraisted throughout the sliness of each with nor
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TUBLRCULOSIS

Tubercuhn Negative Tuberculosss, according to Wilh
Mascher® (Malmby Sweden) may be present after desens:
tization during mncubation when the infection has not taken
(after BCG vaccmation or natural infection) m cachexia n
nuliary spread of tuberculosts during the course of certan
nontuberculons infectious diseases 1 reversion of pre
viously tuberculin positive clinically healthy persons mn bio
log1cally healed tuberculosis m old age or n certain cases of
active tuberculosis m which none of these conditions can be
demonstrated

Of 196 tuberculin negative persons with questionable
changes on mass nuntature x rays 407 per cent had active
tuberculosts The number of tuberculin reactors 1s no longer
an absolute index of the number of persons infected with
tuberculosts For practical purposes a negative tuberculin
test 1n a case of suspected pulmonary disease does not exclude
tuberculosis even 1f the patrent 1s m good general condition
and free from intercurrent nontuberculous infection In en
vironmental examinations persons not reacting to tuberculin
should be examined by x rays because 1t cannot be assumed
with certamty that they are tuberculosis free Chnical er
A ray evidence of tuberculosts must not be rejected because
the tubereuhn test 15 negatnve Though x ray changes were
charactenistic of pulmonary tuberculosis 11° patents fatled
to react to intradermal mjection of 1 3 mg tuberculin In six
patients My cobacterium tubcrculosis was 1solated by sputum
culture In two patients acid fast bacilli seen on microscopic
sputum exammnation could not be 1solated by culture In the
other patients bacteriologic exammations for tubercle bacill
were negative Of six who were vacainated with BCG two
became tuberculin positive with a typical papule at the site
of vaccination but the others remamed negative Tests with
coderne as a nonspecific irrstant rate of absorption of a chlo
ride wheal development of erythema after irradation and
mncudence of passive dermographism demonstrated that the
general reactive capacity of the skin was normal n all pa

@ Am R Tb 63 %03525 My 1951
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formation of fibrin plugs n alveolr hyalme aheolar mem
branes muld mononuclear cell reactton and limng of alveolar
walls by plump elongated cells Of special interest was the
widespread fibrous organization of pulmonary exudates asso
caated with an acute process Osganzing bronchiolitis and ex
tensive metaplasia of bronchiolar and ductule epithelum (Fig
36) were associated with organized pneumonia mn all cases
Cytord bodies are white spots with fuzzy outlne (Fig 35)
generally one fifth the diameter of the optic dish they are
wsunlly seen only m the postertor portion of the retma

Fg 38~Fu o ol show g typcl eyt d bodes a d small hm bxe,
(Eo gy of Tum iy P A £ M W A e
3

Though they have 2 charactensstic histologic picture when
viewed funduscopically they cannot be distingtushed from
other types of exudative lestons On microscopic exammation
the retinal nerve fiber layer 1s swollen and contains curious
cell Ithe bodies with a central eosmophthe globule (Iig 37)
Since such bodtes are seen i a wide vartety of circumstances
they are not typical of any particular disease entity

Although the cause of the iflness 1s obscure an unusual
locahzed form of collagen vascular discase with msidious
onset progressing to pulmonary fibrosis cannot be excluded
Other features pont to a peculiar form of virus pneumonitis

[This stuly 15 of great wtese t because at 1s su pected that certan
cases of pulmonary fibro 1s are due to scyere pncumenias which have
recalved ncompletely and gone on to ofgamzation ~
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residents reacted to the second dose 1n areas with high as well
as low frequency of first dose reactors Frequencies of sec
ond dose reactors were more than twice as high 1 a large
contiguous area cast of New Mexico and south of Kansas
Missourt Kentuchy and Virgima wiich includes parts with
very huigh moderate or low prevalence of first dose reactors
The area showing the highest frequency of second dose re
actors was centered m Lowsiana and Mississipm with some
indication of lower frequencies toward the east and west
The proportion of second dose reactors was higher i rural
than 1 urban subdivisions 1 contrast to that for first dose
reactors Among residents from Lowsiana farms 72 per cent
responded to the second dose and only 9 per cent to the first

Distributions representative of the southern part of the
country could be viewed as distortions of the normal and must
be explained esther by reduced level of sensitivity among the
infected or by local enistence of nonspecific allergy among
those not mfected with tuberculosts Swce the first explana
tion would necessitate acceptance of the extremely complex
consequences of the assumption that tuberculous infectson 1
certain parts of the country fails to sensitize to the usual de
gree the second appears much more acceptable Apparently
the southern population 1s composed not only of those who
have been infected with tuberculosis and nomnfected persons
but also of persons with nonspecific allergy The allergy may
be caused by nfection with an organism allergentcally related
to the tubercle bacillus The localization 1n Lowsiana and
Mississippi and the urban rural relation suggest that certan
conditions such as climate soil and vegetation may be m
portant factors influencing such nonspecific tuberculin senst
tinity Person to person contact as i tuberculosts is prob
ably not significant m this respect

{From time to time the question arises as to whether clo ely related
©Or cross reactions may not be due 1n some cases to the presence of antigens
of saprop| b Thi tion was sugge ted for tuber
culn reactions mn cattle without dem nstrable tuberculous lesions Long
{Am Pev Tuberc 63 355 359 March 1951) has ¢ ted expcrimental evs
delécde which suggests that saprophytes may occasionally be responsible

Study of Chemical Mechanism of Tuberculous Caseatron
Charactenistics of Fats of Caseous Material According to I
Grundland H Bulliard and N Maillet? (Paris) lipuds are

v m 4 59 406407 M 2 1951
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trents Old tuberculin and PPD prepared from M tubercu
losis 1solated from one of the patients caused tuberculn re-
actions 1n controls of the same intensity as those developing
by simultaneous testing with ordmary OT Tuberculin neu
tralizing factor (anticutin) was found m the serum of ane
pattent results for the factor were equnvocal 1 a second and
negative 1n two others This evidence does not provide con
vineing support for the 1dea that tuberculin neutralizing fac
tor causes the negative tuberculin reactions in these cases

[The occurrence of bacteriologically proved and pnhealed tubercylosis
in tuberculin negatne patients remamns unexplamed However such an
occurrence 15 most exceptional and does not depreciate the value of the
tuberculin test m differential diagnosis There are a pumber of non
tuberculous lestons which resemble tuberculosis clummcally and roent
genologically and there are unusual cases i which these Jesions are asso
ciated with nonpathogente  saprophytic acid fast bactlli—Ed 1

Studies of Pulmonary Findings and Antigen Sensitivily
among Student Nurses Geographic Differences 1n Sensitivity
to Tuberculin as Evidence of Nonspecific Allergy Carroll
E Palmer Shirley H Ferebee (U S Pub Health Service)
and O Strange Petersen? (Copenhagen) based thewr studies
on tuberculin tests, using a first dose of 00001 mg and 3
second 0f 005 mg PPD S 1a 10000 white student nurses it
10 widely separated metropolitan areas in the United States
Only nurses who had spent at least five sisths of ther Ines
1n the same place were selected and all were tested within 12
months after admusston to training

In the 29 states represented percentage of first dose ¢
actors varied from 46 to 278 Low rates predommated for
states m the north and west and hugh rates were found 1n the
industrial centers of the east and mn some southern states
There was considerable wregulanty in location of high an:
tow prevalence areas of first dose reactors In general thé
frequency of first dose reactors conformed with other indexes
of the prevalence of tuberculosis There was a substantial but
not very high correlation betw een tuberculosis mortality rates
for the white population 1 these states and the percentage
of first dose reactors

Reactions to the second or high dose were strihingly mde
pendent of first dose reactions and showed a peculas geo
graphic pattern Throughout most of the country a remarh
ably constant proportion of approaimately 24 per cent of all
G5y Pub Health R p 65 1111 1131 Sept. 1 1950
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Effect of Organic Aads on Mammalian Tubercle Bacilly
was studted by hene J Dubos (Rochefeller Inst) Growth
m witro was inhibited by addition of sodum salts of certan
orgamic acids n low concentration to a varrety of liquid and
agar culture mediums contaming whole serum or serum albu
min Capric acid was the most active compound tested but
growth was also mhibited with the shorter aliphatic acids
Lactic acid was mhibitory whereas heto and dicarboxylic
acids were mactive mn this respect Inlubitory activity was m
creased as the pH of the medium was lowered by addition of
hydrochloric acid It was greater in medmums enriched with
serum or oleic acid albumin complen The mhibitory effect
appeared to be bacteriostatic rather than bactericidal aad
depended on a dsturbance of the normal metabolic processes
of the orgamisms

These findings may be of some sigmificance with regard to
survnval and maltiplication of tubercle bacilli m vho within
inflammatory and caseous areas Such areas are often acidic
and contamn high concentrations of organic acids Although
there 1s Jack of comvincing quantitatrve data it may be as
sumed that the concentration of organic acids and the pH
prevailing 1n inflammatory areas are similar to those used 1
the present study and exert a bacteriostatic effect on tubercle
bacils Despste results of the present study there 1s much
evidence that the ability of the mnfected host to overcome n
fection ultimately depends on the power of its monocytes to
kill the bacillh that they have engulfed

Interpretation of Results Obtained from Cultivation of
Sputum Samples for Mycobactennum Tuberculosts Edgar M
Medlar Sidney Bernstein and Fredric C Reeves® (Veterans
Admin Hosp Sunmount N Y ) made a comparative study
of five mediums using 447 smear positrve and 1710 smear
negative spearmens (1) egg yolk potato medum (American
Trudeau Society with shight modification) (2) oleic acid
albumm agar medium of Dubos (3) Herrold s egg yolk agar
medmm  (4) Jensens modification of Lowenstens medm
and (5} modified Petragnannis medum (difco®)

In each comparatrve study some of the smear positive

€2) J Expe Md 9 319332 Ot 1 1950
G} Am J P> H Mhel 92301 M b 1941
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the chemscals of mmportance m tuberculosis constiuting
227 30 per cent of the weight of the tubercle baciilus Some
of the constituent fatty acids may cause a celiular reaction of
a tubercular type w the perstoneum Some of the fat appears
to absorb streptomycin and the effectrveness of the antbrotic
1s ipraved by adsorbing certam fatty acds (iugher than Cuo
chamns) on the surface of the orgamsm Ail\ylstreptom)clh
rnes have mereased potency by virtue of thewr fat adherence
The caseous materal of the tubercle contamns 1377 2379 pér
cent of fat (dry weght) of whach 258 335 per cent 18 choles
terol It 15 therefore unhhely that the cascous fats are de
med only from the tubercle baciflus hpds wiuch do not 1
clude cholesterot Furthermore the cascous matenal 18 appar
ently poos m baciih These considerations fed the authors 10
study the fats of caseous material and the reactions ta mycolie
acid from the tubercle bacillus Analyss of glycersdes sterols
and phosphatids were carred out to see 3f the distrsbution of
fatty substances differed from those of protoplasmic fats
Caseous nodes lung and hadney were fined m yarious solu
tons and stained for dsfferent fats

Grant cells were found to have a high fat contest 2 smalt
portion m the cytopiism corresponded to phosp]mnds The
sterols appeared as dissemmated granules m the cytoplasmt
Glycendes were computed by deducting these fractions from
the total fat Injections of mycolic atid caused formation @
nodes with giant and epsthehord cells resembling those seen
m twberenlosis The fats appeared carly m the gant cells
regroupwng the protoplasmic fats around the Lpsds of the
tubercle bacillus These hipsds smcapable of ondative catabo
hsm have a greater affimsty for protoplasmic fats than do
protems The cherucal hnhages mvolved can be walyzed b

phystcal chenueal means {dispersion forces of London}
{h.nowledge of the complex chcmscal composition of the tuberculous
Jesion would probably go far m explamsng the phenomena of nocsass
coagulation and frequent fmbure of the mecrotic tass to slcagh out a8
contrasted with rapid hguefaction n other Jessons ds wall 2s fater anhibt
tion of bactersal growth and somctimes nltimate storiization Seme
{here factors appeas 10 be wnolied nomsgecfie sessstance to the snfec
son Chermeal research offers much promi e as sndicated by thiy mnestigs
tron and that which foilows The possible afllanty of some of the constite
ents of the tuberculous 1eston for strptomy cin 1y most Jnteresung and may
throw some lrght on the mcchanim of action of this and other antsmt

crobia) agents —k
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tinns were demonstrated in 80 per cent of 104 patients m
whom diagnosis of tuberculosis was established by detection
of tubercle bacillt and m 6 with typical symptoms and signs
of tuberculosis 1n whom tubercle baails could not be demon
strated Serum from 26 of 28 healthy persons with negative
tuberculin reactions and from 11 with varous diseases and
negative tuberculin reactions showed negative hemagglutimn
uiter Results were negative 1 8 of 10 persons known to have
had actine tuberculosts which had been arrested for a long
period
In 50 per cent of 71 healthy persons with pesitive tuber
culin reactions there were positive hemagglutimn titers n
contrast with the results in the normal persons with negatne
skin reactions who bad no antibodies 1 their blood This
suggests that antibodies had been stimulated by injection of
tuberculin smce w most cases the tuberculin test was per
formed before serum was collected for the hemagglutimation
test These findings were confirmed by results of hemagglut:
nation tests wm nermal subjects performed before and after
admimistration of tuberculin Among 13 persons 1n whom re
sponses to the hemagglutination and tuberculin tests were
negative 10 later showed positine hemagglutinin titers and
13 had posttive tuberculin reactions seven weehs after admm
istration of BCG

Of 11 patients with sarcoidosis 7 had positive hemag
glutsn taters

[The hemagglutination test has recened much study this and two
following articles reflect some of the present interpretations and op n ons
Rarby and Burnell {(Am J Med 10 761 June 1951} do not consider the
test of much diagnostic value since they obtained false positive results 1
10 per cent of patients w th nontubercufous di ease Flemng Runyon and
Cummungs (Am J Med 10 /04710 June, 3951) bel eve that an elevated
titer favors tuberculo 15 1n differential diagnosts although low or negat ye
tters do not rule out actn e tuberculosts In sarcoidosis ¢ ters were mlar
o tho e m normal adults n whom titers were occasionally high  As
Afiddlebrook suggests the test though not entirely pecific s of value
i nical judgment hen werghed w th  ther findings —E

Practical of H 1 Reaction 1
Tuberculosis Sidney Rothbard A S Doonetef and KX E
Hite® (Montefiore Hosp New York City) present data
which confirm and extend the observations of Mddlebrook
and Dubos on the specific agglutmation of sheep erythrocytes
sensitized with antigen from tubercle bacilli by serums of

) Poc.Soc.Eper B 1 &Med 76 2 5 M y 1950
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concentrates were unproductive All medums except no 3
appeared equally capable of stimulating growth of M tuber
culosis With no 2 cultures had to be examined mucroscopt
cally to identify growth in manj nstances before the fifth
week The growth on no 1 was more Juxuriant and more
raptd than on other medwms m many instances and wvisual
recogmition was possible at an earlier date Smmlar condi
tions pertamed to the cultures of smear negative spectmens

In about 15 per cent of smear negative specumens pos
stble detection of M tuberculosts was mterfered with by over
growth of secondary orgamisms Such interference was pres
ent i only 2 per cent of smear positrve specimens Over
growth with secondary organisms was as low on medwum no 1
as on any other whereas the largest number of contamina
tions was found on no 2

There were 143 imstances 1 wiich growth occurred on
one medum only and i which neither medium was over
grown with secondary orgamsms Of these 116 were on
medium no 1 and only 27 on all the other medmums Although
there were at least twice as many cultures positrve on no
only as on the other medrums the greatest difference be
tween mediums was noted with no 2 and 3 both agar bases

The procedures used for growmng M tuberculosis 1 2
routme diagnostic service should be geared to the most effi
ctent method for obtaimng growth when baall are present
mn small numbers The results indicate that the shghtly modi
fied AT S medium 1s equal 1f not superior to others

[The point 1s to be stressed that some culture mediums while possess
g peesal advantages 1n imvestigatine work may not be as serviceable as
others for utilitarian diagnostic purposes The desirability of a dependable
technic m the laboratories of general and specialized ho pitals 1s fre
quently impressed ont one confrofited with the problem of refined differen
tia] diagnosis The medium recommended here seems to be as serviceable
and relable as any rccommended Frisch and Tarshis (Am
10 761 June 1951) describe a simple dehsdrated agar medmm with 25
per cent human bank blood which they consider stable for sputum and

pure cultures —Ed
Chnical Interpretation of Middlebrook Dubos Hemag

glutinatson Test After substituting a commercial tuberculinn
preparation for the special entract used by the orignal 1n
vestigators David T Smuth and Nancy B Scott® (Duke
Umv ) performed 800 tests on about 400 persons Hemagglu

TT#) Am Rev T berc 62121127 A g t 1950
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i test for tut if are noted (1) In shilled
hands the high degree of speaificity of the reaction sug,ests
that a postteve reaction at 1 8 or ligher dilution of serum 1s
presuniptive evidence of disease due to tubercle baciili or to
a mycobacterium closely related in antigenic structure (2)
A certain percentage of persons with climcally active tubercu
lous disease fail to give a positive hemagglutination reaction
either because of the severity of illness or becau e of inability
to produce antibody agamst the antigen mvolved 1n the test
(3) Results become negatne after a period of freedom from
spreading disease even when visable tubercle bacil are still
present n the tissnes (4) Reactivation may be detected by
the test before other evidence 1s obtamed by present diagnostic
methods (5) No conclusions regarding the patient s state of
resistance are justified on the basis of test results The re
action tater 1s not a measure of the degree of activity of the
disease (6) Undue stress on the hemagglutmation test in
contrast to a comprehensine climcal bactenologic and x ray
evaluation 15 poor medical practice
Study of Adolescent Chudren Imoculated with BCG i
Early Infancy Milton I Levine’ (Cornell Univ) presents a
follow up report on 601 persons aged 1223 who had been
vacanated with BCG m mfancy and 564 controls Chest
X rays were obtaned on 298 of the vaccinated and 286 con
trols Of the vacanated patients three had x ray evidence of
healed primary complex and two of remfectson tuberculosis
Studies showed that the BCG vaccme was weak or madequate
m two of the first three and that in the third vacanation was
carried out 1 the preallergic phase of a human tuberculosis
nfection In the two with remfection tuberculosis the allergy
after 2 weak BCG moculation 1 one subsided and the chuid
had a sut to open tubercul with later
develop a bercul The second showed
evidence of having lost the tuberculin allergy about three
years after inoculation
Among the 286 controls 27 had definite caferfic deposits
the lung fields evidence of a healed primary complex There
were 1o cases of remfection tuberculosis m the control group
It 1s eatremely difficult to determune the efficacy of BCG
tnless some method of maintaining the potency 1s devised and

) P4t 6353861 De mbe 1950
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tuberculous patients The original test was slightly modified
mcluding use of old tuberculin concentrated four times is
normal strength

Of serums from 110 normal adults 105 contamed no anti
bodies and i the others they were present m low titer Of
serums from 106 patients with nontuberculous diseases 98
gave negative reactions and 8 gave reactions m dilution of
12 Of 168 patients with active bacteriologically proved
tuberculosis serums of 155 gave positive reactions m titers of
1 81 512 Serums from some patrents with mummal mod
erately or far advanced pulmonary tuberculosis gave negative
reactions Among 33 persons who had been 1n good heaith at
least seven years but at one time had had active pulmonary
tuberculosis the serums of 2 reacted m 1 2 dilution the rest
showed no reactions

In 10 of 120 tuberculous patients whose serums were
tested at monthly mtervals antibodies were no longer detect
able by this techmic Thetr disappearance was correlated with
absence of disease activity and farlure to demonstrate tubercle
baailli in the sputum or gastric contents on smiear or culture

The hemagglutination test apparently 1s a valuable dag
nostic tool but its greatest value may he mn demonstrating
the presence of tuberculous actrvity

Hemagglutination Test in Tuberculosis In 1948 a highly
specific hemagg lutmation reaction was described wihich read
1ly revealed antibodies 1 the serums of patients with active
tuberculosts Addition of complement to the hema, glutmation
system transforms the reaction from specific agelutmation of
red cells to hemolysts this hemolytic modificition seems to
have advntages over the onginal agglutination test

The matenal which sensitizes red cells 1 the hemagglu
tination reaction appears in culture filtrates of tubcrele ba
alli only 1n association with lysis of the orgamsms Gardner
\liddlebrook® (Rockefeller Inst) postulates that release of
antigens which stimulate production of the antibodies fe
sponeible for the hemagglutination reaction ceases soon after
the baailli stop multiplying and spreading There 1s no evt
dence that the anttbodies measured m the test are directly
related to the mechamsm of protection

The following possible limts of usefulness of the hemay,

6 Am Re Tlerc 6 23 26 A5 11950
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but alse m general ha pitals the fear which has developed among pro
fessional workers ss niot fully ju tified by the known facts Thus fear adds
ta the difficultses of nursing tuberculous patients The problem of infection
1s comglicated by the compensability as an occupational disease n many
states Canettr and Robert {Rev tuberc 14 451 457 1920} found a higher
mcidence of relapses among physicians who recovered from tuberculosis
and remaned to work m tuberculosis ho pitals than among those return
g to private practice and they interpreted this 1 favor of exogenous
supenmiection The validty of this conclusion may be questioned m view
of other factors which would play a part Dahl (Acta tuberc scandinay
2475 49 1950} attacks the study of Hemnbech purporting a threcfold
mortality from tuberculosis among heavily exposed nursing probationers
compared to Oslo women of the same age Considerng false positne
tuberculin tests the greater mamfestation of disease duning the first year
after primary mnfection the possiblity of better selection 1 towns and
better observation of the probationers Dahl believes the morbidity to be
the same 1 the two groups Autopsy evidence seems to andicate only oc
casional superinfection so long as pre existing lesions are not completely
healed —Ed ]

Study of Relation of Nutntional Status to Pulmonary
Tuberculosis Charles R Shaw Frederich Beck Helen Pilcher
and June Parker® (Cornetl Umiv ) determined the serum con
tents of hemoglobin vitamins A and C carotene alkaline
phosphatase and total protemn m 187 adults with pulmonary
tuberculosis and 118 nontuberculons adults Dietary studies
were made on 2> tuberculous patients and 17 coatrols

Intake for most nutrients was quahtatively sundar for the
groups It was about 50 per cent higher for the controls
probably because of their greater physical activities most of
them bemng rural workers There was hitle or no correlation
between the status or stage of tuberculosis and the blood
levels of the factors studied A possible exception was the
hemoglobin level which was lower in far advanced cases than
m controls There was a close correlation between symptoms
and the blood concentrations of all nutrents studied No sm
gle nutrient appeared more affected than others but there was
a general trend downward 1n the blood concentration of ail
nutrtents as the symptoms became more severe

[Such careful studies empha 1ze the impairment of nutrition by tuber
tulo 15 There 15 great need for more studies concerming the nutritional
factors which seem to favor development of the d sease —]

Exzpenmental Tuberculosis Effects of Anastomosis be
tween Systemic and Pulmonary Artenes on Tuberculosis 1o
Monkeys C Rollins Hanlon and H William Scott Jr (Bal
timore) and Byron J Olson! (Bethesda Md) altered pul

) Am.R T be 623864 J Iy 1950
B 5§55 PO
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a standard accurate means of moculation (preferably the
mntradermal method) used If the tuberculn reaction 15 not
positive two months after vaccmation, the procedure should
be repeated Revaccmation should be carried out subsequently
whenever the shin reaction again becomes negative

[The guestion of the exact merits of BCC remains rather controver
sial Its harmlessncss 15 assumed from vast clmical experence although
under hughly artificial conditions progressne and fatal pulmonary disease
can be produced by BCG orgamsms [his was accomplished by Vorwald
Duorshi Pratt and Defabant (Am Rev Tuberc 62 455 474 Noyomber
1950) 1n gumea pigs having silicosis from mhalation of quartz dust, BC
did 10t protect these animals from tuberculous infection produced by at
tenated Ry organisms On the other hand Poulamn (Res tuberc 14 495
500 1950) 1s conducting a study of protection conferred by BCG agamst
tuberculosts among young workers 1n the Saare and Moselle mines Most
workers agree that immunity evohed by BCG 1s only partial and relatne
and 1s probably less reliable and of shorter duration than that conferred
by natural infcction The advantage of course 15 the relatively Jow viru
lence of BCG Thus 1t 1s still widely favored as a means of partial protec
tion of people lving i highly contammated areas —Ed]

Tuberculosis 1n Student Nurses and Medical Students at
University of Wisconsia was reviewed by Helen A Dickie®
Tuberculosts developed n 19 of 183 oniginally tuberculin
negative medical students in the classes of 1934-43 but 1w
only 2 of the original 9> tuberculin reactors In the classes
of 194447 tuberculosis developed m 6 of 44 origimal tuber
culin negative students and i 2 of 46 ornigmal tuberculin re
actors Of the 106 who recenved BCG vaccmation 1 has
tuberculosis

Experiences 1n student nurses during the same periods
were similar Three student nurses had a ray evidence of
tuberculosis at the time of the first positive tuberculin test
and mn five it was detected on A rays witlun three to nme
months after tuberculin conyersion Among tuberculin con
verters i medical students there was 1 death I8 recenved
sanatorrum care and 7 with small lesions continued their
worh with hnuted activity On x rays the most common Jota
tion of the parenchymal lesions was in the upper lung field
especially in the infraclavicolar area

Although environmental control of tuberculous nfection
must recerve close attentron because of contmued exposures
nfection will occur n these professional groups despite the
most nigid program Therefore BCG vaccination merits trial

[Though some extra hazard of wfection exists ot only i tubcrculosis

19 A n T A d 3394959 Octoe 1950
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sone Survival time reached 100 per cent for amimals recery
g tubercle bacills alone 87 per cent for cortisone alone and
20 per cent for tubercle bacilli plus cortisone

Autopsy showed diffuse small pearly nodules 1 the lungs
of rats mfected with tubercle bacith Microscopically the pic
ture was that of an orderly well contamned granulomatous
process Ammals given tubercle bacillh and cortisone had large
caseous masses which sometimes mvolved whole lungs Micro
scopically these lesions showed diffuse interstitral pneumo
nitis with profuse alveolar esudation contamung large num
bers of mononuciear cells There was no attempt at tubercle
formation

Cortisone enables tubercle bacih mn the rat to multiply
more 1apidly produce more diffuse lesions disseminate and
result in death of the anumal It seems to lower the hosts
natural resistance Caution should be used m admimstering
cortisone to persons with active tuberculosts

{Other experimental nvestigators report rather sinular alterations and
aggravations of tuberculous lesions 10 various ammals This subject was
iscus el 1n a symposium at the American Trudcau Sciety mecting 1
Cincinnatn 1n May 1951 Cortisone has alo been shown to uppress some
early inflammatory reactions to the tubercle bacillus LeMaistre and as
socrates (] Chn Invest 30 445 456 May 1951) reported a climcal study
with ACTH and cortisone The imm diate improvement of symptoms and
le 1 ns 0 some pat ents was tribang though temporary In view of the
expenimental evidence 3t 1s su pected that aggravatons of tuberculasis
have { lluwed use of these hormones for arthritis or other condit ons and
this result might be anticipated unless the tuberculous lesions are hnown
to be well healed —Ed )

Results of Treatment of Active Mimimal Pulmonary Tu
berculosis with Modified * Bed Rest Statistical Analysis of
289 Patients Followed for Seven Years after Discharge from
Trudeau Sanatorium was made by Roger S Mitchell and Jack
R hnudson® The cumulatne reactnnation rate for 289 pa
tients was 37 per cent In 60 per cent the phenomenon had
appeared by the end of the first year after discharge but in
mine patients the first reactivation occurred more than seven
years after discharge Of the entire series 7 18 years after
discharge only 3 per cent had died of tuberculosis and 4 per
cent were chromcally 1ll with the disease Except for those
dead of nontuberculous causes the others were well and
working when last contacted

Prognosis improved with passing years mn females but
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monary airculation by anastomosts between systemuc and
pulmonary arteries 1n monkeys infected intravenously with
human tubercle bacilli Nme monheys with end toend
anastomoss lived 80 257 days after moculation In eipht the
extent of pulmonary disease at autopsy was greater i the
lung on the side of anastomosts Numerous conglomerate
tuberculous lesions i this lung showed massive caseous areas
n contrast to smaller less widely distributed tubercles i the
oppostte lung Lesions 1 the lung on the nonsurgical side
were sinnlar to those found 1 both lungs of control antmals

Three monkeys with end to side anastomosss hved 79 81
and 262 days At autopsy the distribution of caseous lesions
was equal m the two Iungs m one ammal but the disease
process was much greater on the side of anastomosts 1 the
other two

The 24 control monheys died of widespread tuberculosts
76 186 days after mfectton Charactenstically the tubercles
were of milary type and small Extrapulmonary lestons were
sumlar mn character and distribution to those i monheys
with arterial shunt

Drversion of systemic blood mto the pulmonary arteres
produces a pathologic process ditfering from the disease 1
control ammals but the factors responsible for the differcnces
are not immediately apparent In the Jung on the side of the
arterial shunt there are an increase 1n blood flow and oxygen
content of the blood as well as alteratton in the pulmonary
artersal pressure There may also be changes m the usual
hematogenous dissemmation of tubercle bacili The mmpor
tance of each of these factors remamns to be evaluated

[This 15 somewhat remimiscent of a trcatment of bone and joint
tuberculosis hnown as Biers hyjeramna trcatment, i which tourniquets
were apphed to the imbs to produce congestion and hypercmia about the
lestons In ome ca cs tlus tr atment sccmed to be beneficial but i others
active Jesions were reported to be aggravated Crreulatory factors certanly
seem to be important and they ment study ——Ed

Course of Experimental Tuberculosis in Albimoe Rat as
Influenced by Cortisone Max Michael Jr Martin M Cum
mings and Walter L Bloom (Fmory Umv) mjected 2 mg
of a young culture ot \ycobacterium tuberculosis inkraper:
toncally imto healthy rits Some of the ammals were used as
controfs while the others were given 3 mg cortisone daily for
42 52 days Another group recenved onfy anyections of cort
@) Proc. Soc Exper B L & Med, 75 613616 Novembes 1950
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tuberculoma 1s a tumor like granuloma caused by the tubercle
bacillus encapsulated by connective tissue and showing no
evidence of surrounding nflammation or spread A pulmo

Fg 39 (abo left) —Rounded ma Lt
oer Jbe Out rmost o d s fleson whs
u tand scems 1o Lltrte p lwonay 614
Tumor mast contans an  ea of dum shed
deas ¢y

Fg 40 (abo )—Lateral p jest o

Fe 41 (f0—R sected 1bc wib tube co
oma t nsected.

(Courtey FCuler G J o § ] Thoace
S g 2079882 N mbe 19%0)

nary tuberculoma may anse from (1) encapsulation of a
guant primary focus—this focus may appear at any age (2)
encapsulation of a restricted reinfection focus of tuberculosis
that has a tendency toward rapid regression and becomes
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age alone brought no significant diferences Re.uits m muts
were not notably better than mn females There were 50 \e
gT0 patients 1n this <eries Presumably recent le. oo odowed
a more unstable course than the denmuely ofd lesicn. There
was direct correlation between results ard the average extes
of pulmonary nvolvement on the flat chest nlm. Locaca o1
the diceace had no bearmg on late re.ults Le.ioas wachsged
on <ernal \ ray» dunng sanatorium residence presen ed &3
mificantly more 1avorable prognosis than tho-e weih sLght v
questionable increase of innltration There was alsa =oe
favorable prognosis ot probable sigmincance whea s on-
with any degree of cleanng were comrpared w-th tne l.uer
group Rapidity and degree or cleang during sana 0r7%1
residence had 110 _pectal bearing on resalts Absence ot VEp-
toms betore admission was a ravorable progro nic 1ga. Re-
sults were not related to the finding or poutnie putLm of
some time dunng residence. Sputum was positive @ 6+ pF
cent of cases There was no sigmbcant differesice 1 the mesa
duration of moditied bed rest between persons haviry &
reactination and tho<e who remamned well for the nest ~ve3
years

Controlled and comparative studies are needed 10 a5
the relatn e ments ot modined bed re t more Jeqient regimess
and strict rest regimens i treatment of msnumal pulmonary
tuberculosis

{Relapsirg “mimmal” tobercalosss hould t-aally be comadesed 2 £3
of chromaty ot least ia the patho (53¢ sense. Chromicre mav bave beed
establs hed betore the patient began rest treatment mer o=
f1ances rest treatment 15 00t as eflectine as it 15 11 reces.y deveoned
mmal lesiors. It would b~ de.irable, of couree, to «pply trestmert 1o
avoud the ligh e of relapses and ck reported 1 this sta'Y
from one of oar best 1 ttutions. “Modified™ bed re-t 1s @ Very reatv™
factor dependirg oa medical concepts and pructices ond o the odrmunal
reaction and co-Operation of patients the earler the lesson «nd the jes its
secro 15 the more prompt and lastirg will be the respecze. In soeme Gises
act.omcrobial therapy may be added, but as yet st 15 pot favered Lot
chuefly because of the development of drug rest tance. In yourg perscs
more chrome mnmal Je 1005 which grie mise 10 per 1 .t or recormEct
po ive bactertal cultures and act as  ource c1 occassona] ICTERSES
or preads of the disease are barg removed s.rgually m wed cceced
ca_es, uslally with saccess,—Ed ]

Pul 'y Tubercul Pathog , D. and
Managemesnt. According to Gordon J Culver Jo-eph P Con
cannon and Joseph E. MacManust (Buffalo Genl Hosp) a

TT @) J Thorane Stz ) S8 Novemeer 15 3
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calafied mass m serial » rays over a few months 1s not ev1
dence that the mass 1s benign A peripheral lesion without a
defimite diagnosis demands operative exploration

{Many tuberculomas (a generally us d but not very appropriate
term} are poorly f at all encapsulated with fibrous t1 ve In young
persons particularly they are 1 kely to be more or le 1 pissated or lique
fied ca cous abscesses which may slough out leadng to bronchial dis
emination of ifection D pending on the history age of the patient and
duraticn of the lesion some of these lesions should be re ected after a
well concerved cour e sometumcs prolonged of antibiotic therapy to clear
up as much as po sble of the peripheral non necrotic exudate There 15 a
growing tendency to remove surgically solitary her cal or circum cribed
pulmonary Ic 1ons without delay becau e of the pos tb Lty cf cancer
However the nature of many of these lesions can be determuned or trong
Iy ferred by thorough study and there 1s a reasonable medium between
precipitate surgery and unscemly delay for observation —!

Controlled Investigation of Streptomycin Treatment in
Pulmonary Tuberculosis Esmond R Long and Shurley H
Terebee (Natl Inst of Health) report results of 12 months
observation on 271 contral tuberculous patients and 270 who
had streptomycin m addition to the usual therapeutic meas
ures The two groups were comparable in age sex color type
and extent of disease 1nt 44 streptomycin and 77 control cases
the study was incomplete The experimental group recerved
streptomyemn (20 mg /kg bedy weight) for 91 days a sec
ond course was given to 27

During the 12 months 21 of the streptomycin group and
40 contrals died In both groups the mortality rate was higher
for males than for females and among nonwhites than among
whites

Underweight patients who recerved streptomycin showed
a greater tendency to gam weight than did controls The
number of febrile patients i the streptonycin group dropped
sharply at thrce months and remained at about 5 per cent
throughout the year The decrease was much slower n the
control group but at the end of 12 months there were fewer
with temperatures above 996T than m the streptomycin
group At the end of three months 1 the streptomycmn group
the proportion of patients producing virtually no sputum had
definstely 1ncreased and 1t contmued to do so more slowly
throughout the year In the control group there was a much
shghter and more gradual mcrease m the proportion without
sputum and a tendency to move mnto the dead category

) PbH 1thRp 6514 11451 N 3 1950
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h (3) a completely bloched tuberculous cavity
with resultant inspissation of caseous matersal fibrosis cal
cification and shrinhage of the occluded cavity (this cavity
may occur i the remnfection focus and rarely in the Ghon
focus)

\ ray diagnosis of circumscribed solitary shadows in Jung
fields 15 often difficult a rays cannot always be relied on for
adequate differcntiation  Differcntial diagnosis must always
mclude prunary and secondary neoplasms tuberculomas en
capsulated effusions cysts abscesses, localized areas of pueu
monitss hamartoma of the lung arterioyenous aneurysms and
other rarer lesions The sohtary circumscribed shadow of the
tuberculoma 1s easily confused with peripheral pulmonary
caranoma (Figs 39 and 40) So far as 1s known xrays
have never shown caleification 1n primary malignant tumors
but have shown 1t occasionally 1n tubercujomas Most solitary
peripheral masses with or without surrounding filtration
will prove to be carcinoma This peripheral type constitutes
about 25 per cent of all primary lung tumors Figure 41
shows a transected tuberculoma in a recected lobe

The problem of deciding the best treatment for a patient
with an asymptomatic soltary well circumscribed mass m
the lung field requires the use of every avarlable diagnostic
method The patient should be fluoroscoped and x rays taken
Primary neoplastic disease of other organs should be ruled
out Bronchoscopy should be carried out and biopsy done if
posstble Secretions obtaned bronchoscopcally and sputum
should be examined for cancer cells and tubercle bacilli The
tuberculin test should always be done Biopsy of enlarged
peripheral nodes 1s mdrated Intrapleoral flurd should be as
prrated and cytologic and culture studses performed Tomog
raphy may be of value m demonstrating caleification

Immediate surgery 15 recommended for the solitary round
tumor without caletfication with or without areas of cen
tral breakdown If the mass 1s peripheral it may be readily
examined at operation and local resection performed if 1t 15
non neoplastic Mo t lesions Jocated at the hifum are mahg
nant there 1s no alternatne but exploration and pneumonec
tomy 1f advisable Well caleified tuberculomas without areas
of breakhdown can probably be considered stable and surgery
1s not usually desirable The unchanged appearance of a non
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Para amnosalicyhic acid has been sats factorsly admimstered subcu
taneou {y and intravenously by a number of clinicsans when patients could
not tolerate the drug by mouth because of gastromntestinal disturbances
A pursfied (Iyophilized), sodiam salt 15 used Jor this purpose Ed]

Treatment of Pulmonmary Tuberculosis with Strepto
mycin and Para Aminosalicylic Acd  Medical Research
Council Investigation 1s reported by VMarc Dantels® Of 166
patients with acute progressive bilateral pulmenary tubercu
losis 59 were treated with PAS 20 Gm as sodium salt daily
54 with streptomycin 11 Gm daily and 53 with streptomyemn
and PAS Therapy was given for three months and obser
vation contnued for an additional three months

PAS alone was less effective than streptomycn alone
Although the » ray condition deteriorated in only a few pa
tients grien PAS 34 per cent showed no appreciable x ray
change during observation compared with 6 per cent of those
recetving streptomycin Less than a fourth of patients grven
PAS but more than half those gnen streptomycin showed
X ray imp le degree The d
was noted pan\cula:ly m febrile patients Fewer PAS treated
cases became bacteriologically negative and the differences
m chmceal improvement were also less obvious

When the two groups recening streptomycmn were com
pared the outstanding difference was m the emergence of
streptomyein resistant strains of tubercle bacilll Such re
sistance was detected 1n 33 patients given streptomycin and
m 5 given both drugs Aost of the therapeutic differences be
tween the mo groups were not great and did not sattsfy tests
of e Imp: t was somewhat greater
m the panems who received PAS and streptomycis than m
those who recerved streptomycin alone On X rays 87 per cent
of the former and 74 per cent of the latter showed improve
ment Sedimentation rate was normal at six months 1 40 per
cent of the combmed treatment group and 21 per cent of the
streptomycin group The clearest effect of combined treatment
apart from that of drug resistance was on the bactenal con
tent of the sputum In the sixth month tests 1 33 per cent of
the combined treatment group and 19 per cent of the strep
tomycin group were bacteriologically negative

Although the course of disease was less favorable mn pa
tients with resistant strams and chimcal relapses were more

) B £ M J 210731085 N 11 1950



180 THE CHEST

rather than into the improved ratings In both groups tubercle
bacilli were found 1n nearly 100 per cent at the beginmng of
the study and 1n only 1bout 50 per cent at the end of a year
Decrease was more rapid among those recetving streptomyci.
In about 70 per cent of the streptomycin group chest x rays
showed improvement at the end of three months which con
tinued during the next mine months The number showmg
no change during streptomycin therapy decreased from 1
per cent at 3 months to about 7 per cent at 12 months The
proportion showing deterioration mcreased slowly as the no
change group decreased Among controls changes 1n chest
x rays were much slower and less dramatic

Although at the end of three months the streptomycin
group showed strikingly superior improvement differences
between the two groups decreased somewhat as length of
trme after streptomycin therapy mcreased

[Demonstration of the efficacy of streptomycin agamst tuberculoss
and of the similar though less pronounced action of para amunosalicylic
acud has led to much comparison of the two drugs and particulaly to
obsenvations of their effects when given in combination The high mnadence
of bacterial resistance agamnst streptomycin after courses of three to four
months places a himt on the use of this drug alone Dye and Gogley (U S
Armed Forces M J 1 1137 1140 October 1950) and others have demon
strated similar resistance to para ammosalicylic acid i a smalfer but
still considerable proportion (19 of 37) of patients treated 120 days of
longer Both drugs have potential toxic properties which now can be
anticipated and guarded agamst by regulating dosage and schedule of
admumstration

The following two studies mndicate that a great advantage of combined
admunistration seems 10 be the postponing of manfestations of bactenal
resistance and the prolongmg of therapeutic effects Tempel and assoct
ates reduced the 1n ad to an schedule.
At the Tenth C ¢ on C| of T Veterans Ad
mimistration held wn Atlanta 1n January 1951 D Esopo and co-workers
reported on the prolonged use of combined therapy with continuing bene.
fits after a year or more in some cases Within this time the discharge of
tubercle bacill: from open tubcrculous cavities may be suppressed com
pletely at least temporanily In some cases surgical treatment became
permussible for the first time Other antimicrobial drugs o far tested when
used with streptomycin do not scem to have the same advantages

Studies on dihydrostreptomycin contimue because compared _with
streptomycin 1t has less tonic cffects on the vestibular apparatus How
ever dihydro treptomycin has been reported to cause more frequent dam
age to the auditory ncrve sometimes with deafne s which may continue
and 1ncrease after treatment Such a report 1s that of O Connor Christie
26d Howlett (Am Tev Tuberc 63 312 324 March 1951) This damage

eems more common after use of the hydrochloride salt and 15 thought to

be due to some ampunty dibydrostreptomyein sulphate may possibly be
toxic Current studies are expected to provide more information

less
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most X 13y miprorement was only shight Sputum conyersion
aceusred 1 15 per cent recening steeptomyasa daly 8 per
cent recersing PAS dandy 21 6 per cent recersing streptomy om
every three days and 37 per cent on combued therapy Before
veatment all osgamsms cultured were senxine to streptomy
oin and PAS but after tregtment sensitpaty persisted only
the group recening combined therapy Fatients treated with
steeptomycin dady showed the greatest modence (57 2 per
cent) of tonse reactions

Enaluation 60 day 5 after treatment showed chnical relapse
of 1512272 per cent  \ ray worsenng vaned from none s
the PAS group to 148 per cent m the streptomsycs daly
group Bactessolopic relapse ranged from 38 per cent m the
PAS senes to 31 2 per cent m the streptomyan A5 senes
Some degree of post treatment velapse was expected swce
cavitws persisted in sbout o0 per cent of ail panents whose
sputum becamne negatsve duning treatment The fact that col
lapse procedures or exwsional swrgery were reguared (364
per cent of the streptemyon daly group to 7> 2 per cent
those given P 1y} wd that deug
therapy 1s rarely defintive for Y p y tuberci
losis On the ather hand drug therapy ensbies more patients
to undergo varsous collapse procedures or excisional surgery
at an easher date with less danger of compheations Strepto
myeus every third day combined with PAS daidy s the regs
men of chosee for persods up to four months

Besenud and Cannamde Companson of Effect on Para
Ammosalicgbe (PAS) Plasma Concentrattons Witham P
Boger Torrest W Pstts and Mactin £ Gallagher? (Philadel
phsa Gen§ Hosp ) state thar the aserage resolt from six pa
Bents who recaved canmamide or benemid on separate occa
stons steshangly demonsirates the equality of the effects of
these two agents on the plasma concentrations of PAS With
exther agent there was no sigificant difference w the plasma
concenttabions of PAS observed one half and two hours
after admmsstration of a single dose of 4 Gm NaPAS The
time required for dutnbution of PAS 1 the body fluads 3p
Pears to be the most reasonable explanatien of thss finding
At four st and es bt hours tne to fourfold merezses of
PAS plasma concentrations were observed with both drugs

B3 Lab ACT MR B2 Ag tIND
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apt to occur tn such cases many patients with resistant strains
contmued to show improvement indiciting that drug resist
ance must not be overstressed i prognosts  PAS given alone
has a place i treatment of patients showing apparently com
plete streptomycin resistance The combation of PAS with
streptomry cin not only renders adnunistratton of streptomycimn
effective for longer periods than previously but probably per
mits repeated effective courses In using chemotherapy when
healing might be expected without erther collapse treatment
or chemotherapy, 1t should be remembered that neither PAS
nor streptomycin 1s without toxicity and that the emergence
of streptomycm resistance 1s not entirely prevented by com
bined therapy

Combined Intermittent Reg Employing Streptomycin
and Para Amunosalicylic Acid 1 Treatment of Pulmomary
Tuberculosis Companson with Daily and Intermitent Dos
age Schedules Carl W Tempel Fredenic J Hughes Jr
Richard E Mardis Milton N Towbn and Wilham E Dye’
(Fitzsunons Army Hosp ) treated 66 pattents with strepto
mycn I or 2 Gm daily 25 pattents with para aminosalicylic
acid 12 Gm daily 97 pattents with streptomycin mtermut
tently 1 or 2 Gm every third day and 95 patients with a
combnied regimen of streptomycmn 1 or 2 Gm every third
day and para amnosalicylic acid 12 Gm  da:xly Treatment
was contmued for 120 days All patients had moderately or
far advanced nonmiliary pulmonary tuberculosts with tuber
cle bacill: demonstrated at begmning of therapy none had
recenved previous chemotherapy Operative procedures were
deferred until completion of drug therapy Cavitation was
present 1n about 90 per cent of each group Incidence of tu
berculous complications varsed from 8 to 27 per cent

Lhraluation after completion of therapy showed improve
ment of chnical status ranging from 56 per cent of patients
on PAS to 728 per cent of those on streptomycmn daily Chn
ical status deteriorated 1n 8 per cent of those who recerved
PAS daily to 298 per cent of those who were given strepto
mycin every three days \ ray improvement was noted 11
885 per cent of those on combined therapy 714 per cent re
cenng streptomycm every three days 70 per cent receiving
PAS daily and 74 per cent recewving streptomyci datly In

() Am Rer T besc. 63 255311 AMarch 1951
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T il Action of T ycin 1n Vitre and 1a the

3" Ammal W Steenk Jr and E Wolin hy'
{Frudean Found ) found that § 10 pg terramyam/ee hiqud
mediim was sufficient to mhubit erowth of H37 Ry stramt ot
tubercle bacslls s both tween® albumin and Proshaver and
Berh s plam synthetic medum The streplomyan resistant
siTam was as sensitsve to terramycin as the streptomycin
sensttive stratn No sficrease 1m fresistance to ferrdaty&in Was
exbibited after five transfers 1 tween® athurun medium con
taming the drug

“ubeutancous irjections of 013 mg streptomycm sensitive
micro organisms  wete made snto 73 tuberculin negative
gumea pigs and sumlar amounts of streptomycis tes; tant
urganisms were wjected it an addional 38 ammals The
anmls were then divided mto groups and treated with var
1wus antibioties  Ferramycn and viomyan g eatdy retarded
growth of tuberculou, sfection 1n gumea pigs ,iven eithet
streptomycin sen itive ¢  resstant tubercle baaills  Both
these agints when ag d m maximal tol d doses
were more eficctne than para anunosaiicylic and  tibsone ®
aureomycin  and NF(5 mtrofurfural  thiosemicarbazone)
Terramyem proved lughly toxic dany doses as low as 25 mg
producing wesght Joss and bloatng of the abdemen Other
expetiments indicated that terramycta bad defimte antnuber
culous sctivity 1 mice with expenmental murtne tuberculosis

{Terramycm may have some eficct in human tupercalosrs  Rhoag) ity
effect 35 sometimes questionable and 1s ¢ ctamly not 25 great as that of
streptomyain Terramycin bas been t hen by some tuyberculous patients 1w
doses of 5 Gm or more daily f ¥ nany d 35 tithout untoward effccts
others cannot talerate even mall 1o es

ther mose of {ess vamiliar artreoh 3) axents intlude the thio emt

carbazones (1€ one ® etc) In do e of 200 300 me daly they have
caused blood dyscra 1as and toxic effects on the luer Do es of §0.100 mg
darly seem fe s toxic but there is generally much skepucy m about the
thetapeutic efects of tolerated doses

Promezle? 15 stall Lewg u ed over many mouths or several years Sor
generalized myfiary tuberculosts i the Ch JKren s Chest Service of Belle
yue Hospital Nesmr Schulan and Clemons {Am Rev Tubere 62 018
631 December 1950) emphasize the necessity of controlling the dosage
(05 1Gm daly guded by age n diided dases every sin haurs) o gne
a bload concentration ot 1 2 mg /100 ¢ Th dreg hes a sortsogenc effect
but 7o other sipmficant toxicy

Neomyon winfe acthine agan t streptomycin tesistant strams of the
tubercle bacillus has been d sappowtisg clin cally because of the great

) Ao DewX kA & ot $3 309318 § 3¢ 15 1950
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The striking fact 1s that these levels were mamtamed by ad
mumstration of 05 Gm benemtd every six hours whereas for
sumlar results 3 Gm carmnarmide every three hours was e
quired The small daily dosage the fact that it can be admin
1stered at widely spaced intervals and the nontoxicity of bene
md make 1t probable that the agent will have a practical ap
plication i enhancement of therapeutic effectreness of PAS
m tuberculosts

[Use of this drug with para amnosalicylic acid may have the ment of
permutting a lower dosage of para heyhic and while
a satisfactory blood level —Ed )

Viomyein 1 Tuberculosis of Gumea Pigs Due to Strepto
myain Seasitive and to Streptomyein Resistant Tubercle Ba
alls was myestigated by Alfred G Karlson and Joseph H
Gainer ?

Mernop ~Thirty six gunea pigs were wfected with a strepto
mycin sensitne stramm of tubercle bacitfus and 36 with a streplo
myem resistant strain After 24 days sia ammals from each group
were hlled (they had grossly visible lesions mn the usual organs)
The rest of the animals in cach experiment were divided into three
group of 10 amimals cach One group served a untreated controb
i one ammals were treated with 6 mg streptomycin once daily 10
one amimals were treated with 20 mg viomycm once dasly Treat
ment was started on the 24th day of fection and continued for 61
days after which all survnang ammals were hilled

In amimals mfected with streptomycin sensitive orgamsms
results of viomycin therapy were comparable to those pro
duced by streptomycmn Treated ammals had an mmpressive
lach of visible lestons mn the lungs liver and spleen In st
ing contrast all control ammals had widespread tuberculous
disease

Results 1 ammals mfected with streptomycm resistant
tubercle bacill clearly demonstrated the beneficial effect of
viomycm since they were comparable to those achieved m m
fections due to streptomycin sensitive bactllt Admumstration
of streptomycin to ammals infected with streptomycm
resistant bacilli had no beneficial effect

[Viomycin has definite therapeutic effects on tuberculosis 1 man but
on the average does not appear to equal streptomycur I enal srritation of
damage 15 common and the criousness of this sesult has not yet been
determmed There 15 some disturbance of electrolytes with hypohalemsa
Viomycunt also has neurotoxacity apparently sumlar to that of streptomycin
Its possible place m therapy 1s still beng mvestigated —Ed ]

—@) Poc SWEM t MyeCl 65359 Ja 31 1951
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have been previously treated with the drug This may be nterpreted in
ferentially to indscate the mnire juency of cxogenous sup finfection

The mcthod of assessing  treptomyen russ tance describud by the
authors 15 iteresting Otl ers have used a hiquid mcdium which does not
seveal the propostion of re ) tant struns 10 4 bacterial fopulat on A plate
method has al o been deselopel which scems satstactory Denda and
Urqua (Lev tuberc 14 343 347 1950) rcport a microstopic method
wlich they brlicve di tingutshes sensitne and resistant strains by thetr
staimng charactersstics Resistant bacilly are said 1o stamn_homog neously
m‘ﬁﬁ the chromophulic granulations visible 1n the bodies of cnsitve

Pathogenesss of Certamn Forms of Extrapulmonary Tuber
culosis Spontaneous Cold Abscesses of Chest Wall and Pott’s
Disease According to Hu,h E Burke® (Montreal) expen
mental anatomuc and chimcal observations demonstrate that
<pontaneocus cold ab cesses of the chest wall wre lymph borne
sequelae of tuberculous pleuritis and that Pott s di ease 1s the
result of lymph borne dissemmation of tubercle bacillt

When colloidal thorum dioatde finely divided lamp black
or tubercle bacilli are introduced into the pleural spaces of
guinea pigs some of this particulate matter 15 regularly trams
ported to the parasternal and para sortic Iymph nodes Tuber
cle baall introduced 1to the pleural spaces of vaccmated
»UlEa pi,s commonly evohe pleural effusions and frequently
gtve rise to tub lesions 1a the p [ and para
aortic Jyraph nodes Autopsy studies reveal that the 1ymph
dramage system of the pleural spaces of man 1s comparable
to that of the gumea mg

Eaperimental anatomic and n 14 cases chntcal evidence
corroborated the following concept of the evolution of mo t
¢told abscesses of the chest wall Tubercle bacilli smade the
pleural space and set up local or widespread pleuritis Some
bacith are transported from the pleural space to the para
sternal lymph nodes which become ca eous and rupture
Necrotic and caseous material burrows antersorly to form a
cald abscess n the chest wall

In most cases of Pott s disease tubercle bacilli mvade the
pleural space and set up local or widespread pleuriis Some
Orgamsms are transported from the pleural <pace to the para
aottic lymph nodes where tuberculous lesions develop Some
of these tymph node lesions undergo necrosis and ca eation
resulting i tuberculous abscesses The abscesses spread to
the vertebral column and adnexa either by contiguity or by

@) Am R Tle & 4367 J1r 2950




186 THE CHEST

frequency of deafness following its admustration It 1s therefore con
traindicated —Ed |

Primary Streptomycin Resistant Tuberculosis 1 New
born Child Simple Method of Assessing Streptomycun Re
sistance J L Tinne and J L Henderson (Umwv of Edn
burgh) found nuliary tuberculosis 1n an mfant aged 11 weehs
which yelded cultures of \Iycobactersum tuberculosis with
4 lugh degree of primary resistance to streptomycmn Source
of the infection w1s the mother but nesther she nor the baby
had recenved streptomyem

A sumple vertical diffusion test 15 described which shows
higher degrees of streptomycin resistance than the standard
Dubos test and ndicates the number of resistant vanants
present This test 15 of value because prognostic miormation
may be obtamned before streptomycm therapy 15 mstituted

Mernop—Into 1 oz screw cap vials 6 ml amounts of Lowen
stein Jensen medium are poured and allowed to sohdify as slopes 10
the usual manner After condensation water 1s decanted 1 ml strep
tomycin solution 1n strengths of 1 10 and 100 ug /ml 1s added at the
base of cach slope The vials are then Iabeled and kept refrigerated
until required For the test after the specimen 15 concentrated stand
ard loopfuls are moculated by stroling the entire slope of plam
Lowenstem Jensen medmm and streptomycin containng medums
Use of the 1and 10 g /ml concentrations 1s essential in all cases the
100 pg /ml concentration 15 used 1n all cases showng ncrease 10
reststance during the course of treatment Smmlar cultures of the
strain H37 Ry are made as controls Bottles are mcubated n the
upright position for three or four weeks at 37 C

Confluent growths are seen on the control slopes whereas
those contamning streptomycin show zones of complete mhibi
tion extending from the foot of the bottle and varying m ex
tent with the dose of streptomycin and sensitnaty of the
orgamism

If a patient has already been given streptomycin culture
1s often unsuccessful unless the or, anism 1s first grown on
Lowenstein Jensen slopes which contain 2 mg cystemne hydro
chloride/m! medium When growth has been obtamed on this
medium the orgamsm 1s transferred to streptomycm contain
g medium for evaluation of its sensitivaty

[The occastonal reports of primary anfections with streptomyain
resistant Lacills from contact with patients treated with streptomycin have
been anticipated since resistant strans do not lose virulence However it
1s rare thys far to find patients with long standing chronic tuberculosis
who discharge streptomycin fesistant strams of the bacillus unless they

T L oncet 501904 Dec. 30 1950
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H d was the route by
which the pleura was infected (46 times) seeding usually be
mg from sheletal or urogemital sources In 15 mstances the
caseous pleural tuberculosis was the oldest active process
aside from the healed primary complex

Of the 29 patients with tuberculous pericarditis 15 were
Negroes Skeletal or urogemtal tuberculosis was present n
15 cases Direct extension was noted m 8 hematogenous mn
fection usually from a urogenital or sheletal source 1 13
and a healed primary complex n 8

Gross and mucroscopic appearances of tuberculosis of
serosal surfaces were erther those of cascous tuberculosis or
those of generalized mubary tuberculosss When the molhve
ment occurred by direct extension from caseation within an
organ caseous tuberculosis developed 1 the serosal cavity
Less often caseous tuberculosts developed after hematoge
nous dissemunation Not all cases of hematogenous dissemina
tion were characterized by miliary tubercles for in some n
stances especiaily m the pleural cavity the foci were large
and had caseous centers Healing occurred with scar tissue
formation and obliteration of the space Sometimes areas of
caseation became encapsulated by scar tissue and calcified
Healing of serosal tuberculosis 15 most likely to occur 1f the
underlying tuberculosis also heals

[This study pownts up the chmicians obligation to develop some con
tept of the pathogene 15 1n individual cases Serosal tuberculosts due to
hemic dissemination of wfection re ponds to treatment as the generalzed
disease improves but 1f the sero a 15 nfected from lesions in adjacent
structures such as bone or fatlopian tube local pers: tence and recurrence
of disease may be anticipated until the underlyng focus s dealt with
effectively —Ed |

MIYCOSES

Further Observations on Histoplasmosis Mycology and
Bactertology \ichael L Furcolow® (Umv of hansas) re
ports 6 new cases m which Histoplasma capsulatum was re
covered and adds matenal from 10 previously reported from
the hansas City area of the new patients 2 had recovered
1 was st} 11l and 3 were dead None of the new patients had
shin reaction to blastomyem and four did not react to coceidt
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way of c ating lymph ct Is In many mstances
Potts disease 15 an end result Expertmental and anatomic
and 1n 45 cases, clintcal evidence support this concept

[This explanation seems to be adequate 1 some cases but possibly not
for the majority Hemic infection of the thoracic sheleton seems to be the
commanest route however the age and resistance of pattents may hai
some 1nfluence Both mechanisms should be hept 1n mind because of thew
bearing on treatment —I

Pleural, Peritoneal and Pericardial Tuberculosis Review
of 209 Cases Uncomplicated by Treatment or Secondary In
fection 1s presented by Oscar Auerbach* (Staten Island
N Y) Most of the patients were between 20 and 39 and 129
were men There were 139 Negroes 68 whites and 2 Asiatics

Tuberculous peritonitis was present alone n 90 and with
wnfection of another serous surface in 41 The preponderance
of women (76) was out of proportion both to the number of
women 1n the autopsy sertes and to the number with serosal
tuberculosis Active tuberculosts of some portion of the uro
genital system was found m 57 the hidney being mvolied 1
7 and the fallopran tubes in 40 Skeletal tuberculosts was
present 1 22 almost all of whom had acute generalized mik
ary tuberculosis Direct extension from the fallopran tubes
occurred m 38 from the intestine 1n 28 and from the pleura
m 11 Blood stream dissemnation from actinve eatraserosal
tuberculosts appeared i 38 Except for the healed prnimary
complex peritoneal tuberculosts was the oldest process 1n 16
cases In this type a late primary complex may have been the
source
Tuberculous pleunitis occurred alone mn 55 cases and m
combination with involvement of other serous surfaces m 48
There were 84 Negroes and 18 whites a greater proportion
of Negroes than n the general autops) sertes Associated uro
gemtal tuberculosis was present wn 23 and sheletal tuberculosis
i 32 The disease was bilateral in 42 and umlateral mn the
rest Most instances of bilateral disease resulted from hematog
enous dissemination whereas direct extenston from the lung
was responsible for most cases of umlateral mfection There
was direct extension from the lungs n 35 patients miost of
whom had chronic pulmonary tuberculosss but i 10 the
pleunitis was secondary to a primary complex Pentoneal
tuberculosis was the source of direct extension in five cases

@ Am R v Tuberc 61 845850 J n 1950
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oidin Of the three with dissemiated lestons on chest x ray
one healed with development of nubary calcification and one
with disappearance of the lesion 1n the third the lesions per
sisted unchanged for two years before the patient died of
causes other than histoplasmosis Figures 42 and 43 show
spread of the disease m one of the previously reported cases

Tuberculosis and histoplasmosis were found 1n two of the
onzinal group but in none of the new patients Of the six
two had laryngeal histoplasmosis one 1 whom pre extsting
torulosis was diagnosed died of periarterstis nodosa and mul
tiple granuloma of undetermined etiolozy

The combined case material shows vartations 1n diagnostic
certamnty ranging from clearcut uncomphicated cases of clint
cal histoplasmosis through the probable cases to those m
which the finding of histopl was dental to d
of another disease As the fungus may be found mn a wide
vartety of clinical conditions histoplasma must be suspected
n difterentral diagnosss of granulomatous or infective disease

Recovery of > of the 1o patients supports the orgnal
concept of the occurrence of nonfatal histoplasmosis as do
reports of 9 other proved recoveries in the literature

Studies on C: y of H. John A
Prior and Clarence R Cole® (Ohio State Unn ) placed five
healthy dogs 1n a kennel with a dog which had a positive re
action to the histopl skin test pul y nodules on
chest  rays and positive feces and lung cultures for Histo
plasma capsulatum Subsequent studies showed no evidence
that the organism had been transmtted to the healthy animals
In another experiment five healthy histoplasmin negative
dogs were placed in cages adjacent to those occupied by erght
dogs with spontaneous histoplasmosis After an average ex
posure period of 7 5 months three had histoplasmin <hin re
actions In the lestons of two anmmals H capsulatum was
demonstrated and 1n the third gross and microscopic lesions
typical of histoplasmosis were found

mong 25 persons who lived m mtimate contact with dogs

which had naturally occurring histoplasmosts 16 had defimte
histoplasmun  Lan reactions Tlus maidence 1s litle greater
than that previously reported for the same region Chest
x rays ot 18 adult m this group showed pulmonary calaift

() Am R Tbe 63 38 36 My 191
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odim OF the three with dissemmated festons on chest  ray
oue heated witl desclop of uubiaty cal and aue
with disappearance of the fesion m the third the festons per
sisted unchan,ed for twa years before the prtient ducd <t
causes other than lustoplasmosss Tigures 42 zad 43 show
spread of the disease 1 one of the previausty reported cases

Tuberculosss and histoplasmuosts were found m two of the
onguwal group but m none of the nes paticats OF the wix
twno had taryngeal histoplasmasis one 1 whom pre cxistmg
torulosts was diagnosed died of perarterttis nodose and miud
tiple granulowa of undetesnuned etiolo,v

The combined cise matenal shows vartations i dy nosti
certainty rangmg from clearcut uncomplicated cases of dhm
ral histoplasmosts thraugh the probable case ta thawe w
which the finding, of hrstoplasnia was mcidental 10 dian s ¢
of another disease As the fungus may be found m 1wk
vantety of clineal conditions histoplasma must be sa prated
m differential diagnosts of granulomatous of mtective 11

Recovery of 5 of the 16 pauents suprorts the 7, md
concept af the occurrence of ronfatal lstoplasmism 1o |
seports of 9 other proved recoveries m the literature

Studies oa C bility of H Fehn 3
Prior and Clarence R Cole® (Ohto State Lawe ) pliced fin
healthy dags 1t a hennel with a dog which had 4 posstne re
atlon to the P sk test p y nodules on
chest X rays and possne feces and lung cultures tor Fhat
plasma capsulatum Subsequent studies showed nd evr fenec
that the orgamsm had been transmitted to the healthy animals
In another expertment five healthy Iustoplasmam ne, v
dogs were placed 1n cages adjacent to those occupted by right
dags wigh spontaneous histoplasmost  AfTer an avirage ¢
bosure period of 7 > months three had histoplasmn k1
actions In the lessons of two ammals H  capsulatum ws
demanstrated and w the thud gross and mwerp ee71e i On
typical of histoplasmosis were tound

mong 23 persons who lived sn stimate srnrt wirh b

“hich ha{ waturally occustwg hastopt 16 had detimtc
histopla min sk reactions This wcidence 1 lutle reater
than thar previou h reported for the ame regcn Chest
s ot 1B afults tn cu group howel pulm nart cilot
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cation m 7 Complement fixation and collodion agglutina
tton tests for hustoplasmosis did not reveal evidence of actne
disease Similar studies on erght laboratory worhers exposed
to both naturally occurring and artificially induced canme
histoplasmosis failed to disclose evidence of active histo
plasmosis However the dog should be considered a poten
tial source of mnfection 1 view of the fact that the fungus
can be transmitted 1n sputum saliva vomitus feces and urmne
[This and the followimg studies of histoplasmosis presumed or demon
strated help to track down the source of infection n certamn geographic
areas particularly the rural river valleys The results of infection are
usually mild and may yary somewhat with the yirulence of the organsm
Howell and Iipskie (J Lab & Clin Med 36 547 55¢ October 1950)
reported d n y of stramns The develop
ment of a specific stam to detect the organsm i tissues was reported 2t
the May 1951 mecting of the Association of American Physicians by
mos Christie Evidence seems to accumulate which suggests that most
cases 1 man are due to mhalation of the orgamsm In two patients Jobec
tomy was performed by Hodgson Weed and Clagett (J A M_A
145807 810° Mar 17 1951) to remove myolved pulmonary tissue —Ed]

Sunultaneous Nonfatal Systemic Histoplasmosis i Two
Cousins 1s reported by Warren E Wheeler Valerie Friedman
and Samuel Saslaw 7 The patients 514 and 8 Ined near Co
lumbus O i a rural area constdered endemuc for histoplas
mosis The climcal and laboratory features did not differ
significantly from those in previously reported fatal cases
Blood cultures were positive for Histoplasma capsulatum on
the sixth and sixteenth hospital days respectively Therapy
consisted essentially i bed rest and a diet similar to that
for tuberculosis patients None of the antibiotics or chemo
therapeutic agents used contributed significantly to recovery

Histoplasma mfections 1n children are characterized usu
ally by fever lymphadenopathy hepatomegaly splenomegaly
and massive pulmonary mfiltrations followed by munor symp
toms An intradermal reaction may suggest past or present
mfection with H capsulatum In this respect the histoplasmin
shin test 1s comparable to that with tuberculm A positive
complement fixation reaction 1n a dilution of 1 40 or mare or
a 4+ collodion agglutination reaction m a dilution of 1 10
or greater may be presumptive evidence of active infection
The histologic picture m the Iymph nodes and occasionally
1 the bone marrow may permt defimte diagnosts by biopsy
Proof comes from isolation of the orgamsm from blood bone

(7) Am J D Chld 79 806819 M y 1950
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marrow sputum gastric washings or from biopsy matenal

Geographic Distnbution of Pulmonary Calcfication
among University Students in Oluo John A Prior John W
Wilce and William Palchanis® (Ohio State Umv ) studied rec
ords of 4829 students who had had preliminary histoplasmin
and tuberculin shin tests and satisfactory chest films on ad
mission None had been absent from his native county for
more than four years and only 640 were farm residents

In mtradermal skin tests with 01 cc histoplasmin
11000 dilution and 01 cc tuberculin (PPD) contamnmg
00001 mg a reaction conststed of 5 mm or moare of mdura
tion at 48 hours Routine 70 mm chest x rays were taken
when the skin tests were applied

Rates for histoplasmin reactors and calcified pulmonary
lesions differed according to a defimte geographic pattern
throughout the state The histoplasmm reactor rate highest
(779 per cent) n the southwestern portion graduallv de
creased across the state and reached 2 mummum of 169 per
cent 1n the northeastern corner Among students from farms
606 per cent were reactors and among nonfarm residents 47
per cent Distribution of pulmonary caleification closely par
alleled geographic distribution of histoplasnun reactors but
did not correspond to that of tuberculin reactors Incidence
of pulmonary caletfication about 20 per cent 1n the south
western corner of the state dimnished gradually to about
5 per cent 1n the northeastern corner Prevalence of tuber
culin reactors was highest 1 the most highly ndustriahized
areas (15 20 per cent) and lowest in the agricultural areas (11
per cent) Prevalence of both histoplasmun reactors and pul
monary calcification was higher 1 rural than in urban areas

Although many calafications are undoubtedly due to
tuberculosss these observations support the concept that most
pulmonary calcifications 1n midwestern states probably result
from a bemgn widespread form of h 1 or an antt
genically related agent or agents

Disseminated Pulmonary Caleification Report of 114
Cases with Observations of Antecedent Pulmonary Disease
m 15 Individuals ts presented by F Clark White and Harry
E Hill® (Ray Brook N Y State Tuberculosis Hosp) Of

@ Pb M WhRp 651321138 St 1 1950
) Am Rev T3 " 6211471y 1550




194 THE CHEST

the 95 males and 19 females 94 per cent lived n a valley
region and 84 per cent m a rural environment 78 had been
exposed to the dust of threshing and the barnyard Chest
x rays showed milary calcification i 49 and multiple b
lateral caletfication 1n 65 Calaific deposits were found 1 one
or both htli 1t 59 Physical signs and symptoms were mfre
quent m those whose disease was 1n the calcific stage There
were 11 patients with disseminated pulmonary calaification
i four family umits Seventy mine persons reacted to histo
plasmmn and 44 to tuberculin whereas 37 reacted to histo
plasmin alone 2 to tuberculin alone and 3 to neither antigen

Among the 15 persons with evidence of chronic pulmonary
disease preceding the disseminated pulmonary calafication
12 had exposure to excessive concentrations of organic dust
immediately before the imtial symptoms Persistent bslateral
widely scattered abnormal shadows seen in the chest films of
all 15 patrents were gradually replaced by calaification during
the obsersation pertod Shin tests n 13 showed that all re
acted to lustoplasmmn and 9 to tuberculin Of nine patients
erght reacted to complement fination tests for histoplasmosis
Such evidence mndicates that the pulmonary disease result
g n d d pul ry calctfication may be an air
borne nfection due to Histoplasma capsulatum or an antt
genically related fungus

Outbreak of Pnmary Pulmonary Cocadioidomycosis 12
Los Angeles County, Calif, 1s reported by Morton D Kritzer
Marjorie Biddle and John F Kesselt (Univ of Southern
Califormia) Three febrile patients with respiratory com
plants subsequently determined to have primary pulmonary

dioidomycosis were ho lized All were members o

a group of 61 boys in a forestry camp Serial skin and comple
ment fisatron tests with coceidioidin a rays and correlation
of physical findings disclosed four additional cases Durmg
this study 45 boys transferred from another camp served as
controls

When correction for residence was made 29 per cent of
the study group but only 7 per cent of the controls were found
to react to coccidrordin In the study group about a third of
the reactors showed conversion from negative to positive dur
ing the study These findings were regarded as adequate evi

) Ana Tt M d 3390950 O tobe 1950




M} COSES 19

dence of the endemicity of this area mn Los Angeles Gounty
for cocardiordomy costs The fact that 17 per cent of the study
group reacted to complement fixation tests whereas no re
actions were observed n the controls furnished additional
evidence that the cases represented an outbreak of active
coccrdiond osis Sertal 1 fixation tests showed
conversion of equivocal reactions to positive reactions m five
clinical evidence corroborated the diagnosis of active mfec
tion Further mvestigation showed that the origimal hospital
1zed patients were all members of a road crew which had
worhed m a canyon during the month preceding the onset
of 1illness

The mportance of residence n an endemic area has been
emphasized 1n the hterature and corroborated n this study
but areas of endemicity have not been worked out completely
Since the symptomatology 1s nonspecific rehance for diag
nosis must be placed on serial x rays serial complement fixa
tion tests and repeated shin tests In the presence of a perts
nent phic history P d by upper 'y
mfection the first useful diagnostic procedure 1s the sk test
{1 100 dilution) If the reaction 15 negative the 1 10 dilu
tion 1s used In most primary cases one of these dilutions
will cause a positive reaction In patients with allergic mant
festations (erythema nodosum) the 1 1000 dilution should
be used To establish a base line of activity a complement
fixation test 1s done At the same time or after a complement
fization reaction sputa and gastric washings are cultured
for the orgamsm Several specimens should be obtamned for
this purpose Concomutantly blood tests and a sedimentation
rate determunaton should be done and chest X rays taken
Eosmophiha 1s suggestive evidence of the disease In follow
g the course of the disease greatest rehance 1s placed on
subsidence or recrudescence of symptoms seral x ray
changes and results of sertal complement fixation tests the
fast two bemng the most useful A nsing complement fixation
titer sigmifies unpending increase in sevenity of the disease
A drop 10 titer does not necessanly accompany clinical im
Pprovement

The primary disease 15 usually self lumting Symptoms
quichly respond to nonspecific symptomatic care Since man
to man transmussion of this dicease has not been reported
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bed rest at home can be carried out successfully and at less
expense to the patient

[The endemicity of this infection has been demonstrated repeatedly

and this 1s a partrcularly good study —Ed |
Pulmenary Mycoses Caccidioidomycos:s and Pulmonasy

Cavitation, Study of 92 Cases 1s presented by Wilham A
Winn  (Springville Calif ) These cavittes sarymg 1n size
from 1 to 14 cm were associated with hemoptysts m 63 per
cent of patients Otherwise there were mnunal signs an
symptoms In a fourth such cavities easted for months of
even a few years and then closed spontaneously In 10 per
cent pulmonary cavitation persisted over a number of years
without evident harm In 6 per cent the cawity filled and
formed a persistent nodule In 2 per cent spontaneous pued
mothorax followed transpleural rupture of the cavity with
and without empyema

About a third of cases erther because of excessive bleed

ing or increasing size of the cavity demanded closure b)
effec

p horax or pneumop Such
tive in 18 cases failed m 10 Some smaller cavities with » ray
evidence of fairly thick or firm walls were excised mtact
Larger cavities demanding segmental lobular resection lobec
tomy or even pneumonectomy were successfully treated 10
14 patients

In no case was fatal dissemination of disease observed
from a residual pulmonary cavity There was no evidence of
transmussion of coccidiordal disease from one person to
another even when the mother with disseminated disease re
mained at home with her children

[This 1s an unusually thorough and comprehensive report of the
natural course of this pulmona y disease It 1s noteworthy that m the
localized pulmonary form with cavihes bronchial dissemination to other
parts of the lungs 15 not common mn contrast with tuberculosis It would
scem reasonable 1n most cases to observe the disease until the full extent
of natural healing can be determined or anticipated—Ed ]

Cryptococcosts Review of Literature and Report of Case
with Imitial Pulmonary Findings are made by Harold E Rat
chiffe and Walter R Cooh? (Brooke Gen! Hosp San Antonio
Tex )
Man 30 showed x ray evidence of a pulmonary leston (Fig

44) Sputum cultures revealed budding cells with hale hike capsules
logically ct of Cry White
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mice gnen mntraperitoneal mnjections of washings from the cultures
died within esght days Shan tests for histoplasmosis and tuberculosis
and complament fination and preaipitin tests for coccidioides gave
negatne results but result of a shin test for coccidiodes was 3+
There was no cross reaction between cryptococcus and coccidiondal
serologic tests He rcmained completely asymptomatic for almost
three months then complamed of a sbght dull headache. Spial
puncture three days later showed 1mtial pressure to be 200 mm and
cell count 8 India ink smears of cerebrospinal fluid revealed yeast
hke orgamisms morphologically charactenstic of C neoformans
Despite treatment with sulfadiazine potassium 1odide pentcillin
streptomycin and polymyxin menmgitis progressed and he died
about 374 months after hospitalization

Sections of a firm gray nodule 4 X 5 cm from the ruddle lobe of
the right lung revealed a peripheral zone it which the alveoli con
tamed nunierous round to shightly oval thick walled organism with
a broad capsule (Fig 45) The memnges from the cerebral cortex t0
the cauda equina were mfil d by 4 numbers of org

In localized pulmonary mvolvement n the absence of sy8
temic spread the imvolved lobe should be removed

{The cryptococcus 1s a common organism which produces disease only
occasionally It has sometimes been observed to cause lesions in patients
debilitated by other conditions such as Hodghtn s disease —Ed ] .

Mucor Mycosis of Lung J D Murphy and S Borasteit
(Oteen N C) describe findings 1n the second case of pulmo
nary mucor infection reported 1 this country Both patients
were farmers

Man 40 had complamned of colds casy fatigue dyspnea ano-
rexia _shght weight loss cough and left chest pain for about on¢
year X rays showed a solitary focus in the upper lobe of the left
lung The sputum contained no acid fast bacilli The condition did
not improve x ray findings remamed unchanged and about two
years later thoracotomy was performed A round hard mass 3 ¢ak
in diameter was removed from the posterior portion of the left
upper lobe On cross section 1t was yellowish white with concentric
layering and near the center there was a dry caseous area Cultures
and 1noculations of guinea pigs with crushed material from the mass
disclosed no evidence of tuberculosis A wet preparatron m lacto
phenol showed structures resembling septate fungus hyphae and

Culturcs on_ Sat ds medium yielded a growth of

wh te aerial mycchum The mold was 1dentified as Absidia staliana
a species close to A corymbiferaSeptation of the hyphae was re
garded as a degenerative change Recovery was uneventful

o An It Md 33442450 Ag t 1950



BRONCHIECTASIS

Pulmonary Artery in Bronchiectasis Walter G Gobbel
Jr Joseph Gordon and George J Digman (Ray Brook
N Y State Tubercutosis Hosp } define the term broncluee
ta 15 as the pulmonary disorder characterized by dilatation of
the broneht and by the pathologic changes 1 the bronchual
wall and adyosmng tissues which follow maany varied and ap
parent]y unrelatcd condihons such as bronchopneumoma
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fLog abscess neoplasm and fluenza It does not follow
Bronchial ectasia commonly as ociated with pulmonary tuber
culosis To determune f the pulmornary arteries play a role
i the altered function 10dized off was injected mto the pul
™onarv asteries and bronch: of lungs obtaned at operation
OF autopsy A rays were taken after o1l was injected into the
arteries and after st was mjected 1mto the broncht
G J Thor 1S g 21 385390 Ap 1 1951
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The pulmonary arteries of normal lungs showed the ma
Jor branches giving r1se to smaller radicles which dimimshed
m cahiber as they approached the periphery of the lung The
gradual tapering and ncreased branching of the veseels
formed a dehicate and uniform pattern The pulmonary artery
pattern n bronchiectasis of a nontuberculous lung was the
same as that seen m normal lungs (Figs 46 and 47) In
tuberculosis the pulmonary artery pattern was greatly al
tered 1n the areas of fibrocaseous disease (Figs 49 and 50)
Many of the larger branches were short narrowed and irregu

S

’ i
v
L.

Fg 49 (left) —Post o t £ och ¢ taken bef  d th P
€ thdfibroca us plmonay b eul’ O £ & g1 m:’lm:r tho copl tr
n left d 1 th p dctom of fboc ous d s 2

» o @it 1 g w
svtatiath ghotuppr b £1%% 1
huxf‘eglsg(ntght)f—llblng pd'ha't wee rm d en bloc Nuhmvll:
Plm_ ¥y t yth ghontp phey fleftl g ght uppet
Iobe nd s p em t f ghtlowe !be In nght 1 wer lobe whehis 18 1Y
fefomd plm 1y 't lpatt a sn m
€ rt yofGBWI1W'G J eol JThra S g 21385350 Ap 11951)

larly distributed There was a pronounced paucity of the
smaller branches i areas of fibrotic disease and complete ab
sence m areas of caseatton This pattern was present whether
or not there was bronchial ectasia m the tuberculous areas

After resection of the bronchiectatic porton of lung 1n
patients with nontuberculous bronchsectasis artersal oxygen
saturation increased This was attributed to removal of poorly
ventilated but adequately circulated diseased portions of the
lung which acted as a venous artertal shunt mechamism Re
spiratory phystologic studies support this observation The
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absence of circulation n the pootly ventilated areas of fibro
caseous pulmonary tuberculosis eaplain the normal arterial
oxygen saturation in pulmonary tuberculosis at rest despite
loss of considerable pulmonary tissue

[In some ca es of bronchiectasis there may be an abnormal arterio-
venous shunt which would be functionally sigmficant In others ventila
tion by way of damaged bronch: may be adequate to supply undamaged
alveols without senious functional eficcts The distinctions demonstrated
by the authors are often sigmificant —

Congemtal Bronchiectasis, Allergic Lung Infiltrations and
Situs Inversus Organorum were observed by N Blixenhrone
Mplter® (Univ of Aarhus)

Girl 3 also had chronic catarrh of the upper respiratory tract
enlarged adenoids absence of the frontal sinuses strabismu an
slight mental retardation There was a history of recurrent pneu
momic attacks chronic congh dyspnea and asthmatic attacks these
disappeared after lobectomy.

The bronch was d 1 since ymptoms
had been present since buth Hstologic examination of the remoyed
lobe showed high cylindric epithelium in abnormally wide broncht
and there was a large accumulation of lymphoid tis ue 1 the bron
chial walls Edema flud and red blood cells 1n the abveali were
attributed to local sensiization to the bactemal allergens which
caused the bronchiectasis

[There are a number of reports on ths so-called hartagener trad
which strongly suggest that the bronchiectasis has a congemital basis

lema fluid and red cells 1n the alveol of a resected lobe seem to be
explained most often by operatrve trauma —]

Situs Inversus Bronchiectasis and Smnusitis Report of
Family with Two Cases of Kartagener s Triad and Two Addi
tional Cases of Bronchiectasis among Six Sibhngs W H
Bergstrom C D Cook J Scannelt and Will:am Berenberg?
(Harvard Univ) found evidence i the hterature to mdicate
that bronchiectasis occurs m 12 23 per cent of cases of trans
posttion of the viscera This supports hartagener s hypothesis
that hereditary predisposition may be a determinmg factor
in certam cases of bronchiectasis

Ina famly of father mother and six children two siblings
presented the picture of kartageners syndrome two had
bronchiectasts and smusitis without dextrocardia and two
were normal No history of complicating infectious disease
during any pregnancy was obtamed from the mother Lobec
tomy was required for bronchiectasts m two siblings The
traceable relatives of this famuly presented no sigmificant his

€ At 8 d_ v 100 161168 1950
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The pulmonary artertes of normal lungs showed the ma
Jor branches giving rise to smaller radicles which dimmshed
n caliber as they approached the periphery of the lung The
gradual tapermng and increased branching of the vessels
formed a delicate and umform pattern The pulmonary arter)
pattern 1n bronchiectasts of a nontuberculous lung was the
same as that seen in normal lungs (Figs 46 and #7) In
tuberculosts the pulmonary artery pattern was greatly al
tered mn the areas of fibrocaseous disease (Figs 49 and 50}
Many of the larger branches were short narrowed and irregu
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larly distributed There was a pronounced paucity of the
smaller branches m areas of fibrotic disease and complete ab
sence 1n areas of cascation This pattern was present whether
or not there was bronchial ectasia m the tuberculous areas

After resection of the bronchiectatic portion of lung m
patients with nontuberculous bronchiectasis arterial oxygen
saturation mcreised Tlus was attributed to removal of poorly
ventilated but adequately ctrculated diseased portions of the
lung which acted as a venous 1rteral shunt mechanmism Re
sprratory phystologic studies support this observation The
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be removed thase m pertpheral branchicles are not accessible
Pending 1¢ expan 1on of a collapsed lobe 1t was thought that
sf tl ¢ affected tissue were relaxed by artiicsal pneumothoran
sufficiently to counter the mechamical forces dilating the
bronchs permanent atelectasis would be less itely to result
This measure was mstituted 1 three ta es but though the
effect appeared favorable no conclusiors could be drawn

(In acute and subacute pulmonary ccnditions st 15 ditficult and often
mpossible to areas of b from thuse which
are partly obstructed edematous « 4 par wlly ¢ llapsed Collapse alone
13 not knowss to pred po € to bronchrectasis and the suspe ted mecha
stsm 35 uswally smiection Jeading o destructy 1 sions i the bronchial
wall On the basts of other experience 1t 1s doubtful that artificial pneu
mothorax would be an effects ¢ pr \entee measure This article 15
mt&ﬁtmg because of sts comprehen nenes and the author s ob ervations

Bronchiectasts m Asthma To evaluate the theory that
bronchiectasis often originates from alfergic asthma L
Waldbott J M Raufman and & ] Merkle® (Harper Hosp
Detroit) studied bronchograms of 28 pattents with chronte
asthma  Bronchography m an allergic piuent 1 bazardous
because of possible asphyxration by mtroduction of the ot
mto an overcrowded bronchual tree sensitivity to the contrast
medium or p 15 from ption of the contras
material
Defimite evidence of irreversible bronchiectas:  va voted
m four patients 1n none did the allergic condition appear to
be the cause of bronchieetasis Wheezing was not typical of
that 1 bronchial asthma and mucus appeared ea ily with
every cough There was no indication of broncasectasy m 15
patients In mine roentgenologists conld rot agree on the
1agnosis  a rays showed focal zones of wideming of sec
ondary bronetn and bronchioles and absence of fonage
Since the 28 patients were selected from 756 per on + ith
chrontc asthma 1t 15 apparent that irresersible brorchiectasts
35 rare i bronchual asthma 1f 1t ever accurs The obsenvations
support DiRienzo s conclusion that bronchographe changes
limited to a partion of the lungs are pathognomome of al
lergsc asthma It 15 also supported by autopsy findmgs m ore
case 1 which only the broncht of two lobes were filled with
thick mucus plugs whereas those m the other lobes showed
only minor changes It 1s important to differentiate the e

©) T A gy 21339343 J 1y 1980
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tory of respiratory disease This horizontal distribution sug
gests an environmental factor active at the start of embryome
Irfe rather than a genetic factor which should if present be
come apparent 1 more than one generation Further imvestt
gation of tlus pomnt 1s necessary before defimite conclusions
can be reached However such cases of bronchectasts prob-
ably result from antenatal mfluences whether they are genetic
or environmental \arious hypotheses su,gest that this con
gemtal abnormality may be an actual structural defect 2
phystologic fatlure of the respiratory epithelium a predispost
tion to mfection or an altered secretory actnvaty of the bron
chial mucous membrane Others have suggested that i dex
trocardia the position of the great vessels may mterfere with
normal bronchial dramage resulting in bronchiectasis

[Bronchicctasis 1s seldom demonstrated 1 stiltborn or newborn miants
but there 1s stll left the possibility of some congemital defect which later
becomes manifest because of d or a predisp
to nfection —Ed |

At and Bronct 1n Pertussis A W Lees*
(Glasgow ) found x ray evidence of atelectasis m 65 of 150
cases of pertussis In all 85 lobes showed collapse of greater
or less extent [he left lower lobe was mvolied m 505 per
cent and the right lower lobe m 36 5 per cent Atelectasis 0
curred with increasing frequency unul the fourth weeh of sl
ness when mcidence declimed It seldom lasted longer than
five weeks Bronchopneumonia present m 30 of the 150 cases
of pertussis had no nfluence on the mcidence of collapse

Extensive pulmonary collapse occurred in s €ases
Bronchography was performed 1 four and in all the bronchi
m the collapsed area were greatly dilated Of 10 cases with
atelectasts of moderate extent shght bronchial dilatation was
detected m 4 In 25 cases of pertussis without pulmonary col
lapse bronchography failed to reveal bronchial dilatation
In all cases except one dilated bronch: reverted to normal
when the collapsed area re expanded In one case damige was
sustamed which m1y lead to progressive disease

Postural dramage or rolling the patient about and percus
sion over the affected area are useful 1n treatment of pulmo
uary collapse caused by aspiration of sputum to the peripheral
parts of the bronclual tree Bronchoscopic asptration is dis
appomnting  although mucus plugs i a mam bronchus may

& B t M J 211381141 Nov 18 1950
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sdentsfies some of the common features among which the presence of
b mucus 15 frequently —Ed

Bronchi during Asthmatic Crists  Expenimental Broncho
scopic and Anatomucopathelogic Study Pasteur Vallery
Radot B N Halpern ] M Duboss de Montreynaud and V
Pean (Paris) provoled asthmatic attacks mn gumnea pigs by
mhalation of bronchoconstrictors such as histanmune and cho
lme and by mhalation of specific antigens as aero ols after
previous sensitization of the ammals Postmortem study of
the ammals with anaphylactic asthma showed considerable
edema of the larger bronchs the walls being three to four
times normal thickness There were numerous poly morphonu
clear leuhocytes and definite vascular congestion This edema
15 considered the essential factor n causing death Ammals
with asthma due to pharmacodynamic agents showed reduc
tion of the bronchial lumen with thickened muscle but no trace
of edema Spasm appears to be the essential factor in this
asthmatic syndrome In ammals with anaphylactic asthma
antihistamines prevent edema by virtue of their action on
capillary permeability once edema 15 present however antt
histamines are no longer effective In bronchospasm the drugs
act directly to relteve spasm

Bronchoscopy was done under pontocaine® anesthesia on
seven patients with allergic and six with nonallergic asthma
before during and after asthmatic crises Mo epinephrine was
admumstered Biopsy specumens and sputum samples were ex
amined by chenncal and cytologic metheds Bronchial edema
was evidenced by reduction of the lumen with turgescence of
the mucosa especally of the spurs This type of edema domt
nates the bronchoscopic picture of aller,ic asthma In non
allergic asthma there are hypersecretion of mucus and bron
chual spasms but no turgescence to suggest edema These
differences were well shown n biopsy material 1n both the
epithelial and the connective tissue layers In patients with
allergic asthma antihistammes are of prophylactic value by
therr action on capillary permeability They are of no value
in patients with nonallergic asthma

[Differentiation of bronchg pa m mterferng with ventilation and the
Obstructive effects of edema of the mucosa and of secreted mucus i 1m

Portant clinically Th s study suggests some of the mechamsm which are
imvolved —Ed ]
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lesions from the true cylindric and saccular type of bron
chiectasis which 1s permanent Surgery 1s not mdicated for
bronchial changes m asthma since they are bemgn and
reversible

[There <ecms to be no direct relation between asthma and bronchiet
taus although either may develop as an andependent complication of the
other Patients with bronchiectasis may have extenstye chrome bronchitis
of a symptomatically asthmatic nature No yalid histologic evidence
seems to ewast which indicates that true anatommc bronchwcta s 1 3
reversible process —Ex

BRONCHIAL ASTHMA

Sudden Death from Asthma Charles H A Walton D W
Penner and J C Wilt! (Univ of Manitoba) report 12 cases
m which sudden death was due to acute asthma and 1 1
which 1t was due to right heart failure a complication of
chronic asthma Observations indicated that there 1s a char
acterstic pathologic picture 1n such cases and that death from
bronchral asthma can be diagnosed at autopsy Volummous
lungs mucus plu,gmng prominent hyalinized basement mem
branes emphysema and eosmnophilic mfiltration of the bron
chial walls were noted m all cases Right heart hypertrophy
was present 1 six but 1 only one was there climcal et
dence of cor pulmonale In four cases the thymus was pres
ent but only one showed a generalized tncrease of Iymphoid
tissue  Splenic eosinophiha observed i all but three cases
was conspicuous 1n most Increased mucus secreting glands
and hypertrophy of the bronchial walls were not propunent
features Goblet cells were mcreased mn number 1n seven cases
Epithelial metaplasia appeared m only three but was strihing
Lattle or no pathologic difference was noted between so called
extrinsic and intrinsic cases

Aspirn sensitivity 1s of poor prognostic mmport and was
manifest 1 three cases Heavy sedation preceded death m
nme suggesting that narcotics may be exceedingly dangerous
m an asthmatic Barbiturates may be useful in allaymg
anxety but large doses are probably also dangerous

[The chncal and patholcgic pictures reported in fatal cases of asthma
are often complicated and confused 1t 1s therefore difficult to judge the
mechamsm and the possible means of prevention of death Tlus study

W) Caadl M A J 6495102 Foru 5 1951
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and anticholinergie properties of its most potent component
However it 1s apparently not possible to improve significantly
the antichohmergic effect of these agents by using comb:
nations

EMPHY SEMA

Pathogenesis of Chromic Substantial (Hypertrophic)
Emphysema According to Felin G Fletschner® (Harvard
Univ ) the hypothetical assumption that structural changes
1n the pul 'y P hyma such as d of elastic
tissue 1ubiate development of substantial emphysema 15 not
supported by convinang evidence The anatomic patency of
the smaller bronchi and alveolar imfundibula contradict the
opimion that same kind of bronchial obstruction 1s the cause
but X ray evidence supports st

Duning inspiration the bronchi are stretched and become
longer and wider than during expiration when they recos
and become shorter and narrower The widening and narrow
g are almost exclusively passive effects on the bronchial
walls produced by the stretching of the lungs and flattening
or heapmng up of the bnmng mucosa

In bronct hic studies on & ‘hial pt logy X rays
were made durmg insprration and exprration i healthy sub
Jects When just enough opaque o1l had been jected to de
postt a thin tming on the walt of the smaller brouchr m
spiration the bronchial lumen remamed patent and permutted
free passage of air During expiration the bronchi were
shorter and narrower The o1l formerly spread as a thin film
along the bronchial walls was heaped up the same amount of
oil spread over a smaller surface and in several places the
ol formed ridges from wall to wall completely filing the
lumen In some places the effect of surface tension mamiested
itself even more by narrowmg the bronchial Iumen (Figs
51 and 52) This phenomenon 1s interpreted as the effect
of the heaping up of the foosely attached mucosa

Normal respiration with 1ts prolonged epiratory phase
comp. for such morpholog 1 1 changes but
this delicately regulated mechamsm may be thrown off bal
ance 1n any abnormal narrowing which augments resistance

() Am Rev Thbee 624587 I 1y 195
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ACTH Therapy m Bronchial Asthma Histamme acd
Methacholine Tolerance in Acute Experiment and dumog
Prolonged Treatment ] Aaron Herschfus Leon Levmson
and Maurice S Segal® (Tufts College) studied the action of
ACTH m asthmatic pauients using the protection study tech
me Admumistration of a single adequate dose conferred no
protection agamst the effects of histamine or methacholme
The behavior of ACTH was esscatially that of an mert sub-
stance so far as antilustamine properties were concerned A
single dose of ACTH also exerted no beneficial effect on acute
paroxysms of bronchial asthma

In additional expermments ACTH was admuustered daly
to each of three asthmatie patients over several days The fall
m vital capactty which followed admumstration of histarme
diminished as duration of ACTH therapy mereased It was
concluded that the abnormal sensitivity ot the asthmatic pa
tient to | may be 1 d or abolished by ACT!

{There have been a number of reports of the beneficial effects of
ACTH und cortisone on the hypersensite state due to antigen antibody
reactions Chronic mtractable asthma may respond fayor biy $owerer
betause the hormones may produce many functional alterations (5o
called side effects) omefimes harmfyl their use in these cord tons
should usually be reserved for very difficult cases cluding dre emesgen
ctes 1 which other measures have failled —Eq )

Evaluation of Therapeutic Substances Employed for Re-
lief of Bronchospasm Combinations of Diphenhydramine
with Ephedrine and Amunophylline Hyman ] Rubitshy J
Aaron Herschfus Leon Levinson Ellott Bresmich and
Maunce S Segal* (Tufts College) studied four sensitive asth
matic subjects m whom a decrease 1n vital capacity was easfy
mduced by adi ation of hist: or methacholme Bi
phenhydramme hydrochloride 50 mg ephedrme suifate 23
mg and the two agents combined were admimustered The
combmed drugs had shightly greater antilustamme activity
than did erther agent alone but there was no semblance of
anthmetic summittion A combmation of diphenhydramine
50 mg aund anunophylline 200 mg had greater anulustamire
activity than did erther agent alone \When diphenhydramine
ephednine and hylline were ad ed together hitle
or no additnve effect could be demonstrated In general each
comt of drugs appeared to retan the antitusyrrmre

Fel dY Cnte 12139143 A g t 1950
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groups based on simularities 1u the pattern of dysfunction dis
played
In the first group are those with pure pulmonary msuffi
clency who have an arterial oxygen saturation above 92 per
cent after the standard exercise test \entilatory function 1s
more or less severely impared and there 1s moderate dis
turbance of intrapulmonary air dwstrbution Adequate al
veolar ventilation 1s mamntamed by compensatory hyperven
tilation There 1s no retention of carbon dioxide The major
disability 1s ventilatory msufficiency Breathing reserve 1s
reduced so that physical activity 15 lumited and dyspnea re
sults Physiologic studies showed moderate mcrease m total
lung capacity and m ratio of residual volume to total lung
capacity Maximal breathing capacity was moderately reduced
and resting ventilation abnormally large Index of intrapul
monary muxng was elevated Arterial oxy,en saturation was
fiormal after strenuous bicycle exercise and at rest and ar
terial pCO; was not increased Further evidence of normal
over all alveolar sentilation was increased alveolar pO
Treatment cansists chiefly of measures designed to mamtain
and mmprove ventilatory capacity Respiratary nfections
should be carefully avoided and vigorously treated 1f con
tracted Bronchodilator drugs e pecially those designed for
whalation may be of great value If the diaphragm 1s low
and greatly flattened vital and maximal breathing capacities
may be improved by a well fitting lower abdormmnal belt Oxy
gen therapy 1s not indicated and activity need not be re
stricted
In the second group are patients with oxygen saturation
below 92 per cent and carbon dionde tension below 48 mm
Hg after the standard exercise test In the third group are
those with artersal oxygen saturation below 92 per cent and
carbon dioxide tension above 48 mm Hg after the standard
exercise test The pattern of pulmonary dysfunction displayed
by these groups 1s essentially sumlar In some patients car
bon dioxide retention 1s prevented by compensatory hyper
‘entilation whereas 1n others carbon dioxade retention occurs
N 2 given patient the level of arterral pCO; after exerase
may vary from time to time depending on alterations n the
degree of bronchospasm In afl arterial anoxw 1s present
after exercise but 15 more severe 1n patients of the third
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during expiration Since mereased production of secretions
miubtts expiratory emptying n bronchitis and asthma the
chest and lung cannot collapse normally Because of mpaired
hemorespiratory eachange or reflex mechamism hyperpnea
may set 1 causing the successive inspirations to be more
forceful and the expiratory phase not properly prolonged
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resulting 1 further widening of the chest This labored
breathing may lead to formation of greatly dilated alveolt
1n acute or chronic emphy sema

[The obstructive b : 15 i} 1o the
development of emphysema and as a cause of ventilatory difficulty Occur
reace of bronchitis often duc to muld infections may 1mtiate functional
disability m patints who previously were able to carry on de pite 3
lLimutation of respiratory reserve —.

Physiopathologic Aspects of Chromic Pulmonary Emphy
sema Accordmg to John R West Lklecanor DeF Baldwin
Andre Cournand and Dichinson W Richards Jr® (Colum
bia Umv) patients may be classified mto several broad

@ Am J Med 10481436 Ap I 1951
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drugs and antibiotics should be used intensively Continuous
oxygen therapy should be avoided because of the danger of
carbon dioxide narcosis These patients usually have polvey
themia and greatly imcreased blood volumes vepeated phle
botomy s an important factor in therapy

P P m T of Pulmonary Emphy
sema ML G Carter E A Gaensler and A Asllonen” (Baston
City Hosp ) treated 14 men and 2 women aged 3> 74 with
far advanced pulmonary emphysema and chrome bronctual
mfection Al were preoccupied with the act of breathing
and were apprehensive and mntolerant even ot mmor trrita
tions Dyspunea was the most pronpounced symptom n all
Three additional patients were treated by pneumoperitoneum
after intrathoracic susgery because of complicatng emphy
sema with consequent dyspnea cyanosis and meffectual cough

The patients were hospitalized and 700 1000 cc air mtro
duced mto the peritoneal cavity At two dav mntenals two
refills of 500-2 000 cc were grien After discharge the patients
returned for outpatient refills once every two weeks at
which tune 80 per cent hehum and 20 per cent oxygen mix
tures were used

Ten patients spontaneously reported great mmprovement
and 3 moderate ymprovement Subjectine unprovement was
characterized by reduction 1 dyspnea increase 1 exercise
tolerance ability to sleep flat 1n bed when previously unable
to do so and ability to raise bronchopulmonary secretions
more eas:ly with consequent reduction of cough Before treat
ment average range of diaphragmatic motion n these patients
»as 10 per cent of normal after treatment it was 40 per cent
Preumopenitoneum mcreased the vital capacity from 1989
0 2345 cc and decreased average residual arr from 2677 to
1950 cc  The maximal breathing capacity improved from a
mean of 29 L /minute before treatment to 37 L after treat
ment The walking dyspnea ndex decreased from 66 to 48
per cent chiefly because of improved maximal breathing ca
Paaty No change was observed in the minute oxygen con
Sumption after treatment but the munute ventilation was re
duced 1 all cases

The place of pneymopenitoneum in treatment of early and
moderately advanced emphysema 15 not yet defined The cycle

) N w England J Med 243 549558 Oct 12 1950
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group Patients in these two groups have alveolorespiratory
msufficiency since there 1s meffective gas exchange of varymg
sevenity m addition to ventilatory msufficiency Phystologic
studies showed moderate mncrease i total lung capauty and
striking increase m the ratio of residual volume to total ca
pacity Maximal breathing capacity was greatly reduced
Moderate hy perventilation was present at rest Index of ntra
pulmonary nuxing was mcreased A slight artertal anoxia at
rest became more severe on exercise Effectnve alveolar pOs
remamed normal Treatment 1s sumilar to that for the first
group except that excessive activity should be avoided Ad
mnmstration of bronchodilator drugs must often be supple
mented by other measures designed to improve tentilatory
capacity such as abdonunal support and breathing exercises
Short pertods of oxygen breathing several times a day may
be of value and may be mandatory when acute resprratory 11
fectrons gravely mmpair pulmonary function but care should
be tahen to avord habituation to oxygen therapy Swnce large
poorly communicating air cysts may depress ventilatory fune
tion surgical removal s often worth consideration 1n some
cases however it 1s followed by greater impairment of pul
monary function than was present previously

In the fourth group are patients with right sided conges
tive heart failure and pulmonary msufficiency In contrast
with the patients m the other groups there 1s often lach of
compensatory hyperventilation during most phases of activity
even m the presence of a fairly large breathung reserve A
tendency toward hypoventilation carbon dioxide retention
acidosis and artersal anoxia 1s common Physiologic studies
showed reduction of total lung capacity with striking merease
i ratio of residual volume to total Jung capacity Maxmmal
breatlung capacity was etremely small Index of imntrapul
monary minng was greatly increased Artenal oxygen satu
ration was often low at rest and on muld exerase fell even
lower Resting arterial pCO, was gh and effective alveolar
pO reduced Jmbalance i alveolar ventilation perfusion re
Jations was extreme as was reduction m ox)gen diffusing
capacity Ventilatory capacity was greatly reduced maksng
compensatory hyperventilation impossible Treatment mcludes
all measures outhned for the other groups plus additional
measures required by congestive heart failure Bronchodslator
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bing of the fingers tachycardia and cardiac fatlure About a
third of the patients die a third are seriously disabled and the
others recover

Diagnosis depends on an occupational or environmental
exposure to beryllium compounds In less than > per cent of
persons exposed disease develops In severely affected pa
tients oxygen relieves the dyspnea Treatment 1s symptomatic

Cadmium 1s extracted from zme ores and 1s used 1n the

f: of alloys and cad vapor lamps

Inhalation of cadniium fumes may cause a feeling of constric
tion of the chest dyspnea and cough At autopsy there may
be hyperemia of the bronch:

Cr pounds are obtaned from basic chromates
sodum or p dicl or h Toatcity
is determined by valence of the metal radical Dust ot chro
mum salts and mist of chronue acid may produce ulcers on
the eyelids or edges of the nostrils The mucous membrane
of the nose 1s commonly affected and perforation of the sep
tum mav occur A hih madence of lung carcinoma 1n the
chromate industry has been reported from Germany and the
United States but the evidence on which such reports are
based 15 mconclusne Preventive measures include removal
of the dust and mist cleanlmess regular medical supervision
and use of swtable dressings on cuts and abrasions

The most mmportant ore of manganese 15 black dioxide
Manganese 15 used particularly in manufacture of mangantse
alloy steel Symptoms and signs of toxicity mdicate miolve
ment of the extrapyramidal motor system Somie authors have
reported an unusually ngh mcidence of preumonia m men
handhng ores Inhal of fumes par
ticles of manganese oxides may be as ocrated with an mcrease
n mortality rates for Man, anese p can
be preyvented by local exhaust ventilation and careful personal
hygiene

Osmiuim 1s harmless but the volatile osmium tetroxide
osmic acid has an extremely wntating odor and attacks the
mucosa of the nose pharynx bronchi and eyes High concen
trations produce a sense of momentary constriction of the
chest and mability to breathe which may persist for 12 hours
Proper entilation prevents vapors from affecting the workers

Exposure ta dusts or spray of complex salts of platinum
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of emphysema infection and fibrosis might be slowed i some
cases by carlier wistitution of prieumoperitoneunt

[The effect of pneumopenitoncum 1n these ca es seems simslar 1 s0me
respects to that of wearng an abdommnal belt designed to support 2
pendulous abdomen  Stout patients particularly note more effectine
breathmg while wearmg the belt Prneumoperitoneum may improve ven
tilation 1n some cases but 1t would not be useful for mstance when
dyspnea 15 due to afieolar diffusion difficulty In most cases It scems best
fir<t to mmprove ventilation by clearing sccretions from the bronchs and
relicving bronclual pasm and edema of the mucosa with mhalations ~Ed ]

PNEUMOCONIOSIS

Toxicology of Some Metals and Their Compounds Used
1 Industry 1s reviewed by Donald Hunter? (London Hosp)
Occupations mvolving exposure to beryihum compounds 18
clude extraction of the metal from the ore preparation of
berylhum steel manufacture and cutting of beryllium copper
alloys making of beryllium contaming crystals for radio ap
paratus and coating tubes of fluorescent lamps Symptoms at
tributable to exposure include conjunctrvitis irntation of the
upper respiratory tract dermatitis subcutaneous granulomas
and acute and chsonic lung disease The symptoms of acute
lung disease are those of chemucal pneumomtis They occut
during employment and in the early stages there 1s cough
with blood stamed sputum accompanied by retrosternal past
dyspnea cyanosis and weight loss Later dyspnea at rest 1S
noted Rapid respiration anorexia and great prostration fol
low Death may occur withm two weeks Pulmonary alieolt
are filled with exudate composed of edema fluid and hbmn
contaiming macrophages When recovery occurs serious sé
quelte are unusual but acute attacks have been followed by
chronic berylliosis after two years Linear marking and
ground glass appearance on X ray suggest pulmonary con
gestion As chinical signs disappear the Iung lesions become
granular and nodular with conglomerate masses After re
covery there 15 restdual fibrosis i some cases Chronic ex
posure results 1n vague 1ll health shight but persistent weight
joss weakness and lack of energy There m1y be persistent
upper respiratory tract mfection with cough dyspnea club

(@ Bt M Bull 7534 1950
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sstered tramn culaly four times a day for 28 days Rales gralually
disappeared during the first week Subsequently vital capacity n
creased by over 1 L and restdual air decreased to within novmal
range Maximal breathing capacity mncreased from 5> to 115 per
cent of predicted normal value There were decrease m mindte
ventilation and increase i oxygen absorption at rest \ rays
showed a gradual decrease i pulmonary marhings an apparent
decrease 1n size and density of nodules decrease 1n size of hilar
nodes and clearing of the lungs Symptomatically he was much
mproved

This case suggests that beryliium granulomatosis may be
reversible but follow up studies are necessary to determme
duration of improvement

[This and the following two articles report the fir t treatment hnown
to be effective aganst beryll um granulomatosis The re ults scem to be
somewhat simlar to tho ¢ ob erved in other granulomatou disease The
duration of benefit eems to vary and must be imestigated further —Ed )

Effect of Adrenocorticotrophic Hormone (ACTH) on
Berylium Granulomatosis and Silicosss B ] hennedy J A
P Pare h K Pump J C Bech L G Johnson N L Ep
stin E H Venmng and J § L Browne! (McGill Uatv )
administered ACTH 1 doses of 100 mg daily for varymg
periods to two patients with beryllum granulomatosis and
one with silicosis Results 1n the tnwo conditions were essen
taily similar There was striking subjective and objective
improvement with increase in feeling of well being strength
and depth of mspiration After cessation of ACTH therapy
severe fatigue weakness and spiking fever recurred m those
with berylium granulomatosis Within three weeks after ces
sation of therapy one patient had aimost reverted to the
status before therapy Vital and manimal breathing capacities
mmproved during ACTH admmmstration after cessation of
therapy values decreased although they remamed higher
than originally ACTH speafically affected emotional be
havior but the external manifestations varied according to
personality type

Metabolic data revealed changes previously reported n
patients recenving ACTH Secondary polycythemia was dem
onstrated i each patient together with mormoblastic hypo
plasia of marrow There was also leukocytosts Direct eosmno-
Phul count showed a decrease to O In all patients urnary
17 Letosteronds during control periods ranged below values

J M d 10134155 F bru ry 1951
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may cause running of the nose sneezing tightness of the
chest shortness of breath cyanosts wheezing or cough

Exposure to selemum fumes causes immediate and mtense
irritation of the eyes nose and throat and subsequent un
pleasant sour garlic ike odor of the breath and body Severe
headaches nasal congestion dizziness and redness of the
eves may follow Hydrogen selemde 1s particularly likely to
irritate mucous membranes Symptoms may Jast for as long
as 15 days The garhe ke odor of the breath can sometunes
be overcome by daily doses of ascorbic actd 10 mg /hg body
weight Much smaller quantities of tellursum compounds pro
duce a symiar odor

Vanadium dust causes chromic bronchitis with cough pro
fuse expectoration and sometimes hemoptysis Colds and
pneumonia may be more frequent than m the general popula
tion

(Taylor (Brit M Bull 7 15 18 1950) has described the toxicologic
hazards of some of the newer compounds to which industrial workers ase
exposed Most of these do not affect the lungs sigmficantly and 1t 18
nteresting that ethyl <ilicates have not been shown to cause silicosis
Other substances which have been 1vestigated nclude tetrabromoctaare
which 1s reported by Gray (Aich Indust Hyg & Occup Med 2 407
419 October 1950} not to produce sersous pulmonary effects and
alfethrin and pyrethrins which are said bv Carpenter and assoldtes
(Arch Indust Hyg & Occup Med 2 420 432 October 1950) to be of
the same relative order of tonmicity and safe for use as insecticides 10
sprays and aerosols —Ed

Effect of Adrenocorticotrophic Hormone (ACTH) on
Beryllium Granulomatosis Prelimmary Report B J ken
nedy ] A P Pare K K Pump and R' L Stanford® (McGill
Umv ) note that remissions i berylium granulomatosis have
not followed use of other agents, and regression such as that
demonstrated in their patient 1s unlikely to be spontaneous

Man 27 was formerly employed m a fluorescent lamp manufac
turing plant where he was exposed to beryllium dust About four
years after exposure he noted cough dyspnea on exertion anorexia
and weight loss which continued until first seen 234 years later Re
spiratory studses showed considerable reduction of maximal breath
ing capacity and vital capactty Artenal oxygen saturation was [ow
There was polycythenua, Chest x rays showed promnent hng
markings diffase Jung snfiltrations with micronodular densities and

enlarged hilar nodes
He was placed on a constant diet After a 2 weeh control peniod

during which balance studies were made 25 mg ACTH was admin
@) Conad M A J 624 6428 May 1950
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(eg after the weck end break) and complams of dyspnea
fatigue and sometimes cough Within 24 hours he has com
pletely recovered The second stage 1s characterized by grad
ual progression of the imtial symptoms Symptoms cease
when there 15 no longer exposure to the dust In the third
stage tightness of the chest and effort 1ntolerance are present
every day and are so severe that the worker may have to give
up his job If he leaves the industry progress of the disease 15
retarded but effort intolerance remas as a permanent mjury
The essential lesion 1s emphysema and bronchitis may or
may not be present

There are no characteristic x ray changes m byssmosis
The causative agent 15 unhnown and 1ts mode of action ob
scure

Of 103 men over age 35 who had been exposed for at least
10 years to dust n carding and blowing rooms of mills spin
ming raw cotton 38 per cent had no symptoms 52 per cent
symptoms of early byssinosis and 10 per cent disabling bys
smosis Susceptibility appeared to have no relation to other
resprratory diseases The most recent mortality rates given by
the Registrar General indicate an excessive mortality from
resprratory and cardiovascular diseases for such personnel
over age 55 as compared with other cotton workers and all
men over the same age Since the termmal stage of byssinosis
may be one of congestive cardiac faillure mortahty from this
disease 1s probably sigmficant

Although byssinosis can be prevented this has not yet
been done successfully Since the second decade of the present
century much has been done to reduce the concentration of
dust 1n carding rooms by fitting the stripping brush with an
exhaust by vacuum cleaning and by removing dust from the

! by arr cond g Great mterest has been

aroused by new methods of applying o1l emulsion to raw cot
ton to suppress dust A recent investigation showed that of
35 men working 1n carding and blowing rooms 16 complamed
of tightness of the chest Withm three months after oiling was
mtroduced 8 of the 16 were symptom free

[It 15 generally su pected th t d lcterious effects of exposure to or
gan ¢ dust such as cotton a e el ted to a hypersensitne state created by
antigens from the materal st elf or from contam nations such as bacteria
Medicolegally byssinosis mu t be carefully distngus hed from emphysema
and bronchitis due to common mfections —Ed
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observed 1n normal adult males Response to therapy varied
but 1n general there were gradual increases Treatment greatly
mncreased glucocorticords and chemical corticords Hormone
d ration was accomp d by retention of sodmm

chloride with associated fluid retention ncreased body weight
and potassium loss Excretion of urinary sodium and chlorides
was decreased There was a tendency for hypopotassemic
hypochloremic alkalosis to develop Adnunistration of ACTH
mcreased mitrogen encretion but with sufficrent protem m
take a negative nitrogen balance could be avoided This re
action 1s similar to that of other patients with chromc debilt
tating disease

The question as to whether ACTH brings about mobihiza
tion of beryllum or increases excretion of the metal was not
answered by this study

Repeated short courses of ACTH probably cause fewer
complications than prolonged therapy Prolonged cortisone
admrustration may be of value Since there 15 no adequate
treatment for these disorders further investigation of this
type of therapy 1s wndicated

Chrontc Beryllium Poisomng (Chronic Pulmonary Grant
lomatosis) Preliminary Reports on Four Cases Treated with
ACTH are made by H S Van Ordstrand Joseph M De
Nardr and Robert W Schneider Heretofore no therapy
affording even temporary improvement had been found for
progressive and severe cases In these patients therapeutic
dosage varied from 60 mg ACTH admmstered every s
hours to 50 mg given daily Mamtenance dosage after dis
charge was about 20 mg daily There were increase mn appe
tite and weight improved mental outlooh decrease 1n dyspnea
and frequency of coughing paroxysms loss of edema and 1m
provement 1 chest x rays The one patient who was not
placed on a mamtenance dose had a symptomatic relapse

Byssinosis 11 Bratish Cotton Textile Industry According
to R S F Schilbng® (Univ of Manchester) byssinosis 1s
found only among persons preparng and cleanng cotton for
spmnmg The first stage usually appears after the worher has
been exposed to cotton dust for 5 10 years He notices tight
ness m the chest when returning to work after a short absence

e
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per cent Aad fast stains of 39 biopsy or autopsy specsmen
and repeated gastric and sputum eultures for tubercle bacillr
1t 30 eases gave negatnng results Tubereutn tests gave nega
tive resuits s 63 per cent

On »rays osseous changes wese commobest i the
phalanges Lestons of abour equal frequency were exhes
localized punched out cystic areas without evidence of sur
roundig nffammatory reaction or stk alterstson of the
trabecular structure of the bone with extensive cartical atro
phy and resorptron A coarse reticulated appesrance of the
medultary portion of the bone was chamcxensnc X T3y 8P
p ofp v lesions 1 P On},
adenopathy “was present i 7 i 14 lmear strandlihe mark
ings radiated fanhhe from both hdar areas mnanably ac
companted by massive hilar adenopathy m § there were
diffuse changes conussting of widely dissemunated hrlateral
nodular focs evenly distssbuted throughout both lung fields
A combnation of the last two patterns was seen m 10
tients Diaphragnmatic tenting blunting of the costophrenc
angles or pleural thichemng was seen 1 nsne

Comphcauons mcluded recurtent spontanecus pueumio
thorax w tw o patients and cor puimonale from encroachment
on the pulmonary sascular bed by the granulomatons process
wm four Postertor synechiae corneal opacities or phthans
butbi was seen 1n 5 of the 12 with uveal changes 3 had sec
ondary glaucoma Clhmeally actve tubereuloss devefoped mn
13 patients Of huown deaths 10 were related to sarcodoss
and 3 unrelated The disease was progressive 1 3 and sla
homary regresstie o completely resohed sn 22

Treatment largely empiric s disappowting The natural
course 15 so varable that benefits clumed for any speaific
agent pust be interpreted with extreme castion In six
stances deep » ray therapy had no appreuablc eﬁec\ on mas
sive hilar lymphad
fibrosis did not seess mﬂuenced ‘by permds of btd rest

The cause of sarcord 15 unhnonn The sirongest asgument
3gamst tuberculous etralogy s farlure i most ezces to recaner
tubercle buedle Emulstons froms sarcoud tessans do sot cause
tuberculosts when mjected nto experimental ammals Among
the strongest ar, uments for tuberculous etology s the hwh
madence of comphicating tuberculosis and 1ts {requent cause
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Boeck’s Sarcoid Review Based on Chmecal Study of 52
Cases 15 presented by Cdgar Alsop Riley? (Bellevue Hosp)
The basic lesions are granulomatous epitheliond tubercles
which may completely replace the normal archntecture of the
organ 1 which they appear Such lesions were present i
biopsy or autopsy material from all 44 cases m which such
studies were made Presence or absence of caseation necrosis
1s the one definute criterion which distinguishes sarcoid and
tuberculosis on purely morphologic grounds The morphologic
appearance of sarcoid 1s nonspeaific and such reactions may
be caused by many different agents

Sarcoid 1s primarily a disease of young adults 29 pa
tients were 1 the third decade Over 50 per cent were Negro
females and total incidence among Negroes reached almost
80 per cent The lustory was positive in 6 of the 47 cases 1
which tuberculous contacts could be determuned specifically

One of the most characterstic features of sarcordoss 18
lack of correlation between severity of symptoms and eatent
of involiement Only nine patients were completely asympto
matic all others had symptoms at some time and these symp
toms appeared to be mn proportion to seventy of mvolvement
\lost complaints were referable to the chest and mcluded
sputum which was sometimes blood streahed 1 65 per cent
cough 1 63 per cent and shortness of breath mn 42 per cent
Weight loss was noted by 51 per cent

The most constant clinical sign was lymphadenopathy
noted w all patients at some time The nodes were firm dis
crete and usually not tender Chest x rays showed mvolve
ment m 87 per cent Spl galy and hep ly were
present 1 40 and 37 per cent respectively Shin lesions were
found 1n 25 per cent ocular changes 1n 29 per cent the com
monest site being the uveal tract and osseous lesions usu
ally present m the extremuties i 13 per cent Pulmonary
imvolvement was common but the only consistent cardiac
finding was tachycardta m 40 per cent Sedimentation rate
was elevated m 78 per cent and serum globulin value 1 68
T Am Rv T bec 62231282 Septembe 1950
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Cigaret smokin, was more closcly related to polmonary
carcimoma than pipe smoking There was distinet assotabion
with inbabing

Taken as 2 whole lung caranoma patients had begun ta
smobe earhier and had contivaed Jongeor than the controfs but
the diffecences were ssrall and not statsstically significant
Fewer lung corcinoma paticats had guen up smohin,

The posssbalty was consudered that the sesults could have
been produced by selection of an unsuuabdle group of controls
by patients with resparafory disease exagyeratin, thess cnok
wg habits or by buas on the part of the mteruevers These
posstisstittes were ail excluded and 1t 15 concluded that smoh
M 15 NP m of put y caromnoma

Refatne rishs among dsffcrent grades of mohers were
saleulated The Sgures obtusied are adruttedly speculatn e but
sggest that over the age of 45 caneer risk tcreases w simple
propartion with the amount smohed and may be about 50
tsmes as great among these who smohe 25 or mere tigarels a
day as among nonsmokers

A swuple time refatton cannot be deduced between m
teased conswnption of tobacco and inerensed number of
deaths from pulmonary canter Tlus may be because past of
the 1ncrease 15 app e due ta 3 d ut
it may alse be bepause the carcmogen sn tobaces smoke 38
smtroduced anto the tobacco durmg cultnabion o preparation
Greater changes may have taken place w the methods myolved
1 these processes than m the actual amount of tobacce con
sumed

Tobacco Smotong Habits and Cancer of Mouth and Re-
Spiratosy System  (larence A Mills and Marjorie Vails
Portesd (Unmy of ) obtzmed positine hf:
on the smohing habits of 254 Crnamnaty patients and 03 De
t ot patients with cancer of the respiratory tract or buceal or
vharyngeal tssue They concluded that the percentage of
agar and pipe smokess ts abmpst twsce as igh among white
males with buccal cancer as among appropraatelv  elected
cantrols There was no sigmficant difference w Ggaret smoh
mg habits between patients with buccal cancer and controls
The assocsation of buceal cancer and cigas and’sr pipe

smolang has been noted often o the Iiterature and has been
1% ¢ Re 1033334 Sept abe 1950
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of death The case agamst tuberculous etiology would be
stronger were it not for the fact that under certan conditions
the pathologic response to virulent tubercle bacilli 1 both
eaperimental and naturally occurring disease i man may be
indistingmshable morphologically from sarcordosis Imvestt
gations should be directed to study allergy and resistance to
the tubercle bacillus m these patients

[In an interesting and study of the logy of sar
cordosis Michael ¢t al (Am Rev Tuberc 62 403 407 October 190)
found that most of 350 patients were born in southern rural districts In
view of the unknown etiology of the disease the possible impheations
were di cussed Israel ¢ al (sbid pp 408 417) reported that 20 p3
tieats with sarcordosis who were acamnated with' BCC failed to develop
shin sensitivity to tuberculin This anergy appears to be nonspeaific due
to e with general ) mechamsms An elaborate argu
ment for a relationship with tuberculosts 1s grien by Lestner (Tubercle
31 174 183 August 1950) On the other hand Bjornstad (Acta tuberc
scandmav 24 15 29 '1950) susgested that tuberculin anergy tndicates
that some hitherto unknown chrome ifection causes an increased €
sistance to tuberculosis This reasomng was ba ed on the finding of
calcium shadows 1 22 per cent of 71 tuberculin negative patients with
sarcoidosis and a history of exposure to tuberculosis i some patieats
without conversion of kin sensitivity —Ed ]

NEOPLASMS

Smoking and Carcmnoma of Lung Prelmnary Report
In England and Wales during the last 25 vears the annual
number of deaths from lung cancer ncreased from 612 to
9287 roughly 15 fold Richard Doll and A Bradford Hill®
(London) report on 1732 patients with cancer of the lung
stomach and bowel and 743 controls Of 649 men and 00
women with pulmonary carcmnoma 03 per cent of the men
and 31 7 per cent of the women were nonsmokers Correspond
g figures for the controls were men 42 and women 53 3 per
cent Of the lung carcinoma patrents who smohed 26 per cent
of the men and 14 6 per cent of the women gave as their most
recent smoking habits before illness the equivalent of 25 or
more cigarets a day whereas n the control group only 13 5
per cent of the men and none of the women smohed as much
Sinnlar differences were found when comparisons were made
between maximal amounts ever smoked and estimated total
amounts ever smohed

) B M J 2739748 Sept 30 1950
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dustry 11 n the chrome pigment mdustry and 2t other
wdustries  Duration of ewposure was 4~47 jears Average
duration of employment 1n the German chromate producing
group was 22 years Most workers became 1fl while still em
ployed n the mdustry or withun a year after leaving but there
were some whose exposure ended many years precedmng the
diagnosis of cancer Most authors agree that the compound
responsible {or the v hest mncidence of lung cancer 15 the
monochromate smce no cases have been reported from the
vanous mdustries using dichromates ost tumors i chromate
workers are bronchogemc carcinomas although a few have
been 0 the upper respisatory tract Eacept that lung cancer
m chromate worhers m the United States occurzed 1 2
younger age group charactersstics did not differ tn any sig
mficant mansier from those 1 patents 1 general with lung
cancer Clironic xrmauon has bcen regarded by some as klle
for property of
chromate dust Others have sug,,ested that chromate com
pounds may act on some af the naturally eccurrng chemcals
m the body m such a way that caremogenic agents result
Incdence on Basts of Hospital Records —Baetjer® reports
that of 200 males with confirmed lung cancer at two Balts
more hospxmls 11 had a hstory of exposare to chromuam
15 d was as y sig
mﬁcamly higher than would be expcctcd on the basis of con
trol hosputalized groups Fusther analysts showed that there
were more chromate workers m the cancer series than would
be eapected on the basis of the number of chromate workers
employed 1n the Baltimore area These data confirm the gen
eral opimon that the number of deaths due to cancer of ihe
tungs and bronchs 15 greater m the chromate producing sndus
try than would normally be expected
Tracheal Aspiration  Additzonal Method for Early Diag
nosis of Carcnoma of Lung Prehmnary Report \Vilham
G Cahan and Hollon W Farrt (Memonal Hosp New York
Gity) used the method i 42 patients 19 with firmly estab
shed diagnoses
Msrstop—After the nose ovopharynx nasopharynmx  tipo
pharynx and sulglottic areas are ancsthehzed wih @ Debilbuss
poner spray contasmng 1 pes cent pontocame® a so 14 or 16 F
lY; AL ];d,'ﬁ"ﬁ'wjio D M3 2505516 N mbe {950
1580
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attributed to the more sluggish combustion and greater mta
tive tarry matenials m these forms of smohing Among pa
tients with cancer of the respiratory tract from the larynx
downward there 15 an abnormally high percentage of cigaret
pipe and/or cigar smohers In this group the percentage of
all forms of smokmg 1s sigmificantly increased

In the present scries 93 per cent of all patients with
cancer of the lower respiratory tract but only 90 per cent of
those with cancer of the upper tract were smohers This 15
the first study to offer an indictment of all forms of smoking
for cancer of the respiratory tract The percentage of non
smohers among white males with respiratory tract and buc
cal cancer 1s only a fourth as Ingh as among properly selected
control groups

Lung Carcinoma 1n Iceland Basing lus studies largely on
autopsy statistics from various countries Niels Dungal’
(Univ of Iceland) concurs with most authorities m the belhef
that the last few decades have seen an actual and considerable
rise m 1ncidence of pulmonary carcinoma i most countries
although mcidence i Iceland has failed to show a correspond
g rise In all countries including Iceland there appears to
be a preponderance of lung cancer 1 males Among factors
possibly pertinent to mcreased mcidence respiratory mfec
tions wfluenza and tarred roads have been present 1 Iceland
duning the past few decades but with no apparent change 1
meidence of lung cancer Statistics on tobacco consumption 1t
vartous countries suggest that the increased mcidence of lung
carcinoma s related to mcreased consumption of cigarets
especially between World Wars I and II In Iceland however
agaret smoking did not increase until World War IT when 1t
rose enormously \ssuming that 20 25 years of tobacco smok
mg 1s needed to produce cancer of the Jun,s Dungal predicts
a able rise in the d of lung carcmoma n Ice
land 1n 1960 65

Pulmonary Carcinoma in Chromate Workers —Revicw of
Laterature and Report of Cases—Anna N Bactjer® (Johns
Hopkins Univ) found 122 reported cases of cancer of the
respiratory tract among workers exposed to chrommum com
pounds Of these 109 worked i the chromate producing n

2 45247 A g 1 1950
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liability can be obtained by rigid adherence to carefully de
termuned cytologic criteria of malignancy In every case the
cytologic diagnosis should be based on precise morphologic
criterta alone without aid of chimical mformation Sensitivity
of the cytologic method depends directly on the degree of
technical efficiency 1 collection of matersal and preparation of
smears Since sensitivity of the procedure mncreases distinctly
with the number of specimens examined at least five sputum
specimens should be studied Patients with nonmalignant chest
diseases should be included i all series as controls and to
obtamn a broad experience and familianity with the many pos
sible variations in cells from different types of pathologic con
ditions Follow up of all patients to final diagnosis 1s essential
1f errors m cytologic diagnosis are to be recognized and cor
rected and over all efficiency of the techmc properly evalu
ated A negative cytologic diagnosis does not rule out lung
cancer Extensive experience 1s the most important single
factor for with development of skill both the rehability and
the sensitivity of the method will improve

Combination of Carcinoma of Lung and Pulmenary Tu
berculosis E Attinger® (St Gallen Switzerland) studied 759
autopsied cases of pulmonary tuberculosis (450 1n males) and
89 of lung carcinoma (72 m men) Only those 1 patients over
age 30 were used in the statistical evaluation 168 cases of
tuberculosis were thus excluded Both diseases were present 1
12 cases and 1n most of these the dnseases had a close topo
graphic relation Age d P d that for
alone

Three factors are cited to exclude pulmonary tuberculosis
as the decisive etiologic factor 1n carcinogenests (1) the high
mcaidence at autopsy of juvemle pulmonary tuberculosts with
out carcnoma (2) a similar age incidence of lung carcinoma
with and without pulmonary tuberculosis and (3) a much
higher ratio of men having both diseases than could be cal
culated from the ratio for each disease separately

However the topographic relation indicated that lung car
cmnoma may occur on a tuberculous basis Three types were
differentiated the cavity carcmoma (three cases) carcinoma
of the dramage bronchus (three cases) and carcioma m a
tuberculous scar (1 case) Climcally carcinoma of the drain

©) 0 lg 314016 1950
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rubber catheter 1s passed through the nose and vocal cord mio the
trachea A small amount of dilute solution of pontocame® and saline
1s dropped slowly wmto the trachea through the catheter and the
catheter then advanced by stages down to the region of the carna
Introduction 1nto the right or left main stem bronchus may be at
tempted by rotating the patients head sharply to the contralateral
side The bronchus 1s i1rrigated and aspirated repeatedly with 2 ce.
solution each time until a total of 10 cc has been mjected A Cle

cancer cell collector attached to the catheter faciitates this pro
cedure When the catheter 15 removed it 1s flushed with saline solu
tion and the whole specimen mined with an equal quantity of 9
per cent alcohol and bottled The patient 1s mstructed not to eat of
drink for two hours Specimens are then studied by Papanicolaous
method

By this procedure there were 11 cases of bronchogenic
carcinoma of proved positive classification 5 true negatives
3 false negatives 23 indeterminates and no false positives
Cancer cells were somewhat easier to detect because of the
relatinely smaller number of other cellular types Discomfort
and rish of tracheal catheterization are numimal i comparison
with bronchoscopy which 1s costly to both patient and hos
pital Tracheal catheterization may be used in patients with
pulmonary tuberculosis who produce no sputum and m this
way may supplement gastric washings

[Dsagnos:s based on demonstration of mahgnant cells in sputun or
a prrates by an expert cytologist 1s usually accurate Falure to demon
strate cells however may not contramdicate direct action such as surgxcal
exploration ta determine the nature of a lesion strongly suspected to be
cancer of the lung —]

Evaluation of Cytologic Diagnosis of Lung Cancer Sey
mour M Farber Allen K McGrath Jr Vortiner A Bemoft
and Milton Rosenthal (Umv of Cahfornia) examned sputum
and bronchial secrettons of 2066 patients by the Papanicolaot
and Traut techmc Positive cytologie diagnoses were made in
201 cases n 176 tumor was definitely malignant and m 22
1t was thought to be malignant Histologic praof of broncho
gentc carcinoma was obtained m 125 of these patients Of the
rest 50 had chmcally diagnosed bronchogenie carcinoma 22
metastatic caranoma to the lung 2 climically bemign chest
disease and 2 histologically proved berign conditions

Reliability should be the first objective of cytologic diag
nosis A reliable diagnosis 1s one that justifies surgery mn the
absence of other morphologic evidence Almost absolute re

@ JAMA ML S 1950
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age bronchus was characterized by sudden disappearance of
tubercle bacills mn the sputum atelectasis and accelerated de-
struction of the involved lung field In two mstances the car
cimoma caused an exacerbation of the tuberculous process
Prognosis of the diseases 1n combination 1s even poorer than
that of 1solated carcinoma of the lungs

[The coeaistence of pulmonary cancer and tuberculosts 1s obseryed

oceasionally 0 most cltmcs but the possible etiologic relationship has
ne;zedr been settled conclusively Most anvestigators believe there 1 none

Pulmonary Adenomatosis Climical Review and Report of
Three Cases, with chinical data from 33 cases previously re

Fg 53 (L{)—Tw 3 mm nod les of pIm ry de matess o ded By

n rmal pulmc t
Fg 59 C ehtd —La ge
W AB

1dtd th
(Bartesy W A T

s lemall odl toe
i3 B Tt M d 85806818 My 1950)
ported 1s presented by A B Werr Jr* (Memphuis Tenn) In
the commoner of the gross forms multiple nodules from ml
let to walnut size are scattered umiformly through the
vohved portion of the lung less common is the diffuse form
which appears as a consolidation of a segment lobe or entire
lung (Figs 53 and 54) The mvolved alveols i erther form are
lined by low columnar or high cuboidal cells i one to many

() Arb Tt Md 85806818 My 1950




NEOFLASMS 229

two previous patients may be of defintte value m establishing
diagnesis

The general types of x ray evidence are {1} muftiple small
areas of denssty (Fig 57) and (2) large areas The former may
occur as discrete nodules or srregnlar and mdiscrete arcas of
variable size The large areas of density were segmental and
1obar and even myvolved the entire Jung ™ rays did not show
tular adenopathy Pleural fmd was reporied m only 3 patients
and the site of myohvement was bilateral m 27 In general
treatment has not been heneficial

Pulmonary Adenomatosis Report of Two Cases Edwin
W Peterson and John D Houghton® (Veterans Admn
Hosp West Roxbury Mass) state that pulmonary ade
TOMALOSS 15 A Fare tumer of the lung chatacterized by talf
columnar mucus secretsg cells hining the alveolar walls with
out evidence of bronchsal ongn or primary adenocarcinoma
elsenhere Many theone, concerming its ongn have been sug
gested among which are the infectious srritatne and neo
plastic Although the neoplastic theary s commonly mccepted
there 1s no agreerment as to whether both bemgm and malsg
nant forms exist

Survey of the hiterature showed that the diseaze has been
uiformly fatal One of the authors patients was still afne
25 years after segmental vesection and had no cluucal or
laboratery evidence of recurrence This represents the longest
recorded survial e after surgical attempt at cure It must
be bered however that Pt buted to the dis
ease zre reported to have been of as much as eight years
duratson

Early dugnosts 15 doubly diffienlt because bronchoscopy
15 always monc butory and cytolog of
sputum vsually gives wdetermmate tesults There 15 some
evidence that the disease 55 not mecessanly multcentric
orig and that eatly operation may effect cure as 1t does i
any other jung tumor

Pleural M Wilbam N Campbeli® {Temple
Univ ) reports 4 cases and reviews 10 from the Literature
The authors cases represent an weidesice of 011 per cent
among 3 533 autopsies performed m erght years A purefy

€3y A w Bt AT Md 264 429488 3
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layers (Figs 55 and 56) Papillary projections and detachment
of groups of cells mto the alveoli are common Opimons differ
as to whether these cells are epithelial or mesenchymal and
whether they origmate 1 the alveolar or the bronchial lning

Most of the o0 patients were over 40 Usually no acute ill
ness preceded development of the more or less chromc symp
toms of pulmonary adenomatosis Cough was the commonest
symptom and usually the first subjective evidence of disease

Fg 57—Small nod | shad we tho gh ¢ b th pul fld_de B
Blrrgn(Coty fW AB J B0t o ME e a0k s18 My 19500

There was a charactenistrc type of sputum large in volume
and clear watery and foamy These signs are compatible with
histologic changes since cells are of glandular type Dyspnea
was conspicuous and probably resulted from replacement of
large areas of respiratory membrane by nonrespiratory epithe
lum Fever was not uncommon

Of the 17 patients for whom white blood cell counts were
given 15 had 10000 32000 cells some time during the illness
with polymorphonuc]ear forms as lugh as 93 per cent. Smears
and cultures of sputum were not revealing Bronchoscopy was
a1d m reported cases although profuse bronchorrhea
¢ mstance Aspiration biopsy used on only

not an
was observed mn on
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i owen
T U 4s 8 M b 1952
fiimg the fumens of 2 uny bronchiole This neoplastic tissse was
cantimuous with essentwally mormal broachial epithelumy and the
duagnews of prmary bronchogense carcwoma was estsblished

AISCELLANEOQUS WD UNUSUAL
PULMONARY DISEASES

Blast Injury of Lungs Report of Case Occurning m Peace
tume \fartin Schreder and € P Klem® (Univ of Texas)
report the only ont of e ht cases of so calied blast anpury of
the tun, s due to the same drsastes m which there nas no sign
o1 focal externat ot bony trausma to account for the putmonary
testons

Marn 45 stood 100 34 from the French freigh
wi n o exploded m Texas Oty Tex an Aprgixﬁutﬁmfgn?}nge
3last he Yad otorrhea eenal and pulmonars hanorshages The pul
monary hemorrhage pr oressed for several dass  emmental atelec
tasss deved ped and bydropreumotiorax appeared  Resolution fol
Towid w th musimal pleusal and pulmonary scarrng

Blasts produce a wave of mereased prcssur: whick extends
vadwcally 1z all directions with abowut the <peed 0f courd.
Veloewty duration and magnitude of this Dres ure ware at a
T R Aty Sy 3w Apa 190
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mesenchymal pattern was exhibited by only one case and tour
prescnted only an epithelial component The rest presented an
epithelial component i some areas and a mesenchymal pat
tern 1 others The fact that pleural mesotheliomas usually
show 2 varied cy toarclutecture has been msufficiently stressed
The varied structure 1s readily eplained on the basis of em
bryologic development of the pleura which arises from an
epithelial portion of the mesoderm that possesses multipoten
tialities

Chinical behavior seems the same regardless of cytologic
pattern The daphragm was invaded m 10 cases and the
peritoneum studded with tumor nodules in 9 The pericardm
was mfiltrated by tumor 1n most cases The charactenstic and
usual method of spread was by contiguity and serosal seed
g Although regional lymphatic metastases and occastonal
vascular spread have been reported no case provided proved
evidence of widespread metastases to parenchvmatous 0rgans

If early diagnosis can be established radical e\lr;q.llcurﬂl
surgical extirpation with regional lymph node removal may
result 1 cure

Carcinoma of Lung Report of Case Simulating Pleural
Mesothelioma 1s made by Lester W T'ix? (Great Lahes m)
The celtular structure was that sometimes described as typresl
of mesothelioma  the climical picture suggested mesothelioma
but autopsy revealed changes which although somewhat
characteristic of mesothelioma provided conclustve evidence
for diagnosis of bronchogenic carcinoma

Youth 19 had pamn i the right chest po terorly and shofit
chronic cough for almost one year Chest x rays showed a periph
eral thoracic shadow (Fig 58) Exploratory thoracotoniy revealed
a sheet of tumor mvesting the mght upper po terior lung Biop
was done and operation concluded becau e <urgteal extirpation Wa>
mpossible The biopsy specimen showed changes compatible with
mesothelioma He died about five nionths later

Autopsy showed a Jarge tumor mvolving the right third fourth
fifth and sixth ribs and extending into the pleural cavity and fiemly
adherent to and infiltrating 1nto the right lung Dissection of the
bronchual tree failed to reveal neopla m Microscopic study of many
sections showed a sharp demarcation between tumior 1n the visceral
pleura and pulmonary parenchyma Study of many more sections
finally revealed a 2 mm area of ncoplastic tissue almost completely

(7) US Amed F ¢ M J 1 69274 M b 1950
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ogacities with aveas of confluence w the wmner two thirds of the
fung ficlds (Fig 59) Subsequent x rays showed progresine clear
ing and by the end of three wechs no sigmficant abnormalty

The abnormal shadows werz attubuted to pulmonary
edema This theory 15 supporied by sutopsy repotts on human
bewgs and enimals which have drowned Small areas of asso
crated segmental atelectasis may bea contnibuting factor

£It 35 difficult w1 the ¢ cases to rule out the effects of a prration of
vomitas which sometsmes occurs In any event the pulmonary sreitation
and edema predy pose 1o prenmoass —EL ]

Pulmenasy of 1 Be
view with Report of Case 15 presented by Reuben Zucker
Edwin D Kibourse and Joseph B Evaus® (Fort Monmouth
N

I

South 3¢ was seen ino houss after aceidental aspiratwn of
sasaling while attemphing to siphon =t from an astomohide tank
Cough and semsation of wifocation were the wutial symptomss fol
lowed almo t mumediately by unconstiousness and dyspnea. Later
womiting occurred makng 1t unlhely that asprration of gastric
wantents was the cau e of the paeumonhs and pleunisy seen on
% rays 10 be Jocahzed n the middle and lower Yobes of the nght
lowy Nong roducttie cough stertle blood culture wormal leukocyte
count {the seeond day) and stenle pleural flud (the turd day)
argued agamst primary bacteral puewmoma Temporary first de
gree Beart bluck was 8 nosel feature Cough percussion flatness
aleence of breath sounds and bilateral plewral effusion gradually
;:lcar:d He was symptom fres when dischargad about age month
ater

4 ‘

¢ of gasoline
are related to the central nerous system and lungs Dizuness
headache coma Ilarity and neurtts have been obsersed 1§
Lasohne ts 1 prolonged contact wath the skis %t may canse
d of epithet ar & When gasolme has
been absorbed into the cuculation by way of the respiratary
and gastromtestinal tracts histologue study has shewn vartous
changes in the bver hadneys spleen and lungs

Acute Pulmosary Compl Followittg ¥nhal of
Chromut Acd Mist Prelumunary Observations of Two Pa
Bieats Who Inhaled Massive Amouats of Chromic Aad are
presented by John Boyd Meyers? (Seatsle)

Case 1~-Alan 31 was hosp talzed wath 2 hustorw of cough
headache dyspnea and sub wernal pan A week pressously whide
congentrating shromic actd By boting it 1n vats he tegan to

WA B It Y d O Ma 2 s
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given pomnt depend on the force of the charge and distance
from the center of the exploston The mitral positive pressure
wave 1s followed by a negative phase of suction of longer
duration and less force The hemorrhage seen mucroscoprcally
throughout the alveol; arses from rupture of dilated capil
laries which 15 attributed to compression of the chest by the
positive pressure wave

[Much experimental work was carried out during World War II and
the effects of many blast mjurics were observed chmcally Often there
were numerous small hemorrhages 1n the lung tissue which at first were
not chacally manifest but Iater accompanied by exudative reactions pro-
:iuced Em dyspaea cyanosts and sometimes death of the suffocatne
y pe —]

Radiographic Changes i1n Lungs dunng Recovery from
Drowning are reported by Jerome J Romagosa Leon J Men
villeand John T Lechert? (Charity Hosp of Lowsiana)

Man 34 fanted while swimming  After immersion for an un

Fg59—L g h cead6b s ft  mm s Coutsy tRmg JJ
ot Raolsy 5 s8I0 bt fppo i ¢ m (Coutsy
known period he was rescued and artificial resprration admimstered
He later 1egaumed consciousness and recovery was uneventful A
chest x ray taken about 36 hours after hospitalizatton showed mottled
) Rd !gy 55517521 O tober 1950
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opacities with areas of confluence 1n the mner two thirds of the
lung fields (Fig 59) Subsequent x rays showed progressne clear
ng and by the end of three weeks no sigmficant abnormality

The abnormal shadows were attributed to pulmonary
edema This theory 1s supported by autopsy reports on human
bengs and amimals which have drowned Small areas of asso
ciated segmental atelectasis may be a contnibuting factor

[Tt 3s difficult 1n these cases to rule out the effects of aspiration of
vomitus which sometimes occurs In any event the pulmonary irntation
and edema pred: pose to pneumoma —Ed

Pulmonary Mamif of 1 Re
view with Report of Case 15 presented by Reuben Zucker
Edwin D Ialbourne and Joseph B Evans* (Fort Monmouth
NJ)

Youth 19 was seen two hours after accidental a piration of
gasoline while attempting to siphon 1t from an automobile tank
Cough and sensation of suffocation were the imtial symptoms fol
lowed almost immedsately by unconsciousness and dyspnea Later
vomiting occurred making it unbihely that aspration of gastric
contents was the cau ¢ of the pneumonitis and pleurisy seen on
x rays to be localized in the middle and lower lobes of the right
lung Nonproductive cough sterile blood culture normal leukocyte
count (the se ond day) and stemle pleural flud (the third day)
argued agamst primary bacterral pneutnonta Temporary first de
gree heart block was a novel feature Cough percussion flatness
absence of breath sounds and bilateral pleural effusion gradually

,tleared He was symptom free when discharged about one month
ater

The pi of gasoline
are related to the central nervous system and lungs Dizziness
headache coma hilanty and neuntis have been observed If
gasoline 1s 1 prolonged contact with the shin it may cause
desquamation of epithellum or dermatitis When gasoline has
been absorbed inte the circulation by way of the respiratory
and gastromtestinal tracts hstologic study has shown various
changes i the liver Lidneys spleen and lungs

Acute Pulmonary C Following Inhal of
Chromic Acid Mist Prelmmary Observations of Two Pa
tients Who Inhaled Massive Amounts of Chromic Aad are
presented by John Boyd Meyers? (Seattle)

Cast 1—Mn 31 was hospitalized with 2 history of cough
headache dyspnea and substernal pan A weeh previously while
concentrating chromic acid by bollng it i iats he began to

1) Ab1d t1lg &O Md 21724 1y 1950
@ 154 vp 742 747" Dec mbe’ 1950 T
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cough and noted wheezing on respiration The cough persisted tor
two days and became productine of large amounts of greenish
mucoid sputum Severe headaches and dyspnea developed the latter
persisting even when at rest The chest felt constricted and gradu
ally actual pamn developed on deep m piration In addition to the
dyspnea examination showed moderate cyanosts of lips and nal
beds and audible wheezing 1n the chest Pulmonary congestion an
edema gradually mmproved about two weehs after exposure the
chest was clear During the eight succeeding months there were
chromic cough productive of heavy browmssh mucord sputum and
intermuttent sharp burning chest pain About seven months atter
exposure bronchoscopy showed that the mucosa of the entire tracheo
bronchial tree was hyperenie and somewhat edematous Almost 3
year after exposure he still had infrequent chills cough and mild
chest pam

Case 2—Man 31 was cvposed to chromic acid fumes Three or
four days later hoarsencss and cough productiie of whitish rmucord
sputum developed He continued worhing but became anorexic an
noted gradual loss of 20 25 1b About four months later he was hos
pitalized because of <harp patn in the right upper abdomsnal quad
rant cough and severe che t pain Esamination showed spluiting of
the right side of the chest and a pleural friction rub extending from
the mudclavicular to the posterior axillary line . rays indicated
pleural effuston and subsequent films showed emphysematous
changes Almost a year after enposure he stll had pam the
region of the former pleural effusion and persistent cough productive
of small amounts of greemsh mucoid sputum

These cases clearly demonstrate the severe reaction that
follows halation of massive amounts of chromic acid mist
The deeper pulmonary structures are apparently severely
damaged although the nasal mucosa 1s only mildly hyperemic-
There was no evidence of hepatic or renal damage m either
patient

Chromc Exposures to Air Pollutants and Acute Infec
tious Respiratory Diseases According to Anna M Baetjer®
(Johns Hophins Umv ) there 1s little sound evidence to Sup
port the general view that nhalation of dusts and wntant
gases may predispose to acute nfections of the respiratory
tract

A tigh incidence of pneumoma has been reported among
foundry workers exposed to various silica and iron dusts but
this may usually be attributed to the sudden chilling which
these worhers undergo Although coal mmers are exposed to
carbon dust the recorded rates for acute diceases of the re

(3 Areh Ind st Hyg & O p DM d 2400406 Otob 1950
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spiratosy tract vary conswdesably In rats exposed to silsca
feldspar cement aluminum or coal dusts there has been no
siguficant lowerng of reststance to lobar preumonz pre
duced by mtrabronchial mjections of pneumococst ty pe I
Autopsy studies from the Pittsburgh distrsct present con
ficting evidence as o the refation between the hugh mcidence
of pneumonsa and the degree of smohe prgment deposited m
the lungs Prolonged exposure to hugh concentrations of
smoke id not lower signsficantl) resstance of rats to lobar
PRCUDIONE
R

o acule resp 3y tract i 15 lowered
only by acute exposure to gases and fumes which 1 suf
ficiently severe to damage the mucosa of the respiratory tract
b d anhal of air cont g sulfur dioxide chlo
rine mtrous fumes and other gases in low concentration prob
ably does not lower resistance to such infections There 1s no
evidence that carbon monoxide either through acute or
chromtc exposure Jowers resistance to respratory tract mfec
ttens

{There ss often 2 tendency to relate acute respratory wdections to
w5y tating dust and fumes but m most anstances this dogs not seem to
be justified The etologic relat an tups of {at gue, strasn and ch Qg are
more ymportant Excessive smoking dies not seem to predispose fo acute
nfections although 1t may canse 3 rtation of the bronchial mucosa with
chrome broochorrhea~—id §

Pualmenary P {Tipod B ) Cntical
Study Ralph Rerg jr and Thomas H Burford® (Washmg
ton Univ ) seport sus cases The adult type of lesion usually
oceurs m older persons who are habitual users of mmeral o}
orally mt or heally N and me
chameal mterference to swallowmg may be a factor Mineral
oif as such or 1 one of its medicated forms 1s the sole etiologic
agent There may be no pulmonary sy mptoms or there may be
chronie cough with or wathout sputum Demoptysis low grade
fever frequent lower resprratosy mfecsions and dyspnea on
exerton '\ ray changes are usually stnkmgly greater than
antiaipated from syvmptoms Chncally and by x ray the lesion
ts most often nterpreted as a prumary or metastatic tumor or
unresolyed preumonta

On x rays a pulmonary pasaffinoma appears as a ho
mogeneous shadow wath sharply defined peripheral Timuts and

F 5 Thoa  § g 204164 8 S Bt mbe 1850
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From the history 1t was found that 50 patients had taben
mimneral o1l nose drops or oil containing medication over
periads of a few weeks to several years Most patients were
partially or completely mmmobshized Fine or coarse rales
could be heard over one or both lower lun, lobes 1 20

patients
Chest ~ rays were constdered characteristic of hipoud preu
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moma n 20 patients In 10 there was extensuve bilateral basal
mfiltration of varyng extent and density The right lower
jobe particutarly the medial and cardiodsaphragmatic seg
ment was the commonest single stte of mvohement In the
remaining 37 patsents the original x rays were not sufficiently
characteristsc to justify dragnosss of hpoid preumonsa Addt
tonal x rays {lateral oblique or overeaposed) disclosed con
siderable retrocardiac and pertbroachial isfiltration m 13
signifieant enough to warrant diagnosis of hpord preumama

Puimonary Changes Due to Cardiac Disease with Speaal
Referepee to Hemonderoms A € Lendrom L D W Seont
and § D S Park® found that n 26 patients wath mitral steno

g S5l o M3 FLAIN hdw
S ERE T e s 158 TEY e o e 3O
drum 4 5o e xszw:ﬁ J R LSt LB
TE S Sk Pahedad WO

si1s and shight or absent abnormabty of the tricuspid valve
chest x rayvs shoned milary shadowns m the lung fields (Isg
65) They were attnbuted to varying degress of fm:nx depost
tion of hemosidenn (Fig 66) No h:mostdcmns was found in
the lungs of five pauients with mural and well mazhed tr
cuspd stenosis or 1 o with mitral stenosis and apparently
normal tricusprd 1ajves
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Grossly mvolved Jungs had dark bluish spots scattered
rregularly over the visceral pleura without relation to lym
phatic vessels Gross congestion was noted 1n three cases
Microscopically the nodules were located mn the alveolar
zones without any obvious relation to bronchi veimns or septa
The nodules comprised 4-20 adjacent alveol: filled with hemo
siderin which was d in d sideropt Each
nodule was sharply outlined adjacent air contamng alveoly
holding few or no siderophores The pulmonary arteries
showed varying degrees of the usual changes seen with mitral
stenosss and right ventricular hypertrophy Iron was rarely
d able 1 either perib hial lymph vessels or
Iular [ymph nodes

The 1ntra ahveolar aggregations of siderophores were at
tributed to hemorrhage into the air spaces of the lungs Since
groups of adjacent alveol were stuffed with these cells and
alveol1 between the deposits were virtually free from them
the source of the hemorrhage must have been m the respira
tory bronchiole related to the group rather than i the alveolr
Such observations indicated that the vessels of the small
bronctun the bronchopulmonary anastomoses were the source
of the hemorrhage (Fig 67) Other investigators have con
cluded that frank hemoptysis m chromc cardiac disease 1s
from the same site All evidence indicates that the hemorrhage
has a mechanical cause The condition 15 undoubtedly related
to the long standing pulmonary hypertension but may also
be seen n patients with systemic hypertension who survive
several periods of ventricular failure

A fibrinous type of pulmonary exudate 1s characteristically
seen in discases giving rise to acute pulmonary edema from
leit ventricular failure The characteristic form 1s a cast of
the alveolar duct with 1ts related alveoh In three cases osseous
masses were attributed to fibrous deposits which escaped ordi
nary fibrotic orgamization When the systemic pressure 1n the
bronchial artery falls due to left ventricular failure acute
stasis develops m the bronchial pulmonary plexus and 1if un
complicated by thrombosis a fibrinous exudate 15 formed

{Thus and the followmg report are amang the most carefully deta fed
4nd informative artcles on the subject that have been published Incy

dentally the observat ons suggest some mild granulomatous reaction to
siderotic deposits whether of endogenous or exogenous orgin —Ed ]
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Pulmonary Hemosiderosis of Cardiac Origmn At autopsies
on 33 patients with mitral stenosis Alan C Lendrum® (Unv
of St Andrews) found recogmzable focal deposits of hema
stdern 1 26 Ot those without evidence of hemosiderosts six
showed no hypertrophy of the night ventricle and m five of
these there was concomitant tricuspid stenosis There were
four examples of hemosiderosis due to prolonged left ven
trcular failure 1n the absence of any valvular abnormalty

The histologic picture 15 the same mn mutral stenosis and
cardrac failure In a severe case the nodules are distnib
uted mn the alveolar tissue and show no obvious relation to
main broncht vessels or septa Each nodule consists of up to
20 adjacent alveolt stuffed with siderophages contammng
hemosiderin (Fig 68) At the margin of the nodule there 1s
sharp transition from involved to empty alveolt Many nodules
show fibrous thicheming of the walls of affected alveoli The
elastica of arteries mn the range of influence of the intra
alveolar 1ron shows slight thichening and gives a strongly
positive reactson for iron The hypertrophied spiral musculo
elastic tissue of the alveolar ducts also gives a strongly post
tive wron reaction Rarely giant cell granulomas associated
with loss of the alveolar pattern are seen when present they
are due to proliferation of the original stromal tissues rather
than to organization of alveolar contents Many giant cells
contain crystal like structures which give a positive 1ron reac
tion Iron positive granules are present i the epithelium of
some of the smaller bronchi (Fig 69) and in the secreting
cells of some bronchial glands

The focal accumutations of hemostderin are the end result
of hemorrhages from the bronchopulmonary anastomoses mn
the mucosa of the termnal bronchioles Hemorrhages prob
ably followed distention of anastomoses as a result of raised
pressure 1 the pulmonary arteries In mutral stenosts the pres
sure ancrease is absolute and persistent but i cases with re
muttent Jeft ventricular failure there are periodic falls 1n the
bronchial artersal pressure

R Studies of Ex; 1 Pulmonary Embol;
without Complicating Infarction m Dog Swven Roland Kpell
berg and Sten Enk Olsson® (harolmsha Inst ) anesthetized

() J Pth &B t 6 555561 O tobe 1950
8) Acta dot 33507514 § 1950
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mne dogs and imtroduced pellets consisting of barmum and
paraffin 3-4 cm long and wrapped in thin rubber n the ex
ternal jugular vemn The embolus not only obstructed the
maimn pulmonary vessels but because of its soft consistency
sent small offshoots mto the branches

X rays were made two to four hours after the embolus was
at rest No dog showed any ~ ray changes The vascular de
sign was equally prommnent on both sides both before and
afternard No local emphysema or other lung changes were
seen In one dog mto which a contrast medium was mjected
after mtroduction of the embolus vessels distal to the embolus
were contracted and less pronunent than in other portions of
the lung Autopsy disclosed no difference m vascularszation of
the lungs and microscopte exammation disclosed no mfarcts
Branches of the pulmonary artery peripheral to the embolt
were not contracted and contained about the same quantity of
blood as the other vessels

These observations support the view that no » ray changes
can be seen n the fungs in uncomplicated pulmonary em
bolism Apparently infarction wiil not occur as long as broa
chral artery errculation 1s undisturbed

[It has generally been assumed that mfarction does not usually occur
unless the pulmonary airculation has been altered This study seems 10
support that concept —Ed ]

Pulmonary Cavitation Due to Polyarteriis Benjamin ¥
Sandler James H Matthews and Siegbert Bornsten® (Vet
erans Admin Hosp Oteen N C) report a case

Man 39 was h lized because of weahness shortness of
breath chilly sensations and severe cough productive of thick jellow
sputum Diffuse jomnt pains had developed about mne months a0
dry cough weahness and dyspnea about one weeh before admission
A chest x ray (Fig 70) <howed a large density n the right midlung
with an arregular excavation and a thich walled round cavity 19
the upper lobe There was a sold apical density in the Jeft lung
During hospitalization the course was subacute and febrile with
increase 1n secondary anemia anorexia, weight loss and weahness.
Additional chest x rays showed multiple cavittes and nodular denst
ties with subsequent regression in some areas comncident with pro-
gression 1t others Duning this time he also had sigas and symptoms
of nephrihis hypertension and gastrointestinal disease and pain 11
the joints and muscles Terninally there were shin lestons dyspnea
became severe renal immpatrment increased and there was massive
hemoptysis At autopsy a diagnosus of persartenitis nodosa was estalb-

9y J A M A 144754757 Oct 28 1950
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lished There were several large cavitating necrotic regions 1n the
tung and widespread characteristic lesions 1n other tissues

Penartentis nodosa has mnvolved the lungs 1n about 27 per
cent of reported cases Pulmonary mamfestations may vary
considerably Isolated microscopic lestons may be asympto
matic and heal without detection Involvement of large
arteries may lead to extensive mfarction with necrosts and
excavation Diagnosss of polyartenitis from a smgle chest
» ray 15 virtually smpossible However if serral x rays show

e o —

Fg70-Ch tflm  dm (C tesy £S @ BP +1JAMA
144 754757 O't 28 1950)
regression of earlier lesions and progression of others with
or without appearance of fresh lesions the possibility of
polyarteritis nodosa should be considered The disease should
also be considered when a wedge shaped opacity 1s seen n
the roentgenogram 1n a case of pulmonary disease of obscure
origmn with chronuc febrile caurse and evidence of widespread
systemic disease

h necrosis and excavatior of the lung do suggest a thrombotic

g
arterial lesion Otherwise the cavity formation might be a sumed to be
due to comncidental infect on~—Ed ]

Pulmonary Fibrosis Following Granulopeasa John Friend
and A C Thackray' (Middlesex Hosp London) report two
cases of severe postradiation bone marrow depresston compls

() La t2959910 D 30 1950



216 THE CHEST

cated by bronchopneumonia which showed considerable or
gamzatton post mortem The lung changes were considered
examples of almost confiuent bronchopneumoma as moduned
by granulopenta and the effects of antibiotic therapy Presence
of bactersa and polymorphonuclear cells usually mdicates an
mflammatory origin of a fibrous exudate Although few
were seen m the lungs m these cases the fibrous esudate was
probably not due to nomnflammatory conditions  Poly
morphonuclear cells are generally believed to play a major
role in resorption of fibrmn durng resolution In these cases
fibrosis of the lungs could reasonably be attributed to the
granulop Red of g locytes to levels short of
conplete agranulocytosts can interfere with resorption of
fibrin

As a result of the recent advances i chemotherapy more
patients with associated bronchopneumonta will survive jong
enough for organization to accur m the lungs and for fibrosts
of the Jung to be recognized as a sertous comphcation of
granulopenic pneumonias

iThss 15 an interesting concept which seems reasonable With the
creasing survival following pneumonra there seems ta be an mcreasing
sresdence of pulmonary fibross —.

Thrombophlet S ¥ to Acute Resp y Infec
tion Robert S Wallerstemn? reports three cases which sllus
trate the relatnvely frequent occurrence of acute thrombo
phlebitis m young healthy active persons In two thrombo
phlebitis developed two to three weeks after a relatrvely mild
respiratory mfection This experience suggests that too lttle
attention 1s pard to the causal relation of acute thrombaphle
bitis to a preceding acute nonspectfic respiratory nfection
In the third panient infl 10n of the pharynx and ear
drums and x ray evidence of a pneumonic process 1 the nght
fower lobe preceded acute thrombophlebitis i the right leg
by two 1 eehs Subsequently there was cosmophilia of 20 per
cent Allergy due to sulfonamides used for the mal respira
tory mnfection was dered an mnadeq expl The
thrombophlebitts gradually subsided but several days after
discharge there was evidence of thrombophlebitis 1 the left
leg Ths case may fall i the category of recurrent idiopathic
thrombophlebitis of the type described by Barker who felt
that 1t might De the precursor of thromboangutis obliterans

() T M S a Hap 17176182 Spr.Ot 1950
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ahich mtially 1s limited to the venous side of the vascular
bed

Pulmonary Hydatid Disease Review of 478 Cases Re
ported 1n Lows Barnett Hydatid Regisiry of Royal Aus
tralasian College of Surgeons Norman Waddle* (Dunedin
N Z) found that males were affected more often than females
In most cases first symptoms (see table) occurred between

SynproMs oF Puraovary Hypati Cyst IV 4,8 PATIENTS

Aw A AusTRAL
S M TOMS P 5 % P

Cough — o ® 28
Pam . 580 469
Sputem 500 473
Hemoptysts — . 479 506
Pleunisy — 267 164
Dyspnea - - . 245 230
Vomica —. R — 125 164
Empyema  _ _ .. ___ 26 29
Hydropneumothorax — . — o 24
Latent - —. —— - - 64 90

ages 20 and 30 Hydatid cysts grow most rapidly i children
but growth rate vanes according to the natural resistance of
the host s tissues

Only about 10 per cent also had Iiver cysts This casts
doubt on the common view that the liver capillarses serve as
the first hydatid filter Abdomunal Iymphatic vessels and
thoracic ducts may provide a route to the lungs which by
passes the portal venous system and liver

Diagnosts 1s difficult since symptoms usually occur only
when there 1s leakage frank rupture or bacterral mfection of
the cyst N ray appearances and hydatid complement fixation
and Casomi s tests are to be relied on for diagnosis Needle
aspiration should never be attempted for severe and danger
ous complications may result Losmophibia has no diagnostic
significance

Reaction to esther the hydatid complement fixation or
Casoni s test ts positive only n about 70 per cent of cases
Positive reactions to both tests occur in about 36 per cent
Negatnve results do not mdicate freedom from disease For
x ray diagno 15 anteroposterior lateral and oblique views
should be avaitable Preltmmnary induction of pneumothorax

GY Al E™wZel 43§ g 19273290 My 198
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cated by brouchopneumoma which showed constderable or
gamzation post siortem The Jung changes were considered
examples of almost confluent bronchopneumona as modified
by granulopema and the effects of antibrotic therapy Presence
of bactersa and polymorphonuclear cells usually indicates an
mflammatory origin of a Fbrnous exudate Although few
were seen in the lungs in these cases the fibrous exudate nas
probably not due to nonmflammatory condttions  Poly
morphonuclear cells are generally believed to play a major
role m resorption of fibrnin during resolution In these caces
fibrosis of the lungs could reasonably be attributed to the
granulopenta  Reductton of granulocytes to levels short of
g(t:’mplete agranulocytosss can nterfere with resorption of

rn

As 2 result of the recent advances m chemotherapy more
patieats with associated bronchopneumoria will survive long
enough tor orgamzation to occur i the lungs and for fibrosis
of the lung to be recogmzed as a sertous complication of
granulopenic pneumonias

{Tlus 15 an itere ting concept which scems reasonatle Vath the in
ceeasieg survival following pnenmonia there seems to be an snereas ng
ncidence of pulmonary fibrosis—~Ed |

Thrombophlet S dary to Acute Resp y Infec
tion Robert S Wallersten? reports three cases which sllus
trate the relatrvely frequent occurrence of acute thsombo-
phlebitis 1 young healthy active persons In two thrombo
phlebitis developed two to three wecks after a refatsely mild
resprratory mfection This experience suggests that too httle
attention 1s pawd to the causal relation of acute thrombophle
bitis to a precedsng acute nonspecific re ptratory snfection
In the third patient 1nf: of the pharynx and ear
drums and x ray evidence of a pneumontc process n the night
lower lobe preceded acute thrombophlebitis 1 the right leg
by two weeks Subsequently there was cosmophilia of 26 per
cent Allergy due to sulfonamides used for the msttal re pira
tory mfection was considered an madequate explanation The
thrombophlebrtts gradually subsided but several days after
discharge there was evidence of thrombophlebitis i the left
teg This case may fall m the category of recurrent idwpathic
thrombophlebitss of the type described by Barker who felt
that it might be the precursor of thromboangtis oblsterans

(2) J Mt S af Hop 17176182 Sept. Oct 1950
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drome of a few days duration to a more severe prostrating
iitness which lasted almost three weehs Lxtenstve laboratory
studies failed to reveal a causative agent Postmortem exami
nation of one patient who died of coronary thrombesis five
months after the acute illness showed small granulomatous
lesions m the lungs and tracheobronchial Iymph nodes

In each case a chest  ray taken five to seven days after
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onset of symptoms showed wnumerable finely nodular den
sittes diffusely and symmetrically distributed throughout zhe
lung fields (Fig 71) The app € was

from that of nulary tuberculosis Hilar and mediastinal
Iymphadenopathy were not apparent \ ray changes i the
various patients differed only quantitatively In seven lesions
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as an aid to x ray study ss dangerous smce mtrapleural rupture
of the cyst may result

There were cysts m the night lung in 564 per cent i the
left 1 37 per cent and i both lungs in 66 per cent The dif
ferences 1n distribution may depend on the fact that the right
pulmonary artery has a more direct course than the left

No systenuc treatment destroys the parasite mn 1ts host
Total elimmation of the eyst without spilling any of its con
tents 1s the objective This 1s best accomplished by surgery
which should be undertahen early before complications are
numerous A fine needle combined with a Fitzpatrich suction
bell may be used to reduce the tenston of hydatid flurd before
removal of the ectocyst but no flud should be spilled
Marsuprahization and dramage of the pericyst cavity 15 the
preferred method for handling the bronchial fistulas which
are often present or may develop after removal of the ecto
cyst Formaldehyde should not be used to swab the pericyst
cavity Permanent bronctual dilatation usually follows ré
moval of a hydatid cvst but 15 asymptomatic Gross disorgat
1zation of the lung from mfection complicating a ruptured
hydatid cyst either before or after its removal 1s the only ndt
cation for lobectomy or pneumonectormy

Of 96 patients traced and cxamuned all but 1 of the 21
who had spontaneous rupture and no operation were 1 good
health Of the 40 with uncomplicated cysts treated surgeally
none died 4 had recurrence mn the lungs pleura or scar
28 patients who had Jocal removal of complicated cysts 25
were 1n excellent health and x rays showed no evidence of
lung damage All seven with complicated cysts or empyema
were well following vanious methods of treatment

[This 15 an excellent and unusually comprehensne review of the
subject with sound and practical suggestions for treatment —Ed ]

Roentgenologic Aspects of Diffuse Miliary Granulom
atous Pneumomitis of Unknown Etiology Report of 12
Cases with 18 Months® Follow up 1s made by Benjamm Fel
son George F Jones and Robert P Ulnich (Uniy of Cin
cmnati) An unusual iilness developed in 12 men 5 14 days
after cleaming out an abandoned tower winch contamed
among other things a large quantity of wet pigeon excretd
Mansfestations varied from a muld transitory grippelthe syn

@ Am J Roetg 1 64740746 No ibe 1950
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pulmonaty calesficatson emphysema or cardsac enlargement

The cause of the epsderatc could not be established but
vhree similar epidemics have been reported

{Several eudumes of pulmonary disease 1w people exposed to dust or
sanw, other agent 1n a cave celfar or beffry hiave been reported which te
sembie Ums epuloe A fungns hay been suspected but has usually Dot
been damonstrated The permanert Rbrosss which resufts from the organ
rzwg chacacter of the lesions seems to e 2 cowmon £é suual —~&d |

Pulmonary lefiltration and Blood Eosmophiba m Chid
dren {Loffiers Syndrome) Review with Report of Eight
Cases 1s presented by Rosa Lee Nemir Arthur Heyman ] D
Gorvay and Edmund N Ervin® (New York Univ) Lofiler
Jesertbed o & b d by y pul y
wfiltrations cosmophihiz and a benign course with few symp
toms ‘The allergse nature of the syndrome was stressed and
suntlatity to the pathogenests of erythema nodosum moted
The transtent y nfiltrates app d parable to
a xssceral erythema nodosurn Later others deseribed patients
with more severe symptoms and a prolonged course

Lofffer s eosmephilic pneusmonsa 35 apparcatly an allergc
response of the lung to a variety of agents extnmsic such as
the prvet plant or mtnnsic such as belminths and tubercu
losts Qccastonally the dwsorder 15 assocumted with bacterial

Expi ! pathologic and chmrcal evidence

support the allergic etiology No constant chmeal or x ray
picture can be assouated with any sigle causatne agent

The eight patients sn this serres tllustrate the vared chm
cal pictare assocated with Lofflers syndrome In five the
course was short and bensgn with x rays which cleared n
7 18 days Three had a chrome tourse and showed fine mot
thng throughont the luag fields which simulated miliary
berculosts The shadows persisted for 7 weehs to 73, months

Physical signs were never strshmg and conssted chiefly
of scattered resonant vales Some patrents had frank cough
expectoration and fever whercas others were symptom free
Hepatomegaty was noted oceastonally and m three patients
Jiver funcnion tests disclosed Iner damage These three also
had the most sustained and sevese eosmopluta

The most hkely provocatne allergen m seven panents was
an antestmal parasite Tubercabin skin tests gave positne re
actions m four but no posttive cultures for yeobacterium

) I Pl 1 V619863 D amber 1950
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became gradually less perceptible on successive » rays and
ulttmately faded Most patients showed complete disappear
ance of the muiliary denstties three to five months after onset
{Fig 72) In four progresstve but mcomplete clearng oc
curred 3 weeks to 10 months after onset (Igs 73 761 T~
process then appeared stationar~ ™



DISEASES OF THE PLEURA

Pathology of Pleural Sclerosis Study Related to Loss of
Expansivity of Lungs and Its Treatment Oscar C Croxatto
and Ruben Sampietro” (Univ of Buenos Aires) studied spect
mens obtamed at over 200 autopsies on patients with chrome
pulmonary tuberculosis 138 surgical specimens removed in
treatment of many conditions and material from eaperuments
on over 100 dog lungs

The stages mn formation of pleural adhesions do not differ
from those in formation of granulation tissue elsewhere The
first stage 15 fibrinogenesis as a direct result of intervention
the second angiogenesis and the third fibrogenesis The mnduc
uve persod lasts for some hours during which the mesothe
lum 1s destroyed In the second stage formation of blood
vessels predontinates lasting up to 15 days fibrosis complete
i 10 more days follows The whole process lasts about 50
days In the third period most vessels disappear but a few
remamn and occasionally acquire the size of a peripheral
artery

The response of pleura varies depending on whether 1rr1
tation comes from the lung or from the pleural cavity An
flammatory pleural lesion 1s not indispensable for formatson
of an adhesion When irnitation comes from the lung and 1s
mechanical there 15 separation of the mesothelium The meso
thelium of the parietal pleura is altered and a mechanical ad
hesion 15 formed The mesothelum adjacent to the visceral
pleural lesions proliferates over the adhesion covering 1t and
forming papillary protrusions Such adhesions do not alter
the superficial lamm1 elastica and their separation does not
bring alteration

When the irnitation from the lung 15 mflammatory an
adhesion forms its orgamzing element origmmating m the
panetal pleura The adhesive process extends past the limits
of the lung lesions and the lamina elastica 1s partially de
stroyed This 1s 1mport2m because when such adhesions are

freed 1 emphysema may result
‘When untanon 18 cmunal the result 1s determined by
@y J T S 5 2029274 M B 1951
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tuberculosis were obtamed Improvement after treatment for
the 1ntestinal parasite made the etiologic diagnosts more cer
tamn Relapses 1 two pattents were associated with recur
rence of ova m stools

The importance of differentiation of tuberculosis from
Loffler s syndrome 1s imdicated by the three patients with
miltary mottling Charactenstics which suggest Lofiler s syn
drome are well being of the patient absence of splenomegaly
absence of other evidence of tuberculous milhary spread strih
g and persistent cosmmophila and negative cultures for
Myco tuberculosis

Factors mdicative of allergy other than Loffler s syndrome
were found 10 six patients Pleural exudate was noted m one
The transitory cl of certain pul y x ray shadows
1s due to atelectasis Loffler s syndrome 1s not necessarily a
benign disease for wetght loss or failure to gain n some pa
trents 15 sigmificant and smpatrment of liver function may fur
ther interfere with health

Pituitous Catarrh Laennec ongmally described this ¢a
tarrh 1n which expectoration 1s colorless transparent ropy
frothy on the surface and underneath like the white of egg
diluted with water ] V Gordon® (Springbank Australia)
reports a case

Man 36 for 5 years had been awahened mightly after about 7
hours of sleep by a paroxysm of coughing lasting 30-45 munutes
during which 1174 pt sputum was produced During the day he
was asy Phystcal was 1

The sputum fitted Laennec s description perfectly It was acellt
lar and culture revealed no path : y
showed the bronchial mucosa a Iittle redder and softer than normal
Extensive secretton was seen corung from all bronchial onfices
Biopsy showed extremely active secretory glands of the bronchial
mucosa and no obvious mﬂammah‘on had con

Tor two years nd
tinued therapy was of 510 avail and the general condition remamed

good
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removed by asprration with relative ease after ijection of
Sh SD Fne patients received one mjection the others two
or more In those recerving one treatment results were definite
and prompt i promoting eatensive evacuation of the em
pyema pochet ameliorating rapidly the general climcal con
dition and termmating the disease In the other patients the
first treatment produced favorable results but sumce final
clearing seemed protracted additronal injections were admin
1stered Patients treated relatively early after development of
empyema usually required addittonal treatments and aspira
tion In 10 patients decided improvement was evident within
the first 48 hours after mjection of SK SD Final x ray clear
g was complete within the ensuing two to sta months In
two patients the enzymes had no appreciable demonstrable
effect probably because of cellular organization or other local
changes 1n the tissues which were not subject to hiquefaction

In seven cases bactersal cultures of pretreatment samples
of empyema exudate were positive After mjections of Sk SD
mcreased quantities of fluid were obtamable by aspiration and
there was strihing, 1mprovement both clically and on x rays
In four cases cultures rapidly became sterile whereas i two
cultures became strongly positive after enzymatic action In
these cases enzymes probably uncovered viable organtsms
hidden 1n and protected by the exudate Ne,ative cultures
probably resulted from entrance of fresh serum and actively
phagocyting leukocytes into areas made accesstble by applt
cation of SK SD

In four cases of postpneumonic empyema 1njections of en
zvmes were used 1 association with closed thoracotomy Re
sults were lighly favorable as large amounts of exudate were
evacuated and re expansion of the lungs was promoted

[Recently attention has been d rected to the use of olutions of pure
tny tathzed trypsin (v yptar) to digest coagulated exudate in the pleura
nclud ng that due to tube culous empyema Th s preparation may prove

useful although the gn ficance of irr tating effects with fever must be
determuned —

Pleural Fluid Eosmophihia F G MacMurray Sol Ratz
and H J Zimmerman® (Washmgton D C) report three
cases

Case 1—AMan 36 had lobar peumonia The 24th hospital day
thoracentesss vielded 70 cc_<lightly opague reddssh brown fiud con
taming 30000 cells cc other than erythiacytes of which 40 per

) NwEgl 47 Md 43330334 Ag 31 190
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prevention of bronchiectasis means prevention or better treat
ment of the predisp particularly f
pertussic pulmonary cul[apse and so called chromic bron
chiis  \When cough persists after one of these conditions
adequate convalescent care coupled with postural drainage
and breathing exercises 1s advocated When bronchiectasis 1s
established beyond doubt a choice must be made between
three forms of treatment (1) A cure may be attempted by
radical surgical removal of all diseased parts of the lung
(2) Treatment may be purely medical with the aim of rehev
ing symptoms (3) If the disease 15 too extensive for radical
surgery excision of the more grossly diseased parts may be
combmed with medical treatment for relief of symptoms

In general radical surgical treatment 15 recommended 1n
all cases 1n which an adequate amount of healthy lung can be
preserved In skilled hands the operative mortality in children
1s low and with the reduction of complicattons by modern an
esthetic methods and chemotherapy operative risks are mim
mal Medical treatment which can be carried out at home at
an open air school or at a convalescent home mcludes dran
age breathing exercises and general health measures Chemo
therapy for established bronchiectasss has so far been disap
ponting Pemaillin aerosol 1n a number of cases produced no
lasting effect but more promising results have been reported
with combined pentcallin and streptomy cin

f 202 patients with proved bronchiectasis folloned up

to 10 vears 107 were treated medically 13 were classihed a
cured Of 50 patients treated with complete surgical removal
27 were cured In both groups results were much better 1n
patients without asthma Of 19 patients who died 9 had been
treated surgically Ten patients classified as cured had b
lateral lobectomy

Sernal bronchograms taken over the years revealed fre
quent merease of dilatation in the anterolateral (pectoral)
branches of the upper lobes in contrast to improvement or
cure of the apical branches Varicose and fusiform types of
bronchiectasis produced the least physical disturbance Al
thou, h clineally established bronchiectasis usually 1mproved
m the first two decades 1t 1s feared that detersoration may
occur 1n the third and fourth decades The fact that after
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of cases were studied (1) 272 cases of pulmonary collapse
(2) 99 cases 1n which diagnosis of bronchiectasis was doubtful
at first examination

Pulmonary collapse was seen most frequently m the nght
muddle lobe and left lower Iobe It was usually persistent
the left upper lobe but frequently the nght lower lobe re
expanded Duration of cough from the history was com
monly three months or less i1n cases of pulmonary collapse
that re expanded n contrast to two years or more 1n nost
cases 1n which bronchiectasis developed Of the 272 cases of
pulmonary collapse n only 157 did the lung re expand with
out permanent bronchiectatic changes It was not uncommon
however to find temporary bronchial dilatation 1n this group
the bronclu returning to normal caliber when the collapse re
expanded—a condition described as reversible bronchiectasis

Treatment recommended for pulmonary collapse includes
steam 1nhalations postural drainage and breathing exerci es
Unless foresgn body 1s suspected rmmediate bronchoscopy 1s
not necessary No sigmficant difference 1n mcidence of re
expanston of the lung was found between the cases treated
with bronchoscopy and those treated without Of the 157 chil
dren with pulmonary collapse 1n whom bronchiectasis did not
develop 111 were classified as cured with no symptoms or
signs after three years observation 16 children were 1m
proved and 13 showed no change in general condition In
these last two groups 23 children had asthma Srx children
mostly mfants died from associated conditions and the rest
could not be assessed accurately Field concludes that in most
cases except those with asthma cure was effected

Dhagnosis for 99 pattents was doubtful bronchrectasts
when they were first seen Of these 47 5 per cent had asthma
a disease frequently difficult to differentiate from bronchiec
tasts In 40 true irreversible bronchiectasts developed after
three of mose years It was necessary to observe patients with
doubtful bronchial dilatation over a pertod of years broncho
grams bemng repeated at intervals to determimne the perma
nently diseased parts

Prophylasis Treatment and Progress with Follon up Study
of 202 Cases of Established Bronchiectasis—Field® states that

(&) Ped t cs 4 355372 S pt mbe 1949
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the incidence of bronchiectasts was 65 3 per cent but n those
with predomunantly exudative lesions it was 194 per cent
Bronchiectass 1n remnfection tuberculosis was most apt to
occur after the first year of disease when the leston had largely
lost 1ts exudative quality Extreme chromaty did not increase
materially the chance for development of bronchiectasis Pred
ilection was shown for the upper lobes and apical ramifica
tions 1 lower lobes In contrast to bronchiectasis assocated
with primary tuberculosis the lingula was frequently involved
and in general dilatations were confined to pertpheral areas
without sharp limitation with respect to bronchopulmonary
segmentation In most cases bronchiectasis appeared so lim
ited 1n extent as to have had little bearing on the chmeal
course

Unlike primary tuberculosis the factors leading to bron
chiectasis mn reinfection tuberculosis were less tangible Bron
chial occlusion 1ntrinsic factors mvolving the bronchial wall
and extnmsic factors such as parenchymal lesions must be
considered

11t 1s generally agreed that obstruction of a bronchus by a tuberculous
lesion may lead to secondary destructive nfection with permanent bron

chuectasis However there 1 stull much confusion with respect to changes
m the bronch: related to Some

pathologists hold that under these circumstances true bronchiectasis 13
unu ual and that the observed brenchograph ¢ defects can be explaired
as re 1dual cavities or bronchial distortions due to fibrasts —Ed 1

Path f B: Roentgen C
Accordmg to Felix G Fleischner® (Harvard Umv ) bronchi
ectasss 1s a condition characterized by a dilatation of broncht
Inflammation of bronchi lung and pleura and bronchosteno 1
play etiologic roles but loss of resilence of pulmonary
parenchyma 1 pneumomta and emphysema and shrinking
such as occurs with atelectasis and fibrosts provide the me
chanical forces which dilate the bronchi Climcal mantfesta
tions are determined by the type and severity of complications

Deep necrotizing bronchitis may occur 1n resprratory in
fections particularly 1n chuldren destroying bronchial walls
and leading to bronchopulmonary abscesses These 1f sta
bilized may be relined with epithelum but if so are not
bronchiectatic Dilatation of the bronchi 1s preceded and ac
TT® RdeleyS3S18833 D emb 1949
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lobectomy the remamming lung ncreases its functional capacity
m growing children makes 1t desirable to operate during
childhood

Relationships between Tuberculosis and Bronchiectasis
Study of Climcal and Postmortem Matenal 1s presented by
Edna M Jones W M Peck C E Woodruff and H S Wilhs'
(Detroit Mun Tuberculosts Sanatorium) Bronchograms were
obtained m 34 children whose mean age was 515 years
Liprodol® 1nstillation was carried out at 2 mean mterval of 3%
years after x ray clearing of primary pulmonary tuberculosts
Defimte bronchiectasis was found 1 24 1 20 there was evt
dence of bronchial obstruction for more than one year and m
the remainder for less than one year Bronchi were obstructed
less than a year in five and more than a year 1n five of those
who had no evidence of bronchiectasts Bronchrectasis was
distributed equally between the lungs It was localized 1 the
anterolateral branch of the upper lobe bronchus i nine
the apical branch of the Jower lobe bronchus m four and m
the middle lobe bronchus mn four In every instance bronchiec
tasts occurred at the site of the previous primary tuberculosis
Bronchiectasts tended to be coextensive with the bronchus
and cylindric from root to periphery suggesting that ana
tomic or physiologic obstruction from endobronchial disease
at or near the root or from enlarged tracheobronchral lymph
nodes may be responsible Symptoms erther were assoviated
with the obstruction and primary complex (wheezing fever
cough and thick sputum) or resulted from subsequent dila
tation (recurrent colds fever cough copious expectoration
or hemorrhage)

Postmortem bronchograms in 99 cases of reinfectton
tuberculosis showed bronchiectasts i 51 instances This
diagnosis was substantiated by gross exammation and histo
logic study m 46 All gradations of lesions were found be
tween the extreme of complete bronchial obstruction with 2
resultant cavity surrounded by caseous materal and collapsed
alveoh and of typical bronch lined by strati
fied squamous epithehum showing mmmal obstructive
changes Most commonly tuberculous disease in the bronchal
wall was extensive In cases of predommantly fibrotic disease

1) Am Rev Tub ¢ 61 387398 Macch 1950
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to be settled. Overdistention of the lung does not seem to be a direct or
mportant factor 1n pathogenesss since bronchiectasis has not been ob-
served to develop after lobectomies or preumoncctomies when the re
mamng lob s or lung may be greatly distended The umportance of
:dentifying and treating nfections particularly of a suppurative charac
ter 15 generally recognized —Ed 1

Frontal Sinuses m Study on Morphol
Basis of Lung Disease is presented by Johan Torgersen®
(Univ of Oslo) The frontal sinuses are smaller in many per
sons with bronchiectasts than i normal persons and were
smaller 1n a group with congemtal bronchiectasis than 1n a
nonselected group Since roentgen abnormalities n the lungs
were relatively shght in persons with congemtal bronchiec
tasts examination of lungs and frontal stuses may indicate
the relative role of hereditary and environmental factors in
the etsology of an mdrvdual case

In a previous article Torgersen dealt with the frequent
occurrence of bronchsectasts in persons with situs mversus
‘The most reasonable interpretation of these observations and
those described in the present article may be that development
of the upper and lower respiratory tracts depends on the m
tegrative action of a complex of genes The mamifestation of
these genes depends on modifiers influencing the asymmetry
of the viscera

Broncholithiasis Herbert W Schmidt O Theron Clagett
and John R McDonald® (Mayo Chinic) report experiences
with 41 patients Sex distributton was about equal and 71
per cent were aged 40 59 Symptoms vaned from an wn
conscious rarsmg of a small stone with a muld cough to
severe stone asthma or bronchial colic accompamed by 1n
tense substernal pain and a sense of suffocation Multiple
broncholiths were coughed up nonsynchronously by 19 pa
tients Cough hemoptysts thoracic pam and fever were the
commonest symptoms Physical findings were not diragnostic
but depended on the s1z€ ¢ and locat:on of the broncholith The

h 1n only three cases

Pmbably the most dmt'nostlc x ray sign was a dense area
of calcium deposition at the apex of a triangular portion of
collapsed lung

Bronchoscopic findings may be suggestive of tumor since
often the broncholith 1s buried 1n a fleshy mass of granulation

() Ata d13 185197 1949
M T T $ g 19226243 F bru ry 1950
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companied by infection 1n most cases but 1s often mld and
sometimes entirely absent Such findings do not i any way
explatn why bronch: become widened

In rare instances of rapidly developing complete bronchial
obstruction with severe infection beyond it the secretion
accumulating 1n the closed bronchi may contribute to bron
chial dilatation by pressure from within However Anown
physical and physiologic facts do not generally support the
concept that secretion in the bronchi and differences of gas
pressure within the bronch: and the surrounding parenchyma
have a dilating influence

Loss of extensibihty of the parenchyma occurring with
patches of pneumomc consolidation or emphysemna may cause
an increased external dilating pull on the bronchi because
of loss of the normally well balanced cushiomng effect of the
restltent parenchyma In atelectasis and fibrosis with shrnk
age an outward contractile strain 1s added angmenting the
pathologc traction on the bronchial wall Impatrment of nor
mal ventilatory expansion and collapse are the basic mechan
1cal disturbances common to these conditions In the earhy
phases the dilating conditrons are reversible and when they
disappear dilated broncht may return to normal This concept
of the cause of bronchral dilatation explams most of the chm
cal and morphologic features of bronchiectasts and 1s well
supported by x ray and histologic observations

In treating bronchiectasis the mam effort should be pre
vention of cripplmg deformity of the bronchi Infectron must
be combated and residual atelectatic areas reventilated after
any respiratory mfection especrally 1n childho 1 N\ rav evs
dence of persistent atelectasis even in small ares should
encourage use of bronchoscopic aspiration and any other
measure to prevent the condition from becoming chromic If
respiratory Infectron 1s treated effectively plenral and pul
monary complications are recogmzed early and foreign bodies
and bronchial tumors promptly removed the mcidence of
permanent gross bronchial deformity will be reduced In
stances of chromc suppurative disease with extensive broncho
pulmonary damage requnng surgery will become less
frequent

esting to read this point of view on the factors mvolved
e m“;( . that the question does not seem
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to be settled Overdistention of the lung does not seem to be a direct or
amportant factor in pathogenests since bronchuectasis has not been ob-
served to develop after lobectomues or pneumonectomies when the re
mamog lobes or lung may be greatly distended The importance of
wdentifying and treating mnfections particulariy of a suppurative charac
ter s generally recogmzed —Ed 1

Frontal Simuses m Study on Morphol
Basts of Lung Disease 1s presented by Johan Torgersen®
(Univ of Oslo) The frontal sinuses are smaller m many per
sons with bronchiectasts than in normal persons and were
smaller 1n a group with congenital bronchiectasis than m a
nonselected group Since roentgen abnormalities tn the lungs
were relatively slight in persons with congemtal bronchiec
tasis exammation of lungs and frontal sinuses may indicate
the relative role of hereditary and envirenmental factors
the etiology of an individual case

In a previous article Torgersen dealt with the frequent
occurrence of branchiectasis in persons with situs mversus
The most reasonable interpretation of these observations and
those described 1n the present article may be that development
of the upper and lower respiratory tracts depends on the mn
tegrative action of a complex of genes The mamfestation of
these genes depends on modifiers mfluencing the asymmetry
of the viscera

Broncholithiasis Herbert W Schmidt O Theron Clagett
and John R \McDonald! (Mayo Climc) report expertences
with 41 patients Sex distribution was about equal and 71
per cent were aged 4059 Symptoms varied from an un
conscious raising of a small stone with a mild cough to
severe stone asthma or bronchial colic accompamed by in
tense substernal pain and a sense of suffocation Multiple
broncholiths were coughed up nonsynchronously by 19 pa
tients Cough hemoptysts thoracic pain and fever were the
commonest symptoms Physical findings were not diagnostic
but depended on the size and location of the broncholith The

1 suspected broncholithiasis 1z only three cases
Probably the most diagnostic x ray sign was a dense area
of caleium deposition at the apex of a triangular portion of
collapsed lung

Brenchoscopie findings may be suggestive of tumor since
often the broncholith 1s buried in a fleshy mass of granulation

(9) Ata dol 32185192 1949
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tissue When this tissue 1s removed by forceps the broncho
Iith may be felt or seen Biopsy 1s extremely mmportant swce
broncholiths may occur 1n association with bronchogenic car
cinoma Once the broncholith 1s removed the bronchial mu
cous membrane usually returns to normal In 17 cases the
broncholith was esther found and removed or coughed up

diately after bronct opy Hemorrhage or pneumo
thorax may occur after bronchoscopy but 1s not usually
serious

When the broncholith 1s m a part of the bronchial tree
that cannot be visualized by the bronchoscopsst the problem
1s that of an indeterminate bronchial lesion In such cases
early exploration 1s safest since a large percentage of these
lesions have turned out to be bronchogenic carcinomas and
not broncholiths If a broncholith 1s found segmental resec
tion lobectomy or pneumonectomy may be necessary depen
g on 1its location In this series 1t was necessary to remove
all or part of a lung 1n 10 cases There were no surgical deaths
Broncholiths may arise from calaified or o sified Iy mph nodes
calaified or o sified elastic cartilage of the bronchi or metz
static pulmonary calafication Of the 10 cases mn which the
lung was avatlable for study ossified or calcareous cartilages
were present i 9 and ossified or calcareous nodes m 5 m 1
there was no calctfic change m either the cartilage or the
Iymph nodes

Bronchoscopic removal or surgical resection usually re
heves symptoms

Active Bronchopulmonary ILithiasis Eugene Ireedman
and James H Billings (Cedars of Lebanon Hosp Los An
geles) report seven cases of active bronchopulmonary hthy
asts six were proved by surgery and histologic exammation
and 1 the seventh the stone were expectorated This rawes
to 103 the total number of cases reported i the American and
English literature since 19(

Broncholiths may develop outside the bronch: 1 any tho
racte organ which has been the site of necrosis or mflamma
tion followed by calaification Subsequently the stones mav
perforate mto the air passages When forming within bronchi
broncholiths may origmate from anthracotic or silicotic
material mspissated secretions fibrous plugs soft tissue se

@ Rad 1gy 53203215 A gut 1949
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questra or foreign bodies Salivary calenli rhinoliths tonsit
hiths or spicules of bone loosened during surgers on the s1
nuses or nose may be aspirated and become broncholiths
Usually broncholiths are due to perforation of calcified tuber
culous lymph nodes

Most broncholiths are from 2 to 20 mm 1n diameter and
are grayish or brownish white Their surfaces may be smooth
irregular or mammullated and they are occasionally enclosed
1n a fibrous capsule They may be solid or laminated and may
even contain a hiquid center They are composed of 10 15 per
cent calcium carbonate and 85 90 per cent calcium phosphate

The chnical picture may vary from absence of signs or
symptoms to those of a severe illness The mamfestations are
mamfold and depend greatly on the degree of obstruction and
secondary mflammatory changes distal to the obstruction
Cough 1s usually paroxysmal first dry then productive Pam
1s frequently locahzed 1n the parasternal area Hemoptyss 1s
frequent particularly after expulsion of the stone Fever
chills leukocytosis and anemia mav be present Bronchorrhea
1s caused by increased goblet cell activity n the irritated
mucosa

Bronchoscopy may reveal the bronchohth within the
bronch: or arouse suspicion of a perforating calculus by re
vealing an ulcerating or granulomatous lesion 1n the bron
chial wall However even in the presence of a negative biopsy
carcinoma 15 the d mast 1} P d Con
clusive diagnosts 1s not possible on the basis of x ray findings
These may suggest carcinoma of the lung chronic lung ab
scess chrome bronchiectasis with atelectasts chromic pneu
momtis or fungoid disease Laminagraphy 1s an important
diagnostic aid for 1t may show the stone m the bronchral
lumen or demonstrate 1t 1n close relation to the bronchial wall
with secondary mflammatory changes peripheral to the pomnt
of obstruction

The broncholith 1s often expelled spontaneously with
characteristic relief of symptoms Removal of bronchohiths by
bronchoscopy 15 not without risk of pneumothorax medias
tinal emphysema and hemorrhage Lobectomy or preumonec
tomy may be required The plan of treatment must be based
on the type of pulmonary and vascular complications sec
ondary to the bronchial obstruction infection or hemorrhage




ALLERGY AND BRONCHIAL ASTHMA

Local Organ Hypersensitivity to Autogenous Antigens
Expermental Production of Pneumonitis was achieved by
Richard Jahiel and Rene Jahtel  (Columbia Uniyv ) Lungs
of young mature rabbits were sensitieed by a single trans
thoracte injection of a small amount of hydroly zed autoserum
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autogenous urine or saline extracts of homologous lver or
autogenous shin Two to 10 weeks later a shock mjection of
the antigen was given intravenously Then the rabbits were
examined oier a period of 1 96 hours

Control ammals recetved only intrapulmonary sensitizing
mjections Focal congestion and edema which developed mn
the lung disappeared in 10 15 days Controls which received
only mtravenous njections had no tissue reactions Those m
which the sensitizing injection was given subconjunctivally n
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the vitreous humor or in the bram developed lesions i these
organs after the shock mjection but no pulmonary lesions

Previously sensitized ammals which recerved an intra
venous myjection of the same antigen after a suitable time
interval developed lestons in the sensitized lung during the
first hour which were still present 96 hours later The seventy
of the lesion was not appreciably nfluenced by the time i
terval between the two mjections when it was varied between
2 and 10 weeks Lesions obtamed with exogenous antigens
were 1dentical to those obtammed with endogencus antigens
Grossly there were areas of congestion and edema which m
volved a portion of a lobe to as much as the entire lung de
pending on the severity of the reaction \icroscopically e
sions were located mamly in the blood vessels and alveol
Capillaries i alveolar walls were congested and alveolar
spaces contamed edema flmd (Frgs 37 and 38) Vascular le
sions consisted of endothelial reaction endarterial and pert
artersal edema and penarterial mhitration with eosmoplilic
cells and small and large mononuclears The pneumomtis was
mterpreted as an allergic vascular reaction of the lung mnvolv
g relatively large vessels arterioles venules and alvealar
capillaries

These experiments suggest that partial hydrolysis of
autogenous protein tissue destruction and hiberation of endo
cellular matenal and reabsorption of an excretory product
may give rise to autogenous allergens which cause changes
previously sensitized tissue Such mechamsms may play a
similar role n man

and Aerosol A of Ant

Agents 1n Treatment of Severe Bronchial Asthma Hyman
Rubitsky Elliott Bresmck Leon Levinson George Risman
and Maurice $ Segal® (Tufts College) used diphenhvdramine
and tripelennamine to treat 15 patients with severe bronchsal
asthma which was refractory to conventional therapy Chm
cal improvement occurred i 10 as a result of sigmihcant relief
from bronchospasm or prompt restoration of epinephrine sen
sivity following mtravenous admmistratton of antihista
mines The most favorable results were obtamned in those who
were histamme sensstive during protection studies The poor
est results were obtamed m those with obstruction ot the
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tracheobronchtal tree by inspissated mucus plugs 1n elderly
patients with sigmficant and irreversible cardiac and pulmo
nary disease and in hustamine msensitive persons

Dosace —Doses ranged from 20 to 50 mg of esther agent and
were admimstered at a rate not exceeding 10 mg /minute To avoid
chenmcal 1ncompatibility the drugs were not mixed with solutions of
aminophylline After relief of severe bronchospasm pattents may be

d duning c il with d: d

by aerosol or rectal routes as supplements to other therapy By the
aerasol route 2 5 per cent tripelennamune solution esther alone or
mixed 1n equal parts with a bronchodilator may be admimstered 1
a Vaponefrin nebulizer For rectal mstillation 25 50 mg capsules
of diphenhydramine may be used puncturing the ends of the capsule
before msertion Either drug may be admintstered rectally 1n solu
tion

The most common side reactions were drowsiness and
dizziness particularly 1n the upright position but they dis
appeared gradually 1n one or two hours Headache transient
chilliness nausea fatigue palpitation pallor blurred viston
tachycardia and the alert reaction were observed most fre
quently

Treatment of Status Asthmaticus Richard A Kemn'
(Temple Umv ) states that the best treatment 1s prevention
by complete diagnosis and thorough treatment of asthma com
plications  Anything less than complete and Jasting rehef
does not mert satisfaction

TreATMENT —~The pattent should be immediately hospitalized in
a private room The bed should have foam rubber pillows and mat
tress and cotton or woolen blankets should be covered with ¢cotton
sheets There should be no rugs no upholstered furmture no flow
ers and the room should be provided with filtered air if possible
Freshly pamnted rooms and msectictdal spray should be avoided
Relief from asphyxia 1s paramount and may be accomplished by
oxygen grven by mask or intranasal catheter Tor economy oxygen
1n helm 1s best given mn 2 tent 1When the patient 1s cyanotic and
abviously unable to cough up sputum bronchoscopy should be per
formed promptly Admusstration of 05 ec epinephrine a minute be
fore the bronchoscope 1s passed ar evert whie it 1s 1 sita stumulates
secretion of a thinner mucus that can be more readdy aspirated
Duning the whole procedure 100 per cent oxygen can be gnen
through the bronchoscope
T Postg ad Med 74048 Jno oy 1950
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The patient desperately needs rest and ths 15 best acheved by
induction of surgical anesthesia Avertin® 1s preferred since 1t 1s
nonurntating and easy to give by rectum n a dose of 60 80 mg /kg
body weight Ether 1s second choice and when admimistered rectally
should be given 1n doses of 150 200 cc of a mixture of equal parts
ether and olive ol mixed with an egg beater For a child aged 12
the dose 15 100 cc Tt should be given slowly 12 drachms at a time
snto a cleansed bowel 20 munutes being required for the whole adult
dose Since ether 15 eliminated n the lungs 1t may cause wntation
of the bronchial tubes

Wet lungs are occasionally seen and may be treated by venesec
tion Removal of 250 cc blood rapdly does more good than removal
of 500 cc stowly Hypertome glucose solution given intravenously
(50 100 cc of 25 per cent solution or 25 50 cc of 50 per cent solu
tion) may be helpful 1n such cases

Frequently the patient s dehydrated and starved If the blood
sugar level 15 below 80 myx /100 cc 1000 cc of a § per cent glucose
solution should be admmsstered by slow intravenous drip Salt solu
tion shouid not be given Total fimd ntake shouid be 225 L daly
Intravenous admimistration 1s stopped when oral intake 15 adequate
Epinephrine may be given to advantage intravenously in the glucose
fusion 2 cc of 1 1000 epinephrine 1 the first 60 cc of nfuston
requiring 30 minutes to run n Thereafter the rate of admimstra
tiont should be only half as fast If given mtravenously or parenter
ally epinephrine should be admimstered at the rate of 1 mimm/min
ute and never more than 1 mmim at a time W hen epmephrine fails
slow of hylline may be effective For
adults the contents of one ampule containing 05 Gm mn 2 cc of
solvent are diluted to 10 cc with normal saline and injected evenly
over 20 munutes For children the dose 15 0006 Gm /hg body weight
Doses may be repeated every six or four hours In less severe case
or when the attack begins to yield ammnophyline may be given
rectally either 1n a supposstory or 05 Gm dis olved mn 30 cc tap
water as an enema Papaverme relaxes smooth muscle spasm but
does not depress the cough reflex but 1t must be ascertamed that
the patient ts not sensitive to optum or its derisatives before it 15
admumstered  Morphine pantopon® dilaudid® codemne and other
cprates should never be used 1n status asthmaticus nor should antt
tustamines be used

Since infection plays an umportant etiologic role perscilln can
be started promptly 1n most cases but not before a sustable specimen
has been delnered to the laboratory for culture of bacteria and de
termination of drug susceptibilittes T{ the patient 1s known to be
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sensttive to pentcithn or any other antibiotics they should not be wed.
Improvement 1n an attack of status asthmaticus 1s heralded by
better and more lasting effect of epimephrine increased quantity ot
a thinner sputum and subsidence of fever Tt may occur gradually
or with dramatic speed In less severe but persistent cases of asthma
nonspecific protein shock therapy may be used The imtsal dose of
vaccine 15 10 25 mullion typhoid bacills repeated for as many as
three or four doses with an mterval of five days between njections
For best results the fever must nise to 102 104 F and doses may be
doubled or further increased to achieve such a fever Nonspecih¢
fever therapy must not be substituted for specific treatment and
should be reserved for patients i whom avoidable causes of asthma
cantiot be found

PNEUMOCONIOSIS

Determination of Range of Particle Size 1n Silicogenous
Dust —Presentation of Problems—H Gessner J R Ruttner
and H Buhler® (Zurich) state that intense stlicogenous prop
erties are generally attributed to quartz dust but not always
to the other silicic acd modifications and the silicates re
garded by most mvestigators as actually less silicogenous
In this study silicogenous dust means not only quartz but
also siltcates Dust inhalation 1s presupposed m the develop
ment of silicosts particles over a certam stze cannot be
haled or are stopped 1n the upper atr passages by the physto
logic defense mechamsm All authors agree that only par
ticles under 10 p are mjurtous but opintons vary as to mimmal
size of injurious particles and are based on guesses The ques
tion can only be decided by exammation of the dust deposited
n the lungs

Several specimens of lungs from deceased silicotic pa
tients were avatlable Before examination of the dust particles
some portions of dried lung wesghing 24 Gm  nere used to
determne total ash content and the portion of ash that was
snsoluble 1n hydrochloric acid To avoid sintering of the par
ticles 1n the incandescent method which would have faluified
the results of the mtended elutriation analysts the dust ma
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terial was 1solated from the tissue by dissolvin, the fat and
oxidizing the insoluble parts wath H,O, ta sulfunc acd sola
tion and with mtric acad the silicogenous component re
mawmed n the test matenal while the nonsilicogenous com
ponents disappeared The anuthors stress the necessity for
systematic exanunations of the ash and dust contents and
their variations n each portion of the lungs to show the rela
tions between the anatomic changes and the mugration and
distribution of the mhaled dust 1n the lung

Results of 1on of 1nd were shown
1 protocol extracts which included iformation about the
place of employment the rock present there and 1ts chemical
composition duration of exposure of the subject and the
anatopathologic diagnosis the findings of crystaloptic roent
gen and orienting chemical examinations the results of elu
triation analyses

Ezaluation of Results —Gessner Ruttner and Buhler® show
that the total ash content tn their six cases agreed particu
larly well with the findings of Gardner and Redlin for a much
larger group The silicic acid content of the ash from lungs
of three patients with evere silicosts was abont 50 per cent
of the total ash This average differs considerably irom the
American average (1987 per cent) but remains within the
total American variations of 0 33 and 6279 per cent The three
silicotic patients died wath an average of 59 per cent of silicon
dioade while the corresponding average for the Amercan
group was 219 per cent The extreme values of the three ex
amned patients are 28 and 8 8 per cent which are well within
those given by Gardner and Redlin (002 and 1543 per cent)

The particle distribution curves of the three cases showed
a maxumum m the range of 0910 u® The proportion of
larger particles was 60 70 per cent that of smaller particles
30 40 per cent The larger particles found were about 20 g tn
drameter 1 only a small percentage were particles between 10
and 20 u [he question of how particles under 05 d behave
n the lune cannot be evaluated from the authors imvestiga
tions because the curves for this range were uncertain  how
ever the percentage of particles of this size n the dust 1s
always low

Results of thts study show that the composition of par
T Shw md Whsh 7816816 T 11 160
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ticles 1n the dust reaches a maximum i the range of 1 pd
and that with mcreasing size fewer particles are retamed m
the lungs In the range of 10 20  deposition mn the lungs staps
because the particles are arrested m the upper parts of the
bronchial tree In the techmcal examination of industral dust
to evaluate the danger of silicosis 1t 1s mmperative to deter
mine the quantitative participation of fine particles This re
quires determination of the total concentration of the dust
(weight of dust/umt of volume of dust containmg ar) and
of 1ts particle composition 1n addition the chemsal and
mmeralogic composition and especially the quartz content
must be studied

Measures to combat dust must take 1nto consideration the
finest particles A ventilating system which exhausts the dust
containing a1r and blows 1n fresh uncontammated air 15 best
The use of water to preciprtate dust during 1ts formation (wet
boring or polishing) 1s relatively less effective for fine than
for large particles but the decrease of fine particles m the
air 1s still considerable Preciprtation of dust already m the
arr by water sprinkling 1s generally inefficient The commonly
used separators are effictent only for certan particle stzes
and the critical limits are usually over 5 10 p® rarely under
this The result 15 continuous accumulation of the fine par
ticles i the ar

[Interest 15 increasing m the effects of extremely fine particles of dust
which may be imhaled especially n_certam occupations This obviously
1s mmportant not only m providing for dust controf but afso i helpig
;o explain the variety of pathologic changes which may be mduced tn the
lungs —!

Influence of Particle Size on Retention of Particulate Mat
ter in Human Lung was studied by J H Brown K M Cook
F G Ney and Theodore Hatch® (Umv of Pattsburgh) Stze
s a prmary factor in determimng the magmtude of the
hazard assouated with mhalation of particulate matter In
this study retention was calculated by direct measurement of
the amount of dust returming from the resprratory system m
the exhaled air as m the standard procedure for measuring
total retention FEach exhalation was separated serially mto
several fractions representing air from the upper resprratory
tract midportion and alveols and the amount of dust mm each

was determmed It was possible to calculate the true lung air

6> Am J Pb H Ith 40 450458 Ap 1 1950
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1 each fraction and the outgoing concentration of dust in
upper respiratory air and 1n lung air From these values and
the intake concentration the total retention the one way up
per respiratory retention total retention from upper respira
tory air and alveolar retention were calculated Essential
equipment consisted of a face mask connected to a rotary
valve with eight ports for delivering dust laden a1ir and col
lecting samples The valve was electrically operated through
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a relay panel and which was d by a di
rect mechamcal drive to a Drinker respirator in which the
person was placed

In over 100 tests with median particle size ranging from
024 u to more than 5 i total retention decreased systematy
cally from 90 per cent or more for particles 5 u or greater to
25 30 per cent for 025 p particles Upper respiratory reten
tion also decreased m an orderly fashion reaching zero at
a fimte particle size above 1 & Alveolar retention remained
at 90 100 per cent for all sizes down to about 1 p then de
creased 1n proportion to total retention

The percentage of mhaled particles deposited n the up
per respiratory tract and n the alveol: were calculated (Fig
39) The alveolar curve 1s based on the assumption that upper
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respiratory retention 1s equal i both directions For com
parison another alveolar curve (dotted hne) 1s gaven based
on assumed one way upper respiratory retention One repre
sents maximal and the other mnmal alveolar deposttion tn
relation to particle size The true relationship lies between
these two Iimuts Both curves show that for mineral particles
the optimal size for alveolar deposition 1s zbout 1 p Ona
ratio basis probability of deposttion 1s about the same for
larger and smaller particles

[Technics of this description are useful n study of the penetration
and retention of dust 1 the lungs and inferentially throw some light on
the adequacy of the defenses of the respiratory tract agamst such pene
tration —Ed 1

Deposition and Fate of Plutomum, Uranum and Ther
Fission Products Inhaled as Aerosols by Rats and Man. ken
neth G Scott Dorothy Axelrod Josephtne Crowley and
Joseph ¢ Hamulton (Unn of Califorma) observed the rats
1n metabolism cages killed them at varying times after expo
sure to the aerosols and assayed the urines tissues and feces
using a Geiger Muller counter and radioautographic techmc
Particulate matertal 1 p or less i size composed of plutontunt
or uranum or their fisston products which mnclude a large
series of elements 1n the central rezion of the periodic table
were depostted i lung alveol: and i respiratory passages lined
by ctlrated epitheltum as evidenced by radicautographs (Figs
40 and 41) Despite the different origin chemical and phys
cal natures of the fissionable and fisston products their dep
osition and elimination were comparable In regions equipped
with cihiated epithelial cells almost complete removal of the
active particles occurred m a matter of hours but mn the
alveolt removal of amy large percentage of the aerosol re
qutred many months Removal was primartly via the bron
chral tree and there was no evidence that sigmficant portions
were removed by the lymphatic system or blood vessels

The material excreted by the bronchial tree could be de
tected 1n the fecal fraction of the excreta Though plutomum
and most of the fission products were not absorbed in the
gastromntestinal tract recent products of fission such as Balt®
Sr*® and SrP® were absorbed m amounts of 5 60 per cent of
e toial goven Of the ahsarbed portion 64 per cent was found
depesited 1n bane The Tow bone deposition suggests that the

) Ach P 483154 J Iy 1949



Fg 90 @on—L g et pimen ydp t £t m d
e lema Th Tanie mﬁ e m O T
kild 10 m dp td cl ted b
hl l](bn) 7“‘6)(6'0& b f 1 X6
) E @
W WEG TR R s Tl o)



268 THE CHEST

fission products were locked 1n msoluble particles when ad
mimstered as aerosol

[This 15 an method of d the d: of par
ticulate matter nhaled through the respiratory passages The speed and
effictency with which the ciliary apparatus operates 1s most remarkable
dicating 1ts prime smportance as a defensive mechanmsm  Retentton of
particles 1n the alveolt for prolonged periods 1s assumed to be a factor
which 1s largely responsible for mflammatory and fibrotic changes o¢
curring when the material has irritating qualsties —Ed

Aerosols Effect of Salne Aerosols on Dust m Atmos
phere, Reduction of Dust Deposition 1n Lungs by Salme
Aerosols L Dautrebande B Highman W C Alford F L
Weaver and E C Thompson® (US Pub Health Service)
have found that saline aero<ols with a mean micellary diam
eter of less than 0 5 x can effectively coat and agglutmate dust
particles of stmilar size suspended 1n the atmosphere To de
termme the effect of saline aerosols on deposttron of dust 11
the lungs rabbits were exposed jor five hours to air mived
with dry willemite dust Anather series of rabbits was sumul
taneously exposed under 1dentical conditions to a sumlar dust
mned with saline aerosol mnstead of normal air

Rabbits exposed to the untreated dust generally became
sluggish after two hours whereas those exposed to dust
treated with saline aerosol remaned active even after five
hours expostire and showed much less dust m their lungs
The first reaction to dust inhalation was shorst shallow respt
ration leading to tachypnea Resprratory rate of rabbits ex
posed to dust alone exceeded 180/minute whereas that of
those exposed to dust with aerosol was about 135/mmute
This difference would be even greater if from the third hour
on rabbits subjected to dust alone did not exhibit a certain
degree of decomp 1on of the resp 'y centers

Examination showed less pronounced lung changes m the
group receiving saline aerosol Dust tended to accumulate at
bafurcations of the bronchi and alveolar ducts along surfaces
facng the mspiratory current and 1n the alveols particulasly
near the hilus and adjacent subpleural areas When aerosol
was not used the lungs often showed many scattered atelec
tatic areas and the Iumens of many bronch: and bronchioles
appeared obstructed by exudate intermingled with dust With
hese changes were either absent or greatly reduced

aerosol |
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Exammatson of the lungs of ammals killed at rarymg
pertads after exposure indicated that the dust deposits par
ticularly in the bronchi disappeared after a shorter rest
period 15 the group exposed to the aerosol treated dust

{Ttvs 15 2 promusing approach to the questwon of dust control As di
cated i the study of Gessner Ruttner and Buhler (p 263) the mere
spraying of the arr with water qay carey down large particles tut often
leaves hner more harmiul partwcles suspended Some more =fficient
method therefore 15 urgently needed ~Ed.}

Mortahty and Survival Rates i Males wath Silicesis or
Stscotuberculosss The group studied by H Midgley Turner
and W J Martin® (Shefield Univ ) consisted of 814 men
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348 with stheosis and 466 with sthicotuberculosis all of whom
had reached age 40 Survssal rates at ages over 40 for silicosts
and stheotuberculosts together with those for the male popn
fation are shoun m Figure 42 Only 23 cases were first dag
nosed as pure sticosss and later as tuberculosts Death oc
curred an 610 15 cannot be traced and the remasnder are hiving
The ratio of siicotuberculos:s 1o pure silicosis vamies m
different trades Of 521 grinders 63 per tent had sihcatuber
culosss wheseas of 63 coal muners only 37 per cent had silico
tubercutons Chnscal evpertence supports the view that
comparable cases prognosss s better for coal muners than for
9 Br A 7 2IE0m M 19 1933
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grinders 1t 15 suggested that the presence of 1ron in the lungs
may have an unfavorable effect on local tissue resistance to
tuberculosts

A disadvantage in treatment of stlicotuberculosis 15 that
collapse therapy 1s rarely erther indicated or helpful because
of the pattents ages the almost mvariable reduction 1n cardo
respiratory capacity due partly to concomttant emphysema
and the difficulty 1n judgment of the functional capacity of the
contralateral lung In men over 50 with silicosss decreased
resistance to resprratory infection and the effects of emphy
sema and bronchitis on cardiorespiratory function are am
portant factors influencing mortality Death from causes other
than tuberculosis occurred 1n 297 patients In 11 per cent
death was caused by cancer of the lung Of these 19 oceurred
m grinders indicating that mhalation of metal dust may be
of more importance than nhalation of silica 1n etiology of
cancer

[This study appears to be highly significant Up to a certan pownt
silicosts does not cause much functional disturbance Then there may be
a rather abrupt and rapid development of disabality often related to sim
ple resptratory tnfections to which the silicotic 15 especiafly susceptible
Subsequently the branchitis often becomes chronic leading to ventilatory
difficulty and increased disability The potentialities of silicosts therefore
are serious because of the greater susceptibility to infection whether
tuberculous or otherwise —~Ed 1

“Egg Shell’ Calafications in Silicosts Charles & Gray
son and Helen Blumenfeld! (Stanford Umv ) observed char
acteristic calcium densitres of unique morphology in the chest
x rays of 40 of 200 silicotrc men These shadows appeared as
arcular or oval rings 1 the hlar or mediastinal regions and
there was faint pl through the losed tissue
Those with calaification had an avera e of five years less total
exposure to siica and a two year longer interval since the
begimmng of exposure This suggests that the nulder cases of
stlicosts occur in those who live longer and therefore deposit
calcium many vears after the oniginal exposure Sixty per cent
of those with calaification and 49 per cent of those without ¢al
cification had no evidence of tuberculosis

Eight patients had 2 history of exposure to silica and
x ravs showed shell calafications and nodular pulmonan
densities Stheosis was confirmed by autopsy  there was no
tmstologre or clinical evidence of chronic pulmonary mfection

M Rdolgys3 16 6 A1 1949
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These findings were regarded as proot of the relation beiween
stheosas and egp shell calwfications Figures 43 and 44
show the typical gross and ~ ray appearances of such lesions
There were no stmfar findings 1o fung tissue  ipparenthy cal
aum deposition begms diffusely throughout the node but
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later becomes more pramment beneath 2 heavy capsule that
forms around the node

{Pathologists who have had long expesience with silico ts are famibar
with the difficulty of proving whether or nat there are assoc uted changes
due to fibso d tubercalosis Though the presence of hell bhe shadows of
calesfic densay m the lyroph nodes s hghly suggestne of silicosis par
ticularly when they are nutserous and bilateral it seems probable that
at Jeast some of them and perhaps a majorsty are elated to assoc ated
fection especially tubercslosss which has becamme paetly or complerely
healed This study 15 objective and keeps ahive the nterest i an tmportant
problem —Ed 1

Morphology of Baumte Fume Ppeumocomionss | P
Wyatt and A C R Riddell? (Toronto Ont ) report six fatal
cases of this disease which ss caused by exposure to intense
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concentrations of amorphous alumina dust during the manu
facture of corundum During the processing of a mixture of
bauxite 1ron and cohe 1 electric furnaces dense white fumes
are evolved which lead to contammation of the furnace rooms
All fatal cases have occurred 1n furnace feeders or cranemen

The common chncal findings are shortness of breath
cyanosis  substernal discomfort and recurrent epssodes of
spontaneous pneumothorax from rapture of emphysematous
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bullae Chest < rays show diffuse irregular lacelihe and
granular shadows greatly increased width of the mediastt
num and lung collapse

Analysts of furnace fumes and patients lungs show that
both contain sigmficant amounts of amorphous stlica and alu
mina thus offermg a close chemical correlation between
cause and effect

Grossly the lungs were gray and of relatively normal size
on palpation a diffuce widespread induration was noted The
size nodulation configuration and granite like character of 2
silicotic lung was laching Many large emphy sematous vesicles
were seen The hilar and tracheobronchial Jymph nodes were
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not enlarged hard or nodufar Microscopic examnation of
the lungs showed that imtially there was intracellular septal
edema with early fibroblastic proliferation (Fig 45) Next
there was mfiltration of mflammatory cells and fibroblastic
proliferation was succeeded by collagen deposition The fibros
1ng septal walls either remained distinct or became massed to
gether and produced wide bands of scar (Fig 46) Oblitera
tive endarteritis was most pronounced 1n the regrons of diffuse
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fibrosis There was no evidence of any specific granuloma or
sarcord The tissue reactton did not resemble amy previously
described process Because of the nature of the history and
other findings none of the other pneumocontoses need be
considered though 1 some of the scarred areas doubly re
fractile particulate matter was demonstrated by Polarod
examination

It 15 suggested that the mechamsm 1s that of an amor
phous dust which evokes a rapid sclerosing process in the
pulmonary septa and mterferes with the Lontophage transms
sion 3 uswally responsible for dust The
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resultant diffuse interstitial fibrosss with absence of nodule
formatton 1s probably due to mhalation of amorphous alumina
dust though the significance of the 1 usly inhaled
amorphous silica has not been completely evaluated

t Identification of this type of pneumocontosts differing 1 many re
spects from classical silicosis opens the field for further investigation of
the effects of extremely fine dust It 1s especrally important to recogmze
that with this disease functional disability appears more rapdly and 1s
of greater seversty than with the more fambhar nodular silicosis 1
which lesions are more discrete and fibross i the alveolar septa 1s less
diffuse Probably 1n time some fibroses loosely diagnosed as sarcoidosts
will be found to be related to the inhalation of unusual dusts—Ed }

Acute Dermatitis and Pneumomitis 1n Beryllum Workers
Review of 406 Cases i Eight Year Period with Follow up
on Recovenes In the series studied by Joseph M Delard:
H S Van Ordstrand and Morris G Carmody® dermatologic
mamfestations occurred 1 195 men and 211 displayed major
respiratory tract manifestations Of the latter group 121 had
tracheobronchitis and 90 chemical pneumonitis Chemical
nasopharyngitis invariably preceded these lesions but fre
quently occurred independently Pneumomtis 1s the severest
form of this industrial disease and 10 patients with this re
action dred

The canse of beryiliosts has not been established m the
plant atmosphere the sulfate and halide radicals and their
acids are i relatively greater atmospheric concentration than
beryllum In some cases magmtude of exposure was appar
ently related to occurrence and severity of the disease but 1
others no such relation could be established Indivtdual senst
tivity also contributed to the occurrence and severity of the
disease \ ray and clmical changes result from irritation ans
g from the presence of and ensumg reaction to norganic
salts of berylltlum 1n the bronchroles or histamme Iike by
products which cause spasm and partial block of the finer res
piratory condutts Exchange of gases in the alveolr 15 slow
resulting 1n local anoxia which in turn disturbs the colloidal
balance 1n tissues and causes fluids to pour mto the alveoh
producing edema

The two mam types of p 1s are the it
and the nsidions The former 1s least common and usually 15
associated with brief exposure to anhydrous bervlitum sulfate
fumes Symptoms may appear i a few hours or as late as 72
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hours after exposure and comprise spasmodic cough chest
tsghtness with substernal pam sesere exertional dyspaea and
i severe cases cyanoms Physieal exammation teveals acro
cyanosis decreased vital capacity Dhmuted chest expansion and
sthilant rales Viuh adequate care recovery usually eccurs
withim 7 16 days

The wsidious type of pneumontns usually follows pro
longed exposure to the fumes or dust of berylium sulfate
tetrahydrate bery lhum chloride or beryThum oxide and prob
ably results frem comulative wntabon of the bronchioles by
small amounts of the compounds Symptoms include dyspnea
on muld exertion spasmodic cough substernat burning pres
sure or pam with tightness in the chest general wezkness
anorewa and weight loss There are drop m wital capaeaty
acrocyanos:s fine to coarse rales rapud pulse and increased
respraiory rate temperature is normal unless there 15 sec
ondary mfection Complete recovery may requite 432 weeks

X ray changes 1o the fungs seldom occur 1 either type
until one to three weeks after onset of symptoms and phy swcal
ﬁndmgs Typxra!!y penbronc}nal haziness and punctate m

gk the lower hali of each fung

field Treatmem for both ty pes consists of hospitahization and
wtermuttent use of oxygen as wdicated Durning the last six
months pentetthn and the antslustanume dmgs hase been
given with gratifying results mn rehef of respiratory distress
and spasmotie cough and perhaps have shostened the course
of the disease

Recent re examunation of 20 persons who had the severer
type of poeumomhs revealed no recurrent or chrome manies
tattons of the disease and no resultant disabshty

{The pathogencsis of pulmonary discase following berylhum expesure
18 shll obscure As explamed bere she mechanisms mvolved m acute
re:mons appear_relatively simple The granulomatous fo m of reaction

+ nat understood and thete 1s still a question whather complscatia anfee
mm or some other chemzcal factors may be svolved —Ed |
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Fate of O1l Particles 11 Lung and Their Possible Relatton
ship to Develop of Bronchog: C: 15 discussed
by L R Sante* (St Lowss Umv) He reports two cases of
bronchogenic carcinoma 1n one of which the growth un
doubtedly arose in pre existing paraffinomas In the other
Iipoid pneumonia was present but the etiologic relation to the
malignant lesion was less defimte

After vegetable o1l 15 introduced into the lung that re
maining 1n the bronchial branches 1s coughed up and expec
torated leaving feathery deposits of oil 1 the alveoh For
eign material 1n the air sacs cannot be remoied by coughing
or aliary action but only by the action ot phagocytic cells
Microscopic examination shows enormous macrophages sur
rounding and engulfing o1l droplets There 1s little 3f amy 1t
flammatory reaction probably because vegetable oils are com
pletely free from fatty acids Deteriorated oils should not be
used because the fatty acds may result in irntation and fung
damage

Anmal otls such as cod Iner a1l cause a mechanical re
sponse similar to vegetable il 1n the bronchal tree but once
they reach the alveolt they remain for long periods before
being effectnely removed by phagocytosis During this time
oxidation and deteroration occur The o1l becomes stringy
and sticky and large amounts of fatty acids are formed An
mtense wmflammatory reaction and extreme fibrosts results
There 18 pronounced cellular infiltration of the surrounding
lung structures and large multinucleated foreign body giant
cells appear Chmically the findings may be those of pneu
moma Severity of the lipord pneumonia 1s mfluenced by the
quantity of ammal ol amount of fatty acid and bactersal
nfection

Once muneral orl enters the alveol st 1s questionable
whether 1t 1» ever eliminated Since it 15 an mert matenal 10
capable of sapomification 1t resists all efforts of phagocytes to
digest 1t It may be carried with Iittle change via the hym
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phatics to the hilus There 15 an extreme degree of cellular re
action which results 1n fibrosis and dense almost acellular
scar tissue Phagocy tic cells mav be destroyed by the indiges
tible o1ls which they contamn A mass of paraffin o1l droplets
meshed 1n heavy scar tissue gives rise to paraffinomas which
may attam several centimeters 1n diameter Paraffinomas usu
ally occur 1n clusters about large bronchial branches near the
root of the lung In frozen sections fat globules stain bright
red with sudan 111 but only muneral o fails to turn black
1 osmic acd

Paraffinomas by pressure on larger bronchi may produce
partial obstruction resulting 1n bronchiectatic dilatation may
produce local inflammation and erosion or may be the basis
for development of bronchogenic carcinoma Unless a number
of sections are taken from different areas of a tumor mass
cancer may be overlooked because of the similar appearance
of paraffinomas and malignant lesions

[This article and the following one provide added indirect evidence of
the possiblity of various irrtating substances being responsible for bron
chogeme carcinoma The evid nce 15 not accepted generally without many
qualifications indicating the need of better proof The recent report of
Wynder and Graham (J A M A 143 370336 May 27 1950) contamns
data suggesting that cxcessive fobacco smoking ma y be an smportant
factor Watson (New York Med 6 15 June 20 1950) 05ers statistical
evidence indicating an absolute increase of cancer of the lung exceeding
considerably the proportion of change 1n the rate of deaths from cancers
n other structures such as the stomach prostate and pancreas He like
wise 15 mchned to implicate heavy smoking as a cause on the basis of
an analysis of the habits of patients treated m Memorial Hospital New
York City~—Ed ]

Asbestosts and Cancer of Lung An editor® pomts out that
numerous recent reports tend to sndicate a causal relationship
between asbestosts and cancer of the lung Incidence of cancer
of the lung 1n persons with asbestosis 1s excessive (as high
as 15 per cent 1 some reports) since the normal death rate
from cancer of the lung among adults examined at autopsy
15 about 1 per cent Moreover there was a distinct shift m
sex distribution of lung cancer 1n a series of asbestosis can
cers recently reported from England Male female sex ratio
was 24 1 whereas 1t 1s 5 1 for cancers of the lung 1a general
This shiit mdicates that an environmental and evidently occu
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pational carcinogen was active 1n the asbestosis group tend
g to equalize the incidence of lung cancer for the sexes
Recent experimental observations support this interpretation
of clinical evidence

Since some 20 000 workers are employed n the asbestos
producing mdustries of this country and Canada and many
additional thousands 1n various asbestos consumung indus
tries more attentton by the medical profession to this prob
able occupational hazard of cancer of the lung 1s desirable
Cytologic examinations of the bronchral secretion may well be
cluded m periodic exannation of workers exposed to asbes
tos dust whenever chimcal or roentgen ewidence mdicates the
possibility of a pulmonary cancer Since avalable evidence
shows that occurrence of cancer of the Tung 1s related to pul
monary asbestosts and 1s not merely a possible sequela of ex
posure to asbestos dust autopsy with detatled histologic
analysis should be done 1n all fatal cases of asbestosis The
anatomic lestons produced by asbestos dust mn the lungs at
times make 1t difhcult to distingmsh by clmical and roentgen
dag 1c h betneen p 1c changes and
those that might indicate 4 cancerous growth

Bronchial Carcinoma Practical Method of Early Diag
nosis 1s described by b K Cross T E Corcoran T J Cooper
and S N Landis® (Veterans Admin Hosp Des Momes Ia)
Bronchial aspirations and washings were embedded sectioned
and stamned and examined microscopically Such preparations
amount to minute biopsy specimens (Figs 47 and 48) and
show less distortion than 1s produced when smears are pre
pared

Mernop —In all cases 1n which carcinoma of the lung 1s sus
pected bronchial aspirations and/or washings are obtained regardless
of other findings or procedures The matersal 1s placed m Formalin
and subsequently centrifuged at 1000 2000 rpm for 10-45 munutes
‘After a mummim of four hours fixation the supernatant 1s de
canted and the remumng button treated as any other surgical spec
imen If four sections are taken from four different levels of the
block the likelihood of finding cancerous tissue will be sncreased

This method was used m 101 specimens from 81 patients
Specimens of 2 were suggestive but not diagnostic of 3
strongly suggestive and of 10 diagnostic of cancer No diag
nos1s of cancer was reported for nine Of thus group of 24 pa
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tients carcinoma of the bronchi was subsequently proved at
biopsy surgical resection or autopsy or by acceptable clinical
criterta

[Th s method deserves further mnvest gaton n view of the s mphaty
which 15 claimed for 1t Cytolog ¢ stud es of bronchial d scharge certamly
offer p om: e of earlier d agnosis of bronchial ca cnoma —Ed

Pathology of Subacute Cor Pulmorale 1n Diffuse Carci
nomatosis of Lungs 15 discussed by A D Morgan® (West
minster Hosp London) He describes a case of lymphangitis
car of the lungs 1 an undia, nosed gas
tric carcinoma and giving rise to obliterative endarteritis of
the pulmonary vessels with right ventricutar hypertrophy
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Man 58 was hosprtalized with cyanosis dyspnea and edema
and died four days later At age 31 gastroenterostomy had been per
formed for duodenal ulcer Tive years before death emphysema was
diagnosed roentgenograplucally ‘At this time he began to have ept
gastric pun and during the last three years of s hfe had much pan
and flatulence apparently unrelated to food X ray examnation 18
months before death revealed gross emphysema with cor pulmonale
A barjum meal showed a def d duodenal cap and py P
suggestive of conttnued duadenal ulceration

Seven weehs before death another barium meal showed the stoma
functioning well after some intial delay but tumor was not sus
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pected A fractional test meal however showed achlorhydria even
after lustarmme One month before admission breathlessness greatly
inereased and a few days before ad orthopnea and dependent
edema developed

e appeared wasted orth and d with edema of the
face elbows hands sacrum and ankles The chest was emphysem
atous Auscultation revedled a triple rhythm heard most clearly
1n the epigastrium The hver margin was tender and palpable 4 11
below the costal margin

Postmortem cxamination of the stomach revealed a scferosing
carcinoma of the leather bottle type The heart weighed 370 Gm
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the increase being due entirely to hypertrophy of the night ventricle
(Fig 49) “croscopic examunation of the lungs revealed two
main changes (1) Most of the arterioles were completelv occluded
by a form of obliterative endarteritis  (2) The pernascular and
per Tymphatics both lungs were distended by
plugs of cancer celt (lymphangitis carcmomatosa) (Fig S0)
Study of the literature on diffuse carcinomatosis of the
lungs revealed that n three fourths of the cases the primary
tumor was a gastric caranoma seldom diagnosed during hife
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Analysis of the hustologic reports 1n 78 published cases showed
that there 1s no clearcut histologie distinction between the
group 1n which spread to the lungs 1s obviously hematogenous
and that 1n which there 15 held to be retrograde spread from
the hilar lymph nodes (lymphangitis carcinomatosis) One
third of the cases of lymphangitis carcinomatosa showed
tumor cells 1 the blood vessels as well as 1n the perivascular
lymphatics  frequently associated with diffuse obliterative
endartentts or orgamzed thrombosis
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Man S8 was hospitalized with cyanosts dyspnea and edema
and died four days later At age 31 gastroenterostomy had been per
formed for duodenal ulcer Fiye years before death emphysema was
diagnosed Toentgenographically At this time he began to have ept
gastric pain and during the last three years of hus hfe had much pam
and flatulence apparently unrelated to food \ ray exammation 18
months before death revealed gross emphysema with cor pulmonale
A barium meal showed a deformed duodenal cap and pylorespasm
suggestive of continued duodenal ulceration

Seven weehs before death another barium meal showed the stoma
functioning well after some mtial delay but tumor was mot sus
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pected A fractional test meal however showed achlorhydria even
after histamine One month before admission breathlessness greatly
wncreased and a few days before admission orthopnea and dependent
edema developed

He appeared wasted orthopnetc and cyanosed with edema of the
face elbows hands sacrum and ankles The chest was emphysem
atous Auscultation revealed a triple rhythm heard most clearly
i the epigastrium The liver margin was tender and palpable 4 1
below the costal margin.

Postmortem examnation of the stomach revealed a sclerosing
carcinoma of the leather bottle type The heart weighed 370 Gm
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All 15 of the patients with adenoma of the bronchus
which responded well to endescopic therapy had the endo
bronchial type of tumor Seven were cured and eight became
symptom free In all but one of the successfully treated pa
tients the tumor was located 1 the main bronchus or trachea
in the one 1t omginated 1n the night middle obe bronchus
Of patients in whom treatment failed only five had tumors
m the main bronch1 1n the others 1t was n the lower upper
or middle lobe bronchi Thus accessibility of the tumor to
bronchoscopic manipulation could be ar mmportant factor in
determining success or failure In the successfully treated pa
fients fumor duration was 33 years but for the five mamn
bronchus ad not resp: to end therapy
average duration was 21 2 years This long period allows time
for extrabronchial extension and favors formation of irrep
arable suppurative disease of the lung distal to the tumor
conditions requiring surgery for cure Tumors associated with
stenosis of the bronchus or having evidence of extrabronchial
compression proved not amenable to endoscopic therapy In
the successiully treated patients the normal architecture of
the bronchus was apparent at the fifth bronchoscopic exami
nation

If tumors cannot be eradicated completely and the normal
bronchial architecture visualized after a fair trial period sur
gery 1s indicated Recurrent hemoptysis and continued exacer
bations of lung suppuration pomt to the need for surgery
Local endobronchial recurrence 1s evidence of incomplete
eradication of a slowly growing tumor and should not suggest
malignancy or the need for immediate surgery

[The p ognostic s gmficance of bronchral adenoma 1s stil debated
There tas been tcreasing evidence that the tumor may be wmvaswe
locally and n rare cases 1t may give r e to metastases i the regional
lymph odes As a rule 1t seems best to resect the lobe or segment of lung
conta ning the neoplasm —Ed }

Bronchial Adenoma Herman J Moersch and John R Mc
Donald® (Mayo Chmc) observed bronchial adenoma in 45
men and 41 women aged 15 67 Cough hemoptysts and pam
were the symptoms most frequently complamed of In 74 per
cent roentgen study showed appreciably significant pulmonary
changes Of the 84 patients subjected to bronchoscopy the
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Of the 11 cases accompanted by right ventricular hyper
trophy 10 showed an obliterative lesion of the pulmonary
arterioles m the form of mntravascular fibrosis or more recent
thrombosis There 1s thus reason to believe that subacute cor
pulmonale 1s due not to lymphangitis carcinomatosa per s¢
but to occlusion of the pulmonary arterioles The suggestion
1s made 1n the light of these findings that lvmphangitis car
cnomatosza follows a hematogenous spread of tumor cells to
the lungs rather than a retrograde spread from the hilar
lymphaties

[The concluston reached by Morgan seems ratiopal and well sup
ported by his evidence Clinically his concept 1s signsficant since patients

resent of y farlure and cor
pulmonale which may lead to an erroneous diagnosis of sumple fibrosis or
some other block between the pulmonary alveol: and capillaries—Ed ]

Adenoma of Bronchus Endoscopic Treatment m Selected
Cases Max L Som® (Mount Sinai Hosp New York City)
reviewed 50 endoscopically diagnosed and Histologreally
proved cases of bronchial adenoma This lesion may be dis
tinguished from ¢y lindroma 2 much more 1mvasive varety of
mrxed tumor which should not be included m this group bv
the appearance of cells 1n solid alveolar arrangement with a
delicate stroma and the umformrty 1n size shape and stuning
character of the cells

Bronchial adenomas may be divided mto endobrosichial
and intramural or extrabronchial types The endobronchral
type has a globular shape which accommodates 1tself to the
lumen of the bronchus It presents a smooth polypord sur
face over which the bronchial mucosa 1s reflected and has a
lumited attachment to the bronchial wall usually by a pedicle
but occastonally 1s more sessile The other type presents 2
smooth broad surface endobronchually but extends beyond the
boundaries of the bronchus and projects into the penbronchial
tissue It replaces bronchial structures and invades adjacent
glands In such mstances 1t may cast a dense shadow on the
x ray film and occupy 2 large area of lung parenchyma These
tumors probably ongmate from the bronchial glands or thetr
ducts They are more prevalent among men than women and
oceur predommantly 1n the third and fourth decades
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fibromatosis was present i three of five cases reported i the
lterature These findings the sigmficance of which 1s not
clear are not of diagnostic aid 1n differentiating sntrathoracic
neurofibroma from intrathoracic meningocele but add constd
erable confusion since mediastinal neurofibroma mught be ex
pected as part of a generalized Rechlinghausen svndrome
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Aside from thoracotomy or thoracostomy the only procedure
useful m differential diagnosis 1s intraspinal mjection of an
opaque medium and the positioning of the patient so as to fill
1f possible the suspected meningocele

The sinplest explanation of the production of meningocele
would be hermation of the dural envelope of the spmal nerve
through the ntervertebral foramen with pressure necrosts of
the vertebral bodies and enlargement of the foramen as the
meningocele enlarges
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adenoma was visualized 1n 78 and biopsy was posittve i all
but 3 Apparently adenomas originate 1n the larger broacht
The best explanation for this localization 1s that they amse
from mucous glands which are more numerous m large
bronclu than in smaller ones

In this series 10 per cent of the lesions were of cylindroma
type and 90 per cent of carcmoid type Grossly all adenomas
tend to polypoid projection tnto the bronchus but frequently
most of the tumor 15 situated 1n the bronchial wall and m the
adjacent pulmonary tissue Sputum examination 15 of value
1 differential diagnosis 1 bronchogenie carcinoma results
are usually positive but they are consistently negative 1n ade
noma Cyhindroma usually has a wider base of attachment and
therefore presents a more difficult therapeutic problem than
adenoma of the carcinord type In five patients there was defi
nitely proved metastasis and mn three others there were prob
able metastases which were not proved microscopcally

Of the 36 patients treated bronchoscopically 19 are Ining
6 have had recurrence with subsequent operation 6 are dead
and the follow up 1s incomplete for § Of 51 treated by sur
gery exploration only was performed 1n 3 40 are well and
8 are dead Bronchoscopic treatment 1s recommended for pa
tients with a pedunculated adenoma situated so that it can
be removed readily for elderly patients and for those with
lestons situated close to the carina so that pneumonectomy
would have to be performed After bronchoscopic treatment
repeated examnations with the bronchoscope are necessart
because of the likelthood of recurrence Surgery i1s advisable
for all other patients and those with evidence of recurrence

Intrathoracic Memngocele Francts X Byron (Los A
geles) Emery E Allng (Battle Creek Mich) and Paul C
Samson! (Oakland Calif ) report three cases of intrathoracic
menmgocele and emphasize that this leston must be differen
tiated from the more frequent intrathoracic neurofibroma
wWith erther lesion the chest < ray may disclose a umformly
opaque well defined rounded or Iobulated intrathoracic mass
(Fig 51 and rib changes mtervertebral foraminal enlarge
ment or vertebral body destruction (Fig 52)

Superfical neurofibromas and cafe au lait spots were ob
served 1n one patient another had cafe au lait spots Neuro
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Pulmonary Adenomatosis of Man Review of Literature
and Report of Nine Cases Lawrence L Swan (Army Inst
of Pathology) proposes that the term pulmonary adenoma
toss be reserved for pulmonary tumors which show alveolar
cellular proliferation of tall columnar mucus preducing type
absence of an intrinsic tumor of the bronchial tree and absence
of primary adenocarcinoma of any other part of the body
Average age 1n the mine cases reported was 47 2 years there
were erght males and one female In eight cases symptoms
were of 4 15 months duratton and in one there were no symp
toms the lesion being discovered by routine chest x ray His
tory of exposure to pulmonary irntants was not sigmficant
Signs and symptoms in order of frequency were productive
cough fever dyspnea weakness weight loss thoracic pam
fatigue cyanosis mght sweats pleural effusion and clubbing
of the fingers Eight patients have died The survivor who
was treated by lobectomy was alive at the time of this report
Histologically the cases fulfilled all the critersa for pulmo
nary adenomatosis Metastases were hmited to parenchymal
lymphatic channels 1n one lung and to parenchymal lymphatic
channels and hilar lymph nodes 1n another There was wide
spread metastasts m only one case Confirmation of metastases
was not possible 1n one case i which pneumonectomy was
done but autopsy refused

In the 27 acceptable cases in the hterature since 1941 the
patients ages varied from 17 to 79 There were 12 males and
15 females Lvidence of invasion or metastasts was present in
556 per cent These data are to be contrasted with the fact
that bronchogenic carcinoma occurs far more frequently
males than in females Furthermore they support the state
ment that most alveolar cell tumors are malignant

When death has resulted from pulmonary adenomatosts
the pleural space 15 usually partially or completely obhterated
by fibrous adhesions The pleural cavity may contain fluid 1n
varying amounts and the lungs are voluminous and tend to
retain their contours when the chest 15 opened The visceral
and parsetal pleurae may be studded with gray to gravish pmk
nodules The gross distribution of these tumors may be of
miliary nodular type diffuse or a combination of these The
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Once 1ntrathoracic menmgocele 1s diagnosed the question
of advisability of operatron artses Among the prev 1ously re
ported cases the two patients on whom excision of the sac was
performed died of empyema and meningitis, neither had e
cetved chemotherapy In both cases difficulty was encountered
m closing the defect In one of the authors cases a satisfac
tory closure while difficult was attamed It 1s recommended
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that a generous portion of the neck of the sac be saved so
that a plicated closure can be carried out 3 second patsent
died of shock probably the result of bleeding encountered dur
g surgery In the third patient operation revealed a menn
gocele m the apex of the right chest but 1t was not treated
because 1t was asymptomatic and 1n & protected place 1f the
sacs are relatnely small eperation 1s probably not Justified
unless senal chest X rays rey eal pro,ressive enlargement to
the pornt of progressive respiratory embarrassment



UNUSUAL PULMONARY DISEASES

Pulmonary Manifestations of Scleroderma Anatomic
Physiologic Correlation David M Spam and Albert G
Thomas® (Columbsa Umiv) report a case of scleroderma
mn which the clinical features were almost entirely related to
pulmonary changes

Man 65 had had shortness of breath for 10 years It became
progressively worse and was accompanted by anklé edema He was
told he had heart discase and was treated un ucce sfully with large
doses of digstalss for several years About four years before adm
sion a cough productive of 2 variahle amount of sputum was noted
Sin e that time he had noted changes sn the shin and jomnts Dysp
nea cough expectoration and weakness had become progressively
severe

In the hosprtal shin biopsy led to a diagnowms of scleroderma
The vital capacity was 1750 ce and residual air 921 cc  compared
with normal values of 4140 and 1335 cc  respectively Arterial
oxygen saturation at rest was 911 per cent and after exercise 81
per cent ‘The right ventricular blood pressure was 71/3 mm Hg
compared with a normal of 28/0 4 The arterial blood pressure was
118/67 mm Hg During the ho pital stay weakness increased anl
dyspnea became so severe that continuous admimstiation of oxygen
was required He died 108 davs after admission

At autopsy the night lung weighed 900 Gm and the left lung
770 Gm In both the pleura was diffusely granular thickened and
opaque The upper lobes of both lungs and the middle lobe of the
right were almost completely con ohdated and airless On the cut
surface there were many thin walled cystlike spaces ranging n size
from 2 mm to 1 cm Microscopic exammation of Jung sections
(Fig 53) revealed many varymng sized cystic spaces often Ined by
cubord epitheliim  Alveolar septa were diffusely thickened with
fibrous tissue and 1n places infiltrated by 1nfAammatory cells Bron
choles were dilated and in many of the smaller ones the muscular
coat was partially replaced by fibrous tissue Pulmonary arterioles
had thick wall and narrow lumens

In scleroderma involvement of skin dmphragm fibrous
retraction of the pleura and diffuse peribronchiolar fibrosts
interfere with the function of getting air m and out of the
lungs The most striking changes i the case reparted were
related to imparment of the respiratory function by pro
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histologie picture 15 essentially the same in the two forms
Varations 1n pattern may range from simple investment of
alveoli by a single layer of cuboidal or cyhindrie cells to com
plicated arrangements resulting from extensive mtra alveolar
prohferation of the cells with rupture of alveolar walls and
coalescence of spaces

The appearance of the lesions of pulmonary adenomatosis
or alveolar cell tumor of the human lung are similar to those
mn jagziehte a disease of the lungs of sheep and lesions i
horses mules gumnea pigs and cats It 1s possible that an
1dentical pulmonary reaction takes place in these widely dit
ferent species A review of the causes of adenomatoss in these
species may shed light on the condition 1 man As jet no
etiologic factor has proved to be specific for the condition 11
man_but the disease apparently 1s not mfectious

Ongin of the epithelium like tumors 1n adenomatosis 15
undetermuned The recent literature has shown a significant
trend toward acceptance of the theory of an alveolar epithelil
ongin Swan supports the view that 1t 15 an extrabronchiat
neoplasm with cancerous potentialities since thongh 1t may
appear histologically bemgn it may kil by local growth or
by metastases

{The important practical implication of this report 1s that the dis
eased Iobe or lung should be resected 1f the adenomatosis 15 o localized
and 2 proper diagnosis can be mde Diagnnsis 15 difficult and m the

presence of such chronc diffuse lesions direct bopsy of the lung may be
necessary —Ed
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ciated cardiac changes of pericardial fibrosis focal myo
cardial fibrosis with thickening of the myocardial arterioles
subendocardsal fibrosts and hypertrophy with dilatatton of the
night ventricular myocardium combined to produce myocar
dial ano<ia and pulmonary hypertension

Essential Brown Induration of Lungs (Idiopathic Pulmo
nary Hemosiderosis) N G B McLetchie and Grant Colpattst
(Regma Sash ) state that this condition 1s not famihal but
has been encountered 1n children aged a few months to 16
years It 1s characterized by periodic attacks of tachycardia
pyrexia pallor fatigue cyanosts ncreasmg dyspnea signs
of congestive cardiac failure severe anemma and hemoptysts
Lung findings are usually more conspicuous by x ray than
chmeally and consist of a diffuse brlateral mfiltration of
coarse mottling against a general background of increased
density Between attacks the subject may remam well but
usually there 1s chrontc 1l health The condition ends fatally

At autopsy the only conspicuous abnormality 15 m the
lungs The Jungs are umiformly consolidated and have a firm
rubbery consistency the cut surface 1s a untform brown red
without evidence of inflammatory processes A coptous blood
stained frothy flurd may be extruded from the cut surface on
pressure Microscopically there are alveolar thickenmg due
to capitlary difatation thicheming of capillary and alveolar
d interstitial edema and gen
eralized increase of reticulin and collagenous fibrils The
elastica 1 the lung 15 grossly deficient and almost completely
absent 1n the alveolar walls and septa The lung consolidation
1s due to filling of the alveol: with red blood cells and macro
phages laden with hemosiderm Almost all the changes can
be constdered secondary to anoxema

Although the essential nature of the disease 1s unknown
lung nelasticity due to hypoplasia of the elastica or a vaso
motor abnormality of the lesser circulation may be of pn
mary importance

Hemosiderosis of Lung Due to Mitral Disease Report of
S1x Cases A ding to Eugene
P Pendergrass Ed\un L Lame and Herman W Ostrum®
(Univ of Pennsylvama) mutral valve disease may be accom

B S AT Lo A e 15
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nounced thichening of alseolar walls narrowmng of arterioles
and thicheming of their walls These changes interfered with
exchange of gas over the alveolar interface as illustrated by a
low oxygen content of arterial bload after evercise Asso
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from pumesous others that may produce 3 finely nodular
x ray density wn the chest Helpful conhirmatory evidence 1s a
outral configuration of the heart and 2 hustary af theumatic
valvular disease
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pamed by deposition of hemosiderm m the Jungs so that
x rays reveal a fine nodulation (Figs 54 and 55) sesembling
pneumocantosts or nttharsy tuberculosis Thas condition 1s vare
only 17 cases stucied at autopsy bemng collected from the world
Iiterature In the series reported four cases were stucied at
autopsy  two patients are still hving

Of the four c1ses stndied at autopsy aft showed chyontc
passive con, estion some of which was severe In tuo there
was hemosiderosis anl wn the others siderofibrasis 3 the
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microscopic sections cuntamed nodular aggregates that could
be 1denttfied grosaly as areas of hemeswderin deposition (Figs
56 58) By the Prussian blue test diagnosas nas confirm
The aggregates of won mgment vaned from 1 to 3 mm 12
diameter Therr size dssimbution and shape govern the degree
of % ray \Visualzation

#s evidenced by the dagnosss m two luing pattents ths
conditton occurs m those with mitral valve disease hving
comfortably without climical evidence of lung congestion It
1s conpectured that these persans have hemosiderosis woth 1

active chromc passive congestion
For dsagnostic purposes the lesion must be differentuated
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aid of antibiotre drugs seven patients are still alive The sur
vivors ages range from 2 to 141/ years

Chest x ravs may disclose extensive pulmonary changes
which can be divided mto two stages In the first there 1s
evidence of bronchial plugging without much infection and
the picture of obstructive emphysema with poor air exchange
may be recogmized The second stage shows imfection with

Fg 60—Secton €1 fmiil ¢ bw tay
(C rey fDkey LB D fCh t17151156 F bru 1y

b

increased hilar shadows and promnence of vascular mark
mgs Bronchiectasss 1s usually present but use of liprodol®
1s not warranted for confirmation In long standing pulmo
nary disease the apexes and bases are equally 1nvolved but
there 1s no evidence of pleural reaction Irregularly emphysem
atous lungs prominent hilar shadows and bronchovascular
markimgs extensive peribronchial pneumonia areas of atelec
tasis  bronch and br abscesses may be

noted but are not specific though they should suggest the
diagnoss
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Pulmonary Disease, Associated with Cystic Fibross of
Pancreas 1s discussed by Lloyd B Dichey® (Stanford Umiv)
who reports experience with 10 patients In any child witha
chronic resprratory infectron especially if 1t extends from the
tip of the nose to the alveols with sputum and negative tuber
culm thrs disease should be suspected at once Sex distribu
tion was about equal four had symptoms from birth whereas
two did not haie symptoms until age 14 months The mutial
symptom in five was cough and m
five 1t was the character of the
stool Cough and respiratory symp
toms developed 1n the latter group
m 14 months to 5 years A i
-

nd p 4 enl gm toof pe
(o t y of Dkey L
Clest 17 151156 F by 1950)
tory of a sibling dymng previously
with a clmically simlar disease
was found m three cases Typical
stools with increased fat content
were noted m seven \When the
tests were carrted out four showed
no trypsm activity 1n the duodenal contents and four showed
minmmal activity
There was decided evidence of paranasal smusitis 1 four
three had pronounced heavy chronic nasal discharge and
two had postnasal pus Otitss medra occurred m three mclud
ing one without evidence of smusitis The sputum of seven
contamned Staphylococcus aureus coagulase positive and m
one hemoly tic streptococer were found but m two bronchal
secretions contamned no pathogenic orgamsms Phy sical exam
1nation disclosed malnutrition 1n all but one and chest 1nvolve
ment 1 all < ray studies showed pronounced lung mvolve
ment 1n all but ene Death occurred m one patient at age 7
months and n another at age 27 months Both showed fibro
cystic disease of the pancrets and extenstve pulmonary dis
ease (Figs 59 and 60) consisting of bronchitis pulnio
1 and b hop With the

nary abscess ):

@ D ef Cb £17 151156 Fbruay 1950
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generalized disease of unknown etiology occurring 1n an acute
or chromic form In the acute vanety which occurs 1o infancy
and early childhood thery s progressive infiltration of the
skin bone lymph nodes and viscera leading to early death
The chrome variety occurnng i older pattents may be pres
ent 1n the complete form with pituttary bone and lung dis

FgordinCye f¢ bt £ m ¢ betow ol1 { ety
w62 (g0 —C b 4 Teulton ' bobl g

€ ty fF ks T Bt MJi109103 ] 11 1949)
ease or m the incomplete form i1 which one or a combmation
of these systems 1s mvolved In the chronic form lung fibrosis
and cyst formation may be the sole manifestations or there
may be association of pituitary disorders with honeycomb
lungs

Radiologic Morphology of Fatty Embolism of Luag was
followed sernally by Georges Voluter® (Umv of Geneva)
The patient was a man aged 25 who had a commnuted frac
ture of the left femur and died three days after onset of coma

(8) Ata d 1 31403430 1949
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Larly and st arous traatment should be mstituted for the
pwcrcatie dehiciency and should include Jarge amounts of
vitanin A If pulmonary symptoms are strikin, oxigen
should be administered and tenicions mucus secretions fe
moved by mechanical suction Penicillin aerosol should be 1o
stituted but in small mfants the intramuscular route may be
used 1f penicilhin resistant orgamsms appear streptomycmn
or aureomy cin may be useful Adequate dosage should be con
tinwed until the respirators trict ts clear of disease and to
some extent prophylactically during renusston Local treat
ment sometimes surgery may be needed for smusitis \void
ance of exposure to infection should be nigd at ajl times and
all prophylactic measures must be used agamst such diseases
as measles and pertussis

Eosinophilic Xanthomatous Granuloma with Honeycomb
Lungs Thomas Parkinson? (St Bartholomew s Hosp Lon
don) ponts out that eosmophilic granuloma Hand Schuller
Christian disease and Letterer Siwe discase are but phases of
the same disorder and to avoid confusion recormends that
the teri logy of Thannt philic <ant]
granuwloma be used He reports the following case

Man 56 was ho pitalized in September 1948 complaming of
imereasmg dyspnea on exertion during the precedmg six years Be
causc of the x ray finding of diffuse pulmonary shadows at the me
ot onset of symptoms he had been treated 1n 1 sanatorium In
the night femur had been fractured X ravs showed a cyst at the
fracture site The fracture heiled well i four months but nmne
months before admission pain recurred at this site There was
onset of polydipsia and polyuna seven months before admussion
which could be partsally controlied by a proprietary pitutary snaff
Physical examination disclosed a few rhonchu and some thickemng
of the right femur over the site of the old fracture An < ray o
the femur (Fig 61) showed a cystic area and there was general
1zed reticulation associated with milary motthng of both lung fields
in the chest x ray (Fig 62) Tomography confirmed the presence
of wmall eystic areas m the lung A& biopsy of the might femoral
cvst was thought typical of eosmophilic granuloma of bone Dia
betes mnsipidus was controlled by pitressin® tannate and pun the
Jeg, nas completely relieved by a course of deep x ray therapy to
the femur Deep < ray therapy to the pitmitary fosea and lungs dd
not change the apprarance of the chest x ray or improve the symp-
toms

Parkinson suggests t

Ty ma M Y 11091030 F

hat this condition be regarded as 2

11949
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generalized disease of unknown etiology occurring 1n an acute
or chromic form In the acute varnety which occurs 1n infancy
and early childhood there 1s progressive infiltration of the
sk bone lymph nodes and viscera leading to early death
The chronic varety occurring in older patients may be pres
ent m the complete form with pitwitary bone and lung dis

Fg 610y ~Cyat  rft ghtfm blow IHf ¢
Fg 6 (.ght)—t 1d ot both | g
€ tyolP K T BEMJF11091030 ] 11 1949)

ease or i the icomplete form m which one or 2 combtnation
of these systems 1s mvolved In the chronic form lung hbrosts
and cyst formation may be the sole mamifestations or there
may be association of pitwitary disorders with honeycomb
lungs

Radiologic Morphology of Fatty Embolism of Lung was
followed senially by Georges Voluter® (Umv of Geneva)
The patient was a man aged 25 who had a communuted frac
ture of the left femur and died three davs after onset of coma

@ At 41340340 149
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The three followng morphol phases were dist

1 A roentgenogram made 26 minutes after onset of coma
showed an agglomerated miliary stage of two types 1mages
due to fatty and medullary filling of vessels of the pulmonary
circulation and embolic elements (follicular stellate foci) n
the general circulation The heart shadow was unchanged

2 In a roentgenogram made 24 hours after onset of coma
the large ) d foct had disapp d and there was
confluence of acinar and mterstitial foct n both circulations
The heart shadow was mcreased for the first time—more on
the left than on the nght—and the amplitude of contractions
was decidedly decreased The homogeneous shadows (muilky
aspects) m the perspheral parenchyma hilar region and even
1 the hilar projection stself must be due to atelectatrc exuda
tive phenomena caused by circulatory disturbances (edema)
and by aeration disturbances (Fig 63) Because of its mor
phologic elements this phase could be called the atelectatic
exudative and mliary stage

3 Three days after onset of coma there was a purely
granular stage which was hard to demonstrate There was an
astonishing rarefaction of the pathologic picture but exami
nation under magmfication revealed over the entire pulmo
nary area a crop of small stellate foc1 with extremely low
radioabsorption The small size of the heart was strihing

The physician must be alert and must use all avalable pre
c1sion methods to discover the slightest trace of a mibary
constellation which although only visible 1 the upper and
subparietal areas may give a clue to an mtense process dis
seminated over the entire pulmonary surface

DISEASES OF THE PLEURA
D

n with Special Ref

erence to Mechamics of Pleural Absorption were investigated

by G H Cooray® (Unn College Hosp Med School Lon

don) Particulate matter introduced mnto the pleural cavity of

ammals was found to pass through definite zones m the me
(8) J Pth &Rt 61551567 Oth 1949
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diastinal pleura These points of exit known as hampmeter s
foct are guarded by collections of macrophages which lte im
mediately below the pleural mesothehum (Fig 64) The
phagocytes form an efficient protective mechamsm because
they ingest India mh bacteria red blood cells o1l globules
silica and cofloidal dyes such as trypan blue very quickly
Although the pleura actiely participates m absorption these
barriers prevent dissernatton of irritants in the mediastipum

£ b k H [) ”}:mpm £
oc wth v w mt Y af mxe0 (C 1
Coo y G H J Path & B t 61551567 Otb  1949)

Fg 66—Iny t1 ped f to dcplen shwgs

and by the blood stream Clinical experience with mediastinttrs
supports these observations Structures morphologically :den
tical with hampmeiers foc1 1n animals have been demon
strated n human mediastinal pleura The presence of these
structures may Pa"tly C‘(Pk\m “hv the medrastinum 1s so re
sistant to mfectson from the pleural cavity

Activity of kampmeter s foc1 1s mtimately connected with
the direction of movement of mtrapleural fnds which i turn
depends on respiratory movements The motive force 15 pro
vided mamly by contractions of the diaphragm During dia
phragmatic descent on insprration strong suction causes the
mtrapleural contents to be drawn toward the diaphragm from



DISEASES OF THE PLEURA 301

the potential space between lung and chest wall Expiration
1s not sufficrent to drive flmd back to its origmal posttion It
escapes 1nto the region between the lungs and the retrocardiac
mediastnal pleura where there are collections of phagocytic
cells Drapl 1c paralysts abol t toward the
absorptive zones and particulate matter remams 1n the pleural
cavity

Absorption 15 preceded by attachment of particles to the

thel over the k s foct Penetration of par

ticles occurs only m these foct which serve as natural path
ways and as a means of exit for pleural fluds In passage
through the pleura particles pass both between the mesothe
lial cells and through their hving cytoplasm Transmission 1s
effected by respiration 1n the early stages and by carnage
withm phagacytes m the later stages of absorption The meso
thehum limng Rampmeter s foct 1s distinctly different from
the rest of the pleural mesothelium The cells are of smaller
size and there 15 a consequent increase n the total amount of
ntercellular space Moo oteurs m these cells and probably
assists 1 the attachment of particles to the phagocytic sys
tems When trapped 1 this manner bacteria are more easily
attacked by the macrophages

Reactions of the foci after entry of particles depend on
their nature but the end result—localization of the irritant
and prevention of its spread—is similar 1n all instances The
macrophages proliferate after phagocytic activity and coales
cence of adjacent foct results Indsa 1k 1s ultimately com
pletely encapsulated by mature fibrous tissue Bacterial sus
pensions mcite violent mflammatory reactions and polymor
phonuclear exudate but the final result 1s smmlar Intra
pleural mjection of red cell suspensions 1s followed bv forma
tion of t n 1 ly within the v phago
cytes m these foc1 Absence of free particles in the mediastmal
tissues 15 demonstrable evidence of the effictency with which
these foct act as barriers n the pleura Intensity of phagocy
tosis 1s enhanced by deep breathing or dyspnea

In experimental mediastimnitts 1t was observed that India
mk or bacterral particles introduced directly nto the medias
tinum follow a characteristic course moving away from the
nudline toward the pleura Thts movement serves as a safety
device causimg irritants to leave vital thoracte structures so
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that they can be efficently dealt with by phagocytes of the
hampmewr s foar There 1s also a caudaf spread toward the
base ot the mednstinum where wwrtants reach the retrocar
drie pleurt with consequent exposure to focr in this focation
These two modes of spread are mawmly mstrumental 1 pre
venting gross damage to the lungs and pleura Formation of
locabzed abscesses 15 another protective device wiuch pre
vents dissemuration i medastinal tissues Kampmerer s fotr
because of thewr strategic position m the mediastmum act as
barriers to the spread of infection either to the pleural cavity
or from the mediastinal tissues They constitute the medastt
aums first hne of defense

{This 3 an iy study The of meth
astsnal snvaston by bacteria and ather particulate matter from the pleura
always 1mpresses the chmician but the mechamsms of defense have been
poorly unders

It 1s necessary to d f between and
pleunisy chimcatly The latter occurs relatively often and represents in
flammation of the pleura covering the medsastimal space _the tissues withw
the space seldsm partsctpate 1n the mfammation —Ed 1

Pleural Shock Andrew Morland® (Unss College Hosp
London) reports five cases of serious accidents 1 paracen
tests of which one was fatal These cases represent an ¢t
dence of about 1 1 10000 punctures of the pleura All oc
curred during asprration of flind @ procedure wvarmbly pre
ceded by local anesthema There was some degree of nfection
m all and m one case there was srritation of the plenra A

bot can probably be excluded m all cases The evidence
suggests that disturbance of the heart from reduchion of
mtrathoracic pressure s the most hikely cause of the sudden
loss of consciousness Such acadents are more likely to hap
pen when the pleura 1s thickened and melastic and 1t 1s there
fore important to averd very low pressures guring aspiration
or replacement of fliud

Air embohsm 1s the most Iikely explanation of the rare
sertous or fatal accdent durmg pleural puncture Sudden
death without signs or symp of cerebral 3 does
not necessarily mean shock snce with a patsent in the hort
zantal pesition air may occiude the coronary vessels Pas
sage of arr through the chest wall 13 not essentral for produc
tson of asr embolism for as m the cases described by Morland
1 may occer during aspiration of flud

197 Lameet 21913023 Do 3 1949
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When lung tissue 1s indurated by chromc mflammation
the veins are held open and cannot contract when mecham
cally injured The needle may make a2 communication between
arrway and vemn and deep respiration may suck sufficient air
mto the vessel to cause embolism Other causes of syncope
during paracentests mclude status lymphaticus and the psy
chiuc effect of needle puncture

Mechamism of Pleural and Asctic Effusions with Sug
gested Method for Indirect Estimation of Portal Venous
Pressure, 1s discussed by A H James® (St Marys Hosp
London) Antecubital venous pressure and effusion flud pres
sure were measured surmitaneonsty m 17 panents with plearal
effusions and 1n 24 with ascites Congestive failure constric

Mean From Protein Lever (Gar /100 Mr.) 1v DirprRENT DISEASES

P u A

Album Glb ! Alb m |_GIbt
Heart farlure 13 () 18 13
Constrictive pericarditis 19 12 22 23
Carcinoma 29 13 24 12
Tuberculosis 31 22 31 21
Nephrosis - 0 02
Cirrhosss - - [ 07

tive pericarditis carcrnomatosis tuberculosis and cirrhosis
were the commonest causes of effustons The albumm and
globulin content of plasma and of effusion fluid were deter
mined m each patient and the colloid osmotic pressures cal
culated (table)

Venous pressure always exceeded pleural pressure m pa
tients with pleural effustons The difference between the two
was approximately equal to the difference between the collod
osmotic pressures of plasma and fluid Venous pressure ex
ceeded ascitic pressure m most of the patients with ascites
due to causes other than cirrhosis The difference between
the two was proportional to the difference between the colloid
osmotic pressures of plasma and flid This propertionality
was not observed in patients with ascites due to cirrhosis In
seven of nine of these patients ascitic pressure exceeded ve
nous pressure and the difference between the colloid osmotic
pressures was large owing to the low protem cpntent of ascitic
fld 1t 15 suggested that portal obstruction accounts for the

(1) C S 8291314 D mbe 1949
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different behavior of ascites due to cirrhosis and that the
magnitude of the deviation provides a measure of the portal
pressure If cirrhosts of the liser 15 excluded because in this
condition portal obstruction mtervenes the findings are 1
general agreement with Starling s theory that a proportion
ality exists between the colloid osmotic and hydrostatic forees

The albunun content of effusion flurd was proportional to
that of plasma but the globulin contents were not related
except m tuberculous pleurisy Lffusion fluds caused by tu
berculosis or carcinoma contamed more protem than those
caused by congestive failure The correlation of plasma and
effusion flind albumin levels 1s most easily explamned by 2s
suming that some of the capillaries n contact with the effu
sion are permeable to albunun so that 1t enters effusion flnd
largely by simple diffusion Globulin probably only enters
effusions when capillary permeability 1s markedly ereased
by inflammation The general supposition that inflammatory
diseases cause effusion of flurd with large amounts of protemn
n contrast to congestive fatlure cirrhosis and nephrosts 13
confirmed

Hypoprotememua 1s usually found m patients with effr
sions bemng more severe n those with ascites particularly if
caused by arrhosts

Pulsus Paradoxus and Pleunssy W Eric Gibb reports
two cases m whreh pulsus paradoxus occurred m assoctation
with massne plenral effusion It 1s well known that 1dio
pathic pertcarditis and pleurisy may coexist and that when
of tuberculous etiology either may be fibrinous or exudative
But 1t 15 also well to recogmze that pulsus paradoxus can o€
cur 1n the presence of a large pleural effusion alone and there
fore such mspiratory waming of the pulse does not necessarily
indicate pericardial effuston Whereas a pericardial effusion
which gives rise to pulsus paradoxus should give other signs
of 1ts presence but frequently results only mn moderate dysp
nea 2 pleural effuston of sufficient size to give rise to pulsus
paradoxus 1s also accompamied by marked dyspnea and dis
tress Pulsus paradoxus m 2 case of pleural effusion 1s an i
dication for removal of 20 30 oz flnd mmediately

Pulsus paradosus m pericardial effusion and mediasttno
pericarditis 15 comeident with severe interference with venous

T T BtJTbH 4316 T ay 1949
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filling of the right side of the heart whereas 1ts presence m
deep mspiratory breathing 1n normal subjects s associated
with poolmg of blood withm the pulmonary circulation and
therefore a lessened venous return to the left side of the heart
In gross imtrathoracic disease including massive effusions
and after pneumonectomy blood flow to the left aunicle 1s
likewtse decreased and therefore output from the left side of
the heart lessened

Study of Coagulation Mechamsm of Pleural Bloed in
Hemopneumothorax 15 presented by Stuart W Cosgriff* (Co
lumbia Umv} In a patient with hemopneumothorax the
pleural blood failed to clot on removal from the chest but 1its
hemoglobin content hematocrit and plasma specific gravity
were comparable to that of arculating intravascular blood
The essential constituents for coagulation prothrombin
thrombm and fibrinogen were completely absent from the
pleural blood specimen Calcium was present 1 mormal
amounts When the hemothorax plasma was recalafied for
prothrombin determrmatton 1t failed to clot It was impossible
to d ate any form of lant activity 1n the pleu
ral bloed though incoagulabihty was confirmed on several
oceasions

Since the essential factors for coagulation were absent
1t was concluded that coagulation had occurred before thora
centests Apparently coagulation of blood proceeds within the
pleural cavity 1n the usual fashion and the so called incoagu
lable hemothorax flurd was really serum 1n which some of the
formed elements of the blood were suspended

[The and defib; of blood 1 the
pleura has been observed frequently in clinical practice The fibrin some
tmes forms wnto 2 ball particularly 1 the presence of pneumothorax
and this may move about m the plenral space after serum has been
absorbed Eventually the fibrin ball becomes fixed and 1s absorbed or
orgamzed —Ed 1

Relation of Idiopathic Pleurisy and Pleural Effusion to Tu
berculosis kS Maclean* {Cambridge Umiv ) noted that in
17 of 107 Royal Navy personnel with pleural effusion but mn
only 2 of 120 with dry pleurisy tuberculosis subsequently de
veloped The difference 1n subsequent mcidence of tubercu
losis m the two groups 1s highly significant and indicates that

@ Am 3 Meansrel g
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tuberculosis 1s much more lkely to follown pleural effusion
than wdiopathic dry pleunisy

Upper respiratory nfection was twice as common before
dry pleurisy as before effusion Fever disappeared 1n less than
three weeks 1 87 3 per cent of pattents with dry pleursy but
persisted longer 1n 79 2 per cent of those with effuston Flud
was present more than six weeks n 87 4 per cent of those with
effusion whereas 1 897 per cent of those with dry pleunsy
friction rub disappeared 1n less than six weehs Sedimentation
rate was more likely to be elevated in patients with effusion
but leukocytosis was rare m both conditions From x ray evt
dence 1t 15 apparent that dryv pleurisy has much m commort
with bronclutis or bronchopneumonia and occurs more fre
quently in the ligher age groups than does pleural effusion

Tuberculosts 1s more likely to follow when the effusion
1s large 1its durttion long and fever sustained and 1s even
more hikely when the patient 1s between 20 and 30 The com
monest tuberculous comphication of effusion 1s an nfiltrative
lesion at the common situation for postprimary tuberculosis
the subapical areas of the upper lobes Results agree with the
accepted view that the ikelthood of sequelae decreases with
time

In differential diagnosis of pleural effusion transudates
may be distingwished from exudates in that the former have
a specific gravity under 1015 a Jow protem content and no
clot formation They are frequently associated with cardac
or renal disease Lffusions secondary to mahgnant disease or
pyogenic lung infections are often difficult to differentiate
from those due to tuberculosis Mahgnancy 1s the commonest
cause of effuston 1n patients over 40 and may be differentiated
by thoracoscopy pleural biopsy < ray examunation of the
lung fields after removal of fld by asprratson or detection of
malignant cells 1 the pleural flurd or sputum Aud 1n diagnosis
of pneumo or streptococcte effusion may be derved from
the raptd response of fever to chemotherapy high Jeukocyte
count elevated respiratory rate in the absence of severe
pleurstic pam absorption of effusion within three to rour
weeks and the finding of a pred 1y polymorpt 1
flmd A istory of a pleuntic mcident within the previous six
months 1s strong evidence that tuberculosis 15 the re ponsible
agent Patientsin whom a pleural friction rub of dry pleurisy
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persists for more than tno or three weeks are more likely to
develop tuberculosis than those 1n whom signs and symptoms
clear rapidly In general every case of 1diopathic pleural effu
sion must be considered tuberculous untit proved otherwise
but the converse 1s true for dry pleunsy

Direct mmhalation into the lungs must be the usual route of
infection i pulmonary tuberculosis For production of tuber
culous effuston tubercle bacilii or tuberculoprotein must come
mto contact with a hypersensttive pleural membrane The
latter appears to develop some months after the primary com
plex Such an effusion almost always occurs on the same side
as the complex but the exact route by which the bacillh reach
the plenral membrane after primary infectton has not been
settled Should orgamisms come nto contact with a non
hypersensitive pleura dry pleurisy may result Once the
pleura has developed hypersensitivity effuston may occur at
any stage of the disease

Tuberculous pleural effusion commonly follows Mantoux
conversion when this occurs after adolescence but i1s ex
tremely rare before age 15 although most persons have be
come Mantoux positive at this age The explanation for this
may fie in the fact that the mitial tuberculous infection 1s
greater after adolescence because at that age larger droplets
containing a greater number of bacilhi are able to pass the
lung defenses and reach the terminal broncht It 1s postulated
that size of the droplets which reach the termmal bronchioles
m children 1s very much smaller than in adults possibly be
cause of the more efficient working of the ciliated epithehrum
and consequently the number of virulent orgamisms 1s corre
spondingly less Since adults tend to recene a latger mitial
dose of infection the primary complex remains active longer
and hypersensitnity develops while the pleura 1s still sub
Jected to the action of tubercle bacilli with the result that
flurd 15 produced

Pleural flmd complicates obvious pulmonary tuberculosis
much less commonly than might be expected and 1s probably
due to formation of tubercles on the pleural membrane or rup
ture of a smali tuberculous cavity mto the pleural space This
relative rarity 1s probably due to the tendency for baalli to
remain locahzed to the lesion and to obliteration of the pleural
space in the vicmity of the lesion The infrequent association
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of mubary tuberculosis with effusion may be due to the rapid
ity with which the mfection spreads aifowing hittle time for
bypersensitivity to develop

Reinfection {ollow ing tuberculous effusion 15 by an endog
enous source such as the smital focus the obliterated basat
pleural space and adjacent subpleural areas of the lower
lobes In these situatsons fibrous reaction and concentration
of tubercle baciilt 1s greatest

Infrapulmonary Pleural Effusion Stmulating Elevation of
Diaphragm Emil Rothstein and Franes B Landis® (Veter
ans Admta Hosp Wood Wis) observed 12 ca es of this
condition 6 in association with pulmonary tuberculosss 1
with bronchegensc caremeoma ! with heart disease 1 with
postpneumomic empyema 1 with metastatic hypernephroma
and 2 of unknown etiology Because of the concave shape of
the Jung base the flutd assumes a comvexaty superrorly + huch
sesembles an elevated diaphragm m the standard postero
antersor « ray The convex upper border of infrapulmonary
effustons has never been adequately explamed but it may be
due to fortwstously situated pleural adhesions or encapsulation
of the fluid In some of the present cases encapsulation \ as
pro ed by failure of the fluid to shift with changes of position
but 1 mne patients the fiund shifted and in several lateral de
cubreus films revealed a free pleural space Factors altermg
lun,, retractihty may be important mn localizing the flusd but
1 five patients the lower lung was normal by x ray The basic
cause of thi conhguration 1s obscure

Diagnosis of infripulmonary effusion may be arded by
careful study of consecutrve x rays which reveal the sudden
appearance of mnexplained elevation of the diaphragm m 2
patient whose earhier films had no such change Development
of { bl of the phrentc angle 1s an addational
help mn dragnosis When the left side of the chest 15 involved
the stomach or colon may contain gas and by therr position
gite a clue to the true Jevel of the diapbragms As a dragnostie
procedure 2 drachms ertrocarbonate nray be used to outhne
the stomach

Fluoros.opte exammation may reveal the exact nature of
the condition Draphragmatic motion 15 usually well trans
smtted to the overlymg fled and its presence may rule out

W Am J M4 34652 Jan 1y 1950



DISEASES OF THE PLEURA 309

phrenic paralysts and subphrenic abscess In most cases a deft
mte shift of the flurd 1s noted in different postures In the
supne position the two leaves of the diaphragm become equal
and the involved side diffusely more opaque than previously
owimng to a shift of the fluid along the posterior chest wall
X ray studies should be made m the dorsal recumbent and
lateral decut positions P’ may be help
ful 10 revealing the true position of the diaphragm particu
larly on the night side Thoracentests provides positive proof
of an effusion but may be unsuccessful if the fluid 1s pocketed
or so deeply situated as to be inaccessible

Dufferential diagnosts includes elcva(lun of the dlaphragm
from various causes subpt
diaphragmatic herma lung tumors itrathoracic cysts and
atelectasis

Empyema as Complication of Chromic Pulmonary Tuber
culosis In 1874 ve autop of chronic
tuberculosis reviewed by Oscar Auerbach® (Halloran Vet
erans Admin Hosp Staten Island N Y) there were 311
cases of empyema an cidence of 16 per cent In the vast
majority the empyema cavity was located i the lateral aspect
of the chest It usually extended from the inferior aspect of
the upper to the base of the lower lobe In all regions the
boundary of the empyema cavity was the fused visceral and
paretal layers of the pleura

Artificial pneumothorax was present in 252 (81 per cent)
of the 311 cases of empyema whereas m 59 (19 per cent)
there was no such t This sub
the general opinion that empy 1s chiefly a 1 of
artificial pneumothorax Bronchopleural fistulas were present
m 153 cases (491 per cent) In many other cases of empyema
there was a definite episode which ponted to the presence of
a fistula during the patients life These episodes inctuded
marked shifts of the mediastinum to the opposite side rapid
appearance of highly positive pleural pressures on the affected
side expectoration of methylene blue mstilled mto the pleural
cavity and shortness of breath and pan on the side of in
volvement Auerbach believes that the cause of the empyema
m each mstance was a bronchopleural fistula although m
many the fistulas were healed at the trme of autopsy
T Am R Treesooorsn T 1049
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There was no evidence M antopsy of rupture of an adhe
sion band in artificiaf pnewmathorax (due to stretching) with
subsequent development of empyema In no case could 1t be
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PART I1I

THE BLOOD AND BLOOD-FORMING
ORGANS

ADVANCES IN KNOWLEDGE CONCERNING
DISEASES OF THE BLOOD 1840-50

During the past decade many new observations and some
concepts concerning diseases of the blood and blood formng or
gans were doubtless mfluenced by the war For example the
practical need for large amounts of blood and blood substitutes
for the armed forces led to the development of blood banks the
fractionation of plasma with 1its various useful by products and
studies of the survival of red cells in health and disease Renewal
of interest 1 the ct h of leuk and Iympt 15
also an offshoot of research mn the leukopenic effect of toxic war
gases These 1llustrate the hastened frution of prewar mnquirtes
the roots of which lay just beneath the surface The majonty
have been covered m the YEAr Books of the decade How much
the disturbance of the soil nounshing the deep lying seeds of the
sigmificant research of the future may have cost the world we
shall never know but may gravely suspect

GeEnERAL PHYSIOLOGY

In the work of Moore and his associates is found expen
mental confirmation m man of the physiologist s belef 1n the
basic control of erythropoiests by the oxygen content of the ar
teral blood Breathmng of high concentrations of oxygen had de
pressant effects on reticulocyte hemoglobin and red cell produc
tion 1n various types of hemolytic anemias Return to breathing
of room air at once resulted 1n increased bone marrow activity
From the work of Young and his colleagues who used the me
chamcal fragility method of Shen in studies of the survival of
dog red cells tagged with radioactive 1ron 1t would appear that
mechanical destruction 1n the moving arculation 1s the factor

313
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bonting the Itfe of successive generations of normal red cells
Iius has been deternuned at from 100 to 120 days by improved
methods of estmating survnal  differential agglutination of
compatible but heterologous transfused red cells tagging with
radiactave 1ron or persistence of circnlating hemoglobm con
tan, heavy mtrogen (N! ) after the feeding of glyeme con
tain,, that totepe

In ather studies 1 ondon  Shemun and Rittenberg found that
A contamin, glyane became incorporated nto the red cell
hemoglobin of nucleated duck red cells and of human sichle celfs
nsitro Although they conld not correlate this effect with the
presence of young red cells ( reticulocytes) Finch and fus cof
lea, te~ dsd so 1 sumtar experiments employmg radivactne o8
Thes and other warkers also shoned that vitarmn By and
pteroviglutamse and dizectly promote the synthesss of hemo
globsn by the rutnuonlly deficient erythrard cefls of the bone
marrow of patsents with pernicious anemua To this specralized
location for the synthesis of hemoglobin 1n the body the iron
18 transported bound to a beta globubin of the plasma after be
g absorbed 155 ferrous form and according to Granch tempe
rarily combimed m ferric form in the intestinal wall wath the
peculiar protemn apoferritin

The classic method of estumating the rate of red cell destrac
tion has been the determnation of the output of fecal stercobshin
presumably a quantititne derivatne of hemoglobin  Hawever
by the use of N1* contamung glycine st now appears from the
studies of Lenden nd lus associates that at least 15 per cent
of the stercobulin output i the normal mdsvidual 1s not dertved
from the brenhdown of cculating hemoglobin In pernicous
anemma this excess mvy amount to as much as 50 per cent It1s
thus possible that as was long 1go suggested by Whapple bie
pigment production sty short circmit 1 part the nsertion of
hemoglobin mto the fimshed red cell The work of 1} hipple and
MacKenzre has clearly demonstrated that the normal spleen i3
a filter with capacity to distmgursh and selectively to retan
spherordal as opposed to normalfy discord red cells or according
to Bjorhmann starch grams of 5 as opposed to 3 smcrons 17
dameter

From cross circulation experiments m Feukopentc cats J S
Lawreace has shonn that leukocytes (i contrast to red cells)
Ine only a few hours m the crreulation bemg repliced on the
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average about three tines a day According to Jersild granulo
cytes younger than metamyelocytes are rarely phagocytie The
endocrine system has been linked to leukocytosis by the demon
stration of Cress and others that leuhocytosis fails to appear
after anowia or convulsions n rats whose adrenal medullas have
been removed Leuhocytosss s seen however in the intact am
mal or 1 man after the admimstration of prtwtary adrenocor
ticotrophic hormone Even m the absence of the adrenal me
dulla the mjection of foreign protem causes leuhocytosts prob
ably because of hberation of the products of the inflammatory
response that has been studied by Menkin The work of Dough
erty and of White although not contirmed 1 all aspects postu
lates the lyst> of lymphocytes 1 the nodes and 1n the arculation
as a result of adrenocortical stimufation Chnically the eosmo
penia resulting from the admimstration of pitwitary adrenocor
ticotrophic hormone or of cortisone 1s even more strihing 1n the
normal subject It has been postulated that the lympholysis
which occurs 1s a part of the alarm reaction of Selye and 1
beneficial to the organism by releasing antibody globulin from
the lymphocyte The experimental work of Lhrich hass Fag
raeus and others has presented strong evidence that the responsi
bility for praduction of antibodies resides not as formerly sup
posed directly with the reticuloendothelial cells but rather with
the lymphocytes or plasma cells of the lymphoid apparatus

A great deal of research has been reported in the field of
blood coagulation rather to the confusion of the mmnocent by
stander Out of the welter of terninology—different names tor
the same thing same name for different things—has emerged
mmportant new knowledge Tocantins did a service to chimeal
thinking 1n his article on hemostasis and 1ts disturbances due to
extravascular vascular and intravascular defects Lawrence
using cross circulated arradiated cats concluded that platelets
n arculation live from three to five days The Zuckers have
shown us the platelets at work mechanically pluggmg the
yured arterioles and apparently giving off vasoconstrictor suh
stances m the process Jacques s introduction of silicone coated
glassware has made 1t possible to handle blood 1n the laborators
almost as 1f 1t were still i the blood vessels and to separate by
cent; various without the deleterious m
fluence of the wetted glass surface

The classic two stage concept of blood coagulation of Mora
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witz became fundamentally modified by the cltmical obsenations
ot Owren m 1944 In the study of a woman with 2 bleeding &
athests he discovered that the delayed prothrombm time of the
blood could be returned to normal by the addition of traces of
prothromb free normal plasma contatming what he eventualh
called factor V. Ths accelerator of the comverston of prothrom
bin to thrombin 1s exther the same substance or 1f not possesses

INACTIVE FROTHROMEIN

sroTIkOMEI
PLATELET FACTOR 1
puaswa 4C_gropun’! r=--PLATELETS 2
SERUM AT GLOBULIN —PALATELETSE -~ 1
THROMBOPLASTINOGEN |
RIS | THROHSOPLASTIN -~ ==

N

FIORINOGEN: FIERIN
(KAYE/EV FACTOR 2)
(CALCIUA)

o B Rl ST T A et S B Y
an action sumilar to that of components of fresh plasma variously
called labile factor accelerator globulin or serum pro
thrombm conversion accelerator by others As a result the
present concept of blood coagulation may be represented by the
diagram shown 1 Figure 65

Agamst this background of mcreased hnowledge of the
physology of blood have come important advances in pathology
dragnosis and treatment of disorders of the red and white celis
and of hemorrhagic diseases due to platelet or plasma abnor
malities These will now be considered n this order

Rep CeLr DIsorpERs

The decade opened with important discoveries The previous
year Levine and Stetson had called attention to the role of the
fetus 1n causing 1soimmumzation of the mother 1 pregnancy
Wiener and Peters then presented examples of hemolytic trans
fusion reactions resulting from sensitization to previous tran>
with red cells contammng the Rh factor In conjunction

e

1ans
fus ding of the

these discoveries led to under
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actions ble for erythrobl: fetah tibody forma
tion 1 the Rh negative mother bearing an Rh positive child with
passage of antibodies nto the fetal arculation via the placenta
Today we know that no female who requires a transfusion 1s
Rh negative and has not yet passed the menopause should be
given Rh posittve blood 1 any form unless her hfe 1s m imme
diate jeopardy

The working out of the complex genetic background of the
allelomorphic genes of the Rh Hr system derives from the bril
liant contributions of Fisher aud Race Discovery by Race and
by Wiener of the so called 1incomplete or blocking ant:
bodies explaimed the frequent failure of maternal serum to agglu
tnate the red cells of the erythroblastottc tnfant in the conven
tional saline dilution system This obstacle was surmounted by
working with suspensions of Rh positive cells 1n undiluted serum
{Dramond) or mn bovine or human alburmn solution Coombs
Mourant and Race devised a nonspeafic but sensitive method of
testing for the presence of antibodies adsorbed on the surface of
washed red cells suspended in saline For this purpose they de
veloped an antiserum m rabbits aganst human serum or human
serum globulin This technic was useful not only 1n the study of
erythroblastosis but even mare so m the recognition of adsorbed
proteins on the surface of the red cells of patients with so called
acquired hemolytic jaundice Unfortunately no method of pre
vention has been ! but develop of the exch or
exsangumnatton transfusion of Rh negative blood has been of
therapeutic benefit to the severely affected infant Diamond re
cently reported the surprising observation that for this purpose
the blood of female donors 1s especially usefut

Acute blood loss from wounds was a major problem of the
war The anticoagulant acid aitrate dextrose solution greatly
improved the viabihity of the red cells when subsequently trans
fused Group O blood not always a safe preparation for emer
gency transfusions because of a high agglutinating titer of the
plasma against heterologous recipients cells was rendered safe
by the addition of Witebshy s A and B substances denved from
gastric tissue VWhere as in obstetric hospitals the risk of re
actions or of immunization agamst the Rh factor 1s to be avorded
at all costs universally safe blood s m addition required to be
Rh negative Such tmprovements m techmc together with the
use of packed red cells (Molhson Alt) 1n severe anemas 1
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which the added plasma 1s 2 useless diluent highlight progress 1o
the last few years Today the hazard of transmission of serum
hepatitts especially by pooled plasma can be avorded by ultr2
violet 1rradation or treatment with mtrogen mustard a ‘method
that can be applied even to whole blood
Much knowledge has been gamed concermng the mecha
misms of mcreased red cell destruction The occastonal acute
hemolytic anemua due to exposure to chemicals such as arsine
naphthalene quinine acetanilid and sulfantlamide was shown b
Emerson and Ham to result from mnjury to the red cells by o1t
dant dernvatrves of such drugs The owidants tested were active
even 1 vitro 1n wmcreasing the mechanical fragihty of red cell>
In severe burns the direct action of heat on the red cells caused
stmilar increases in mechanical fragility
Demonstratson of the short survival time of the red cells of
congerutal hemolytic jaundice n normal subjects by Dacie an
Mollison and of sichle cell disease by Smger Moore and ther
respective assoctates clearly mdicated a defectrve red cell per
haps because of 1ts d ble increased t 1 fragibty
Owren has demonstrated that the so called fumibal of
anemic  crises in congenttal hemolytic jaundice are n reahtt
due to temporary 1nhbition of bone marrow actiity rather than
to mcreased red cell destruction In congemtal hemolytic jaun
dice the mncreased mechanical fragility of the red cells results
largely from changes 1n the cells occurring during sequestratio?
1n the spleen In sichle cell disease 1t 1s a direct phystcal result
of the sickling process Stchling when the abnormal red cell 15
deprived of oxygen or exposed to reducing agents 15 ascribed
by Pauling to an abnormal type of hemoglobin Harnis has Just
demonstrated that even soluttons of this hemoglobmn exhbit
ortentation and alimement of the molecules when deoxy genated
In both thalasserma (Cooley s 1nemia) n which the causes
of the abnormal red cell formation and destruction remaimn ob
scure and sickle cell disease a major and 2 mumor form of
the disorder have been recognized Genetic studies by Neel mdt
cate that the seventy of the pathologic mamifestation 1n red cells
of both diseases depends on whether the affected indivadual 1s
hetero or homozygous for the special hereditary trait In
smal nocturnal hemoglobinuria Ham has demonstrated
Ity of the red cell that causes its Ivsis 1n native or
plasma when shghtly acidified The-phsiologic

paroxy:
an abnormal
foreign human
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increase 1 acidity of the blood especrally in stagnant areas
during sleep 1s presumably the cause of the nocturnally aug
mented hemolysis

Abnormal plasma 1s now recogmzed as responstble for sev
eral types of acquired hemolytic anemia The avidity of such
plasma components for the red cells largely thwarted attempts
at their demonstration n plasma until the positive reaction to
the Coombs test shown to be characteristic of such patients by
Boorman Evans and others led to more cntical studies of plasma
and tissues Dacte has recently described the presence in rare
instances of a hemolysin active against all tvpes of red cells when
the serum 15 shightly acidified

It 1s well known that 1n many cases of acquired hemolytic
anemia sportaneous agglubimation of the red celts 15 observed
This 1s frequently due to a cold agglutmin In many instances
however as shown by Gardner there 1s ar agglutimn demon
strable at body temperature with augmentation when the serum
1s acidified Extending the concepts of Ham and Castle to the
study of hemol, m t reactions occur
ring without demonstrable hemolysins but with incompatible
agglutimins  Shen has shown 1 expenimental ammals that ag
glutination alone results mn sequestration of the red cells m the
liver and other organs with subsequent 1 chemua and release of
Iytic substances from the tissues In patients with acquired
hemolytic jaundice exhibiting a positive reaction to the Coombs
test and autoagglutination of the red cells both phenomena are
more marked 1nt the blood 1n the splemc pulp than m blood 1n
the periphery Wagley and others demonstrated further that
the splenic pulp 1n such patients has the property of conferring
a positive Coombs reaction on normal red cells Splenectomy n
acquired hemolytic jaundice although mot as 1n congemtal
hemolytic jaundice an almost certamn cure may be benefictal
This has been well demonstrated by Dameshek Splenectomy
probably 1s effective because 1t removes an important source of
abuormal agglutimn with avidity for the red cell and also elmm
nates an organ capable of selective retention of agglutinated red
cells with subsequent lysis Gardner has found that adreno
corticotrophic hormone (ACTH) may temporarily halt a hemo
Iytic crisis and so make splenectomy feasible

Duning the decade a brilhant chapter of new knowledge con
cerning nutntional macrocytic anemmas was written with the aid
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which the added plasma 15 2 useless diluent fughlight progress m
the Iist few years Today the hazard of transsussion of serum
hepatitig especially by pooled plasma can be ayoded by witra
violet srradiation ar treatment with mitrogen mustasd a method
that cu be apphed exen to whole blood
Much know ledge has been gamed concermng the mechs
msms of mereased red cell destruction The occasional acute
hemolytic anemma due to exposure to chemicals such as arsine
naphthalene quinine nilid and sutfanilamide was showa by
Emerson and Ham to result from mjury to the red cefls by ou
dant dernatives of such drugs The owdants tested were actne
even mn vitro i mncreasiag the mechamcal fragiity of red cells
In severe burns the direct actton of heat on the red cells cawsed
smmilar increases in mechaneat fragility
Demonstration of the short sunvial tune of the red cells of
congemtal hemolytie jaundice 1 normal subjects by Dace and
Molltson and of sickle cell disease by Singer Moore and ther
fespective associates clearly indicated 3 defectsve red cell per
haps because of 1ts demonstrable ncreased mechameal fragabity
Owren has demonstrated that the so called  famulial or
ANCMIC  crises i congemta] hemalytic jaundice are w reahts

scure and sichle celf disease gz major and a minor form of
the disorder has e been recognized Genene studies by Neel mndr
cate that the seventy of the pathologic manifestation m red cells
of both diseases depends on whether the affected indidual 15
hetero  or homozygous for the speeni hereditary trant 113
paroxysmal nocturnal | lolinuna Ham has at

an abnormality of the red cell that causes ts Iysis 10 natne or
forergn human plasma when shghtly acidified The phystoloete
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audity for vitamin B,z may not also help to condition the de
elop of p anermsia The therap actity of w1
tamim By 55 phenomenal in that 0001 mg 15 apparently roughly
equnalentto 1 UST unst of Iner extract when myected How
ever sstamnt B; does no more {and also probably no less) as
a therapeutic agent than does hiver estract Its chief promise 15
1ts anticspated cheapness as a by product of antibiotic manufac
ture and 1ts freedom from spectes sensitinity an effect sometimes
observed with iver extracts

The studies of Bomford and Rhoads of so catled refractory
macrocvtic anemas—disorders that came 1to promunence with
the successful treatment of pernicious anenma and sts relats es—
constitute a classic descrption The patsents display varmbihty
of bone marrow morphology from aplasiz to hyperplasia and
matunty of the numerous celis In half the patients signsficant
histones of exposure to cyclic compounds were obtaied The
tustologie findhings present a suggestive analogy to those of
Hunter and Mallory in panents with chrome exposure to benzot
In a few patients frank levhema developed To the hst of
chenmcals occasionally toxe to alf elements of the bone marrow
the decade 2dded new substances sitch as atabrine” and trideone ®
Few advances m knowledge concermng other types of anenna
beyond mereased mformation about the appearance of the bone
smarron as a result of the myore frequent use of needle ar trephime
bicpsy  have been made For needle biopsv the iltac crest or
vertebral spinous process is to be preferred to the sternum 10
the mam for psychologic reasons Lt recently studies of the
effects of rradation though actnvely pursued by mam workers
appear to have turned up httle that 15 novel However Jacob
<on fas just made the wnportant ebservation that shuelding of
the spleen dumng wradiation of anumals 1 some way promotes
subserjuent bone marrow recovery even though the spleen 15
svan removed

Shaefer has produced pobycythemia i dogs by resection of
the carotud and aortic depressor nerves The resuling  neuro
geme  hypertension p y causes @ g d pentpheral
sasospasim and hence stagnant anoxia of the bone marrow  Re
rewed emphasis on the relation between myelogenous leukenna
and polyeytherna vera has been lad by several reports af pa
tients whose disease prog: to franh leuh
somefinies acute m type Because radiation 1s a slow acting leu
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espeaally of nucrobiologic research In 1945 folic aad 2
growth factor essential for certarn lactobacilh was made aall
able m synthetic form by Angrer and ls associates for clhimeat
trial Later 1ts formula was disclosed as pteroylglutamic aud
This yellow compound unexpectedly was found by Spres and
later by others to be at least imtially highly effective in all va
riettes of nutrttional macrocytic anema sncluding permious
anemua and sprue It was first thought to be the antiperniciots
anerma principle of ver but thus belief was soon discarded be
cause of 1ts virtual absence 1n purified liver extracts With the
ard of microbiology and of chromatographic separatton of sub
stances with a red color noted to be assoctated with chnreal 2
tivity crystalline vitamin B; was isolated from Iner i 194
almost simuttaneously by the American Folkers and lus asso-
wates and the British workers headed by Smith To Randolph
West who with Dakm was a pioneer and later 2 persistent
seeker of this goal went the honor of first demon trating it
chnical efficicy 1n permcious anemuia  Subsequent worh ndi
cates that although folic acid fauls sn many mstances fo prevent
or to arrest the development of spinal cord lestons mn pernicious
anemma vitamm B, seems to be fully as satisfactory m this
respect as s purified lver extract However mn cestam cases
of nutrtional macrocytic anema usually assoctated with prey
nancy and with grossly defective diets vitamun By like purt
fied Iner extract 1s devod of actuity In such pattents orally
admimstered crude ner extract or folic acid 15 gratfymgly ef
fective Very recent chinical observations by Luhby and expert
mental work by May appear to indicate that the megaloblasht
anemua of nfancy 1s the result of a combmned partial deficiency of
fohe acid and ascorbic aad

From the work of Berh Hall Bethell and others 1t appears
hat vitamn By 18 probably both the so called extrmsic factor
and the antipermicious anemia prmaple of lner The role of the
sntrinsic factor of gastric jumce thus appears to be spectfically
to promote the absorption of vitanun By, from the almentary
tract Tn the broad tapeworm anemia of Fimland according t0
Donsdorff the worm when situated 1 the upper part of the
alimentary tract 15 apparently able to mnhibit the action of the
small residual amount of the intrnsic factor charactenstie of
these patients Watson s recent studies with aureomycmn raise
the questton of whether mtestinal bacterra with demonstrable
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duced with extracts of normal osgans or with nuclec acrd Thus
1t appears to l 1 mteuse euk d reaction
occurring 1n man from necrosis of tumors or other bissues The
dragnosis of the type cell in blood samples bone marrow or
lymph node biopstes continues to offer some mdication of a bet
ter prog; when welf d cells 11 patents m the
older age groups are observed On the other hand the fud evo

Iutionary trends fast or slow to more mahgnant forms in the
transitsonal hustalogy of folhonlar Iymphoma to Hodgkin s dis
ease reticulum cell sarcoma or fymphosarcoma and lymphatic
Jeuhenma have been emphasized by Custer and Bernhard

The etiology of leukemua 15 @ mystery 1ts pafliation = dady

tash 1ts cure a fenvent hope of many phystcrans It has become
clear that the therapeutse effects of radoactive phosphorus {¥7 )
resemble closely those of % rays useful prolongation of hfe
espectally m chromic myelogenous leshemia  Little of vajue m
acute forms and lymphomas It 15 thus not 2 signuificant additron
1o our therapentic armamentanium albert on occasion s less fre

quent dosage schedule 1s a convemence

The renaissance of 1nterest m chemotherapy stems from the

development of the so called mitragen mustard war gases Of
these methyl bis (8 chloroethyl) amine hydrochlersde (EHINg)
is the most effectrve but must be given mtravenously A recent
modification {melarmne) 1s gsven by mouth and 15 saxd mot to
cause the nausea and vonutng usually associated with the use
of HN From the experience of Rhoads Dameshek Jacebson

‘Wintrobe and others 1t appears that these compounds are par

ticulatly useful 1n Hodgdan s disease especintly when x ray can
no longer be tolerated or when there 15 diffuse visceral mvohe

ment or signs of ntoxication  The remsssions duced appear
quickly but are usually shorter than those caused by ¥ ray

Urethane therapy mtroduced 1n 1946 Ly Paterson was found
to be particulasly effective sn chrome myelogenous leukemm

Rundies and Moloney believe 1t also to be useful for multiple
myeloma charactenized by a farrly mature type of plasma cell

‘The early hopes aroused by stitbamudine 10 this disease have not
brern fuiblled In acute leuhemn of chuldren Farber and s asso

caates as well as others have observed partial or complete rerms

510n8 ¥ oecasional cases of several weeks or even months dura

tion {rom the use of analogues of preroylghtarmue {folic) aad

Severt worhers have seporied short semissions m acute lew
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kemogenic agent 1t 15 highly unlihely that spray x ray or B
adnumstration shortly preceding this development was a cust
tive factor More probable 1s the supposttion that the pohey
thermia was secondary to a latent and primary chronic myeloge
nous leukema as may sometimes be the case mn multiple mv
eloma
Wharre CeLL DISEASES

Infections lymphocytosis first described by Srith m 1941
has subsequently been reported by others as well m small et
demics among children and young adults The pronounced
leuhocytosis mostly of fully mature lymphocytes with e
cytoplasm and a negative heterophil test cluefly distinguish 1t
from mnfectious mononucleosis In the latter disease spontaneoss
rupture of the spleen has been reported several tumes The well
e 1 clinrcal app of jaundice m some patients Was
found by Peterson to be the expresston of distusbed lver fun¢
tron occurring without visible jaundice m 20 of 40 patients A

rapid shde aggl: test with sheep cells ha>

been devised by Moloney Hargraves has described the artsficral
production of the characteristic L E cell onginally observed 12
bone marrow smears of patients with Jupus erythematosus by
mubation of plasma of these patients with bone marrow cells
from ndividuals with unrelated conditions

In the prior decade the devastating effect of sepsis secondarn
to agranulocytosis atself due to drug sensitivity was clearly rec
ogmzed Consequently when all methods of stmulating leuhocyTe
production were found to be unrehable the discovery of the
sulfonamides provided a direct attack on the mfection This
procedure mtroduced by Dameshek, was tlmost at once 1m
proved upon by the use of penscillin which lached the leuhotoxtc
properties observed with the sulfonamides i other patents
Such a regime permitted spontaneous recoyery to occur under
1ts protection Several cases of cyche leuhopema of uncertain
onigin have been reported as well as the neutropenia ascribed bv
Wiseman and Doan to splemic hy perfunction

Furths expert review of expenimental leuherma 1mn 1946
provided a valuable documentation although many physicisn
are sheptical of the analogy to the human diseases The my etord
metaplasia of the bone marrow described by Henle and b}f’
Asller as produced 1 experymental ammals gren jmpections O
extracts of the urine of patients with leukemia can al o be 1n
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duced with extracts of normal organs or with nuclexc acid Thus
1t appears to resemble the occasional intense leukemoid reaction
occusnng m man from necrosis of tumors or other tissites The
diagnosis of the type cell m blood samples bone marrow or
{ymph node hiopsies continues to offer some ndication of a bet
ter prognosis when well differentiated cells 1 patients m the
older age groups are observed On the other hand the flud evo
lutionary trends fast or slow to more malignant forms m the
transitional histology of folhcutar lymphoma to Hodghins dis
ease reticulum cell sarcoma or lymphosarcoma and lymphatic
leukerma have been emphasized by Custer and Bernhard

The etiology of leukemia 15 a mystery 1its palltation a daily
task 1ts cure a fervent hope of many physicrans It has become
clear that the therapeutic effects of radioactive phosphorus (P* )
resemble closely those of « rays useful prolongation of life
especially 1 chromic myelogenous leukemta httle of value m
acute forms and lymphomas It 1s thus not a sigmficant addition
to our therapeutic armamentarium  albeit on occasion 1ts less fre
quent dosage schedule 1s a convenzence

The renassance of interest in chemotherapy stems from the
development of the so called mtrogen mustard war gases Of
these methyl bis (8 chloroethyl) amune hydrochloride (HNz)
1s the most effective but must be given mntravenously A recent
modification (melamine) 1s given by mouth and 1s said not to
cause the nausea and vomiting usually assocrated with the use
of HN. From the experience of Rhoads Dameshek Jacobson
Wntrobe and others 1t appears that these compounds are par
ticularly useful in Hodghin s disease especially when ~ ray can
no longer be tolerated or when there 1» diffuse visceral mvolve
ment or signs of ntoxication The remssions induced appear
quickly but are usually shorter than those caused by x ray
Urethane therapy introduced in 1946 by Paterson was found
to be particularly effective mn chrome myelogenous leukerma
Rundles and Moloney believe 1t also to be useful for multiple
myeloma characterized by a fairly mature type of plasma cell
The early hopes aroused by stitbarmdine 11 this disease have not
been fulfilled In acute leukemia of children Farber and his asso
ciates as well as others have observed partial or complete remus
sions 11t occastonal cases of several weeks or even months dura
tion from the use of analogues of pteroylglutamic (folic) acd
Several workers have reported short retmissions 1n acute leu
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kemogeme agent 1t 1s lughly unhikely that spray x ray or F*
admimstration shortly preceding this development was a caus
tive factor Mose probable 1s the supposition that the polycy
themia was secondary to a latent and primary chrome myeloge
nous leukemta as may sometimes be the case i multiple mv
eloma
Waite CELL DISEASES

Infectious lymphocytoss first described by Smuth 1 1941
has subsequently been reported by others as well m small ept
demics among children and young adults The pmnounccd
leukocytosis mostly of fully mature lymphocytes with lttle
cytoplasm and 2 negative heterophil test chiefly distmgush 1t
from infectious mononucleosis In the latter disease spontanecus
rupture of the spleen has been reported seyeral times The ® ell
< d chnical app of dice 1n some patients was
found by Peterson to be the expression of disturbed hver funt
tion occurring without visible jaundice 1n 20 of 40 patients A
convement rapid shde agglutination test with sheep cells has
been devised by Moloney Hargraves has described the artsfictal
production of the charactenstic L L cell onginally observed 1
bone marrow smears of patients with lupus erythematosus by
cubation of plasma of these patients with bone marrow cells
from individuals with unrelated conditions

In the prior decade the devastating effect of sepsts secondarv
to agranulocytosts 1tself due to drug sensitivity was clearly rec
ogmzed Consequently when all methods of leuhocyte
production were found to be unreliable the discovery of the
sulfonamides provided a direct attack on the mfection This
procedure mntroduced by Dameshek was almost at once 1
proved upon by the use of pemcillin which lacked the leukotoic
properties observed with the sulfonanudes m other pattents
Such a regume permitted spoutaneous recovers to oceur under
its protection Several cases of cychie leukopema of uncertaint
onigin have been reported as well as the neutropenta ascribed by
Wiseman and Doan to splemc hyperfunction

Furths expert review of expertmental levhemra mn 1946
provided a valuable documentation although many physicians
are sheptical of the analogy to the human diseases The my elor
metaplasia of the bone marron deseribed by Hemle and by
Maller as produced 1n expenmental antmals given 1njections of
of the urine of patients with Jeukerma can also be 1

extracts
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Measurable vartations 1 platelet adhesiveness have been pro
posed by Wiener and by VMoolten to explain lack of correlation
between climcal bleeding and platelet levels in various types of
thrombocytopenia Cryoglobulin as a cause of purpura of distal
portions of the extremittes has been ascribed by Lerner and
Watson to local cooling with mcrease 1 blood viscosity or pro
tem precipitation 1n the capillaries The use of antihepanin com
pounds (p and tolwdme blue) {ling bleeding
as mtroduced by Allen 1s difficult to evaluate In a chimcal study
of the effects of splenectomy Robson clearly differentiated the
prompt and nonspecific effects of the operation 1 shortemng
bleeding tume and 1n sncreasing capillary resistance from the
later mise of platelets which 1s possibly more specifically related
to removal of the organ

According to Quick and Stefanmi prothrombm A 1s re
moved from plasma by precipitation with tricalcium phosphate
and 15 decreased by vitanun K deficiency (bihary obstruction or
steatorrhea) liver disease and dicumarol® admimstration Pro
thrombin B 1s lacking in rare instances as a hereditary anomaly
Labile factor disappears from plasma on standing has the
various synonyms alreadv referred to and 1s an evgn more rare
congenital defect causing as do other types of prothrombin de
fictency intermittent hemorrhagic phenomena Dawidson and
his associates recommend vitamin k. oxide as more efficient
than simpler naphthoquinones in shortemng the prothrombin
time after dicumarol® overdosage

In hereditary hemophilia the earlier studies of Patel Taylor
and therr associates demonstrated a euglobulin 1 normal plasma
capable of correcting the coagulation defect for several hours Its
practical use 1 the form of fresh blood or plasma transfusions
or of plasma fraction 1 of Cohn has been found by Frommeyer
Epstemn and Taylor to result in some patients 1n the evolution
of a refractory state characterized by presence of an anticoagu
Tant antibody 1n the patient s plasma Ouich believes that the
defect 1 hemophilia 1s one of plasma thromboplastinogen This
Leing so even the nosmal platelet disintegration at the site of
myury under the influence of thrombin does not result 1n nor
mal blood coagulation

In patients other than t 1 b
of a different character have occasionally been reported Hepa
0 1s saud to have appeared in the blood of certamn patients fol
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hemta from adrenocorticotrophic hormone therapy after which
the patrent usually becomes refractory to this material

Because these various compounds exert profound effects on
normal hemoposests and other body cell systems doubtless by
mnhibition of enzyme systems characteristic of many types of
normal cells 1t 1s not surprising that their effects are relatnvely
nonspecific 1n the treatment of disease and are accomp:\med Iy
njury of normal tissues There can be no doubt however that
there are specific biochemical differences between the neoplastic
and the normal cell Therr discovery will lead to far better con
trol perhaps even cure of these conditrons

Henorritacic Diseases

The question of whether the hemorrhages m thrombocyto-
pemc purpura are due to abnormal capillanes as observed by
MacFarlane or to defective mechamcal plugging by platelets 2>
noted by Zucker 1s not answered with finality Perhaps the nor
mal platelet 15 1n effect a potentral partner 1n a durable captllary
wall as 1s the mortar m a wall of brichs Quick and his assoctates
have clearly demonstrated that thrombocytopema Jeads to delay
1 the formation of a firm clot by failling to activate plasma
thromboplastinogen The resulting lack of quantitative formd
tion of prothrombin and therefrom of thrombm fails to provide
the coarse fibrin strands essential to firm clot retraction and ves
sel sealing VWith thrombocytopenia the trivial amount of sur
face coagulation taken as the end pomnt 1n the usual clotting time
deternnnation may be almost within normal time hmtts How
ever 1t may be accompanted by litle evidence of a sigmficant
continuing production of thrombin For this among other red
sons Quick s prothrombin consumption (1e conversion 1o
thrombin) test 1s 2 useful measure of the completeness of
congulatron

In 1 study of the thrombocytopenic purpura not mfrequently
occurring with sedormud®  (ally! 1sopropyl acetyl carhnude)
therapy Achroyd demonstrated local purpura with patch test
and agglutination of the platelets by thus and related open chamn
ureide compounds mn plasma samples from sensitized individuats
Since the first reports by Moschowntz and by Baehr and his
Jssoctates several cases of an acute febnle usually fatal pur
2 associated with diffuse platelet thromboses of arterwoles and

ur:
b flaries have been described The etiology remains obscure

capr
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The articles sefected for this section cover some general aspects of
normal and pathologic physiology of the blood and blood fornung organs
The first five articles are_concerned with basic processes m hemoglobin
and red cell formatson.—]

Role of Oxygen 1n Regulation of Erythrepotests Depres
ston of Rate of Delivery of New Red Cells to Blood by High
Concentrations of Inspired Oxygen. Oxygen tenston of the
environment 15 regarded as one of the principal regulators
of rate of erythroporests This concept 15 based largely on the
fact that stimulation of red cell formation regularly occurs at
high altitudes or under conditions of decreased oxygen ten
sion Evidence that the converse 1s true that high tensions
of oxygen can decrease erythrocyte formation 1s more frag
mentary A few experiments have demonstrated that ammals
become anemic within a few weeks when placed m atmos
pheres contarming 60 per cent or more of oxjgen at normal
barometric pressure but defimte evidence that such occurs in
man has been obtained only in patients with sickle cell
anemia John C Tinsley Jr Carl V Moore Reubena Du
bach Virginmia Minnich and Moises Grinstein® (Washington
Unny ) pted to d that the ph was a
general one and not Iimited to sickle cell anemia

Oxygen was admmstered continuously for 8-14 days
through a meter face mask to two patieats with sickle cell
anemia one with congenital hemolytic anemia four with un
treated permicious anemna and two men with late syphilis 1n
whom red cell equilibrium was normal

With oxygen concentrations of 50 per cent or more m the
mspired air the following evidences of erythroid depression
were regularly observed In chronic hemolytic anemma dur
g the oxygen period there were dramatic decrease 1n num
ber of reticulocytes fall 1n red cell count of approximately
1000000 cells and a slower rate of radioactive iron utilization
for hemoglobin synthesis After oxygen was discontinued
decided reticulocytosis developed red cell count returned
rapudly to control level and utilization of radioactive 1ron was
accelerated In patients with permctous anemia mjection of

Q) 3 QT tgtom 2815441564 N mbe 1949
377
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lowing 1rradiation or the admumstration of HN, In contrast t0
other hemorrhagic disorders the charactenstic tendency to
bleeding 1n the jomts of hemophihacs and the lach of correla
tion between coagulation time and bleeding mamfestations have
perhaps at last received an explanation Thus the work of
Tocantins and of Soulier appears to mdicate 2 relatrve deficiency
of tissue thromboplastin in hemophiha Soulier found no such
difference as exists normally between the prothrombmn time of
venous and of capillary blood presumably because m the hemo
philiac the capillary blood 1s not significantly contammnated with
tissue thromboplastin as a result of the needle puncture

In rare congenital nstances such as that reported by Cor
bett the blood fails entirely to clot because fibrinogen 15 almost
completely or even entirely absent from the blood Adequit®
coagulation can temporanily be achieved with transfusions or
better intravenous admunistration of fraction I of Cohn cot
tamng fibrinogen Following surgical or hemorrhagsc shock or
particularly premature separation of the placenta (Wnener)
severe bleeding may occur and samples of the pattent s blood are
found to coagulate briefly and then again to hquety This 15
due to the presence of fibrnolysm recently studied by Mac
Farlane and by Tagnon among others The phenomenon of
fibrinolysts 1s presumably the result of activation of an enzyme
precursor by products of tissue autolysis

—WiLLiaM B CASTLE
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oxygen o curred without any alteration in pH ot artenal
plasma and 1n the absence of toxic manifestations The mecha
ars by which oxvgen tension of environment affects erythro
poresis 1s not known The most commonly held theory 1s that
one of the factors which controls red cell production 1s oxygen
tension 1n marrow 1tself Stnce chromc hypoxia is associated
with secondary polycythemra it 15 assumed that the resnitant
low oxygen tension m marrow stimulates erythrocytogenesis
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Conversely if erythroid tissue 15 exposed to an mcreased oxy
gen tension rate of red cell formation would be expected to de
crease The authors results are compatible with this 1dea
emin m Spleen H It has been
demunstraled that the alpha carbon atom of glycme 1s mcor
porated 1n the hemin and globin moeties of the hemoglobin
molecule when glycmne labeled with C!* 1n the methylene car
bon atom 1s fed to rats Hemun synthesis m vitro has also
been demonstrated m several instances Smnce there exists
of e y 1c activity
in the spleen hurt 1 Altman and hurt Salomon (Univ of
Ro hester) thought it of interest to test with biochemical
methods the posslblllly of hemm synthests from labeled gly
cine i spleen homogenates
MeTnop—A spleen homogenate from three rabbit spleens was
) S 3178 Fb 3 19%0
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therapeutic doses of Iiver extract or of vitarmun Byp while hugh
concentrations of oxygen were bemg given caused a sub
maxamal reticulocvie response (Fig 66) During the post
oxygen penad a second reticulocyte cnsts farger thao the
first occurred 1 each mstance In subjects with normal blood
formation radioactsse ron mjected mtravenously during
oxvgen wWhmunstration was defssered to peripheral bload as
newly forimed hemoglobm at 2 rate distimctly less than nor
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mal {Tig 67) There was also a small but deSuste decrease
m repeudocytes which corrected stself after ovyges was re
maved Several weeks after these observations utshzaten of
radioactine 1100 was agam studied so that each subject cauld
serve as hts own contrel Curves obtained wmn the second study
fell within the normal range There remamed no doubt
therefore that utibzation of wen was depressed durmg oxy
gen admustration

These data mdicate that oxyger breathed 11 concentrations
of 50 per cent or more depresses rate of erythropatess 1 nor
mal human subjects sn patients with chronic hemolytic ane

suas and m pabents wath pernicions anenma This effect of
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in the red cell stroma capable of removing iwon from the
serum and {2) the synthesss of heme

Sumtar b studies were d on bone marrow
aspirations  Uptahe of radsosron by normoblasts was much
greater than that in reticslocytes Agamn radisactive heme
could be demonstrated afier ncubation of radrorron with mar
row cells

Radiowron can be used as an mdicator of altered hemo
poresss (Fig 68) Suspessions of marrow from patients with
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P anema fepeatediy showed an accelera
tion of the rate of tron uptake after addition of hiver or fohc
acd compared with control studies This did not oceur
conditions other than those characterized by speafie defieten
cies of the substances used These observatsons mndseate that
Tiver and folic acid act directly on smmature erythracytes of
martow cells 1 untreated pertizious anema

{However retently Horngan and Vilter have found that vitamn B o,
ut sot fohie acd 13 active when imected focally n waturing the megalo-
biasts of the bone marrow of the 1lac crest n pern qous anemia —EA.)
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prepared glycine labeled with C14 in the methylene carbon aton was
added and the homogenates were then mcubated for appropriate
pertods Adter addition of crystalline henmun as carrier aither hemun
or protoporphyrn I dimethy! ester was isolated and deternnuation
of C1* actavaty s carried out with an 1onization chamber apparatus

Results mdicated that hernmn synthesis can be carned ot
by rabbit spleen homogenates utilizing the meth)lene carbon
atom of glycme as a precursor

Iron Metabohsm Heme Synthesss 1n Vitro by Immatute
Erythrocytes Studies with radioron have indicated that there
15 no exchange of tran between the mature erythrocyte and
surrounding plasma R J Walsh £ D Thomas § h Chos
R G Fluhartv and C A" Finch? present data however which
mdicate that retsculocy tes assumilate 1ron and synthesize heme
1 vitro and that this uptake of radwomron majy be used as an
mdicator of the rate of hemoglobm synthesss Tn vitro studies
using Fe and Fe  were performed tn rockmg boats at 37 C
1 2 gas mixture of 93 per cent oxygen and 5 per cent carbon
dioxide

Whereas blood contammg less than 1 per cent retwculocytes
took up no measurable quantity of radiomon uptake wis
demonstrated repeatedly m bfood with a hgh reticulocyte
count It was shown that radsoactivsty was localized wm the
wnmature cells by correlating retsculocyte count and radio-
activity i vanous fractions of thus blood Bloed was studied
from mdniduals with various types of wnema sncluding 1ron
deficrency acquired hemolytic sickle cell and permicious ane
mia Uptake of iron in all mstances was attributable to pres
ence of retieulooytes It further appeared that at least m per
nictous atsemta rate of uptake was also related to the type of
reticulocy te present The early reticulocytes after hiver therapy
contaned more reticular matersal and piched up more radio
activity

To determine whether the uptake of wron wdicated hento
globin formation red cells were fractionated after mncubation
with radioironn The greatest activits 1 the reticulocste pot
tion was found m stroma of hemolyzed cells However sigmfi
cant amounts of radioiren were also demonstrated m recrys
tallized heme from these cells These observations indmcate
that the physiologic process of assumslation of swon by the de
veloping zed cell 15 (1) the attachment of 1ron to acceptors

@) Sce es 110 396398 Oct 14 1948
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Among erght patients with viral bactenal and protozoal m
fections utilization curves were extremely depressed m those
severely 11l One patient with sickle cell anenua one with
congenital hemolytic anemia and three with acquired hemo

NCRMAL

IRON DEFICIENCY
Eﬁ :
-
HEMOCHROMATOQSIS
BONE MARROW DYSFUNCTION
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HEMOLYTIC ANEMIA
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Fg69 (Crt y fF nCA ¢/ Blod490596 Ag ¢t 1949)

Iytic anemia showed a rapid initral utilization rate and max
imal values were obtained i three to five days However
total amount of sron 1n the circulation was low Of three pa
tients with pernicious anemia two were given radioiron before
Tiver therapy was effective and utihization was retarded In
the third howeves radiowron admnistered several days after
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Iron Metabolism Utilization of Intravemous Radioactive
Iron Iron 1s nigidly conserved by the body and no attention
need be directed to 1ts excretion i absence of blood loss This
conservation emphasizes the importance of the metabolic cycle
m the body 1n which 1ron 15 used agamn and agam for hemo
globin formation Clement A Finch John G Gibson II Ven
dell C Peacock and Rex G Fluharty* studied the dynamic
relation between storage and circulating 1ron 1 normal sub
jects and n patients with various hematologic disorders
When single tracer doses of radioactive 1ron (Fe and Fe*)
are given mtravenously to man radioiron rapidly enters the
hemoglobin cycle and tagged erythrocytes appear m the
crrculation withm 24 hours Thereafter radioactivity of o
culatmg red cells rises and reaches a plateau mn two to three
weeks Thts procedure appears to offer a method of measuning
participation of injected ron 1n the hemoglobin cycle The
term utilization curve subsequently used refers specifically to
utilization of 1njected radioiron for hemoglobin production
In most experiments Fe5® (half hfe four years) was used
Two to three weeks after mjection venous blood samples were
obtamed 1n the morning and hematologic studies done

Over 15 18 days erght normal controls showed utiliza
tion of between 68 and 83 per cent (average 74 per cent)
Three pattents with diseases not expected to alter tron metab
olism (diabetes myocardial mfarction and asthma) had utilt
zation curves stmilar to the composite curve of normal sub
Jects
Srx patients with acute or chromic blood loss represent
ing varying degrees of iron defictency as shown by the
degree of microcytosis and hypochromra showed rapid
utilization of imjected radioiron Utihzation curves of three
patients W 1th hemochromatosis confirmed by liver biopsy
were depressed 1n presence of fairly normal red cell produc
tion In one patient with refractory anemma and hyperplastic
bone mmarrow one with acute dissemnated lupus erythema
tosus and aplastic marrow and one with extensive lympho
sarcomatous mvolvement of bonme marrow only small
amounts of radioiron appeared m peripheral blood Curves of
th renal disease and some anema thought to

five patrents Wi
uremic state were depressed below normal

be due to the
) Blood 49059 6 A gut 1949
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that life span of erythrocytes may be limuted at least 1n part
by changes within the cell which render it more susceptible
to destruction by mechamcal wear and tear i the cirenlation
1t 1s emphasized however that trauma produced by rolling
glass beads may be quite unlike that to red cells m vivo
Decrease n circulating radioactive 1ron was observed in
each experiment soon after mechamwcal fragility of tagged
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cells began to exceed that of total cell population The lowest
pomnt on the curve representing circulating radiowon was
noted at 119 119 and 122 days respectively after njection
of 1ron mn three experiments Estimates of the hife span of
dog erythrocytes obtammed mn this way agree with those pro
vided by other methods

[From these careful observations and from those of Sten and his
assoctates demonstrating increased mechanical fragility of the red cells of
patients with certain types of hemolytic anemia (congemtal sickle cell

sease efc ) 1t 13 reasonable to assume that ths factor 15 an mpo tant
one i determ ning the hife of the red cell —Ed 1 »
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liver therapy was utilized rapidly and an early plateau
reached Utihization curves of two patients with carcinoma
were depressed and those of four patients with typical Addr
son s disease were withm normal range

In interpretation of utilization curves there are twe um
portant components size of iron stores and bone marrod
tunction Figure 69 depicts the storage and circulating red
cell iron 1 certam conditions as compared with typical radio
ron utiltzation curves In hemochromatosis and tron def
ciency the primary factor influencing utilization was s1zé of
tron stores In hemolytic anerma and bone marrow dysfunc
tion the chief factor was rate of blood production m bone
marron With 2 normal rate of blood production changes
in percentage utihzation reflect alteration m tron stores If
storage 1ron 1s not greatly altered percentage utilization 15 de
termined by {unction of erythroporetic tissue Rate of enyth
ropotests may be estimated by the slope of the utihzatton
curve and evidence of abnormal red cell destruction 15 found
m an early and abrupt plateau of the utihzation curve

Age as Affecting Osmottc and Mechanical Fragility of
Dog Erythrocytes Tagged with Radioactive Iron W B
Stewart ]| M Stewart M J Izzo and L E Young® (Unwv
of Rochester) admmistered radioactive wron to three normal
dogs two of which had previously been bled m order to 838
a group of ery throcytes of approximately known age Osmobic
fragiitty of newly formed tagged cells was sigmificantly
greater than that of the general cell population durmg the
first few days after mjection of the iron while the mechameal
fragility of the young cells was less than that of the general
red cell population T'igure 70 1illustrates the mechanical fra
gility of tagged dog erythrocytes and of total cell population
at varrous intervals after mjection of radioactive 1ron Cif
culating radioiron at each interval 1s expressed as percentag®
of dase wmyected As the cells aged and approached the end of
the life span their susceptibility to destruction by trauma
inflicted by rolling glass beads exceeded that of the general
cell population Osmotic behavior of the old cells nas not
distinctine

Tncreased mechanical fragility of senescent cells suggests

@) 7 E per Md ST 17159 Fbrury 1350
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an opttmal concentration of calaum 1s essential Thrombo
plastin 1s also needed Accelerator globulin 15 2 plasma protein
which acts as a cofactor of thromboplastin for rapid activa
tion of prothrombin a deficzency may result in a bleeding
tendency

Platelets also furnish matersal which participates m pro
thrombn activation but contrary to the view held for many
vears they probably do not furmsh much thromboplastin
acttvty The activity 1s more nearly hke that supplied by
Ac globulin 1€ 1n conjunction with thromboplastin

The exact function of Ac globulin n the clotting mecha
nism has not been definitely established However several
sound experiments mdicate that Ac globulin probably partict
pates 1 prothrombin actrvation 1n the following manner
First a small amount of prothrombin 1s activated by calcium
platelet accelerator and thromboplastin The small amount of
thrombmn formed activates plasma Ac globulin Then a rapid
mteraction of prothrombin thromboplastin calcium platelet
accelerator and active Ac globuln occurs Thrombin 1s thus
formed raprdly after a slow beginming Quantitative methods
have been developed for measuring Ac globulin activity m
plasma Such methods reveal that man possesses a lower
concentration of Ac globulin than other species The con
centration decreases i experimental liver damage tem
porarily m dicumarol® therapy and slowly 1n citrated human
plasma after 10 days of storage With large doses of amino
phyline Ac globulin concentration m the plasma may double

Under certain conditions calcium  thromboplastin - Ac
globulin platelet dernvatives and other factors are prevented
from contributing to prothrombin activation by any of several
inhibitors The best known mhibitor 1s heparm

The mechanism for clot removal 15 strikingly similar to
the clotting one A plasma substance profibrmolysin 1s ac
tivated to fibrinolysin and this enzyme can dissolve a fibrin
clot

Platelet Th m Human Hi Histologic
Study of Skin Wounds 1n Normal and Purpunc Individuals
The mnportance of blood platelets and platelet thrombosis
the hemostatic mechanism of rats was recently demonstrated
In view of the frequency of species varation in aratomy and
physwlogy euwderce for o7 apawmst 3 compatable 1ole of
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Budding of Thrombocytes from Megakaryocytes Prevt
ous studies reported that 043 75 per cent of megaharyocjtes
show thrombocyte buddimg Ronald H Girdwood? (Simpson
Memorial Inst Ann Arbor Mich) determmed the percent
age of megaharyocy tes showing buddmg by various technics
The accuracy of different technics was evaluated and the ac
tual percentage of such megahkaryocytes determmed as con
clusively as possible

When marrow aspirations were performed using a syringe
flushed with sodium citrate a false impresston was obtaned
because many thrombocytes were washed away from parent
cells When the dry technic was used results were equally
maccurate because thrombocjtes mn juxtaposition to megd
karvocy tes sometimes stuck ta them appearing to arse from
them \When aspirated marrow samples were used best mdt
cation of the extent of budding was obtamed with a dfy
techmie lmutmg exammnation of marrow to areas with definite
marrow structure It 1s concluded that less than 25 per cent
of megakaryocytes m normal marrow show true budding 2t
any one tyme
4 The following seven abstracts deal wrth rapidly developing concept> 18

the field of blood coagulation Other articles with more speufic relation
to hemorrhagic diseases will be found n appropriate sections —I

Blood Coagulation and Practical Sigmficance of Recent
Advances 1n Knowledge of Prothrombm and Ac Globulin are
discussed by Walter H Scegers® (Wayne Unrv) It 15 ad
vantageous to consider blood clotting as 1f two mechinisms
are provided one mvolving the interaction of proteins which
effects clot formation and one for clot removal

Prothrombin 1s constantly present m blood 1f an adequate
amount of vitamin K 1s available for its synthesis by the Iner
In clot formation prothrombin must first be activated to formt
thrombin Thrombin reacts with fibrinogen of the plasma to
form fibrin which 1s the clot Calcium tends to have a favor
able mfluence on this process but s not essentsal Aaterial
of platclet onigm also makes 1t much easier for thrombin t0
clot fibrinogen

In prothmmbm activation a number of substances par
uapate caleum thr pl: accelerator globulin plate
Tet derrvatives and other factors For physwologic activation

192195 O 949
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easy reading even in abstract form and the ongnal texts by masters
the field deserve perusal —]

State of Component A (Prothrombin) n Human Blood
Ewidence That It Is Partly Free and Partly 1 Inactive or
Precursor Form The old classic theory that prothrombm
1s converted by thromboplastn (thrombokinase) and jomzed
calcium to thrombin has become untenable because of recent
findings A new factor essential for thrombin formation has
been discovered It 1s called the labile factor and 1s a constitu
ent of both plasma and serum It loses activity when heated
and 15 dimimished 1n stored plasma because of oxidation

Durin, work which led to discovery of the labile factor
it was observed that when stored oxalated human plasma was
mixed with an equal volume of dog plasma i which pro
thrombin had been reduced by dicumarol® or adsorbed to
alummum hydroxide the resulting mixture had a prothrom
bin time shorter than that of fresh plasma Later 1t was found
that human citrated plasma often showed a reduction m pro
thrombin time after 24 hours of storage No explanation for
these findings could be offered until 1t was recognized that
two changes were concurrently taking place n stored plasma
a decrease i labile factor and an increase 1n some other fac
tor which augmented prothrombin activity Owing particu
larly to development of an assay method for compenent A
(component A of prothrombin probably corresponds to the
classic prothrombin) and to discovery of the effect of silicone
coated containers on prothrombin activity during storage data
have been obtained which not only offer an explanation for the
mncreased prothrombin activity of aged plasma but a new con
cept concerning the state of prothrombin 1n blood

From studies based on the prothrombin time of plasma
and from data obtained with the adsorption and elution of
component A Armand J Quick and Mario Stefamm! (Mar
quette Unmiv ) conclude that formation of thrombm requires
component A the labile factor thromboplastin and combmed
caleium The equation can be expressed as follows

A (component A) 4 IF (1;1711: racmr) + pr (thrombo-
plastin} + Ca (] n)
The reaction appears to follow the lzw of mass action There
15 no evidence that any of the factors are accelerators

€} J Lab &€l B4 341201115 Sgmmbh 1949
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platelets 1n spontaneous human hemostasis would have m
terest particularly since few observations on mans hemo
static mechantsm have been published Technical difficulties
m microscopic observation of human vessels during arrest of
hemorrhage have not been overcome though observations
on amimals have been reported

Howard D Zucher® (Mount Sinai Hosp New York City)
studied serial sectrons of biopsy specimens of human skm and
subcutaneous fat containing puncture wounds after measure
ment of local bleeding times Spectmens were obtamed from
three patients with normal hemostasts and four with 1dto
pathic thrombocytopenic purpura

Agglutmated platelets arrested hemorrhage 1n normal shin
by rapidly sealing the mouth of all cut vessels larger than
capillaries Such platelet thromb: resisted the effective Blood
pressure m a cut arteriole of 55 u diameter The puncture
tract was normally filled with red cell fibrin clot 1nto which
platelet thromb: protruded The red clot sealed the mouth of
the few opened capillaries which could be identified Other
capillartes may have been sealed by endothelial agglutination
Tibrin did not enter or form in mjured vessels

Platelet thrombosis was not seen in specimens from pa
tients with rdiopathic thrombocy topenic purpura When larger
arterioles and venules were cut bleeding was greatly pro
longed and fibrn failed to form in the wound because of the
speed of blood flow VWhen smaller vessels were cut bleeding
time was moderately prolonged but the vessels were eventtt
ally sealed by fibrin alone Bleeding time was normal 1f only
capillaries were cut because these were sealed by fibrin

The similarity of histologic appearance described here
to that reported after experimental vascular mjury m other

1 ts consid le stmlanty m mammakan

hemostatic mechanisms

Zucker emph that clinscal bleeding time tests vary
greatly in depth of puncture and m caliber and number of
vessels cut Considerable volume of hemorrhage during the
first minute 15 the best gude to an adequate test of the entire
hemostatic mechamism e et , et

mport
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Nature of Action of Labile Factor in Formation of Throm
bin was miestigated by Armand J Quich and Mario Stef
amnt (Marquette Unn ) It 1s accepted that in addition to
thromboplastin and calcium a third factor 1s required for
thrombint formation It 1s called the labile factor because 1t
loses activity on storage Prothrombin time 1s proportionately
delayed as this factor 15 dimimshed which suggests that
thrombin production 1s reduced However the theoretical
objection can be raised that if the factor acts as an accelerator
prothrombin activation would only be slowed The procedure
developed recently for 1solating and assayng free prothrombmn
by adsorption to tricaleium phosphate and elution with sod:um
citrate offers a direct approach for determiming whether or
not the labile factor acts stoichiometrically or as an accelera
tor The authors therefore devised the following experiment
To stored oxalated plasma a fixed excess of thromboplastm
an optimal quantity of calaium and varymg amounts of labile
factor were added Fibrin was removed and prothrombmn re
maming 1 the serum was estimated by the adsorption and
elution method Thereby the effect of the labile factor on
prothrombin consumption was quantitatively determimed since
the other agents in the reaction were kept constant

Results revealed that when excess thromboplastm and an
optimal amount of calcium were added to stored oxalated
plasma only a hitle prothrombin was consumed On adding
mcreasing quantities of labile factor in the form of diluted
deprothrombimized rabbit plasma prothrombin consumption
was progressnely increased This indicates that the role of
the labile factor m thrombin formation like that of thrombo
plastin and calelum s stoichiometric

Rale of Calcium 1 Coagulation of Blood Introduction of
two techmics using silicone (methylchlorosylone General
Electric Dr1 Film 9987) a film which keeps blood mcoagulable
without alteration of its properties or lysis of platelets and
Amberlite TR 100 (Resinous Products & Co Philadelphia)
a resin whach quantitatively removes calcrum from the blood
has offered new possibihities for study of the role of calcium
m blood clotting Wath a combmation of these techmes 1t 1s
possible to obtain 1n vitra blood which differs from that air
T Am T Phby 1160522875 M b 1950
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In fresh human plasma component A (prothrombm) i
present partly free and partly m an 1active or precursor state
which corresponds to the proserozyme of Bordet Actnation
requires a rouh surface but there 15 no evidence that cal
cum (as Bordet assumed) thromboplastin or thrombin 15
essential for conversion to the active state Thus in oxalated
human plasma (without 1omzed calcium) nearly all of com
ponent A 15 changed to the active form after 24 hours of
storage 1f kept m contact with a rough surface such as glass

In coagulation of plasma with a deficiency of available
thromboplastin due either to a lack of thromboplastmogen as
m hemophilia or to removal of platelets concentration of free
component A 1s greatly increased because httle of the org
ial active form 1s consumed and additional active component
A1s produced from the mnactive precursor

Two tvpes of congemtal hypoprothrombimenmia are koowt
m which a deficiency of component A occurs In one a true
deficiency of both free and total component A exists In the
other which 1s more common and 1s hereditary concentrd
tion of total component A 1s normal but the amount of free
or active component s below normal When these two types
of deficient plasma are mixed the prothrombin time of the
mixture becomes normal This suggests that a mechamsm
completely unknown regulates the ratio of active to total
component

[he present work confirms early conclusions of Bordet
that serozyme or prothrombin may ewist in an mactne oF
precursor state but unlke Bordets concept that all ewsts
as proserozyme present obseriations show that a large frac
tion of total component A 1s m an active form It appears
probable that in a number of recent studies 1ctrvatron of com
ponent A has been misinterpreted as an acceleration of con
version of prothrombin to thrombin Since the procedure of
the two stage method for determumng prothrombm ts such
that all of component A 15 converted to the active form this
method determmes total prothrombin (component A) but
Joes not distinguish between the free and the nactive form
The one stage method on the contrary determunes the free
or actine component A and to determine the total all of
component A must first be comverted to the active state
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concluded that combined and not tomzed calcum 15 the frac
tion active 1n blood coagulation

Fibrin, a Factor Influencing Consumption of Prothrombin
1 Coagulation The prothrombin consumption test as orig
nally described determines prothrombin activity remaining
m serum one hour after coagulation By means of thiy test 1t
was established that httle prothrombin activity 1s lost when
etther platelet poor plasma or hemophilic blood clots These
results are explamned by postulatmg that m hemopliliz a
marked d of t 1: exists 50 that only
a small amount of prothrombm can be converted to thrombi
In thrombocytopema the platelet enzyme reqmred for activa
tion of thromb to thromboplastin 1» lacking
therefore little thromboplastm can become available and con
sequently little prothrombin 1s consumed Since the prothrom
b consumption test 1s promising as an mportant climcal
test Armand J Quick and Jean E Fawvre Gilly* (Marquette
Umv ) attempted to find why at times erratic results were
obtaned

Wi hen normal human blood 1s allowed to clot and to stand
for one hour more than 60 per cent of prothrombm 1s usually
consumed as measured by prothrombm time of serum Serum
obtamed from clotted blood before retraction occurs has a
strikingly short prothrombmn time immediately after centri
fugation which quickly becomes prolonged showmg that
there 1s rapid decrease i prothrombm after separation of
serum from the clot If sodium citrate 15 added to clotted
blood before centrifugation the serum obtained has a normal
prothrombsn time of 11 12 seconds which indicates that the
abnormally short prothrombin time of serum immediately
after centrifugation 1s due to a summation of thrombin formed
during centrifugation and the amount produced during the
prothrombin test

The msignificant consumption of prothrombin m unre
tracted clotted blood 15 explained by the rapid and complete
adsorption of the freshly formed thrombm by the fibrin clot
with 1ts large adsorptive surface that 1s 1n intimate contact
with the dispersed serum The continuous adsorption of
thrombin prevents mitiation of the autocatalytic reaction of
coagulation which 1s mediated through the labihzing action

) Am T Phr 1 152387395 S prembe 1949
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culating in vivo only m its complete lack of calaum Addition
of measured amounts of calctum under different experimental
conditions then permuts accurate study of its mfluence on dif
ferent phases of coagulation and on the process n toto

Using these new techmics Mario Stefammi® (Marquette
Umiv ) found the calcum level optimal for coagulation of
whole blood or of plasma to be about 15 mM practically
1dentical with that of circulating blood that for optimal con
version of prothrombin to thrombi 1s about 2510 m\!
Though calctum 1s the most effective clotting agent its action
15 not specific smce strontium and to a lesser extent magne
stum possess similar activity All these cations exercise 21
nhibitory effect at concentrations tugher than the Dpnmal one

All three phases of coagulation appear to be miluenced by
calctum 1n artificial experimental conditions Optimal activa
tion of thromboplastin 1 vitro as expressed by results of
the prothrombin consumption test requires a CaCl concentrd
tion of 8 12 mM  optimal action of thrombin on fibrinogen
takes place at CaCl lesels lower than 5 mM Caleum s most
active n the phase of clotting leading to formation of throm
bin from prothrombin

Decrease of prothrombin activity due to progressive dis
appearance of the labile factor and mse of antithrombin
activity during storage are closely related to presence Of
absence of calcrum as they are maximum 1n plasmas made
mcoagulable with addition of sodium oxalate or sodium citrate
002 M or by passage through hughly active Amberlite and
much less pr d m pl made lable with
sodium citrate 001 M or by passage through only partially
active Amberlite This mnfluence of caleium on the stability of
the labitle factor seems to indicate existence of a calcum
labile factor complex

Stefanim presents evidence that sodium oxalate acts as an
anticoagulant not only by precipitating caleim but also by
removmng the metal from combination with a factor ndts
pensable for blood coagulation and that sodium citrate
hibits coagulation by combining with one or more factors of
the prothrombrmt complex  wheclh 1t can be substituted by
amy buvalent cation (Ca Sr Mg) From this evidence 1t 18

(3 Acta med Scandna 136 250 266 1950
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convert prothrombin to thrombin nor clot fibrinogen Further
more preparations of plasma globulin were said to be separa
ble mnto two fractions one which promoted clotting and one
which exhibited proteolytic activity

Since none of the reported experiments conclusively dem
onstrated that proteolysis is essential m physiologic clottmng
of blood the authors made further mnvestigations They pre
pared a fraction of globulin from human plasma which was
deficient 1n prothrombin thrombin fibrinogen plasma throm
boplastin and accelerator globulin but contained considerable
potential proteolytic actrvity which could be activated by
streptococens fibrinolystn This fraction accelerated clotting
of normal platelet deficient plasma However the clot accel
erating effect of the globuhin fraction was the same whether or
not 1ts proteolytic property had been activated Addition of
streptococcus fibrinolysin to normal platelet deficzent plasma
did not accelerate coagulation Nor did addition of strepto
coccus fibrinolysin to hemophihie platelet deficient plasma pro
mote its coagulation

These data suggest that proteolysis by activated plasma
proteolytic enzyme 1s not an essential stage 1 blood coagula
tion The possibility cannot be excluded that the precursor of
plasma proteolytic enzyme may promote blood clotting even
though 1t 1s apparently proteolytically mactive mn respect to
fibrinogen prothrombin and casern

HEMOLYTIC ANEMIAS

The follonang articles are concerned with anemias 1 which red cell
destruction exceeds the capac ty of the bone marrow to manufacture them
The first three are concerned with eryth oblastosts fetahs —Ed

Studies on Preventive and Curative Treatments for Rh
Seasitization  Rh antibodies are not found preformed but
may appear as a result of active or passive sensitization Ac
tive sensitization may develop after repeated mtravenous or
subcutaneous mnjections of Rh positive blood mto an Rh
negative person or as the result of pregnancy and escape of
Rh positive cells of the fetus mto circulation of an Rh nega
tine mother Passne wn occurs 1f bodtes from
a sensitized mather pass through the plecenta mto the crcola
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of thrombin on platelets Fibrin therefore appears to be the
most important phystologic antithrombin
It seems clear then that fibrin puts the brake on the
autocatalytic reaction of coagulation and keeps 1t Jocalized to
the area 1 which vascular damage has occurred Paradox
1cally the fibrin clot wlich 1s feared most m thromboembolte
diseases 1s perhaps the most important protection against e
tension of thromboses beyond the area that requires the
thromb: to effect h It may be postulated that clot
retraction 1 vivo may be dangerous since the extruded serum
separated from mntimate contact of the adsorptive surface 0
fibrin will allow thrombin to form which immedrately causes
extension of mtravascular clotting If this assumption 1s cor
rect factors favoring clot retraction such as anemia and rise
mn number of platelets tncrease the danger of progressive i
travascular clotting
Studies on Proteolytic Enzyme in Human Plasma Rela
tion between Proteolytic Activity of Plasma and Blood Co
agulation Oscar D Ratnoff Robert C Hartmann and C
Lockard Conley® (Johns Hopkins Univ ) pomnt out that evt
dence has been offered both to support and to deny the hy
pothests that activated proteolytic enzyme of plasma acceler
Jates blood clotting It has been reported that serum becomes
proteolytic after additton of chloroform and agam that
chloroform treated serum 1> capable of clotting soluttons of
fibrinogen The chloroform activated proteolytic property ©
plasma was shown by one mvestigator to be present m 1S
globulm fraction Others stated that proteolytic properties of
plasma globulin can be activated not only by chloroform but
by bactersa free filtrates of cultures of beta hemolytic strepto
cocer A fraction of plasma globulin activated by streptococ
cus fibrmolysin was found to be thromboplastic hence 1t was
concluded that the proteolytic enzyme of plasma plays 2 role
1 blood clotting Further evidence suggesting 2 relation be
tween proteolysis and coagulation was that inhibitors of
trypsm inhibited activity of proteolytic enzyme of plasma and
also mhibited blood coagulation
On the other hand certain data cast doubt that proteolysts
plays any physiologic role 1 clotting In particular it was
reported that punified proteolytic enzyme of plasma did not

T! E pe Med 91 123135 F brury 1950
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the importance of priming It 15 thought that they should
be primed agamst the bacterial antipen before they have
opportumty to be primed against the Rhantigen thus mak
g certatn that the vacaine 1s the more potent antigen Fifty
eight patients were multsparas Ot the entire group one pa
tient despite countersensitization showed Rh antibadies Nine
women sensitized by previous pregnancies were also treated
but the practice has been discontinued since experience
showed that yaccine therapy was of no avail If the value of
\aceine therapy can be established it will be as a preventive
measure for those who still show no evidence of sensitization
Although the evidence seems to warrant belief that this ther
apy may reduce incidence of sensitization to the Rh factor 1t
15 not mfallible More expertence 15 needed

Use of the $o called hapten produced by Carter was also
studied Tt 1s obtained from an ethereal extract of Rh positive
cells which 1s next reduced to dryness and the residue dis
solved 1n alcohol It 15 assayed for potency by two methods
complement fixation and direct inhibition of agglunnms and
admimistered intramuscolarty Rh hapten appears to be a Iipid
substance which does not produce antibodies when mjected
mto the experimental ammal To test this matenial 130 nyec
tions were given 11 patients Results were negative

When Rh sensitr.ation 1s extreme the only recourse for
couples desiring children 15 to adopt a child or resort to arty
fierat msemination from an Rh negative donor or 1f the hus
band 1s heterozygous to take the chance that the next baby
may be Rh negatsve Tf sensitization 18 mld 1t may bhe poss:
ble to save the baby by nducing Jabor prematurely and mivirg
the infant exchange transfusion without delay

Erythroblastomis Fetalis Value of Blood from Female
Donors for Exchange Transfusion In reviewing 208 cases of
ervibroblistosis fetalis treated by exchange transfusion Fred
H Aflen Jr Lows h Diamand (Harvard Univ) and Joseph
B WWatrous Jr® (Boston Lying in Hosp) noted that al
though mortality was 151 per cent m the whofe group no
deaths occutred 1n the 42 babies who recetved blood from fe
mate donors exclusively This hnding prompted statt tical
wnalysss of the available data in this large seres

In 179 cases blood was used exclusively irom male donars
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tion of the fetus Lester ] Unger® (New York Umv Bellewue
\led Center) reports on efforts made to meet the problem of
active sensitization by the Rh factor

\ew rules have been established for selection of donors
for transfusion Rh posttive blood should be given to all Rb
positive patients (except newborn infants with erythroblasto
sts due to Rh sensitization) Only Rh negative blood should be
given to all Rl negative females from birth to the climacteric
For Rh negattve women after the climacteric and for Rh
negative males of any age Rh positive blood may be grve?
when necessary provided 1t 1s recognized that Rh antibodes
may develop and provided subsequently the proper pretrafs
fusion tests are performed If sensitization results only kb
negatne donors may be used for all subsequent transfusions

The problem of sensitization due to pregnancy 18 not as
simiple s the similar problem with transfusion Three methods
of treating the mother were studied (1) repeated partial 1€
placement transfusions (2) countersensittzation with bacterial
vacemes and (3) treatment with hapten It seemed reasonable
that repeated partial replacement transfusions mizht possnbly
reduce or at least prevent a rise of titer of antibodies m the
blood of a mother sensitized by the Rh factor To test this
method four women were treated All showed Rh antibodies
1n the serum  two had anti Rh agglutiins and two had Rb
blochmg anttbodies In each case 500 cc blood was with
drawn and 500 cc transfused and repeated until the tof?
amount decided on had been removed and replaced Amount
\arted from 6500 cc 1n 1135 weeks to 21000 cc i 1472
weehs In no case was there appreciable change in Rh antt
body titer despite use of these enarmous amounts of Rh neg2
tive blood

The second mode of therapy undertaken was that of coutt
tersensttization Because of expertmental evidence supportg
the theory of competition of antigens because of lack of dan
ger with use of typhoid and pertussis vaccines and becaus®
any mmurnsty developed by the mother would be of value to
the mfnt climcl trial was begun two years ago At preseat
93 Rh negative women have been or are bemng treated by
countersensstization Even though the first pregnamcy 15
nearly alwys sp’lred 26 primiparas were treated because of
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of the newborn Adult plasma or serum causes pronounced
agglutmation of red cells which are coated with the blocking
antibody It 1s thought therefore that transfusion of erythro
blastotic children with adult s whole blood may be contrain
dicated because the mfused adult plasma may activate the m
complete antibody present in the baby

On the basis of this reasoning Pennell treated 28 patients
with erythroblastosis fetalis by transiusion of compatible
sedimented red cells from bank blood Three (107 per cent)
died The mortality rate compares favorably with that in
other reports on exchange transfusion

Transfusion of sedimented red cells to the erythroblastotic
mfant has a number of advantages Severe anemia 1s overcome
by a comparatively small volume (50-60 cc) of cells which
cannot overburden the infants crculatory system The pro
cedure for admimistering the sedimented cells 1s simple can
be carried out via a scalp vein 1n 15 20 minutes does not re
quire special equipment or specially tramed transfusion teams
and 1s available wherever there 15 a blood bank Furthermore
1t elimmates admintstration to the wnfant of large amounts of
extraneous substances such as sodum citrate heparin and
calcsum gluconate which are employed m exchange trans
fusion The ameunt of adult plasma which sedimented red
cells contain 1s about 5 per cent and 1s probably much too
small to cause activation of any agglutintns which might be
present m the mnfant The fact that the infants coated cells
are allowed to remain seems of no consequence

Hereditary Nonspherocytie Hemolytic Anemia There
are three well known and well defined types of hereditary
hemolytic anema  hereditary spherocvtosis  sichle cell
anemta and VMediterranean anemia In additton several other
types of inherited anemia have been 1dentified 1 recent years
{The author g 1ves approprrate references to these m the orig
mal article —Ed ] Willlam H Crosby! (Brooke Gen 1 Hosp
Fort bam Houston) studied 2 form of hereditary nonsphero
cyuc and normnchromxc hemolytic anema transmitted as a

and d with brachyphalangia and

porphyria Attention was directed to the famly through one
of 1ts members a soldter

Blood of 3> of the patients relatives was exammned A
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(137 cases) or from female donors (42 cases) Of the 137
babtes who received blood from male donors only 27 died
(197 per cent) All 42 who recetved blood from female
donors survrved The difference in mortality rates 1s statis
tically significant Amalysts of other factors such as sex of the
mfant severity of illness the mothers anti Rh titer and
length of gestation showed that no other factor could be held
responstble for the benefit of blood from female donors
‘Though further statistical data may possibly not substantiate
these results the present study indicated that the beneficial
effect of a large amount of blood from female donors %
babies with erythroblastosis fetalis 1s statistically striking In
addition to the original sertes of 179 13 babies with ery thro
blastosts fetalis were deliberately treated with exchange trans
fuston using blood from female donors There were no deaths
The beneficial component of such blood 1s unknown but 150
lated plasma fractions are being investigated It appears that
for the present exchange transfusion using blood from 3
female donor 1s the treatment of choice
Treatment of Erythroblastosis Fetalis by Transfusiod
with Sedimented Red Cells 1s reported by Samuel Pennell’
(Mammomides Hosp Brooklyn) Treatment by exchange
transfuston 1s predicated on the suppositions that (1) if Rh
antibodies particularly of the incomplete or bloching variety
can be demonstrated mn the mother ante partum the chid
when born will usually have severe erythroblastotic disease
(2) replacement of the affected mnfants blood at birth with
normal blood by exchange transfuston removes the passtvely
transferred antibodies and the chuld s damaged red cells thus
avoiding hemolysis and arresting progress of the disease In
the hight of more recent information these hy potheses appear
to need re evaluation Rh negative mothers showmg high Rh
anhbod§ titers ante partum may give birth to Rh positive 18
fants 1n whom severe erythroblastosis does not develop even
though Rh antibodies derned from the mother can be demon
strated both attached to their red cells or circulating freely
i their plasma Incomplete or blocking Rh antibodies re
qure an actiiator which 1s supplied by both human serum
and bovine albumin to effect agglutination of red cells This
activator 18 dimimnished to an neffectual level 1n the plasma
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after splenectomy and four months after operation the count
had risen to 45 per cent 1n the peripheral blood and to 56 per
cent 1n the bone marrow In tests which mvolved mechanical
vacuum and osmotic myury the patient s cells showed normal
reststance Fra,ility tests which mvolved incubation showed
umformiy an increased sensitnity of the patients cells as
compared with those of normal controls but compared with
those of spherocytic controls the sensitivity was not so great
Cross mcubatton experiments showed the pattent s cells to be
equally sensitive m his own serum or that of a group com
patible contral Prelwunary heatng of the serum for 10 mm
utes reduced the hemoly tic potency about 50 per cent It could
not be reactivated by addition of guinea pig complement This
observation suggests presence of a heat labile hemolytic fac
tor 1n serum to which the patients red cells were sensitive
Such a reaction rather than a structural weahness may be
the basis of the short survival time of red cells m this dis
ease The pattents cells survived only 12 days when trans
fused mto a normal compatible reciptent W hen normal com
patible cells were transfused into the patient attntion oc
curred at a normal rate Neither degree of anemia nor rate of
hemolysis was favorably influenced m the patient by splenec
tomy
Of the hereditary anemras this disease seems most closely
ble hereditary sph tosts Yet dfferences of cellu

lar survival 1 vivo and 1n vitro and faslure of splenectomy in
hereditary nonspherocytic hemolytic anemua suggest a differ
ence m the hemolytic mechamsm Demonstration of porpho
bilinogen 1n this patient suggests a possible relatton of this
hereditary hemolytic anemia to hereditary porphyrsa

Acute Hemolytic Anema Due to Naphthalene Poisoning
was observed 1 four children aged 2 214 by Wolf W Zuelzer
and Leonard Apt (Wayne Umv ) All patients had eaten or
suched moth balls contaiming naphthalene Tnitial symptoms
were listlessness and anorevia followed by emesis fever ab
dominal pawn and pallor Icterus and splenomegaly were either
absent or mid Hemoglobinuria was observed m three pa
tients The basic pathologic process wus a severe acute hemo
lytic anemia evidenced by low hemoglobin level erythrocyte
count and hematocrit with mcreased erythrocyte salime fra
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reticulocyte count was used as a screenmg test since persons
with famulial anemia may have a normal red cell count Physt
cal exammation was performed on those persons showing
reticulocy tosts who consented to 1t After short fingers were
encountered several times it was recogmzed that brachy
phalangta was also a familial charactenstic With the m
formation obtamed 1t was possible to construct a fair patiern
of the disease as 1t affected members of this family There nas
1 low grade normochromic anema which did not vary greatly
1 intensity from one person to another Shght jaundice was
also present Affected men were all heavy laborers upaware
of therr jaundice and unhampered by therr anema Spleen
was enlarged 1n all instances Liver was enlarged older
persons the degree of enlargement apparently mereasing
with age Bouts of abdominal pam with onset always after
age 20 had been expertenced by most of those with anems
The reason for pain was not clear In two persons gallstones
had been diagnosed yet removal of the gallbladder in one case
did not end the abdommnal pamn There was no history of leg
ulcer nor except for a cerebrovascular acaident 1n the grand
father had there been thrombotic or hemorrhagic madents

Genetic study revealed that the anemia and deformity of
the hands were transmitted as mendelian dommant character
sstics In no instance had an unaffected person transmitt
erther tratt to his offspring Though these abnormalities drd
occur in the same person they alse occurred independently
and were not genetically linked Neither condition was s¢¥
Iinked It appeared that anema ws somehow assoctated with
blood group A since each person with demonstrated anemtd
was of that group (enetic inkage cannot account for associ2
tion of group A blood and anemia

Red cells on stamed spreads appeared normally filled with
hemoglobim Morphologically the cells were normal bicon
cave dishs In the patient and other affected members of the
famly the followng pracedures were negative test for ab
normal hemolysms and agglutinms  mncluding the Coombs
anuglobultn test for mcomplete antibodies tests for cold ag
glutimns and cold hemolysins and the Ham acid fragihity test
for paroxy:mnl nocturnal hemoglobinuria Before splenectomy
the 1ron stamn showed less than 0 1 per cent stderocytes 1n lh;
patient s penpheml blood Stderocytes gradualle mcrease
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probably the direct action of absorbed naphthalene on the red
cell membrane

[Emerson and Ham have shown that the hemolytic action of certan
coal tar drugs 1s due to the formation of owdant derivatives which
vl\;o cayse wcreases 1 the osmotic and mechameal fragihity of the red
cells —|

Marchiafava Micheli Syndrome (Paroxysmal Necturnal
Hemoglobinuria) John Marks? reports 3 cases and reviews
the 73 previously reported The Marchiafava Michelr syn
drome 15 one of the rarer types of hemoglobinuria character
1zed by the usual features of hemoalytic anemia with hepato
splenomegaly and bouts of hemoglobinuria A distinctive fea
ture 15 that the hemoglobin 1s either present in urine only
during sleep or else ncreases greatly duning sleep as com
pared with wakig The patient s cells are hemolyzed by tus
own and by normal serum and the reaction 1s sensitive to
changes in pH This specific serologic test 15 known as Ham s
test

The di ease 15 nerther hereditaty nor racal nor 1s it re
lated to occupation Males and females are affected equally
The disease may begin at any age but 1s commonest between
20 and 40

The disease does not always present primanly with hemo
globmunia Presenting symptoms 1n the 73 cases recorded m
the hiterature were hemoglobinuria m 33 cases jaundice m 27
anemia or dependent symptoms 1 36 lumbar pam in7 abdom
mal pain 1n 5 and splenomegaly m 2 It 15 clear therefore
that in hemolytic anemia absence of hemoglobinuria does not
exclude the Marchiafava Michel syndrome It 1s advisable to
mclude the speaific serologic test 1 1nvestiation of any ob
scure hemolytic anemia srrespective of the presence of hemo
globinuria

Cause of the disease 15 unknown The primary fault ap
pears to be in the erythrocytes there being no evidence of mn
herent abnormality in the serum Autogenous cells are hemo
Ivzed by autog enous serum and by normal serum to the same
extent whereas autogenous serum does not hemolyze normal
red cells Previous exposure to cold 1s not necessary to imtiate
hemolysis The hemolytic reaction 15 ensttive to changes 1n
pH within the range of changes which mav oceur 1n the bodv
The hemolystn 15 thermolabile and heated serum will nactt
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glity reticulocyte count and nucleated red cells Leukocyto
s1s amsocytosis pothilocytosis microcytosis  spherocytosts
and free hemoglobm m plasma were always noted There was
pronounced fragmentation of red blood cells (Fig 71) Hemnz
bodies 1n erythrocytes were seen 1n blood smears m the one
case 1t which a search was made on admussion

Results of tests for 1soagglutmims autoagglutinns cold
agglutinms cold and warm hemolysns were negatie Non
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fectious process was found in the cluldren and all rem\crcd
after blood transf: Sol. < neated
hemoglobmuria 1> present al}.ahmzanon o! the urme may be
mdlcated Tt 15 difficult to differentiate this disease from Led
erer s anema unless a history of naphthalene ingestion 15
eheited

Simular changes were obtamed i dogs fed naphthalene
appearance of Hemz bodies preceding onset of hemols tic anc
mua Henz bodies were also produced by exposing normal
canune er) throcytes to plasma of dogs fed naphthalene

The mechamsm of the intravascular hemolysts wihich 1s
the cause of the acute anemia of naphthalene porwoming 1
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bins of normal persons and of persons with sichlemia and
sickle cell anemia This report deals largely with an electro
phoretic study of these hemo,lobins

Results indicate that a sigmihcant difference exists between
electrophoretic mobilities of hemoglobin from erythrocytes
of normal persons and from those of persons with stchle cell
anemia The two types of hemoglobin are easy to distinguish
as the carbonmonoxy compounds at pH 69 m phosphate
buffer of 01 1omc strength In this buffer the sickle cell an
emia carbonmonoxvhemoglobin moves as a positive ton
whereas the normal compound moves as a negatrie ton
there 15 no detectable amount of one type present m the other
The hemoglobin from ery throcytes of persons with sicklemia
however appears to be 2 miture of normal and sickle cell
anema hemoglobms 1 roughly equal proportions The elec
trophoretic difference between normal and sichle cell anema
carbonmonoxyhemoglobin also exists i the ferrohema
globins Experiments with a buffer different from the phos
phate 4 d that the duff between the hemo
globins s essentially mdependent of the buffer 1ons

The most plausible hypothests for the cause of the differ
ence m mobilities 15 that a difference m number or kind of
tonizable groups exists 1n the two hemoglobins Fxpermments
wdicated that sichle cell anemia hemoglobin has 2-4 more
net positive charges;molecule than normal hemoglobin Stud
1es have been nitiated to elucidate the precise nature of this
charge difference and it appears probable that normal and
sickle cell anema hemoglobin have different globms

Since hemoglobins in sickle eell anemta and sicklemia
erythrocytes are different from those present in normal red
cells 1t appears probable that the hemoglobins are responstble
for the sichling process The mechamsm of the sickling process
may be pictured as follows It ts proposed that a surface re
gwon on the globn of the sickle cell anemta nemoglobin mole
cule 1s absent m the normal molecule and has a configura
tion complementary to a different region of the surface of the
hemoglobin molecule The fact that sichling o curs only when
partial pressures of oxvgen and carbon monoxide are Tow sug
gests that one of these sites 15 near the ron atom of one or
more of the hemes and that when the ron atom 1s combined
with esther of these gases the two structures are complemen
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vate normal serum Hemolysis increases greatly durmgnormat
slecp Whatever the time of day An increase i bload acidity
during sleep has been suggested as the sahent feature of the
disease although the evidence 1s contradictary Hemolysts may
be mtibited 1n vitro by presence n plasma of the follovwing
substances sodm citrate potasstum oxalate potassum
cyamide and heparin Concentration of the ions of some af
these substinces changes durng <leep and these changes
rather than pH changes may be responsible for the nocturnal
character of the hemoglobinuria

No cure has been reported and no treatment has gwven
lasting 1mprovement Although the reason is unknown para
sympathomimetic drugs seem to decrease the hemoglobmura
and therefore seem worthy of further trial The course 1S
wregularly downhill over 7'10 years with death usually from
ntercurrent nfection Spl y 35 contramdcated the
operation has a 40 per cent mortality and has never been ¢
ported to cure In addition to the auid serum hemolysts test of
Ham the heat test of Hegglm and Maser 15 a specific test for
Marchiafava Michelt syndrome ([because durmg ncubation
1 lycolysis mereases acidity of the blood —Ed )

Stckle Cell Anerma A Molecular Disease Lrythrocytes of
certam ndividuals possess the capacity to undergo reversible
changes m shape 1n response to changes in partinl pressure
of oxygen With lowered pressure these cells change from the
normal bioconcase dish to crescent holly wreath and other
forms 2 process hnown as sicklmg About 8 per cent of
Americant Negroes possess this charactenstic usually they
extubit no pathologic consequences and are said to have
sicklemita or sickle cell tratt However m about 1 m 402
severe chrome anemna results from excessive destruction of
erythracytes this 1s sichle cell anemin The main observable
difference between erythrocytes of sickle cell trait and sichle
cell anemra 15 the greater reduction m partial pressure of 0¥y
gen required for sickling of 1 major fraction of trait cells
than for anerma cells Because evidence ndicated that sickhng
may be ntimately associated with the state of hemoglobm
i the erythrocyte Imus Paulng Harvey A Itano S J
Singer and Tbert C Welis* (Califorma Inst of Technology)
compared the phvsical and chemieal properties of hemoglo
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bicod counts were possible anly when warm pipets and diluting fund
were used Mild hypochrome anemua developed

5 February 1948 salicylate therapy (52 Gm sodim salicylate
danly i divided doses) was begun with the hope of blocking antigen
antibody reaction At ths time told agglutmn tter was 1 20480
One week Jater the titer was I 10,240 and plasma salicylate level
238 mg /100 cc  Bubsidence of titer was dithcult to evaluate how
ever because of a suddin pentod of warm weather and miprovement
was not mamtamed

It 15 snggested that the primary mechanism responsible
{or symptorus due to presence of cold hemagglutinns 15 intra
;ascu!ar dumpmg of erythrocytes The precxpx(atmg fackor

cold This possibility should be m
czses of talateral jangrene w which exposure to cold alone
has not been severe enough to produce this pathologic process
Local thrombosts of & deep part 15 more difficult to explan
but the primary mechamism 15 thought to be probably the
same Hewogl results whi tubular absorption
falls behmnd filtration rate

Use of salicy ates was suggested by expenmental work an

amumaly given sodmm saheylate orally and at the same tune
wmnnized by intrayenous injections of bactena Such rahbus
shoved d Jitabt

and hemolysins when comparcd with controls Antt Rh agglu

tnm {ormation m guwmes mgs and zabbsts 55 seduced when
sodvan salicyfate 1s adminsstered before and durmng mmu

nszation with rhesus monkey blood cells It has also besn
shown that when typhoid vacoine 3 gaven pauents recen

mg masstve salicylate therapy antibody formation s sup

pressed

T4 cold hemalysin was vot excluded 23 the cause of hemoglwbxmxm

and anemma 1 Case ? because the Donath Landstexncr est wag nof
formed Howeve the hemolyns an this patient seas probably dug o uu
mcreased mechan cal fragity of the cold Aaglatatd red rels by the

high tter of the plasma cold aggluumn 23 experventally demomslmted
others t such patients —!

Developug {Ceombs) Test Sphemcy‘nc Hemnlyuc
Anemias Its for Pathoph
tesis aud Splense Hemolysis The develnpmo ( Cocmbs) test
using an ant: human globuln rabbit serum  demonstrates
globulm anttbodtes adsorbed to the surface of erythrocytes
Thus coated and uncoated red cells can be distinguished
harl Siger and Arno G Motulshy® (Michael Reese Hosp
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tary to a considerably dumimished degree The sichle cell
anemia hemoglobin molecules might then be capable of nter
acting with one another at these sites suffictently to cause at
least a partial alimement of the molecules within the cell with
the result that the erythrocyte becomes birefrmgent and the
cell membrane 15 distorted to accommodate the now relatively
rigid structures within its confines

[Our associate John W Harnis has just demonstrated that 1575
per cent solutions of deoxygenated hemoglobin from sickle cells exhilit
wmerease in viscosity birefringence and tactoid formation These are dt
rect evidences of molecular alinement and aggregation —!

Symptoms Attributable to Cold Hemagglutination Report
of Two Cases 1s made by Jeanne C Bateman® (Washmgton
D C) Presence of cold hemagglutimns should be suspected
when there 1s difficulty 1n blood counting procedures or cross
matching of blood at room temperatures or when acrocyan®
s1s hemoly tic anemia and hemoglobmuria follow exposure 0
cold As pomted out by Stats and Wasserman gangrene may
develop 1f exposure 1s prolonged Less commonly thrombotic
phenomena are mantifest

Case 1 —Man 22 was hospstalized with complamts of a chilly
feeling fever malasse increasingly severe nonproductive cough an
dyspnea There were mosst rhonchi and fine rales in both lung fields
Cultures of blood and sputum were negative White cell count was
6500 Twelve hours after he was placed 1n an oxygen tent SigNS
and o bitis developed mn the superficial veins
of the night leg It was noted that the oxygen tent was unystally
chilly The patient gradually recovered At no time did he receive
sulfonamide therapy Cold hemagglutinin titers were 1 1,280 the 6t
day after admission 1 2560 the 11th dav and 5 weehs later had
dropped to 1 640

Cise 2—Man 43 first experienced purplish blue motthng of
face ears and fingers after exposure to cold in_November
Symptoms were followed by passage of red unine ‘The patient s cOn
dition was diagnosed as kidney disease and he was at bed rest 07
two months Svmptoms reappeared when he was permitted to £°
outdoors but subsided durmg the following summer only to reap
pear with onset of cold weather There was no history of primary
atypical pneumonia or of other viral nfection Physical examinz
tion was essentially noncontributory Iexc:pt for demonstration of

anosis following exposure to col
ATy oL 1946 when he was first seen by Bateman cold hemag
Jutination titer was 1.2621440 During the next two years there
4 litke decline 1n titer with a tendency for titer to be lowest

wavel
:lv:rsx:" the symmer However thermal range remained so wide that
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blood counts were possible only when warm pipets and diluting flud
were used Mild hypochromic anemia develope

1t Tebruary 1748 salicylate therapy (52 Gm_sodm salicylate
daily m divided doses) was begun with the hope of blocking antigen
antibody reaction At this time cold agglutiin titer was 1 20480
One week later the titer was 1 10,240 and plasma salicylate level
248 mg /100 cc  Substdence of titer was difficult to evaluate how
ever bicause of a sudden peried of warm weather and improvement
‘was not mamtaine

It 15 suggested that the primary mechanism responsible
for symptoms due to presence of cold hemagghutimns 15 mtra
vascular clumping of erythrocytes The precipitatmg factor
1s presumably cold This possibility should be considered m
cases of bilateral gangrene in which exposure to cold alone
has not been severe enough to produce this pathologic process
Local thrombosis of a deep part 1s more difficult to explamn
but the primary mechanism s thought to be probably the
same Hemo,lobinuria results whenever tubular abserption
falls Lelind filtration rate

Use of salicylates was suggested by experimental work on
antmals given sodiim salicylate orally and at the same time
mmmunized by mtravenous mjections of bacteria Such rabhits
showed d hed fixing bod
and hemolysins when compared with controls Anti Rh agglu
tinn formation n guinea pigs and rabbits 15 reduced when
sodum salicylate 1s admimistered before and during immu
mzation with rhesus monkey blood cells It has also been
shown that when typhoid vaccine 1s given patients recew
Ing massive salicylate therapy antibody formation 1s sup
pressed

[A cold hemolysin was not excluded as the canse of hemoglobinuria
and anemia m Case 2 because the Donath Landsteiner test was not per
formed However the hemolysis 1n this patient was probably due to the
mncreascd mechanical fragility of the cold agglutmated red cells by the

high titer of the plasma cold agglutmmn as experimentally demonstrated
by others 1n such patients —Ed.]

Developing (Coombs) Test in Spherocytic Hemolytic
Anemas Its for P: y of Sph 'y
tosis and Splemic Hemolysis The developmg (Coombs) test
using an anti human globulin rabbit serum demonstrates
globuln antibodies adsorbed to the surface of erythrocytes
Thus coated and uncoated red cells can be distinguished
Rarl Singer and Arno G Motulsky® (Michael Reese Hosp
(6) J Lab &Cl M4 34768283 1 1049
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Chicago) report 16 cases of hereditary and acquired sphero
eytic hemolytic anemia studied with antrglobulm serum All
seven with idiopathic acquired type and one with symptomatic
hemolytic anemia (reticulum cell sarcoma) gave a positne
reaction It was negative m one patient with hemolytic anemid
caused by a sulfonamude Of the seven patients with hered:
tary spherocytosis six showed a negitne reaction and one
severely 1ll patient had a strongly posttive reaction Splenec
tomy m the acquired disease resulted 1n disappearanie of the
coated spherocytes or the coated cells remained demonstrable
although the pathologic hemoly sis ceased Splenectomy m the
patient with hereditary spherocytosis and a posiie Coombs
reaction led to disappearance of the cottmg although sphero
cytosis persisted This demonstrated that two different mech
amsms were operitmg i this case

A positine reaction indicates presence of immune bodtes
The immune bodres which occur m spherocytic anennas ar¢
qualitatryely different from the antibodies directed agatst
Rh Hr antigens

Existence of coated nd uncoated ' spherocytes 1s €¥
plamed by the hypothesis of the multiple origin of sphero
cytes In the hereditary type of hemolytic anemra uncoated
cells develop mm the marrow under genetic control whereas
1 the immunologic variety spherocytes are formed after con
tact with coating antibodies ort,mating m the spleen a0
or other organs Spherocytosis ctused by physical and chemt
cal factors results from exposure of normal red cells to these
1gents erther travascularly or within damaged tissues

The theory of specific spleme hemolysts 1s advanced to
explam the role of the spleen m spherocytic hemolvtic o3
dromes in contrast to the current hypotheses of hyper
splentsm  According to the hypothesis of specific splenic
hemolysis the spleen participates little 1if at all n physi0
fogic red cell dismtegration Recent studses have shown that
physsologic erythrocyte elimmation depends on cell 1ge and
the mechamical factors to which 1t 15 exposed durmg 1ts hfe
span within the arrculttion All hemolytic syndromes are
characterized by erythrocytes with speaific structural altera
tions of the cytosheleton Such changes mty manife t them
selves esther morphologically or functionally Splemc hemoly
a8 15 p,-,dommantly miolved 1 the spherocytie Jie mhv:rc
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syndromes In the hereditary disorder the spleen selectively
removes the uncoated pathologic cefls In the mmmunologic
acquired variety the spleen produces the coating antibodies
which 1t 1s assumed 1njure the cells and thus render them
spherocytic Conceivably the cells may then be destroyed mn
the spleen by an ncreased concentration of antibodies 1n this
organ

It 15 well known that patients with acquired hemolytic
anema may or may not respond to splenectomy whereas pa
tients with the hereditary disorder almost always benefit

DeveLorING TEsT IN HEMOLYTIC ANEMIAS

» R er £ 1ive Rea
A Acquired spherocytic hemolytc A Heredutasy spherocytons
‘anem: B Spherocytic anema duc to phys
™ Topathic -ca1 or chemical factors (burns *
2 Symptomatic (Hodgkin s onamides phenylhydrazine)
disease Jeuherma lympho- C Slckle cell anemxa
mas  Boecks sarcoid D Cooley's anem:
Gaucher s disease ® ovartan  E Paroxysmal nocturnal hemoglo
tumors * etc i
B Hereditary spherocytosis (occa
ston:
Tsounmunization due to knowu
mmune Rh Hr B

1 'Erythroblastosis fetalss
2 Sensitization following
transfusion

Ammd nb £t d

Patients with the acquired disorder may be classified mto
three groups according to their response to splenectomy In
the first group spheracytes disappear completely and perma
nently In the second the coated cells persist pathologic
hemolysis stops and the spherocytes have a normal life span
1 the patient and even when transfused nto a normal person.
In the third group coated spherouytes continue to be destroved
rapidly These different responses require an explanation

In the first group antibody production 1s apparently re
stricted to the spleen A perststently positive Coombs reaction
after spl y that are
w other organs as well The fact that splenectomy stops the
pathologic hemolysis 1n some of these patients and does not
 others may perhaps be explamed on a quanutattve basts
If formation and release of damaging immune bodies pro-
ceed on a larger scale 1n extrasplenic tissues splenectomy will
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Chicago) report 16 cases of hereditary and acquired sphero
cytie bemolytic anenua studied with antiglobuhin serum All
seven with 1dropathic acquired ty pe and one with symptomatic
hemolytic anenua (retrculum cell sarcoma) gave a positive
reaction It was negative m one patient with hemoly tic anemia
caused by 1 sulfonumide Of the seven patients with hered:
tary spherocytosis six showed 1 negatne reaction nd one
severely 11l patient had a strongly posttive reaction Splenec
tomy m the acquired disease resulted mn disappearance of the
coated spherocytes or the coated cells remamed demonstrable
although the pathologic hemolysis ceased Splenectomy m the
patient with heredstary spherocytosis and a positine Coombs
reaction led to disappearance of the coating although sphero
cytosts persisted This demonstrated that tno different mech
amsms were operating m this case

A positive reaction mdicates presence of immune bodies
The ummune bodies which occur 1 spherocy tic anemias are
qualtatriely different from the antibodies directed agamst
Lh Hr antigens

Existence of coated and uncoated spherocytes 1s €X
plamed by the hypothesis of the multiple origin of sphero
cytes In the hereditary type of hemolytic anenua uncoated
cells develop i the marrow under genetic control whereas
n the immunologic variety  spherocy tes tre formed after con
tact with coating antibodies onigmnating mn the spleen and/
or other organs Spherocytosis caused by physical and chemt
cal factors results from exposure of normal red cells to these
agents either intravascularly or within damaged tissues

The theory of specific splenic hemolysis 1s advanced to
explam the role of the spleen in spherocytic hemolutic syn
dromes 1n contrast to the current hypotheses of hyper
splenism  According to the hypothesis of specific splemc
hemolysts the spleen participates little tf at all m physio
Toee red cell dismtegration Kecent studies hase shown that
physiologic erythrocyte elimmation depends on ceil age and
the mechanical factors to which 1t 1s exposed durmg its hfe
span within the crculatton All hemolytic syndromes are
charactenized by erythrocytes with specific structural altera
trons of the cytosheleton Such changes may manife t them
selves either morphologically or functionally Splentc hemols
SIS 15 predommanﬂy mvolved m the spherocytie hrruoh\!lc
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Repeated blood examnutiens vevealed severe macrocytic anemua
with erythrocvte counts of 1000000 1300000 and hemoglobin
value of 33 55 Gm  There was retseulocytosts of 25 50 per cent
and a rased mean corpusclar volume Reaction to the Coombs test
was posite and cald autohemzgglutnms were present 1o 2 titer of
1512 aL 2 € there was just perceptible antohervaggiutination at
37 € Plasma bilirubin level was rarsed

Hemolysis contenued 2 an extremely rapsd rate and blood trans
fusions were of oaly iransient benefit Hemoglolouria was generally
absent but was observed on several occastons after tramsfuseons
Data obtamed by the d: i} techmc
that transtused blood was rapdly elimumated

1t was repestediy found that normal group O erythrocytes and
the patient s own_carpuscles underwent hemolysis 1 vitto . the
patient s serum The hemolytic antibody seemed to be distinet from
the cold hemagglutimn antibody and was abserbed onte carpuscles
better at 37 C than at lower temperatures Amount of bemolysis
was largehy determmed by pH of the corpuscle serum suspension
Hemolysiz was maxinal af about pH & 8.7 0 and was whtbited below
PH 6 and alove pH & there was but a trace of hemolysts i un
todahed serum This restricted pH hemolysis range seemed due to
the hemofvsins betng poarly absorbed at the alkahne side of nen
trabity When graded amounts of acid were added to serum it could
e skown that the pH range within which hemehsis could be ob
served corresponded closely to that in chronic hemolytic anemsa with
nocturna} hemoglobmnuria

Although the cause was obscure there can be hitle doubt
that this patient had a severe wdiopathuc acquired hemolytic
anenua The abnormal hemolysss i the patients serums was
an nnusual feature It 1s probably onfy tn the severest forms
of hemolytic anemsa when avtoantibodies are berng formed
i Jarge amounts that there ss sufficent for detention 1 serum
over and above that absorbed onto the patients own cor
puscles Tlus probabiity and the fact that adjustment of pH
1o an of ipr bemelysis s map 2
of hemolysins of the type described perhaps acounts for the
rasity of simslar observations

Acquired Hemolytic Anemia Relation of Erythrocyte
Antibody Production to Activity of Disease Sigmificance of
Thromb P 2nd Leukop are & 4 by Rob
ert § Luans and Rose T Duane® (Stanford Umiv) It has
bees sncreasmgly evident that acqured hemelyuc anerma s
caused by 3 hemolysin active for all erythrocytes whereas
congenital hemalytic jundsce ts due to a defecs m red celf

) Tood 4 ITEI1TLI B mbe 1945
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not be successful However understanding of these mecha
nisms s too incomplete to rule out the possibility that quahta
tive differences m coating antibodies and therr associated dam
age to the cytoskeleton may not also be of importance

Demonstration of a positive reaction to the Coombs test
1n hereditary hemolytic anerma dimttushes the value of thi
test in differentral dragnosis between hereditary and acquired
spherocytic anemia Since a posthive reaction mdicates aft
immunologic mechantsm a negative reaction speaks strongly
for familial spherocytosis 1f drugs and other obvious hemo
Iytic agents can be ruled out The table summarizes the dis
orders 1n which performance of the developng test may be
of diagnostic value The authors believe that the developing
test 15 essentsal i diagnosing hemolytic syndromes If the
reaction 1s positive the hemolytic anenua should be desig
nated as of the immunologic ™ type Such an immunologic
hemolytic anemta may even be superimposed on hereditary
spherocy tosis

[We are m substantial agreement with this excelfent article How
ever it 15 not necessary to assume that because globulins are adsorbed
on red cells they are antibodies In many instances substances have an
avidity for the red cell merely because of a particular molecular struc
ture eg certan viruses The Coombs test tells us only that a globulin
1s adsorbed The reason 1t 1s there may be quite different n different dis
eases The strongly positrve Coombs reaction in the single case of con
gemital hemolytic Jaundice may reacily be mterpreted as ewidence of 2
Superimposed acquired process —Ed ]

Hemolysins 1 Acquired Hemolytic Anemia Effect of pH
on Activity 1n Vitro of Serum Hemolysin Hydrogen son con
centration has a controlling effect on many hemoly tic systems
both simple and complex Effect of pH or carbon dioxtde con
centration on actwvity 1n vitro of hemolytic antibodies of hu
man origin has seldom been cons:dered except n the case of
chronic hemolytic anemta with nocturnal hemoglobmuria
cold hemoglobmuria and m a case of acute hemolytic anema
mnfancy J V Dacte? (Postgraduate Med School of London)
reports obseryations on the acttvity m vitro of an abnormal
hemolysin 1n the serum of a patient with idiopathic acquired
hemolytic anemia and the effect of pH on 1ts action

Girl 18 severely 1ll was hospitalized with signs of intense hemol
ysis Splenectomy had been performed for hemolytic anema about
five years before Cause of the origmal hemolytic attack was uncer
an famitv history did not suggest a familsal incidence

) Blod 4928934 Agut 1949
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like agent mn all The data are summarized 1n the table Diag
nosis of hemolytic anemta was based on presence of chrome
anemiz reticulocytosis an increase n serum bilirubin and
n most pattents d of d fecal urobl

gen In most mstances patients did not exhbit well marked
spherocytosis and tncreased osmotic fragility In further dis

TypicAL HesAtorocic DATA 1\ RELATION TO AGGLLUTINAEILITY OF
ERyTHROCYTES 1V DILUTIONS OF ANTIGLORULIN SERUM

DG TES
tomio o
® M | “Re llar 1P oa | 07770 00
1
L D oam || ue el U G S Toassow
i
1 fActive 21| 80 | 30 | 2080 | 1-320
Quiescent post al 12! %1 [ 12
splenectomy
2 |Actwe 28 | 20 100 1640
3 |actwe 2 ' 180 {20 | 450 | 1160
Spontancous remiss on, 36 | 170 | 10
4 |Actve discase after | 17 | 700
splenectomy i
5 [Active disease after | 26 | 200 | 30 | 700
plenectomy
6 |Quiescent after sple | 40 | 10 | 10 |
nector ! |
7 |Active 23 | 120 | 10 | 160
Quescent 3 mo post| 33 | 16 | & | 220
splenectomy
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Qulescm(lﬂmo post | 47 poos |
splen:
10 Quescent lZmn post | 42 | 40 | 306 4
splenect i |
11 'acfive 23 | 2o )

tinction to congemtal hemolytic jaundice rapid destruction
of normal transfused cells was evident i seven patients
(Fig 72)

The sensiizing agent was found to be adsorbed on eryth
tocytes when it could not be demonstrated i serum The
amount adsorbed was assayed roughly by making serial dilu
tions of the antiglobulin serum W ith this technic a farrly con
sistent correlation was found between the amount of antibody
on the cell and activity of the disease Splenectomy when suc
cessful exerted a curative effect by sharply reducing amount
of antibody substance on the cell Tno patents entered spon
taneous remusston after 2 long period of activity Onset of re
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structure During the last few years st has been possible to
demonstrate sensitization of erythrocytes from patients with
acquired hemolytic anema with immunologic technics devel
oped 1 the field of Rh sensitization There 15 some evidence
by analogy that the hemolytic agent 1 acquired hemolytc
anemua 1s an immune body simular to the unvalent or hyper
immune Rh antibody and may be a respomse to antigen
stimulus

The destructive agent appears to be a fraction of plasm2
protein probably a globulin similar to the umvalent of
Ryperimmune Rh anttbody Because accelerated hemolysts
proceeds at 1 fairly constant rate m acquired hemolytic an
emia 1t appears that the agent does not require spectal conds
tions of temperature or pH for activaty The sensitizing agent
can be removed from the surface of the red cell by heating &
suspension of sensitized cells 1 normal saline The mmune
body appears to remain active to some degree m the saline
eluate because normal cells exposed to 1t become agglutinable
m the Coombs reagent The agent 1s thought to be active for
all erythrocytes because transfused cells seem to be destroyed
at a rate which appro<imates rate of destruction of native
cells

Although the etiologic significance of the antibody lihe
abnormality m acqutred hemoly tic 1nenma seems established
study of patients who appeared to have recovered completely
following splenectomy showed persistence of the abnormahty
Erythrocytes from pattents in remisston were agglutmnable 12
antt human globulin serum though all evidence of accelerated
hemolysis had subsided This suggested that the agglutm
abilitv of ervthrocytes m the vartous mediums could be the
result rather than the ciuse of the disease and that splenec
tomy produced a remisston by removal of the prmcxpal site
of destruction of abnormal cells On the other hand 1t seemed
that a quantitative relation between the amount of immune
body present and the rate of blood destruction might better
explamn the apparent paradox The authors therefore at
tempted to devise 2 method of quantitatmg the amount of antt
body on the red cell so that measurements could be made dur
g acthive and quescent phases of the disease

Observations on 11 patents with acquired hemolytic
nsitization of erythrocytes by an antibody

anema showed ses



PERNICIOUS AND OTHER NUTRITIONAL
MACROCYTIC ANEMIAS

This title 15 wtended to mnclude nstances of permicious and related
macrocytic anermas defined by their response to punified hiver extract and
to vitamn B Other macrocytic anesas fail to react to these agents but
do respond to crude prally admimstered liver extract or to ptesoylglutamic
acid Recently evidence has been put forward to suggest that the megalo-
blastic anemia of mnfancy may be due to a combined deficiency of pterayl
glutamic and ascorbic acad It 15 possible that the so called eitrovorum
factor which may be the biologically active form of pteroylglutamic
acid requires ascorbic acid for its formation s the body —]

Hemoposetic Activity m Pernicious Anemua of Beef Mus
cle Extract Containing Food (Extrinsic) Factor on Intra
venous Injection without Contact with Gastric (Intrinsic) Fae
tor Previous observations had shown that 200 Gm beef mus
cle 15 hemoporetscally active 1 addisonian pernicious anemsa
when 150 m] normal human gastric juice 1s given by mouth
simultaneously If an acid mixture of beef muscle and gastric
juice 15 ncubated 12 hours and then neutralized 1t also 1s
active On the other hand 1f the mcubated muxture 1s heated
to 100 C for five minutes 1ts hemopoietic activity as deter
mmed by oral administration 15 destroyed whereas that of
whole liver or liver extract 1s not detectably affected by such
a procedure From this st was assumed that the thermostable
ant: pernictous anenna princple of liver was not formed by
the mcubation procedure m vitro and that heat merely de
stroved a thermotabile factor 1n gastric juice

If a beef muscle and gastric juice mixture 15> given at an
aad pH (18 35) after incubation no hemopouetic effect ap
pears whereas 1f treated with alkali to gne pH of 57 1t 1s
active This d that a prel hy 1 mteraction
occurred between the so called extrnsic factor of beef muscle
and the mtrinsic factor of normal human gastric juice at or
about neutrality withm the mtestinal tract

Because of this evidence the creased hemoporetic activ
ity mn pernicious anerma of biver and of relatively crude liver
extracts when given orally with human gastric juice was
oniginally assumed to indicate the presence of extrinsic factor
as well as of the anti pernicious anermia prmciple However
1t was later shown that even refined liver extracts and pure
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mission 1 both was associated with decrease m amount of
adsorbed 1immune body However m one patient anttbody pro-
duction returned without 1mmedate rectrrence of hemolytic
anemia This inconsistency 1s not understood

That defintte and sustained leuhopenra with neutropenia
and thrombocytopenia occurred 11 several patients with hemo
Iy tic disease due to an mmmune body agent ruses questions as
to etiology of classic thromboeytopente purpura and splemic
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neutropemsa  Some pattents observed seem to have transttion
forms between acquired hemolytic anerma and thrombocyto
pemc purpura Sensitized platelets may be susceptible to ag
glutmation and phagocytosis and the presence of an antt
platelet antibody 1n the crreulation may damage the cytoplasn
of the megakaryocyte so as to ihibit the formation of
platelets

[Thus fast 15 mterestmg 1 view of the demonstration by Ackroyd

(this YEaR Beok p 442) of platelet agglutmation mn the plasma of p2
tients :xhlbxtm% thrombocytopenic purpura due to sensitrzation 0

sedormid ®—Ed
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sorption of glucose 1 tyrosine or digestion products of casemn
[ Subsequent observations continue to pomt to vitamm B only as the
material potentiated by gastric juice —]

Antianemia Activity of Fecal Extract from Permicious
Anemia Patient Microbiologic assay has shown that patients
with untreated pernicious anenua excrete m feces substances
which act as growth factors for Lactobaciilus factis Dorner
the orgamsm used for assay of vitamun By, Four substances
1n Irver have been found to be active for this orgamsm and
one of these thymidine failed to induce a remusston 1 a case
of permcious anem:a S T E Callender B J Mallett G H
Spray and G E Shaw? therefore attempted to find whether
the substances actwve for L lactis Dorner in feces of untreated
pernicious anemia patients were also effective agamst the
anemia

‘When 5ml of a properly prepared extract of feces was n
jected mtramuscularly daily for five days into a patient with
untreated permcious anemia an optimal reticulocyte response
and rise 1n hemoglobin occurred and the marrow presiously

loblastic changed to normoblastic Chromatography of
the extract suggested that the antipernicious activity was due
to vitarmin By, 1tself

[Bethell has made simtlar observations Because Cirdwood ha  hown

that the daily feca! output contamns about 05 mg of pteroylglutanuc acid
ungss] Lnown to be ab ent 1t may have been mvolved n these results

Decrease of Renmnogenursa in Pernicion  Anemia and Its
Diagnostic Value 1 Laver Treated Patients was studied by
Ole Sylvest Externally secreting glands lose some of ther
secretion 1nto the blood stream and this secretion 1 excreted
in the urine When such glands become acutely inflamed they
often become leaky and larger quantities of secretion pass
mto the blood and thus mnto the urme (eg the dstasuria i
parotitis and pancreatitis) Conversely 1t 1 to be expected
that when the e glands are atrophied the secretion will be re
duced In atrophy of the pepsin and rennmn producing glands
w the gastric mucosa excretion of pepsin and renmn 1n the
urine must therefore be supposed to decrease or cease

Atrophy of the gastric glands occurs 1n permcious anemta
Histologic changes in the stomach are most pronounced 1n the
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vitamm B, dersved from Iiver when given by mouth were
potentiated i therr hemopotetic effect by gastric juice
Observations reported here by Frank H Gardner Jobn W
Harns Robert I' Schulling and Wilbam B Castle® {Boston)
concern questrons obsviously raised by these findings Can ex
trmsic factor alone (beef muscle) act directly as the anit
pernictous anermua principle 1e  1s a suitable preparation of
beef muscle such as vitanun B; hemoporetically effectnne 12
pernicions anemia on parenteral administratson without con
tact with _astric juice® Is the hemoporetic potentiating action
ot mtrmsic factor specific only for vitamn By and chemcally
similar substances 1 beef muscle and i other foods or does
mtrmsic factor also facilitate nonspecific absorption or other
wise enhance hemoporetic 1ction of other substances?
Observations were made during successtve periods of 10
or more days on seven patients with addisoman pernicioss
anemma A 70 per cent alcohol extract of beef muscle was the
source of food (extrinsic) factor \When 10 ml extract was
given daily by mouth to these patients a detectible reticulo
cyte response appeared m only one mstance When the extract
was gnen with normal human gastric juice to four patients
rettculocy te responses appeared m all when the materral was
subsequently gnven intravenously without gastric juice 10
three of these patients another reticulocyte response ap
peared mdicating greater hemopoietic activity
In tho patients 1t was shown that hemopotetic effect 0t
10 ml beef muscle extract on daily intravenous tnjection Was
fess than that of daily intramuscular injection of 1 pg crystal
Iine vitamun By, Microbial assays indicated that 10 ml beet
muscle extract contamed 037 09 pg vitamm B activity
Juden,, from previous observations on the potentiationt of
erystallme vitammn B; by normal human gastric juice the
hemopotetic activity of the beef muscle extract when grven
otally with gastric juice appeared surprisingly great How
ever only this fact suggested that substances 1n the meat ex
¢ract other than vitamm B, were susceptible of potenttation
by normal human gastric quice on oral admuustration i per
moous snemiz No evidence was obtamed for nonspectfic
effect of gastnic (intrinsic) factor m increasmng hcmopoldll)c
action of pteroy lglutanyic aexd or 1 promoting ntestinl 3

Gy 7 Lab & C Med IS0 SN mb 139
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sore tongue indigestion and weight loss occurred and anemia re
curred She 3t d of i d and & and
of paresthesta in the hands and feet Some months later she was
hospitalized. Slight clubbing of fingers edema of legs and glossitis
were present There was a swelling apparently composed of firm
coils of bowel in the center of the abdomen and peristalsis was
vissble and noisy Blood study showed hemoglobm 94 Cm  erythro
cytes 2630000 color 1ndex 1.2 reticulocytes 16 per cent and leuha
cytes 3,200 Sternal puncture revealed an active marruw with both
normo- and megaloblastic hemopoesis There were 12 per cent
megaloblasts and 21 per cent normoblasts in the film. A fractional
test meal revealed free hydrochloric acid and barrum meal study
evidence of relatine small bowel obstruction with hypermotihity
Plasma protein was 417 Gm per cent.

Treatment consisted of a low fat high protein diet with yeast
and proteolyzed hiver extract by mouth Plasma protem rose to 61
Gm per cent and edema dirumished. As a preliminary to aperation
transfuston of 2 pt blood was given The previous anastomosis was
identified 1 1n above the ileocecal valve The excluded cail of bowel
which was about 2 ft long contamned several strictures and the n
tervening musculature was greatly dilated and hypertrophied The
mesentery was thickened as 1n regional ileitrs but the bowel wall
was not so rough and appeared whiter than in this disease The ex
cluded foop was resected and side to side anastomosis periormed

ecovery was good Liver extract was admimstered parenterally
and despite relapse of anemia once after therapy was discontinued
because of sensitization and again after an emotional upset four
years after surgery the patient was symptom free and the red cell
count had been maintained

[In view of the work of Janet Watson suggesting 1ntestinal bactersa
presumably 1n the colon may compete for available vitamm B 4, 1t seems
po%sllib%e that a small intestinal loop could greatly enhance this competition,

Permicious Anemuia and Related Anemas Treated with
Vitamin By, Edgar Jones Willlam ] Darby and John R
Totter* believe that vitamun B, should be used 1n daily doses
of 3 pg dunng the first s1< weeks of treatment of permcious
anemia and thereafter in daily doses of 1 pg In some patients
other factors may be necessary to obtamn maximal erythrocyte
levels These conclusions are based on personal experience
with eizht patients and the reported expertences of others

Reticulocyte count was an unrehable quantitative criterion
of the adequacy of therapy Often amounts of vitamn B,
or liver extract sufficient to produce maximal reticulocyte re
sponse faled to produce red cell regeneration

Vitamun By; pteroviglutamic acid and liver extract each
TT® Dot 4827844 T 1y 1909
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hydrochloric acid  and pepsin producing area of fundus
glands

With a method previously described by the author the
renminogen 1n the urme of 25 normal persons 30 with per
nicious anemta and 9 with another hind of pastric achlorhy
dria was deternuned Those with pernicious anemia showed no
values above 03 rennin umts/10 ml urine In the normal
group values for persons aged 17-46 ranged from 06 to 25
rennin umits and for those aged 63 77 from 01 to 15 umts
Histamme adminstration caused no consistent increa e 1
urine renmn concentration 1 normal persons

If values above 03 rennin umts are found m 10 ml of
morning urine 1t 1s likely that the patient does not have per
nicous anemia

Clinical Association of Macrocytic Anemra with Intestinal
Stricture and Anastomosis D G Cameron G M Watson
and I T Witts? (Radchiffe Infirm Oxford England) revien
60 cases from the hterature and report 1 case Peripheral
blood smears were 1dentical with those of patients with add:
somian pernicious anemia and bone marrow studies revealed
some degree of megaloblastic change Gastric analysts how
ever often showed free acid Steatorrhea was not commonly
found and 1t seems unlikely that resection was an important
factor because in no case was more than 60 cm of ntestine
removed The cause of anemia 1n these patients 1s not under
stood but macrocytic anenua has ocenrred 1n rats after blind
loops of small mtestine were produced surgically It may be
that toxic compounds are formed 1n such loops which nter
fere with erythropolesis In some rats anemm responded to
mjections ot hiver extract Liver therapy was used 1n 27 of
the 61 patients with success i 22 In several surgical correc
tron of the ntestinal abnormality led to cure of anema

‘Woman 42 whose mother was known to have permicious anemia
presented symptoms of subacute intestmal obstruction Relief from
bd 1 followed of adjacent loops of ileum
A year later she agam became 11l and was found to have severe hy
perchromic anemia with a hemoglobin value of 59 Gm per cent
and an erythrocyte count of 1690000 Blood film showed macro
cytosts anisocytosts and poikilocytosis Treatment with an oral hiver

reparation was effective
P }}]Tour years later she was unable to obtam oral hver extract and

was gtven a preparation mtramuscularly Despite intensive therapy

(3) Blod 4793802 Jly 1949
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sore tongue indigestson and weight loss occurred and anemaa re
curred She d of abd i di and d and
of paresthesia 1n the hands and feet Some months later she was
hospitalized Slight clubbmg of fingers edema of legs and glassitis
were present There was a swelling apparently composed of firm
corfs of bowel in the center of the abdomen and penstalsis was
ssible and rioisy  Blood study showed hemoglobin 94 Gm erythra
cytes 2630000 color mdex 1.2 reticulocytes 16 per cent and leuko
cytes 3200 Sternal puncture revealed an active marrow with both
sormo  and megalobfastic hemopowesis There were 12 per cent
megaloblasts and 21 per cent normobasts an the Blm A fracvoral
test meal revealed free hydrochionie acid and banum mea! tudy
evidenc  of relatve small bowel b truction with hypermotility
Plasma protein was 4 17 Gm per cent

Treatment consisted of a low fat high protein diet with veast
and proteolvzed Diver extract by mouths Plasma protesn rose o 61
Gm per cent and edema dinusit hed As a preliminaty to operation
tramfu 1on of 2 pt blood was given The previous anastomosis was
wentified 1m above the eocecal valve The excluded co ) of bowel
which was about 2 ft lonig contawed several strictures and the in
tervemng muscalature was greatly dijated and hypertrophied The
mesenterv was thickened as in regional ileitss but the bowel wall
was nat so rough and appeared whiter than in this disease The ex
cluded foop was resected and side to-side ana tomosis performed

Recovery was gaod Liver extract was administered parenterally
and despite refapse of anemia once after therapv was discontinued
because of senutization and agam after an emcticna) vpser four
years after surgery the patient was symptom free and the red cell
caunt had been muntained

{In view of the work of Jaset Watson uggesting antestinal bactenia
presumably in the cofon may compete for avalable witamn B s 1t seems
puiixhée that a small mtestina) Jocp conld greatly enhance this competition

Pernscious Anerma and Related Anemas Treated with
Vitamun By, Edgar Jones Willam ] Darby and John R
Totter* beleve that vitamn B, should be used in dasly doses
of 3 pg during the first six weeks of treatment of permcious
anemia ard thereafter 1n daily doses of 1 g In some patients
other factars may be recessary to obtain maxmmal erythrocyte
levels These conclusions are ba ed en perscnal experience
with eight patients and the reported expersences of others

Reticulocyte count was an unrefisble quantitative criterion
of the adequacy of therapy Often amounts of witamin By
or liver extract to produce 1 locyte re
sponse {atled to produce red cell regeneration

ttamin Bya pteroyighatamic acd and hver extract each
) Bood § 827866 T 1y 1989
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reduced the fecal urobthnogen output possibly by decreasing
urobilinogen formation by promoting formation of less
fragile red cells or by decreasmg urobilnogen formation 1
some nonhemopoietic tissue

Because no change in urinary excretion of pteroyleluta
mate or of porphyrin was detected 1 patients grven vitamit
By it is nferred that the effect of this vitamin does not de
pend on great release of pteroylglutamic acid

The authors also gave vitamm B, to one patient with nt
trittonal macrocytic anemia one with sprue and one with
anema associated with intestmal lipodystrophy Erythropo!
etic response was satisfactory in all In two patlents mild
neurologic myolvement was relieved by vitamin By alone

Vitammn By 15 regarded as the third chemcally distmct
substance demonstrated to possess hemopotetic activity pter
oylglutamc acid and thymine bemng the other two

(In our experience 1t 15 certamly not necessary to give daily doses of
punified liver extract or of vitamm B to promote excellent ‘hematologit
and climeal remissions After the first sure signs of response weekly 1
Jections will suffice for the next six wecks when blood regeneration will
usually be reasonably complete Thereafter we give mjections once 3
month at the rate of 1 US P umt a day—Ed }

Vanable Response to Vitamn B, of Megaloblastc
Anema of Infancy 1s reported by Calvin W Woodruff How
ard W Ripy J Cynl Peterson and William J Darbv? (Van
derbilt Univ ) The term megaloblastic anemia has been used
to designate normocytic or macrocytic anemia in nfancy and
childhood characterized by megaloblastic arrest of bone mar
row The disease responds to liver extract or to pzerD}’lgl“
tamic acd Isolation from lier of another hemoposetic su
stance vitammn B; and demonstration of 1ts effectiveness i
pernictous anemia provides an additional tool for study of
megaloblastic anemia Available nformation mndicates that
1 pg By possesses hemopotetic activity 1n pernicious anemia
of approximately 1 USP umit of punfied lver extract A
single dose of 25 pg 15 usually followed by a maximal retict
locytosis m PETnICIOus anemia

The authors report excellent response m two patients with
megaloblastic anerma of nfancy treated with vitamm By 2
third patient showed no hematologic response but later re
sponded well to folic acid Hematologic response of the first

) Pdt 473729 De mb 1949
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two patients to vitanmn By was in all respects comparable
with that obtained with folic acid or liver extracts

Expertence with these three patients suggests that the
megaloblastic anemra of mfancy may be not a sngle entity
but rather a syndrome some cases of which may respond to
one of the newer hemoposetic vitamins while other cases re
spond to another

1Agreed The first two patients probably had a limted intake of vita
mn B The third yudgmng from recent obsersahions by Lubby and by
May had a deficient intake of folic acid or one made inadequate by a con
trolling dehcrency of ascorbsc acid —Ed

Effect of Animal Protein Factor Concentrate on Persons
with Macrocytic Anemua of Permicious Anenua, of Nutntional
Macrocytic Anemia and of Sprue, and on Persons with Nu
tritional Glossitis Far 15 years mvestigators have been work
g mtenstiely on an illustve vitamn or a complex of closely
related factors found n assocration with protems of animal
ongin For a number of years there has been evidence that
soya bean meal was not adequate as the only source of protein
m poultry feeds Hatchability of eggs produced by hens fed
these diets was low whereas this defect could be remedied
by feeding meat scraps Wath wsolation of vitanun By 2 long
sought for antipernicious anerma factor of Iiver 1nvestigators
reported that 1t possesses ammal protemn factor activity for
the chick and concluded that 1t 1s rdentical with or closely
related to the animal protemn factor from other sources

Tom D Spies Guillermo Garcia Lopez Fernando Milanes
Robert E Stone Ruben Lopez Toca Tomas Aramburu and
Sam Rartus® therefore studied the effectrveness of an ammal
protem factor concentrate produced by micro organisms (sup
phed by Dr T H Jukes of Lederle Laboratories Inc) m
five cases of pernicious anemia four of nutritional macrocytic
anemia three of nutritional glossitis and three of tropical
sprue After baseline determinations were completed animal
protein factor concentrate was njected 1 amounts rangng
from a total of 5 cc m 23 days to 5 cc daily for 14 days

Intramuscular mjection of ammal protewn factor concen
trate in permiuious anemia nutritional macrocytic anemia and
tropical sprue was followed by a positive hematologic re
sponse in each case Parenteral administration 1 nutritional
glossitiy unassocrated with anemia led to disappearance of

16) Blood 48158 6 T 1y 1945
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redness and soreness of the tongue The fimted amount of
clintcal brologic and chemical evidence avarlable tn studymg
animal protemn factor might suggest that this substance 15
wdentical with vitamin B, More complete evaluation
needed

[Similar results 1 pernicious anem:a have been reported by St
and his associates —Ed 1

Pteroyl Polyglutamic Acids mm Treatment of Perniious
Anemia The remarkable therapeuttc and hematologic results
obtamned with folic acid n treatment of permicious anemi
naturally suggested that folic acid deficiency plaved a part it
etiology of this disease consequently some worhers suggested
that patients with permicious anemia were able to utilize only
the parent folic acid and not the pterov] polyglutamates from
which 1t 1s normally formed Because of conflicting reports 33
to whether patients with permicious anema can utilize foltc
acid conjugates and the bearing of these results on etiology
of pernictous anemir John F Willanson and Martin C
Israels? (Untv of Manchester) extended therr studies using
two synthetic folic acid conjugates pteroy! tr1 y glutamic acid
(teropterin®) and pteroyl d1 @ glutamic acd (dnopterm’)

Thirteen patients with permictous anemsa were treated
Eight were given teropterin® alone via intravenous mtramus
cular and oral routes All had normal responses with retict
locytosts and subsequent increases of red cells and hemo
globm Three were girven diopterin® alone ntravenously and
wntramuscularly Doses available were summal but all three
had reticulocyte responses and seasonable ncreases of 1€
cells and hemoglobm Two patients were given diopterm® and
then teropterin ® one responded poorly to dioptermn® but well
to teropterin ® and the other responded satisfactorily to both

The authors conclude that patsents with pernicious anem2
can hydrolyze and utilize folc acid conjugates (pteroyl poly
glutamic acids) whether of a naturallv occurring Ti‘m‘"g
type like teropterm® or an @ amino type lihe dropterin
which does not occur 1n nature There 15 thus no reason to
suppose that n pernictous anemia there 1s a failure to release
free folic acid from 1ts conjugated form

[Since 1t 35 known that the synthetic mono glutamc acid commonly

foyed under the name of folic acid or pteroylelutamic acid 1s effective
,e;:n 1;;ex},mcxous anemua 1 05 10 mg amount daily it would have been

) La t2689691 Oct. 15 1949
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more meamngful had these observations not been conducted with such
buge doses as 100 mg at 2 single njection —~Ed 1

Studies 1n Pernicious Anemia Patients Treated with Liver
Extract and Folic Acid Antagomsts Leo M Meyer Norton
D Ruz Anthony Caccese Tulus Rutzky Arthur Sawitsky
and George Bock® (New York City) found that tolic acd

do the erythrop effect of hver
extract 10 patients with pernicious anemia The dose of folic
acid antagorist necessary to prevent reticulocytosis and n
crease in hemoglohin and red cells varied i different patients
In one patent 40 mg met fol B (methyl pterowc acd) daly
had onfy a partial effect whereas 200 mg daily resulted
1o reticulocyte respanse and a stationary blood picture for
one month After discontinuance of the drug further admin
1stration of hver extract was followed by stow rise i hemo
globin and red cells but no reticulocvtosis Another patient
also had a weak rettenlocyte response with an actual fall n
hemoglobin and red cells necessitating trans{usion when
given 40 my of antagonist daily and 10 umts of liver extract
Adequate fiver therapy and 60 mg of antagonist daily were
followed by no reticulocytes or change 1 penpheral blood
count After the antagomist was discontinued and repeated
liver extract injections were given there was a sfow rise m
red cells and hemoglobin but no reticulocyte response was ever
evoked A third patient had a similar course After admmis
tration of 20 umits of biver extract there was complete absence
of reticulocyte response and fall in hemoglobin and red cells
with only 40 mg of antagomst for four days Injection of 10
umts of liver extract produced no change in hemoglobn red
cells or reticulocytes Admimstration of 10 umits of liver ex
tract on each of two successive days one week later re
sulted 1n a slow wncrease 1 hemoglobin and red cells and a
very poor reticulocyte response A fourth patient came un
der observation dunng a saty factory reticulocytosss Admin
wstration of 200 mg met fol B for 16 days had no apparent
effect on reticulocytes but hemoglobin and red cell count re
mained practically unchanged After the drug was discontin
ued for 15 days blood count rose sfowly The fifth patient
was treated with an fol R (pteroviaspartic acd) a les. po
tent folie acd antagomist than tmet fol B and sulfadianne was

€} Am ] M 5 218197 03 A gut 1549
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admunistered to prevent liberation of folic acid mn the small
mtestine  Although satisfactory reticulocyte response oc
curred after 10 umits of liver extract no change m hemoglobm
and red cells took place In three of these pattents pronounced
megaloblastosts followed treatment with folc acid antage
mists even though they recened adequate liver therapy All
patients uniformly appeared 11l and complamed of weakness
fatigue and somnolence while recenving either antagonist Ap
parently the drug had a continued effect because after discon
tinuance patients felt badly fad no reticulocyte reactions and
no climical improvements were noted

An additional patient with pernicious anemia m refapse
was treated with 200 mg met fol B daily for 14 days but was
given 10 and 15 y vitamin B; on the 3d and 11th days and
5 mg a methopterin (4 ammo 10 methy! pteroylglutamic aad)
mtramuscularly No clinical remission or reticulocyte response
occurred hemoglobin red and white cell counts did not ris¢
and sternal asprrations revealed megaloblastosts of 11 A
per cent on four occasions

It 1s concluded that lach of hematologic response i pa
trents with pernictous anemma in relapse treated with adequate
doses of Irver extract and a folic acad antagomst suggests that
pteroylglutamrc acid 1s necessary for productton of red blood
cells

Idiopathic Steatorrhea (Nontropical Sprue) with Megale
blastic Anemia Laver treatment for troprcal and nontropical
steatorrhea with macrocytic anenna has been recommende:
for many years though the response 1s unpredictable A new
line of approach was provided by reports on the effect of folic
acid m the West Indian form of tropical sprue which tated
that there was remission of megaloblastic anemia and relief
from such symptoms as sore tongue anorexia and passage
of bulky fatty stools However the number of adequately
studied patients 1s small

M C G Israels and J Sharp® (Manchester) therefore re
port on five patients who had megaloblastic anemra refractory
to liver treatment Three of them were also refractory to vita
mm By All responded both clintcally and hematologically
to folic acsd
T La cet 1752756 Ap 22 1950
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In these patients the disorder was characterized by pro
gressive and often severe ariemia mfantilism mild finger club-
bing and skin rashes of a deficiency type megaloblastic
change in marrow mually free HCl in gastric jwice and defec
tive absorption of fat from the bowel Detective fat absorption
may be difficult to detect unless specrally looked for If missed
diagnoss 1s ikely to be refractory megaloblastic anemia
None of these patients was known to have steatorrhea at
onset of anemsa and 1 two there were few symptoms to sug
gest the diagnosis Oue patient was onginally thought to have

diopathic refractory megalobl anemia 1t responded sat

wsfactorily to folic acid A year later the patient relapsed and
for the first time had fatty bulky stools with fat absorption
of only 59 per cent Diagnosis was changed to diopatiuc
steatorrhea In another patient onginal diagnosis was achres

tic anemia and 1t was five years before fatty diarrhea dis

closed the true diagnosis A 12 day test 15 essential for acen

Tate assessment of quantitative changes 1 fat absorption and
+f correct diagnosts 15 to be reached at an early stage

There 15 now sufficient evidence that there are some pa
tients with megaloblastic anema whose blood picture re
sponds well to Iner extracts vitamin B, and folic acids and
that a second group responds to tofic acids but not to paren
teral lver extracts or to vitamin B; Addisoman pernicious
anemia and nutnbional macrocytic anemia as seen mn America
and the Ve ¢ Indies are in the first group the second group
comprises tropical and nontropical sprue  permicious anemia
of pregnancy and possibh mo t patients with nutritional
meg iloblastic anemia in other parts of the world The authors
stress that f there are megaloblastic marrow and free acd
n gastric juice the next step 1rrespective of gross appearance
ot stools or normal values for fat content of a single fecal
speamen should be a fat balance test Only n this way can
the few patients be detected for whom fohic acid 1s the treat
ment of choice

Even simpler s to proceed with carefully controlled adminsstrat on
of tolic acsd with several reticulocyte counts daring the first 10 days of
therapy —Ed |

Allergic Reactions with Parenteral Liver Therapy and
Vitamm By, Bengt Noveu! (Usiv Hosp Upsala) studied

W Act med 5 4 137 4865 1950
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130 patients with pernicious anemia treated with liver paren
terally 24 (18 per cent) of whom had allergsc reactions Sice
six had been known previously to be ughly sensitive to imject
able hiver extracts and had therefore been specially chosen for
this study 18 per cent may be an exaggeration of the actual
number of allergic patients Thirty seven patients had positie
skin reaction to one or more commercially prepared liver ex
tracts given mntracutaneously and 23 of these showed climcal
allergy with mamfest symptoms after therapeutic doses of
liver extracts The other 14 were classified as latently allergic
One patient with manifest allergic symptoms after Iner 1
Jections gave negative skin reactions to all extracts used
Study of the antigenic properties of liver extracts revealed
that the organ specific type of allergy was more common than
the species specific (27 and 10 respectively)

Skin tests with chemically pure vitamr By were pef
fornted on nine patients all of whom had strongly positive
skin reactions to several commercial liver extracts The ongl
nal solution contammed 002> mg/ml This was diluted 1 10
and 005 ml was njected intracutaneously If the full thera
peutic dose of pure vitamin By, 15 proved to be about 0015
mg the mjected amount expressed 1n terms of the necessary
active dose was much higher than the mjected amount
ordmary liver extract used for testing All patients tested with
vitanunt B; showed negative reactions This fact seems to
mdicate that allergic reactions to liver given parenterally are
not usually caused by the pure antianemic factor itself

Allergic reactions began most commonly during the first
year of liver treatment after three years complications of this
type were uncomnion A hereditary tendency to allergy
(atopic constitution) as revealed by close questioning about
a posttive family history of allergy did not seem to be of 1m
portance for development of allergic reactions to Inver given
parentemlly

Noren believes that skin tests are not absolutely decisive
since a positnie reaction may ndicate clmical or latent allergy
but negative reactions make the presence of manifest allergy
extremely unlikely Intracutaneous methods of testing 2P

ared to be more sensttive than scratch tests but m cases i
which scratch tests produced positive reactions chnical al
fergy was usually present Cheching of cutaneous sensitivity
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as a routine method 1n all cases of permcious anema 1s not
necessary but should be reserved for special cases

[In cur experence no organ specific allergy to liver extract has been
encountered Invanably a change from extract denived from pork to one
from beef or vice versa has resulted m complete relief untif in some
mstances sensitwvity to the other species developed The confusion en
this point 1n the literature seems to arise from attempts to interpret skin
tests—Ed ]

HYPOCHROMIC ANEMIA
The following articles are concerned with various aspects of anemias
usually but not always secondary to 1ron deficiency —Ed
Severe Anemia Secondary to Diaphragmatic Hiatus Her-
ma Report of 20 Cases 1s presented by Steven O Schwartz
(Cook County Hosp) Bleeding from the stomach mn these
pattents resulted in severe 1ron deficiency anemias There was
2 paucity of gastromtestinal symptoms but cardiovascular
symptoms were promunent Physical exammnations revealed no
1 Itis d that i patients espe
ctally women past middle age with an tron deficiency anema
but withont a hstory of bleeding without localizing symp
toms and sigmficant physical changes diaphragmatic hiatus
hernia should be ruled out before other diagnoses are enter
tained
Defimtrve diagnosis of diaphragmatic herma 1s based on
< ray studies Small or reducible hermias are likely to escape
discovery unless the examiner 1s alert for such clues as (1)
displacement of the lower segment of the esophagus (2) tor
tuous but not dilated termunal esophageal segment (3)
angulated segment (4) undue retardation of the barmm
stream at the hiatus (5) gastric content level above the
esophageal aperture (6) differentiation of what apparently
15 high hourglass contraction of the stomach with a visible
niche at the constriction site and which often 1s a stomach
herma through the diaphragm wath the ulcer merely a com
plication
In most patients with diaphragmatic hernia bleedmg 15
due to congestion of the mucous membrane and venous en
largement 1n the walls of the hernrated portion of the stom
ach Ulcers in the herniated portion of the stomach have been
@ I M Y 97204210 Ap 1 1950
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130 patients with pernictous anerma treated with liver parea
terally 24 (18 per cent) of whom had allergic reactions Since
six had been known previously to be hughly sensitive to mject
able liver extracts and had therefore been specially chosen for
this study 18 per cent may be an exaggeration of the actul
number of allergic patrents Thirty seven patents had positne
skimn reaction to one or more commercially prepared liver ex
tracts given mtracutaneously and 23 of these showed cltmesl
allergy with mamfest symptoms after therapeutic doses of
liver extracts The other 14 were classthed as Jatently allergic.
Oue patient with manifest allergic symptoms after liver m
Jections gave negative shin reactions to all extracts used
Study of the antigente properties of liver extracts revealed
that the organ specific type of allergy was more common that
the species specific (27 and 10 respectively)

Skin tests with chemically pure vitamn By were per
fornted on nine pattents all of whom had strongly positine
shin reactions to seyveral commercial liver extracts The orgt
nal solution contamed 002> mg/m! This was diluted 110
and 005 ml was mjected mtracutaneously If the full thera
peutic dose of pure vitamn By, 15 proved to be about 0015
my the injected amount expressed n terms of the necessary
active dose was much higher than the njected amount of
ordiary liver extract used for testing All patients tested with
vitannn By showed negative reactions This fact seems to
dicate that allergic reactions to hver given parenterally are
ot usually caused by the pure antianemic factor atself

Allergic re began most v during the first
year of hver treatment after three years complications of this
type were uncommen A heredstary tendency to allergy
(atopte constitution) as revealed by close questioning about
3 posttive family tistory of allergy did not seem to be of 1m
portance for development of allergic reactions to liver grven
parenterally

Noren believes that skin tests are not absolutely decisive
since a positive reaction may indicate chinieal or latent allergy
but negative reactions make the presence of manifest allergy
extremely unlikely Intracutaneous methods of testing ap

ared to be more sensitive than scratch tests but m cases
which scratch tests produced positive reactions clincal al
lergy was usually present Checking of cutaneous sensitivity
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platental transfer and 1s analogaus to smcrease 1 sron bradmng
capacity of serum in iron deficient states Tlevation 1n plasma
copper wauld seem to be sndegendent of changes i mron smee
there was no correfation i tnme or degree between these tho
values Additional hnowledge concerming metabclism and
functions of copper 1s needed before conclusions can be drawn
concerning its sigmficance i various climeal condihons

Tat Ironn Hyp Anema A 4 with
Rheumatord Arthntis was insvestigated by R J G Smclar
and J J R Duthie' {Ldmburgh) Hemoglobmn levels were
measured on 100 consecutive patients with rheumatord asthn
s on admission and discharge {rom hospital Average hosp
2l stay was stx weehs \ll patients were on the same bisic
regime whuh mcluded full dret and vitamm concentrates
with extra protemns if necessary Patients with hemoglobin
levels below 80 per cent wese given sron orally 1n the form of
fersolate beinmung with a dose of 3 gr three times darly and
m reasing to 6 ,r during their stav Hemo, lobin levels re
muned below 80 per cent in 12 per cent of these tases The
effect of intravenous tron in the patients who did not respond
to oral 1ron was then imestigated A test dose of 50 mg
fertivenin was given 10 exclude patients unduly sensitne to
the drug  subsequent treatment was five 200 mg doses dath
In 16 of 23 patients a satisfactory riee an hemoglobm fol
lowed adnunstration of intrarenou iron

Intravenous admunistration of ron 1s worth a tnal in all
prtents with by pochromie anemra 1ssociated with rheumatoid
arthnins who do not sespond atr actortly to tron by mouth
With darly doses not exc ed ng 200 mg  touc effects were
msgmhicany

11ty probably even smore wmpcrtant not to give a farge total amount
of tron Bec u ¢ &' the possibil ty of produr ng hemossderosis The au
thors poliev fatoti o 1 Cm seems sensibl It shoull be appreciated
howe er that no sigmteant rise it hemoplobun values could be expected
before f1 0 weeks ata refatively hagh inttial level On the other tand the
1005 smpectiors shoul! not sinply be contim ed yntil that <vent occurs for
1t may rever appear o the face of chremic infection —Ed 1

Iron Overfoad (Hemosiderosisy Aggravated by Bload
Transfustons is reported by £ E Mwrhead G {rass F
Jones and J M Hill’ (Dallas Tex t Excessive sron deposits
 the body are usually placed in one of two cate,nries (1)

{7 Lan et 2GS 64T O 8 1989
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reported They are the result of trauma and are usually m the
lower end of the esophagus near 1ts juncture with the stom
ach Traumatic ulcers result from to and fro action ot the
stomach 1n the herntal rin, when the hernia 1s small and from
forceful pressure exerted on the Jarge distorted and con
gested stomach during attacks of vomtmg when the hernia
15 large

Studies on Free Erythrocyte Protoporphyrin, Serum Iret,
Serum Iron Bmnding Capacity and Plasma Copper durng
Normal Pregnancy were carried out by Jane Fav G E Cart
wright and M M Wintrobe? (Umv of Utah) to determine
the chemical pattern of the blood in the pregnant state
Measurements m 86 normal pregnant women revealed 2 de
crease m packed red cell volume m the latter part of preg
nancy There was no significant change m free erythrocyte
protoporphyrin although a shight elevation of the mean was
found during the Intter phase of pregnancy A dwmmnution i
serum iron was evident durmg the latter part of pregnancy
and at the same time the 1ron binding capacity of serum 1
creased Plasma copper values mcreased during the first tri
mester and remamed elevated during pregnancy Normal
values were regained during the first two months post partum
Plasma copper values were considerably higher 1n maternal
than mn placental blood whereas the converse was true for
serum 1ron

Changes noted during pregnancy differ 1n certamn respects
from those observed i varous types of anemia Serumt 1ron
values m pregnancy did not reach the extremely low levels
seen 11 1ron deficrency nor was there the pronounced crease
i free erythrocyte protoporphyrin seen mn tron deficrency
anemiz The chemical pattern did not correspond to that ob
served in the anemia of imfection in which an mcrease i
erythrocyte protoporphyrin and a decrease n 1ron bmding
capacity of serum occurs

Tron binding capacity 1s increased durmng the latter half
of pregnancy when demand for 1on by the fetus 15 greatest
Present observattons reveal a close time correlation between
decrease 1n scrum 1ron and increase n 1ron binding capacity
It may be that elevation 1o ron bmding capacity 1s part of
the mechamism for increased 1ron absorption mobilization and

T . f1q In tg ton 28 487491 Al y 1949
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tients was compared with that of the same type of tissues
{rom 10 patsents who died suddeniv and in whom there was
no apparent abnormahity of these tissues Iron content was
much higher n the five anemic patients Of nterest was the
preponderant concentration of 1on m the hver In four cases
total amount of hver won approxumated the total amount
Lnov n to have been given in the transfused blood But a pre
ponderance of wron was also observed elsewhere m the body
theretore an additional ource of won must exast Absorption
by the intestinal mucosa despite anr already existing excess
seems the most hhely source Figure 73 illustrates a section
of hiver from one of these patients

The types of anemsa mn the five pattents were acqured
hemolytic anemia 1 two  aplastic anemia 1 twa one of
whom had a pulmonary fungus granuloma and the other 2 tun
berculowd granulomatous nephropathy and m one classic
permciaus anemia with repeated relapses due to the patients
{atlure ta mamntam liver therapv Tach of these anemias 15
known to be associated with mcreased plasma iron concentra
tion and with some increase n tissue iron content In these
mstances tissue 1won content however was greatly mercised
and was of the de ascribed to hemoc In
the lungs sterstitial fibrosis was prominent accompamnied by
preumonitis Excessive hiver damage had occurred 1 three to
five cases hudneys contaned 1won casts and displayed chinical
evidence of furctional impatrment Hepatiis occurred m three
patients and the hkehhood of homologous serum hepatitis
cannot be excluded Moderate renal nsufficiency mught be
blanted 1n part on severity of the anemia Lxplanations other
than sron deposits for the observed findings are therefore po
sible nevertheless 1t seems that excessive ntracefiutar iron
deposits should have adverse functional as well as morpho
fo,t imphications

Eventual outcome for patients with refractory anemia does
not appear good Development of soimmumzation of mider
types leads to a shorter and shoster span for infused erythro
cyte  Greater frequency of transfu sons means more 1wan 15
being deposited throughont the body The large won deposits
i retieuloendothetial elements mav act to produce effects of

a reticuloendothehial block thus fowerng resistance to nfec
tious agents
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Hemostideross 1s characterszed by widespread 1ron deposition
assocated with prolonged hemolysis or following repeated
experimental wmyectton of hemoglobm solution mtravenously
(2) Hemochromatosis 15 most often characterized by wide
spread 1ron deposition (hemosiderin prgment) hemofusemn

FerTe %,
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deposits increased copper content of tissues cirrhosis ang
hypogonadxsm pancreatic damages and diabetes mellitus an
kin pigmentation These features of hemochromatosis vary
1n mtensity and 1 frequency of their combimation

At autopsy five anemic patients who had required transfu
sions over prolonged periods had widespread iron deposits 1n
various tissties and parenchymatous tissue damage‘ {:on C:il
centration 1n liver pancreas kidneys and lungs ~F theee
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time was anti A agglutimin detected 1n the infant s serum and the red
cells gave a negative Coombs reaction Antibodies 1n_the mother s
serum for the hve Rh Hr antigens 1n bloods of type RbyRh; could
not be demonstrated Up to age 17 months repeated examimation
showed the defect 1n hemopoiesis to be confined to farlure of red
cell Repeated are necessary to matntain nor
mal blood levels

The only causative factor for anemra that can be postu
lated 1 this case 1s the possibly mjurious effect on fetal eryth
ropotests of the anti A agglutiun elaborated by the mother
m an ncompatible pregnancy Although the blood disorder
at onset of the patient s 1llness can probably be safely class:
fied as erythroblastosis fetalis relationship of the antt A ag
glutmin to depression of erythropoietic centers and contmu
ance of the anemia require elucidation It 1s conceivable that
erythropalests m the fetus may be impaired by prolonged re
action with an antibody 1n high titer agamst 1ts own red cells
m the course of an incompatible pregnancy It has been
pomnted out that the A and B blood agglutmable factors can
be demonstrated i the fetus between the second and third
month and the biblity of early on 1 the
first months of fetal development has been suggested There
fore prolonged exposure of red cells and their precursors dur
mg a vulnerable period of fetal life to the ant1 A agglutimn
may be responstble not only for anemia at birth but for its
persistence m the neonatal period

To test further the hypothests that erythropoiesis may be
come depressed in erythroblastosis fetalts bone marrow was
aspirated 1n several instances of this disease during protracted
anemma Individual showed a d d percent
age of nucleated red cells mn several cases regardless of
whether treatment consisted of subtotal blood replacement or
multiple transfusions

Blood and Bone Marrow i Patients with Cirrhosis of
Laver were analyzed by Lawrence Berman Arnold R Axelrod
Thomas N Horan Samuel D Jacobson Elwood A Sharp
and Elmore C VonderHeide? (Detroit) on the basis of a re
view of the Iiterature and their study of 25 patients with diag
noses verified by liver biopsy Complete blood studies with
simultaneous asprration biopsy of sternal marrow obtamed

) Blood 451158 My 1940
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Chronic Congenital Aregenerative Anemia (Pure Red Cell
Anemia) A d with I by Blood Group
Factor A Causative fictors of aplastic and hypoplastic
anemias include chencil and phystcal agents mfection ex
haustion of bone marrow and speufic blood dyscrasias and
malignant tumors with bone marrow replacement When thest
factors have been elimmated a relatnvely rare group of 1dio
pathic aplastic anemia remains which has been attributed 10
congenitally inferior bone marrow Aplastic anemm fs 3
chronic progressive disease characterized by simultaneous de
pression of the three principal cellulr elements 1 bone mar
row and resulting mn a peripheral blood picture of profound
anenmua leukopemia neutropenta and thrombocytopema Hypo
plastic anemta differs from aplastic anema in that red blood
cell formation 1s impaired with lesser inyolyement of grany
locy tes and platelets When failure of hemopoests 15 restricted
entirely to erythrocytes without impairment of lenkocy tes of
platelet production the condition h1s been designated chronic
congemtal aregenerative anenua or pure red cell wemia
Carl H Smith® describes a case in which bone marrow farlure
nas confined to erythropotesis without simultaneous deptes
ston of granulocytes or platelets or their precursors

Bov aged 2 months born three weeks prematurely ws hospttal
1zed becanse of progressive anemi Jaundice developed at age # d1ys
and did not dssappear until the third to fourth weeh The mother
had not been pregnant before and there was no history of hereditary
blood disorder On admission there was no jaundice heart and lungs
were normal and spleen and liver edge were palpable at the castal
margin There were no petechiae or other manifestations of bleeding
mnto the skin Hemoglobin level was 95 Gm red cell count
3500000 white cell count 13000 with normal differential count
packed red cell volume 24 per cent platelets 200 000 reticulocyte
02 per cent bleeding time 3 minutes 35 seconds and clottmg time 3
mumutes The mother s blood group was O Rh posunve and that of
the mnfant and father A Rh positeve Chincal course and hematologic
features appeared simular to those of muld erythroblistosis fetalrs
perhaps_due to 1soimmunization of the mother Iy the offsprine
Tests of the nfants salina showed him to be a nonsecretor The
mother s anti A serum titer reached 1 muamum of 1 123000 At na
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megaloblastic anemmas and the macrocy tic anemia of airrhosis
as peripheral blood study does not provide evidence of the
type of erythrapaiests m marrow

Combined study of peripheral blood and sternal bone
marrow may lead the cimeian to senous consideranon of cir
thosis of the finer Macrocytosis or macrocytic anema with
out hypoct plus Jympt and th bocy topenia
with normal or increased marrow cellutarity and normal or
mereased erythracytogenesis and mepakaryocy togenes:s con
stiutes a hematologic prcture which ponts strongly to or
thosis of the Iner W hen anemia 1s absent and the other sigus
are present the probability of cirshosss 18 even greater

‘The authors conclude that combired blood and sternal
marrow study 1s useful n estabhshmg diagnosis of crthosis
of the liver 1n patients m whom other diseases have obscured
1ts mamfestations or m whom histonieal evidence 1s absent
50 that chnteal diagnosts 1s difficult

{The many pownts disungm hing this anemia from permuiovs anem 2
which 1t may superfictally resemble should be noted ~Ed

Blood and Bone Marrow Studies 1 Renal Disease Irwin
R Callen and Louss R Limarzi® (Univ of Ihnots) studred
penipheral blood and bone marrow m 102 patients with nephn
s related diseases and hypertension In 44 patients with
renal disease of sufficient seventy to produce azotemua de
gree of anemia definitely mcreased as nonprotem tutrogen
rose Abnormalities m other blood values such as chlunde
CO; combiming power gincose and albumin and globubn
could not be correlated with degree of anema nor could the
degree of anermz be correlated with level of ntragenous
waste products i the blood Review of these patients hus
tories failed to show that albuminuna or a dehoent protein
diet had any effect on the anemias Hematuria was seen
many patients without anemiz and i some with anemua
There was no correlation between hematuna and anemia Of
the 44 patients with anema and azoterma 81 per cent had a
normocytic b anemta  Periph blood smears
res ealed no sigmficant abnormalities

This study bas shown that anemma 15 rarely present n
cases af renal dtsease unless there 1s an assocrated elevation of
nutrogenous waste products 1n blood It 1s however penerally

8 Am J O Fh 2053 Fu o1y WSO
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within 15 24 hours before the liver specrmen was removed
were carried out on all patients

Principal blood findings were macrocytic or normocstic
anem1z with normal or elevated mean corpuscular hemoglabin
values lymphopenia and thrombocytopenia mn most cases
Bleeding was not an essentral factor 1n productton of anem
m crrrhosts and sevenity of anemta or macrocytosts did not
appear to be related to severty of the ltver lesion

A conststent change 1n bone marrow was extension of the
marrow organ so that active hemopoesis was found m the
shafts of long bones Regardless of the presence or absence 0
bleeding or anemia the sternal marrow was usually of normal
or mereased cellularity with normal or mcreased erythrocyto
genests and megakaryocytogenesss Hypocellulanty of the
marrow was unusual even n patients with advanced Liver le
sions Macronormoblastic erythropoiesis was seen m patients
with macrocytic anemia but megaloblastic erythropoiesis ad
not result from cirrhosis of the hiver

Presence of peripheral cytopentas (anema and thrombd
cytoperna) desprte normal or mncreased formation of erythro
blasts and megakaryocytes mn the marrow was suggestive of
hypersplentsm n patients with hepatic airrhosis In patients
with chrontc hemorrhage blood and bone marrow pietures
were those of iron deficiency anemia aithough other changes
such as lymphopenta and thrombocy tapenia tended to persst

Changes described cannot be constdered pathognomonic 0
crrrhosts even though they appear to be characteristic of the
disease On the other hand 1t 15 not justifiable to consider
complete blood and bone marrow studies as valueless an
without diagnostic importance mn crrrhosis In patients knowst
to have the disease appearance of microcviic hypochromi
anenma or micronormoblastic marrow indrcates chromic bloo
loss Hypocellular marrow 1n patients with macrocy tie anemua
suspected of having cirrhosis 1s unusual and should pomt to
other or additional factors in the clinical picture Although
normocy tic OF macrocytic anemias are compatible with dag
nosis of cirrhosis macrocytic hypochromic anemsa as deter
mined by mean corpuscular volume and mean corpuscular
hemoglobin values 1s not typical and should lead to further
study of the patrent Marrow exanmnation may be of cructal

ymportance 10 distinguishing between pernicious or other
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are most common m cases of splenomegaly 1n older patients
It 15 now generally accepted that bone marrow rather than
the spleen or peripheral blood 1s primarily at fault The chief
argument 1s whether the changes are reactive or neoplastic

John P Wyatt and Sheldon C Sommers® (Boston) studied
30 cases to find clues to the onigimn morphology and nature of
this chnicopathologic monta..e Twenty autopsies were per
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formed Salient observations were as followns Necrosts of
partly matured erythroid and myeloid bone marrow cells ap
peared to be the fundamental primary leston Reactive over
growth of surviving usually more immature cells followed
Extramedullary hemopotests rdentical with that m other dis
eases developed Integrity and eventual overgrowth of re
ticular and stromal tissues were umformly visible 1 matrow
and sites of myelod metaplasia Hemoporetic cells occasion
ally underwent violent hyperplasiz but the mnvasive property
(9) Blood 539347 Ap 1 1950
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accepted that a mild or moderate anemua 1s present mn patients
with chronic glomerulonephrstis who have impaired Lidney
function but no azotemia, the mplications bemg that dis
turbed kidney function 1s a factor 1n production of the anemia
This 15 not m keeping with results 1 thus group Of 22pa
tients having chronic glomerulonephritis without azotermd
(azoterma being defined as a blood nonprotein nitrogen Tevel
above 40 mg per cent), 10 had mild anemia There was only
one instance of anemra m a patient with chroni nephritis
who had no elevation of blood mitrogen values when first stud
1ed or during three years observation It seems safe to s3y
that anenua 1s not related to protemuna 1s not present i
nephrosis without azoterma and 1s not related to damaged hid
ney function per se

Normal cellulanity or hypercellulanity of bone marrow was
observed 1 most patients with nephritis 1rrespective of tts
stage In at least 80 per cent of those with azotemta bone
marrow was hypercellular mainly myeloid and megakaryo
cytic cells bemng involved Erythropolesis was normal Only
after nonprotein mitrogen reached 150 mg or more did bone
marrow show any quantitatrve evidence of a moderate hypo
plasia All bone marrow elements showed some hypoplasia
when nonprotem mitrogen rose abose 150 mg but erythrad
tissue was selectively more affected than other cells Aplistic
normoblastic tissue was never observed in these marrows

Disurepancy between anemia n perspheral blood and the
apparent adequacy of erythroid tissue in bone marfon m
many cases of chronsc glomerulonephrstis 1s dufficult to €Y
plain Apparently the mechamsm regulating delivery of cells
to the blood stream 1s at fault rather than the maturation of
cells This mechanssm 15 a selectye one since there 1s no 1nter
ference with leuhopoests and megaharyoporess The authors
emphasize that a cellular bone marrow m chronic glomerulo
nephritis 1s not 1 itself evidence of hemopotetic activity nor
does 1t have prognostic significance

Chrome Marrow Failure Myelosclerosis and Extramedul
1ary Hematopotesis When a case was reported 70 years ag®
of generalized osteosclerosts with striking hepatosplenome,
aly anemia hyperplastic Iymph nodes and extreme Teukocy
tosts 2 controversy began over the nature of this cundmordl
which still continues Such chnical pictures are mfre uent an
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stromal ceffs and clinteal abhiotrahties deselap because of
smadequate organ function progressing to organ failure and
death In chrome marrow failure five magos etrologic groups
have been identified  extrinsic toxe agents liser dy sfunction
endocrine disease chromic hemotrhage or hemolvsis and car
dronascular disease

The authors developed a workimg hy pothesis of the patho
genesis of chrome marrov fuluze and myelosclerosis Ben
zene and related p are bolized by ot
dation to phenol catecho! and hydroquinone which normally
are raptdly compugated m the liver 1o sulfates and glucuro
nates and excreted mt urme Adrenal cortseal and estrogemc
sterowds which possess phenohic or qunone groups are s
farly conpugated and excreted by the hiver m bile and urine
These substances are tawic ta the lipoid contaimng  pacly
wature hemoporetic cells Studies of hiver comjugation have
shown that coenzyme 118 necessary for mactivation of estro
genic phenobie compounds In chromic marsow faure pel

4 5

lagra and copper P P has
been dicected toward deficient or smactwated coenzyrne 1 as
a basic bioch 1 lesion  Hydrog and

have been sugpested as wmutotte poisens nwhich also wmhibit
other yrudentified enzymes

LThis 15 2 thoughtlul discussion of 2 comples condition of slow evolu
hbgdp;cstmmg various chnical and pathologic aspetts at different stages

‘Hemopotetie Changes dunng Admimstralion of Chlor
amphenicol (Chloromyeetin®) were observed by Itale F Vo
iz Irving Greenspan Lee Ehrlich James A Gonner Oscar
Felsenfeld and Steven O Schwartz! (Cook County Hosp )
A Negro boy aged 11 with uncamphicated typhosd had a red
celd count of 850 000 and 17 per cent (26 Gm ) hemoglobin
four davs after discontnuance of therapy He had recaved
atotal dose of 53 G chloramphentcol orally m 18 days Two
other tases were cbserved almost simultaneonsly a patient
with typhoid complicated by amebasis had been given 53 Gm
shiloramphenicol m 19 days and 2 patient nath brucellosss had
recerved 26 Gm m 9 days

There was @ preaimtons falt s tetal jeukocyte count
whch occurred by the seventh day 1n one ease and continued

QY F A M A S 13332335 Ap 29 1950
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of leukemic and other neoplastic cells was acquired only ex
ceptionally Historses and laboratory data often ncomplete
pomted to the etiologic importance of the same agents as tos
m refractory anemua It 1s important to differentiate this
disease from myelogenous leukenia because the usual therapy
for leuhemia and spl y are cont i} d  Splenit
hepatic and other extraosseus foct of hemopotetic cells m such
patients are attributed to the impossibility of compensatory
assumption of blood formation in diseased bone marrow by
viscera which had actively formed blood cells durng em
bryonic life It 15 generally agreed that myelocytes and nd
cleated red cells 1 peripheral blood are not certam mdicators
of myelogenous leukerma

The gross appearance of organs at autopsy will suggest
this condition Spleen 1s 3 30 times Inrger than normal F1
brosts 1s at times mdscated by resistance to cutting In some
cases mfarcts are present and there may be dark red or brot
spherical demarcated nodules of bulzing soft tissue Lner
15 1% 4 times 1ts usual wesght but on sectton does not appear
abnormal The marrow may be deep red and succulent dis
placing the usually intermingled jellow fat and appearing
grossly hyperplastic Bones may be uniformly dense grat
white and hard wath thickened cortices and without welt
defined marrow spaces

In the hterature comsulted 120 adequately studied ac
ceptable cases of this morphologic entity were found Natural
life span 1 chrontc marrow fatlure and myelosclerosts usually
extends over many years although the patient may not ap
pear for exanunation until late n sts course Search often
uncovers evidence of toxic exposure Complete hematologic
investigatton ncluding bone marrow biopsy (not puncture)
1s mdicated Methods useful in treatment of leukemia and
hvperspl are contramd: i Sp v usually
shortens the patient s hife

Bone marrow has been compared m size with the Iiver ard
pathologic analogies may be drawn between myeloscleross
and hepatic cirrhosis Both are morphologic entittes without
etrologic umity In both diseases varsous toxic agents def
cienctes and mjuries Cause Necrosis of parenchyma fotlowed
by teparatine hyvperplasia of sursrng cells Conunuancchﬂf
Parenchymal Jdamnge leads to overgrowth of the tougher
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stromal cells and chineal abrormabities develop because of
madequate organ funetion progyessing to organ fadure and
death In chronie marvow fatture five major etologic groups
have been wdestsfied  extrinsic tovic agents Iner disfunction
endocrme disease chrome hemerrhage or hemolveis and car
dinascular disease
The authors developed a working by pothiesss of the patho

genesis of chronic matrow fuifure and myelosclerosis Ben

2ene and related pounds are balized bv oxt

dation to phenal catechol and hydroquinime s fuch normatly
wre rapidly conjugated m the luer 1o suliates and glucuro

rates and exereted o wrine Adrenal cottical and estrogente
stermds which possess phenolic or qunene groups are sumi

farly conjugated and exereted by the Liver m bile and unne
These substances are toxic to the hipoid contammng  partly
matase hemoposetie cells Studies of Iner conjugation have
shown that ceenzyme I 15 necessary for machsatyon of estro

genie phenolic compounds In chrome marrow fasture pel

tagra hemaoct and copper p has
beess directed toward defictent of nactivated coertzyme ¥ as

h { { and rad

4 basic b fesion ydeay
have been suggested a mitotic poisons which also sntubi
other vmdentsfied enzymes

[ This 1y a thoughtful discusson of 3 complex condition of slow evolu
uog ‘lpi'mmmg varous ¢l mcat and pathologic aspects at different stages

Hemoppietic Changes duung Adomumstration of Chlor
amphemeot (Chloromycetn®) nere obsened by Italo F Vo
hns lrving Greeaspan Lee Ehrlich James A Gonpar Qscar
Felsenfeld and Steven O Schwarts’ (Cook County Hosp )
A Negro bov 3,ed 11 with uncompheated typhoid had a red
cett caunt of 80000 and 17 per cent (26 Gm ) hemoglobin
four dass atter discontinmance of therapy He had received
3 total dose of 53 Gm chloramphencol orally n 18 days Two
ather cases were observed almost smmultaneously 2 patient
with typhoid comphicated by amebiasts had been given 53 Gm
chioramphenicol m 19 days and 2 patient +3th brucelioss had
recetved 26 Gm 1w 9 days

There was a preaipitoits falf sn total lterkosyte count
which occurred by the seventh day i one case and coptinyed
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as long as the drug was administered Leuhopena restlted
primarily from a decrease m marrow granulocytes due to 2
maturation arrest without significant alteration i monocytes
or lymphocytes Severe anemta occurred n one patient with
an erythroid maturation arrest i marrow No sigmificant
change occurred 1n platelet count 1n the one mstance 1 which
this factor was studied Both marrow and blood changes wesé
reversible and an immediate rise m white cell count followed
discontuation of therapy

Although pronounced hematologic changes have been re
ported to accompany typhoid and no toxuc effects have prevt
ously been ascribed to orally given chloramphenico! the fol
lowmg evidence strongly suggests the cause and effect rela
tionship between admunistration of the drug and marrow and
blood changes Leukopena developed after chloramphenicol
therapy was started despite defimte clinical mprovement
Absolute and relative granulouyte levels umformly fell lower
than those ordinanly observed m typhoid or brucellosss In
every mstance marrow showed a relatrve and absolute grantt
lopenia with maturation arrest An mmmediate precipttous it
crease 1n granulocytes and leuhocytes followed discontmuance
of chloramphenicol therapy On the basis of erythrond mat
uration arrest chloramphenicol was probably partly respont
stble for the decrease n red cefls

The authors conclude that toxic mamfestations of this
drug will have to be studied more extensively before 1t can be
considered an absolutely safe therapeutic agent
{ In the followmg two articles the effects of cobalt admustration m
man are discussed Though essential as a trace element in_hemopoiesis
1t does not appear to have useful effects 1 pharmacologic dosage n the
treatment of anemu —Ed

Effect of Oral Therapy with Cobaltous Chlorde on Blood
of Patients Suffermng with Chromic Suppurattve Infection
Joseph C Robmson G Watson James III and Robert M
Kark (Chicago) studied the blood of nine patients aged 18
35 with prolonged suppurative mfections treated for 211
weeks with 20 60 mg cobaltous chloride daily by mouth The
patients had already been hospitalized an average of
months for chronic osteomyelitts or chronic soft tissue sup
puratton They showed no chnical evidence of itrmn or pro

Ty NwEgl 4 M4 40749753 My 12 19
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tem deficrencies although alf had lost weight Red cefl gedt
mentation rate was ncreased plasma sron levels were low and
plasma copper levels were mereased 1n all Before treatment
red cell counts te counts | concentra
tions  hematoerst levels aud tatal crculattng hemoglobm
were constant and reduced below levels found m bedndden
controt subjects Total crenlating hemoglobin levels were

lob
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sigmficantly reduced on the average of 26 per cent below
values for controls

After treatment reticulocyte responses occurred i all
patrents as eatly as the fourth day and continued through
aut therapy Maximal reticulocyte percentages were usually
observed between 6 and 10 days and did not exceed 5 per
ceat A typrcal seticulocyte response 15 shown 1 Figure 76
In this pauent as m the othiers a steady wncrease 1 red cell
caunts  hematocrst levels and total arculating hemaglotm
followed the reticulocyte response On the mverage blood
values of all patients reached normat levels aftes cobalt ther
apy There was a sigmficant change in blood volume owsng
maady 10 2 30 per cent erease m ureutating red celt mas:
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as long as the drug was admimstered Leukopena resulted
primanly from a decrease 1n marrow granulocytes due to 3
maturation 1rrest without sigmificant alteration 1 monocytes
or lymphocytes Severe anemta occurred mn one patient with
an erythroid maturation arrest 1in marrow No significant
change occurred m platelet count mn the one instance which
this factor was studied Both marrow and blood changes wert
reversible and an 1mmediate rise 11 white cell count followed
discontinuation of therapy

Although pronounced hematologic changes have been 1
ported to accompany typhoid and no toxc effects have prevt
ously been ascribed to orally given chloramphenicol the tot
lowimg evidence strongly suggests the cause and effect rela
tronship between administration of the drug and marrow and
blood changes Leukopema developed after chloramphenicol
therapy was started despite definste climcal improvement
Absolute and relative granulocyte levels uniformly fell lower
than those ordinarily observed m typhoid or brucellos:s In
every mstince marrow showed a relative and tbsolute grant
lopenta with maturation arrest An mmediate precipitous n
crease i granulocy tes and leukocytes followed discontsnuance
of chloramphenicol therapy On the basis of erythrod mat
uration arrest chloramphenicol was probably partly respon
sible for the decrease in red cells

The authors conclude that toxic mamfestations of this
drug will have to be studied more extensively before 1t can be

dered an lutely safe th 1c agent

1 In the following two articles the effects of cobalt adminystration it
tan are discassed Though essential as a trace element in_hemapoiesss
It does not appear to hive useful effects in pharmacologic dosage 1n the
treatment of anernia —!

Effect of Oral Therapy with Cobaltous Chioride on Blood
of Patients Suffering with Chrome Suppurative Infectron
Joseph C Robnson G Watson James III and Lobert M
Kark (Chicago) studied the blood of nine pattents aged 18
36 with prolonged suppurative mfecttons treated for 211
weehs with 20 60 mg cobaltous chloride darly by mouth The
patients had already been hospitalized an average of 2
months for chronic osteomyehitis or chrenic soft tissue sup
puration They showed no clinical evidence of vitumin or pro
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studied the erythroposetic effect of cobalt first m hematolog
1cally normal patients then i patients with anemias refrac
tory to recogmzed forms of treatment A 25 per cent aqueous
solution of cobaltous chloride was grien to 61 patients Gen
erally 4 cc contaming 100 mg cobaltous chloride was given
orally three imes daily aiter meals

Daily oral admunstration of 300 mg cobaltous chloride to
17 patients without anemia produced shight reticulocyte re
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sponses 1 all withn a weel AN but 1 of the 10 given the
drug for over four weeks showed moderate mcreases in red
blood cell hemoglobin and hematocrit values A man 67 with
severe genesalized osteoporosis and osteoarthritis was given
the drug for 11 weeks with striking effects on red cell and
hemoglobimn levels (Fig 77) After 10 weeks of treatment he
complamned of poor appetite and sensations of fulness m the
head Cobalt administration was stopped a week later and five
days thereaiter at the height of polycythemia 500 cc blood
was removed on two successive days The red cells contamned
spectrophotometrically normal oxyhemoglobin and survived
normally when transfused wnto another patsent

Sumilar doses were given 32 patients with various types
of anemta refractory to other forms of therapy 20 being
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the plasma volume changing but shghtly Total eirculating
hemoglobm 1ncreased on the average 29 per cent above pre
treatment levels In four patients on whom measurements
were made before and after treatment plasma rron and cop
pes levels were not affected by therapy Two patients had
shght loss of appetite All showed a dusky skin discoloration
especrally pronounced below the eyelids It was probably due
to the dye T 1824 used for measuring blood volumes but may
have been an effect of cobalt No other abnormal signs of
symptoms were observed
Hemoporetic resp to cobaltous chloride mdicate that
the drug produced an active stimulus to erythropoesis stice
a distmet reticulocy toss preceded a rise in erythrocyte count
Mode of action of cobalt on blood remams a mystery It does
not seem possible that cobalt has a spec fic effect on the blood
of patrents with chromic mfections Their anemua 15 refractory
to Iiver therapy and they require relatively large quantities
of cobalt for erythroporesis to occur Hemopotesis after mas
sive cobalt therapy 1s more hikely due to a nonspecific stumtt
lus to bone marrow
Erythropoetic Effect of Cobalt 1n Patients with o* without
Anemia Cobalt m the form of one of its salts usually €
baltous chloride or nitrate has been shown to produce poly
cythemia i amphibia birds and Is Smce proneef
observations m 1929 metallic cobalt or its salts have been
given to ammals and man in efforts to combat anemia pro-
duced by disease It has been reported that cobaltous mitrate
counteracts the mhibitory effect on erythropaiesis of benzene
admimistration i rabbits and that cobalt admmustration
abolishes anemia or even produces polycythemia in rats with
stertle inflammation produced by intramuscular injection of
turpentine Only a few results briefly documented have been
reported from use of cobalt salts as a stimulus to ery thropoie-
15 1n human disease However almost at the time the present
investigation was begun a report m the German Iiterature
ted that oral ation of 500 mg cobaltous chlo
regularly produced reticulocy te responses in norma
::iejgc::lsl}:'m;g;lerei(fer increases 1n red cell hemoglobin and

t values
hen{l‘t:::ll Berh Joseph H Burchenal and Wilham B Castle®
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HYPLRSPLENISM

‘The se aof this tecm wath 3ty smplications hay the sanction of sevesal
authorittes They contesve the existence of hematologic conditions wsu
ally assocsated with splenomegaly 1o result from ar exaggerated function
of the spleen For thus seasan a few aruicles have been segsegated n this
seetion However we doubt that the concept of primary hypertunction of
the spieen can be supported, despite the fact that splenectony 15 Srequently
3 useful procedure Kather 1t appears 10 s that owing 10 3 variety of
causes ongmating externa} to the spleet the organ may become seeont
darsly enlarged and its function wiereased The very mumber of recog
nsrable causes of secondary splenomegaly associated ‘wath anema lewko-
pna and thrombocytopenia or soepehmes with only pne of these sug
gests this anteypretation Thus in congenstal hemofytic yaundice the red
E0) atfent s ciearly promary and pecasts sfier spleneciomy Woth con
gestive splenomegaly of orfgin mternal or external to the lLver or
spleen enfarged by fttration by Gauthee & cells Teskopema snd theom

ytopema are common [ vanous n fances of acquired hemofytic
saundice agglutimation of the red cells sometumes acgmented by shight
lowesing of the pH of the seruma 15 obsesved, 3¢ the normal spleen as
can easify be shown 5 able selectively to retan sphermdal red cefls ot
should even more readiSy sequester red cells that are agwluttnated

Toven amony those comvineed of the prmary niature of the process both
hyperphagocytosts m the spleen and hypofunction on the part of the
marrow as a result of undetermined spleme humoaral mfluences are
propo ed as_explamations Consequently there 15 no general agreement
as to the defimtive diagnost ¢ critersa of hiypersplenism  As splenomegaly
with anetia leukopenz and thrombocytopema are common ta such i
verse conditions 28 for example refractory anema with hyperplastic bone
marrow alewkem ¢ myelogenons leukemia and disserm nated fupus the
diagnosss of hypersplemsm 15 poss ble only tn retrospect when splenectomy
effects a change toward normal i the blood picture In our finmted ex
pertence this can happen only when man fest levkemia develops months
or even years fater In a later section articles on chrome  sometunes
eyclie zgnm)hzgtosxs are_assermbled The varted morphology of the
hone marrow and the mdifleceat effects of splenectomy are to be nated
Thys does not deny the util ty of splenectomy n rertam pavents st only
suggests the uncertanty of the concept of hypersplemsm as a primary
aberration of the pleen —Ed

Problem of Hypersplesism 1» summanzed by Roy R
Kracke and Witham H Reser Jr* (Rirmmgham Ala ) Func
tional overzctivity of the spleen (hypersplenism} tncludes a
vanety of hematofogie syndromes with multiple clusicat pic
tures m which the spleen has the capacity ta destroy vanous
blood cells Such syndromes mclnde chronic and acute splemc
neutropena chronie and acute splenic panhematopena of can
genntal and acquired types famibal hemolytic icterus and
wdiogathuc thrombopenic purpura
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treated over four weeks Two of five with moderate anemia
assoctated with chronic infections one of two with hypo
chromic anemia associated with moperable gastrc carcimomd
and one wsth fanulial microcytic (Cooley s trmt) anemid
showed definite reticulocyte responses and rises m red cell
hemoglobin and hematocrit values

Only 3 of 16 patients in the Iymphoma group—2 with
reticulum cell sarcoma and 1 with chronic Iymphatic les
kemia—showed even suggestive evidence of abihity to mam
tain higher erythrocyte and hemoglobin levels In none of
five patients with refractory anemm and hypercellular bone
marrow was erythropotesis detectably affected One patient
with anenma of hepatic cirrhosis showed no responce 1 af
adequate trial Two patients with anemr associated with
chronic renal failure given the drug for only a few days
showed no evidence of a reticulocyte response

From these observations it seems clear that cobaltous
chloride mncreases erythropoests in hematologically normal
subjects Reticulocyte responses resembled m chronology
those resulting from hemorrhage anoxia or iron or liver ex
tract ad! ration under cir s appropriate to each
Tlus obseryvation 1s mgly with the possibihty
that cobalt interferes with transport of oxygen in erythrod
cells of the bone marrow because of its ability to form oxygen
bmding complexes with certain amino acids such as cystemne
and histidme If so the agent would be expected to be effec
tive 1 elevating the hemoglobim level i pattents with hittle
or no anemua rather than i those with severe anemia 10
whom a powerful anoxic stunulus to erythropotesis presum
ably already exists

There 1s little evidence of toxicity of cobalt at least after
oral admimstration other than srritation of the alimentary
tract However there 1s also hitle probability of benefit 1n
severe types of anemya otherwise unamenable to therapy In
mild anemas associated with chronic nfections benefit due
to a shight mcrease 1n hemoglobin may well be offset by loss
of appetite due to the drug Therefore climcal use of cobalt
should be hmited to cases of anemia m which other methods
of treatment are clearly of no value There 1s no indication
for use of cobalt as an adjymant to Iiver or iron therapy
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pleted celt values 1n blood cludimg neutropenss thrombo
penta anemma Of vanotts comb; of these d
tion of ! bone masrow p and d
of splenic o eractivity by the cpmephrmc test The basic
problem 1 hypersplenism 15 to determme whether or not
the spleen 1s destroying more cells than st should and whether
of sot the bone marrow ts capatle of produceg the norreal
number of rells to support the particular patient thea the
danger of leaving the spleen in the patient cn be weghed
agamst the op risk of it ¥ s
always a serious surgical procedure and should be carrsed
out only by a competent surgeon

Pomary Splenic Panhematopenia The ferm spleme pan

15 used to desig a syndrome ch: tred
prmcxpally by splenomegaly panhyperplasie of the bone mar
row and varying degrees of anemsa neutropensa and thrombo
eytopenmiz The syndrome 1s divided mto primary aplensc
panhemamgema on a congemtal or famdsal basis and splemc
Jary to some waal p

pmcess with disturbed splemc physwology The primasy {ype
of spleme panhematopensa may oceus a5 a chrome relapsing
disease with intermittent episodes of hemoclasuc activity or
a3 2 relabively acute disease charactenzed by prestrabon and
rapid depression of the ceflular elements of the blovd The
secondary acquired form of panhematopema has been ob
served w Hodghan s and Gaucher s diseases

Based p pally on results of ph tests supra
vitally stamned preparations of freshly excised splete tissue
and histologic appearance of !he bone marrow 1t has been
thought that the t m spleme
topenia are due to srquestmhon of erythrocytes !eukocytts
and thrombocytes it the spleme sinusods and destroction of
these elements by reticulaendothehal macrophages In maost
cases reported subcntaneons :ldmmxsttatmn of 051 cc ep

P produced fi u( number of crrculat
e er teukocy and th

During the past few years Robert W Hcmlc and Witham
D Holdea® {Cleveland} have diagnosed primary splenic pan
hematopenia 15 ScVen nstantes The patients presented the
picture described s primary splemc panhemaropenia vy
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The spleen 15 the most important organ m the body with
respect to cellular destruction Histologic evidence can be
seen 1n the large endothehal cells which show fragments of
red and white cells and thrombocytes incorporated m the
cytoplasmic structure Furthermore motion pictures of the
splenic pulp clearly show the actve process of phagocytosss
by the ameboid endothelinl elements of the spleen Lxammna
tion of the venous blood supply shows a definite mcrease of
bilirubm m the splemc vemn compared with the splensc artery
Other evidence of cellular destruction 1s found m large de
posits of h derin the 1ron pigment of disin
tegrated red cells

In addition to removmng cellular elements from blood by
phagocytosis and ultimate destruction the spleen 1s also
capable of removing large masses of cells from the vaseular
system by enlargement and sequestration of the cells m the
dilated and engorged organ Therefore 1t 1s a reservoir the
chief function beng to store blood however this function
may become perverted and excessive numbers of cells re
moved from the vascular system resulting 1 depleted cellular
values 1n perrpheral blood This stormg of large quantities of
cells can be amply demonstrated by the epinephrine test An
mjection of 05 1 cc of 1 1000 epinephrime solution will cause
contraction of the organ and a simultaneous rise cellular
value m peripheral blood

Most circulating blood cells are produced 1n bone marrow
which has a tremendous reserve capacity for producing blood
cells The relation of marrow production and splenic destruc
tion may be summarized as follows normal marrow produc
tion plus normal splenic destruction produces normal cellular
equilibrium smpaired production plus normal destfuction
causes depleted cellular elements normal production plus ex
cesstve destruction causes depleted cellular elements The
spleen may be hy perfunctional for many years but 1f cellular
destructron 1s not too great the marrow may be able to main
tan normal cellular values Only when marrow decompensa
tion occurs do signs of anemia  thrombopenia and neutro
pema develop

Diagnostic criteria for hypersplenism include these card
snal features a spleen chntcally enlarged the single exception
bewng some cases of essential thrombopenic purpura de
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preponderant and thewr action results m pathologre conditions
1t has been stated that excessne hemalysts 1s due estlier to
nosmal hemoly tre agents acting on défectne erythrocvtes or
to expusure of red blood cells of normal ressstance to lytic
agents m unusual quantity or of unusual actnaty Whichever
occurs the spleen must play an important role since splenec
tomy has prosed hfe seviny nr management of certam hemo
tytic syndromes  Diidence seems to accumulate that the mac
rophages of the spleen are specifically responsible for the
abnormal activity They not only dispose of the effete blood
celis by engulfing them but also elabarate vagrous enzymes
which prepare the blood cells for destruction
Gearge § Schefl and Abmed J Away® {Ohio State Univ }
studied leathnase actiaty st 30 pathologic spleens (9 ob
tasned at operation) and 2 normal spleens obtamed at antopsy
Patients operated on had typreal es ental thrombowytopenic
purpura splensc neutropema and congemtal hemolvtie tcterus
In all of them the spleen was the major factor wn the allment
so that the term hypersplenism was appheable 1o all In all
the pathologic spleens mcreased lecithumase astyvity was
d 1 b; d of tysol m vitro
In the o normal spleens this effect nas lacking
Mere d that the ¥ 1 helial cells of
the spleen are numernzly mncreated and funchonally hyper
active n producing the enzyme would not be sufficeent to ex
plamn the whole preture m hypersplenismy These celly are
widely distributed i the organtsm and are pot restricted to
the spleen alone To explain the key posits n of the spleen m
hemolytic processes the authors emphauize that i the spleen
oreulation 15 lzrgely cut off irom the man biood flon and
therefore blood 3s permitted to stagnate for yamous lengths
of ime Complete separatson between cells ang plasma 1 alsp
thought to extsz In these creumstances not only 1> the
tecithinase aetnary enhanced m hypersplemssm owing to the
number of maerop 1 the spleen but symul
taneousty the mbubitory effect of plasma 1s reduced to a navm
mum Jo addition a more intrmate contact berween Hlood cells
retained 1 meshwork of the pulp and the freshly elaborated
!ys‘o&mthm car be estabhished This may gradually Jead 1o
P ¥ and o of the erythracstes for
W Am 1L Phwesem Iy 19
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tropenia anemta and thrombocytopema occurred 1 all and
varied from mild to severe Splenomegaly was constantly
present but varable m degree Purpura was observed de
pending on degree of thrombocy topenta Oral ulcerations were
present 1 one patient and chronie ulcers on the legs of an
other both of whom had severe and presumably chrome,
neutropenta Mild Jaundice occurred 1 only one of the seven
patients Bone marrow was hyperplastic mn all

All the pattents were subjected to splenectomy One pa
tient died after operatton The others were markedly m
proved but hematologic improsement tended to be gradul
and prolonged rather than immediate and complete Examna
tion of the spleen did not reveal any other disease that might
have accounted for the hematologic disturbance The histo
logic picture was not characteristic or speafic and generally
no more than mild follicular hyperplasia could be demon
strated Failure to demonstrate excessne phagocytosis 11
spleens of these patients makes 1t doubtful that phagocytosts
1s the mechamsm responsible for production of primary
splenic panhematopema Nor in the authors expertence Was
the epinephrine test helpful 1n diagnosis or interpretation of
the mechamism of this syndrome The rise m leuhocyvte count
following admimstration of epinephrine results from appear
ance of increased numbers of Iymphocytes n peripheral
blood with httle change in number of pol;morphonudenr
neutrophils

Role of the spleen m splemc panhematopenia 18 therefore
not clearly defined especrally when patients with this syn
drome contmue to show no excessine phagocytosis The au
thors suggest an alternative explanation namely that the
spleen has a regulatory eflect on bone marrow The anemt
fot clearly hemolytic may be the result of failure of proper
discharge of ervthrocytes from the marrow Presence of
neutropemia and thrombocy topemia could be explaned lthe
wise on the basts of suppression of discharge of these cle
ments from the marrow

Lecithinase Activity 1n Splenic Dyscrasias  Mechanism of
sed blood cell destruction m V110 1s extremely complex an!
only incompletely understood Though phagocy toss and frag
mentation may sufficiently explain normal destruction of
blood corpuscles in certamn anemias the lytre factors become
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eight climeal remission n the remaming eight was mam
tained despite hematologice relapse

‘When the spleen 1s enlarged from any cause leukopena
thrombopenta and anerma may occur this 15 the syndrome of
hypersplenism Primary splenic disorder in which no assoct
ated disease 1s demonstrated 15 called primary hypersplenism
Secondary hypersplenism occurs 1n many conditions  perhaps
the 15 congestive spl aly of portal hyperten
sion Splenectomy was performed on 10 patients with hyper
splemsm secondary to splenic or portal vein block cirrhosis
or Gaucher s discase and on 1 patient with primary hyper
splemsm Normal blood levels were mantained after surgery
in the 10 with secondary hypersplenism The patient with pr1
mary hyperspl showed 1mp: ¥ for about three
months when leukopensa recurred

Indications and Results of Splenectomy are discussed by
Warren H Cole Leroy Waltcr and I ows R Limarz® (Univ
of Ilimois) Data presented were obtamed from study of 87
patients who had had splenectomy in the past 12 years

Results of splenectomy are best 1n hemolytie yaundice and
thrombocytopenic purpura but even in these diseases extreme
care must be exercised n selecting the patient Close co
operation between surgeon and hematologist 1s essential since
the ndications for splenectomy can rarely be classified as
positive unless results of a sternal puncture as interpreted by
a skilled hematologist are hnown

Tt 1s frequently very difficult to differentiate congenital
hemalytic jaundice m which splenectomy 1s almost universally
successful from acquired hemolytic jaundice mn which poor
results are common [Differential diagmosis 1s not diffcult
with modern methods demonstration of increased osmotic
fragility of the red cells in members of the family m congen
1tal hemolytic jaundice and pecific tests such as Coombs
cold agglutmin acid hemolysin ete  for acquired types —
Ed} Anemia 1n the former condition 1s microcytic and 1 the
latter macrocytie In many patients with acquired anemia
there 15 no increase 1 red cell fragality In 28 patients with
hemolytic anemua n the authors serie ~ results were good to
excellent n 23 with the congemtal type but were good mn
only 1 of 5 with acqured hemolytic anemia

By A 5 g 129702723 My 1949
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hemolysis After splenectomy the spherocytosis may persist
because of continued formation of lysolecithin 1n other parts
of the body but m absence of the spleen the prmapal site of
destruction 1s el d The fund 1d m ac
tion of Iysolecithin in stagnant and errculating blood 15 the
best explanation for its striking action n the hyperactne
spleen

Medical Aspects of Splenectomy H N Robson? (Umv
of Ldinburgh) states that splenectomy 1s of value m hemo
lytic disease n hemorrhagic disease due to thrombopenia and
m hemocytopema or reduction 1n bload cells occurring
the presence of an enlarged spleen In none of these groups
18 1t known whether the blood changes are caused by remote
nfluence of the spleen on the bone marrow or by local de
struction of blood cells withm the spleen

Of the many forms of hemolytic disease splenectomy 15
most consistently successful in familial hemolytic anemia In
other forms of fanulal hemolytic disease such as Cooley s
and sichle cell anemia splenectomy 1s rarely successful In
acquired 1diopathic hemolytic anemma results are variable m
the acute and subacute forms splenectomy should be consid
ered when repeated blood transfusions have fuled to produce
remission and m the chromic form when there are recurrent
crises ncapacitating anemia or formation of gallstones Ac
quired symptomatic hemolytic anerma mn patients with reticu
losis hipotdosis sarcoidosss tuberculosis and leukemta may
respond to splenectomy In 13 patients with hemolytic anemia
results of splenectomy were good 1n 4 with famtlial hemolytic
anemta 1 5 of 7 with the chronic form of acquired 1dopathie
hemolytic anemia and 1 2 with the acute form of this disease

Splenectomy 15 of value 1n hemorrhagic disease only when
thrombop 1s present Spl y 1s usually contramdt
cated in thrombopema secondary to bone marrow disease
though success was reported mn a case of gold toxiaaty It 18
prncipally indicated m idiopathic thrombopenma Of 19 pa
tients with 1diopathic thrombopenic purpura treated with
splenectomy complete clinical remission was produced m 16
These patients were observed for periods of 6 months to 17
years after operation Bleeding time capillary fragihty and
platelet counts were mamtained at fully normal levels

—(T)' Ed nburgh M J 56 381395 S ptember 1949
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‘The cause of this disease contmues to attract speculation and to defy
demanstration To the well known association with myelogenous leu
k ma recorded by Merskey Lawrence now adds four cases of multiple
myeloma and an excellent account of Ins experences wath radwactive
phosphorus 1n the treatment of the disease ~—Ed

Oxygen Saturation of Sternal Marrow Blood 1 Polycy
themia Vera Observation of polycythema at hugh altitudes
and m certam forms of pulmonary and congenital heart dis
ease has led to acceptance of the view that noxa 1s an eryth
ropotetic stimulus In polycythemua iera however oxygen
saturation of arterial blood 1s normal Observers have there
fore sought 1n bone marrow 1tself the evidence of anoxia m
this disease Changes 1n capillanies and arterioles 1n bone mar
row of patients with polycythemia vera have been demon
strated and decreased blood flow with subsequent anoxia as
the erythropotetic stimulus has been postulated Chermical
evidence of such anowia has not been obtaned however It
has bikewise been mamtained that marrow anoxia 15 the stum
ufus to red cell production i anemia as for example after
hemorrhage However studies of the percentage saturation
and oxvgen tension of bone marrow blood n dogs made
anemic by bleeding have revealed no sigmficant difference
from the values m control animals These considerations led
Bernird M Schwartz and Damel Stats® (Mount Sinar Hosp
New York City) to a study of the oxygen content i bone
marrow blood 1 various disorders tn man

Studies were done on 50 patients divided mto four groups
namely controls and patients with polycytherma vera anemia
and anoxic inoxia From each patifnt within a period of sev
eral minutes specimens of bone matrow blood and brachial
arterial blood were obtained Oxygen determnations were
performed by the method of Roughton and Scholander

Results showed that percentage saturation of bone mar
row blood was greater and the arterial bone marrow blood
oxygen difference was smaller 1 patients with polycythema
vera than in controls This finding does not support the theary
that there 15 focal bone marrow anoxia due to decreased

@y
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Although results are good 1n fully 90 per cent of patients
having splenectomy for thrombocy topenic purpura they are
rarely good 1n secondary or symptomatic purpura Best means
of differentiating these two condttions 1s by bone matrod
studies A marked increase m megakaryocytes 1s wdicative of
thrombocy topenic purpura thus feature 1s of great prognostic
value In 23 of 26 patients having splenectomy for thrombo
cytopemic purpura results were good to excellent and m the
other 3 farr to good

The authors encountered 13 patients wath what they classt
fied as Bants s disease and § 1n whom they constdered obstruc
tion (anomalous or thrombotie) of the splemc vem to be the
prmmary cause of the splenomegaly and portal hypertension
Of the 13 patients with Bantis disease 5 died after splenec
tomy and m only 2 were results good In contrast four of
five patients with obstruction of the splenic vem had good re
sults from splenectomy The fifth patient stil] has occastonal
hemorrhages from esophageal \arices and a portacaval shunt
1s contemplated Because results are so different the authors
prefer to separate the two groups mentioned rather thant
classify them all as portal hypertension The authors are con
vinced that splenectomy should be performed mn Bantis dis
ease only m 1ts early stages

Good results were obtamed n four of five patents with
Felty s disease which may also be classified as secondary
panhemocy topenia although there was little improvement 11
arthritis There were no patients with primary splentc neutro
penta or panhemocytopenia

Among the 87 patients there were 7 operatine deaths 3
of which occurred m Bant1 s disease The authors recommend
that careful study be made in this disease and splenectomy not
be performed 1f hepatic msufficiency or other sigmificant com
plications are present

[\oreover as emphaswzed 1 the discussion of this paper spleno
megaly w this group of condittons 15 the result of splentc vemn hyperten
Sion usually n turn a reflection of portal hypertension stself 2 sequel of
urshosts At operation the pont of obstruction must be located 1f poss!
bie It 1 the Iner the spleme vemn offers the best hope of a sucttﬂi‘i

rm
any relief of portal hypertension will result, and the splenic yeut
l‘:?]!lcn‘gt bey avarlable at a subsequent operation For this reason no surgtol
pnfamibiar with ¥a cular anastomotic surgery should undertake to enter the
abdomen with the objective of splenectomy 1 these patients —Ei
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The catse of this disease conhinues 12 atiract speculation and (o defy
demmonstration T the well Jowwn association with myelogenows lea
fkemia, veeored by Mershey Lanrence now adds four cages of multigle
myeloma and an excellent account of his expertences with radioactive
Phosphorus i the treatment of the & ease —Ed

Oxygen Saturation of Stermai Marrow Bived in Polyey
themz Vera Observation of polycythemia at hugh attitudes
and m certain form of pulmonasy and congenal heart dis
ease has fed to acceptance af the view that anoxia ts arnt eryth
raposetic stmulny In poljeythemma vera however ox¥ygen
saturation of arternal bloed 15 normal Observers have there
fore sought w bone marrow aself the evidence of anowa in
this diseise Changes 1n wapsilaries and artenioles m bone mar
row of patients with polycythemsa vera have been <emon
strated and decreased bipod fion with subsequent anoxia as
the esythropotetic stmutas has been postufated Chenucal
ewdence of such angwia fas not been obtamed however It
has Ukesise been mamtained that narrow anoxia is the shm
s to red cell production n avemuz as for example after
bemorrhage However studies of the percentage sapuranon
and oxygen tension ot houe marrow blood m doos made
anemie by bleedin, bave revealed no sigmficant difference
{rom the values 1n controf ammals These consderations led
Bernasd M Schwartz wnd Damel Stats® (Mount Sinar Hosp
New York City) to 4 stody of the oxygen cottent wn bone
marzon bload 1 vamons disorders 10 man

Studses were dane any 50 patients divided wato four groups
namely controls and paients weth polycythema vera anemz
and anoxse anowia From each patenr nithon a persod of sev
eral minutes spectens of done marron blood and brachal
atteral blood were obtamad Oxygen determmapions were
performed by the method of Roughton and Scholander

Results showed €t percentage saturation of bone mar
tow blood was grester and the acterial bome marrow blood
oxygen difference was smaller 1 patient wath polvesthemra
‘era than i contrals Thys finding dees nat support the theory
that there 1s Tocal bone marcow anowa due to decreased
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blood flow 1 polycythema vera but 1s compatible with either
merease m blood flow or decrease 1 oxygen utilization by the
marrow n thts disease No significant differences were found
between the values mn anemic patients and those m controls
In patients with anoxic anoxia due to chronic pulmonary dis
ease or to right to left shunts n the heart, some of whom
were polycythemic the percentage saturation of bone marros
blood with oxygen was lower than in controls

[In similar observations by Berk and others st was concluded that
penetration of the bone marrow cavity by the sampling needle may %0
disturh condttons of lacal blood flow as to result in samples of blood not
truly representatnve of the unaltered vascular relationships —Ed

Relationship between Polycythemia Vera and Myeloid
Leukemia Critical Review The exact nature of polycythemia
vera (erythremia) 1s unknown However most theories 1¢
garding the fundamental pathology either hnk erythremz
with erythrocytosis ustng anoxemia as a common denomma
tor or consider the dsease closely allied to myeloid leuhenz

Clarence Merskey! (Umv of Cape Town) reviewed most
reported cases m which a relationship between erythremsa
and myeloid leukemta was thought to have existed Leukemia
was considered the diagnosis only 1f leukemte méltrations out
stde bone marrow were proved at autopsy However such 2
mintmal requirement for the diagnosis of leukema was not
always applicable Particularly the group of diseases known
variously as chronic nonlevkemic myelosis myeloid meg2
Laryocytic splenomegaly and agnogeme myeloid hyperplastd
required special consideration Leukocytosts was found to
occur m erythremia and occastonally considerable myelod
hyperactriaty was found In many of these patients the type
of therapy used could have been the cause of excessive leuko
blastic activity when tt occurred Only two cases of erythrenua
were found m which no maternal therapy was used and m
which the diagnosts was acceptable however one was assO
ciated with myelofibrosis and 1n the other the diagnosts could
not be considered conclusive because there was no autopsy
In nine cases the diagnosis of erythrem was acceptable but
the patients had recenned some form of therapy only four
were followed to autopsy and not all could definitely be con
sidered to have had myeloid lenhemta also In most cases the
presence of all features necessary to state defimtely that the

T G Proc 8150162 Sept mber 1949
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twa condstsons are related was not proved cenclusively this
was also true m cases of geute leuherma supervenmg m ery
thremia 3t 15 eoncluded that whereas some degree of myclod
hyperacttvity 5s usually present i many cases of erythremia
and m certam ones st may produce a leuhemotd blood pscture
true erythremia assocated with true Jeukemsa 1s rare

In these cases anewia was not always present but there
usually were pnmitive red and shite cells 1 pertpheral blood
generally without the high number of leuhocytes character
1stie of leukerma There was a lorge spleen At autopsy fom
of ext Jullary erythrop and leuhopo:
were found throughout the spleen and hiver and occasionally
i the kidney and lymph nodes Simalar findings were assoct
ated with myelafibrosis and myelasclerasts It was not posst
ble ta know how frequently osteosclerpsis or fibrosss occurred
11 patents with nonlenkemic myelosis becanse the results of
x ray exarnmation of the sheleton were rarely recorded and
fibrouc changes 1 bone marrow could only be detected by
complete postmortem e<amymation of the skefeton Patients
with massive myelowd splenomegaly and ostessclerosis showed
the same varattons in duration of disease and mn type of
blood pictusse as patients with myeloid splenomegaly without
osteoscleronts In both groups there were acute and chrontc
cases wumatuse cells were wsually present w cireulatings blood
and blood studies sometumes showed a great merease m crcu
lating feukocytes a high proportson of which sometimes wese
trumatyre

On the basis of these cases 1t seems hkely that erythremya
can result in myelofibrosis or myelosclerosis If 1t can be

ded that tins 4 1s Hy leuk then
erythremia and myelord leuhema are cestamly related It has
een d that leukoerythrobl: and my b

or myelosclerosis might oceir simyltaneously sn response to
a mingle but umdentified stirnulus sice all the cell types m
volved namely the blast fibroblast b ytoblast and
megakaryocyte ase derved from the same primitive mesen
chymal reticular cell of Maximow Thereface it 15 possible
that excessive hyperplasia of the totspotential cell mvolves
all the blood elements {erythremm) predomnantly affects
myelod clements alaag normal Lines {nonteukemic myelo
$15) or goes on to uncontrolled probferaton {myelord Jeu
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kerma) On this basis it 1s easy to see how such a powerful
therapeutic agent as irradiation could upset an already dis
turbed hemopotetic apparatus and predispose a patient t0
development of leuhetmia or anemia

Multiple Myeloma Associated with Polycythema Report
of Four Cases Simultaneous development of myeloma and
polycythemia vera m one patient 15 of nterest for a number
of reasons Both conditions chiefly imvolve bone marrow
Therr etiology 1s unknown and their simultaneous appearance
1s rare Review of the literature reveals three reports of poly
«ythemia vera d with possible myel Jotn H
Lawrence and Robert L Rosenthal? (Unnv of Californ)
report four cases of definite myeloma assocrated with poly
cythemia The patients were first studied and followed be
cause of polycythemia \yeloma was an unexpected develop-
ment or finding

Case 1 —Man 59 had symptoms and a blood picture consistent
with d of polycyth: vera Ni ptomatic ymproy ement
follow ed with rad i us_although red cell
count fell to normal after administration of 3533 mc m sevén
months Two years after discovery of polycythemia the patient pre
sented symptoms due to a destructive lesion of the minth dorsd
vertebra” He died one year later and at tutopsy the lesion wis
found to be a myeloma composed predommantly of plasma cells

Case 2—Woman 50 was found to have polycythemua while Ity
ing at a high altitude It disippeared when <he was 1t sed fevel
She complathed of pans m the arms and legs and was found to0
have Bence Jones proteinuria Dingnosis of myeloma was estab
Isshed by discovery of 96 per cent plasma cells n aspirated sternal
marrow At the time of this report she had been relatively asymp
tomatic for almost one year

Case 3—Woman 65 had symptoms suggestine of polyeythemd
vera of eght months duration Although the red cell count was not
significantly elevated an elevated hematocrit reading history an
florid appearance were strongly indicative of this diseise Bane mar
row study revealed 13 per cent plasma cells and x ray examunationt
showed two areas of bone rarefaction

Case 4—Man 56 had known polycythemia vera for two years
He had a brief terminal iliness marked by renal faiture Autopst
revealed multiple myeloma.

The anthors speculate on the part played by myeloma 1
causing or contnibuting to polyesthemia in each of these
cases It 15 possible that proliferating cells of both the red
cell and the myeloma sertes origmnate from the same stem
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cell with certam unhnown factors determimung the type of
cell produced I these cases the stem cell mray first have dif
ferenpiated snto the red cell senies to cause the elevated red
cell count which later decreased when the stem cell differenty
ated into myeloma cells

Since these patrents were studied mtially for polycythe
maa unexpected discovery of myeloma provides some wmfor
mation about the course of the latter disease In Case 2 there
have been no symptoms which could be defimtely attributed
to myefoma for one year suice its duscovery It 1s evident
that myeloma can be present 1 a latent state Laittle 15 known
about this latent state and s duration

Whether radioactive phosphorus grnen s Case 1 conld
have been a factor m causmy, myeloma cannot be answered
but ot 15 unithely that such small doses could induce neoplasm
50 soon after radation therapy

Cantrol of Palycyth by Marrow b Ten Year
Study of 172 Patieats with polycythemia from vanous causes
1 teported by John H Lawrence? (Umv of Cahfornia)
There was no clearcut differenttation between primary and
secondary polycythemia although most patients with the pn
mary disease presented the classic picture and most of those
with the secondary form had an obv1ous cause fot the elevated
red cell count Honerer there were patients 1 between these
classifications m whom the question ot anowia arase Thas led
to 3 consideration of whether an anoxic stimulus may not be
a factor in all cases of polycythemia

Radioactive phasphorus (P*) was gnen 121 patients with
polycythemia vera aged 19 75 at time of onset (average 507)
and follow up studies were made to evafuate this form of
therapy with reference to hie expectancy or prolongation ot
hfe Palpably entarged spleens were present m 65 per cent
After therapy the <pleens became smalfer White biood ceff
counts above 10000 were noted tn 68 per cent mially and
of these 38 per cent had myelocytes or immature white cells
Thes Ginding 15 of terest becanse of the relation between
polycythemsa vera and leukemia and the frequent occurrence
of Teukenma as a complication of polscythema vera Of those
having immature white cells 62 per cent had recerved prew
ous therapy After P5 therapy immature white cells were
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found m only 27 per cent of those origmally having such cells
About 4 per cent of the total serses had myelocytes 1n the pe-
ripheral blood after P3 therapy but not before No patient
with 2 normal total white cell count imtsally had myelocytes
1 the peripheral blood A third of the pattents had elevated
blood pressures and a third of these showed a fall 1n pressure
after P* therapy There was peptic ulcer or a history of itm
115 per cent and a history of thrombosss m 148 per cent

When necessary arterial blood oxygen saturation studies
were done to rule out secondary polycythemia as were spe
cal pulmonary and cardiac studies Criterton for diagnosis
was a red blood cell count of 7000 000 or over unless there
was clearcut evidence of the diagnoss 1 the past or an en
larged spleen with a defintely elevated red cell count In
borderhne cases the red cell mass as determined by P!
labeled cells and measurement of red cell production with
Fe® were often helpful n diagnosis

Durmng 193942 30 patients were treated Since that time
this group has recenved one course (usually two njections of
3 6 mc ) on the average of every three years Of the 121 p2
tients 47 8 per cent recetved only one course of therapy Of
the first 30 patients 17 per cent remamed normal (at the tme
of this report) for over three years after the simgle course of
therapy Of the group treated during the first five years of
the study 28 per cent had only one course of therapy some
of them did not need retreatment after four to eight years

There have been 21 deaths causes bemng generalized arte
riosclerosts (5) leuhemia (S) neoplastic disease (3) coronary
occluston (3) cardiac failure (2) portal thrombosts (1)
anerma and leukopenra (1) and cerebral thrombosts (1) Aver
age age at death was 67

Since four of the five patients who died of leukerua
showed some suggestion of it when first seen there appears
to be no sigmificant increase in the incidence of this comphca
tion after P? therapy Simlarly there was no evidence of the
conststent occurrence of other comphications which mght be
related to the treatment For example there was no evidence
that neoplasms were induced by this therapy Of special mter
est was the low mcidence of thromboses after P therapy
Lawrence concludes that patients with polycythemia vera
who are properly treated have as favorable an outlogk as do
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patients with diabetes mellitus treated with msulin or those
with pernictous anemia treated wath hver

(This excellent article sllustrates the satisfactory remussions that can
be obtained in this disease as here with P3 or by others with spray i
radiation ~Ed 1

LEUKOCYTOSIS AND LEUKOPENIA

Productton 10 Vitro of L E Cell Phenomenon Use of
Normal Bone Marrow Elements and Blood Plasma from
Patients with Acute D d Lupus Eryth s
described by Malcolm M Hargraves* (Mayo Climc) A char
actersstic L E cell (Fig 78) observed mn bone marrow of
patients with acute d; d lupus erytt was 10
no case found by direct smear of bone marrow L E cells
observed were always mn the matenial outside the touch prep-
aration where the material had come in contact with heparin
1zed plasma Heparin was considered the agent possibly re
sponsible and preparations were made using other antico
agulants ncluding oxylate and aitrate The L. E cell appeared
m all these preparations Cousequently venous blood was
added to any anticoagulant centrifuged and smears were
made from the buffy coat layer 1n cases 1 which bone mar
row had been positive L E cells were found

A small centrifuge bottle with 2 narrow intermediate sec
tion and expanded portions above and below for use with the
venous blood permutted concentration of the buffy coat in a
narrow column By this procedure the L E cell has been
demonstrated 1n an occasional case when bone marrow prep
arations have failed because of the small amount of material
obtamed The phenomena most commonly observed 1n mate
rial from peripheral blood have been nueleolysis and ag
glutination m which neutrophilic lenkocytes cluster around
the rather homogeneous mass of nuclear materral and attempt
to engulf 1t

These observations suggested that the material responsible
for the nucleolysis agglutination and phagocytosis might be
m the plasma of patients with acute dissemnated lupus and
that 1t might be possible to produce L T cells by use of bone
marrow from patients who did not have the disease Plasma
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obtamed from venous blood of pattents with acute dis em
snated Jupus erythematosus was then mcubated with plasm3a
bone marrow material obtaned from patients with various
other diseases Typical L L cells as well as the phenomena
of nucleoly sis and agglutination were observed
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These observations on the L. E celi add wcxght to thc
§ § that scute lapus ex
a rcsult of hypersensstivaty The L E cell phenomenon ts
evidently ymmunologic m nature Use of peripheral blood mn
a procedure for dragnoss of fupus & possible but as yet
would be premature Too few cases have been studied to
establish ats utihty 1 tlus regard although 1t can be antic
pated that a positive finding m examuation of penpheral
smrears would have sigatticance comparable to that of a sim
iar finding 1n examination of bone marrow

[Leukocytes from the buffy caat of centniuged szmples of perspherat
blood may also be incubated 10 the plasma to be tes 4.}

Lymphocytic Leukemoid Reaction of Blood Assecated
with Miliary Tuberculosss Fraph H Gardner and Stacy R
MettierS (Untv  of Calforma) repott two cases mn which
there was a lymphocytic leukemord response to miliary tuber
culosts Climeal diaguosts n both eases was lymphocytic leu
kemua but gutopsies revesled diffuse nubtary tuberculosis m
walvutg all hemaopaoetic tissaes and no evidence of leukemic
wiltration Both patients had granulocytopensa and anemua
In one chrome tuberculoss was of 43 years and in the other
of 28 years duration The findings emphasize that st may be
wmpossible to distinguish between a terminal Jevkemoad blaod
preture and troe Jeuherna There have been other reports of
blood pistures similac to those of myeloey tic and lymphocytic
lenhemia gccurning W patients with mshary tnberculosts

Rcss!e observed pahcms \mh l)mphccyt\c leukemia with
out hy or h but 10 ex
ammation of bone marrow revealed teubemic nfiltration In
one of the authors cases autopsy findmgs of young and old
tubercles throughout the organs and lymph nodes suggested
repeated bacteremia Several sections of sternal and vertebra]
marrow revealed extensive single and conglomerate tubercle
formation with strihng caseatton and trabecufar bone de
struction  Aside (rom tubercle {ormnuon there were normal

tve and of and

erythropoletic sencs Megalaryocytes were adequate 10 nuwm

ber (Fig 79} The petsl:{en; lymphocytosxs mght result from

lysaphord tsssue and marron by

ngrcssue muilary tubzmuk\s:s Feldman and Suasney ex
) Bl 4767725 ) 194
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plamed the myelocytic leukemord blood response 1n tuberet
lous rabbits recerving tuberculin myections as an allergic re
sponse of bone marrow There 15 110 expermmental worh to
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indcate that lymphocytosts or a lymphatic leukemod reac
tion 1s an allergic response to miltary tuberculosis

Rapid Shde Test for Heterophil Antibody m Infectious
Mononucleosss  Willlam C  VMoloney and Lucy Malzone®
(Tufts College) describe a practical screenng test for detect
ing clintcally sigmficant amounts of heterophil antibodies 11
cases of fectious mononucleosis

MeTnop —On 2 glass slide at room temperature 01 cc. defibrin
ated sheep blood was nnxed with 02 cc serum to be tested Results
were positve only 1f 3 or 4 plus macroscopic clumpmg oceurred
within 30 60 seconds The heterophil antibody test was carned out
on the same serums using the Paul Bunnell method and a serum
dilution of 1 128 was considered the lowest positive level Sheep
cells were preferably used fresh but defibrinated sheep blood hept
at 5 C for two weehks gave reliable results Inactivation of serum
was unnecessary Serums stored n the icebox lost potency slownly
bat af kept 1n the decp freeze the heterophil antibody was well pre
served for long periods The heteroplul antibody 1n infectious mono
nucleasts 15 actve at 37 C as well as at lower temperatures

Of 41 patients w 1th infectious mononucleosis the stide test

(6) Blood 472 727 J 1949
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was positive for 35 and the Paul Bunnell test for 34 Of 53
patients with cirrhosts of the liver and 21 with acute infectiaus
hepatitis the shde test was posttive at room temperature for
7 with airrhosis but negative for all at 37 C  The Paul Bun
nell reaction was negative for all Only 1 patient wath multiple
myeloma among 58 with a variety of neoplastic diseases had
positrve results m the shde test and none had positive Paul
Bunnell reactions The serums of 95 pregnant women and 23
cord blood specimens showed no heterophil antibodies Re
sults of Pan! Bunnell and shde tests at 37 C were negative
seven patients with acquired hemolytic anemia Of 15 1s0
immunzed women only 1 had pesitive reactions to Paul
Bunnell and shde tests The mother was G Rh positive and
the father Rh positive Ay A Their second child was A O
Rh positive An ant1 A agglutinin developed 1n the mother
The antibody 1n this case was apparently related to the Forss
man type rather than that found 1n infectious mononucleosis

The rapid slide test can give positive results with cold ag
glutinns (which may be abohished by warmng to 37 C) or
Forssman antibodies (which may be absorbed bv guinea pig
kidney) There was no evidence that blocking incomplete or
B I P

Yt phil bodtes occur m mono
nucleosis
Rapid M. pic Test for M

Method for Preservation of Sheep Cells The ordinary method
of blood exammation for heterophil antibodies 15 time con
sunung and requires fresh sheep blood F Rappaport (Tel
Aviv) and M Skariton’ (Petah Tihvah Israel) describe a
rapd qualitative and g ve method for d
of heterophil antibodies and a technic for preservation of
sheep s blood cells

Mernop —The preliminary qualitative method 1s a shde agglu
tination test In most ca es active serum 1s used To 1 drop of the
unknown serum (fresh or mactivated) 1s added 1 loopful of con
centrated sheep s blood corpuscles washed three or four times with
satme solution the two are mrxed thoroughly with a glass rod If
no agglutination appears the serum 1s considered negative Typical
agglutination constitutes a positive reaction and then requires quanti
tative evaluation

For quantitative evaluation a series of dilutions 15 made rang
g from 17 to 1 3584 Physiologic salt solution 04 ml 1s placed

@) Am 3 O Pth 19665667 J1y 1949
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plamed the myelocy tic leuhemord blood response n tubercu
lous rabbits recerving tuberculin mpections as an allergic re
sponse of bone marrow There 1s no expertmental work to
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indicate that lymphocytosis or a lymphatic leyhemord reac
tion 1s an allergic response to miliary tuberculosis
Rapid Shde Test for Heteroph! Antibody in Infectious

Mononucleosis

Willam C Moloney and Lucy Malzone®

(Tufts College) describe a practical screenmng test for detect
ing chinically significant amounts of heteroplul antibodies 1
cases of infectious mononucleosts

Mettop —On a glass shde at room temperature 01 cc defibrin
ated sheep blood was mixed with 02 cc serum to be tested Res
were positive only :f 3 or 4 plus macroscopic clumping occurr!

ults
ed

within 30 60 seconds The heterophil antibody test was carried out
on the same serums using the Paul Bunnell method and a serum
dilution of 1 128 was considered the lowest positrve level Sheep
cells were preferably used fresh but defibrinated sheep blood hept
at § C for two weeks gave relable results Inactnaton of serum
was unnecessan Serums stored n the icebok lost potency stowly
but 1f kept 1n the deep freeze the heterophil antibody was well pre-
served for long pertod _ The heterophul antibody in infectious mono

nucleo:
Of 41 patrent:

s1s 15 active at 37 C. as well as at fower temperatures
s with infections mononucleosis the shide test
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Gm per cent Patients with aplastic anema required frequent
transfuson whereas those wath chronic agranulocvtosis did
nat

Lour patients were women and four patients were aged
22 27 when they came under treatment The woman aged 40
at the time leuhopenia was recogmzed may well have had the
disease many years Before agranulocytosis was diagnosed att
had been exposed to factors which mght possibly have dam
aged bone marrow such as harr dye sulfonanudes lead
benzyt benzoate and mumps

The disease was characterized by attacks ot severe fec
tion from relatively trivaal can es fhey mcluded mflamma
tion of the hips gums mouth and throit seyere reactions to
dental exiraction ottis medra digial and cutaneows sepsis
suppurative Jymphad urimary p and
unexplained fever Intervals between attacks ranged from a
few days to six years Between attacks the pitients were fairty
well though they lacked vitahity Average duration of iliness
1 the fonr survivors 1s now more than five years and there 1s
no evidence of progressive deterioration

Aarrow smeats were celfulir in two patients and acellular
 three The mam gualitative change was an increase 1 pro
poron of myerlocytes and a great decrease in proportion of
segmented neutrophils The only remedy of proved efficacy
was penseillin for control of acute attachs When bone marrow
1 cellular in patients of this type splenopathic nentropema
My be suspected but 15 unhikely in the absence of spleno
megaly and increased biood destruction The authors suggest
that these cases are varants of chronic aplastic anemia m
which the mam 1mpact ot the disease 15 on white cells

Cyclic Agranulocytosis Paul A Owren? (Univ Hosp
slo} reports a case

Man 23 0 spring 1939 had the first of rany attacks of fever
and sore throat which Jasted a week and recursed i about 14 day
Frlarged tonsil were found and since relapsing angima was ws
pected as the cause tonsilfectomy was done However relapses con
tnved with urprising regulanty for five years wntil death m 1944

Two days before ea fi relapse the patient experi need fatigue
anorexia and wntability Simultaneously or 2 hittle later sore spots
apgeared m the bu cal mucosa “ome Leeame corered with grayish
white masses urrounded by a red halo and others progre sed to

9 At wmd Seand 148 37 1949
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n the first tube and 025 ml mn each of the remaming e tubes To
the first tube 01 ml patients serum 1s added and mixed From thi
tube 025 ml 1 transferred to the second tube and mixed From the
second tube 025 ml s transferred to the third etc To each tube
01 ml suspension of washed sheep cells 15 added Tubes are centn
fuged 1mmediately for two minutes at 3000 rpm  Results are rend
after gentle shaking The last tube contuning single clumps mdiates
the It of reaction

In the authors experiments every serum was tested by
three methods the qualtative slide method the orgmal
Paul Bunnell method (with mactinated serum) and the quin
titative rapid method Results obtamed by these methods
were tdentical The qualitative test first gives a posine e
sult when the quantitative test shows a,glutmation m a dif
tion of 1 56 This lumut should be regarded 1s suggestng
fecttous mononucleosis whereas a dilution of 1 112 comsti
tutes a posttive reaction

Since sheeps blood heeps i the refrigerator for only
about five days 1t may be difficult 1n routme laboratory work
to keep on hand a supply of sheeps blood that 15 satsfac
tory for use By addition of an equal part of 5 per cent Borax
solution of pH 74 7 6 to defibrinated sheep s blood the latter
can be preserved 1mn the 1ce box for at least two months with
out undergomg hemolysis Addition of Borrx does not mtef
fere with the reaction

The authors method has the advantage that nactivation
1s omutted and results may be obtained quichly smce it 1s not
necessary to incubate for 2 hours or store on 1ce for 24 hours

Chronic Agranulocytosss E B Adams and L ] TWatts®
(Radchffe Infirm  Oxford) studied five patients i whom
neutropenta (neutrophil count below 1500/cu nmm ) was ap
parently a primary condttion The only constant features were
leukoperia (total white cell count below 4 000/cu mm ) an
attacks of agranulocytic mnfection There was no evidence of
increased blood breahdown no deficiency of 1ron or liver and
no feuhemc or other infiltration Mild anemia was present i1
some of the five and the distinction betneen chronc agrant
locytosis and aplastic anenua 1s an arbitrary one It was the
authors practice to dragnose aplastic anemia m patients of
this type 4f the hemo,lobin without treatment was below 10
Gm per cent and chromic agranulocytosts if 1t was above 10

T @ ] Med 1813185 Joly 1949
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Gm per cent Patients with aplastic anemia required frequent
transfusion whereas those with chrome agranulocytosss did
not

1our patients were women and four patients were aged
2227 when they came under treatment The woman aged 46
at the time leukopenta was recogmzed may well have had the
disease many years Before agranulocy tosts nas diagnosed all
had been exposed to factors which might possibly have dam
aged bone marrow such as hur dye sulfonamides lead
benzy{ benzoate and mumps

The disease was characterized by attacks of severe mfcc
tion from relatively trivial causes They icluded inflamma
tion of the hps gums mouth and throat Severe reactions to
dental extraction otitis medsa dimital and cutaneous sepsis
suppurative lymphademtis urnary mf p and
unexplained feser Intervals between attacks ranged from a
few davs to six years Between attacks the patients were fairly
well though they facked witality Anerape duration of illness
11 the four survivors 1s now more than five years and there is
1o es1dence of progressive deterioration

Marrow smears wete cellular 1n two patients and aceliular
i three The man qualitative change was an increase in pro
portion of myelacytes and a great decrease m proportion of
segmented neutsophils The only remedv of proved efficacy
was perucithn for control of acute attacks When bone marrow
15 ceffular 1 patients of this type splenopathic neutrapenta
may be suspected but is unlbikely m the absence of spleno
megaly and creased blood destruction The authors suogest
that these cases are vanants of chrome aplastic anemia 1n
which the main impact of the disease 15 on whate cells

Cychie Agranulotytosss Paul A Owren® (Univ Hosp
Oslo) reports a case

Man 23 wn spring 1939 had the first of many attacks of fever
and sore throat which lasted a week und recurred n about 14 days
Enlarged tonsils were found and since relapsimg angina was sus
pected a the cause tonsillectomy was done However refapses can
timued wth surprising regulanty for five vear until leath in 1944

Tuo days before each relap ¢ the patient expencnced fatgue
anorexia and wrtabilty Simultaneously or a httle later sore spots
appeared n the buccal mucosa Somie became covered with gravish
white masses surrounded by a red halo and others progressed to

(9 Ata med Sea d
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mucosal necrosis leading to deep ulcerations accompanied by re
gional swelling of lymph nodes and rise i temperature Ulcerations
were localized to the mner side of lips and cheeks tonsillar region
and posterior pharyngeal wall Temperature rose evenly to 1022
04 F and returned by lysis to normal 1n a few days Regularly
during febrile periods heavy gingnitis developed with edematous
and bleeding interdental papillae purulent secret:on and ntense
halitosis Some relapses were associated with necrotic ulcerations
of shin 1n the anal region face and extreruties The primary erup
tions were vesicles which ruptured and gave rise to ulcerations
Several attachs were associated with comjunctivitis When attacks
were over ulcerations healed rapidly

The lughest granulocyte counts were found in the first half of
the symptom free interval During the following days the granulo-
cyte comnt raprdly decreased until there was complete agranutocyto-
sis or severe granulocytopenia one to three days before the next
temperature nise The agranulocytic phase lasted three to five dys
and then while the temperature fell granulocytes again mncreas
The postfebrile mcrease of granulocytes was associated with 2
shuft to the left with numerous staff cells metamyelocytes and some
myelocytes in the peripheral blood At the same time pronounc
toxic granulation appeared Eosmopluls and basophils showed no
defimite cyclic changes but monocytes showed shght evclie changes
in the opposite direction to the granulocytes Lymphocyte count
remuned normal Plasma cells appeared jn small numbers toward
the end of the agranulocytic phase Hemoglobin level and red celi
counts remamed normal Marrow granulocytopoicsts showed eyelic
variations 1n constant relation to peripheral blood findngs Chimezl
examination of the patient otherwise revealed normal findings

! remedies suggested in the hterature for cychc agranulocy

tosis were used but none was effective These included pentnucleo-
tide roentgen treatment liver therapy long term vaceination will
hemolytic streptococcs  vitamums  blood transfusions antallergic
treatment with epinephrine ephedrine salicylic acid and detoxin an
finally splenectomy The only effective measure used was antibiotic
treatment of the mouth infection a result rather thwn 1 cause O
agranulocytosis

Because of the theory that cychc agranulocytosss results from
an allergic reaction with neutralization of anttbody followed by re-
action free hylactic persod tests were made with
a series of antigens Results however were equivocal Mipmal
doses of hemolytic streptococer produced extremely strong veactions
with large nfiltrations and formation of sccondiry abscesses but
repeated 1nyection did not show any clearent effect on granufocyte
counts or cyclic vanations in bone marrow

The theorv has been proposed that granulocytopemia r¢
sults from excessive leukolysis 1n the spleen and 1 case ©
relapsing agranulocytosis has been reported m which sl)'mPE
toms disappeared after splenectomy \egatne result o
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splenectomy 1 the present case however suggests that the
spleen 1s not important m the pathogenests of cyclic 2, ranulo
cytosts

LEUREMIAS AND RELATED DISORDERS

The first two articles demonstrate that diagnosis from bone marrow
biopsy 1» possible only when typical cellulanty can be demon trated For
this reason conditions with late or nonhomogeneous volvement of the
tone marrow are unltkely to be susceptible of early diagno 15 by bone
marrow puncture It 1s a good general rule that without definite dis
tarbance of the peripheral blood picture (wdhcating diffuse marrow 1
volvement) marrow biop y will not be diagnostic In the lymphoma group
the difficuity of diagnosis even from sections of lymph nodes means that
needle iopsy of the marrow will be as funle as 15 usually needle biop y
of a definitely mvolved lymph node In our hands needle biopsy of the
bone marrow 1s used largely as a procedure confirmatory of a diagnosis
u ually inferred from peripheral blood examnation If a cellular marrow
15 not clearly 1n evidence 1t then becomes necessary to carry out trephine
biop ¥ to determsne the nature of the hyperplasia_ whether fatty fibrot ¢
or otherwise —Ed

Evaluation of Sternal Aspiration as Aid 1n Diagnosis of
Malignant Lymphomas In Hodghins disease thoracic and
abdomnal nodes are invelved much more commeonly than are
the superficial cervical nodes Because of the maccessibility
of thoracic and abdomimal nodes for biopsy Talbert Cooper
and Charles H Wathins (Mayo Clmuc) attempted to evaluate
clmical usefulness of sternal bone marrow aspiratton for ob
taming material of diagno tic significance m malignant lym
phoma

Simple needle aspiration of sternal bone marrow was per
formed on 15 unselected patients with Hodghin s disease 10
with lymphosarcoma and 2 with follicular lymphoma Diagno
s1s was based on results of lvmph node biopsy autopsy or
both With the Illinors sternal aspiration needle about 2 cc
sternal marrow substance was aspirated and transferred 1m
medsately to a paraffin lined contamer and mixed gently with
aminute pinch of heparin powder as an anticoagulant Grossly
visible particles of marrow substance were smeared gently
on the surface of a glass shde

Criteria used for diagnosis of Hodghins disease of bone
marrow were similar to those used for its diagnosts in other
tissues and organs Hyperplasia of reticular cells 15 often the

€2) Blood 4 534549 My 1949
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dominant change However because Hodghmns 1s character
1zed by pleomorphism diagnosis rests finally on demonstra
tion of Reed Sternberg cells There 1s no certain way of dis
tmguishing these cells from megakaryocytes However nuclet
of Reed Sternberg cells are round oval lobulated multilobed
or multmucleated whereas megaharyocytic nuclel though
often multilobed are always single with generous more unt
formly distributed chromatm and 2 fine chromatm para
chromatm pattern The outstanding characteristic of the Reed
Sternberg cell 15 the promument nucleolus which 15 usually
lacking m the megakaryocyte or megakaryoblast Cytoplasm
of the normal megakaryocyte contams characteristic 2zur0
philic granulation when stamned with polychrome dyes In
addition pseudopodia with apparent platelet formation are
often observed The generous cytoplasm of the Reed Stern
berg cell has a famtly basoptulic granular appearance with
Wright s stam and the cell membrane 1s often mdistinct Sat
1sfactory section preparations were obtamned 1n nine mstances
but in none were lesions suggestive of Hodglins disease
demonstrable Lesions of bone marrow 1n Hodgkins disease
may be focal and of microscopic proportrons or extenstve and
grossly demonstrable When small focal lestons exist chance
alone mught account for disappointing results on attempted

needle aspiration
In lymphosarcoma all elements of the normal lymph node
may be represented and there 1s no dragnostic cell Cells range
from typical small lymphocy tes through larger atypical cells
with indented hy perchromatic nucler and relatively hitle cyto
plasm to lymphoblastic cells with reticular nuclear structure
sometimes containing nucleolt and a basophiltc often vacuo
lated cytoplasm Lymphocytic lymphoblastic and retsculum
cell vareties of lymphosarcoma have been ly de
scribed In 7 of the 10 cases of proved lymphosarcoma abnor
mal Iymphocy tic cell types were encountered on sternal aspt
ration and 1n 3 cases bone marrow nfiltrations dragnostic of
t coma were d ated m fixed section prepard

LR
tions
In two cases of follicular lymphoma specimens of sternal
marrow presented no striking abnormaliies Howeser be
cause of the apparently close relation of this disease to Iym
phosarcoma it 13 felt that study of 2 larger number of cases
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may prove the procedure to be of some diagnostic value The
authors conclude that as an aid to diagnosis 1n obscure malig
nant lymphoma sternal aspiration 1s likely to prove of great
est value mn lymphosarcoma [1n which surgical biopsy of a
lymph node 15 usually possible and certamnly far more satis
factory —Ed ]

Sternal Marrow Studies 1n Hodgkin s Disease Review of
Literature and Report of 35 Cases On the basis ot therr
study Louts R Limarz and Jerome T Paul® (Umv of Il
nois) conclude that the most constant finding i bone marrow
1 Hodgkin s disease 15 myeload and megakaryocvtic hyper
plasta The morphologic pattern of the granulopotetic tissue
15 that seen 1n chronic toxic states The panhyperplasta of
bone marrow simulates that of Bantis disease (splenic ane
mia) A pathologic tvpe of megakaryocytopolests mnvolving
the lymphoid megaharyocytes 1s observed i some cases of
Hodghin s disease These produce atvpical forms of platelets
Reed Sternberg cells are not seen i aspirated sternal matrow
or 1n histologic sections of bone marrow particles from such
material Detailed cytologic studies on bone marrow mega
haryocytes 1n cases of Hodghns disease mndicates that the
grant cells in Hodgkin s granuloma are not similar or related
to the platelet forrung cell The finding of increased num
bers of normal or atypical plasma cells eowmophils and
reticular cells 1s neither a constant nor a speeific pattern of
tlie bone marrow 1n Hodgkin s disease Eosinophtlta of bone
marrow cannot be correlated with peripheral blood eosino
phiba

Evidence at hand definitely indicates that the cellular mar
Tow elements removed by sternal aspiration in most cases of
Hodghins disease are not obtaned from the pleomorphic
lesion charactenistic of Hodglin s granuloma There are sev
eral reasons for this failure to observe the specific tissue
sternal aspirated matersal not every sternum 1s mnvolved mn
Hodghin's disease the scattered spectfic focal lesions usually
occupy such a small proportion of the marrow cavity that
on the basis of chance they may not be aspirated by the
sternal needle the specific lesions 1n bone marrow tend to
have much fibrous tissue making asprration more difficult
The authors emphasize that unless specific tissue 15 ob erved

(3) Am ] Cln Pth 19929961 Otbe 1949
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donunant change However because Hodghin s 1s character
1zed by pleomorphism dragnosss rests finally on demonstra
tion of heed Sternberg cells There 1s no certain way of dis
tinguishung these cells from megaharyocytes However nucler
of Reed Sternberg cells are round oval lobulated multilobed
or multmucleated wherens megaharyocytic nucler though
often multilobed are always single with generous more it
formly distributed chromatn and = fine chromatn par2
chromatin pattern The outstanding charactenistic of the Reed
Sternberg cell 1s the promment nucleolus which 15 usually
laching 1n the megaharyocyte or megaharyoblast Cytoplasm
of the normal megaharyoacyte contains characteristic azuro
philic granulation when stamed with polychrome dyes In
addition  pseudopodia with apparent platelet formation are
often observed The generous cytoplasm of the Reed Stem
berg cell has a famntly basophtlic granular appearance with
\Wright s stain and the cell membrane 1s often mdistmet Sat
sfactory section preparations were obtaned m nine mstances
but 1 none were lestons suggestive of Hodgkins disease
demonstrable Lesions of bone marrow i Hodghins disease
may be focal and of microscopte proportions or extensne an
grossly demonstrable When small focal lestons exist chance
alone tight account for disappomnting results on attempte
needle asptration

In lymphosarcoma all elements of the normal lymph node
may be represented and there 1s no diagnostic cell Cells ransge
from typrcal small lymphocy tes through Jarger atypical cells
with mndented hyperchromatic nucles and relatively little cyto
plasm to lymphoblastic cells with reticular nuclear structure
sometimes contaning nucleoh and a basophilic often vactio
Jated cytoplasm Lymphocytic Iymphoblastic and reticylum
cell varieties of lymphosarcoma have been commonly de
seribed In 7 of the 10 cases of proved lymphosarcoma abnor
mal lymphocy tic cell types were encountered on sternal asp?
ration and m 3 cases bone marrow mfiltrations diagnostic of
tymphosarcoma were d ated n fixed section prepard

tions
In two cases of follicular Iymphoma specimens of sternal

marron presented no striking abnormalities However be
cause of the apparently close relation of this disease to fym
phosarcoma 1t 15 felt that study of a la: W nf amcas
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may prove the procedure to be of some diagnostic value The
authors conclude that as an aid to diagnosis m obscure malig
nant lymphoma sternal a piration 1s hhely to prove of great
est value in lymphosarcoma [mn which surgical biopsy of a
lymph node 1 usually possible and certamly far more satis
ractory ~—Ed

Sternal Marrow Studies 1o Hodgkin’s Disease Review of
Luterature and Report of 35 Cases On the basi of therr
study Loms R Limarzi and Jerome T Paul* (Umv of Iih
nois) conclude that the most constant finding in bone marrow
n Hodghin's disease 1s myeloid and megakaryocitic hyper
plasia The morphologic pattern of the granulopoetic tissue
15 that seen 1 chronic toxic states The panhyperplasia of
bone marrow simulates that of Bantis disease (splenic ane
mia) A pathologic type of megakaryocytopotesis mvolving
the lymphoid megakaryocytes 1s observed m some ca es of
Hodgkin s disease These produce atypical forms of platelets
Reed Sternbery cells are not seen m aspirated sternal marrow
or m histologic sections of bone marrow particles from such
material Detailed cytologic studies on bone marrow mega
Laryocytes 1n cases of Hodghins disease indicates that the
grant cells m Hodgkin s granuloma are not similar or related
to the platelet forming cell The finding of increased num
bers of normal or atypical plasma cells eosnophil and
reticular cells 1s neither a constant nur a speafic pattern of
the bone marrow m Hodghin s disease Eosmophilia of bone
marrow cannot be correlated with peripheral blood eosino
philia

Evidence at hand definitely mdicates that the cellular mar
row elements removed by sternal a piration 1n most cases of
Hodghins disease are not obtammed from the pleomorphic
lesion characteristic of Hodgkins granuloma There are sev
eral reasons for this failure to observe the specific tissue 1n
sternal aspirated material not every sternum is mvolved 1n
Hodghun s disease the scattered specific focal lesions usually
occupy such 1 small proportion of the marrow cawity that
on the basis of chance they may not be aspirated by the
sternal needle the speafic lesion 1n bone marrow tend to
have much fibrous tissue making aspiration more difficult
The authors emphasize that unless specific tissue 15 ob erved
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Hodghin s disease should not be diagnosed Indnvidual mar
row cells or groups of cells as seen m sternal aspirated mate
rial are not sufficient evidence on which to diagnose Hodg
kins disease The marrow smear itself does not reveal any
pattern diagnostic of the disease Accurate diagnoss of the
disease 1s established only by the finding of the specific pleo
morphic lesion of Hodghin s granuloma This 1s best observed
1 histologic section of an involved Iymph node
| Owmg to the infrequency of amylotdosts as a re ult of chronic sepsis,
1ts association with other diseases as in the following article becomes o
ancreased interest —Ld

Amyloidosis 1n Hodghkin’s Disease 1s discussed by Stanley
L Wallace Dantel J Feldman Irving Berlin Charles Harmis
and Irving A Glass! (New York City) Although assocd
tion of amylordosis and Hodghin s disease has been known for
a long time review of the literature reveals only 29 cases of
Hodgkin s disease 1n which concurrence of amyloidosis was
d rated } logrcally or sug d by clinscal studies

Trom analysis of these cases and of oné obseried by the
authors coexistence of Hodghins disease and amylmdosls
appears to be more than a comncidence All reported cases afé
typical of the secondary type of amylodosts 1€ mvolvement
chiefly of the liver spleen kidneys and adrenals In primary
amyloidosis the heart lungs shin mucous membranes an
tongue are usually imolved Although a small percentage o
primary cases mav show 2 secondary type of distribution
the fact that all available reported cases fall mto the latter
category tends to rule out a casval association of Hodghins
disease and primary amyloidosis There seems to be no asso
cration between amylowdosis and any spectfic form of Hodg
kin s disease since reported cases fall into all categories and
have the same sex and age distribution as Hodghm s disease
m general

Hepatosplenomegaly cannot be used with certanty 1o de
termining presence or absence of amylord disease Although
amyloidosis 15 frequently characterized by hepatospleno
megaly so 1s uncomplicated Hodghins disease Nor can
presence of edema ascites or hydrothorax be used m differ
entral diagnosis smee these condittons can be produced by
compression of rarious blood vessels and lymphatic chan

TT@ A 7 Md 855 557 Ap 11950



LEUKEMIAS AND RELATED DISORDERS 421

nels by Hodgkins tissue as well as by hypoprotemenua sec
ondary to the alt 12 of rena lod However
uncomplicated Hodgkm s disease even with renal mmole
ment has not been reported as producing albumunuria In 11
of 15 adequately studied cases of associated amylordosts and
Hodghin s disease pronounced albumimuria was noted In
three of the other four cases at least a trace of albumm was
found m the urime It can therefore be presumed that pro
temuria occurring during Hodgkin s disease points to a com
plicating factor and amyloidosts must be carefully searched
for as a possible cause of the urmary findings Congo red
tests were made n five reported cases and mn the authors
case All could be interpreted as positive 1f 60 100 per cent
absorption of congo red from the blood 1s considered diagnos
tic of amyloxd disease It 1s therefore concluded that presence
of proteinuria and significant absorption of congo red from
the blood are the most reliable criteria for determiming pres
ence of amyloid 1n Hodgkin s disease

Chromic Nonleukemuc Myelosis Report of Six Cases 1s
made by Clarence Merskey® (Univ of Capetown Sauth Af
rica) The name chronic nonleukemic myelosis seems appro
praate for certain condstions described under a wide variety
of other names (chromc splenomegaly with anerma and my
elowd reaction of blood splenomegaly of myelowd type without
myelocythemia myeloid megakaryocytic splenomegaly spleno
megaly with myeloid transformation hepatohienal hemopor
etic endotheliosis and agnogenic myeloid metaplasia) All
these refer to a condition m which there may or may not be
anemia but 1n which there are usually primitive red and white
cells 1 peripheral blood though the great increase in leuko
cytes characteristic of leuhemnia 1s usually absent The spleen
1s enfarged and at autopsy foct of extramedullary hemoposests
may be found 1n spleen and liver and to a lesser extent m other
organs such as hidneys and lymph nodes The essential fea
ture 1s hyperplasia of leukopoietic tissues which results m an
ncrease 1n white count and 1n a degree of immaturnity m wite
cells of peripheral blood Bone marrow especially shows
gross overgrowth of cells of the myeloid series though even
in marrow the hyperplasia appears relatively orderly 1 na
ture Consequently marrow does not display the myastve char
TTUD A BT M 8427292 A gut 149
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Hodghmn s disease should not be diagnosed Tndnidual mar
row cells or groups of cells as seen m sternal asprrated mate
ral are not sufficient evidence on which to diagnose Hodg
fins disease The marrow smear uself does not reveal a0y
pattern diagnostic of the discase Accurate diagnosss of the
disease 1s estabiished only by the finding of the specific plea-
morphic leston of Hodghin s granuloma This s best absent
m histologc section of an mvolved 1vmph node

1 Owing to the infrequency of amyloidosis as a result of chrone SEPSS,

its association with other diseases as in the followsng artwly becories o
ncreased intere t—|

Amylodosis 1n Hodghin's Disease 15 diseusced by Stantey
L Wallwce Daniel | Feldman Irvin, Berlin Charles Harnis
and Irving A Glass® (New York City) Although assond
tion of amylosdosis and Hodghin s disease has been hnowst for
a long time review of the literature reveals only 29 cases 0
Hodghmn s disease i which concurrence of amylordosts was
it rated histologically or sug d by chimeal studies

From analvsis of these cases and of one observed by the
authors coexistence of Hodghins disease and amylodosis
appears to be more than a comesdence All reported cases are
typical of the secondary type of amylowdosis 1€ nvolvement
chuefly of the Iner spleen kidneys and adrenals In pnmdty
amyloidoss the heart lungs skin mucous membranes a0
tongue are usually involved Although a small percentage of
primary cases mny show 2 secondary  type of distributio?
the fact that all available reported cases fall into the faiter
category tends to rule out 1 casual assocration of Hodghm s
disease and primary amyloidosis There seems to be no as<0
eation between imylowdosis and any speaific form of Hode,
Lm's disease since reported cases fall into all categories and
have the sume sex and age distribution as Hodghm s disea €
w gencral

Heptosplenomegaly cannot be used with certamty de
termimng presence or absence of amyloid disease Althou
annlowdosts 18 frequently characterized by hepatosplen®
megaly so 18 uncomplicated Hodekms disease Nor 2t
presence of edema ascites or hydrothorax be used i differ
ential diagnosis smee these condition can be produced b
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the worse the prognosi> and the greater the disamlity The
more the condition resembles nonlenkemic myelosis the more
chronic the disease and the better the prognosis The disease
was chrome m these six patients In five anemia was either
absent or mild 1n hone were myeloblasts found mn peripheral
blood even myelocytes were scanty 1n four patients total
white cell count showed all grades of increase but 1n general
was less than that charactenstic of chromc mveloid lenherma
Immature red cells were found only m small numbers n
peripheral blood

This syndrome 1s also related to polycythemia vera and
forms a connecting Iink between polycythemia vera and true
leuhemia Merskey suggests that the syndromes of polycythe
mia vera nonleukemic myelosis and true leukemua and even
possibly osteosclerosts and myelofibrosis have a common
genesis
| The following four articles are concerned with multiple myeloma a
necplastic disease usually con idered to be due to plasma cell proliferation
The wmcreasiwog use of plasma protemn determmations and especially of

needle puncture of the bone marrow 15 leading to more frequent diagnosis
of the condition —]

Multiple Myeloma Willis M Fowler and Jach D Gordon®
(State Unnn of lowa) analyzed clmical and laboratory find
ngs n 52 patsents with multiple myeloma Tlus disease was
first recogmzed by presence ot a substance in the urine now
known as Bence Jones protemn For a long time Bence Jones
proteinuna was considered one of the mmportant diagnostic
crteria but 1t 15 now known that it occurs 1m only about
half the patients with multiple myeloma and also mn patients
with other types of bone lesions In addition Bence Jones
proteinuria may appear only mntermittently rather than con
stantly In the present series it was encountered mn 346 per
cent of patients in whom urine tests were done Its presence
or absence m an ndividual case has limited diagnostic value
and no prognostic signihcance nor can its presence be corre
lated with the presence of ordmary albuminuria or with
plasma protein level When found 1n urine however Bence
Tones protein suggests multiple myeloma and should lead to
further diagnostic procedures

Multiple myeloma occurs 1n the later decades and 1s more
common 1n men than i women Pam usually in the back

(6) Am Pt 1449460 M y 1950
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acteristics seen m true leuhemta The course 1 prolonged
anemsa tends to be slight and disability 1s often neghgible for
somc years Bone matrow 1s not feuhemic m that it does not
show tmmaturty at the myveloblast Jevel which 15 character
istic of true leukemia nor are myelocy tes necessarily numer
ous Nevertheless the condition may be only a miid vanant
of leukemta differing only 1n degree rather than in any funda
mental characteristic

In the si< cases studied by Merskey the clinical preture was
not pirticularly chiractertstic All patients were elderly and
w all the disease followed a somewhat symptomless course
Chief symptoms were general such 15 vague feelmgs of 1l
health and Inch of strength and were usually related to degree
of anema In two cases the red cell count was normal One
patient had mild and another severe 1nemn whereas 1n tne
patients the count almost reached poly ¢y themc levels Throm
bocy te number was withm normal range i four pattents but
m two 1t wis 1 500000 and more/cu mm 1§ lute cells were
mereased n all patrents and showed varying degrees of unma
turtty two patients showed immature sed cells as well None
had myeloblasts 1 peripheral blaod but m all the cells of the
poly morphonuclear leuhocyte series were grossly mereased
both relitively and numerically There were no constant corre
lations betw ecn ncreases m red cell series m wiite cell serie>
and 1 thrombocytes Autopsy material demonstratin., hy pef
plasta of bone marrow was watable m two cases and i three
others hyperplasia in situ was shown mn sections of bone mar
row taken during hfe

This rather mined collection of cuses included one case of
true chronic myelord leuhemin one of osteosclerosts with
myeloid reaction one of possible chromc hemolvtic anemd
and three of (possibly) nonleukemic myelosis It was not
possible to mahe a dragnosis during life i the case of osteo
sclerosis desptte < ray examnation of bones and btopsy of
asplrated marrow <ecttons Chronic hemolytre anemsa cant
usually be dragnosed but in this patient the only evidence of
that disease was a consistently elevated retrculocyte count the
patient refused marrow asprration The real difhculty m dr2g
rosis lay 1 differenttation of these disorders from true chronic
myelod leuhemia Differences were really only mn degree I
appears that the greater the mcrdence of leukemic features
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localized to a single or a few foc1 the process 1s usually gen
eralized and typical myeloma or plasma cells are evident in
the sternum ribs 1lum or vertebra in the early stages This
procedure has also emphasized how frequently the lesion 1s
of the plasma cell type The number of plasma cells seen
on a marrow smear 1s varable but i the authors expe
rience 1s greater than 10 per cent of nucleated cells The ma
ture plasma cell 15 usually oval with a deep blue cytoplasm
having an irregular or blotchy staming reaction It appears
to contan bluish granules although granules as such are
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seldom found There may be a permuclear clear or light stamn
ng area or the light staming area may be ovoid and located
at the side of the nucleu rather than encireling st In the 1m
mature cell the outline 1s often irregular Vacuolation of the
cytoplasm 1s frequent and the nucleus 1s usually eccentrically
placed and small dark and round (Fig 80) Some idea as
to prognosis and rapidity of progress of the disease 1 an ind1
wvidual case may be gamed from the frequency of mature
forms m the sternal marrow The more chromic and slowly
progressive cases tend to have a predominance of mature cells
Multiple Myeloma as Form of Leukemia Michael A
Rubinstein (New York City) presents evidence that the gen
erally accepted pomts of distinction bt(ween multiple mye
toma and leyk, cannat be regard 1 and
that there 1s no sharp demarcation betwcm the two diseases
There are often features of leukemua 1n multiple myeloma
(7} Blood 4 10491066 Sptmb 1949
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was the most frequent complant of patients m this seres
Pathologie fractures accounted for pain n <ome istances but
mn many othcrs there was no obvious explanation and < 1a3s
failed to reveal any lesion 1n the sheletal structure m the re
gion of the pamn Weahness developed during the illness m aft
patients and was a major complamt of 23 on admiss:on In
20 patients neurologic complications were present m 6as
the outstanding feature The multiple small circumscribed
osteoly tic lesions found 1n the bones on roentgen examination
are the most ty pical and outstanding mantfestation of the dis
ease Diffuse osteoporosis ts also a common but less strik
g mantfestatton but 1t 15 often overlooked

The cause of the bleeding tendency 1n multiple myeloma
has not been adequately explamed In none of the mne cases
1 which 1t was present was hemorrhage severe enough to
affect the course The importance of hyperprotemem:a and
hy perglobulinemia n this disease has been repeatedly empha
sized Rapid sed 10n rate h futmation and
unusual rouleaux formation which may be encountered 12
peripheral blood of multiple myeloma patients seem to bea
function of or to be dependent on hyperpr Though
the electrophoretic pattern of plasma or serum 1s abnormal
most 1f not all cases of multiple myeloma electrophoretic
studies cannot be considered an mmportant diagnostic ard un
il the chemucal structure of the protems producing the abnor
mal patterns 1s clarsfied Elevated serum calcium 1s found
30 50 per cent of cases but serum phosphorus 1s normal of
Jow except when there 1s renal msufficiency Alhahne phos
phatase 1s normal Renal complications are found m 5070
per cent of cases

Hemoglobin below 12 Gm /100 cc and a red cell count
below 4000000 was found mn 43 cases i this series Anemid
was shghtly hypochromic as a rule The total leukocyte count
was within normal hmits 1 40 cases and was above 10000 1m
only 4 Dufferential count was normal m all but two cases
In only one were plasma cells found m the perpheral Dblood
stream One might expect to encounter plasma cells m pertph
eral blood far more frequently than 15 the case smnce such cells
are found within vessels in the region of the tumor
Bone marrow aspiration 1n multiple mj efoma has em
sized that although roentgen evidence of the disease ma

pha
y be
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Cryoglobulin Present 1n High Concentration 1 Plasma of
Case of Multiple Myeloma Cryoglobulins are the class of
protemns 1n which precipitate on cooling of plasma and redis
solve on warming Robert M Hill Stuart G Dunlop and Rich
ard M Mulligan® (Univ of Colorado) report the case of a pa
tient with multiple myeloma whose blood solidified quickly
m the needle and syringe while 1t was being drawn even
though large amounts of anticoagulant were used However
when the syringe and needle were warmed this did not occur
When 75 ml hepanmzed blood was kept at 37 40 C and
centrifuged there was a 3 ml upper layer of apparently nor
mal plasma a 28 m! middle clear almost water white layer
and a 17 m! lower layer of cells On cooling the upper layer
rematned liquid but the middle layer congealed to a pearly
white translucent solid On warming the middle layer became
hiquid After a whole blood transfusion separation mnto three
layers never occurred though the whole blood or plasma
solidified on cooling as before The urme was free from pro
tein at all times

Viscosity of the patient s plasma was more than five times
that of normal plasma at 38 C and rapidly increased to 1n
fimty at 32 C Separated cryoglobulin gave strong biuret
xanthoproteic Millon and Acree Rosenheim reactions and
a negative Molisch reaction Cholesterol ester crystals were
obtained and probably represented a lightly bound lipid frac
tion of the protein molecule Micro Rjeldahl analysis showed
an average of 1513 per cent nitrogen content By microbio
fogic assay 10 amuno acids were detected The amino acid pat
tern suggested a relation to beta or gamma globulins All of
the analyses phystcal properties and behavior toward sodium
sulfate fractionation of the cryoglobulin were compatible with
its classificatton as a pseudoglobutim

Terminally tota} protemn was 181 Gm per cent of which
98 Gm per cent was globulin This amount of globulin re
flects the tremendous terminal metabohic activity of the neo
plasm atself

Treatment of Multiple Myeloma with Urethane Willlam
J Harnington and Wiliam C Moloney® (Tufts College)
treated 11 patients with multiple myeloma with urethane

8 J Lb &Cl Med 34 1057 1065 A
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In addstson to the well hnown circumseribed tumor formation
diffuse infiltration of the bone marrow also exists in multiple
myeloma Cases of diffuse wfiltration without evidence of arr
cumsenibed tumor formation are hnown Lach of arcum
scribed tumor formation does not rufe out the possibity of
multiple myelomz Extrasheletal sisceral myelematous spreas
mvoluing the hidnes spleen 1ymph nodes etc occurs m some
cases of multiple mycloma \ot onl wisceral organs but
blood stsetf may be mvaded by myeloma cells Although mas
sive imaston of peripheral blood so as to produce the pit
ture of plasma cell leulemia occurs rarely occasional mye
loma cells m1y be found 1n Loncentrated smears (correspond
ing to the aleuhemic forms of lenhemra) even though they
may be nussed on routine examination Incrersed urc acd
content of the blood and elevated basal metabolism charac
tertstie of lewhemua are frequently seen also i myeloma
Though the 1ccepted textbook yiewn 1s that myeloma 153 dis
ease of older age 1solated mstances of myeloma m jounger
age groups mcluding wfancy lave been abserved Vhereas
m most cases symptomatolo,y of multiple myeloma 15 due
to tumor mvolvement of bones m a number of patients cort
plamts are not referable to the osseous <ystem and may be
sinilar to those ordinrily found m leukenmin

On the other hand there ate often features of myeloma 1
teuhenwa Rare cases of lewherma have been reperted n which
only bone marrow was mnvolved These rare forms would cot
respond to the usual forms of multiple myeloma liited t6
bone marrow and without visceral myolvement Less unto®
mon ts tavolvement of different bones n leukemua Lesions
may tahe the form of tumors destruction and absorption of
bone Jeading to fractures or periosteal eleyations and arthritis
Bence Jones protemuria and Iy perproteinemia admittedly
typucal of multiple myetoma have also been occassonally ob
cerved wn leuhemma Sometimes symptoms relerable to bones
and josnts domnate the chinical picture of leuhemia

Rubinstesn concludes that the difference between nnveloma
and leuherma as far as the comventional distauishing fea
tures are concerned 15 merely one of incidence what 15 rare
i1 one disease IS comumon st the other and ssce versa Mu]h;;k
myeloma 15 probably a leukemua of plasma cells ordinarsly

of aleuhemic type
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Cryoglobulin Present ix High Concentration 1n Plasma of
Case of Multiple Myeloma Cryoglebulins are the class of
protems mn whach precspitate on coohing of plasma and redts
salve on warmmng Raobert M Hijt Stuart G Dunlop and Rich
ard M Mulbigan® (Unn of Colorado) report the case of a pa
tient with multiple myeloma whose blood sobidifie@ quickly
m the needle and syringe while it was bemg dramn even
though large amounts of anticoagutant were used Hownever
when the syringe and needle were warmed ths &id not occar
When 73 mi heparmized blood was hept at 37-40 C and
wentrifuged there was 2 3 mt upper laver of apparenthy wor
mal plasma 2 28 mi maddie clear almost water white layer
and a3 7 mi lower layer of tells On coolingg the upper lnver
rematned bgmd but the suddle layer congealed to a pearly
white translucent solid On warmuing the middle layec became
hgud After a whole bload transfustan separation wmta theee
tayers pever occurred though the whole blood or plasma
soldified on cooling as before The urne was free from pro
tan at all tumes

Viscostty of the patient s plasma was more than five tsmes
that of normal plasma at 38 C and rapidly smcreased to 1
fity at 32 C Separated cryoglobulin gave strong bruret
xanthoprotese Vhilon and Acree Rosenhemn reactions and
a pegative Molssch reaction Cholestero! ester crystals were
obtained and probably represented a hightly bound hiped frac
tion of the protem molecule Micro hjetdahl analysis shoned
an averige of 1513 per cent mirogen content By smcrobie
logic assay 10 ammo ands were detected The ammno acsd pat
tern stggested 2 relation 1o beta or gamma globnims Al of
the analyses physical propesties and behavior toward sodum
sulfate of the eryoglobubn were ble with
1ts classification as a pseudoglobuln

Termmally total protern was 181 Gm per cent of whieh
98 Gm per cent was globulin This amount of globulia re
flects the tremendous tertminal metabolie actiity of the neo
plasm stsedf

Treatment of Multiple Myeloma with Urethane Wilham
J Harnngton and William € Maloney® (Tufts College)
ireated 11 patients with multiple mveloma with urethane
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Dosage was usually 36 Gm daly given orally Six patients
apparently responded clinrcally and from the laboratory stand
pomnt Trve patients died one of mtercurrent disease Another
patient was i an advanced stage of the disease and ded
within two weeks after start of urethane therapy Three p2
tients recetved adequate doses of urethane but failed to re
spond Because of immature characteristics of myeloma cells
1n the bone marrow and rapid clmical course these patierts
were constdered to have an acute form of multiple myeloms
Experience with urethane 1 myelogenous leukemia indicates
that these acute forms will probably not respond to urethane
whereas the drug majy bring about effecttve remissions in the
more chronic forms

Clinical 1mprovement was striking All nme patients nith
bone pamn were greatly relieved In the sirx patients with 2
good chnical response weight gam was a conspicuous finding
and three patients showed striking improvement i bemd
globin and red cell levels There were also reduction 1 ab
normal serum protemns and suppression of myeloma cell pro
hferation 1n the bone marrow No statistical vahidity can be
attached to figures regarding length of survinal m 11 cases
However mean survtval time for all 11 cases 1s 21 months and
average survival time 25V, months These figures are atready
better than those recently reported m 53 cases fotfowed from
onset of symptoms to death

It has been pomnted out that urethane may cause gastro
mntestinal disturbances and serious leukopenia Use of spe
cially coated tablets m this study apprecrably les ered the
tendency to nausea and vomutng and frequent blood studies
furmshed warnmng of impendmg leukop W thdranal of
urethane and prophylactic tise ot antibrotics have pﬁ"““d
to date any serious sequelae to suppression of white blood
cells

Urethane 1s not 2 cure for multiple myeloma and expe
rience with many more cases will be necessary before its thera
peufic usefulness can be adequately evaluated Nuertheles‘s
1 a disease which has been so persistently resistant to 2
forms of therapy rtesults of urethane admimstration f0 ths
group of patients suggest that multiple myeloma may be
added to the growang list of neoplastic diseases that may be
come subject to chemotherapeutic control
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Treatment of Acute Leukemias of Childhood with Folic
Acid Antagonists Eugene ] Weber Felix E harpmsht Jr
and Robert W Heinle! (Western Reserve Umiv ) treated 24
children with acute leukerma by adminstration of the folic
aad antagomsts aminopterin and A methopterin Hematologic
or symptomatic improvement or both occurred m 20 When
d was blished mt of 1 mg
ammopterin daily was begun The drug was discontinued when
toxc lestons occurred or hematologic depression was noted
After an observation mterval treatment was resumed 1 mg
being given mtramuscularly every second day If this was well
tolerated and peripheral counts remained stabilized the pa
tient was discharged to be observed m the chinic three times
weekly Amimopterin was given on each clinic visit according
to an arbitrary schedule generally depending on the leuhocyte
count {over 6000/cu mm 1 mg 20006000/cu mm
mg  and under 2000/cu mm none)

Roentgen changes of the sheleton were seen 1n 13 children
on mitial exammnation Skeletal lesions developed in three
others during treatment Four types were observed osteoly
sts radiolucent transverse bands osteosclerosts and subperios
teal new bone formation

All patients followed a similar hematologic course Imit:al
response was depression of bone marrow with reduction of
all elements normal and abnormal Nucleated cell count of the
matrow regularly fell to 400 000 500 000/cu mm (normal for
the method used 1000000 2000000/cu mm ) Perpheral
blood showed anemia and leuhopena This phase was concur
rent with imtial mtensive therapy Megakaryocytes and plate
lets were decidedly reduced and bleeding tendencies occurred
With discontinuance of the antagomst cellularity of marrow
mcreased and normal cells returned i1n greater numbers The
most normal marrow was found four to six weeks after ther
apy was nstituted In several patients abnormal marrow cells
dropped to less than 1 per cent of the total and peripheral
blood studies were entirely within normal limits Despite con
tiued therapy however the number of abnormal cells in
marrow gradually increased Appearance of abnormal cells
m peripheral blood was delayed often not oceurring until
more than 75 per cent of marrow cells were abrormal In a

(D7 Pdut 366978 T ry 1950
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few patients a second and fatal hematologic depresston o
curred after long continued therapy Terminal course of these
patients was that of an aplastic anenna At autopsy 1t was pos
sible to demonstrate severe hypoplasia of the marrow and
frequently there was little or no evidence of leuhema

Toxic lestons observed in these patients were limuted to
mucosal alcerations of the mouth (Fig 81) accompaned by
some degree of fever Lesions were erythematous patches with
an ulcerated necrotic center which ulfimately healed with for
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mation of a heavy crust Attempts to hasten healing by ad
mimstration of crude hiver extracts and folic acid were not
successful The most effectrve treatment consisted of admin
wstration of sulfadiazme by mouth and topical application of
an aqueous solution of genttan violet

echanism of action of folic acid antagonusts 15 thought 10
be production of a folic acid deficiency However when three
children who h1d attaned hematologte and symptomatic &
missions were placed on daily oral doses of 20 30 mg fohe
acid mirrow peripheral blood and clinical course were un
altered after three to four weeks mdicating that the occur
rence of relapse was not accelerated by admnstration of folic
acid 1n this dosage

Although folic acid antagomists did not constitute 2 satis
factory form of therapy for leuhemia they were more effec
t1ve than other forms of treatment
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| The final articles mn thi section deal with the use of the so called
mitrogen mustards There 15 now a new compound melamne which can
be given orally and 15 sad to be free from the side effects on the gastro
mtestinal tract of the older drugs As 1t 15 stll m the stage of climcal
trial 1ts comparative efficiency remams to be established Qur own view
about these drugs 1 that they are chicfly u eful only when x ray cannot
for one reason or another be employel Th se circumstances are defined
1 the following abstracts —Ed

Treatment of Malignant Disease with Nitrogen Mustard
N B burmck karl R Paley Mack H Fieber and D K
Adler (Mount Sma: Hosp New York Citv) report results 1
64 patients with malignant diseases treated with HN, Of
these 24 had Hodgkins disease 4 chromic lymphatic leuke
ma 2 chronic myelogenous leukemia 10 lung carcinoma 2
Wilms tumor 1 breast carcimoma 1 anaplastic metastatic
carcmoma 1 melanocarcinoma 8 lymphosarcoma 2 mycosts

des 1 chronic leuhenuc myel 3 reticulum cell

sarcoma 1 spindle cell sarcoma 1 muliary tuberculosis 1
Boeck s sarcord and 2 malignancy of undetermmed nature
All but eight were given HN; tn the usually recommended
dose of 01 mg/ky on each of four successive days the
eight recerved 10 mg daily for four days Twenty patients
recerved two to s1x such courses

Results in general agreed with those of other wnvestigators
Favorable results comparable with those obtained with radio
therapy folloned HN treatment m most cases of Hodghm's
disease Fever when present subsided dramatically by the
third day Sense of well being and regression of lymphade
nopathv were usually noted during the first post treatment
week whereas hepatosplenomegaly receded during the second
week Contrary to earlier reports strihing reduction 1 spleen
size was common In a few cases pam due to bone lestons re
sponded satisfactorily One patient who had become resis
tant to roentgen rays responded to HN and was subsequently
sensitive to radiotherapy Relapses occurred m all cases i a
tew davs to 10 months In most cases remissions became pro
gressively shorter with successive courses of HN  Chronic
lymphatic leukemia lymphosarcoma mycosts fungodes and
reticulum cell sarcoma showed variable responses Carcinomas
were uniformly unresponsive except for one bronchogemc
adenocarcinoma and one Wilms tumor One patient with
chronic nonleukemic myelosts was dramatically benefited
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with diminution 1 spleen size and restoration of normal blood
picture No cures werc observed However in one proved case
of generalized Hod,hins disease only one small splemc
granuloma with degenerative changes could be found 2t
autopsy Death was due to agranulocytosis and thrombocyto-
penia secondary to excessie therapy The almost complete
suppression of gruulomatous disease suggests the desirabll
1ty of using maximal tolerated dosage The authors recom
mend that the therapy schiedule be revised to provide for a2
mutiaf series of closely spaced courses for maximal therapeutic
effect perhaps to be followed by regularly spaced mamtenance
doses

Toxi1c reactions were the same as those preyviously reported
and were thought to be unrelated to mnjection rate N\ausea an'
vomuting occurred in almost all cases but was often mlder
with successive mjections No appreciable rehef was obtamned
with pyridoxine atropime teroptern® or sedation Numerous
visceral function tests revealed no changes attributable to Hb:
therapy except the hemopoietic response Lymphopenia ust
ally occurred between the third day of treatment and the se¢
ond post treatment day Leukocyte counts below 3000 oc
curred n 1Imost every case with the mmimal count 3 25 day$
after treatment (average 11 days) infection was rare eve?
with counts below 1000 Anem secondary to treatment was
noted only twice and thrombocytopenia was noted seven
times with bleeding four times Hemotowic effect was entirely
unpredictable nor was 1ts severity related to response of the
primary disease Teropterin® had no effect i preventing the
myelotoxic effect or in hastenng recovery

HN therapy 1s of value in Hodghan s disease occasonally
in lymphosarcoma and mycosis fungoides and probably it
nonleukemic myelosts but 1t 15 of no value m carcinoma In
cases of widespread or ble 1ymph ous lesions
1 which roentgen therapy 1s not feasible HN 15 particularly
useful Fever due to lymphomas responds much more regy
larly to chemotherapy than to irradiation In moribund pa
tients the more rapid and occasionally dramatic effect of HM
45 advantageous Constrictive lestons of the great vessels of
the spinal cord often respond more rapidly to the chemical
agent than to roentgen rays Initral swelling of tumor !155\}16
often seen after X ray therapy was not nhserved with H2
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Radiotherapy remams the preferred treatment for readily ac
cessible or localized lestons

Treatment of Lymphomas and Other Neoplastic Diseases
with Nitrogen Mustard Lous k. Alpert Ezra M Greenspan

Fg 8 —Hodgk 4 El gdmd t {iymph od bef HN
the py (C ty fAlprt LK tal An ILMJ 3 39343 % b 1950)

and Stanley S Peterson® review results in 52 patients with

various lymphomas and other neoplastic diseases treated with

HN at Walter Reed Hospital Favorable though temporary

effects were observed 1n most of 27 patients with Hodghin s

disease 3 with giant follicular Iymphoblastoma and 2 with

Iympholeukosarcoma (Sternberg) In pattents with lympho
Ay A Tt M 3239343 M b 1950
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with dimmution n spleen size and restoration of normal blood
picture No cures were observed However m one proved case
of generalized Hodghm's disease only one small splenic
granuloma with degeneratnne changes could be found at
autopsy Death was due to agranulocytosis and thrombocyto
penta secondary to excesstve therapy The almost complete
suppression of granulomatous disease suggests the desirabit
ity of usmg maximal tolerated dosage The authors recor
mend that the therapy schedule be sevised to provide for an
smitial serses of closely spaced caurses for maximal therapeutic
effect perhaps to be folloned by regularly spaced mamtenance
doses

Tovic reactions were the same as those previously reported
and were thought to be unrelated to mnjection rate Nausea and
vomiting occurred m almost all cases but was olten smitder
with successiie myections No appreciable relief was obtained
with pyridoxmne atropine teropterin® or sedation Numerou
visceral function tests revealed no changes attributable to HN
therapy except the hemopatetsc response L, mphop ustt
ally occurred between the thicd day of treatment and the sec
ond post treatment dzy Leuhouyte counts below 3000 oc
curred 1n almost every case with the mimmal count 3 20 days
after treatment (average 11 days) infection was rare &3¢
wit' counts below 1000 Anemm secondary to treatment Was
noted only twice and thrombocytopema was noted seven
times with bleeding four tunes Hemot effect + as entuely
unpredictable nor was uts severity related to response of the
primary disease Teropterin® had no effect 1n preventing the
myelotoxic effect or in hastenmng recovery

HN therapy 1s of value in Hodghin s disease occastonall)
m lymphosarcoma and mjycosts fungordes and probably 11
nonleukemc myelosts but it 1s ot no value wmn carcinoma In
cases of widespread or maccessible Iymphomatous lestons
1 which roentgen therapy 15 not feasible HN; 1s particularly
useful Fever due to Iymphomas responds much more regu
Jatly to chemotherapy than to irradiation In morbund p2
tients the more rapid and occastonally dramatic effect of HN
1s advantageous Constnictive lesions of the great vessels of
the spmal cord often respond more rapidly to the chemucal
agent than to roentgen rays Inmtral swelling of tumor tissuc
often seen after x ray therapy was not observed with BN
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Although the most tmportant toxic effects were observed
1 the P system pant P only o 1y
hmuted treatment Development of moderate leukopema was
considered an indication of effective dosage Since leukopenta
was usually of short duration white cell counts as low as
2000/cu mm were not considered a contraindication to HN,
therapy Thrombocytopenta and purpura was the most serious
complication encountered

Nitrogen mustard therapy appeared to be most suitable m
the following chnical types of Hodghmns disease (1) wide
spread involvement which cannot be treated adequately with
xtay {2) lymphadenopathy with striling conmstitutional
symptoms (fever weight loss etc) (3) fever without demon
strable enlarged nodes { occult febnle type) (4) wisceral
mvolvement and (5) termunal cases which have become re
sistant to roentgen therapy Radiation was the therapy of
choice m patrents with relatively localized disease i periph
eral mediastinal or retroperitoneal regions obstructive
lesions around the spmal cord bihary tract ureters or great
vessels bone mnvolvement and fibrosmmg Hodghm s disease
Figure 82 shows enlarged mediastmal lymph nodes with
Hodgkin's disease before HN therapy There was complete
shrinkage of hilar lymphadenopathy after one course Despite
three additional courses (total dose 134 mg) mediastinal
adenopathy recurred as illustrated m Figure 83

PURPURAS

The first two art cles n this section are general surveys of the hemor
rhagic states and of thrombopenic pu pura respectively They should be
sn;éiécd m the ong nals for much that cannot be included m abstracts

Etwology and Management of Hemorrhagic Diatheses are
discussed by Charles A Doan* (Ohio State Univ ) When few
or no blood platelets are found m blood of any patient with
purpura studv of bone marrow 1s essential to determine
whether tins defiait 1s secondary to bone marrow megahary
ocytic inadequacy or excesstve splenic demand (Fig 81)
Generalized purpura 1s frequently the first sign of progres

€9 A It Md 31967988 Decemb 1949
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sarcoma reticultr cell sarcoma chronic lvmphatic leukema
subacute myelotd leuhemin sarcoidosis and various carct
nomas little or no sygmificant beneht resulted even though
varyiag degrees of tumor shrinhage were produced [ only

-
i

%l e P

} b
83—Reeus  of md tnlad pathy nthe ame pak t 18 m

njﬁ\ th prwasbegn F o oft tn tiwtd 134 me) ';;;‘

gedegth steral (Cort y fAlbet LA o 1 A Tt Melld

%% b 1980)

two patrents was Hodgkin s disease adequately controlled f';;
more than a year with repeated courses of HN atone In
patsents X ray therapy was necessary to produce longer rentis
s1ons than were obtained with HNz
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disappearance of all purpuric manifestations Tovic marrow
destruction or inhibition may result from chemicals physical
agents toentgen rays and radioactivity and infectrons Careful
supravital study of fresh living marrow m thrombocytopenic
purpura at once reveals clearly and unequivocally ary spectfic
damage to megakaryocytes which may be responsible for the
arculating platelet deficit Vacuolated nucler and cytoplasm
with chromatin karyorrhex:s and ncreased phagocytosis of
spectfic cellular debris are unmistakable evidences of such
toxic damage E! of the ding agent P d
by supportive fresh blood trans permits T 10n
of megakaryocytes Splenectomy 1 selected mstances 1s fol
lowed by marrow recompensation

‘When penipheral thrombocytopema has been found asso
crated with clinical purpura and bone marrow studies not only
fail to reveal cellular aplasia displacement damage or tox
teaty but actually reflect an excessive multiphcation of mega
Laryocytes the more mature umits showing active cytoplasmic
platelet fragmentation in the hving supravital preparations
the conclusion 15 justified that despite the apparently nmmn
hibited compensatory megakaryocytic hyperplasia the pe
ripheral platelet demand 1s 1n excess of the available supply
When the spleen 1s not demonstrably enlarged primary
splenic thrombocy topentc purpura 1s the most likely diagnoss

The adrenalin test may reveal hypersequestration of plate
lets by 2 normal sized spleen indicative of a primary specific
withdrawal or inhibition of airculating platelets m primary
hypersplenic thrombocytopemic purpura (Werlhof s disease)
When there 15 an obvious splenic enlargement with adrenalin
test evidence of speafic platelet hy persequestration and bone
marrow shows only compensatory megakaryocytosis without
myelophthisic or tokic marrow damage a hypersplenic syn
drome secondary to some other dissemunated constitutional
disease must be considered Primary splenic Hodgkn s granu
loma splenic Gaucher s disease chronic lenkemic mvolvement
of the splenic parenchyma by any cell type tuberculosis or
tertiary syphulis of the spleen congestive splenomegaly sec
ondary to myocardial decompensation acute splenic tumor of
mfectious etiology all have been associated with hypersplenic
thrombocytopenic purpura Emergency splenectomy should
be performed on exactly the same reasomng as for primary
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sive marrow hypoplasia When on repeated studies of bone
marrow obtained from the manubrium and the body of the
sternum  from selected spmous processes and from the erest
of the iium no megaharyocytes are found but there 15 def
mte evidence of a beginning marrow pancytopena and when
nerther past personal history nor direct investigation reveils
toxic environmental medicinal or bactenial factors priman
hypoplasia with or without osteofibrosis or osteopetrosts
mechanisms may be established In a certain proportion of
such patients extramedullary hemopoiesis m spleen and Iner

THROMBOCYTOPENIC PURPURA

¥ 1
Hypersplemsm Bone Harrow
Hegakaryocytes
Primary Secondary  Aplasia Duplacement  Toxie  Deticient

destruction nutrto st
Chemical  factors

Infectious
Physical
Adrenal nTest Bone Marrow Study

Fg 84 (Courtesy of Doa € A Ann Int. Med 31 967988 D ¢ mber 1949)

may partially compensate for marrow hyperplasta In early
stages with only moderate marrow hypoplasia splenectomy
may be followed by a remission of months or years Replace
ment of fresh citrated blood transfustons 1s the treatment of
chorce for primary marrow aplasia Polycythemmc donors have
made particularly effectrve blood contributors Generous use
of any or all of the presently known stimulatory and maturing
factors for blood cells hiver folic acid vitamin By, ete have
thus far failed to affect marrow regeneration in this type of
patient

In certain naturally occurrmg crrcumstances in persons
with food 1diosyncrastes or gastrointestmal abnormalities
concerned with disturbed digestion and absorption thrombo
cytopenic purpura on 3 deficiency basis secondary to general
marrow hypoplasia may occur Correction of any speaific
deficiency 15 followed by reg of kary ocytes and
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disappearance of all purpuric mamifestations Toxic marrow
destruction or mhibition may result from chemicals physical
agents roentgen rays and radioactivity and mfections Careful
supravital study of fresh Ining marrow in thrombocytopenic
purpura at once reveals clearly and unequivocally any spectfic
damage to megakaryocytes which may be responsible for the
arculating platelet defict Vacuolated nucler and cytoplasm
with chromatmn haryorrhexts and ncreased phagocytosis of
specific cellular debris are unmustakable evidences of such
toxic damage Elimmation of the offending agent accompanied
by supportive fresh blood i permits 10n
of megakaryocytes Spt y 1 selected 15 fol
lowed by marrow recompensation
When peripheral thrombocytopema has been found asso
ciated with chimical purpura and bone marrow studies not only
fail to reveal cellular aplasia displacement damage or tox
wity but actually reflect an excessive multiplication of mega
karyocytes the more mature umits showing active cytoplasmtc
platelet fragmentation n the living supravital preparations
the conclusion 15 justified that despite the apparently umn
hibited compensatory megaharyocytic hyperplasia the pe
ripheral platelet demand 1s m excess of the available supply
When the spleen 1s not demonstrably enlarged primary
splenic thrombocytopenic purpura 1s the most likely diagnosis
The adrenalin test may reveal hypersequestration of plate
lets bya normal sized spleen idicative of a primary specific
hib lating platelets 1 primary
hypessplentc \hrombocytopemc purpura (Werlhof s disease)
When there 1s an obvious splenic enlargement with adrenaln
test evidence of specific platelet hypersequestration and bone
marrow shows only compensatory megakaryocytosis without
myelophthisic or toxic marrow damage a hypersplenic syn
drome secondary to some other dissemunated constituttonal
disease must be considered Primary splemc Hodgkimn s granu
toma splemc Gaucher s disease chromic leukermc mvolvement
of the splenic parenchyma by any cell type tuberculosis or
tertiary syphilis of the spleen congestive splenomegaly sec
ondary to myocardral decompensation acute splenic tumor of
mnfectious etiology all have been associated with hypersplenic
thrombocytopenic purpura Emergency splenectomy should
be performed on exactly the same reasoming as for primary
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hypersplentsm regardless of the known presence of sersous
disease elsewhere mn the body

When normal or excesstve numbers of platelets are found
m creulatng blood of patients with purpura immedsate
studies are mdicated to differentiate between speaific plasma
and/or capilliry defects It 1s now routine to determine pro
thrombin plasma level in every patrent showing any hemot
rhagic tendency Low prothrombmn levels cause purpura m
hemorrhagic disease of the newborn n obstructne jaun
dice m liver disease 1n persons on a low vitarmn k diet and
1n patients with hy perperistalsis or other intestinal conditions
preventing proper vitanun K absorptton

Bleeding after extensne irradiation or mitrogen mustard
admimstration has been attributed to excess of hepirn of
heparm Itke sut Pr or tohud blue dye are
effective 1n controlling hemorrhage from these canses Recur
ring 1f not constantly demonstrable abnormally prolongCd
coagulation ttme without thrombocytopenta warrants dag
nosts of hemophiia Fresh whole blood fresh plasma or
freshly frozen or Iyophilized plasma from normal donors
which contam antthemophilic globulin reduce the prolonged
In Vitro coagulation time as does plisma fraction T of Cobnt
available through the American Red Cross Afibrinogenems
oceurs rarely as a congemtal and usually familial disease an
may be treated with fresh blood or plasma transfusions

Heredrtary telangtectasis 15 of more cosmetic than hemor
rhagic stgmficance In hereditary pseudohemophilta there 1§
mherent mabihity of the capillary wall to contract followins
mjury leadin, to a prolonged bleeding time n 2 patent with
nonthrombocy topenic purpura  Fresh whole blood transtu
sions produce the best therapeutic results

Possibility of aniphylactoid purpura may be elucidated by
careful history and skin and dietary elimmation tests Antt
histamtruc drugs are sometimes helpful or desensitization
with b liphosphate or an urmnary proteose
concentrate may produce remssion

Problem of Essential Thrombocytopenic Purpura 1s dis
cussed by Charles F Stroebel Donald C Campbell and 1\"‘7:"
B Hagedorn ® The cause of this condition 15 not known AC

) M O North Am ca 3310272046 J Iy 1949
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cordmg to one view there 1s excessive destruction of platelets
by the spleen Another view suggests that the spleen elabo
rates some suk which of platelets
from the megakaryocytes The fact that splenectomy 1s of
some benefit m this disease indicates that the spleen somehow
plavs a role m 1ts mechamsm The objection to the concept of
hypersplemism 1s that splenectomy does not benefit all pa
tients One might conclude that some celiular system such as
the histiocytic plays a major role and that splenectomy 1s of
value because 1t removes a large depot of listiocytes \icro
scopic study of the spleen reveals no consistent abormal pat
tern Grossly the spleen 1s httle if at all enlarged A third
view points to capitlary abnormality 1nd suggests that throm
bocytopema occurs because of an excessive demand for plate
lets to close capillary defects The recent suggestion that
blood of some patients with this disease and with certam
other diseases associated with abnormal bleeding contains an
excess of heparin like substance 1s still being mvestigated
The role of allergic response also needs further study
depends on 7 of 1 capillary
fragllny and thrombocytopenta and excluston of Lnown
causes of these d Purpura 1s by bright
red to purple macules which later turn brown and fade be
cause of disintegration of hemoglobin and absorption of
hemosiderin Purpura 1s gross external evidence of a break
n contmuity of small blood vessels One of the simplest meth
ods of producing purpura 1s with the tourntquet test in which
capillaries of the forearm are distended by elevatton of venous
pressure to a level just above diastolic pressure The sphyg
momanometer cuff 1s applied in the usual place Bleeding time
1s obtamed by observing the time required for a small in
flicted wound to stop bleeding If capillaries are normal the
time usually does not exceed hve minutes Periods beyond 10
minutes ndicate abnormal capillaries Purpura 1s seen m
many cond:tions not associated with thrombocytopema Addr
tion of thrombocy topenic to the dragnostic term depends on
laboratory demanstration of reduction of platelets n crcu
lating blood In essential thrombocytopenic purpura blood
coagulation time 1s normal but the clot does not retract nor
mallv Clot retraction 1s thought to be a function of platelets
There are three general types of nonthromboc:topenic
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purpura (1) Allergic purpura 1s seen mn associztion with
other mamfest allergic disorders (2) Symptomatic purpura
occurs m acute infectious diseases after snahe bites and some
times after ingestion of certam drugs eg belladonna co
paiba 1odides quinine mercurials bismuth and  ancylates
Purpurtc manifestations are sometimes seen m advanced renal
and cardiac disease Scurvy may also be classified as sympto
niatic purpura  (3) Idiopathic purpura includes nonthrombo
cytopenic purpuric bleeding from the gastromntestmal tract
(Henoch s purpura) and the rheumatic purpura of Schéntem

Certam other nonthrombocytopenic hemorrhagic condi
tions must also be distinguished In some persons bleeding
from wounds may be excesstve bleeding time prolunged and
tourniquet test positive Purpura 1s not a promment feature
and platelet count coagulation time and clot retraction are
normal This type of disease 15 called pseudohemophihia Ex
clusion of other forms of nonthrombocy topenic bleeding dis
ease mvolves recogmition of the bleeding time i | hil
fibrinop and hypoprothr

When purpura and thrombocytopema occur other con
dittons and agents which produce these mantfestations must
be excluded such as mgestion of certam chemcals {sedor
md ® gold salts sulfonamides phenobarbital benzene nitro
gen mustards dimitrophenol quinine ergot bismuth ar
senicals and 10dides) radmtion therapy myelogenous and
lymphocytic leuherma lymphoblastomas aplastic anemia and
mjyelophthisic caused by 1c carcmema and
chronte mntoxications Sternal aspiration 1s of value m exclud
ing these diseases Thrombocytopema 1s not infrequently seen
in certam chronic diseases mvolving splenomegaly such as
Gaucher s disease Felty s syndrome Bantis disease and
Hodghin s disease and mn definite parenchymal hepatic disease

Review of the records of 99 women and 51 men with essen
tial thrombocytopenic purpura showed that about 18 per
cent of women noted menorrhagia at onset of menstruation
as their first symptoms Onset was before age 40 1n over two
thirds of the patients Increased mecidence of other diseases
ng secondary thrombocytopenic purpura deyeloping
after age 40 should make search for the primary disease all
the more rigorous m this age group A family history of
bleeding disease was rare though there were three nstances

producr



PURPURAS 441

of transient thrombocytopenic purpura m babies born of
mothers with the disease

Of 59 adults treated by splenectomy 847 per cent had sat
ssfactory immediate response 102 per cent were unimproved
and 51 per cent died mn the immediate postoperative persod
Of 26 adu]ts not treated by splenectomy 423 per cent had an

T lasting at least sixsmonths

269 per cent continued to have purpura and 308 per cent
died within three months of cerebral hemorrhage Of 20 chil
dren 90 per cent had a good immediate result after splenec
tomy whereas 10 per cent continued to have ruld purpura Of
11 children who did not have splenectomy 73 per cent recov
ered spontaneously and 27 per cent continued to have purpura
There were no deaths 1n either group Splenectomy 15 recom
mended but long time prognosis should be guarded because
of possible recurrences Previous duration or character of the
disease postoperative behavior size or histologic appearance
of the spleen and postoperative platelet response give no sure
clue as to the future course of the disease

Three Cases of Thrombocytopenic Purpura Occurnng
after Rubella with Review of Purpura Associated with Infec
tions J F Ackroyd® observed three cases of thrombopentc
purpura following rubella during an epidemic in the spring of
1940 All showed purpura and ecchymosts 3 11 days after on
set Two patients recovered spontaneously but 1 died of cere
bral hemorrhage nine days after onset When first observed
there were too few platelets in the blood of all three patients
to permut counting In the two survivors platelets had returned
to normal 20 days later and imtial capallary fragility had de
creased One patient Te examined st months later was en
tirely normal

Although only seven well authenticated and six doubtful
cases of thrombopenic purpura after rubella have been re
ported the occurrence i less than six weeks of three cases 15
a high incidence This eprdemic was characterized by an ab
normally farge proportion of cases mn which other complica
tions developed suggesting that 1t might have been due to an
unusually virulent virus possibly one with an exceptional
tendency to cause purpura Therefore in addition five cases
of uncomplicated rubella m the same epidemic were studied

©) Q r.J M2 18 99118 Octbe 1949
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In these platelet count was usually low and capillary fragility
tugh at onset of the disease returmin, to normal durmg con
valescence changes in erythrocytes leukocytes bleeding and
coagulation time were observed Degrees of thrombopeni2
and mcreased capillary fragility after ifections of apparently
equal severity varied straikingly from one patient to another
Since these changes are hnown to occur m other acute mfec
tious diseases and the mcidence of purpura never appears 0
bear any relationship to seversty of the disease 1t 15 con
cluded that degrees of thrombopenia and mereased captllary
fragihty depend on susceptibihity of the tissues of a patient
rather than on mntensity of the primary nfection

There are two stniking facts 1 connection with this type
of purpura (1) Purpura may occur in severe cases or maj
complicate very nuld infections (2) Purpura may occur
erther during the acute stages of infection or during convales
cence Different degrees of mcreased capillary fragility and
thrombocy topemsa appearing early m the disease and persist
g for varying pertods have been demonstrated in the cases
reported here It seems probable that purpura occursing early
represents a high grade of susceptibility In other patients the
existence of a symptom free period before onset of purpurd
suggests the possibility of an allergtc basts similar to that to
which nephritis after streptococcal nfections has been
attributed
| The followmg article 1s tmportant because it critically analyzes the
mechamsm of a type of purpura due to drug sensitivity —Ex

Mechanism of Reduction of Clot Retraction by Sedormud®
1m Blood of Patients Who Have Recovered from Sedormud®
Purpura When sedornud® 1s added to blood of patents who
have recovered from sedormud® purpura clot retraction 1§ re
duced and 1 some patients platelets are agglutinated These
effects are not seen m blood of normal persons Tt 1s well
known that if platelets are removed from plasma by centrt
fugation or by action of an antiplatelet serum clot retraction
1s reduced or even abolished It therefore seemed that action
of sedormid® i reducing clot retraction might be due to an
effect on platelets Since agglutination of platelets could ﬂo’!
be demonstrated 1n blood of all patients 1 whom sedermid
caused reduced clot retractton however 1t sc:meg posslbk
that this reduction was due to an effect of sedorm:d® on some
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other part of the clotting mechamsm J F Ackroyd (St
Mary s Hosp Med School) added fibrinogen thrombm and
platelets to different samples of the blood of patients who had
recovered from sedormid® purpura and nvestigated action of
sedormud® on clot retraction on the supposition that a normal
clotting factor might replace one sensitive to sedormd® and
5o permut normal clot retraction 1n presence of the drug
Addstion of fibrimogen to the blood of such patients or to
normal blood reduced clot retraction When sedormd® and
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fibrinogen were added to the blood of sedormid® sensitive pa
tients reduction n clot retraction was greater than with either
alone When thrombm was added to normal blood or to that
of patients who had recovered from sedormid® purpura clot
retraction was generally slightly reduced When thrombimn and
sedormd® were added simultaneously to the blood of such
patients the thrombin lessened the reduction n clot retraction
due to the sedormud ® but 1f sedormid® was allowed to act for

(1) Clu Sc. 8235 67 Decembe 1949
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five ninutes before thrombm was added 1ts action m reduang
clot retraction was unimpaired There was thus no evidence
that esther fibrinogen or thrombin was concerned m action of
sedormid® on clot retraction Thrombin seemed merely to ac
celerate coagulation and to prevent sedormud® from acting as
completely as usual

In blood of patients who had recovered from sedormid®
purpura observed microscopically during coagulation i the
presence of sedormd ¢ platelets were lyzed with abnormal
rapidity (Figs 85 and 86) This presumably explams the
action of sedormid® 1n reducing clot retraction because if
platelets are removed from blood clot retraction 15 I
variably abolished Excesstve amounts of sodium citrate pre
vented the action of sedornud® on clot retraction apparentle
by protecting platelets from abnormal lysis by sedormd® dur
mg coagulation

Addition of normal platelets to normal blood er to the
blood of sedormud® sensitive patients did not affect clot r¢
traction Addition of nosmal platelets to the blood of a sedor
md® sensttive patient to produce a final concentration of
about 140 000/cu mm of added platelets did not mprove clot
retraction 1n presence of sedormid ® though this concentration
of platelets 1s sufficient to restore normal clot retraction to
the plasma after ts clot retraction had been abolished by cen
trifuging out the platelets If normal platelets were added to
the platelet free plasma of patients recovered from sedormid®
purpura and the plasma was subsequently clotted m the pres
ence of sedormid ® platelets were lyzed abnormally rapidly
and clot retractron was ,reatly reduced If platelets of sedor
mid® sensitive patients were added to normal platelet fre.e
plasma which was then clotted 1 the presence of sedormd
platelets were not lyzed abnormally rapidly and clot retrac
tion was normal 1f excessive amounts of platelets were adde
to a sensttized person s plasma which was then clotted mn pres
ence of sedormid ® not all the platelets were abnormally Iy zed
because the drug and those remainmng were able to promote
normal clot retraction If a sufficiently large excess of plate
lets was added to whole blood action of sedorm:d® on clot
retraction was entirely abolished

The author concludes that sedornd® reduces clot retrac
tion sn the blood of patients recov ered from sedormid® pur
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pura by causing lysis of platelets during coagulation this 1s
the only factor mvolved Platelet lysis results from action of
some factor 1 the plasma and 1s not due to any pecuharity of
the platelets themselves
| The next three articles indicate the trend of important recent evidence
3 the effect that platelet deficiency causes a coagulation defect Thi 1+
rarely demonstrable by the crude techme of the coagulation test but none
theless 1s clearly shown by the detective prothrombin consumption in the
method dev: ed by Quick —Ed

Coagulation Defect i Thrombocytoperic Purpura Nor
mal coagulation time observed mn thrombocytopenic purpura
has always puzzled students of coagulation and has led many
to conclude that coagulation s not disturbed n this disease
Recently evidence however shows that coagulation time may
not always be a rehiable measure of true coagulability It has
long been recogmized that n hypothrombinemia the coagula
tion time determination 1> much too nsensitive to serve as a
guide for estimating severity of prothrombin deficiency As a
result of development of the prothrombin time determination
rapid progress both clinical and theoretical ensued m the
group of diseases m which prothrombin deficiency occurs
With development of the prothrombin consumption time
{setum prothrombin time) determination which measures
quantitatrvely the factors responsible for actnation of pro
thrombin a new approach 1s offered for study of hemorrhagic
diseases due to coagulation defects which are not 1n the pro
thrombin complex 1e diseases 1 which prothrombin time
1s normal

Absence of clot which 1s ch 1stic of se
vere thrombocytopenic purpura should no doubt be consid
ered a coagulation defect Although 1t 15 recognized that clot
retraction depends on intact platelets a quantitative correla
tion between number of platelets and speed and degree of
clot retraction was difficult to make until mtroduction of sili
cone (Dr1 film) which made 1t possible to secure and keep na
tive plasma with a minimum of platelet lys:s

Armand J Quick Jacob N Shanberge and Mario Stefa
nim® (Marquette Univ ) correlated prothrombin consumption
{obtained with the aid of silicone coated glassware) with the
quantitative estimation of clot retraction and the platelet

(8) J Lab &Clo.Md 35761767 J o, 1949
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count of whole blood and of normal human native plasma
from 20 normal adults and applied these findings to clinical
thrombocy topentc purpura

In thrombocytopentc purptira delayed clot retraction and
poor prothrombin consumption closely paralleled the low
platelet count Prothrombin consumption time and speed of
clot retraction stmultaneously and promptly returned to nor
mal as platelet count increased and clinical condston m
proved Platelet count prothrombm consumption and clot
retraction responded quickly to spl y 10 one (ase of
1diopathic thrombocy topenic purpura

The prothrombm consumption test supples the first strong
evidence that a coagulation defect 15 present m thrombocyto
penic purpura The test offers a new measure of platelet actiy
sty winch 1s postulated to be that of actrvating plasma throm
boplastinogen Clot retraction hkewise 15 a measure of mtact
platelet activity When the test 15 carrted out on native plasma
it has quantitative significance smce the beginmng and com
pletron can be accurately determined by direct visual observa
tion and no correction 1s required for cell volume

Factor 1 Serum Which Accelerates Conversion of Pro
thrombin to Thrombin Its Relation to Coagulation Defect
of Thrombocytopenic Blood The exact role of the platelet 1
blood coagulation 1s the subject of considerable contsoversy
Although thrombocytopensc plasma exhibits retarded coagu
lation a prolonged clotting time 1s rare m thrombocytoperic
purpura This has been explamed by the theory that even
<evere thrombocytopenta suffictent thromboplastin 15 elabo
rated to produce normal coagulation The hemorrhagic man!
festations of thrombocytopenic purpura have generally been
ascribed to a great reduction m blood platelets to capillary
dysfunction or to madequate clot retractron rather than to
abnormalities m coagulation tself

Denjamm Alexander and Andre de Vries® (Boston) pre
sent observations which ndicate that coagulation of thrombo
cytopenic blood 15 profoundlv disturbed In a previous article
an agent 1n serum was described which accelerttes conversion
of prothrombin to thrombin m presence of thromboplastin

lus calemm The agent serum prothrombm conversion ac

celerator (SPCA) 1s measured by the enhancement 1 per

) Blood 4 747751 Jun 1942
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cent of the prothrombim activity of normal oxalated plasma
mduced by the admixture to 1t of serum obtamed from the
blood 1 question one hour after coagulation Before the test
the serum 15 oxalated then incubated for one half hour to 1n
activate thrombin

Ten subjects with thrombocytopenic purpura were stud
sed All had platelet counts below 100000/cu mm Mean
SPCA activity was 33 per cent 1n contrast to 99 per cent for
9> normal subjects Residual serum prothrombim activity av
eraged 50 per cent compared with 6 per cent for normal per
sons No strict correlation was evident between bleeding time
or platelet count and SPCA or residual serum prothrombm ac
tinty although subjects with the highest platelet counts
seemed to have the highest SPCA activities Coagulation
times of most of the patients were within normal range 1hat
the clotting times were essentially normal i these patients
despite the clotting defect reflects the lack of sensitivity of
this test Addition of normal platelets or thromboplastia cor
rected the observed abnormalities 1n SPCA and residual pro
thrombm actrvity In one subject the clotting defect persisted
despite tempor_ry remission of the thrombocytopemia conse
quent to splenectomy

Observations on Coagulatien Defect n Thrombocytoperic
Purpura \While utilizing smalt amounts of heparmn for pro
longing coagulation of blood by the method of Waugh and
Kuddick T Lyle Carr and Wallis M Fowler! (State Univ of
Towa} noted that some patients who were actively bleeding
had an augmented reaction to heparin

TecHNIC —Nine Wassermann tubes are used Tube 1 remamns
empty until blood 1 added and tube 2 contains 05 cc of 09 per cent
normal saline Serial dilutions of heparm mn 05 cc saline are added
to the remaiming seven tubes so that tube 3 recerves 01 unit heparin
tube 4 receives 02 unit heparn and so on until tube 9 recerves 07
it heparin To each tube 1s added 1 cc blood and the time which
elapses from the moment blood 1s first se n 1n the withdrawal syringe
until coagulation occurs is the end pownt m that particular tube

When the Waugh Ruddick test was performed on 30 nor
mal subjects coagulation time m tubes 1 and 2 which con
tained no heparin varsed from 4 to 12 minutes A gradual in
crease m time required for coagulation was found as greater
amounts of heparin were d C 1

) J Lab & 01 Med 341271 37 S prembe 1949
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count of whole blood and of normal human natrve plasmd
from 20 normal adults and applied these findings to climeal
thrombocytopentc purpura

In thrombocytopenic purpura delayed clot retraction and
poor prothrombin consumption closely paralleled the lov
platelet count Prothrombin consumption time and speed of
clot retraction simultaneously and promptly returned to nor
mal as platelet count increased and clmcal condstion 1
proved Platelet count prothrombin consumption and clot
retraction responded quickly to spl y in one case of
1diopathic thrombocytopenic purpura

The prothrombin consumption test supplies the first strong
evidence that a coagulation defect 15 present m thrombocyto
penic purpura The test offers a new measure of platelet actr
ity which 15 postulated to be that of actn ating plasma throm
boplastmogen Clot retraction lthewise 1s a measure of mtact
platelet activaty When the test 1s carried out on native plasma
1t has quantitative sigmificance since the begmning and com
pletion can be accurately determuned by direct visual obseryd
tron and no correction 1s required for cell volume

Factor 1 Serum Which Accelerates Conversion of Pro
thrombmn to Thrombm Its Relation to Coagulation Defect
of Thrombocytopenic Blood The exact role of the platelet 1n
blood coagulation 1s the subject of considerable controversy
Although thrombocytopentc plasma exhibits retarded coag?
fation a prolonged clottmg time 15 rare i thrombocytopenic
purpura 1lus has been explained by the theory that even 12
severe thrombocytopema suffictent thromboplastin 1S elabo
rated to produce normal coagulation The hemorrhagic mamnt
festations of thrombocytopenic purpura have generally been
aseribed to a great reduction s blood platelets to capillary
dysfunction or to madequate clot retraction rather than to
abnormalities m coagulation itself

Benjamin Alexander and Andre de Vries? (DBoston) pre
sent obser: attons which mdicate that coagulation of thrombo
cytopenic blood 15 profoundly disturbed In a previous article
an agent mn serum Was described which accelerates convers:on
of prothrombin to thrombim 1 presence of thromboplastin
plus calcum The agent serum prothrombmn conversion ac¢
celerator (SPCA) 1s measured by the enhancement in per

@) Blood 4 747751 Ju 1949
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This reaction 15 not like that produced by intravenous m
jection of commercial heparin Increased susceptibihity of
thrombocytopenic blood to heparm apparently 15 nat due to

an increased amount of 1 heparin hike
Adhesiveness of Blood Platelets :n Thromboembolism and
H Disorders M of Platelet Adhesives

by Glass Wool Filter Because of the possibility that blood
coagulability 1s related not only to the number of circulating
platelets but also to their adhesiveness many methods have
been devised to study platelet adhestveness Sylvan E Mool
ten and Leo Vroman (New Brunswick N J) devised a
method m which a wick of braided glass wool 1 used as an
absorbing filter for separation of adhestve from nonadhesive
platelets 1n citrated blood thus making possible enumeration
of their relative proportions 1n the total platelet count
Tecrnic —Commercral glass wool 1s drawn mto three strands
of equal size and worked 1nto a loose braid 05 1 em thick A seg
ment 67 c¢m long 1s cut and sphit a short distance at one end to
provide three supporting arms by which the braid 15 _suspended
vertically in a sthicone coated test tube of 2 cm internal drameter
The arms are secured over the rim of the tube by an elastic band
The filter 1s readied for use by it with 15 ml
saline covering the upper end with a loose fiting Bakelite cap to
prevent evaporation and warming it to 37 € Blood 18 md s
quickly drawn from the subject s vewn nto a sthcone-coated syringe
containing 02 ml of 3 8 per cent sodium citrate solution mixed and
transferred to a silicone coated collecting tube A prefiltration plate
let count 1s made immediately Ten munutes after the blood 1s drawn
1 ml 1s permutted to drip nto the glass wool as quickly as possible
nthout overflow or leakage Thirty second later the blood in the
braid 15 washed through with 8 m! of chilled eluting flmd consisting
of 1 part of 3 8 per cent sodium citrate solution added to 9 parts of
physiologic saline cooled before use to about S C The washed braid
15 removed the filtrate mixed well and a postfiltration platelet count
one The sample 1s drawn into a white cell counting pipet to the
05 mark and diluted to the 11 mark with formalinized sitrate sola
tion (The prefiltration platelet count s made by drawing the
sample into a red cell counting pipet to the 05 mark and diluting to
the 101 mark with the same solution ) After the sample 1s shaken
standard hemocytometer chambers are filled with the respective cell
suspenstons and permitted to settle Counts are made of the red
blood cells 3 § small squares and of the platelets 11 25 small squares
When their number appears sigmficantiy less than normal platelets
are enumerated n fve large squares and the total divided by 5
Data for each sample (filtered and unfiltered) are charted as fol
(@) Am J O Pith 19703 709 Avgut 1949
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occurred 1n 40 90 munutes In no instance was blood rendered
mcoagulable under these condttions

When the Waugh huddick test was performed on 15 p2
tients with bleed 1 1 with primary or
secondary thrombocytopenia coagulation time was essentially
normal 1n the first two tubes which did not contain hepana
but was decidedly prolonged m the r tubes contain
ing serial diluttons of heparin Fluctuattons were noted m
speed of coagulation 1 individual patrents from time to tune
when there was no sigmficant change 1n number of platelets
but when there were active clinical hemorrhagic tendencies
the increased sensitnvity to hepatin was always present Var
1ations i Waugh Ruddck test results more nearly paral
leled climical manifestations of hemorrhage than did the plate
let level In these patients coagulation required 45 100 mmn
utes 11t the presence of 0 1 umt heparin and n many mstances
blood was incoagulable in the fourth tube and all subse
quent dilutions These results show that coagulation time 12
such patients 1s normal 1 the absence of heparin but 1 de
cidedly increased with even small amounts of heparin and the
blood 15 easily rendered mncoagulable

In four of seven patients with thrombocy topensa adminis
tration of pr sulfate and tolusdine (1 4 mg /hg body
weight) apparently shortened coagulation time m tubes con
tainmg 01 and 02 umt heparn and occasionally m the tube
contasning 0 3 umit heparin but had no effect on tubes contait
ing a higher concentration This suggests that protanune in
the blood stream was sufficient to neutralize 01 03 umt hep
arn but not larger amounts In two pattents protamine sulfate
and tolidme had no demonstrable effect and in the remaming
patient the material was given concomtantly with 2 sponta
neous remisston

Waugh Ruddich test was done on five patients before and
after splenectomy In four operation brought about complete
remsston by climical and laboratory standards In all these
pattents Waugh Ruddick test results also returned to normal
In the fifth patient operation was followed by an mmedtate
but moderate rise m platelet count and a normal Waugh Rud
dick curve Two months later cutaneous hemorrhages had re
appeared platelet count had dropped and the Waugh hud
dich curve was agamn prolonged
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bleeding time normal clottmg time increased capillary fra
gility and poor clot retraction The diagnosis of thrombasthe
m1a or pseadohemophilia was justified since m this syndrome
platelet count 1s usually normal bleeding time 1s variable
clotting time of venous blood may be normal or mncreased clot
retractton 15 usually normal but may be poor and capillary
fragility may be normal or strikmgly mcreased Absence of
a bleeding tendency 1n the family does not exclude this inter
pretation Other data also were like those found m thrombo
pemc purpura namely gh residual serum prothrombic ac
tvity and prolonged recalafication tume Since addition of
normat platelets to plasma from the patient rectified the clot
ting defect and conversely addition of platelets from the pa
tient to normal plasma deprived of 1ts platelets did not correct
the induced abnormality 1t must be concluded that the pa
tient s platelets were mberently defective and unable to func
tion normally Addition of normal platelets to thrombopenic
blood similarly corrects the clotting defect Thus except for
the normal number of platelets blood from the patient was
indtstingushable from thrombop blood

Platelet count 1n this patient later dropped to thrombo
penic levels suggesting a possible relation between thrombas
thenta and 1diopathic thrombopenic purpura It 1s suggested
that 1diopathic thrombopenic purpura 1s sometimes preceded
1f only for a short time by abmormal platelets that are re
moved from the circulation The following method for meas
urmg functional capacity of platelets 1s suggested

Tecunic —The platelets are added to normal plasma deprived
of its platelets with precautions agamst platelet breakdown The
mixture 15 recaleified and residual serum prothrombic activity de
termmed Normally no should be The
amount of prothrombin remaming n the serum 1 a measure of
thromboplastin evolving from the platelets since all other clotting
factors important sn prothrombin conversion will have been provided
or adequately controlled

Dissemminated Arteriolar and Capillary Platelet Throm
bosis Morphologic Study of Its Histogenmests Ira Gore*
(Armed Forces Inst of Pathology Washmgton D C) re
views five cases of disseminated arteriolar and capillary plate
let thrombosis Sigmificant clinical features are msidious onset
of vague nonlocalizing symptoms fever purpura anemta and

@ Am I Ptho26155175 7 ry 1950
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fows (1) red blood cells/5 small squares (2) platelets/25 small
squares X 2 (3) total red blood celis corrected for added aitrate
(4) total platelets corrected for added citrate (5) red blood cell
platelet ratio (6) adhesive index—value for red blood cell platelet
ratio of filtered sample — that of the unfiltered sample Using the
empirically found adhesise index of 07 as representing zero ad
h numerical app of the number of adhesive
platelets may be made by the following calculation nonadhesive
platelets = total platelets — adhesive mndex + 03 adhesive plate
lets = total platelets — nonadhesive platelets

The normal range of adhesive platelet count was found to
be between 60000 and 110000 platelets/cy mm and the ad
hesive platelet count 1n mndnidual normal persons was found
to vary less from tme to time than the total platelet count
The glass wool filter method of measuring platelet adhesine
ness 1s relatively simple and can be readily applied chineally
as an axd to detecton of predisposition to thrombosis and re
lated condttions

[It 1s possible that as also suggested by Wiener purpura occurrifg
with relatively normal platelet counts may be due to defective platelet fune
tion This 1s also suggested by the followiny, report of defective prothrom
bin consumption 1n the blood of such a patient —!

Thrombasthenia and Thrombocytopenic Purpura Report
of Case Demonstrating Qualitative and Quantitative Inade
quacy of Platelets 1s made by Benjamin Alexander and Gret2
Landwehr® (Harvard Univ ) Although the role of platelets
1n the hemostatic mechansm 1s not entirely understood 1t 15
clearly established that reduction i platelet number 15 3ss0
ciated with hemorrhagic phenomena prolonged bleeding time
abnormal clot retraction and disturbed capillary retractility
The degree of thrombopenia necessary to mnduce clinical an
laboratory mamifestations of purpura vartes from pattent to
patient suggestin that qualitatiye differences m the platelets
are mmportant Furthermore existence of normal platelet
counts 1n cases which have many features commonly ass0
ciated wath thrombop purpura nd that the qualty
of platelets 1n these patients m1y be poor In the case ©
served such aberrttions m platelet function actually occurred

The pattent 2 man aged 40 had normal platelet counts
early 1n the disease Nevertheless the following salent clnt
cal manifestatsons of thrombopenic purpura were prcseﬂ!d
bleeding into the shin and from mucous membranes crease

Gy hewE gt 47 Mel 41963968 D e 15 1949



PURPURAS 453

sues This seemed to be the reverse of what would be antic
pated 1f the lesions were secondary to spontaneous agglutina
tion m the airculating blood On the other hand when 2 sec
tion ncluded an appreciable length of an mvolved vessel
propagated platelet thromb: covered by 2 sleeve of hyperplas
tic endotheltm were often observed The prohiferating
plump 1nvesting endothehial cells contrasted sharply with the
flat tenuous hning of the occluded vessel and mdicated an
origin from a portion of the vessel not always i the plane of
the tissue section Careful search revealed focal lesions of ar
tersoles and capillaries on which platelet thromb: formed and
from whence they grew along the length of the vessel

These focal lesions termed prethrombotic were rare
The leston consisted of a segmental accumulation of hyaline
material beneath the endothelim of a capillary and between
the endothellum and musculature of an arteriole (Fig 87)
In focal areas sweilng of this homogeneous substance
bulged both mto the vessel lumen carrymg with 1t the overly
mg endothelum and externally producing a defect 1 the ves
sel wall Although the na ure of this change cannot be estab
lished by ordinary histologic technic this swelling of the
hyalmn can best be explained by imbibition of fluid from cir
culating blood At any rate the swelling evidently progressed
until there was a breah m the overlying endothehum where
upon platelets accumulated rapidly to cover the defect Pre
sumably the small caliber of vessels nvolved himited access
of antithrombic substances so that propagation of the throm
bus often occurred Reactive endothelial proliferation appar
ently started promptly at the attachment of the thromb: and
tended to encompass them The resulting lesions were most
frequently seen at autopsy

This syndrome differs both chinically and pathologically
from any of the well established disease entities but has been

described by several anthors notably Moschowitz and Baehr
and his associates

4 The following art cle 15 a ¢ 1t cal analysts of the effects of splenectomy
which contributes much to our nnderstand ng by separating the immedrate
and nonspec fic effects on bleeding time and capillary frag ! ty from the
Iater and mo e spec fic effect on platelet Jevels —Ed

Idiopathic Thrombocytopente Purpura H N Robson

©) Q ¢ ] Md 18 75 97 Ot 1949
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a rapidly progressive fatal course 1n which severe nonlocaliz
g mental and neurologic signs are promment Tests of the
clotting mechanism demonstrate increased bleeding time and
defective clot retractron coagulation time 13 usually normal
Capillary fragihity 1s increased

At autopsy widespread purpura was present m all five
cases appreciable splenomegaly was observed i three In
other respects gross postmortem findings were nondescript

Platelet thrombi occluding capillaries and arterioles were
the most striking mucroscopic features mn all tissues examine
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Though the structure of thrombi could not be ascertamed
when they were compact and formed an amorphous or grant
lar mass mdwvidual platelets could be seen an more loosely
agglutinated portions Plugs of platelets obtamned by centr!
fuging normal human blood presented sumilar morphologic
features and stamnmng reactions when they were fixed em
bedded and sectioned in the same fashion None of the venules
appeared to be mvolved Though most lestons at autopsy were
relatively recent there was usually a small number of organ
1zing and orgamzed occlusions which led to the inference that
platelet thrombosing was episodic and that lesions occurred

s
" cjx;ogaumy of platelet thromb: 1n lung capiflaries and liver
sinusoids was strikmg compared to their number in other tis



PURPURAS 453

sues This seemed to be the reverse of what would be antic
pated 1f the lesions were secondary to spontaneous agglutina
tion 1n the circulating blood On the other hand when a sec
tion mcluded an appreciable length of an mvolved vessel
propagated platelet thrombi covered by a sleeve of hyperplas
tic endothelism were often observed The proliferating
plump 1mvesting endothelial cells contrasted sharply with the
flat tenuous lming of the accluded vessel and indicated an
origin from a portion of the vessel not always in the plane of
the tissue section Careful search revealed focal lestons of ar
terioles and capillarses on which platelet thrombi formed and
from whence they grew along the length of the vessel

These focal lesions termed prethrombotic were rare
The lesion d of 2 1 of hyaline
material beneath the endothelium of a capillary and between
the endothelium and musculature of an arteriole (Fig 87)
In focal areas swelling of this homogeneous substance
bulged both into the vessel lumen carrymg with it the overly
g endothelium and externally producing 2 defect i the ves
sel wall Although the nature of thus change cannot be estab
lished by ordinary Mistologic technic this swelling of the
hyalm can best be explained by mmbibition of fluid from air
culating blood At any rate the swellng evidently progressed
until there was a break m the overlymng endothelium where
upon platelets accumulated rapidly to cover the defect Pre
sumably the small caliber of vessels mvolved limited access
of antithrombic substances so that propagation of the throm
bus often cccurred Reactive endothelial proliferation appar
ently started promptly at the attachment of the thromb: and
tended to encompass them The resulting lesions were most
frequently seen at autopsy

This syndrome differs both clmically and pathologically
from any of the well established disease entities but has been
described by several authors notably Moschowitz and Baehr
and lus associates

1 The following article 13 a cnit cal analys s of the effects of splenectomy
which contritutes much to our understand ng by separating the immed ate
and nonspecific cffects on tleeding time and cap llary fragility 1 om the
later and more specifc effect on platelet levels —Ed

Idwopathic Thrombocytopemic Purpura H N Robson®
G) Q 1) M)18279297 Ok 1949
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(Univ of Edmburgh) mvestigated 19 cases of idiopathic
thrombocy topenic purpura w1th regard to changes i bleeding
tume capillary resistance and platelet counts before during
and after splenectomy Strmtlar obseriations were made o a
control sertes of 13 patients on whom splenectonty was ar
ried out for other conditions and 7 patients undergoing other
abdominal operations Megaharyocytes in bone marrow were
studied before and after operation

Splenectomy 1n cases of 1diopathic thrombocy topenic pur
pura was associated with a sequence of changes in bleeding
time capillary resistance and platelet counts Repeated obser
vations made at short intervals during operation reyealed that
bleeding time began to decrease at or immediately after liga
tion of the splenic pedicle and continued to fall reachmng nof
mal levels 12 100 minutes from the time of initial skin meiston
Sumilarly capillary resistance mmproved reaching norma
levels m 12 360 minutes and thereafter continued to increise
so that after 1 192 hours a negatne pressure of at feast 500
mm Hg was usually necessary to produce one or more
petechae Platelet counts were altered much more slowly
usually reaching normal levels in 74 4 days Results of obser
vations on control groups indicated that these changes were
brought about mitially by a nonspecific effect of operatne it
terference followed by the effect of removal of the spleen

In 16 of the 19 cases recorded obseriations were made
after discharge from the hospital at 3 months after splenec
tomy m most cases and agan at sarymg pertods from ¥ t0
14 years Tourteen of the 16 patients hid remamed clintcally
well despite the fact that only 6 showed entirely normal re
sults 1n all three tests bleeding time capillary resistance an
platelet count There was 1 considerable reversion to hema
tologic abnormality after the drimatic improvement 1mme
diately after splenectomy Yet bleeding recurred n only 2
of the 16 Of 12 patients tested three months after splenec
tomy 8 already showed one or more abnormal results by tests
and no evident subsequent improvement On the other hand
normal results achieved by the remaimmng four patients at the
end of three months were sustaned In idiopathic thrombocy
topenic purpura final effects of splenectomy cannot be accu
rately assessed before three months after operation
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There was no imcrease mn primtive forms of megakary
ocytes 1 bone marrow 1n cases of idwpathic thrombacyto
penic purpura Platelet formation however was dimmmshed
and this was alleviated by removal of the spleen

It 1s uggested that the cause of wdiopathic thrombocyto
penic purpura lies 1 production by the spleen and other
reticuloendothelial tissue of some factor which alters the state
of capillaries and also reduces platelet formation from mega
karvocytes Removal of the spleen may bring about a com
plete or partial reversal of these changes with consequent
variation 1n chinical results

BAL Treatment of T' b P Purpura B 1
effect of BAL 1n treatment of poisoming by heavy metals
(mercury lead copper gold) 1» now well established In such
cases BAL 1s thought to compete with heavy metals for sulf
hydryl groups with which the heavy metals combine to be
come active H Honkapohja® (Univ of Helsinki) reports a
case 1 which blood comphcations due to gold therapy were
treated with BAL

Man 53 was gwven sodum gold thiomalate for two months he
cause of tender swelling of the distal interphalangeal joints After
treatment he complained of continuous lassitude and three months
later purpuric areas appeared on both thighs and bleeding from the
gums oceurred Platelet counts were 40000 and 43000 He was

hospitalized with a diagnosis of thromboeytopenic purpura and osteo
arthritis

AL was given 1n doses of 17 cc every 4 hours for 48 hours
then 17 ce twice daily for 7 days As soon as there was a decrease
m thrombocyte count BAL admim tration was resumed During
therapy gold exereton mn urme smcreased 40 times and thrombocytes
increased 1n number The tourmquet test progre sively gave less
posttive results and bleeding phenomena ceased There were no
mamfest signs of BAL toxicity Total dosage was 748 cc  The
Patient was followed for over six months and the number of
thrombocytes remained aver 100 000

COAGULATION DEFECTS
The first article by Soulier seems to us very important. Throtgh
comparison of the results of the prothrombin consumption test of Quick
performed on the venous and capillary blood a_ convement method of
measuring effects due 1o tissue juice ar tissue thromboplastn appears
6) A med ¢ Fenm 383337 1949
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to have been devised Recent studies by Tocantins hkewse mdicate 3
d ch sub m h tissues thus perhaps for the
first time permutting an understanding of the striking tendency to exten
sive bleeding mto tissues in that disorder Other articles follow which
unfortunately for the chmical reader are_ necessanly concerned wi
vartous types of special laboratory studies However even if therapeutic
progress 1s not d concerming bl
coagulation 15 comung from several chmics and laboratories We shoold
hke to pay tribute to the of Qur
and Iis associates Over a period of years his anstinct for phystologic
analysis of the system with as little alteration as possible has yielded
valuable results Progress has recently been powerfully aided by the use
of silicone introduced by Jacques —Ed

Study of Prothrombin Consumption Practical Interest
for Diagnosis of Hemorrhagic Diseases, Study of 89 Cases
For two yeurs J P Soulier? (Paris) has been studymg pro
thrombin consumption in every case of hemorrhagic disease
under his observation The methoa used can be appled t0
serum from venous blood and from capillary blood The dif
ference between the two serums 1s that capillary blood con
tams some admixture of tissue yjuce this addrion of throm
boplastin 1 physiologic amount increases pmthromhm con
sumption Comparison of the two serums 1s useful for drag
nosis
TECHNIC ——Venous and capillary blood (05 ml) are obtamed
and kept for four hours 1n a water bath at 37 C then centnifuged t©
collect the serum To 01 ml undiuted serum 1s added 01 m! of
standard thromboplastin and the muxture 1s mcubated m the water
bath for exactly 60 second This period 15 long enough for complete
conversion of prothrombin and too short to permut the different antt
thrombic activities of serum to affect the clotting time At the pre
cise moment (60 seconds) 02 ml standard fibrinogen 15 added and
clotting time recorded The method can be used 1n the same way 00
serum from clotted plasma results being parallel to those obtained
with whole blood

Study of 17 normal subjects showed that normal pro
thrombin consumptton time 1s over one munute for venous
blood and over three minutes for capillary blood Study of 27
hemophitiacs revealed that prothrombin consumption times
for venous or capillary blood or recalcified plasma were be
tween four and six seconds 1nd always less than eight seconds

Eght patients were referred with maccurate diagnoses of
hemophiia Three had hypoprothrombinemia as a result of
dicumarol® mtowication Consumption time was over three
minutes which was to be expected since the small amount of

ara med Sca dp v 137 114 1950
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P was entirely d during 1 Pro
thrombin consumption was normal m four patients with
Willebrand Jurgens synd hereditary capillary defect
with increased bleeding time normal platelets capillary re
sistance clot retraction and clotting time) One heparimized
patient with a clotting time of 85 minutes had a consumption
time of 72 seconds

In three patients with an anticoagulant m the arculating
blood consumption time was as short as m hemophilia How
ever prothrombin consumption 1n a muxture of pathologic
and control plasmas was quite different In hemophilia nor
mat plasma corrected the consumption deficit In the presence
of an anticoagulant pathologic plasma affected consumption
of normal plasma and the mixture behaved like hemophilic
plasma

In 31 cases of thrombop prothromb p
was impaired This finding was remarkable since clotting time
did not reveal the profound disturbances of the first stage of
coagulation In all cises prothrombin consumption time n
serum from venous blood was always below 18 seconds In
serum from capilary blood consumption tume was always
longer and often as long as 1n normal blood In other words
m thrombopema prothrombin consumption 15 le s defective
than 1 hemophilia In capillary blood thromboplastin from
t1ssue juice may more or less completely correct the deficiency
observed 1n venous blood The prothrombin consumption de
fect appears to be as important as clot irretractability for as
certaining the presence of thrombopenia

Various other hemorrhagic syndromes were studied The
prothrombin consumption time permitted drvision of these
syndromes into a group with abnormal consumption time and
one with normal consumption time thus permitting diagnosts
of 1solated vascular defect

Souher concludes that prothrombin consumption time 13
amuch more sensitive test than clotting ime Normal clotting
tme 15 compatible with p P
bin It was previously known that plasma prothrombin must
be reduced below 20 or 30 per cent for clotting time to be de
layed Tt 1s now known that 1f 100 per cent of prothrombin 15
present n plasma clotting time 1s delaved only when less
than 30 per cent of the prothrombin 15 consumed In hemo
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philla 1 which prothrombm consumption 1s usually below
30 per cent for both yenous and capillary blood clotting time
1s greatly delayed and hemorrhages are very severe smce tis
sue juice cannot correct the defect In thrombocytopema pro
thrombin consumption averages between 30 and 60 per cent
Clotting time therefore remains within normal himuts Because
the clotting defect 1s more or less corrected by tissue Jutce
spreading hematomas are not observed as 1 hemophilia but
rather petechiae ecchymosis and mucous membrane hemor
rhages due to the capillary fragihity and nonformation of
thrombus These studies suggest the possibiity of making 3
correct diagnosts of hemophilia with capillary blood
Sigmficance of Different Methods for Prothrombin Estt
mation and Their Relative Values are discussed by John H
Olwm® (Univ of Illmots) The methods of estimatmg pro
thrombin are at present bioassays and to understand them
knowledge of the mechantsm of blood coagulation 15 essential
Blood clots 1n two stages In the first stage prothrombm 1
the presence of thromboplastin prothrombin accelerator and
calcium 1s converted to thrombin In the second stage throm
bin converts fibrmogen to fibrin \ anatron 1n these and othet
factors may influence the normal physiologic clotting of blood
Methods used for measuring prothrombin are for the most
part based on the so called one stage or two stage method
The one st1ge test 1s not a measure of prothrombin m that it
leaves uncontrolled a number of factors other than prothrom
bin and allows the two phases of clotting to go on concur
rently It 15 rather a measure of the over all clotting actrvity
of blood under certain specific conditions It 15 a more accu
rate gauge of the likelihood of bleeding 1n a patrent than 18
the two stage test From study of over 350 pattents on dicum
arol® therapy Olwin found that according to the one st2ge
method plasma prothrombin may drop to below 10 per cent
without evidence of bleeding Of these 350 patients 109 at on¢
time or another during therapy had a prothrombin Jevel be
low 10 per cent and of these only 35 had bleeding 1n some
form Other factors may compensate for a prothrombin de
ficsency thus acting as 2 safeguard and thus safety factor will
be registered by the one stage test The two stage method on
the other hand by controlling most of the coagulation and

TT@ S g Grm &ObE 904349 Apt 1050
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anticoagulation factors and by takmg nto consideration the
two stages by which blood clots 15 a more accurate measure
of available prothrombin The chief objection to 1t 15 that 1t
1s difficult to perform However once the required setup 1s
obtained performance 1s nesther difficult nor excessively time
consuming

Though 1t would seem to follow that the most accurate of
the methods for estimating prothrombin would be the most
valuable one 1 all mstances this 1s not necessarily true In
some cases the chief concern 1s whether or not bleeding will
occur during or after surgerv and m such cases the one stage
methad 1s a better estimate of the safety factor than is the two
stage This 1s generally true in all conditions 1 which mfor
mation 15 desired as to the likelihood of bleeding from pro
thrombin defictency In conditions 1 which an accurate pro
thrombin estimate 15 important 1€ suspected liver damage
the two stage method 15 preferable Olwin has found the one
stage method more useful for control of heparin therapy For
dicumarol® therapy smnce efforts are directed toward control
of the single factor prothrombm the two stage method 1s the
one of choice Understanding of what each method represents
1s of pnime importance m selection of the particular test
needed and 1n mterpretation of results

Two Stage Procedure for Quantitative Determuination of
Prothrombin Concentration, with detatled directions for prep
aration of reagents 1s described by Arnold G Ware and Wal
ter H Seegers® (Wayne Umv) The only known way to
wentify prothrombin 1s to convert 1t to thrombin which 1s
readily recogmzed by 1ts propertv of changing fibrmogen to
fibrin Equations for the reactions involved are generally
written as follows

Cat+
(1) prothrombm + thromboplashn ——  thromb n
(2) fbrinogen TR ghew

When estimating prothrombin by two stage methads these
reactions are completed one at a tme Converston of pro
thrombim to thrombin 1s first allowed to take place and then
the second reaction 15 utilized to measure the amount of throm
bin formed

It 15 now generally accepted that there 1s a factor tn nor
TTH Am o reoers My i
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mal plasma other than prothrombin or thromboplastin which
affects the first reaction of clotting The authors refer to this
factor by the term Ac globulin (accelerator globulin) Quan
tity of Ac globulin normally found 1n human plasma 1s suf
fictent to provide a maximal thrombin yield m analyses for
prothrombin by the two stage procedure However if the
amount of Ac globulin 1s much below normal the two stage
analysis may ndicate a false low prothrombin titer For this
reason 1t has been necessary to modify the two stage method
m order to assure a maxymal yield of thrombin when Ac
globulin 1s low or absent This 1s done simply by supplymg
an adequate amount of Ac globulin durmg the analytic pro-
cedure Diluted bovine serum fresh or carefully preserved
the cold 1s used for this purpose With this modsfication the
two stage method 15 believed to measure prothrombunt spe-
cifically and accurately

With use of human plasma deficient 1n Ac globulin 1t has
been shown that there 15 a correlation between Ac globubn
concentration and apparent prothrombin concentration as de
termuned by the original two stage techme It 1s thus possible
to estimate Ac globulin content of human plasma by compar
son of prothrombin titers obtamed by the modified and the
onigmal two stage techmics The modified prothrombm analy
si1s gives the true prothrombin titer the origmal two stage
procedure gives low prothrombm values which are propor
tronal to the Ac globulin deficrency of the plasma

Prothrombin Consumption Test Its Chatcal and Theoret
1cal Implications are discussed by Armand J Quick and Jean
£ Favre Gilly! (Marquette Univ) The prothrombun con
sumption test 15 based on the prmciple that by determuning
prothrombin before and after coagulation 1s complete a meas
ure of plasma thromboplastin that reacts with prothrombin 15
obtammed In the onginal test blood was allowed to remain
one hour at 37 C after coagulation before prothrombsn of
serum was determined QOccasional nconsistencies 10 results
were encountered and 1n searching for the cause of these 1t
\ as found that when normal blood clots i a test tube all
fibrinogen 1 converted to fibrin before a detectable dimint
tion of prothrombm occurs This leads to the logical C""h
cluston that the fibrm clot bemg uniformly dispersed throug!

Q) Blood 4 12811289 Dec mbe 1949
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the mass of blood presents an enormous adsorbing surface
which quickly and effectively removes nascent thrombin and
thereby prevents sufficient accumulation to mitiate the cham
reaction that 1s mediated through the labihzing action of
thrombin on platelets Almost all consumption of prothrombmn
therefore occurs only after serum has been separated from
the clot erther mechamcally by centrifugation or spontane
ously through clot retraction

As a result of the observation that prothrombin consump
tion 1s decidedly nfluenced by separation of serum from clot
the original test was modified 1n order to contral the adsorp
tion factor of hbrin Instead of warting one hour after coagu
lation before determmmg prothrombm of the serum eight
test tubes each contaming 2 cc blood were allowed to coagu
late Every 15 mmutes two tubes were centrifuged to one of
which 01 cc of 04 M sodm citrate was added and pro
thrombin of the serum was determined at once and after three
15 minute mntervals on each tube Since conversion of pro
fhrombin 1s rapid 1mmediately following the break n the
intunate contact of the serum with the fibrin reticulum throm
bin forms and accumulates during centrifugation therefore
the prothrombin time done directly 1s abonormally short since
1t measures thrombin already present plus the amount formed
during the test The latter increments can be prevented by
addng sodium citrate to the clotted blood just before centr1
fugation so that thrormbin tormation 1s stopped and a true
Pprothrombin value 1n serum 15 obtained

Prothrombin consumption varies considerably s normal
Rersons In t pt and n thrombocytop 1t 1s very
mcomplete In hypoprothrombimemia the prothrombin may
be very plete as 1n 1 hypopr of
the component A deficiency type or surprisingly incomplete
asmd ® hypoprothromt

The most remarkable finding 1s that 1n the test tube only
a minute amount of prothrombin 1s converted to thrombin m
coagulation of all the fibrmogen of the blood Only after sep
aration of serum from the clot does prothrombin begin to
decrease rapidly Obviously fibrn 1tself 15 the most 1mpor
tant physiologic antithrombin Previously 1t was difficult
to explain how this powerful latent clotting capacity of blood
was held in check It 1s now clear that the strong adsorptive
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property of fibrin not only guards agamst accumulation of
thrombin but also prevents the autocatalytic reaction mvoly
ing labilization of platelets by thrombimn from bemng set m
motion except at the site of vascular mjury

Concentration of Component A in Blood, Its Assay and
Relation to Labile Factor For climcal purposes it 15 ad
vantageous to divide the clotting factors required for forma
tion of thrombin ito two categortes thromboplastin formers
and constituents of the prothrombim complex The latter are
essentral for prothrombin activity as measured by the one
stage prothrombin time determmation According to Quick
agents mn the prothrombin complex are labile factor com
ponents A and B and bound calcium The labile factor 15
characterized by 1ts mstability especrally 1n decalesfied plasma
and 1ts dsorbability by trical phospt Component
A 15 the principle which 1s adsorbable by tricaloum phos
phate requires vitamm K for 1ts synthesis [1s probably
actnvated by sodium crtrate —Ed ] and 1s deficient 1 one type
of cong 1 hy poprothr It 15 probably this com
ponent which 1s generally called prothrombin by other 1
vestigators Component B 1s difficult to define Its existence
1s postulated to explain a second type of congemtal hypo
prothrombinemia which 1s also hereditary and n which the
labile factor and component A appear to be normal [Else
where Quick and Stefanini have presented evidence that pro
thrombim B 1s concerned with the converston of prothrombin
A from an 1nacttve to an active form —LEd ]

Desirability of having methods for quantitative estimation
of the various constituents of the prothrombin complex 1$
obvious Recently a procedure has been developed for estt
mating concentration of the labie factor and m the present
report Armand J Quick and Mario Stefimini  (Marquette
Unnv ) describe expeniments which not only yteld a procedure
for estimation of component A but also furnish results which
show its relationship to the labile factor The one stage
method for prothrombin time determination was used

When normal oxalated plasma was added m progressively
mereasing amounts to plasma from which component A of
pro!hrombm was absent or iery low owing to vitamn K
defictency removal by adsorption with tricalcium phosphate

() 7 Lab &Cl M J 33973982 J iy 1949
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or congemtal lack prothrombin time was charactenistically
decreased unul approximately one volume was added to one
volume of the defective plasma After tlus prothrombin time
became the same as that of normal plasma This indicated that
normal plasma supplies about twice as much component A as
1$ requred to attain a normal prothrombmn time and that
therefore component A 1s apparently not the specific deter
mant of prothrombin time even in the presence of an excess
of labile factor Prothrombin time as determmed by the one
stage procedure therefore does not measure any particular
constituent of the prothrombin complex but rather their com
posite effect

Amount of component A can be determmed as foliows By
means of adsorbing oxalated plasma with tricalcrum phos
phate and treating the latter with sodium citrate an eluate
1s obtamed which contains almost 11l of the component A
present 1n plasma When this eluate 15 added m an imount
equivalent to that 1n the volume of normal plasma from which
1t w1s obtawned to plasma laching compouent \ norral pro
thrombin time 13 restored By adding progressively decreas
mg amounts of the eluate to component A frce plasma a
series of values of prothrombm ume are obtamed which cor
respond well with the ongimal prothrombin curve Component
A 1s active only 1if an adequate amount of labile factor 15 pres
ent

When this method for quantitatine estimation of com
ponent A was used the concentration of component A
plasma of a patient with cong 1 hypoprothr
was shown to be deficrent Eluate obtamed from his plasma
when tested for component A potency erther on normal cal
cm phosphate plasma or on his own plasma yielded the same
Tow result whereas eluate from normal human plisma re
tored tis prothrombin level to normal exactly as 1t did i
normal caleium phosphate plasma

When <evere hypoprothrombinemia was produced 1n
chicks by means of a vitamin h free diet for 10 days an
cluate of the plasma of these clicks showed no prothrombin
Potency when tested on hen tricalcium phosphate adsorbed
plasma indicating « complete lack of companent A It 1s lo
1cal to conclude therefore that deficiency of vitamin I pro
duces a pure p \ tvpe of hypoprothromb
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Simularly m dogs hypoprothrombinemua resulting from di
cumarol® could be promptly and completely corrected by
addition of a concentrated solution of component A e the
eluate from tricalcium phosphate adsorbed plasma thus mdi
cating that the basic defect 1n dicumarol® porsoning s also
lack of component A

Parahemophilia (Owren) New Form of Hemorrhagic Dt
athesis E Frank N Bilhan and H Ehrend (Umv of Istan
bul) describe a case

Man 29 had bled profusely on many occasions one epistaxis
lasting 48 hours One brother had died of hemorrhage 1n infancy and
the father was subject to abnormal bleeding In 1947 the patient had
a sudden attack of hematura unassociated with colic which con
tinued intermuttently for six months A second attack was accompd
med by pam but no stone was found During the last attack in 1938
hematuria was accompanied by pam and < rays showed 2 hudney
stone The urologest who advised nephrotomy requested a study of
the patient s hemorrhagic diathesss to determine whether operatson
would be dangerous because of bleeding

P ! * and true } hilia were ruled out becaus
there had never been petect ecch or hi hroses Blot
platelets numbered 344 000 and bleeding tume was srx minutes COd
agulation time was normal but the clot was not firm In repeat
tests by Quick s method prothrombin time was 47 seconds Whe
prothrombin time was 47 50 <econds the patient did not bleed but
when 1t reached 60 80 he bled profusely The assumption that bleed
1ng was caused by reduced prothrombin was untenable because vita
mun k admnstered for 12 days had no effect Whole blood trans
fustons shortened prothrombmn time immedzately and for eight hours
During an acute attack of hematuria with high fever prothrombit
time reached 80 seconds but response to transfusion was mmed
ately favorable and the operation performed without vnusual bleed

mgTests were carried out to determne whether human of
ammal plasma free from prothrombm or a factor 1solated
from such plasma influences prothrombin time When the
patient s plasma was diluted to one third 1ts strength with
salt solution prothrombin time was reduced to 45 seconds
when calves plasma was used 1t reached a low of 40 seconds
Prothrombin free normal plasma or its active principle ac
cordwg to Owren was obtamed by precipitation with dilute
acetic acd and dissolved after an hour 1n physiologic salme
Either mvarsably reduced prothrombin time to 19 seconds
The pattent s plasma shortened the coagulation time of 2 tru¢

(1) Acta Baematol. 3 6890 1950
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hemophiic Owrens factor from the hemophiliacs plasma
shortened the prothrombin time of the patient described

The authors state that this case and one reported by
Owren are 1dentical and they adopt the term parahemophihia
proposed by Owren A plasma factor was absent 1n both cases
which was not related to the thromboplastin but to the pro
thrombin complex Three cases of idiopathic hypoprothrom
bmenua 1n the literature may belong 1n the category of para
hemophilia It 1s recommended that future cases be studied
{from the viewpomnt of the plasma factor

Hypoprothrombinemia Studies of Case of Idiopathic Type
and Effect of Serum Admimstration are reported by Charles
L Crockett Jr Donald Shotton Charles G Craddock Jr
and Byrd S Leavell* (Umv of Virgmia)

Girl 5 was hospitalized for study of abnormal bleeding which
had occurred ntermuttently since age 2 weeks Episodes of severe
epistaxis hematemes: and melena had occurred but there was no
bistory of hemarthrosis Hematuria was present on admission No
hustory of hemorrhagc phenomena m other members of the family
could e elicited from the mother Prothrombin conversion time of
the mother s plasma was normal

Examunation revealed many old hematomas but mo jaundice
ad nopathy or hepatosplenomegaly Laboratory studies revealed
3700000 ved cells 11 Gm hemoglobin 7200 white cells normal
blood and bone marrow differential counts 13 per cent reticu
locytes hematoerit 39 sedumentation rate 6 mm mn 1 hour
388000 platelets bleeding time of 234 munutes negative tournt
quet test and normal clot retraction Prothrombin time ranged
from 62 to 92 seconds and clotting time from 11 to 48 mm
utes Liver function studies were within normal lumts I lectro
Phoretic study of the blood revealed a normal protemn pattern with
fo fib d 1rect ex: tion of nail bed capillaries
tevealed normal appearance and normal response to traumatic rup
ture Lack of response to large doses of synthetic vitamin K prepara
tions seemed to exclude vitammn k deficiency Therefore 1t appeared
that this patient had idiopathic hypoprothrombmemia Absence of
any change m either subjective or objective clinical manifestations
including signs of liver disease over three years of repeated cbserva
tions substantiated this interpretation

Repeated mixture of normal plasma with the patients
plasma 1n equal amounts substantially lowered the prothrom
bin time but not to normal levels E-istence of a factor m
normal blood which s necessary for rapid conversion of pro
thrombin seems beyond dispute There seemed httle doubt

() Blood 412921309 D mb 1949
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that normal serum possessed a factor which was capable of
accelerating prothrombin conversion m this patients plasma
This factor or factors has been called Ac globulin After the
m vitro demonstration of a defctency of Ac globulin m the
patient s blood 1t w1s posstble to bring about a dectded reduc
tion 1 the prothrombmn time by ntravenous admunistration
of relatively small amounts (1545 cc) of fresh normal
(thrombin free) serum A further reduction of prothrombm
time to near normal values was brought about by combined
whole blood and serum administration Evidence sugge !¢
that partial correction of both prothrombin and Ac globulm
deficienyy resulted from such therapy

These studtes support the concept that serum conta:
active substance which 1s capable of accelerating pmthrombm
conyersion to thrombin Deficrency of this substance may play
a role 1n many types of hemorrhagic states It 1s pmbable
that alterations of Ac globulin are of particular ymportance
m various tvpes of prothrombin deficiency

Coagulation Defect m Hemophilia with Particular Refer
ence to Converston of Prothrombin to Thrombm and Evolt
tion of Prothrombin Conversion Accelerator Most mvestig?
tors agree that conversion of prothrombin to thrombimn 15
retarded 1 cogulation of hemophilic blood This 15 reflected
i the high prothrombin activity of hemophilic serum Clot
ting of hemophilic blood can be accelerated by addition of
thromboplastin normal plasma or fractions thereof Recently
substances have been described which arising m blood during
coagulatton accelerate conversion of prothrombmn to throm
bin i presence of thromboplastin plus calcrum Benjamit
Alerander and Andre de VriesS (Boston) present data mdi
catg that mn the elaboration of one of these clotting factors
serum prothrombin conversion accelerator (SPCA) also the
coagulatron of hemophilic blood 1s abnormal

Prothrombm activities of serums removed and oxalated
one hour after coagulation from hemophilic plood were ab
normally ligh Conversely SPCA activities were abnormally
fow No correlation was evident between coagulation time an
these serum entities

Tn normal subjects acceleratng coagulati
of thromboplastin mncreased SPCA and removed the

s an

on by addition
Jast

15) Blood 425 758 Jn 1949
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traces of serum prothrombimn activity Restoring clotting time
of hemophilic blood to normal m vitro by addition of small
amounts of thromboplastin fatled to lower residual serum
prothrombin activity appreciably SPCA concentration was
also unaffected When however larger amounts of thrombo
plastn were supplied both prothrombin consumption and
SPCA evolution were sometimes greatly mcreased attaimng
normal values It 1s striking however that m two subjects
substantial amounts of serum prothrombin activity were still
demonstrable although the parent blood had clotted m 180
seconds or less This 15 m marked contrast to what was ob
served tn normal subjects

Restoration of clotting time of hemophilic blood toward
normal by m vitro or 1 vivo addition of normal plasma de
creased residual serum prothrombin activity substantially in
some ca es but activity rarely reached normal values SPCA
however rose only shghtly even when as much as 700 cc
normal plasma was infused Addition of normal serum con
taming substantial SPCA activity to hemophilic blood accel
erated congulation only shightly as compared with the clot
promoting eftect of the parent plasma

Hemophilic plasma and serums obtained one hour after
coagulation were subjected to simultaneous prothrombin de
termination by both one stage and two stage technics
Whereas by the one stage procedure serum prothrombm ac
tivity was no less than that of its parent plasma by the two
stage method st was markedly less

Superiority of Vitamin K, Oxide over Menadione Sodium
Bisulfite TSP and Synkaywite® n Reversmng Dicumarol®
Hypoprot To blish a broader clinical basis
for control of dicumarol® effect David F James Ivan L Ben
nett Jr Peritz Schemnberg and John J Butler® (Atlanta Ga )
admimstered menadione sodwm hisulfite synkayvite® and
vitamin K, oxide 1n large single doses to patients with hypo
prothrombinemia induced by dicumarol ® Efficiency of these
substances was estimated on the basts of time elapsing be
tween administration of the drug and conversion of pro
nounced to moderate hypoprothrombmerma and time elapsing
after admnistration of the agent until appearance of a pro
thrombin level consistent with ntravascular clotting

) A h Tt ArdRI6 65 T 149
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Vrtamin Ky oxide was most effective m both respects For
26 patients given 05 Gm or more mtrayenously prothrombm
time arrived and stayed at a level lower than that of 30 per
cent normal plasma mn an average of 1o hours When mend
dione sodm brsulfite (64 180 mg ) was gnen intravenously
to 19 patients this shortemng of prothrombm time was
achieved m an average of 47 days When synkayvite® (100
500 mg ) was gnven intravenously to six pattents an average
of 53 days elapsed Six patients with severe hypoprothrom
bmemua treated with 01 Gm or more of vitamm hq ovide
required an average of four hours to 1chieve a prothrombin
concentration withm what 1s generally regarded as a safe
range In patients who have recently been given vitamin ke
oxide the amount of dicumarol® needed agam to prolong pro
thrombin time to beyond that of 20 per cent normal plasma 15
unchanged 1f menadione sodmm brsulfite has recently been
given but with vitammm K; oxide the amount of dicumarol®
must be increased threefold

Analysis of the time required for achievement of dicum
arol® effect 1 101 patients showed that m about 1 of every §
five or more days was necessary for a significant therapeutic
effect with dicumarol® 1n the usual doses (300 mg the first
dav and 200 mg on each suceessive day) The authors data
suggest that on the bass of the amount of dicumarol® needed
by a given patient 1t 15 possible to predict how much may be
necessary during 2 second course 1n the near future Five pa
trents who were allowed to recover untreated from the effect
of dicumarol® were treated a second time after at least two
days during which prothrombin time was equal to that of
normal plasma During the second course of dicumarol® re
quirements varied from the first course by no more than two
doses Analysts of normal control values 1n a Jarge number
of determinations revealed their variabihity and the necessity
therefore of using several controls 1f a proper dilution curve
for prothrombm 1s to be derived

[Thus strrkong activity of vitamin b oxide confirms earlier &lsz"r‘v?\
f1ons by Davidson Aggeler and oglfegs A:cor‘q-mfgr k) Jacapes wam &

Y thape the more slowly metabolized vitamin R ovde 15 more
ffectsve than other forms of vitamin h—Ed J
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PART IV

THE HEART AND BLOOD VESSELS
AND THE KIDNLY

PROGRESS IN THE CARDIOVASCULAR FIELD
DURING THE LAST DECADE

The medical hrstonian of the future will probably state that
more progress occurred 1 the 1940 s than 1n any previous pe
riod of similar length He will consider as especially significant
the better understanding, that has developed of the psvchologic
1mpact of heart disease on the pitient and the family and the
realization that 1n a patient with complaints reterable to the heart
the physicians first duty 15 to alleviate fear regardless of
whether or not the structural disease exists He would also deem
especially important the fact that in tlus decade occurred the
begmmings of a clear scientihe rationale for more intelligent
recommendation of rest versus activity and of the value and
harm of the various postures These advances affect all types
of heart disease and hence are particularly notable

Another basic principle which emerged dunng this decade
followed the introduction by Wallam Dock of the concept that
semile detertoration of the myocardium occurs independently of
coronary arteriosclerosts This inyolutionary change appears to
be a least common denominator i almost ali heart failure n
patients over ave 50 regardless of the apparent primary disease
process The concept explains the frequency of heart failure 1
elderly persons with hypertension varous valvular diseases
thyrotoxicosis etc and the ranty of heart failure in younger
persons (1n the absence of active myocarditis) despite the pres
ence of similar disorders

INSTRUMENTAL METHODS AND PROCEDURES
The usuat hustory of new instruments 1s that of their il
use as research tools plus the gradually increasing chmical
1 as ad and | become clanfied The

7
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strihing advance 1n electrocardiography after the mtroduction
of the precordial leads m the thirties was followed 1n the forties
by the general mtroduction into chncal practice of the V leads
and the umpolar mb leads The angrocardiographic procedure
has d rated 1ts usefulness 1 the diag of congemtal
lesions It 1s not without rish and should be utilized only by
those experienced with the method

The catheterization technie was perfected and its value as
a research tool was demonstrated The greatest practical value
of the procedure thus far has been 1 the differentiation of the
varrous types of cyanotic cosigemtal cardiac disease thereby
improving the cntena for selection of patients switable for the
Blalock Tausstg operation

Ballistocardiography a purely research method m the thir
ties emerged as a climcal procedure 1n the forties when 1ts value
1 early diagnosis of coronary disease began to be apparent

To those nterested n hemodynamcs the most excrting de
velop was the mtrod of the electrokymograph Here
at last was a tool which allowed the tnvestigator to study the
Starhng curve 1 man Thus the basie physiology of the heart
could be studred at the bedside The predictton may be yentured
that the electrokymograph or some modification of 1t will ever
tually be the first tool to threaten the supremacy of the eye the
hand and the ear 1n diagnosts of cardiac disease and the suprem
acy of the history 1n evaluation of the functional capacity of the
myocardium

DiseAsSES oF THE HCART

Congestwe heart falure —During the early part of t
decade the mmportance of disturbed renal function became ap
parent and 1t was at first thought that the demonstration of the
importance of sodium retention by the kidney necessitated dis
carding the previously accepted 1deas of Starlng s concept of
cardrac edema Toward the end of the decade 1t began to be
recogmzed that the new advances while of great sigmificance
were additive rather than substitutive and that the concept of
the 1930 s (and 1ndeed of the previous century) that the bastc
mechamsm of heart failure was elevation of pressure in the
chambers of the heart was still valid Nevertheless the practical
importance of the secondary renal factors and of the secondary
increase 1 blood volume became evident

In the treatment of heart failure the outstandmg advances

he
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were the more rational use of digitalis following the develop
ment of purified products the general recognitton both of the
value of sodwum restriction and of its harm when carned to ex
cess and practical and theoretical advances with regard to the
mercunial diuretic Espectally sigmficant was the reduction of
the hazard of pulmonary infarction through development of 1m
proved methods of diagnosis and management of thrombo
embolic disease

Congemtal heart disease ~The most dramatic developments
were those 1 surgical treatment In the late thirties operative
treatment of certamn noncyanotic types of congemtal heart dis
ease was begun and dunng the forties tt was demonstrated that
both patent ductus arteriosus and coarctation of the aorta were
curable These operative procedures when carried out by sur
geons with proper experience are attended by comparatively
low mortality Those patients with congemtai disorders asso
cated with restrichon of pulmonary blood flow and with right
to left shunts were found to be strikingly benefited bv the
Blalack Taussig procedure Although complete cure cannot be
achieved nvahdism has been overcome and when considered
i refation to the usually precarious preoperative state the mor
tality rate has been gratifyingly low and 1s dechmng steadily

1

he develop of surgicil was strong
stimulus to improvement 1n diagnostic methods The consequent
devel, i the angiocardiographic and cathetenzation

technics have been aited

The study of the relationship between maternal rubella dur
mg pregnancy and the subsequent birth of a child with a con
genttal disorder of the heart opened for the first time the door
to prevention

Rhewmatic heart disease —The most important development
i theumatic heart disease occurred late mn the de.ade when
cortisone and ACTH began to be used The dramatic control
of the disease with these compounds justsfied the hope for a truly
successful therapy However long range follow up studies are
needed before these new methods can be finally evaluated

The case for sulfonamide prophylaxis was just being estab
Iished when pentcilin prophylaxis began to be advocated Pend
Ing long range vestigations 1t would appear that the latter
procedure will be the method of the future

Another notable step was the firm establishment of the hemo-
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striking advance 1 electrocardiography after the mtroduction
of the precordial leads 1n the thirties was followed m the forties
by the general mtroduction into chnical practice of the V leads
and the unipolar hmb leads The angiocardiographic procedure
has d rated 1ts useful n the d of gental
lestons It 1s not without rish and should be utihized only by
those expertenced with the method

The catheterization technic was perfected and its value as
a research tool was demonstrated The greatest practical value
of the procedure thus far has been i the differentiation of the
various types of cyanotic congemtal cardiac disease thereby
improving the critenia for selection of patrents suitable for the
Blalock Tausstg operation

Ballistocardiograplyy a purely research method 1 the thir
ties emerged as a clinical procedure m the forties when its value
1n early dragnosis of coronary disease began to be apparent

To those mterested 1n hemodynamics the most exciting de
velopment was the mtroduction of the electrokymograph Here
at last was a tool which allowed the mvestigator to study the
Starling curve m man Thus the basic physiology of the heart
could be studied at the bedside The prediction may be ventured
that the electrokymograph or some modification of 1t will even
tually be the first tool to threaten the supremacy of the eye the
hand and the ear 1n diagnosss of cardrac disease and the suprem
acy of the history 1n evaluation of the functional capacity of the
myocardium

Diseases oF THE Hrarr

Congestiwe heart fulure —During the early part of the
decade the importance of disturbed renal function became ap-
parent and 1t was at first thought that the demonstration of the
ymportance of sodmm retention by the ladney necessitated dis
carding the previously accepted 1deas of Starhngs concept of
cardiac edema Toward the end of the decade it began to be
recognized that the new advances while of great sigmficance
were additwe rather than substitutive and that the concept of
the 1930 s (and mndeed of the previous century) that the bastc
mechamsm of heart failure was elevation of pressure n the
chambers of the heart was still vahd Nevertheless the practical
mportance of the secondary renal factors and of the secondary
increase 1 blood volume became evident

In the treatment of heart failure the outstanding advances
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(and other) arteries seems indisputable Less convinang but
still mtniguing 1s the idea that the normal values for blood
cholesterol 1 the American population represent hypercholes
teremia and that atheroma 1s less common 1n subjects with levels
m the lower portion of the normal range The relative impor
tance of mtake synthesis excretion and destruction as de
terminants of the blood level remains m dispute The demon
stration that cholesterol may be synthesized from 2 carbon frag
ments was of great importance and offers the first rational ex
planation for the mereased tendency of obese subjects to develop
atherosclerosts Since fat 1s oxadized by progressive splitting of
2 carbon fragments and since the Schoenheimer concept of dyv
namic equilibrium ndrcates that the fat depots are metabolically
active rather than passive 1t 1s altogether probable that the total
fraction of potenttal precursors of cholesterol available m the
metabolic pool at a given moment 15 increased 1n obese subjects
Thus the rationale for thinness as a means of preventing athero
sclerosis appears to be established Less cominang s the con
cept of the specific mportance of cholesterol restriction Pend
g fusther hnowledge 3t would seem desirable to ascribe first
tmportance to total caloric restrichion second sigmificance to
restriction of fat (both mineral and vegetable) and thurd place
to restriction of cholesterol per se

Strong evidence for the concept that the tendency to
atheroma may be related not onlv to the quantity of fat but
also to the quality—1e the state regarding dispersion and
particle size—has recently been presented

Advances sp y ding 1n the ot
coronary disease mclude those n the field of thromboemibolism
and the ncreasing evidence that mitrogivcenn may perhaps have
a curative (by widemng collateral channels) as welt as 2 symp
tomatic effect 1n persons with myocardial anoxsa

The great practical gams resulting from the application of
Frank N' Wilsons basic principles to clinical electrocardiog
raphy are so well known as to require no further comment

Perspheral 1ascutar disease —Here the advances were rapid
Better means of recognizing peripheral thrombos:s in its early
stages were developed Anticoagulant therapy—a matter largely
of theoretical interest m 1930—was made practical and its
value was established 1 well controlled studies The ympor
tance of femoral higation was demonstrated although the precise
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Iytic streptococcus as the most important (if perhaps not the
sole) wutiating agent The concept of the disturbed antigen
antibody mechamism of the disease appears to rest on Bm
ground The importance of the various spreadmg factors i
volved m the hyaluromdase enzyme system would appear to
have been demonstrated The relitionship of the sahcylates and
allied substances to these factors has been shown and represents
a promusing avenue for further research

Bacterial endocarditis—Here 1s the most bnlliant of all the
practical advances The reduction mn mortality from practcd Iy
100 per cent to less than 20 per cent 1n ths fell disease as the
result of antibiotic therapy requires no comment

Discases oF BLoop VESSELS

Hypertension —At the beginning of the decade an objectne
observer would probably have predicted that the rapid progress
i knowledge of hypertension during the thirties would yeld
handsome returns 1n the forties This optimistic hope has ot
been justified The relatriie mmportance of renal pressor sub
stances renal homeostatic mecham ms tending to prevent hyper
tension neurogemc and psychic factors endocrine disorders and
unhnown mechamsms remains obscure

The case for sodium restriction seems to be established for
some pattents but 1t 1s equally clear that this procedure has Iit
tle or no value 1 most patients It seems that the beneficial
effects sometimes obtained from the rice diet are chefly but per
haps not entirely the result of the low sodium content of the
diet The possible sigmficance of the pauerty of protem of cho
lesterol and of allergens mn this diet 1s uncertan There 15 10
evidence that rice as such has a posttive value

The various types of surgical sympathectomy have beel
shown to be useful m delaying the progress of the dsease il
properly selected subjects It 1s as yet too early to predict
whether or not the sympatholytic drugs will ever replace the
rocedures The results with veratrine compounds are
of mterest but ther long rnge usefulness remams to be defined

Atherosclorosis —Although practical advances were Tinted
theoretical hnowledge mereased at 2 rapid rate For the firdt
optimism toward the future seems yustified
hat hypercholesteremia  however induced
f atheromatous changes in the coronars

operative P

tme an attitude of
The evidence t
favors the production of
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to renal hypertension was not realized although advances were
made the progress wa disappointing

To the philosopher (or m the present instance the pseudo
philosopher) certain conclusions seem to emerge from tlus
brief survey of the rapid progress made m the cardiovascular
field during the past decade The first 1s that few problems m
medicine ate 1nherently msoluble If the problem of bacteral
endocarditis can be largely solved 1f blue babies can live to be
come pink adults 1f persons with congestine failure can be kept
ahve for many years and often for decades if an optimstc view
point toward the probable future developments 1 atheroscleroms
has emerged 1t would be folly to beleve that disorders which
now seem totally hopeless will remain so

The second conclusion 15 that the sharp lines between the
vory tower of research and the practical care of the patient are
becomin, blurred Fundamental advances i physics and chem
1stry are soon followed by better understanding of the mecha
misms of disease the result 1s the tnal of new therapeutic pro
cedures These procedures often require extensive clinical studs
by persons skilled 1n the scientific method before they can safely
be utilized by physicians living at a distance from the best
laboratories The public 15 on the one hand entitled to receive
promptly the benefits of new discoveries without on the other
hand sufferng the nisk of being victims of uncritical evaluation
of untried remedies The medical profession 1s entitled to derive
the satisfaction which commes from domg z first class 1ob with ity
Patients and from being 1 the forefront of intellectual advance
Such satisfaction can be achieved only 1f physicians have free
dom of action and ndependence of thought It 1s doubtful
whether these conditions can be realized except through some
Plan which brings medical research and medical ¢ducation
closer to the profession To develop such a plan will require the
exercise of wi dom and patience on the part of the profession
the medical schools and the public

~—Tinstey R Harrison
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ndications for thus proceduse rather than for anticoagulaat
therapy alone are still debated

The mmportance of surgical and chemcal sympathehic block
was demonstrated both for arterral and venous obstruction
Whether the sympatholytic drugs will ever replace sympathec
tomy 1s uncertam The drugs may be more valuable when 2
generalized effect 13 desired as m certain persons with hyper
tenston but surgical sympathectomy will probably remamn the
method of choice for the treatment of local vascular disorders
unless an agent with long duration of action (wecks or months)
can be developed for local injectron

New technics for more precise study of local circulation were
developed Those employing 1sotopes would seem to offer the
greatest long range promise

Cerebral vascular disease —In this most neglected of all the
mportant fields of medicine practical progress was almost ml
The brochemists have begun to clanfy a few of the mysteres
concerning cerebral enzyme systems and a few mdniduals 1n
the field of phystcal medicine continue to make vahant efforts
Despite the paucity of practical advances the development of
methods for studying cerebral blood flow and the metabolism
of the mtact human brain may be expected to lead to eventual
therapeutic progress

Disorpers oF Tir KIpNevs

The great advances were m the research field and resulted
from the application of the technics and prineiples of Homer
Smth to the study of disease It can be predicted that the mfor
mation so gained will be followed by mportant advances in
treatment dunng the 1950s

Other important advances included the growmng evidence
that acute glomerulonephritts 1s fundamentally a disorder of
antigen antibody mechanisms  the realization that renal con
servation of solutes 15 equally as important as renal excretion of
solutes 1n the fundamental homeostatic role of the hidneys the
delineatton of the concept of the fulmmating nephroses
ephron nephrosis) and the gradual extension of knowl
edge of the metabolic role of the hidneys

The old problem of the artifictal kadney was attacked anew

be approaching solution
andA“;zglreadvp }x)ndxcated the expected rate of advance m regard

clear
(lower 1
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and frequently 1n lead II 2nd inversion of T3 and eventually
Te Fulmonary diseases which cause cor pulmonale 1e right
ventricular strain depress the diaphragm and cause the heart
to be vertrcally placed so that 1t 15 difficult to hnow whether
changes in the ECG are due to right ventricular stram or to
2 vertical position of the heart Precordial leads are of some
help 1n establishing diagnosis of night ventricular hyper
trophy Whereas normally m V, R 1s very small and S 1s
deep and m Vy R s tall and S 15 smill 1n night ventricular
hypertrophy the reverse may be true

In children and in young adults widening and notching of
the P waves are a reliable indication of auricular entargement
but m older persons such changes occur commonly and are
not diagnostically stgmficant Though QRS widening 15 fre
quently encountered 1n 1ssociation with long standing and ad
vanced left ventricular enlargement 1t 15 due only i shght
part directly to increased thickness of the myocardium

The simplest and one of the most useful measurements of
heart size 1n < ray examimation 15 the transverse dameter
Assumption that the transyerse diameter should be less than
half the trinsyerse diameter of the chest at the level of the
diaphragm has been widely popularized but 15 crude and i
exact More accurate standards based on weight and height
have been established Diameters more than 10 per cent above
the predicted vafue should be regarded as abnormat Two
other drameters the long and Lroad are well known The
long diameter extends from Junction of the cardiac and vas
cular sithonette on the upper part of the right border of the
heart obliquely down to the apex on the left This drameter
Wwhich 15 approximately 10 per cent greater than the transverse
drameter 15 increased chuefly as a result of left ventricular
enlargement The broad diameter 15 the greatest single diam
ter from upper left to lower right heart border perpendicular
10 the long drameter These two diameters are of interest
chiefly for their product the frontal cardiac area which 1s
an expression of the two dimensional size of the cardiac
shadow

Measurement of aortic caliber 1» difficutt The left border
of the descending aortic arch 1s visuahzed m frontal x rays
and 1f the esophagus 15 filled with barum the 11 ht barder
of the aorta 1s indicated by the aortic indentation of the
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The articles mn this chapter emphasize the wmportance of the simple
climeal tools and particularly the information to be gamed by physical
examination of the heart In 1nstances
study 15 essential with regard to arrhythmias and 1n many iastances this
method 15 of great value in the mnterpretation of chest pair When
cardiac mmpulse cannot be felt radiographic exammnation may be als
able 1 determimng cardiac size In decxding what type of congenital heart
drsease 1s present elaborate special studies by angiocacdiography 3nd
catheterization may be necessary But tn most patients with cardiac dis
ease the history and physical exammation yield all the essential nforma
tion and often this nformation cannot be obtamed by any other means
Thus m the final analysis diagnosis of acute pericardits depends on
the characteristic friction sounds whereas that of valvular disease depends
on the interpretation of murmurs The patient s story remams the supreme
court with regard to the functional integrity of the myocardum and
the coronary circulation The interest 1n specral methods of examnation
should never replace the physicrans destre to perfect humself in those
older technics which rematn the hackbone of diagnosis —Ed

Cardiac Enlargement 1s discussed by Harry E Unger
lerder! (Equtable Lafe Assurance Soc New Yorh City)
Hypertrophy and dil.t1tion as a rule are closely assoctated
but are detected by different diagnostic techmces i pertrophy
by electrocardiograms dilatation by x rays Changes may oc
cur 1n shape 1f not 1n size of the heart which suggest hy per
trophy such as rounding of the left ventricular contour n
concentric left ventricular hypertrophy and elevation of the
cardiac apex 1n right ventricular hypertrophy productng the
coenr en sabot Enlargement seen in x rays means dilatation
of cardiac chambers howeier

Left ventricular hypertrophy may be considered to exist
when left axis deviation oceurs m association with any of the
following changes n the LCG  amplitude of QRS (sum of
R, and Sg) exceeding 25 nullnolts or R wave m fead I over
15 mm depression of S T segment mn lead T or fowering of
T below 1 mm  Increased amphitude of QRS mu be attrnibu
ted to mcreised mass of left ventricular musculature S T seg
ment and T ware changes are due to relatne 1schem of the
deeper layers of the left ventricle

Pattern of the ECG in right ventricular hypertrophy con
sists of night axis deviation plus S T depression m Tead TII

M Am. Pract. 1286 98 M ocb 1950
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for a patient to have a complete cardiac work up with < rays
and electrocardiograms when careful auscultation would have
quickly revealed the nature of the disorder and mght have
resulted 1n a more accurate diagnosis because of observations
overloohed or misinterpreted by other methods

Auscultation of the heart enables one to eliminate certain
diagnoses eg 1f no murmurs whatever are heard even
with the patient turned to the Jeft lateral posstion or sittng
upright subacute bacterial endocardstis or chronic rheumatic
valvular heart disease can be eliminated fairly safely A more
important contribution of 1 15 the
of a definite d by detecting certain at 1 sounds
Pericardial frictron almost ivarably indicates acute pert
carditrs In most cases an apical rumbhng murmur  diastohic
or presystolic m time 1s diagnostic of mitral stenosts With
fanularity of the character of this murmur diagnosis 1s cer
tain even if the murmur 1s faint or present only after effort
or heard when the patient 1s lymg on his left side This 15
2lso true of a famnt earlv diastolic murmur at the base of the
heart 1n the diagnosis of early aortic msuffictency It 1s not
to be inferred that detection of cardiac murmurs always leads
to a decistve diagnosis there are many tnstances especially
when systolic murmurs are involved 1n which proper evalua
tion may be most difficult This does not detract from the
value of auscultation but rather presents an additional chal
lenge to analyze physical observations correctly

Another type of mformation derived from auscultatron 1s
what mght be called clues to diagnosis  The heart of a
patient strichen with severe epigastric pam resembling acute
pancreatitis or perforated peptic ulcer may show a classic
dsastolic gallop A snapping first sound while the heart rate 1s
rapid and grossly irregular in the absence of any murmurs
frequently indicates mitral stenosis m such a case

Apart from the evidence of valvular and pericardial dis
ease which may be obtained by simple auscultation detection
ot arrhythmias or changes m quality of heart sounds 1s 1m
portant Tripling of sounds (a gallop rhythm) 15 overlooked
100 frequently W\ hen the extra or third sound of a gallop can
be 1dentified as occurning 1n diastole 1t almost always mnde
cates grave heart disease however it 1s not sufficiently appre
crated that gallops in which the extra sound occurs durine
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esophagus therefore the diameter at this level can be ascer
tamed by subtracting 2 mm  representing the thickness of
the esophageal wall This method 1s not dependable when the
aorta 15 tortuous and the aortic knob projects to the left
Where a portion of the aortic knob 1s mdistinct true diameter
of the aorta at this level may be ascertamed by completing
the aircle, of which the aortic knob 1s an arc by means of @
compass Diameter of the aorta at this level vanes front 2to
4 cm The table established for predicting transverse dum
eter of the heart from weight and height may be used equally
well for the aortic arch diameter An aorta may be consid
ered abnormal if the diameter exceeds the predicted value by
15 per cent

Configuration of the enlarged left ventricle varies some
what depending on whether hypertrophy or dilatatton pre
domunates In hypertrophy as m early hypertension 1t be
comes mcreasingly convex Enlargement of the left ventricle
downward laterally and posteriorly 15 seen particularly 1
aortic insufficiency where dilatation of the left ventricular
cavity predominates the diastohic volume necessardy being
large because of mcreased systolic output Postertor enlarge
ment of the left ventricle 1s best evaluated on fluoroscopy
the left anterior oblique position When enlargement 1s pro
nounced the left ventricular border which ordmarily clears
the anterior border of the spime at an angle not greater than
60 degrees may not clear the spine at all

The night ventricle does not participate n forming the
cardrac contour m the posteroanterior projectron smce it
forms the anterior surface of the heart Nevertheless ealars.¢
ment of this chamber may be indscated ndirectly by 1ts dis
placement of the right auricle to the right which causes 10
creased prominence and convexity of the right border Even
more characteristic 1s a straightening and increased promt
nence of the upper left heart border between the aortic arch
and the left ventricular segment resulting from elevation and
rotation of the pulmonary artery by the enlarged outflow tract
ot infundibular portion of the right ventricle The nght ven
tricle 15 best studied 1 oblique views as s the left atrium

Diagnostic Value of Cardiac Auscultation 1s cmphns:(;t
by Samuel A Levine? (Boston) It 1s not uncommon today

(7 1AM A 141589593 O 91989
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mal as mndicative of 2 so-catied weak heatt muscle  Abnor
malities 1n the hrst heart sound (lke other awscultatory
phenomena) sill not be detected unless they are specificalfy
hstened for

These are but a few examples of auscultatory obsersations
which can readily be made with a stethoscope

Vanatons an Fust Apieal Sound Simudating So called
“Presystolic Murmur of Mitral Steposis’  Phopocardio
graphic Stedy \favane M Almurung Mawrice I Rappa
port and Hm‘ard B Sprague’ observed by means of phono
@ y may at
tunes be an auscultatory llkzslon ov.m" 0 certamn Vasations
m the irst heart sound

A presy tohc murmur at the apex 1s generally tegarded
as evidence of mutral stenosis Jt 25 commanfy described as
having 2 rapudly moreasing mtensity with a so called tre
scendo effect 1t 1s assomated with auricular systole  wiich
wmereases velowty of blaed flaw theough the stenosed mutral
openng whereas the mid diastolic murmur generallv begins
with openmng of the sutral salve Phonocardography has
shown that the crescendo character of the presystolic murmur
15 4n inconstant phenomenon

‘The serses studied consisted of esght patients a3 of whom
were thought to have z presystohic apical murmur and yet
phonocardrography {aded o cotroborate this anscultatory
mterpretation Instead certamn varsations of the first sound
were noted which could explan the auscultatory evror In
most of the cases the murmur was chmeally descerbed as defi
miely crescendo The cases mav be divided nto three groups
based on hnal climeal dagnoses The first group consisted of
three patents who definitely bad valvular disease Two had
sheumatic heart disease with predontinant aorie regurgitanion
and mtral regurgiation  the other had syphilitic aorntis
« ith zortic In the twa th cases the asso
cated aprcal drastohic musmur with what was believed to be
a presystolic crescendo led 10 the addittonsl dsagnoss of mtral

senost: Withont a presystolic element the diastafie murmour

1t elt would rot have suggested matral stenosis an view of
the passtbtley of sts being an Aastn Flint murmar On the
othier hand 1n the thurd case a suspected Austin Fling mur

GY Wew Tol €5 Med T EN66 Ot 5883
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systole are often detected 1 persons who do not have heart
disease

The confuston that prevails concermng the sigmficance of
loudness and character of the first heart sound 1s even more
umportant Both heart sounds may be decreased m intensity
1f there 15 intervemng tissue or space between the heart and
the outside of the chest wall When the first heart sound 15
decreased and the second 1s not similarly affected 1ts signift
cance 15 entirely different The first heart sound 1 due manly
1f not entirely to closure of the mutral and tricuspid valves
however the abruptness or speed of ventricular systole affects
the first heart sound When the contraction 1s hyperactive a5
i hyperthyrordism or anemia duning effort or emotion of
with certain fevers the first sound 1< often accentuated Valve
leaflets close more abruptly and a brisk sound results There
1s a relationship also between the auriculoventricular nterval
(P R imnterval) and the loudness of the first sound The first
sound 1s loudest when the P R intersal 1s exceedmngly short
and generally faint when 1t 15 greater than normal From these
observations it appears that when the mtral and tricuspid
leaflets are wide apart or deep and low 1n the ventricular €3V
ity the mstant the ventricles contract the sound produced will
be different (probably louder) than when they are nearer
together or at a lngher level If ventricles contract soon after
the auricles the sound will be loud 1f there 1s delay between
auricular and ventricular systole the valves will have b1
longer to float upward and nearly close and the first sound will
be famt

Attention to intensity of the first sound as heard at the
apex of the heart will often make 1t possible to estimate the
P R interval s length and to recogmze conditions n whiclt
there 15 a short P R mterval others with a prolonged PR
interval (first degree heart block) and those 1n which this m
terval 1s varying such as second and third degree heart block
If the heart rate 1s regular first sound decidedly decreased
aud second sound normal it 1s fairly certam that the PR
interval will be at least at the upper imit of normal or delayed
Symularly 1f the rate 1s regular and slow and the first
hanges i intensity complete heart bloch with disso
auricles and ventricles 1s present It 1s an error to
ound when the second sound 1s nor

systole
sound cl
ciation of
nterpret 3 weak first s
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and the pressure theremn increased Vems in the neck are of
particular concern The promment a wave m the jugular
sphygmogram has been frequently referred to as has the
presystolic impulse 1n the veins of the neck and n the hiver
The pronounced and chronic systolic pulsations of the deep
jugular vems have also been emphasized

In a patient observed by Harry Vesell* (Beth Israel Hosp
New York City) and found at autopsy to have tricuspid steno
sts a pronounced presystolic impulse was felt over the might
jugular vein just above the clavicle and over the sternoclerdo
mastord muscle This was ot surprising force for a venous
pulse It was easily timed by comparson with the systolic
aortic impulse m the episternal notch palpated by the index
finger of the other hand A see san movement was conveyed
to the two palpating fingers by the two vascular pulsations
The strong presvstolic venous impulse over the jugular vem
was considered caused by the contraction of the hypertrophied
right atrium  this smpulse was well transmitted to the neck
because of the obstruction at the stenotic tricuspid orifice
causing a damming back action the right atrium bemng un
able to empty stself readily Transmission of the impulse was
also aided by the increased venous distention and ncreased
pressure 1n the large vems central to this area Vesell has
never felt a presystolic impulse 1n the jugular vemn m conges
tive heart failure without tricuspid stenosis This simple sign
led to correct antemortem diagnosis in the patient observed

Xiphosternal Crunch Analysis of 106 Cases among 3224
Army Separatees iphosternal crunch 1s a peculiar heart
sound heard in the tricuspid area mn normal persons Lows
Schwab Gordon L Smuley and Werner P Meyn® emphasize
the tmportance of recogmizing the xiphosternal crunch as a
common functional sound to be differentiated carefully from
the sounds of pathologic significance heard 1n this area They
found the incidence of xiphosternal crunch among 3 224 Army
separatees to be 3 3 per cent Xiphosternal crunch was defined
as a systolic sound of a crunching or spitting nature heard
best at a point immediately to the left and above the xiphoid
process in the absence of signs of organic heart disease In
58 per cent of the 106 cases m which this sound was heard

@) Am Y M 7437500 O t 3
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mur was not confirmed by subsequent phonocardiograms The
second group comprised three patients with congenital cardio
vascular anomalies coarctation of the aorta m one sub
aortic stenosts m another and an undetermined anomaly as a1
element of Marfans syndrome in the third In addion all
were thought to have associated rheumatic mtral stenosis
because of an apical diastolic murmur with the so called pre
systolic crescendo In the third group of two patients mitral
stenosis was diagnosed because of a presystolic murmur that
was believed to be present No mid diastolic murmur was
heard Phonocardiograms however disclosed no presystoltc
murmur Cardsac status m both cases was then declared nor
mal Phonocardiograms were tahen with the Sanborn Tn
beam Phonocardiograph both the stethoscopsc and the log
arthmic microphones and the large open bell chest piece
being used

The auditory 1llusion 1n these cases was due to several
varnant forms of the first heart sound in alf of which the
whole sound complex assumed a crescendo configuration The
variations consisted in prolongatron of the sound with 1ts
later elements of unusual mtensity sphtting of the sound
so that the second element was more intense than the first
and prolongation of the sound associated with an auriculat
gallop comng very close to the first sound In all variations
however the first sound always started after the electrocards
ographic Q wave

Khnowledge of such cardiac sound varrattons 15 ymportant
for they may produce an auditory 1lluston leadmng to serious
diagnostic error 1n that the so called prcs)stollc crescendo
murmur at the apex 1s mdicative of organic mutral stenosis
The authors therefore emphasize caution 1 mterpretation of
this physteal finding particularly i uncharacteristic cases 1n
which the murmur may be rather short and famnt and m which
there 15 1o other convincing evidence of mitral stenost> In
such cases a careful phonocardiographie study 1s most help
ful for correct cltmeal diagnosts

Trcuspid Stenosis Simple Duagnostic Sign It has re
cently been shown that tricuspid stenosis 1s not rare and that
the condition cant often be diagnosed clincally Venous Phed
nomena are ysually mentioned 1 descriptions of tncuSPld
vahular disease Vemns of the body are engorged and dilte
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141 per cent were moderately lond and only 0 > per tent were
very Joud

In 137 of the 500 children 157 extra cardiac sounds were
detected In 100 children a physiologtc third cardrac sound
was best heard at the apex or shghtly to the right of this
pomnt 10 34 a reduplication of the second cardiac sound was
found best heard m the pulmonic area or along the left
sternal border n 20 a reduplication of the first cardiac sound
was best recogmized at the apex and in 3 a mudsystolic chick
was heard i the midprecordium

With few exceptions those murmurs best heard n the
midprecordium possessed a characteristic vibratory or buzz
g quality whereas those i the pulmonic area were basrcally
Llowing or humming Using these criteria as a guide 1n asso
cation with mtensity pitch transmssion etc  dentification
of functional murmurs s greatly facilitated Apical location
and transmission nto the axilla 1s considered an important
cntenon for differentiating organic from functional murmurs
However of the 182 mudprecordial murmurs only 37 were
audible at the apex Carefu! auscultation revealed that they
were best heard to the right of the apex and that sounds at
the apex represented diffusion of sounds which were of maxs
mal intensity at another locus Thus if a murmur 15 audible
at the apex or ¢ven to the left of 1t this 1s not a valid enterton
for differentiating orgamic from functional murmurs A con
stderable degree of association existed between occurrence of
the two types of adventitious sounds Neither however was
found to be correlated with degree of anemia present in the
patient or with age color sex state of nutrition or tem
perature

The authors concluded that the most valuable criteria for
differentiating functional from orgamic heart murmurs 1
childhood are acoustic quality and pomt of maximal intensity
Detection of mnocent adventitious cardiac sounds 1n over one
half of these children emphasizes the importance of careful
cardiac auscultation

Aortle Sinus Aneurysms A Morgan Jones and F A
Langley” (Univ of Manchester) report 2 cases of congenital
and Z of acquired aortic sinus aneurysms and compare them
with 25 cases of congemtal and 22 of acquired sinus aneu

() Bat Heart J 11328301 Octcbe 1949
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quality of the sounds suggested crunching and mn 39 per
cent spitting

The sound may be caused by shght movements of the
seventh costal cartifage under the cardsac thrust at it artict
lation with the sternum and ~iphoid process Some degree of
funnel chest occurred 1 25 per cent of persons exhibiting the
sound Possibly the abnormal sternochondral angle i ths
condition may favor production of the sound

Occurrence of Innocent Adventitious Cardiac Sounds
Childhood was studied by Sidney Friedman Willam 4
Robre and T N Harris® (Unnv of Pennsylvania) under cott
dittons which closely simulated those in general office prac
tice Critersa used for differentration of functional from or
gamc adventitious sounds were based on the results of cardiac
auscultation Five hundred children aged 2 12 were grven at
least one special cardrac exammation They were selected at
random from a medical outpatient department with no refer
ence to age, color sex or diagnosis except that those with
history or physical si,ns suggestive of rheumatic fever
chorea congemtal heart disease or hypertension were €X
cluded Therefore all adventttious sounds noted were thought
to be functional or phystologic 1n ongm Each patient w25
examined m the erect and supine positions and agam m ré
cumbency following exercise consisting of 10 rarse ups from
the supine to the siting posiion without assistance The
pomnt of maximal intensity transnussion pitch mtensity and
quality of adventitious sounds were recorded Pulse rate was
counted before exercise and before cardiac rhythm was note

Of the 500 children exammined 234 (468 per cent) had
systolic murmurs over some area of the precordium All the
murmurs were considered nonpathologic Of these 182 were
of the greatest intensity m the nudprecordium re 12 the
third fourth or fifth interspaces to the left of the sternumt
but defimtely to the nght of the apex In 91 children murmurs
were loudest 1 the pulmomic area Thirty mine children had

murs each with its own pomnt of maximal

two separate mur)
P found

sntenstty and charactertstic quality Ten children were
to have murmurs loudest at the apex and 1 loudest at the aortie
area Thus i 234 chuldren a total of 273 murmurs were de
tected Of the 273 murmurs 854 per cent were barely audble

) Pedat 4782789 Decembe 1943
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rysms collected from the literature Acquired aneurysms may
anse from any of the aortic sinuses Because of their large
size they tend to extend upward often becomng extracardiac
and rupturmg outside the heart Cardioaortic fistulas were
present 1 only six cases They encroach on intracardiac struc
tures less often than congemital aneurysms Congemtal cardrac
defects were present 1n only two cases but acquired heart dis
ease was invariably present usually syphilis or bactenal endo
carditis In one of the present cases there was a dissectin,,
aneurysm arising n the right coronary smus at the junction
of the aortic medra with the annulus fibrosus (Figs 83 90)
It 15 probable that the dissection arese as a result of actine
aortitis possibly rheumatic m ongm

Congenital sinus aneurysms are confined to the right coro
nary sinus and the adjacent two thirds of the noncoronary
sinus They are always small but because of their thin walls
commonly rupture to form cardioaortic fistulas wsually com
municating between the nght coronary smus and the nght
ventricle or between the noncoronary sinus and the ri ht
attium They remam entirely intracardiac and do not affect
extracardiac structures nor rupture outside the heart They
frequently cause disturbance of mtracardiac structures espe
cialty the pulmonary valve which 1s often interfered with by
nght coronary smns aneurysm and the tricuspid vahe
which may be encroached on by aneurysm arising from erther
smus  Congenital smus aneurysms are nearly always asso
ciated with other developmental faults usually anomalies of
the aortic cusps or bulbar ventricular septal defects Apart
from bactertal endocarditis acquired heart disease occurred
only one case These aneurysms are believed to anse from de
fective development of the distal bulbar septum The patients
are usually male In eight cases x ray studies disclosed no evs
dence of localtzed aneurysmal sweiling Electrocardiographic
findings were so inconstant that they gave Dittle assistance m
diagnosis The cause of death in 15 of 25 cases from the litera
ture was heart failure which n 12 could be attributed to rup
ture m 2 to congental cardiozornc fistulas and 1n 1 to rhen
matic heart disease associated with an unruptured aneurysm
Bacterral endocarditis led to death m six cases and ntercur
rent disease was the tmmediate cause of death 1n four Al
though 1t 15 difficult to diagnose an unruptured aortic smus
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arctation ot the aorta n whom surgery had not been under
taken 15 pre ented by Bertrand G Wells Maunce B Rappa
port and Howard B Sprague® (Boston) Coarctation was con
sidered to be uncomplicated 1 all but one pattent n whom the
d of aortic regurg was made clm
ally Opmons differ as to which murmurs are charactenstic
m uncomplicated coarctation of the aorta and which are due
to concomitant defects

A svstolic murmur was present over the dorsal spie 1n ali
1> patient and over the precordum in all but 1 A dastohe
mrmur was pre ent m stx patients over the dorsal spine and
m five aver the precordium Both systolic and dastoltc mur
murs were occasionally ot greater mtensity over the dorsal
pe than over the precordium Such a distnibution of mnten
Siv 1 never pre ent m murmuss of 1solated aortic valve de
tormuty or patent ductus arteriosus and in none of the 15 pa
tients were murmurs louder over collateral vessels than over
the dorsal spine It 1s therefore probable that both systolic
and diastohe murmurs are frequently present in uncomph
cated coarctation of the aorta

Phonocardiographic tracings revealed the following facts
gmficant diastolic vibrations were present n tracings from
the dorsal prne 1n every patient although in only six was a
dia tolic murmur heard Diastolic vibrations were charactens
ticallv of decre cendo configuration bemng a continuation
from the svstolte murmur Diastolie vibrations from the pre-
cordium were recorded m 10 patrents although a diastohc
murmur was heard tn onlv 5 ot these However the vibrations
were usually of different conhquration from those recorded
from the dorsal spine and were therefore caused by a different
mechant m m most wstances the conhguration of these v
brations resembled that mn aortic msuffictency

The authors believe that sy tohe and diastolic vibrations
trom the dorsal pimne are tound on phonocardiography even
more haracters tically than thev are heard on auscultation
Reason that dia tole wibration mav not be andible as a du
stolic murmur are mtensity of a loud svstolie murmur may be

uh a to fatigue the human heartng mecham m which
would mash the murmur 1n early diastole frequent absence
ot the econd heart sound on auscultation aver the back may
S Am Heart} 394079 J1y t9a9
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aneurysm 1t 1s one of the silent congenital lesions to be sus
pected when bacterial endocarditis develops i a heart appar
ently pretiously healthy

CONGENITAL HEART DISEASE

The recogmstion of the various types of congenttal anomaly of the heart
ts ro longer a matter of academic anferest but mvolves the pracheal de
asson of operatafity The articles presented here are valuable 1 thus
respect In view of the increastng imterest m the surgical treatment of
the cyanotic types of congenrtal cardtac disease 1t 1s important ta reahze
that arterwovenous commumcations i the lung may produce a chmeal
state charactenized by cyamosts golycythemia and clubbmg of fingers
Duagnosts and treatment of this condition are con sdered m the fast 3b
stract of this chapter —~E:

Circulation Times 1n Congemtal Heart Disease h D A1
fanby® (Guy s Hosp London) reports results of estimating
arm tongue and arm lnng times w 36 patents suspected of
having congenital heart disense Agents used were 20 per cent
sodm dehvdrocholate wnd 50 per cent saccharsn for arm
tongue tume and 5 per cent paraldehyde for arm hng time
There were no fatalities and no evidence of venoeus thrombosts
or other complication except thit about half the subjects com
plamed of pam in the arm after paraldehyde and two hecame
nauscated after dechohn ®

Results showed that measurement of 1rm tongue 1ad arm
lung tunes together 1s 1 rebable simple and safe method to
he used for diagnosts of a right to left shunt It 15 most 1m
portant that botn times be estimted together as the only sat
1sfactory evidence of a shunt s that they agree within o
seconds of each other This alone can mdicate that substances
ntroduced tnto the right side of the heart reach a pomt on the
great and lesser aircmts stmultaneously and there must be 2
communication between the two before the lung capillanes ace
reached Turther the blood must be passing from nght to left
Farlure was encountered 1n only three cases and w these it nas
attributed to use of too hittle saccharin T've patients had soc
mal 1rm tongue times 3n each the arm lung time equaled this
demonstrating the possibility of error if arm tongue time 3
taken alone as 1 gusde to the presence or absence of 4 shunt

Sounds and Murmuss in Coarctation of Aorta Study by
diography on 1S pattents with eo

A and Ph
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shadow made by the ascending aorta and evidence of anterior
displacement of esophagus and trachea m the left anterior
oblique view Since surgery apparently gives permanent relief
from symptoms chmcal diagnosis of a2 double aortic arch 15
important

Analysis of 49 cases proved at autopsy or operation to
have a double aortic arch with or without ebliteration of part
of the left arch revealed a striking correlation between occur
rence of severe symptoms and duration of Iife All but 2 of
the 19 nfants had symptoms referable to the double aortic
arch Fourteen of the 17 fants with symptoms dred as a dr
rect result of the malformation surgery was successful m 3
of 5 mfants The high mortality i mfants was i striking
contrast to that in older patients of 23 patients over age 2
2ll but 6 Ined to be 39 or older and only 3 had symptoms ref
erable to the double aortic arch This analysi1s mdicates that
1f a double aortic arch causes symptoms of constriction the
symptoms will develop during the first two vears of life
Surgery 1s indicated only m patients who have such symp
toms It cannot be stressed too strongly that incidental finding
of a double aortic arch 15 not an indrcation for surgical divt
sion of the arch Operative mortality 1s high two of seven
patients who underwent surgery dred

A double zortic arch n which both components are patent
throughout 15 more likely to produce symptoms than a double
aortic arch in which one p 1s partrally obl
The process of obliteration does not appear to cause symp-
toms If obliteration occurs only the left component has been
msohed 1 all cases reported It 1s unusual for a double 2ortic
arch to be associated with matformation of the heart though
its association with other vascular abnormalities ts less rare

Congenital Aortic Septal Defect A defect m the wall of
the ascending aorta leading to free communication with the
adjacent pulmonary artery 1s a rare congemtal abnormality
The opening 1n the anterior wall of the aorta 15 just above the
semilunar cusps and leads directly mto the pulmonary artery
J H Dadds and Clfford Holye- (London) report an ex
ample of this anomaly of value chiefly because there were no
other congenrtal defects

Boy 14 was ho pitalized for mcreasmg dyspnea on exertron and

2) Bnt Heart ] 11390397 October 1949
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obscure the fact that the murmur extends mto early distole

Synchronous records of radal and femoral pulses can be
recorded satisfactorily and the authors behieve that demon
stration of abnormal asynchronism constitutes a valuable test
ut diagnosis of coarctation of the aorta and should be more
widely used

Double Aortic Arch  Report of Two Cases and Review of
Laterature 1s presented by Herbert T Griswold Jr and Maur
e D Young? (Johins Hophins Ums ) A double aertie arch
results from perswistence of both fourth branchial arterial
arches the arches fuse with the dorsal aortas to form the
descending aorta resulting n a vascular rng Usually a farge
right aortic arch passes to the night of the esophagus and
trachea in 3 postertor direction turns to the left passng be
hind the esophagus and trachea and connects with a small
left aortse arch The small left sortic arch passes laterally to
the left 1n front of the trachea and then turns postertorly to
jomn the right aortic arch which contmues downnard as the
left descending aorta Usually the right common carotid ar
tery and then the night subclavian artery arse mdependently
from the night aortic arch the left common carotid artery
and the left subclavian artery arise from the left aortic arch

The cluucal picture of stridor and dysphagia may be pres
ent during the first few months of life because of constriction
of the esophagus and trachea by the double aottic arch €t
terta for diagnosis of a double aortie arch wclude suscepttbl
1ty to bronchopneumonta stridulous breathing chrome cough
head retraction malowtrition and mcreased respratory dis
tress during feeding Clinieal signs are dulness to the right of
the sternum visible systolic pulsatton m the right supracla
vieular {ossa displacement of trachea to the left tracheal tug
abstruction to free passage of a stomach tube at the level of
the third dorsal vertebra with pulsation transmutted along the
tube and maximal intensity of the acrue second sound m the
regson of the head of the night clavicle

Roentgenographic enteria melude  shadow of the aortic
knob lyng to the right 1nd displacing the esophagus and tra
chea to the left an the anteropasteror posstion  the sorta Iy
g behund the trachea and esophagus and displacmg them
anteriorly 1 the nght anterior oblique postion  a wide

i) Pdat 24751768 D ombe 1349 .
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shadow made by the ascending aorta and evidence of anterior
displacement of esophagus and trachea m the left antersor
oblique view Since surgery apparently gives permanent rehief
from symptoms chmcal diagnosi» of a double aortic arch 15
important
Analysis of 49 cases proved at autopsy or operation to
have a double aortic arch with or without obliteration of part
of the left arch revealed a striking correlation between occur
Tence of severe symptoms and duration of hfe All but 2 of
the 19 infants had symptoms referable to the double aortic
arch Fourteen of the 17 infants with symptoms died as a dt
rect result of the malformation surgery was uccessful m 3
of 5 infants The high mortality n nfants was n striking
contrast to that in older patients of 23 patients over age 2
all but 6 ived to be 39 or older and only 3 had symptoms ref
erable to the double aortic arch This analysis indicates that
1f a double aortic arch causes symptoms of constriction the
symptoms will develop during the first twno jears of life
Surgery 1s mdicated only m patients who have such symp
toms It cannot be stressed too strongly that mcidentat finding
of a double aortic arch 1 not an ndication for surgical diva
ston of the arch Operative mortalty 15 lugh two of seven
patients who underwent surgery died
A double aortic arch 1n which both components are patent
throughout 1s more hikely to produce symptoms than a double
acrtic arch m which one component 1s partially obliterated
The process of obliteration does not appear to cause symp
toms If obliteration occurs only the left component has been
nvolved i all cases reported It 1s unusual for a double aortic
arch to be associated with malformation of the heart though
its association with other vascular abnormalities 1s less rare
Congemtal Aortic Septal Defect A defect in the wall of
the ascendmg aorta leading to free communication with the
2djacent pulmonary artery 1s a rare congemtal abnormahty
he opening m the anterior wall of the aorta 15 just above the
semilunar cusps and leads directly mto the pulmonary artery
J H Dadds and Chfford Holye (Londom) report an ex
ample of this anomaly of value chiefly because there were no
other congenital defects
ov 14 was hospitalized for increasing dyspnea on exertion and
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for palpitation He had had difficulty m breathing since wiancy and
activities had been severely curtaded He was a pale stunted youth
with a kyphotic chest the anterior wall of which bulged farward
prominently on the left side Cardiac pulsation was diffuse and
thrasting with the mpulse maxmal in the seventh space 16 em feft
of the midlime The beat was regular A drastolic thrll was palpable
Just msde the cardac unpuise and also left of the sternum at the
base Systohe and diastolic murmurs were heard all over the pre
cordia the latter louder m the pulmonary area 1nd just internal to
the ampulse The systohc element loudest m the aortic area was
well canducted to the root of the neck Both heart sounds were audt
ble w all areas and the pulmonary second sound was accentuated
Blood gressure was 130,40 and puise colfapsmg Neither cyinosts
nor clubbing were present nor had he any cangesine fadure

Radioscopy shoved a huge aneurysmal shadow comprisng the
pulmonary artery and aorth astride the greatly enlarged et The
aortic component wis normaily located but very pulsatde No sep
arate aprie knuckle cowld be seen In oblique views the ascending
aorta was promunent and a barium swaflow showed a contbined
aortopulmonary impression  Both yentsicles were large the nght
larger than the left There was a pronounced hilas danee

In the nevt fen months the patent had recurrent fanting spells
and wncreastng 10ss of breath and died n congestie heart fatlure
one year affer study At autopsy the heart greatly enfarged was
found to be surmounted by = large ancurysmal $ae compnistng the
man pulmonary artery and the contiguous aorta Both ventricles
were hypectrapined and dilated particulasly the vight one Aurcles
were not enfarged Septa Were normal The anenrysmal sac showed
a wide commumention between the hugely dilated pulmonary artery
and the hnse of the aerta just 1ote the valves The defect messured
6% 5 em The aorta wself was hypoplastic Other organs were
normal aside from congeston

Though survnial 15 vanable w tongenital nortie septal de
fects the physical mstations the defects impose appear ta be
almost untform Symptoms of cardwac wsufficiency from early
mfancy are always recorded Most patients thed n congestive
heart fatlure Chrdine munmurs reported tn 13 cuses yary
greatly Baswcally the signs are smular to those of any other
free leakage from the aorta gbose the cusps s with a patent
ductus The heart 1s alnays enlarged especrally the nght sde
Sute of the defect 15 remarhably constant and the lower border
15 formed by 2 smooth ndge of tissue separatung the aostic
and pulmonary smuses The defect 15 usually smalf and the
fine smooth edges are characteristic and distngwish the con
from the © acqured betwces
d pulmonnry artery Othes congenital car,(&\ma“‘j‘“

genial
aorta an
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defects are usually absent Chmical diagnests of congemntal
patency of the aortic septum 1s difficult In none of the s
carded cases nas diagnosts made m life In this case the au
thots beheved they were deabing with 3 complicated defect
mcluding 3 patent ductus artestosus and probably an atnal
septal defect Diagnosis depends primaridy on sigms of a free
leak from the aorta m the presence of a difated pulmonary
arterial tree and enlargement of both yentncles Such 2 com
Iination 15 rare enough 1f patent ductus either alone or with
an atrial septal defect 15 excepted VW hen patent ductus ts the
sole abnormality enfargement of the heart and of the pulmo
nary artery and sts branches 15 rorely as striking as that found
with large aoric septal defects 1f the aortic septal defect 15
small the difference from a patent ductus 15 less obvious Per
haps n the future retrograde angiocardiography may resolve
the difficulty It 1s said to outhne a patent ductus elearly and
would almost certamly show the site and swze of aun aortec
septal defect

Congemtal Trwuspd Atresia Classfication by Jesse E
Edwards and Howard B Burchell ® 15 based on study of 42
cases reported m the hterature and 3 cases observed person
ally The cireuntatory defect in congenstal tricusptd atresia may
be deseribed numply as o functional two chambered heart
Common 1o all cases are atressa of the tricuspd ortfize pa
tency of the atral septum and a large mutral eninice leading
mto a large ventricular chamber Atresia of the tneuspid ort
fice 15 represented by the absence of a right athioventrcular
orfice Patency of the atrtal septam 15 m most cases repre
sented by = retention of the {etal tipe foramen ovale

Relatton of the great vessels to each other and to the ven
tracular part of the heart varies among cases of tricuspid
atres:ia The varseties of terarterial and artenioventncular
relations eonstitite four groups wheeh form the basis for the

1 of d atresta pre

sented (1) no transposttion of the great vessels and {a) put
matary atresia closed ventnientar septam or (5} subpulmonary
stenosts {2) wransposition of the great vessels and (a) pulmo-
nary or subpulmonary stenosis or (5) no pulmonary or sub-
pulmonary stenosis

In type la the foft ventercle has a large capacity angd ats
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wall 1s thieh The ventricular septum s completely formed
The right ventricle 1s minute hes virtually idden 1 the nght
upper wall of the large left 1entricle and plays no role m ar
culation It 1s merely an isolated endotardial hined chamber
smce both the tnicuspid and the pulmonary valve onfices are
atretic The pulmonary atresia usually occurs at valve level
the pulmonary trunk above valve level being hypoplastic but
patent Death during mfancy 1s the rule in patients with this
type of tricuspsd atresia

Tyvpe 16 15 the most common of tricusprd atresias The great
vessels are correctly mterrelated The pulmonary trunh
somewhat narrower than normal but wsually of adequate
caliber to be able to carry a sufhcrent amount of blood to the
fungs were there no subpulmonary stenosis A large ventnicu
far chamber mto which blood flows through the mutral ort
fice freely communicates with the zorta and compumicates
by means of 3 narrow tract with a smaller narrow ventrseular
chamber The upper extremuty of the small sentncular cham
ber communicates with the pulmonary osifice The tract con
necting the two ventricular chambers 15 narrow and constt
tutes the major barner to blood flow from the larges ventract
far chamber to the Jungs Mean age at death of 22 patents
with this type of tricuspid atresra was 7 months

As w all types of tncuspid atresia type 2a displeys a lasge
rutral orifice shich leads mto a large sventricular chambet
Transposition of the great vessels 15 present There 15 alse 3
dimsnutive ventricular chamber lyng along the right side of
she larger chamber which appears as a diverticufum While
stenosis may exist at vafve jevel and n the pulmonary trunk
1t 15 usually subpulmeme

Tn type 2b the malformation 15 wdentical wath type 26 m all
respects except for the stite of the pufmonary arcufron In
type 2b the pulimonary trunh arises postertor to the aorta as
type Za but there 1s no pulmonary or subpuhmonary sterosts
Judging fsom the reports on tricuspid atresia it 15 apparent
that among patients with transposition of the great vessels
those with subpulmenary er pulmonary stenosis have a much
better chance of survival than those m whom no bassier 10
putmonary blood flow extsts

1t has been suggested that transposstion of the great ves
sels would favor longevity w cases of tricuspid atresa How
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ever presence or absence of transposition per se will not de
termine degree of anatonc obstruction to pulmonary flow
Survnal to adulthood seems determined 1 part by chance but
probably also by a balanced systemic and pulmonary blood
flow In tricuspid atresia of type 2b and perhaps 1n type lo
wherem there 1s no barrier to pulmonary flow 1t 1s doubtful
that benefit would be derived from an anastomotic operation
such as the Blalock Taussig There ts n contrast to the situa
tion 11 the other two types of tricuspid atresta m which there
1s a barner to pulmonary flow and 1 which an anastomotic
operation 1s of benefit

Occurrence of Chronic Cyanosis 1n Cases of Atrial Septal
Defect Atrial septal defect has been classified as a late cya
notie lesion one assocrated with cvanose tardive  ternunal
cyanosis due to a reversal of the direction of the mtracardiac
shunt which occurs with cardiac failure mcreasing pressure
in the r1i ht auricle It has also been stated that in atrial septal
defect there 1s never the ntense cyanosis and con
comitant clubbing which are so characternstic of a venous
artersal shunt  Arthur Selzer and Alvin E Lewist (Stan
ford Univ ) observed a patient 35> with chrome cyanosis
polycythemia and clubbing of digits who at autopsy was
found to have an uncomplicated atrial septal defect They
therefore reviewed autopsy repofts in cases of atrial septal
defect collected from the Iiterature m which chronic cyanosis
was observed

Of 180 cases of proved atrial septal defect with or without
concomutant mntral stenosts 11 were thought to represent
atrial septal defects with chronic ¢yanosis Cyanosis had been
present since birth 1n two patients and 1n most of the others
it appeared m the second decade Cyanosis was described m
most cases as moderate 1n some as severe Clubbing was pres
ent 1 all except one Polycythemmia was reported m seven
Histologic findings 1n these cases did not differ from those m
other noncyanotic cases Large defects imvolving most of
the atnal septum were common among cyanotic patients but
there was no apparent relation between size of the defect and
presence of cyanosis Complicating mitral stenosis apparently
theumatic in origin was recorded 1n three cases

It 1s thus apparent that cyanosis not related to cardiac fail
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ure may occur in cases of atrsal septal defect with or without
complicating mutral stenosss Degree of ¢yanosss and of ac
companymg poly cytherma and clubbing and age of thetr onset
places some of these cases definttely 1 the ¢yanotic group of
congenital heart disease though they constitute only a small
fraction of the total number That atnal septal defect may
take the {orm of morbus caerulens mtroduces a new problem
m differentral diagnosts of congemtal heart disease Wuh
cyanosis moderate 1 degree and appeaning m late childhood
differential diag between the E plex an
atrial septal defects may be mapossible by ordmary means and
may have to rest entirely on results of venous cathetenzation
of the heart

In addstion to the diagnostic difficulty tius problem raises
the question whether cyanosis assocrated with atmal septal
defect 1s due to the congenstal defect tself or to complicat
g and secondary factors With the chuical and pathologic
evidence pomting to a large volume of blood being shunted
from the left to the nght auricle the most likely cause of ¢5a
nosmis appears to be a free mrang of blood 1 large septal de
fects and/or anatomic conditions permutting a stream of
venous blood from the great vemns to enter the left auncle
directly

Arsteriovenous Aneurysm of Lung To stress the smpor
tance of earher recogmtion of a treatable conditon Charles
Baker and J R Trounce® (Guys Hosp London) report
two cases and review present hnowledge of this disease Case
1 foltows

Man 27 was referred for supposed cyanotic congental heart
disease to see 1f he was sustable for a Blalock Taussrg operation

Cyanosis whaeh was gradually and steadily progressive was noticed
at age 4 and a jear later a diagnosis of congemtal heast disea ¢
was made

Examnation rexealed a spare well burlt man wath gross eyanasts
and marked clubbing of fingers and toes He was breathless on shght
exertion but there was no orthopriea Neek vens were not distended
Tiver was just palpable but not tender Lung bases did not sound wet
but there was shght pitting edema of the ankles. Pulse was regular
Heart showed na cluical enfargement and no murmur Pulsation 1o
¢he second Jeft intercostal space was the only finding of note Sereen
g showed & heart shghtly enfarged (13/25 em ) with the put
monary conus promunent and an emlarged right ventncle In the

Y B¢ Kart] 11109118 Ap f g5
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right lower lung field there was a circumsenibed shadow with a well
defined margm calcihed m 1ts lower part This was connected to
the night hilus by a vascular shadow and there was pulsation from
hilus to tumor An electrocardiogram showed marked nght aws
deviation with broad and prominent P waves mn leads I and II and
an iverted T 1n tead ITI

After the shadow 1n the lung had been seen the two important
pomts needed to chinch the diagnost of artertovenous aneurysm
were looked for and found On hstemng at the right base posteriotly
there was a well marked localized systolic murmur_but no diastolic
element Angiomas were found on the mner side of the lips and on
the buttocks and 1t was clear that a seborrheic disfigurement and
the deep cyanosis had mashed smafl angiomas on the face Blood
picture showed severe polycythemia

Diagnosss of artertovenous anenrysm of the lung was made and
operation performed During operatton the right mddle lobe bron
chus was wounded and tt was necessary to remo e both the right
lower and mddle lobes Tlus was difficult because of multiple va
cular adhesions to the chest wall and diaphragm and there was con
siderable blood loss Although cyanosis disappeared the patients
condition remaned poor after surgery . ray revealed complete
coltapse of the right upper lobe and de pite bronchoscopy he died
some 30 hours after operation

Examunation of the surgical specimen revealed that the pulmonary
vemn leaving the lower lobe was grossly dilated and commun:
cated with 1 large thin walled locufated system of spaces Cut sur
face of the lower lobe showed a multilocular hemangioma A branch
of the pulmonary artery communicated directly with this cavernous
space without capillary ntervention Sections showed typical
cavernous hemangioma

Cyanosis from childhood or early adult hife with clubbing
and polycythema are the most impostant features of arterio
vengus aneurysm of the Jung Physical signs m the heart are
uncommon but 2 murmur may be heard mn the chest corre
sponding to the varable finding of an opacity m lung
x rays Assocrated vascular lesions m skin  mucous mem
branes and lips are common Cyanosis 1s slowly progressive
and s followed by dyspnea restricted activity and eventually
incapacity Hazards to life are from anoxemia polycythemma
and hemorrhage from the aneurysm rather than from heart
failure The commonest misdiagnosis m early hfe 1s congent
tal heart disease but the conditron may also be nustaken for
polyevtherma rubra vera if cvanosis first develops 1 adult
hife or pulmonary tuberculosis when hemoptysis eccurs with
the undiagnosed « ray opacity

Arteriovenous aneurysm of the Jung 1s successfully treated
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by removal of the aneurysm by lobectomy or by pnetnrtanec
tomy Surgery 1s a reasonable nsk and mdicated 1n patients
with lesions large enough to cause cyanosis

RHEUMATIC HEART DISEASE a\D
BACTLRIAL ENDOCARDITIS

Induction of Cardiac Lesions, Closely Resembling Those
of Rheumatic Fever, m Rabbits Fellowing Repeated Skin In
fections with Group A Streptococe: Experiments have shown
that focal wnfections of rabbits with Streptacoccus viridans
group A or U resulted 1 development of clearcut cutaneous
and general hyperreactivity to the homologous mfecting
stran which v as enhanced by ifrequent mmute intracutaneous
moculations The.e observations led George E Murphy and
Homer I' Swifts (Rochefellesr Inst ) to become nterested
the ssmilarity of these phenomena to rheumatic fever m hu
man bemngs and to mvestigate whether such anunals had
cardac lestons resembling those of rheumnttc heart disease
Because of the difficulty of repeatedly wfecting rabbits’
throats and sinuses it was dectded to tnoculate the shin every
month or tuice a month with group A streptococcr of different
seralogic types different tvpes having been found to produce
greater hypersensitivity than reprated tnfections wuith one
type of organism

Anmals were grven 2 10 myectsons of streptococct of dif
ferent serologic types during 3 20 months An elevated eryth
rocyte sedimentation rate leuhocytosss anorexia weight loss
poste\'cmoml dyspnea occasional transient pulmonary rales
tachycardia and wrregulanty of cardiac rhythm developed 1t
manv of them

Microscoprc exanunations of the hearts of rabbits which
died of infection or were killed whife 1ll revealed focal altera
tions m connective tissue framework m blood vessel adven
4it1a valies endocardum  epicardsum and myocardum Col
fagenous fibers were swollen eosmophilic and sometimes

sly stawed Among such cells were found nodular collee
tions of laege urregularly shaped cells of unusuit stamng

(55 3 Exper Med 89 687698 T ne 1949
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properties 1 most mstances these granulomas were asso
crated with capillaries Interstitial valvulitis most marked
the middle of the cusp were observed on mutral and aortic
valve leaflets and also on the night auriculoventricular valve
The coronary arterial system was likewise mvolved and
microscopic changes resembling those seen mn patients with
sheumatic fever were observed Nesther bacteria nor any
structures resembling nclusion bodses were seen

Since the cardiac lesions found n these amimals were not
found 1n control animals 1t was concluded they were due to
successive cutaneous jnfections with group A streptococct of
different types The stniking histopathologic resemblance of
these lestons to human rheumatic fever 1s of great mnterest

1 End d Diag: and Present

Day Treatment In the experrence of Leo Loewe? (Long Island
College of Medicmne) positive blood cultures can be obtaned
1n 8595 per cent of patients with subacute bacterial ende
carditis In the absence of positive blood cultures clinical
diagnosis 1s generally accepted 1n pattents with rheumatic or
congemtal heart disease an 1nsidious 1llness with weakness
and low grade fever and or visceral
and splenomegaly \Vhen diagnosis rests between subacute
bacterial endocarditis and rheumatic fever trial admimistra
tion of peniaallin should be made

JIn approxamately 90 per cent of cases the infecting agent
1s streptococcus of the vinidans or nonhemolytic type Cultures
on suitable medmms must be seeded at the bedside and i
cubated promptly Pour plates should be made as they often
i nterp of qi ble broth cultures Inocu
lum of blood must be adequate If the patient 1s under pem
cilhn treatment cultures should contain pemcillinase to coun
teract pemcillin All blood cultures should be mcubated for
three weeks before they are declared negative

In vitro sensitivity of the orgamsm must be determmed m
every case Organisms mhibited by less than 01.05 umts of
penscillin/ml of test broth are constdered sensitive to dasly
dosages of 2000000 umts of pemcilin Patients with organ
1sms requirtng 10 30 units/ml or even more of test broth
may be given prodigious daily dosages (10-40 mmillion umts)
of pent 1llin with or without enhancing agents such as sodium

) Am P oot 1349361 Ap 1 1950




502 HEART AND BLOOD VESSELS

para ammoluppurate or preferably, caramsde Cannanude
3-4Gm every four hours 1s given orally day and might except
n patients with mmparment of renal fuanction No serious
side effects have been encountered

Intensive pemicthn therapy s continued for four to five
weeks If relapse tahes place and this 15 uspalhy evsdent
within tno weehs larger doses must be given and continued
for a longer time at least eight weeks Continued positiie
blood cultures for more than a few days after starting treat
ment are considered unequivocal evidence of nadequate
dosage In Laewes sertes of 124 unselected consecutne pa
trents with subacute bacteral endocarditis due to hnown or
sanisms recovery took place m 104 Total penictllin dovage
ranged from 1 400000 to 927 000 000 Oxford units If desprte
Acceptable pentcillin blood levels the chnical picture suggests
that mfection 15 not being satisfactorily controlled strepto
mycn aureomyem or chloramphenicol may be grven w adds
tion If blood cultures are negatne trertment must be deter
muned cliucally

To prevent subacute bactersal endocarditss focs of infec
tion should be eradicated and antibiotics used when resprra
tory dental or other ifections occur m patients with valvalar
heart disease In addition because there 15 a tendency to re
currenice patients who have recovered from subacute bacterial
endocarditis my be vacemated Loewe vaccmated 50 recos
ered patients with a polyvalent vaceme composed of five
strams ssolated from the blood stream of patients durmg the
active phases of the disease Results to date have been en
couragmg

HYPERTENSION

L a patient with hyp the physicsan hould seck
first for those causes wiuch are curable such as i:’umor of the admr:;;
medullz o coarctation of the aorta Most patients wuth hypertension £
to the essential” group the ctiology of which remats uncertam. ¥,,
psone Iy wlected cases sympatheciomy has a beneficial effect bt 1s r:rcyf
curative The same may be said for peychotherapy Drastic restriction xf
sodwn 1n the diet 1s benefictal th many younger patients but 15 usu3 ,‘,
freffective m the older group Recent experimental studies sndicate tha
spere may be other dietary factors such as the ntake of protcin or o
total calortes Reports on the veratrum alkalads ase encouraging y’;”e
tyeolarly those regarding 'fmto\rramne- Further imvestigation of 1
comnoun s 15 merited —Ex
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Certain Pressor Depressor Tests m Essential Hyperten-
sion Companson and Comment A number of procedures
have been used to test maximal and mnimal yanations in pa
tients with high blood pressure The cold test breathholding
test posture test and response to mental stress are pressor
tests Sodium amytal® or pentothal® sedative tests spinal
block 1ntravenous adminmstration of tetraethylammomum and
hyperventilation with carotid sinus pressure are some of the
depressor tests

To determune how well these procedures reveal the range
of variation and the maximal and mimmal levels which occur
spontaneously Teodoro Fostelll (School of Medicine Bo
logna Italy) and Robert Sterling Palmer® (Massachusetts
Genl Hosp ) compared certain of these tests with observed
spontanegus varations mn 123 unselected patients with hyper
tension A combined posture and cold test the breathholding
hyperventilation carotid sinus pressure test sodim amytal®
sedative and mental stress tests were studied

Results of these procedures were stmply to emphasize
what 1s already known namely that blood pressure i essen
tial hypertenston 1s variable In the authors opmon vara
bility of blood pressure as revealed by these tests does not
classtfy hypertension nto d:fferent grades and the varabili
ties are doubtful guides to prognosis and selection of patients
for medical or surgical treatment Of these so called tests the
simplest and least time consuming 15 the breathholding hyper
ventilatton carotid smus pressure test The mental stress test
1s useful in demonstrating the pressor factor to the patient
aund thereby encouraging acceptance of psychotherapy

In contrast to these maneuvers which demonstrate vascu
lar hyperreactivity m essentral hypertension there remain two
tests worthy of the name because they are seemmgly speaific
The first 1s the histamme test for pheochromocytoma of the
adrenal gland It 15 dangerous but may be mdicated when
blood pressure 1s normal—though not f the history ncludes
charactersstic attacks of the pheochromocytoma syndrome
and not 1f a typical attack occurs under observation The sec
ond test safer because 1t 15 a depressor test 1s use of ben
zodioxane Tt seemmgly 1s specific for pheochromocytoma
when blood pressure 1s elevated between attacks The physt
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aian should be alert to this possibility and the test should be
used eves thovgh many negatie results mav be anticipated

Follow up Study of 243 Cases of Eclampsia for Average of
32 Years 15 presented by Charles I Bryans Jr, and Richard
Torpm® (Univ of Georgia) Subsequent preguancies {569)
occurred m 168 women Of these 229 per cent resulied
exther stillbirth or sbortion almost twrce that expected m
general) At least 203 pregnancies (36 1 per cent) were com
pheated by tovemir and 56 4 per cent of the 188 women had
at least one toxenuc pregnancy (four 1o sia times the general
rate of occurrence) Lclampsii recurred 27 times One woman
had two ~ubsequent attachs Incidence of repeated eclampsia
was « 8 per cent (7 32 times greater than the usual rate re
ported by varwous authoriies) Prevsous to the ongmal at
tack of eclampsia there had been 257 pregnancies m 82
women Of these 77 per cent were tovemic—approumately
the usual mcrdence of toxermua

During the follow up pertod 27 women dted 4 of eclamp
sia 5 of some mamfestation of cardiovaseular disease 4 of
chronic glomerulonephritis and the others of unrelated causes
Blood pressure of 47 women (21 4 per cent) was 140 or more
systohic or 90 or more diastolic Incidence of hypertenston 17
white women was 177 per cent and in Negroes 26 per cent
Mean age of the white women was 437 years and of the Ne
groes 352 years For women of this age group merdence of
hypertension w1s not significantly high However among the
younger women hypertension was found more often than
nould be generally expected EClevated blood pressure was
present m 89 per cent of women aged 20 2¢ Inadence of
abortion or sullbirth and of toxenua was lower m the subse
quent pregnancies of the hypertensise women than i those
waith normal blood pressure This was also true m the preg
nanctes precediny the origmal attack of eclampsta

The avthors conclude that eclampsia 1s a specsfic disease
of pregnant women and not a mamifestation of chrone ne
phrstis or of hypertensne cardinascular disease, althou, b
erther of these conditrons mav precede the attach of eclampst
and possibly mahe the pattent more susceptible to foxemr?
Nesther does eclimpsta or nonconsulsive foxems cause
chrome nephritis or lypertensine cardiovascular disease Pa
B am 3 Ot t & Cynec 38 1054 1065 Decembe 1949
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tients who hatve once had eclampsia or pre eclampsia are more
likely to haie subsequent toxeria and a high waidence of
stiflbirths and abortions because the same ettologic factors
environment diet ete are likely to remamn more or less con
stant and to provoke the same results i subsequent preg
nancies

Prognosis 1n Arterial Hypertension Comparison between
251 Patients after Sympathectomy and Selected Senes of 435
Nonoperated Patients was made by Sven Hammarstrom
{Stockholm) and Poul Bechgaard® (Aarhus Denmark) The
patients who were operated on were followed two to eight
years and included all hy pertensives operated on at the Neuro
surgical Clinic of Serafimer Hospital Stochholm from Feb
ruary 1940 to August 1946 except three who have not been
traced Five patients died as a result of the operation Since
1943 there has been no operative mortality mn a consecutive
stries of 250 hypertensives Bilateral lumbodorsal ganglionec
tomy and splanchnicectomy from the mnth thoracic to the
first lumbar level according to Smithwick s method was done
on 148 patients of these 24 later died Another 64 were op
erated on bilaterally according to Peet s method of these 13
later died In 31 patients operation was done on oue side only
18 of these later died

Patients not treated 1y were selected d to
the same rules as the surgical subjects and followed for 2 10
years

Patients were divided nto four groups men and women
were treated separately Group I was not included 1 this
study as 1t d patients with hy perten
swive disease and no marked subjective symptoms Patents
with such bemgn hy pertension were not selected for sympa
thectomy Group II included those with pronounced subjec
tne symptoms but no signs of myocardial damage Retinal
changes 1n this group were classified as group 1 or 2 accord
mg to heith and Wagener Group III included patients with
the same eyeground changes or n addition retinal hemor
rhages with or without signs of thrombosis of retinal vessels
These patients further showed one or more of the {ollowing
signs of cardiovascular damage negative Ty 1n the electra
cardiogram heart volume above the predicted normal resid

) Am J Med £3356 1 ry 1950
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c1an should be alert to this possibility and the test should be
used even though many negative results may be anticipated

Follow up Study of 243 Cases of Eclampsia for Average of
12 Years 1s presented by Charles I Bryans Jr and Richard
Torpin® (Untv of Georgra) Subsequent pregnancies (567)
occurred m 188 women Of these 229 per cent resulted m
either stillbirth or abortion (almost t ice that expected m
general) At least 203 pregnancies (361 per cent) were com
plicated by toxemra and 564 per cent of the 188 women had
at least ane toxemic pregnancy (four to s1x times the general
rate of occurrence) Lclampsta recurred 27 trimes Ore voman
had two subsequent attacks Incidence of repeated eclampst
was 48 per cent (7 32 tsmes reater than the usual rate re
ported by vanous authomties) Previous to the origmal at
tack ot eclampsia there had been 287 pregnancies 1 82
women Of these 77 per cent were toxemic—approximately
the usual mctdence of toxemsa

Duriny the fnllow up pertod 27 women died 4 of eclamp
sta 5 of some mamfestation of cardiovascular disease + of
chronic glomerulonepliritis and the others of unrelated causes
Blood pressure of 47 women (21 4 per cent) was 140 or more
systolic or 90 or more diastolic Incidence of hypertension in
white women was 177 per cent and 1 Negroes 26 per cent
Mean age of the white women was 437 years and of the Me
groes 352 years Tor v omen of this age group madence 0
hy pertension was not signtheantly mgh However among the
younger women hypertension was found more often than
would be generally expected Elerated blood pressure was
present tn 89 per cent of women aged 20 29 Inudence of
abortion or stlibirth and o toxerma was foner m the subse
quent pregnancies of the by pertensive women than 3 those
with normal blood pressure This was also true m the preg
nancies preceding the origmal attach of eclampsia

‘The authors conclude that eclampsia 1s 2 speaific dssease
of pregnant Women and not 2 mantfestation of chronic ne
phntis or of hypertensne cardiovascular disease Although
erther of these conditions may precede the attack of eclampsia
and posuibly nrthe the patient more susceptible to toxemid
Nether does edampsta or noncomiplsive toxemia e
chronte nephritts or hypertensne cardrorascular disease Fa

T m J 0%t & Grnee, 58 1054 1065 December 3943
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numbness of tongue lips and extremities carpopedal spasm and
nausea Massage over the adrenal areas failed to produce any at
tacks Hyperventilation easily produced headaches carpopedal spasm
and a mise n blood pressure from 184/122 to 244/150 Intravenous
urograms failed fo reveal anv deformity or tumor Penirenal aero
grams also failed to outhne an adrenal mass Exploration through
bilateral lumbar inctsions revealed a mormal nght adrenal gland
and a well encapsulated tumor the size of a large egg 1o the left
adrenal area This was completely excised Recovery was complete
and 18 months later the patient was entrrely normal

Clinical attacks are the most impressive feature of the
syndrome produced by pheochremocytoma Attacks last a few
minutes to a few hours occasionally two or three days At on
set of an attack palpitation 15 common with headaches and
pain m the precordmm or epigastrium and nausea and vomit
g Angmoid pams epigastric pam roarmg m the head
occipital headache heat mn the face and sneezing are other
symptoms Blood pressure may be normal but 1s usually ele
vated between attacks Hyperglycemia and glycosuria occur
m about one fourth of patients Thyroid enlargement and ele
vation of basal metabolic rate are not uncommon An un
usually high mcidence of generalized neurofibromatosts has
been reported 1n pheochromocytoma

Pheochromocytomas origimate from the chromaffin tissue
system Chromaffin tissue 15 widely scattered Tumorts have
been reported to anse from the mtrathoracic sympathetic
chain from below the bifurcation of the aorta from the coc
cygeal body from the carotid body and m the wall of the
mntestine but none of these has produced the cardiovascular
picture Only those n adrenal glands or 1n the retroperitoneal
tissue between the kidneys have shown associated hyperten
sion Tumors of all stzes have been reported varymg from
a few centimeters to melon sized masses They are sometimes
malignant

Paroxysmal hypertension has been reported with adrenal

1 with 1 and with adrenal
cortical tumors In patients with pheochromocytomas attacks
can sometimes be induced by hyperventilation by massage
over the adrenal area or by changes in posture Histamme
acid phosphate 01 cc of 1 1000 given rapidly mtravenously
produces httle effect 1n normal persons but in those with a
pheochromocytoma may cause a severe paroxysm of hyper
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ual damage after cerebral mnsult and constant albumuwuna
Group IV included all npertensives with defintte vetinal
exydates and/or papillary protruston smce hie expectancy
was found to be about the same whether papillary protrusion
was of Wwas ot present

Prognosts vas found to be consistently better in the p
tients operated on than mn the controls In patients suth rett
nal exudates {group IV) this difference was statisticaify sig
nificant 1 both sexes In groups I¥ and 131 mortaliyy rate was
more than taice as hugh m men as i women In men with
signs of cardiovascular damage (group TII}) prognosts was
sigmificautly better 1n those operated on than m the controls
‘The lower mortabity rate m group {1 women who were op
erated on eompared nith controls m this group was less sig
mficant but was st 6D per cent In group I1 patents hfe
expectanty 15 favorable and o Jonger follow ap 1s needed to
decide of gacal t ficantly ymproved prog
0SS

Sustaned Hygpertension Due to Pheoghromocytoma Fe
poart of Case Cured by Removal of Tumor 13 presented by
Hugh P Smub Jr R Bruce Logue zad Domald L Beard?
{Emory Uniy )

Man 23 was b tized ) of hesdaches and weak
ness of the legs of approxunately 18 wonths duraton Symptoms
had Degun shortly after he had been rejected by the Asmy begause
of fypertension  Headaches usuatly oceurred when he waherted a
were less severe dunng the day They recurred for fwo or thret
days and then did not sppear for several more duys Hot weather
and physies} evertion seemed to inttigte them The patent also
noted one to three day episodes of weahness m the legs

On adnussion blood pressure wes 2407123 Exammation ye
yealed no abnormahty except extreme constriction of the retmad
arterioles without hemorrhages or exudates 2 shghtly enlar,ed heart
with 2 grade 1 systofic murmuc M the apex and frequent extrasys
toles VWhite cell count wes 17800 In 14 unne specmens spreic
gravity vaned from 1002 to 1612 Urmary owput averaged 3
4000 co dady A trace of xugac was noted mn the unne en one O
camon An electrocatdiogram showed feft ventricular hypertropht

Amytal® sedation lowered blood pressure from 190/112 to
15404 Cold pressar test showed practically no wwe Tetraethy!
aromonsum chloride caused no srgoificant change m blood pressure.

d
” 7 m 56 WIS fiven sty hiood pres
::z:‘c ?eg ??nmegmtdv From 2037130 te 136/70 then rosp precspitously
to 2607146 the reaction was severe—flushing hypers entilation
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impressions of the patient s sensorium and ophthalmoscopic
obsenations of eyegrounds su,gest that these areas receive
adequate crculation durmg hypotension

Wilkins observed the effect of V viride 1 two small
groups of patients Vertavis® was adnumistered to 34 patients
for 1 13 months Eleven per cent had a lowermg of 50 mm
or more and 70 per cent a lowering of 20 mm or more m
average systolic pressure 14 per cent had a decrease of 30
mm or more and 41 per cent a decrease of 20 mm or more 1n
average diastolic pressure Simlarly n 20 patients to whom
an expermmental drug verilowd was gnen for 6 20 weeks aver
age systolic pressure was reduced 50 mm or more m 30 per
cent and 20 mm or more 1 70 per cent and diastolic pressure
30 mm or more 1 0 per cent and 20 mm or more m 70
per cent In both zroups arterial pressure was rarely restored
to normal \ssocrated svmptoms and signs of hvpertenston
n general were favorably affected or at least remained un
changed On continued admimstration there was no evidence
of development of tolerance or 1diosyncrasy to the drug

Patient and physic1an must co operate to establish a symp
tom free therapeutic dosage schedule “Moreover dosage re

may vary ¢ derably from patient to patient so

that only by cautious trial of increasing doses can the proper
schedule be established The most satisfactory mode of ad
minsstration 1s by mouth after meals and at bedtime

Although V viride 1n present available forms 1s far from
an tdeal or curative medicinal agent 1n essential hypertenston
further mvestigatton of purified products without objection
able side effects 15 Justified

Clinical Studies on Veratrum Alkaloids Action of Pro
toveratrine and Veratnidine in Hypertension Chnical use of
veratrum alkaloids has fallen into disrepute mamly for two
reasons Alkalowd content of the plant extracts vary greatly
and relable standardtzation methods are not available Vera
trum causes seiefe toxic reactions such as nausea vomuting
and unpredictible sometimes profound fall in blood pressure
Despite these drawbacks certam obstetric clinies have con
tinued to use Veratrum viride i eclampsia Recently there has
heen 1 revir Al of use of the drug in treatment of hypertension

Edward Meilman 1nd Otto Krayert (Harvard Univ} i
TT@ coalt 104213 Fhra oy 190
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tenston after the imtial fall m blood pressure Tetracthy!
ammontum chloride and the adrenolytic benzodioxane drugs
have also been recc ded as test sub Both should
lower high blood pressure caused by circulating epinephrine

Operation 1s not without danger There 1s an increased
susceptibility to paroxysmal tachycardias and to auricular or
ventricular fibnllation in the presence of excess epnephrine
Patients often show a great rise in blood pressure when the
tumor 15 being mampulated and a great fall after vemns from
the tumor are higated For this reason adequate amounts of
epmephrine and adrenal cortex extract should be avarlable
Possibly benzodioxane drugs could be used to prevent exces
sive rises m blood pressure due to mantpulation of the tumor
at operation

Veratrum Viride and Essential Hypertension are discussed
by Robert W Wilkins® (Boston Umv ) Although Veratrum
viride has been used termuttently for more than a century
in treatment of fever tachycardia and disturbances of the cir
culatory system n modern times 1ts use has been generally
discredited Recently however 1t has been tried chmically m
essential hypertension with results favorable enough to stimu
late physiologtc studies of 1ts hemodynamic effects 1n man

Hypotensive effects of V viride whether crude root purt
fied extract or pure alkaloid are apparently sinular 1 normal
amimals normal persons and hypertensive patients Generally
vasodilator these effects may be mediated through the cen
tral nervous system Salnation nausea and vormting are the
most frequent of the unpleasant side effects crculatory col
lapse 1s the most alarming though usually innocuous evi
dence of overdosage of the drug As antidotes for these re
actions atropine (0510 mg) or ephedrme (3045 mg ) or
both have been given intramuscularly During the hy poten
enve response to V vinde cardiac output does not decrease
but on the contrary may increase In no sense sympatho
lytic the drug Jeaves vasomotor reflexes and postural adapta
fions ntact Although renal blood flow mitrally may decrease
\with the first appreciable fall 1n arterial pressure after 1dmin
sstration of the drug 1t returns to control values when the

ressure becomes stabilized at lower levels Although blood

flow through the brain has not yet been measured chinreal

T New E g nd J Med
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In 168 trials with protoveratrine first degree heart block oc
curred 4 times nodal rhythm 12 times ventricular extrasys
toles 2 times Ing y 2 times and Wenckebach
twice Arrhythmias appeared about 10-15 minutes after n
jection and usually lasted a few minutes If the dose which
produced arrhythmra was given stmultaneously with atroptne
no arrhythmia appeared yet blood pressure did fall Pa
tients who were fully dig d showed electr d: ph
changes such as mereased P R nterval or bigemmy at lower
doses of protoveratrine

With veratridine only shight or no fall in blood pressure
or heart rate occurred at doses that produced nausea vomit
mg and sweating extept 1 one patient

It 15 concluded that protosveratrine in a dosage range caus
g satisfactory chmical errculatory effects has msigmificant
side effects or none at all Veratridine n the authors opnion
scarcely wirrants further clinical trial Upper range of dos
age of pratoveratrine for therapeutic application 15 not defi
mtely b and 1t 1» an e dingly toxic dru

Influence of Sodium Chlonde on Actions of Desoxycortt
costerone Acetate Attention has repeatedly been called to the
fact that many toxic actions of desoxycorticostefone acetate
(DCA) depend on sodium chloride content of the diet Exces
sive dietary supplements of sodium chlonide increase seventy
of the nephrosclerosis periarteritis nodosa and hypertension
produced by DCA treatment whereas diets comparativelv
poor 1n sodwm chlonde tend to dimimsh these toxic reac
tions Hans Selye Helen Stone Paola S Timiras and Carlos
Schaffenburg® {Umv of Montreal) report an additional series
of observations on rats receiving DCA while on a diet com
pletely devoid of sodiim chloride Experiments were per
formed to determine whether dietary protection agamnst DCA
1s absolute or relative and whether it extends to all actions
of the corticord or 15 hmted to some of them

Unilaterally nephrectomized rats were divided it two
groups One was untreated In each animal of the other group
two 40 mg pellets of DCA were implanted All animals were
given a synthetic sodwm chloride free diet for four weeks
At this time each group was divided 1n half and half the an:
mals 1n each of the onginal two proup were given 1 per cent
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Jjected protoseratrine intravenously 168 times in 26 hyper
tensive patients The highest smgle intravenous dose was 020
mg Veratridine was admmistered to 14 patients 17 times
mtravenously and 7 times mtramuscularly

Fall m blood pressure produced by protoveratrine was
essentially the same each time and was usually maximal in the
first 10 15 minutes Results were similar 1n patients with renal
hypertension and those with essential hypertension Amount
of protoveratrine which caused a given fall in blood pressure
varied from patient to patient In general do es of 1 pg /Ag
or less had little or no effect Above this level and up to 3
pg /hg there was increased response with increasme do es
Larger doses were not tested Duration of action was 1ariable
but w1s usually one to three hours depending on dose as nell
as on the patient Fall m blood pressure was accompamed by
a decrease mn heart rate which could be abolished by atropme
Response to the cold pressor test was not abolished dunng
the hypotensive perrod following admmntstrition of protovera
trine In more than half of 40 expertments a moderate postural
hypotension occurred affecting systolic level more than dias
tolic pressure

In every instance intravenous admimstrition of a lar.e¢
enough dose of protoveratrine produced a subjectrve senst
tron of unusual warmth s the face mouth throat hands
eprgastrium permeum and feet which was not unpleasant and
lasted 10 25 mmutes 1With the highest doses given there was
frequently shight dizziness aggravated by quich motions of
head or eyes In five patients large doses caused a pressing
<hoking sensation m the eprgastrmm and substernalhy with 3
tendency to deep sighmng respirations Nesther of the two
pauents with angma pectorts 1 the sertes expersenced thts
substernal oppressive feeling after the drug however Frie
patients were given protoy eratrine while suffering from head
ache One did not respond 1n two there was msld rehief nith
fall 1n blood pressure and mn two a severe headache was com
pletely alleviated durmg the hypotensive period

Four of eight patients who had the pattern of left axis
deviatian with flat or mverted Ty had reversion of Ty to up
right durmg the pertod of lowered pressure and a retumn u{f
she upright T wave to 1 flat or imerted wave as the cﬂ'tc!]u
the drug ware off and blood pressure rose to previous ]ev:s



HYPERTENSION 511

In 168 trials with protoveratrine first degree heart block oc
curred 4 times nodal rhythm 12 times ventricular extrasys
toles 2 times bigeminy 2 times and Wenchebach phenomenon
twice Arrhythmuas appeared about 10 15 munutes after
jection and usually lasted a few minutes If the dose which
produced arrhythmia was given simultaneously with atropine
no arrhythma appeared yet blood pressure did fall Pa
tients who were fully dig d showed electrocard 2
changes such as increased P R interval or bigeminy at lower
doses of protoveratrine

With veratridme only shight or no fall 1 bloed pressure
or heart rate occurred at doses that produced nausea vomit
mg and sweating except in one patient

It 1s concluded that protoveratrine in a dosage range caus
ing satisfactory climeal crreulatory effects has msignificant
side effects or none at all Veratridine 1n the authors opiion
scarcely warrants further climical trial Upper range of dos
age of protoveratrine for therapeutic application 1s not defi
nitely established and 1t 1s an exceedingly toxic drug

Influence of Sodwum Chloride on Actions of Desoxycortt
costerone Acetate Attention has repeatedly been called to the
fact that many toxic actions of desoxycorticosterone acetate
(DCA) depend on sodium chleride content of the diet Exces
sive dietary supplements of sodm chloride increase severity
of the nephrosclerosis perrarteritis nodosa and hypertension
produced by DCA treatment whereas diets comparatively
poor 1n sodium chloride tend to diminish these toxic reac
tions Hans Selye Helen Stone Paola S Trmuras and Carlos
Schaffenburg® (Umv of Montreal) report an additional series
of observations on rats receiving DCA while on a diet com
pletely devoid of sodwm chloride Experiments were per
formed to determine whether dietary protection agamst DCA
13 absolute or relative and whether 1t extends to all actions
of the corticord or 1s himted to some of them

Unilaterally nephrectomized rats were divided mto two
groups One was untreated In each amimal of the other group
two 40 mg pellets of DCA were implanted All animals were
given 2 synthetic sodium chloride free diet for four weeks
At this time each group was divided tn half and half the am
mals 1n each of the origmal two groups were given 1 per cent
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jected protoveratrine mtravenously 168 times w 26 hyper
tensive patients The tughest smgle mtravenous dose was 0240
mg Veratndine was admumstered to 14 patiemts 17 tmes
mntravenously and 7 times mtramuscularly

Fall m blood pressure produced by protoveratsine 4as
essentially the same each time and was usually maximal i the
first 10 15 minutes Results were sumslar 1n patients with yenal
by pertension and those with essential hypertension Amount
of protoveratrme which caused a gnen fall i blood pressure
varied from patient to patient In eneral doses of 1 ag/hg
ar less had bittle or no effect Above thus level and wp 0 3
» kg there was mereased response with ncreasmg doses
Larger doses were not tested Duratron of action was vapable
but was usually one to three hours depending on dose as well
as on the patient Fall i blood pressure was accompaned by
a decrease w heart rate which could be abolished bs atropine
Response to the cold pressor test nas not abohshed dunng
the hypotenstve pertod following admuustration of protoiera
trine In more than haff of 40 expermments a moderate postural
hypotenston oceurred affecting systolie level more than dns
ol pressure

In every mnstance wintravenous admumstration of a large
enough dose of protoveratrine produced a subjectsie sensa
tion of anusual warmth m the face moath throat hands
epsgastriam persneurn and feet wiich was not unpleasant and
tasted 10 25 minntes With the ghest doses gnen there was
frequently shight dizziness aggravated by quick motions of
head or eyes In five patients large doses caused a pressng
cholung sensation 1 the epigastrium and substernally with 2
tendency to deep sighmg respirations Nesther of the two
patients with angina pectons 1n the senes experienced thus
substernal oppressive feehng after the dmy however Fue
patients were green protoveratrme while suffering from fead
ache One did not respond 1 two there was mild rehef with
£all in blood pressure and in two a severe headache was com
pletely alleviated during the hypotensne period

Four of eight patients who nd the pattern of left 2y
deviation wath flat or merted T, had reversion of T, to vp
curht during the period of lowered pressure and a return of
the uprght T wave 10 a flat or imverted wave as the effect 10‘
the drug wore off and blood pressure rose to previous lesels
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In 168 trials with protoveratrine first degree heart block oc
curred 4 times nodal rhythm 12 times ventricular extrasys
toles 2 times bigemuny 2 times and Wenchebach phenomenon
twice Arrhythmias appeared 2bout 10 15 minutes after m
Jjection and usually Jasted a few munutes If the dose which
produced arrhythmia was given simultaneously with atropine
no arrhythmia appeared yet blood pressure did fall Pa
tients who were fully digitalized showed electrocardiographic
changes such as mereased P R interval or bigenuny at lower
doses of protoveratrine

With veratridme only shght or no fall in blood pressure
or heart rate occurred at doses that produced nausea vommt
mg and sweating except 11l one patient

1t 15 concluded that protoveratrine 1 a dosage range caus
ing satisfactory climcal circulatory effects has msignificant
side effects or none at all \eratridne mn the authors optuon
scarcely warrants further chmueal trial Upper range of dos
age of protoveratrmne for therapeutic application 1s not defi
nitely established and 1t t> an exceedingly toxic drug

Influence of Sodium Chlortde on Actions of Desoxycortt
costerone Acetate Attention has repeatedly been called to the
fact that many toxic actions of desoxycorticosterone acetate
{DCA) depend on sodium chloride content of the dret Exces
stve dietary supplements of sodum chloride increase sevenity
of the nephrosclerosis perarteritis nodosa and hypertension
produced by DCA treatment whereas diets comparatively
poor 1t sodium chloride tend to dumnish these toxic reac
tions Hans Selye Helen Stone Paola § Tumiras and Carlos
Schaffenburg® (Unnv of Montreal) report an additional sertes
of observations on rats receiving DCA while on a diet com
pletely devoid of sodum chloride Expertments were per
formed to determine whether dietary protection agamst DCA
ts absolute or relative and whether 1t extends to all actions
of the corticoid o 15 hmited to some of them

Umilaterally nephrectomized rats were divided mto two
groups One was untreated In each ammal of the other group
two 40 mg pellets of DCA were implanted All amimals were
gtven a synthetic sodum chloride free diet for four weeks
At thus time each group was divided in half and half the am
mals 11 each of the original two groups were given 1 per cent
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saline to drink other ammals remamed on the sodium chle
ride free dret The expermment was continued for another five
weeks at the end of which time monbund conditien of DCA
treated animals recerving salime made st necessary o termt
nate the study

Results showed that rats mamtained on the sodwm-chio
nide free synthetic diet tolerated otherwiwse fatal doses of
DCA Sodium chionde defictency also prevented renmal and
cardrac enlargement nephrosclerosss myocarditts hyperten
ston and perarteritis nodosa normally cansed by excessne
ampunts of DCA howeser it did not prevent atrophy of the
adrenal cortex and pituttary which results from overdosage
wath this corticord

T'rom these abservations the authors conclade that sodusm
15 essential for the renal and through the mtermediation o
the kadney for the cardianascular actions of DCA

Pr of Hyp 1 Rat by Sut Hy
pertonic Sodwum Chlonide Solutsens for Drinfaag Water is r¢
ported by Leo A Sapirstesn Wilbur L Brandt and Douglas
R Drury® {Umv of Southern Califorma) In three expert
ments systohic blood pressures were determmed 10 27 control
rats and 10 31 tats whose sole source of flmd was 15 25 or
2 per cent sodium chlonide solutions for ss< weeks In ammals
watered with hypertome saline solutions artersal hy pertension
developed after 2 latent persod of one to fonr seeks Autopsy
revealed this to be associated with hypertrophy of the heart
and kidneys relatne to bodv weight The authors eontiuded
that substitution of hypertome sodwm chlonde solutions for
drmhang water affords a sumple nexpensiie and dependable
method of producing artersal hypertension 1n the rat

Importance of Dietary Protesn Calones and Salt 1 EX
penimental Renal Hypertension Phuhp Handler and Tredench
Bernheim? (Duke Univ ) report on data ebtuned m control
experiments prelmnary to studies of the significante of Iner
function 11 renal bypertension Punfied sinthetic diets were
used m study of effects of varsons nutritsonal factors on blood
pressure of adult male rats rendered hypestensine by sub
total nephrectomy Dietary levels of protern calories and salt

—_ B Nal & Md 738 25 J3 ay 1950
@ L5 ST sen et Taosiry ss0




CORONARY ARTERY DISEASE 513

independently exerted a profound 1nfluence on systohc blood
pressure

Effect of protein was deternined at three dietary levels all
of which supported rat growth In rats ngesting diets of nor
mal salt content systolic pressures were stabilized at the fol
lowing levels high protem 168 mm medwm protemn 145
mm  low proten 122 mm Addition of urea to a low protein
ration exerted a shght pressor effect but not sufficzent to ac
count for the observed effects of dietary protem Addition of
tyrosine and phenylalanine in amounts present m a 50 per cent
casen diet had no effect on blood pressure

Restriction of daily food consumption to an amount just
adequate for weight maintenance or very slow growth re
sulted tn a fall to virtually normal pressures on all diets but
that contaming an unusually excessrve amount of salt Dras
tic reduction of sodium content of the diet only shightly re
duced systolic pressures of rats on high protem rations Add:
tion of 3 per cent sodium chloride (10 trmes the normal level)
to a low protemn ration resulted in pronounced hypertension

It cannot be stated whether hypertension created m this
fashion 1s analogous to any type of hypertensive disease
known to occur 1 man In anv case 1f results of this study
are applied to management of hypertensive disease m man
only quahtative concepts may be justifiably utilized

CORONARY ARTERY DISEASE

Recent studies suggest that the ballistocard ographic technic may be
come a valuable adjunct 1n the dagnosts of angina pectoris Further
investigations will be awaited with interest

he symptomat c benefit dern ed from coronary dilators 15 well known
Although there 1 as yet no proof that these drugs have a beneficsal effect
m the disea ¢ by favoring the development of collateral circulation the
chinical evidence 1s suggestive A controlled study of this problem utihz
g 2 large number of patients would be of much interest.

The last article i this chapter would suggest that when done cau
tously and with due regard for the dangers of pulmonary edema intra
venous 1nfusion may be a valuable emergency measu e in trcatment of
the state of circulatory collapse brought on by myocard al infarction —Ed

Ballistocardiographic Findings 1n Patients with Symptoms
of Angina Pectonis are reported by Herbert R Brown Jr
Marvin ] Hoffman and Vincent de Lalla Jr® (Unn of
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Rochester) A new aid m the diagnosis of angma pectons 1
the ballistocardiograph an imnstrument which records waves
artsing from the heart beat itself when the pulse impact of
ejected blood strihes the arch of the aorta pulmonary arteries
and peripheral vessels

In a series of 50 pattents 26 were thought to have typual
angina pectoris and 24 atypical Pattents were excluded from
the series 1f they had svmptoms of aortic stenosts aortic re
gurgitation  hypothyroidism  hy perthyroidism  acute  or
chromic pulmonary disease anemia or arrhythmias or positive
reactions  for syphidss  Abnormal  ballistocardiagraphic
changes were demonstrated wn all 26 patteats with typrcal an
gma pectorts 21 of whom had objective cardiac abrormalities
and 5 of whom did not Of 24 patients with atypual angma
pectoris 21 showed varymng dezrees of ballistocardiographtc
abnormality lthough only 11 of the 21 had one or more of
the usual stigmas of cardiovascular abnormality The three
remaming patients had no objective evidence of cardrac ab
normality and had normal ballistocardiograms therefore
they were thought to be mn anxiety states Smce m alf but 3
of the 50 patients the chinrcal dsagnosis of angina pectons was
supported by abnormal ballistocardiograms bathstocardiog
raphy 15 considered to be a helpful diagnostic aid especrall?
1 atypical cases

Because the duration of symptoms m atypical cases was
17 3 months compared to 39 2 months m typrcal cases st was
nferred that many patrents with coronary artery disease may
have atypical complaints preceding the development of classic
and eastly recogmizable s3mp Ac ierable number of
pattents may present ro signs or sy mptorns although they smay
have a moderate degree of atteriosclerosts of the coronary ar
tertes In this category 1» the patient who ultimately has an
acute myocardial mfarction but who never had a sick day or
a pam i fus hfe In supposedl) healthy patients over 50 ab
normal ballistocardrograms are not surprismg considenng
the meidence of heart disease although other eriteria may
often be negative many Asymptomatic or atypical patients
should curtasl actnaty The balhstocardiograph furnishes ob-
jective evidence of crrculatory abnormahty m such cases by
revealing defectrne mechanical heart action

Blood Cholesterol Studies i Coronarv Artery Disease are
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reported by lornis F Collen® Abundant evidence has accu
smulated which shows that most patients with coronary artery
disease have a sustained hyperliperma In a series of 84 male
patients with acute mjyocardial mfarctions the average
plasma cholesterol concentration was 297 mg /100 cc Fuity
two per cent had cholesterol levels over 300 mg By contrast
m 66 normal subjects (persons who were not overweight
and showed mintmal evidence of aging) the average choles
terol level was 249 mg  and only 10 per cent had cholesterol
concentrations over 300 mg In general patients who had had
an acute myocardial infarction at a young age tended to have
a higher plasma cholesterol level than those who had had an
wnfarct late in hife

Plasma Cholesterol C Following I of
S Gm Cholesterol 1n Patients with Coronary Artery Disease
Morns F Collen Dawid De hruif and Frederich Geer?
measured plasma cholesterol and ester concentrations in pa
tients while they were fasting and two and four hours after
myestion of a test meal consisting, of 250 Gm fresh egg yolk
(about 5 Gm cholesterol) Determinations were performed
on 27 normal adult males 1€ persons without evident
metabolic disorders and with a negative family history for
coronary artery disease and on 53 male patients who had re
cently had an acute myocardial mfarction and therefore pre
sumably had coronary atherosclerosis

Criteria for a normal cholesterol tolerance test were
(1) an mtial fasting cholesterol level below 200 mg /100 cc
plasma and a cholesterol ester level below 200 mg (2)
changes n plasma cholesterol concentrations two and four
hours after the test meal which did not mcrease above the
fasting levels by more than 30 mg cholesterol or 20 mg
cholesterol esters According to these criteria 60 per cent of
the 27 normal adult males had normal tests Ninety per cent
of the 53 male patients who had recently had an acute myo
cardial 1nfarction had abnormal tests n that one or more of
the above criteria was exceeded

Coronary Scl as Symp of Xant Mul
ler s Syndrome The assumption that an increased amount of
cholesterol m blaod 1s an tportant factor 1n pathogenests of
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Rochester) A new aid i the diagnosis of angina pectorss 1s
the ballistocardiograph an instrument wlich records waves
anising from the heart beat itself when the pulse impact of
ejected blood strikes the arch of the aorta pulmonary arteries
and peripheral vessels

In a series of 50 patients 26 were thought to have typical
angma pectoris and 24 atypical Patients were excluded from
the series if they had symptoms of aortic stenosis aortic re
gurgitation  hypothyrordism  hyperthyrordssm  acute or
chronic pulmonary disease anemia or arrhythmias or positive
reactions for syphils  Abnormal ballistocardiographic
changes were demonstrated 1n all 26 patients with typical an
gina pectorss 21 of whom had objective cardiac abnormalities
and 5 of whom did not Of 24 patients with atypreal angma
pectorss 21 showed varymg degrees of ballistocardiograpme
abnormality although only 11 of the 21 had one or more of
the usual stigmas of cardiovascular abnormality The three
remaming pattents had no objectie evidence of cardiac 2b
normality and had normal ballistocardiograms therefore
they were thought to be in anxiety states Since m all but 3
of the 50 patrents the chimical diagnosis of angina pectoris was
supported by abnormnl ballistocardiograms balfistocardiog
raphy 1s considered to be a helpful diagnostic aid especsally
1 atypreal cases

Because the duration of symptoms in atypreal cases was
17 3 months compared to 39 2 months 1 typral cases 1t was
mferred that many patients with coronary artery disease may
have atypreal complaints preceding the development of classic
and easily rec ble symptoms A derable number of
pattents may present ro signs or symptoms although they may
have a moderate degree of arteriosclerosis of the coronary ar
tertes In this category is the patient who ultimately has an
acute myocardial mfarctton but who never had a sick day o1
a pan n hus fe  In supposedly bealthy patients over 50 ab
wormal ballistocardiograms are not surprising  considertng
the incidence of heart disease althou,h other criter:a may
often be negatrve many asymptomatic or atypical patients
should curtail activity The ballistocardiograph furmishes ob
jectine evidence of crrculatory abrormahty i such cases by
revealing defective mechanical heart action

Blood Cholesterol Studies m Coronary Artery Disease are
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Comparative Studies of Effect of Some Vasodilators 1
Angina Pectonis are reported by Ebbe Nyman® (karolinsha
Hosp Stockholm) Defective knowledge regarding the quan
titative effect of the different vasodilator drugs in man under
physiologic and pathologic conditions 1s partly to be ex
plained by the lack of ebjective reproducible functional tests
that has hitherto existed The calibrated and reproducible
tests for cardiopulmonary function now available allow more
satisfactory study of this question

The cardiopulmonary function test used in the present n
vestigation consisted m measured work on a bicycle ergom
eter Moderate work of 600 kg /minute was used An electro
cardiogram was made after four muutes work and agam
three munutes atter work was concluded The various vaso
dilators were then given and time of appearance of pamn dur
mg work on the ergometer under influence of the drug was
compared with time of appearance of pamn m a control test
before medication The whole series of experiments was car
ried out within one month and the tests were made at the
same time each day on a man 35 who had had angna pectoris
pawns with typial localization and radiation mn connectron
with rapid walking runmng and bicyching uphil for about
four years There were no physical or roentgen signs of or
ganic heart disease or of sclerosis or thromboangutis obliter
ans m peripheral vessel»

Best effect both on duration of pain free working period
and the ECG was obtamed with admmistration of a drug with
a rapid action shortly before start of the function test Nitro
glycerin 05 mg orally doubled length of the pam free
pertod and had 2 noticeably favorable effect on the ECG

heophy with ethyl 024 Gm ad d
mtravenously also prolonged the pam free perrod consider
ably and the ECG was likewise imfluenced favorably
Theophylline with cthylenedsamine 18 Gm orally also
had a good effect on the pamn free period but effect on the
ECG was not so striking Serbide dimtrate 009 Gm by
mouth prolonged somewhat the pamn free persod but did not
cause any change 1n the ECG Papavermne hydrochloride 003
Gm intravenously improved the ECG but did not alter dura
tion of the pam free period Procamne 030 Gm over the
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arteriosclerosis has been supported by experimental mvestiga
tions 1n which rabbits fed cholesterol developed lesions of the
arterses stmilar to those observed in human arteriosclerosts
This experimental arteriosclerosis has a direct parailel m the
systemic disease xanthomatosis which 1s associated with an
increased amount of cholesterol m blood

N\anthomatosis 1s characterized by hypercholesteremia and
abnormal cholesterol deposits in various organs especrally m
skin tendons and mtima of artertes Cutancous mamifestations
appear as flat or tuberous nodules Lpidermus 1s always un
affected but the yellow color of underlyin,, cholesterol de
posits may be seen 1f skin 15 stretched On eyelids deposits
appear as xanthelasmas Tendinous <anthomas are most
often found on extensor tendons of fingers back of hands or
below knuchles elbows tibial tuberosities and on the Achilles
tendons Vascular deposits appear as typical atheromatous
plaques in 1ntima of aorta coronary arteries and [arger ar
teries of the legs In advanced stages changes are macroscop!
cally the same as m severe arteriosclerosis \anthomatosis 15
a distinct hereditary disease apparently transmitted m 2
dommant way

Gunnar Welin (Gothenburg Sweden) describes a family
of four brothers and three sisters six of whom showed
pathoynomomic external xanthomas between the ages of 27
and 47 Localization v and size of 1 of
the different members showed a remarkable simlanty Al
but one had symptoms of coronary sclerosis (angina pectoris)
and two dred of sudden cardiac failure In the two oldest
brothers electrocardiograms showed changes sigmificant of
old posterior mfarction The oldest brother died suddenly
two months after exammation Autopsy showed a severe
atheroarteriosclerosss which did not present any definite pectt
harities The that 1t 15 impossible to differentiate
between xanthomatous arteriosclerosis and arteriosclerosis of
other ongmn at autopsy 1s thus confirmed Blood cholesterol
was determned m five of the patients and two of their chil
dren All siblings and one of the children had definite hyper
ol with serum chol ol values above 370 mg

cl
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miore apt to expertence greater hypotension and other unpleas
ant side effects The optimal dose for each patrent was deter
muned by begimming with small mntravenous doses (50 or 100
mg ) and working up to optunal dose

In this small series no conclusions could be drawn as to
beneficial results other than svmptomatic improvement How
ever especally 1 pattents for whom other methods of treat
ment proved madequate the additional relief obtained with
TEAC was gratfymg

So called Silent Myocardial Infarction It has long been
recogmzed that certain cases of myocardial nfarction occur
apparently without pan and that dyspnea 15 the predominant
symptom and may overshadow the sensation of pam m the
climcal picture Recently considerable evidence has mdicated
that prompt motitution of anticoagulant therapy 1n acute
myocardial infarction results 11 a diminished degree of mor
brdity and possibly also 1 a diminished mortality rate Hence
ready recogmiion of forms of this disease m which pamn 1s
not a prommnent feature has wncreased m mmportance Harold
R Hipp James M Behrman and Howard E HeyerS (Dallas)
attempted to determune conditions under which acute myo
cardial mnfarctton might occur without readily recognizable
evidences of pan and also to determine m such cases subjec
tive symptoms other than pamm which might mdicate occur
rence of the acute disease

Histories of 150 cases of recent myocardal mnfarction
were reviewed and in 11 no history of pain had been obtamed
Diagnosis m 10 of the 11 cases nas confirmed by autopsy a
relatively acute infarction being found in each The eleventh
case was confirmed by evolution of a pattern of typcal elec
trocardiographic abnormalities

In the 11 cases the term pamless proved to be a nusnomer
for 1n all there were factors which were probably sufficient to
explatn the absence of a tustory of pan The history was m
adequate m hive patients one was psychotic one mn diabetic
audosts  two were m deep diabetic coma and one also m
coma was found at autopsy to have a cerebral embolus A poor
hustory 1s probably the commonest cause for absence of a his
tory of pam Another patient complained of sudden onset of

asthma with fever Thus probably represented onset of
) Am P ¢ 46466 Othe 1949
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sternum  prolonged the pam free persod shifted the pasn
higher up and had some effect on the ECG

Results do not permst far reaching conclusions However
one fact that emerges 15 that a sure effect 15 achieved only
if the drug beng tried 15 given 1 a readily absorbable form
n mmmediate connection with the function test With the pos
sible exception ot sorbide dumtrate relatively small perorat
doses of the drugs with 2 slower action did not seesn appre
ciably to increase functional capacity

Tetraethylammonium Chlenide tn Treatment of Angina
Pectonis Walllam | Atkmnson Jr# (St Lows Univ) gne
tetraethy lammonmm chionide (TEAC) for {20 months to 2
patients with angwa pectorts In 2> patsents sy mptomatic iRl
provement oceurred judged by decrease m number of angmal
and alied attachs weehly and by an wncrease m exesuse tol
erance Of those who improved 65 per cent bnd a sigmbieant
decrease 1 number of atticks and 60 per cent a notsceable 1
¢crease n exercise tolerance Psychogemec effects of the de
cided sensory stumulus obtamed with TEAC mirviesonsly
seemed to play 2 part n these benefits However this was
thought merely a contributors factor smnce enby 1 of 1t pa
tients did as well on other drugs which gave a sensory
stimulus

Of the 28 patients treated 63 per cent were followed 6 20
months No harmful effects attributable to wdmmmstration of
the drug were noted though most patients nere over 60 and
had erther expertenced a myocardial mfaret before ths stady
or had been in cangestive failure at some time

Electrocardiograms of four patsents tihen before angmal
attacks derng an 1ttach wd tuo ta four munutes after mird
venous wWmimstrapion of TLAC showed an angmal pattern
duning the attack and reversion to the preangnal pattern i
mediately after adrmmstration of the druz Athmson behieves
that TTAC nctually breahs up the process mvolsed w 1%
angmnal attack

Opmaat dose of TEAC for treatment of ngma pectorts
varted greatly from patient to patient Responwneness to the
drug was usually ancreased by severe heart disexse old age
arteriosclerasts and some forms of hvportension If the dose
was too large pauents w 1th one or more of these factors nere
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the shoulder may atrophy The term  shoulder hand syn
drome has been given to this form of reflex dystrophy The
reflex 15 thought to start from an area of local tissue disturb
ance such as a traumatized extremuity myocardial nfarct
or cerebral lesion Impuises from these areas set up a central
disturbance m the nature of a widespread continuous agita
tion of the mternuncial pool which spread steadily to stimu
late anterior and lateral horn cells This mcessant stmulation
13 expressed peripherally by motor and neurovascular symp
toms Muscfe spasm and vasomotor 1mbalance result and pro
duce characteristic climeal features of the shoulder hand
syndrome Treatment 1s repeated stellate ganglion mfiltration
with procaine

In group 2 pain 1s referred to neck shoulder and upper
extresmty without trophic changes There 15 no pain on mo
tion nor 1s movement of the shoulder jomt restricted Pan
1s reflexly referred to (1) neck shoulder and proximal half of
the upper arm or (2) neck shoulder and entire upper extrem
ity with burning tinghng and a sensation of numbness in
hand and fingers Shoulder and arm feel heavy and tired the
dorsum of the wrist may become sore and gripping power of
the hand 1s often dimunished Pain 1s usually worse at might
Dsffuse tenderncss may be present The chnical picture 1s that
of scalenus anticus syndrome The authors present a case with
these features

Man 61 had expenienced recurrent muld epigastric pamn radat
g up to sternum and left shoulder 18 months previously Eight
months previon ly he hid been hospitalized for syncope Diagnosis
was arterio clerotic heart disease with eardiac enlargement coronary
sclerosis and healed anterior myocardial nfarct A second coronary
attack occurred three months later Five months after the second
attack the patient s chief complaint was paimn in the left shoulder
arm and hand particularly severe at mght The left hand was numb,
and weak Examunation revealed a tense tender scalenus anticus
muscle on the 1 ft Pressure on the lower end of the muscle above
the clavicle caused evere pain which radiated to the shoulder arm
and hand fr ane the patient s In
Jection of the scalenus anticus muscle with 15 c¢ of 2 per cent pro
cane caused the pam to disappear Tinghing and numbness disap-
peared and strength of grip was restored There was slight recur
rence of pamn two weeks later and injection was repeated

e authors suggest that the mechamsm of the scalenus

anticus syndrome following a myocardsal infarct 1s a serson
motor refiex mediated by the phrenic nerve When a myo




520 HEART AND BLOOD VESSELS

substernal tightness which 1s a common symptom of m
farction of the myocardrum Since pamn 1s a subjectnve expe
rience 1t 1s not surprising that 1t 1s interpreted i different
fashions by different patients Three of the 11 patients were
on the surgical service at time of the infarctions In all three
admnistration of narcotics about the time when 1n retrospect
1t was thought that infarcttons had occurred may have
masked pamn from the mfarction Also 1t has been shown that
pam n one part of the body actually raises the threshold for
perception of pamn ansing 1 another area That a history of
pamn 1s frequently not obtaned in patients in whom mjyo
cardial mnfarctions develop after operation has been noted bv
many observers Two of the 11 patients complamed chrefly of
sudden onset of exacerbation of dyspnea and orthopnea and
no listory of pamn was elicited during their hospitalization
That mantfestations of myocardial nfarction may be chiefly
those of congestive failure has been known many years How
ever lack of hstory of pain i1s not necessarly synonysmous
with lack of pamn In patients who have both pam and dysp
nea dyspnea often seems to overshadow the sensation of pam
and becomes the chief complmnt Also the fact that many
patients suffering from coronary artery disease characterize
thesr distress as tizhtness or use some other unusual de
serption of the sensation makes the unraveling of that symp
tom from those of the complicating congestre failure difficult

Trom mformation ganed from these 11 cases there 1s
Dittle to ndicate that myocardial infarction 15 not essentially
a pamn producmng lesion So many conditions mayv obscure
pain m this disease that absence of a history of pam should
1ot be taken to mean the patient did not have pamn or that he
would not have had pamn had not his threshold of paimn percep
tion been altered

Possible Mechanism of Postcoronary Shoulder Pamn has
been mvestigated by Bernard D Judovich Witham Bates and
Maursce S Jacobs® (Philadelphia) Reports indicate that the
syndrome of pamful shoulder following coronary occlusion
can be divided mto two groups In group 1 trophic disturb
ances develop with changes resembling perarthritis of the
shoulder jomt and motion becomes painful ind limited Re

ferred pamn may be causalgte or burning and structures about

T Am J Surg 8 16 19 A gue 1969



ARTEKIOSCLEROSIS

The first articl  eparates sharply the only clm ally mportant type
of artertoscleross namely atheromatosis from a number of bemgn and
mcidental artenial disea es which are often confused 1 1th the more serious
process A strong case 1 made for the importance of mechan cal factors
11 determining the site of atheromatous change and of diet as a predispos
ing factor 1n atheroma It 1 bccoming increasmngly clear that the level
of bleod an of certam of a special
molecular 1ze 15 mportant 1 the production of atheroma The relative
mmportance of total caloric ntahe fat mtake and cholesterol mtake a
determinants of blund cholesterol remamn 1n di pute The po sibility that
the plasma concentration of certam lipoproteins with a specific migra
tion velocity rather than that of cholestero] 1s respnns ble for the tendency
toward atheromatou degeneration 1s exciting and further studies will be
awaited with mtere t —|

Causes of Arteriosclerosis According to William Dock?®
{Long Island College of Medicine) hardening of the arteries
occurs m four different ways One way consists of atrophy of
the media and replacement of muscle and elasttc hbers by
collagen which occurs as a diffuse symmetrical process pro
ducing wide long tortuous vessels such as are seen on the
temples of many persous soon after they become adult and
which become mcereasingly visible with age This change
causes no decrease in lumen and hence does not produce vas
cular accidents or msuffictency The second way hardenmng of
the arteries occurs 1s by aortic mucinous degeneration cystic
degeneration or medial necrosis which commonly precedes
dissecting aneurysm and occurs more often mn hypertensive
hypothyraid subjects than mn others The third way 1s by
regeneratie intimal thickening 1 artertes supplymng tissues
which decrease m bulk and functional activity with age This
change 1s part of the vascular atrophy of disuse and 15 most
strikang 1 ovaries after the menopause and 1 bramns 1n which
dissemunated focal cortical atrophy occurs because of neu
ronal mvolution and death The fourth way 15 by the mntimal
change which causes all of the climical mansfestations of
artersosclerosis atheroma formation or atherosclerosis Be
cause atheromas have been shown to be rich in cholesterol
and have been produced in rabbits by feeding cholesterol
there has grown up an impressive body of evidence that this
lesion 15 due to deposition mn the ntima of cholesterol and its
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cardial mfarct takes place the resultint pericarditis irritates
the sensory endings of the phrenic nerve This 1n turn causes
an intrasegmental reflex reference of pamn in the nech shoul
der girdle and proximal half of the upper arm 1f sttmuh are
adequate a spism of the anterior scalenus muscle develops as
a reflex posstbly axonal m mechamsm Symptoms are then
referred to the lower arm and hand by a reflex scalene spasm
superimposed on the primary source ot pain

Plasma and Blood Infusion Following Myocardial Infarc
tion  John J Sampson and Isadore M Singer” (San Fran
csco) gave 30 intravenous mfusions of blood and normal
human plasma to 11 patients exhibiting one or more shock
like eprsodes after acute myocardial mfarction Whereas only
I of the I patients recovered and was discharged asympto
matsc results of the mnfusions appeared to have carrred four
patients over critical periods of hypotension and they died
fater of secondary mfarction or heart farlure

Na apparent harmful effects of mfusion of blood or plasma
were demonstrated except m a smgle patient with a high
imitial venous pressure Infusions seemed to be more effective
when systolic blood pressure was under &> mm Hg They
were lthewise more effectine when given before four hours
after severe hypotension developed and at rates of at least
2 and preferably 25 5 ml mmute

It 15 assumed that u e of blood or plasma mfusions prob
ably cannot lter the mmediite destructron of the myo
cardium by 1schemra and that death will follow such de
struction when 1t 1s extenstve However the favorable effects
may be due to (1) reduction of effects secondary to shock (1m
proved rrrigation of the coronary bed) (2) mamtenance of
normal or excess venonus return to the heart to preserve car
diac output m the presence of the dilated left ventricle (3)
reduction of the area of dilatrtion of the myocardum sur
rounding the mnfarcted zone a process which may possibly
cause or merease the shochlihe symptoms and hypotension

It cannot be predicated that all the successful results
this studs were due to nfusions since spontaneous recovery
from hypotension after myocardil mfarction 1s common
Howeler prompt response i most mstances seemed conclu
sive evidence of 1 genume therapeutic effect

Ty Am HatJ] 385468 ]l 1948
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Africa remains unanswered The high ol content of
diets was thought to be a factor but i three separate studies
in America no relation could be found between blood choles
terol and the cholesterol content of diets The importance of
obesity i causation of atherosclerosts however has been well
demonstrated Over most of the world want 1s the rule and
atherosclerosis 1s bemng prevented where luxurious dret pre
vails atherosclerosts flourishes

Role of Lipids and Lipop m Ath 1
Though some workers claim that most patients with athero
sclerosts show a sigmificant elevatton n blood cholesterol
level a considerable number have levels in the accepted nor
mal range John W Gofman Frank Lindgren Harold Elhott
William Mantz John Hewstt Beverly Strisower Virgid
Herning (Umiv of Califorma) and Thomas P Lyon® (San
Jose Calif) therefore undertook a physicochemical investi
gation of the giant molecules of serum which may be com
posed of chol. 1 its esters phosphohipids fatty acids and
protein as building blocks The basic premise was that 1t s
possible that a defect mught exist i certam of these giant
molecules which could be responsible for development of
atherosclerasts whereas the mere analytic levels of any of the
building blocks 1n serum might be of hittle or no sigmificance

The serum of normul rabbits showed a Iipoprotemn which
1 1fugally appeared as a single p of flotation
rate between 5 and 8 Svedberg units under the experimental
conditions used When these rabbits were fed 3 Gm choles
terol a week an imcrease 1 concentratien of the presiously
existing 58 Sy component occurred and several new com
ponents of Sy class 10 30 appeared The number of new com
ponents appearing 1n the serum of individual rabbuts varied
from none to all despite the fact that the mamntenance ratson
of cholesterol was the same for all animals When autopsy
was done on rabbits after 15 weeks of cholesterol feeding 1t
was found that those rabbits fahing to develop gh levels of
the components of S; greater than 5 8 units showed no gross
atherosclerosts whereas mild to severe atherosclerosis devel
oped 1n those with high concentrations of molecule of the S¢
10-30 class The observation that all rabbats attaned compara
ble levels of the 5 8 S; component but showed widely varymng
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esters and to the resulting mild foreign body type of granu
loma formation and scarrmg Thus 1t 1s similar to <anthoma
which develops m the shin of persons with elevated blood
cholesterol levels Dock believes that every patient with xan
thoma has atheromas
Local factors m connective tissue are thought to play 2
large role because xanthoma and atheroma are focal lestons
with an obvious predilection for certain sttes the upper hds
bemng the commonest location for xanthoma and the aorta
niear 1ts btfurcation and the coronary arteries being the pre-
ferred site for atheroma There s striking evidence that
atheromas develop only when the ratio of cholesterol to phos
pholipid exceeds a certain level Xanthomas form rapidly
when the plasma cholesterol levels are high they never form
when the blood cholesterol 15 160 mg per cent or less Cho
lestero] precipitates mn areas of necrosis hemorrhage or sim
ple degeneration of the ntercellular matrn So far however,
there 1s little evidence that such degeneration or mnjury pre
cedes cholesterol deposttion 1n shin Aanthomas appear where
connective tissue 18 tn constant motion or vibratton The an
terior mitral leaflet and the eprcardial parts of the coronary
arterses uswally the first sites of atheroma formation afe also
tn constant motion A striking example 15 in arteriovenous
fistula 1 which the artery leading to the leak shows far more
atherosclerosis than the corresponding vessel on the opposite
side of the body In such an artery the thrill or wibration due
to flow of ugh veloaity 1s greater than normal Thickness of
the intima seems to be important also Coronary arteries have
a far thicher mtima than mesentenic or radml arteries and
far more atheromas The rate at which plasma filtrate is
forced 1nto the ntima 15 thought to depend on arterial pres
sure Atherosclerosss 1s definitely correlated with level of
arterial pressure 1n both systermc and pulmonte ciremts Tibial
arteries have far more severe sclerosis than radials and the
aorta at its bifurcation may be one confluent mass of ad
vanced atheromas when the arch 1s the site of only 2 few small
plaques Pulmomie hypertension predisposes to pulmonc
atherosclerosts
The question of why atheromas appear in Europeans and
North Americans even though they are narmotensive ani
free from endocrine disease and not un the people of Asia or

5
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Cholesterol Metabohsm 1n Health and Disease Its Rela
tionship to Arteriasclerosis 1s summarized by L N Katz
Stamler and L. Horlick! (Michael Reese Hosp ) Cholesterol
metabolism 15 difficult to analyze because of the ublqully ot
cholesterol and the plexity of its e

arculatton  Detailed solution must await intermediary

metabolic studies 1 vitro and m vivo such as have been car
ried out with carbohydrate metabolism Tracer methodology
utslizing 1sotopes must be extensively appled to this problem
With this technic 1t has been shown that cholesterol 1 the
parent substance of phvsiologicaily mmportant steroids such
as cholic acid and progesterone Presumablv sterowds of the
adrenal cortex are also synthesized from the cholesterol mole
cule Tracer studies have proved synthes:s of cholesterol from
acetate Cholesterol homeostasts may also be studied by means
of a tolerance test similar to that used for glucose

Plasma total cholesterol levels 1 normal persons show a
wide variation from 107 to 320 mg /100 cc which 1s not sig
ntficantly affected by age sex national or ethmc origm or
chmate Apparently normal diet also has no effect but this
1s still in dispute It has been shown that there 15 a complex
plasma lipoprotem motety involving all lipid constituents
refatively fixed proportions In normal postabsorptive plasma
the lipid aggregates (chylomicrons) are 12 p 1n s1ze and the
plasma 15 a clear limpid solution Disturbance of concentra
tien and balance of hipids may lead to mithy plasma (chvlo
micronemia) Lipid particles are less finely dispersed and
their collosdal stability ts less well protected This condition
occurs physiologically after a fatty meal It 1s present m a
number of pathologi. states and has been implicated in
pathogenesis of arteriosclerosts Ultracentrifuge studies indi
cate that atherosclerosis may be correlated with plasma level
of particutar low density cholesterol bearmg hipoprotein mole
cules Presumably alterations in pIasma 1|p|d protem com
plexes lead to the ready pr 1on of lesterol
and 1ts esters ether extra or submhmally Cholesterol esters
remain entrapped 1n the arterial wall and by sirtue of their
teritant properties provoke growth of fibrous tissue and
atheroma

Etiology and pathogenests of nephrotic hy percholesteremia
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degrees of atherosclerosis suggests that this component 1s not
mmplicated On the other hand correlation between develop
ment of severe atherosclerosts and presence n the blood of
high concentrations of components of the S, 10 30 class sug
gests that t least some of these components either are the
molecules which deposit m atheromatous plaques or are a re
flection m the blood of the metabolic abnormality which
results m cholestero! induced atherosclerosis

Studies 1 man showed the mcrdence of measurable con
centrations of molecules of the S; 10 20 class to be sigmfi
cantly higher 1n males aged 2040 than 1n females of the same
age group Both males and females over 40 showed significant
mcreases 1 the meidence of measurable concentrations of
molecules of this class compared with corresponding younger
age groups A higher meidence was found m diabetics than m
normal persons of corresponding age groups Of 104 patients
with proved myocardial mfarction 101 showed presence of
molecules of the S 10 20 cliss m measurable concentrations
All these observations are considered compatible with the hy
pothesss that elesated serum concentration of these mole
cules 15 associated with development of atherosclerosts

Prelummary study of 20 patients whose diet was restricted
n cholesterol and fats demonstrated that concentrition of
S¢ 10 20 class of molecules was defimtely reduced or even
brought down to a level below resolution ntracentnifugally
m 17 within two weeks to one month

Companson of blood cholesterol levels with presence of
absence of molecules of the S, 10 20 class revealed that al
though there 15 a general trend toward increased frequency
of occurrence of such molecules 1 serums with cholesterols
over 200 mg per cent this was by no means a universal find
g It was quite common also to find serums with choles
terol levels well below 200 mg per cent with appreciable or
hugh concentration of molecules of the S, 10 20 class Further
1t was common to find serums with cholesterol levels weil over
200 mg per cent without any measurable concentration of
molecules of this class These facts are thought to explain why
us worhers have been unable to reach definite conclu

TevIo!
P ng atherosclerosis by studymg analytic cho
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si1s 1n man suggests that weight loss might account for the
effectiveness of some procedures i preventing expersmental
atherosclerosis J B Farstbrook? (Umiv of Toronto) invests
gated this possibality 1n the rabbit by exanuning the relation
between weight changes produced by vartous levels of food
mtake and the severity of experimental atherosclerosis
TecuN1c —After preliminary observation for at least one week
on Ralston Purina Rabbit Chow Checkers fed ad ib male rabbits
of various breeds and unknown age were weighed and sorted on the
basts of simlar body weight into pairs or groups of three One am
mal n each group was allowed chow ad b The other member of
a par was offered 50 per cent of the previous day s food intake of
the freely fed ammal The other two members of the groups of
three were restricted to 60 and 40 per cent maximal ntakes After
two weeks on the restricted feeding schedule daily admums tration
by stomach tube of 1 Gm cholesterol daily seven days a weeh was
begun After four to even weeks cholesterol admimistration animals
were killed and studied at autopsy
As expected there was a highly significant correlation be
tween food intake and final weight In the absence of control
of the other variables degree of atherosclerosis was not sig
nificantly correlated with cholesterol dosage with mrtal
weight or with weight change Under conditions of this ex
penment variations i total cholesterol dosage had Iittle effect
The authors conclude that in evaluatron of agents sus
pected of mfluencing experimental atherosclerosis 1n the rab
bit and probably i other species there must be statistical or
experimental control of changes in body weight The low m
cidence of experimental atherosclerosts 1n rabbits rendered
duabetic with alloxan before cholesterol admmstration 15
probably d with ch of these
ammals rather than with a speaific effect of the drabetes
Vascularization of Aorta Comparative Study of Aortic
Vascularization of Several Species ;m Health and Disease
] Schlichter and R Harris® (Michael Reese Hosp ) using an
mjection techmie studied the vascularity of the ascending
aorta n the dog human chicken and rabbit roentgenolog
1wcally and pically Re ults ind: d that vascularity
of the aorta 15 vely greatest in the dog
and decreases progressively m man the chicken and rabbat
Species differences n number and distrsbution of vasa vaso

@ s 33133 7 13 1950
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are unknown It 1s thought that the kidney plays an actne
role m hipid metabolism but specific aspects await elucidation
Likewise cholesterol and thyroid hormone are intimately re
lated physiologically but mechanisms of mteraction are ob
scure Experimental feeding of large amounts of cholestero!
has produced hypercholesteremia and atherosclerosis m cer
tamn spectes Lipotropic factors such as choline mositol
methiomne or lipocaic prevent fatty livers but do not con
sistently prevent hypercholesteremta and atherosclerosis

Plasma and tissue lipid pattern of cholesterol fed chicks
1s duplicated 1n man with primary xanthomatosis Unlihe ex
perimental chol ol induced lipd: h , this essen
tial hypercholesterema of man usually does not respond to
a low fat diet or to lipotropic factors Victims of this disorder
often succumb at an early age to coronary artery disease
Atherosclerosis m diabetic subjects 1s thought to be secondary
to hypercholesteremta The completely depancreatized dia
betic dog exhibits marked hyperlipemia and hypercholester
emma A fatty liver develops Insuhin abolishes the hyper
hpemia but the fatty liver persists Addition of raw pan
creas to the diet cures the fatty liver and restores plasma
hipids to normal

In experiments with chicks the authors have shown that
the degree of atherosclerosis 1s proportional to the amount
and duration of cholesterol feeding They were unable to 1
fluence development of atherosclerosts by use of lipotropic
substances It was possible with increased cholesterol intake
to produce atherosclerosis despite minimal hypercholestere
mta Desiccated thyroid was of value against cholesterol
induced atherosclerosts m chicks but was neffective 1n elmt
nating spontaneous atherosclerosis Action of thyrord was
thought to be a specific effect on cholesterol and lipd metabo
fism the nature of which remains to be worked out

Obviously there are tremendous gaps in Lnowledge of cha
festerol metabolism 1its disturbances and 1ts relation to arter
osclerosis Since degenerative vascular disease s 2 prmerpal
cause of disabtlity and death the closing of these gaps 15 ©
major concern

Effect of Changes 1n Body Weight on Atherosclerosis 12
Rabbit Evidence that a caloric intake in excess of energy re
ement 15 associated with a high merdence of atherosclero

quirs
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There was a wide spectrum of histologic changes result
g from prolonged cholesterol feeding ranging from increase
1 ground substance of the mtima of the aorta with mfiltra
tion of sudanophile material to very extensive foam cell
plaques hyalme and cartilaginous metaplasia and heavy de
postts of calcium n granules and plates Cessation of choles
terol feeding was followed by fibrotic changes in lestons of
both the thoracic and abdominal portions of the aorta by dis
appearance and diminution of foam cells and fat and by cal
cihcation of atheromatous abscesses Scavenger hike fat filled
cells were also noted 1n the mtuma

Controls showed few gross lesions but many microscopic
ones Scattered focal deposits of sudanophile material were
seen m the mtima and mner portions of the media of the tho
racic aorta In the abdominal zorta spontaneous lesions were
characterized by hbrosis of the mtima with sudanophile de
posits and calcium granules at the mtimal medial junction

Relationship of Atheromatosis Development m Chicken
to Amount of Cholesterol Added to Diet Arteriosclerosis of
a type closely resembling that found m man appears spon
taneously with advancing age 1n birds The chicken possesses
certain advantages for research n this field because athero
sclerotic lesions can be induced 1n a relatively short time and
the mduced lesions resemble the spontaneously occurring ones
m many respects Furthermore the chichen normally ingests
cholesterol foods arter1osel de
velops 1n the chickenat age 5 6 ‘months at the earliest arterio
sclerosss 1s found in 45 per cent of chickens over 1 jear old
It 1s obvious therefore that the chicken 1s a suitable amimal
for experimental production of atherosclerosts 1f used before
age 6 months when spontaneous arteriosclerosis begmms to
occur

L Horlick and L. N Katz5 (Michael Reese Hosp ) under
took to quantitate effect of various concentrations of dietary
cholesterol on the rapidity and degree of development of
atherosclerosss in the chicken Feeding of cholestero! 1n con
centrations 0f 05 1 2 and 4 per cent of the dret for 5 10 and
15 weeks was 1vestigated

Results showed a direct relationship between concentra
tion of cholesterol i dret and frequency and severity of
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rum were unrelated to size of the aorta since vascularity
the smaller dog aortas was supertor to that of the larger ad
human aortas whereas aortas of premature babtes genera
showed better vascularization than those of rabbits and chu
ens of approximately simlar size

These basic differences 1 blood supply 1 different s
cies may explam some of the difficulty in producing med
necrosss or arteniosclerosis i dogs and the ease with whi
these changes ate produced in rabbits Correlation of t
present findings with previous observations mdicates tl
species with better vascular supply to the aortic wall ha
less tendency to develop degenerative artertal lesions where
species with poorer vascularity exlubrt a greater tendenc

The hypothests 1s suggested that development of dege
erative arterial lesions appears to vary mmersely with
blood supply to the artenal wall Tlus Bypothesss does n
preclude the probability that other factors may play a role b
emphasizes the importance of the blood supply factor

Retrogression of Atherosclerotic Lesions on Cessation -
Cholesterol Feeding 1n Chick Lows Horlick and Louts 1
hatz* (Michael Reese Hosp ) mvestigated the effects of ce
sation of cholesterol feeding on the hypercholesteremia ar
atherosclerosts resulting from moderate periods of cholester
feeding

Prolonged feeding of a diet contaiming 2 per cent chole:
terol n cottonseed o1l to chicks for 24 weeks resulted mn prc
gressive elevation of blood cholestero] levels There was i
creasmng severity of atherosclerosis for 15 weeks then a leve
g off and a further increase in seventy during the last
weeks of the experiment Cessation of cholesterol feedm;
after 10 weeks cansed a rapd dechne n blood chelesterc
levels to normal within 3 weeks There was also a gradua
regression 1n severity of lesions over 14 weeks It appeare
that early lesions could be completely resorbed on cessatior
of cholesterol feeding whereas more severe lesions under
went rexressnve and reparative changes There was httle dif
ference 1n rate of regression or disappearance of the aortu
lestons 1 birds placed on a normal mash diet and ihos;
plnced on 1 low fat cholesterol free diet after cessation o
cholesterol feedmg
U7 Lab & Clu Med 34107140 Octobe 1349
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medsal necrosis or other degenerative lesions and so did not
have the local 1schemia or degeneration on which atheroma
mght be expected to develop Lesions in the two ammals with
atheroma were confined to the area of interference with the
vasculature of the vessel wall Six dogs whose aorta was not
cauterized were hept on 2 similar regimen of cholesterol and/
or thiouracil They showed no atheromatous or other patho
Jogic changes of the aorta The authors conclude that nour
sshment of the blood vessel walls may be one important factor
m atheromatosis

CONGESTIVE HEART FAILURE

A number of recent studies have emphasszed the importance of sodum
dehciency consequent to prolonged dietary restriction or to the injudicious
use of mercurial diuretics It should be remembered that a patient may
have an excess of extracellular flmd with edema in one part of the bod;
and have extracellular flmd depletion 1n the remaming portions The
symptom and management of thus common disorder are indicated 1 one
of the followmg articles —Ed

Expenmental Hypervolemic Heart Fadure Its Beanng
on Certain General Principles of Heart Failure In a group
of experiments by Wilham Huchabee Gus Casten and T R
Harnson? (Southwestern Med College) dogs were mfused
rapidly with large volumes of flud Atrial and femoral venous
pressures rose steadily during mnfusion cardiac output rose
to a peak and then dropped The gradient of pressure along
the vemns decreased progressively during infuston These ex
periments 1indicated that the hemodynamic defect 1n primary
hypervolemic heart failure 15 the heart s mability to respond
to an increasing filling load beyond a certain point

From considerations concerned with the flow of flmds
through tubes the authors conclude that the diameter of
vemns has more influence than venous pressure on volume flow
and that the mtact ammal differs from Starling s heart lung
preparation m that in the former peripheral resistance 1s
vartable and the diameter of the vemns may vary This con
clusion was 1llustrated by experiments m which only a rough
correlation existed between venous pressure and cardiac out
put The authors suggest that the concept of inflow load 1
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atherosclerosts which resulted There was also 2 relation be
tween duration of the feeding period and degree of athero
sclerosis produced for each concentration of cholesterol 1
the diet With concentrations of cholesterol above 05 per
cent increasmg the feeding pertod beyond 10 weeks did not
appear to wncrease the amount of atherosclerosts Athero
sclerosis occurred as early as two weehs after beginning the
diet Early occurrence of atherosclerosis was related to an
enormous 1ncrease m blood cholesterol fevel which occurred
during the nirst week of cholesterol feeding Amounts of cho
lesterol over 0 5 per cent produced much the same degree of
hypercholesteremia  suggesting that there was an upper
threshold for assimilation of cholesterol There was a semt
direct relationstup between degree of liperma and degree of
atherosclerosis found

Occurrence of Atheromatous Lesions after Cautertzation
of Aorta Followed by Cholesterol Admimstration 1s described
by ] G Schlichter L N Katz and J Meyer® (Michael Reese
Hosp) Disturbances 1n the vasculanty of the aortic wall
cause disease of the aorta In the dog obstruction of the vasa
vasorum of the ascending aorta leads to medial necrosts and
its sequelae aneurysm formation dissecting aneurysm nd
spontaneous rupture The tendency toward atheroma forma
tion 1s thought related among other things to the state of the
vasa vasorum Vasa of the dog are extremely well developed
and this may be one reason for the known difficulty in produc
g atheromatosis 1n this animal In the present study on dogs
therefore some of the vasa vasorum were destroyed and
hypercholesteremta was superimposed for months The effect
of this combinatron of procedures was anmalyzed at autopsy

The ascending aorta of exght dogs was cauterized In one
atheroma developed within 20 weeks on being given choles
terol orally and ntraperitoneally In a second dog atheroma
developed within 12 weehs on the same regimen plus thioura
ol orally In a third dog atheroma faled to deselop after 10
manths on cholesterol and thiouracil orally Three other dogs
(tno gnen cholesterol only and one cholestero! and throura
at) fved less than five weeks postoperatively apparently not
long enough for atheroma to develop The other two gbne
guen cholesterol only and one thiouraci only) did rot show
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E: d Cardiac dist , d d by Rob
ert Hegglin® (Univ of Zunich) 1s characterized by 1 consid
erable lengthening of the QT space of the electrocardiogram
assoctated with a shortening of the O secand heart sound
mterval verified on the phonocardiogram which 15 the ex
pression of a prematurely mterrupted ejection pertod This
syndrome 1s caused directly by a disturbance of the metabo
lism of the myocardium the contraction of which becomes
weah

Climeally this disturbance appears n all pathologic con
dition panied by hypop c ly m
paroxysmal paralysis and grave and persistent dsarrheas 1t
1s reversible and disappears completely after recovery from
hypopotassena But 1t appears also 1n many other pathologic
conditions and thus equires more clincal importance It 1s
found 1n diabetic coma and m hypo,iycemta n which there
15 probably also hypop because the metab
olism 15 nearly always disturbed 1 these manifestatrons 1n
porphyrnia hyperthyroidism severe miections (pneumoniy
scarlet fever diphtheria and even some grave anginas) se
vere 1ntowcations (birbiturates veratrine)

Diagnos:s 15 eastly made from the ECG and analysis of
the heart sounds In pronounced case auscultation reveals the
short interval between the hrst and second heart sounds The
heart 15 not dilated or deformed Prognosss is good when the
cause 1s removed at the opportune moment however death
may be caused by the syndrome m the previously mentioned
diseases

Since the syndrome 15 always found as a secondary com
plication of a general disease treatment must first be aimed
at the primary disorder therefore the hypopotassemia must
recerve careful attention Adnnmstration of 15 Gm potas
sum chlorate by mouth corrects the situation in most cases

Surgical Treatment of ‘Cardiac Lung’ Ligation of In
fertor Vena Cava and/or Tricuspd Valvulotomy To restore
equiitbrium between the two ventricles Pedro Cossto and Is:
dro Perianes® (Buenos Aires) have devised two operations
One 15 ntended to drain blood from the pulmonaty venous
system toward some sector of the systemic carculation by

@ c 4

t 15 6577 1949
m T AM A2 100




534 HEART AND BLOOD VESSELS

corporating venous pressure and venous diameter should sup
plant that of venous pressure as the stimulus to changes i
stroke output of the heart

Actual flow 1nto the ventricle was thought to depend on
the relation between mflow load and ventricular drastolic pres
sure Thus 1 declme 1n the latter functron may occur when
dimmmshed peripheral resistance leads to increased systohc
emptying and under such circumstances increased iflow and
output occur with constant inflow load If ventricular diastoltc
pressure rises flow load must increase to heep mflow and
output the same In addition a nise of ventricular duastohic
pressure occurs as a consequence of incomplete emptving of
the ventricle and excesstve residual blood This may occur not
only when cardiac output 1s low but also when 1t 15 high It
1s suggested that the only hemodynamic disturbance constant
to all types of heart fatlure 15 a reduction of cardiac output
relative to inflow load

Hypervolema may be either primary and - cause of cardiac
failure or much more commonly secondary and a result of
heart farlure In states of myocardial fulure rise in ventricu
lar diastohic pressure necessarly results m a distrsbuttonal
shuft of blood from the peripheral toward the central portons
of the venous system

On the basis of these considerations the authors suggest
the following physiwologic classtfication of heart failure an
other airculatory disturbances disorders of cardiac filling
disorders of cardiac emptymg and mixed types Disorders of
cardiac filling include (1) deficient mflow (shock}, (2) excess
mflow with or without adequate systohc emptymng (thyro
tovicosts anemia beriber1 arteriovenous fistula acute nephri
tis and rapid mfusions) and (3) mechanical interference as
n pencardlm mutral stenosis and rarely ball valve thrombr
or auricular tumors Cardiac emptying may be decreased be
cause of (1) mcreased resistance (acute cor pulmonale 20ritC
stenosts coarctation or hypertension) or (2) decreased mvo
cardhal function from cardiac arrhythmas or myocardial n
farction or from inflammatory or degeneratine myocal'dmX
disorders Mixed types meude (1) unequal filling and empty
ing of separate heart chambers n valvular heart diseise ::Jnd
(2) defictent filling and emptying of the heart yn sodwm de

pletion
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lotomy failed m only one case mn which the attempt was
abandoned because of sudden collapse while the instrument
was m the heart Two hours later the patient completely re
covered but died a month later durmng an attack of pulmonary
edema In each of the other four patients the operation proved
relatively simple and venous pulse became positive and un
dulating The patients were defimtely tmproved one of them
surviving the operation five months

TecuNic —A hollow metal rod 2 3 mm i diameter and 30 cm
long with a shaflow hook at one end and a Hammlton manometer
at the opposite end 15 nserted through a small incision in the jugu
lat ven When the enters the orlﬁce

by ncrease 1n

as soon as 1t has passed lhmugh the orifice there 1s further sudden
mcrease Once 1t has reached this position the mstrument is gently
advanced until ressstance 15 encountered from the might ventricular
wall then the instrument 15 turned outward and 15 drawn back to
engage the chordae of the external cusp If they are successfully en
gaged resistance 1s expertenced Firm traction of the instrument
sections whatever has been engaged by the hook The same pro
cedure 15 repeated two or three times until a svstolic murmur 1s

heard to the night of the sternum The hook 1s then carefully with
drawn

When the mferior vena cava was ligated above the venae
hepaticae all animals died n one to three days of infarctions
m the bowels and liver Ligation just below the renal veins
gave satisfactory results Though the first attempt m a hu
man bemg met with failurc because of the patients serious
heart condition subsequent attempts brought both systolic
and diastolic pressures down to normal and they remamed
s0 during two months the length of observation

Auncular Fibrillation without Other Evidence of Heart
Disease Cause of Reversible Heart Fatlure Edward Phillips
(Los Angeles) and Samuel A Levine* (Boston) investigated
some of the changes i dynamics of the airculation that ap
pear to develop as a result of auricular fibrillation m patients
who have no other evidence of heart disease Their purpose
was to emphasize that the arrhythmia alone can cause con
gestive heart failure The clinical evidence also suggested
that some cases of irreversible heart failure with auricular
fibrillation may have started with an essentially sound heart
and that the subsequent disability might have been presented
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end to end os1s of a large pul y vem with the

axillary artery the splenic vein or trhe azygos vein The sec
ond 1s directed to reduction of the right ventricular output
either by tricuspid regurgitation following a tricuspid vahu
lotomy or by reduction of the return of venous blood to the
night side of the heart by ligation of one of the mam emn<
Dramage of pulmonary venous blood into the systemic
arcurt was not feasible however in experimental animals be
cause pulmonary yem pressure was lower than systemic vein
pressure Though pulmonary venous pressure 1s undoubtedly
elevated in patients with heart farlure another difficulty that
precluded this operation 1 human beings was the large thora
cotomy wound and prolonged general anesthesia which would
not have been tolerated by patients in an advanced stage of
cardiac disease On the other hand both tricuspid valvu
lotomy and lLigation of the mferior vena cava were well toler
ated Both procedures attamed the contemplated objectives
reduction m volume of night ventricle output subsequent de
crease of the passive congestion of the lungs and conse
quently 1mproved left ventricle efficiency identical with the
effect of venesection but giving more lasting results Ligation
of the inferior vena cava was a much more serious operation
than tricuspid valvulotomy since 1t required a general anes
thetic and produced postoperative disorders However it was
more effective for the following reasons the surgeon could
see what he was doing the operation was n itself a pro
phylactic measure agamnst pulmonary embolism which so
often causes death and it overcame the 50 per cent increased
output caused by supine posture For half a centurv 1t has
been known that lesions of the tricuspid valve far from ag
gravating a mtral lesion exerted a healthy effect thereon In
the authors opmion surgery for the medically uncontrollable
cardhac lung  should begin by ligation of the inferior ven2
cava and be folloned by tricuspid valvulotomv unless there
are extensive iascular obstructions 1 the limbs that would
render the first operation useless In mutral stenosis it 1s prob
ably most satisfactory to undertake yalyulotomy imtially
Tricusprd 1alvulotomy was carried out 1n five patients
four of whom had uncontrollable heart failure The fifth
though relatively healthy was suffering from recurrent at
racks of pulmonary edema despute mtensive treatment Valvu
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It 15 concluded that auncular fibnllation per se may pro
duce cardiac dilatation and progressive congestive failure in
patients with otherwise normal hearts This 1s a truly re
versible tvpe of heart failure There 15 reason to believe that
a considerable number of patients with auncular fibrillation
cardiac enlargement and congestive failure (that eventually
becomes irreversible) have little or no organic heart disease
The authors believe that regularization of the rhythm with
quimdine in the early stages may prevent progressive heart
failure and m the latter stages may be curative
Clinical Report on Toxictty of New Mercunal Diuretic

for Sub A 1on  Consider
able effort has been directed toward developing a mercunal
diuretic which ts systemically less toxic than those previously
used locally nomirnitating and readsly admimstered Recently
the disodium salt of N(y carboxymethylmercaptomercur:
methoxy) propyl camphoramic acd (thiomerin®) has been
mntroduced for sub ous use This compound shows chem
nal symlanty to meriurophylime (mercuzanthin®) but the
theophyiline has been replaced by sodium mercaptacetate with
the formatton of a mercaptide Cardiac toxicity in experi
mental ammals has beea reported to be about 1/160 that of
other mercunals given mtravenously

Alan R Femberg Julien H Isaacs and Willhlam S Boikan?
(Unnv of Tllmoss) report clinical experiences with thiomerin ®
Two groups were studied 59 hospitalized patients and 350
outpatients een at mtervals of one to four weeks The chinic
group consisted entirely of patients with various degrees of
con,estive heart failure most of the hospitalized group were
also 1n congestive failure Thiomerin® was adminustered sub
cutaneously wn doses of 05 3 cc equivalent to 007-042 Gm
of the compound or 002 012 Gm mercury The most com
mon dose was 1 cc  Hospitalized patients received 1 35 mjec
tions at mntervals of one to three days chnic patients 1 25 1n
Jjections at intervals of one to four weeks as determined by
response

Results were evaluated by werght loss and clmical 1im
provement Achievement of dry weight was used as a
measure of effecttve drurest  Diurests was satisfactory n the
outpatient group Dietary co operation was found necessary

T}
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tf normal rhythm had been restored by use of quimdme m
early stages of the arrhythma

Of the 84 patients studied all with auricular fibrillation of
unknown etioloZy and no evidence of organic heart disease
61 had permanent fibrillation and 23 had transtent fibrillation
Forty seven pattents were studied carefully before and after
reverston of the arrhythmma with quinidime Six had pro
nounced congestive failure another patient who did not re
spond to qumdine also had congestive failure Seven others
had latent congestive failure

The most common symptom of those without falure was
palpitation In the group with faslure there were the custom
ary features of dyspnea orthopnea and an enlarged liver
Transverse diameter of the heart averaged 144 cm during
fibrillation and 143 cm after reverston 1n 20 patients with
out frank failure Transverse diameter 1n four with congestive
failure averaged 174 cm during and 154 cm after auricular
fibrallation In six patients the P R interval was slightly pro
longed after reversion One of these reverted spontaneotisly
without any medication Four pattents showed transient mn
version of T waves after reversion one of which reverted
spontaneously without medtcation Vital eapacity of lungs m
23 patients without failure averaged 3448 cc during fibrilla
tion and 3700 cc after reversion In the group with failure
the vital cipacity increased from 2575 to 3725 cc Armto
tongue airculation time 1n 11 patients without fatlure averaged
24 seconds during auricular fibriltation and 20 seconds after
regularization \ enous pressure m 13 patients without failure
averaged 107 mm H O durmg fibnillation and 97 mm fter
reversion

Regulanization after quinidine therapy occusred i 885 per
cent and there were no untoward complications In those who
did relapse the normal rhythm persisted for an average of
269 months Average duration of regular rhythm in patients
under 50 who relapsed w1s 61 4 months i those over SOt
was 21 months Nmeteen panents had not relapsed and still
tad regular rhythm after 2 months to 21 years Mamtenance
of regular rhythm was much longer m these patents than ‘m
those with orgamc heart disease which was reverted In the
group with advanced congestnie farlure responses were
dramatic all symptoms disappearin,, fter regulinzation
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Thurty five ambulatary patients attending the chimic for
severe congestive heart failure were given mercaptomenin so
diusm whenever a mercurial diretic was clineally indicated
The subcutaneous route was effective 1n removal of edema
prevention of accumulation of edema and mamtenance of the
patient s state of compensation In this regard 1t was as satis
factory as the previously used duretics given intravenously or
mtramuscutarly

Thiomerm® was given to 73 hospitalized patients with the
severest degree of chromc congestive heart farlure In general
druretic resp to the drug ad d sub ly was
as satisfactory as that to the previously used mercurral din
retics erther intramuscularly or mtravenously Local reactions
were usually not chimeally sigmficant and none of the patients
refused continuation of therapy because of local 1rritation

The authors concluded that mercaptomerin 1s an effective
and safe diuretic which may be admsnistered subcutaneously
to advantage Predictability of a satisfactory duretic response
and degree of dwresis achieved are similar to those with
wtravenous use of mercurophyllne njection Mercaptomerin
sodium by subcutaneous mjection 1s superior to other mercu
rial dwretics admimstered intramuscularly

Renal Failure A d with Low E: lular Sedium
Chloride Low Salt Syndrome With the wide use of low salt
diets 1 congestive heart failure and hypertenston and with
the often excessive use of dextrose 1 water for postoperative
care renal msuffictency from the low salt syndrome may be
more irequently observed Since 1t 1s usually unrecogmized
unless looked for spectfically and since adequate replacement
therapy will often alter an otherwase fatal outcome Henry A
Schroedert (Washington Univ ) describes 21 cases of the con
dition and methods for 1ts treatment

Development of the low salt syndrome was recognized by
(1) successive depression of urinary volume occurrmg during
three to five days (2) depression of urinary chlorides to neg
Ligible quantities (which did not merease after mjection of
mercurial diretics) (3) rapid progressive gan m weight
(4) elevation of nonprotein mtrogen content of the blood
(5) fall m plasma levels of chloride and sodm and {6) oc
casionally an elevation of cardiac rate Symptoms complamed
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for mamtenance of dry weight In 56 of the 59 hospitalized
patients dwresis was equal to or better than that to be ex
pected from other ditretic agents

Generalized toxic reactions were absent except for occa
stonal development of muscle cramps fatigue and weakness
resulting from too rapid depletion of electrolyte and water
Local immediate and delayed irrtative reactions occurred but
were mimmal

The authors concluded that thiomerin® admimstered by
the subcutaneous route 1s an effective diuretic 1gent Absence
of all but mmor local irritative phenomena the apparent com
plete absence of systemic toxtcity and the ease of admimstra
tion provide defintte advantage

Sub neous Ad ration of Mercap (Thio
menn®) Effective Mercurial Dwretic for Treatment of Con
gestive Heart Failure A mercurial diuretic which overcomes
many of the objections mherent n the currently available
preparattons 35 hnown as mercaptomern sodmm (thiomerin®
sodium) Not only 1s cardiac toxacity decreased but the amount
of local irritation at site of wjection 1s mimmized to such a de
gree that the preparation 1s relatively pamless on subcuta
neous njection

Robert C Batterman David Unterman and Arthur C
DeGrafi* (New York City) studied the effectiveness and
safety of mercaptomerin for treatment of congestrve heart
farlure accordmg to several plans First an effort was made to
compare predictability of an effective dwretic response to
ntravenous or subcutaneous mjection of the drug with that
to an mtravenous mjection of mercurophyllme Tor this pur
pose 45 hospitalized patients with varying degrees of conges
tive heart farlure were gnen the dwretics when prelmmary
control pertods indicated that sufficient time had elapsed to

\l therapeutic measures From data on
predctability of satisfactory dmrests that 1s a 3 Ib werght
loss mercap 1 ad ed sub Iy was decd
edly satisfactory Predictability of response whether patients
recesed mercurophylhine intravenously mercaptomerin intra
venausly of the latter subcutaneously was rdentical Urmaly
ses after admmistration of the diurctic revealed no abnormal
1ty 10 any pattent
T A A M012681 7L Ag 01949
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cumulation of edema fluid was estimated at about 8 kg Intravenous
injection of 2 cc. mersalyl and theophylline solution caused urmnary
excretion of 17 Gm. chloride calculated as sodwum chloride Three
days later the same dose resulted 1n excretion of 61 Gm and uninary
solume was progressively dimmnished ending finally i obguria. A
tater injection of 4 cc mersalyl and theophylline solution did not
affect urmary water or chlondes Ay the patent was ingesting only
1Gm salt/day excretion of 231 Gm salt (39> m Eq) accompz
nied by only 22 kg water depleted the Hular elec
trolytes A week later she had retained 34 Lg water which further
hydrated and diluted the clectrolytes She died of renal and cardiac
m ufficrency

Reversible features of the low salt syndrome esther from
spontaneous remission or therapy with salt suggest that 1t 1s
a state of renal insufficiency dependent on low plasma levels
of sodium and chloride The diuretic and mtrogen lowering
action of hy pertonic sahne solution has somettmes been dra
matic as in the following case

Man 67 with arter1o clerotic heart disease severe ascites and
edema lost over 500 m Eq chloride 1n urne 1n 10 days as a result of
mercunial and <anthine dwreties Characteristic symptoms and
signs appeared and urinary output dimimished. Transfu 10n of whole
blood did not mitiate diuresis nor did use of 5 per cent dextrose
mtravenously Probably the latter only served further to dilute the
electrolytes But intravenous myection of 255 m Eq salt (16 Gm.)

restored el lyte batance sufh ly to allow diwresis

to begin In four days urinary output increased to well over 1 L
however chloride output of urine remamed exceedingly low and
symptoms disappeared Although he had gamed 29 kg m weight
dwress nmitiated by salt resnlted in loss of this amount and a further
loss of 1 kg

Of the 21 patients with the low salt syndrome 10 died and
11 recovered In most of the fatal cases terminal renal msuffi
ciency was considered only 1n retrospect Imjectson of hyper
tonic sedwm chloride solution was not accompamed with ad
verse symptoms when plasma electrolytes were low Venous
pressure was measured simultaneously and usually there was
no change Presence of pulmonary congestion did not contra
indicate injection of hypertonic sodmum chloride

The mechanism by which lowered electrolytes contribute
to renal y 1s unks Th Uy f adeg
water 1s available and plasma 1s bemng filtered by glomeruli
normat kidneys should be able to excrete water and retam salt
until electrolyte balance 1s restored The abnormal (hyper
tensive cardiac or aged) hidney may be deficient m some
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of were (1) drowsiness weakness and lethargy (often wrongly
attributed to sedatives) (2) loss of appetite sometimes with
thirst  (3) nausea and occastonal vomiting  (4) occasionally
abdonimal and muscular cramps and (5) the secondary symp
toms of an icrease mn extracellular flinds when edema was
already present In every patient observed there was some
degree of organic renal disease usually without renal mnsuff
ctency or 1 functional renal disturbance such as that asse
crated with congestive failure

Therapy was aimed at rapid restoration of concentration
of sodium and chloride m extracellular fluids to relatnvely nor
mal levels by intravenous injection of hypertonic solution of
sodium chloride (5 or 6 per cent) Since the problem m these
patients was overhydration because extracellular flmd con
tamed an amount of sodiim chloride insufficient to mamtun
normal osmotic equilibrium the most raptd method of restor
g concentrations of sodium and chloride to normal wis to
admimster salt without water Expermments showed that mtra
venous admmustration of 5 or 6 per cent sodium chloride solu
tton could be tolertted if given slowly the venous pressure
rismg only shghtly af at all Although <alt can be gnen
orilly the amount usually necessary to restore electrolste
equilibrium may be Jarge (20-10 Gm) can prodice gastro
intestinal disturbances and m1y have an erratic rate of ab
sorption The amount of sodum chloride given depended on
caleulation of the deficat i plasma n esttmated mterstitial
fluids and m accumulated edema Nosmal extraceliular flurd
volume was considered 20 per cent of badi weight T'dema
flmd 1f present was roughly esttmated from gam m body
weight Plasma levels of chloride and carbon dioxide com
bining power were followed duly subsequent mjections of
salt nere based on these values Usually when plasmt Tevel of
chloride reached 90 93 m Fq /L diuresis was well established
As a rough 1pproxumation for a 70 hy man 171 mI'q so
dum chloride (1 Cm)) should be expected to elevate pirsmt
tevels 1 mTq/L 1f edema 1s not present and salt 1s not
excreted

Deselopment of the fow «alt syndrome 15 itlustrated by the
following case

\Woman 30 had subacute and chrom¢ rhenmatic cndocirditis
with mmyolvement of mitral and trcw pid vilve Farcedlulr ¢
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vama Hospital, 1937-47, Inclusive was made by Joseph B
Vander \eer and P T Kuo® (Philadelphra) Of 26628 preg
nant women deliered during this period 409 had heart dis
ease Types of heart disease were i approxumately 80 per
cent theumatic m 12 per cent hypertensive cardiovascular
m 4 per cent congenttal Of the 400 patients 313 per tent
were grven digitalts at various periods before durmgand after
pregnancy There were 14 maternal deaths (mortality rate
of 34 per cent) among the 409 panents Heart failure was
directly or mdirectly responsible for 10 deaths Seven pattents
with rheumatic heart disease died between the seventh and
eighth month of pregnancy and three died m the first 48 hours
of puerpertum Acute mnfections were the cause of death in 7
of the 14 patients precipitating acute congestive failure mn 4
There were 54 fetal deaths (132 per cent) prematurity was
the commonest cause Approximately 50 per cent of patients
were delivered by use of low forceps duning the second stage
of labor \ajor operative procedures were rarely performed
on patients with rheumatic heart disease unless there were
gynecologic indications

Systohc murmurs of grade 1 ntensity are of hitle sigmfi
cance durmng pregmancy especially if best heard in the pul
monic area If the patient gives a history suggestive of pre
vious rheumatic infectton and the murmur exceeds grade 1 m
wntensity a diagnosis of potential heart disease should be
made Such murmurs can best be diagnosed after dehvery
howeser frequent exammmation of heart and lungs durmg
pregnancy and labor should be made to determtne the func
tional capacity of the patient Decompensation 15 most often
mamifested by elevation of respiratory rate tachycardma and
2ppearance of most rales at lung bases Pulse rates exceeding
110/minute and resptratory rates above 24/mmute mdicate
onset of acute heart farlure

With the possible exception of patients wath coarctation of
the aorta all patients functionally m class 1 and most m class
2 may be aloned to undertake pregnancy Patients function
ally 1n classes 3 and 4 with or without a previous history of
decompensation and those with auricular fibrillation should
be advised agamst undertaking pregrancy If such patients
are pregnant when first examined and have not passed the
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functions Whether the low salt syndrome occurs only with
renal disease or renal functional disturbance cannot be stated
at this time Return of renal function probably does not de-
pend on restoration of circulatory efficiency through increases
m blood volume for venous pressure was not reduced during
anurta Nor does 1t depend on adequate levels of blood pres
sure The hazards of nigid restriction of sodium chloride 1n
diets of cardiac patients used concomitantly with mercunal
diretics cannot be overemphasized

Use of Potassium Chlonde and “Digoxin” 1n Congestive
Heart Failure Because many cases of poisomng have resulted
from the use of purified glycosides of digitalis 1n the treat
ment of heart disease and because damaged myocardiums are
known to be deficient mn potassium I £ Buff® (Charleston
W Va) tested the value of potassium therapy n patients
with congestive heart failure The results were satisfactory
Therefore 40 patients were treated with combined potasium
and digowxin therapy (digoxin 15 a pure digitahs glycoside
which 15 excreted with moderate rapidity)

Eighteen of the 40 patients had symptoms of digitahis pot
soning when they were first seen They were given 5 10 Gm
potassiim chlortde i mulk orally or by ntubation When the
patient recovered from digitalis toxicity a mamtenance dose
of 10 Gm potassium chloride in milk was given three times
daily for one week Then administration of the smallest dose
of digoxin which would mamtain digitalization was begun
The remaiming 22 patients were m failure but had not pre
viously been digitalized They were given 05 mg digoxin
and 10 Gm potasstum chlonde three times daily until a defi
nite level of therapeutic digitalization was obtained After
digrtalization maimtenance doses of digoxm and potassium
chloride were established

‘The response of these patients to combined therapy was
good Potassium seemed to enhance the action of digoxin and
toxicity did not occur Under other regimens especralfy in
older age groups mental depression and lack of co operation
are noticeable but with this therapy patients were alert an
co operative

Cardiac Disease in Pregnancy Study of Patients with
Heart Disease at Philadelphia Lying In Division of Pennsy!
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colored cinematographs of the auricles of the imntact dogs
heart at speeds up to 2000 frames/second Projected at 8
frames/second motion of the auricles was slowed 250 tunes
A magnifying lens enlarged the auricle 100 or more times
The aunicular contraction wave was actually seen for the first
time 1n this way Over 75000 {t of film from experiments on
over 200 dogs have been studied Arrhythmas were produced
by acomtine and by postelectric stimulation methods A dual
beam cathode ray oscillograph was used 1n some experiments
and 1 others multiple channel electrocardiographic studtes
were used

It was concluded that all types of aunicular arrhythmia
(premature extrasystoles paroxysmal tachycardia flutter and
fibrillation) arise from a single focus and that circus move
ment does not occur When a drop of 02 per cent solution of
acomtine 1 benzene was placed on a small area of the wall
of the auricle auricular fibnllation usually resulted after a
few minutes When the ectopic focus was cooled by spraying
with ethyl chloride the rhythm often changed in the follow
ing order from aurncular fibnllation to flutter auricular
tachycardia and sinus rhythm with auricular premature sys
toles When cooling was stopped and the point of application
of acomitine was allowed to come toward body temperature
a return of arrhythmias 1n reverse order was usually observed

Mechamsm of Auncular Flutter and Fibrillation Topical
administration of acomtine as a subepicardial njection of a
dilute solution or an application of a few crystals on the ept
cardial surface of any part of the exposed auricle of a dog
causes m a few munutes the appearance of a regular aurncular
tachycardia with rates of approxmmately 300 beats/munute
Often the mjection of acomtine causes an auricular fibnillation
to appear David Scherf and Rosario Terranova® (New York
Med College) continued their mvestigations of this phenome
non to accumulate further evidence that the acomtine tachy
cardia actually represents auricular flutter and not a tachy
cardia peculiar to the drug

Studies showed that aurscular fibrillation could be trans
formed 1nto auricular extrasystoles and flutter by slowing of
the rate of stimulus formation with cooling the site of applica
tion of acomtine Cessation of the cooling led to Teappearance
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fourth month of pregnancy abortion 1s indicated Thereafter
conservative management 15 usually advisable Close obsenva
tion adequate bed rest strict control of diet and sodium chlo
ride mtake and judictous use of digitahs usually mamtam
these patients in compensation through pregnancy and labor
The earltest s1igns of heart failure are an ndication for admm
tstration of digitalis Cesarean section and hysterotomy are
usually not indicated 1n patients with rheumatic heart divease
with failure but are frequently helpful 1n patients with hyper
tensive cardiovascular disease with pre eclampsia and eclamp
siz Lightening of the arculatory load during the last few
weeks of pregnancy accounts for the relatively rare owcur
rence of acute cardiac failure in the last month of gestation
In most patients with heart disease surgery s not recom
mended because the mortalty rate has been demonstrated to
be much higher when operative procedures are used

ARRHY THMIAS

Becau ¢ of its hifcsaving value m paroxysmal ventricular tachycardia
quundme 15 often cansidered the drug of choice for paroxysmal auricular
tachycardia Actually digitalis intravenously m the form of lanatoside
€ 15 usually to be preferred Because treatment of the two conditions
differs an elictrocardiogram should always be taken when there 1 doubt
as to which condition 1s present

Two of the followng articles offer strong evidence agamst the validity
of the classic hypothess that the circus movument 15 the basic mechamsm
responsible for auricular flutter and auncular fibrillation —Ed

Mechamsm of Aumcular Arrhythmias Since the classic
studies of Lewis on the nature of auricular arrhythmias little
has been published on the subject He believed that auricular
flutter 15 due to a regular circus movement i the auricles
which sweeps around the opemngs of the venae cavae He at
tributed auricular fibrillation to a circus movement of the
same general type but the impulse was thought to pursue a
tortuous and redundant path Paroxysmal auricular tachy
cardia was attributed to a raprdly discharging ectopic focus In
the aunicle

For three years Myron Prinzmetal Eliot Corday Isdor
C Bnli Alun L Seflers Robert W Oblath Walter A Theg
and H E hruger” (Unnv of Califorma) have been taking
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they were frequently accompamed by substernal pam sudden
collapse shock dyspnea or syncope The immediate prog
nosts was good because mn all but a few patients normal
thythm was resumed following appropriate therapy The
ultimate prognosis was not good 1 those who had underlymg
coronary or valvular disease however a fair number of these
were able to carry on a useful occupation for years In persons
with no organic heart disease prognosis was generally excel
lent However even m this group sudden death may occur
death durmg a paroxysm occurred 1 one patient who had a
structurally normal heart at autopsy

The treatment of chaice for paroxysmat ventricular tachy
cardia 15 quinidine therapy Oral administration was success
ful 1 46 of 57 episodes In patients seriously 1ll intravenous
admimstratron was successful iz 20 of 31 attacks In 13 pa
tients magnesium sulfate given intravenously was occasionaily
of value 1n 2 potassium salts gtven orally were of no value
1 1 ntravenous admimnistration of morphine was of no value

Tt s Tuded that the intell use of quimdine 15 of
sreat value i this condition and frequently saves the hie of
the patient

Supraventricular Paroxysmal Tachycardia in Infants and
Children 1s discussed by Stanley Gibson! (Northwestern
Univ ) The cause of paroxysmal tachycardia 1 nfancy 1s
obscure It may occur at any period during mnfancy but ts
Likely to anse during the first few weel s of hfe The symp
toms include restlessness and irritability poor response to
feedings frequent vomiting ashen gray color with the pos
sible appearance of distinct cyanosts as the attack progresses
The respiratory rate 1s alarmmngly mncreased and may reach
150/mnute Because of rapid breathing and chest norses
cardiac auscultation may be difficult The rapid heart rate
alone furnishes the clue to diagnosis the rate 1s regular prac
tically always above 200/minute and may be m excess of 300
As the attack progresses the liver enlarges and edema of the
lower extremities may occur Unless rapid heart action 1s inter
rupted by therapy the course may be steadily downhill with
fatal termmation In this respect paroxysmal tachycardia n
nfancy differs from that commonly seen 1n older children and
adults tn whom the attack eventually subsides even without
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of flutter and when the rate of stimulus formation agam
creased fibrillation appeared

During auricular flutter stimulation of the vagus nerve
and cooling of the site of aconttine application were used s1
multaneously The flutter was abohshed by the cooling and
when 1t reappeared the rate slowly mncreased without any
change of the form of auricular waves The long distance be
tueen P waves could not be explained by presence of a eircus

1 lation of the vagus nerve dur
ing aurtcular flutter caused long pauses between the aurcular
waves this also spoke against presence of a continuous €ir
culating wave

At the beginning of the action of acomtine a sinus tachy
cardra appeared and was mhibited by stimulation of the
vagus later auricular flutter suddenly appeared and its rate
mereased during stimulation of the vagr From this it 1s con
cluded that two different types of sttmulus formation were be
mg dealt with The hypothesis 1s advanced that during aurt u
lar flutter there 15 2 constant stimulus and the response of the
auricle to this stimulus depends only on the length of the re
fractory phase

Paroxysmal Ventricular Tachycardia Study of 107 Cases
1s reported by Charles A Armbrust Jr and Samuel A Le
vine? (Harvard Univ) Patients were aged 13 83 however
most were 50 70 Diagnosis was often suspected by sumple
bedside exammation but was confirmed by electracardio
graphic studies Chnically an occastonal case was overloaked
because only one heart sound could be heard to each cardiac
cycle and the rate was estimated to be only one half of its
actual value

In 79 patients (74 per cent) the underlying cause of heart
disease was coronary artery disease generally with recent or
old myocardial mfarction Nine patients had rheumatic heart
disease 13 no heart disease and 6 mrscellaneous conditions
There were 27 patients who had recurrences of prolonged
attacks over a course of months or years the duration vary
g from hours to 24 days Digitalis seemed to play a role in
the precipitation of paroxysmal ventricular tachycardia im
only a small number of pattents

‘Although attacks of tachycardia were often symptomless
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they were frequentl d by sub 1 pain sudden
coliapse shock dyspnea or syncope The immediate prog
nosis was good because i all but a few patients normal
thythm was resumed following appropriate therapy The
ultymate prognosts was not good 1n those who had underlymng
coronary or valvular disease however a fair number of these
were able to carry on a useful occupation for years In persons
with no organic heart disease prognosis was generally excel
lent However even m this group sudden death may occur
death dunng a paroxysm occurred 1n one patient who had a
structurally normal heart at autopsy

The treatment of choice for paroxysmal ventricular tachy
cardia 15 qumdine therapy Oral administration was success
ful m 46 of 57 episodes In patients serrously 11l intravenous
admimistration was successful i 20 of 31 attacks In 13 pa
tients magnessum sulfate given mtravenously was occasionally
of value 1n 2 potassium salts given orally were of no value
m 1 mntrasenous admimstration of morphine was of no value

t 15 luded that the 11 use of dine 15 of
great value m this candition and frequently saves the life of
the patrent

Supraventnicular Paroxysmal Tachycardia in Infants and
Children 1s discussed by Stanley Gibson! (Northwestern
Univ) The cause of paroxysmal tachycardia in mfancy 1s
obscure It may occur at any period during infancy but 15
Tikely to arise during the first few weeks of hfe The symp
toms include restlessness and irritability poor response to
feedings frequent vortmg ashen gray color with the pos
sible appearance of distinct cyanosis as the attack progresses
The respiratory rate 1s alarmingly increased and may reach
150/mmute Because of rapid breatlung and chest noses
cardrac auscultation may be difficult The rapid heart rate
alone furmishes the clue to diagnosts the rate 1s regular prac
tically always above 200/minute and may be m excess of 300
As the attack progresses the hiver enlarges and edema of the
lower extrermties may occur Unless rapid heart action 15 inter
tupted by therapy the course may be steadily downhill with
fatal termmnation” In this respect paroxysmal tachycardia n
wfancy differs from that commonly seen 1n older thildren and
adults m whom the attack eventually subsides even without
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specific measures to break the abnormal rhythm Moreo'
measures usually employed t older patients such as mass:
or compression of the carotid simus pressure on eyeballs
duction of vonuting quinme quinidine ptlocarpine or phy
stigmme are rarely effective in infants However digatalis
often effectnne Digitalis was used successfully 1n all but 2
12 patients

If symptoms are not alarming and there 1s no vomitu
di,italis may be given by mouth 50 mg mtially followed '
25 mg at four hour mtervals Normal rhythm 15 sometum
established 1 24 hours but two or three days of therapy m
be necessary If symptoms and signs are more severe digtta
m similar or even larger doses may be grven intramuscularl
In two infants whose condition was so grave on admission th
digitalis would probably not have acted with sufficient rapu
ity to save life acetylcholime bromide intrayvenously produce
2 prompt response One infant required only 1 mg but
total of 7 mg was necessary in the other

Paroxysmal tachivcardia m childhood 1s less serious tha
m infancy and may respond to a variety of therapeutic meas
ures Digitalis and/or quimdine are usually sucecessful whe
stmpler measures fail

Treatment of Paroxysmal Supraventricular Tachycardu
with Lanatoside C ] Gordon Barrow (Atlanta Ga ) treatec
26 patients with paroxysmal supraventnieular tachycardi
which was refractory to vagus stimulation with lanatostde €
intravenously Usually injection of an imtial dose of 12 mg
was done 1 60 120 seconds If rhythm had not reverted to
normal m 30 nunutes 04 mg more was given i the vem In
one case a third dose of 04 mg was necessary before the
rhythm was controlled but in all other patients arrhythma
was stopped by 1216 mg of drug Lanatoside C proved non
toxic and relatively free from unpleasant side effects Parrow
believes 1t 1s the drug of choice at present for treatment of the
acute attack of paroxssmal supraventricular tachyveardin
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El ECTROCARDIOGRAPHY AND OTHER
PROCEDURLS

The 1dea that electrocardiograms are useful only m prumary discases
of the heart 1s erroneous Actually the tratings may be of surgestiv
value 1n such diverse condit ons as myx dema famifial periods paralysts
and changes 1n the concentration ot certasn ejectrolytes It 13 al o 1mpar
a1t to reali e that emotsonal dy turbances many drugs and the process
of amng may produce clectrocardiographic changes m the abscnce of
clmeally nnportant heart disease 1t cannot be emphasized 00 strongly
that opimons based on el alone without tion with
the entire climcal picture are likely to lead to grave dugnostic rrors

The electrohvmograph although’ still in the devefopmental stape and
largely a research tool ts beginnung ta offer mfarmation of climcal value
Angiocardiogragty 15 proving of mcreasmg valu 1 detection of the
various tvpes of cangen tal cardiac disease but 1s not without dang ¢
It 1s a simpler techmc than carduac catheterization The rejative hazards
of the two procedures and the comparative value of the mnformation
yiclded by them are as yet uncertain-—Fd

Electrocardiographic Qbservations during Cardiac Cathe
fenzation are teported by [ Ralph Goldman S$ Gbert
Blount Jr AllanL Triedlich and R 7 Bing 3 Although over
all mortahity 1n cardinc catheterization reported from varidus
1zboratories 1 low (01 per cent) certain complications may
anse dunng the procedure~—primanly cardiac arrhythmias
secogmtion of which 1s smportant

The authors made electrocardiographic observations
throughout cardiac catheterization m 50 patients One or more
tvpes of cardiac arrhythimia developed m all but one patient
\unicular premature systoles occurred in 60 per cent nodal
premiture systoles 1n 78 per cemt supravemtnesiar tachy
cardia of auricular or nodal origan n 28 per cent and auricular
flutter 1n 6 per cent \ entricular premature systoles occurred
n 86 per cent and short bursts of ventricular tachycardia
m 78 per cent Ventricular flutter was seen 1 6 per cent
Vintricular fibrillation developed m one patent during car
diac catheterization with a fatal outcome Varipus degrees
of auriculoventricutar block occurred 1n 8 per cent of patients
and transient right bundle branch block m 12 per cent

With one exception withdrawal of the catheter resuited m
cessation of the serious arthythrmas encountered Therefore
prompt recognition of appearance of an arrhythmia 15 of great
mportance This may best be accomplished by continuous
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electrocardiographic observation during cardiac catheterza
tion

Diiferentiation of Changes m Q T Interval m Hypocal
cemua and Hypopotassemia A Carlton Ernstene and Willam
L Proudfit* (Cleveland Clinic) describe electrocardiographic
findings 1n a typical case of hypocalcerma and n five cases of
bypopotassemia due to various causes

Earliest effect of a low serum potassium content consisted
of rounding and broadening of T waves T waves generally
but not always decreased 1 amplitude also Q T iterval was
frequently prolonged and whether or not this change oc
curred was determined entirely by the degree to which dura
tion of T waves was mcreased RS T segments were not
lengthened but were often shghtly depressed Duration of
QRS complexes was increased occasionally Promment u
waves commonly appeared m hmb leads and lead CFy and
by partial fusion with the descending himb of the T waves
sometimes caused further apparent lengthenmng of Q T
interval

In contrast to findings 1n hypopotasserma the electro
cardiographic pattern of hypocalcerma was stmple and con
sisted entirely of prolongation of the Q T imterval due to
lengthening of the RS T segment

Hyperpotasserua and Electrocardiographic Changes 1m
Uremia J Wener and N k M de Leeuw (Montreal) made
electrocardiograms and took specimens of blood for chemical
analyses at repeated intervals of five patients with uremia In
one pattent the final ECG s were obtamed at the mstant of
death and m two others LCG s and serum for potassium de
terminations were obtained within one hour before death

The earhest electrocardiographic abnormality noted was
elevation of the T wave which was especially apparent 1
lead CF, Peaked T waves were not always mcreased abnor
mally and in some imstances only 2 slight elevation oceurred
which 1f taken 2lone without a previous tracmg for compar
son was well within normal imits T wave changes became
apparent at serum potassium concentrations of 237288 ms
per cent At concentrations of 288 mg per cent and above
depression of the ST segment with diphasic or nverted T
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waves was noted P waves disappeared at serum

p
levels of 332 mg per cent and above Widening of QRS com
plexes 1ndicating intraventnicular block was observed at
serum potassium levels of 332 mg per cent and complete
disintegration of the eatire QRS complex termnating in
cardiac arrest was noted 1n the termmal tracing n one patient
at a serum potassium concentration of 3+9 mg per cent

Severe renal msufficiency as evidenced by high nonprotein
mtrogen and creatinine values was present mn zll five patients
However there was no correlation between degree of non
protein mitrogen and creatimine retention in blood and serum
potasstum concentration There was close correlation between
potassium retention and volume of urmne excreted Elevations
of serum potassium levels were noted only 1n the presence of
persistent oliguria or almost complete anurta Hypochloremia
was present in only one patient Serum sodium concentration
determuned 1n only one patient was slightly below normal
Serum calcium concentration varied from 605 to 963 mg
per cent none of the patients showed any symptoms or signs
of tetany Neurologic disturbances such as paresthesta weak
ness or flacad paralysis reported m some cases of hyper
potassemia were absent

Order of T Wave Changes in Fxercise Electrocardiograms
Urs Straumann® (Basel) used a method for measured exercise
with the patient r bent to el chinostattc mfl
due to changes from the erect to the prone position Tests
were made with an ergometer attached to the foot of the pa
tient s bed and mamipulated with the arms The friction gen
erated by moving the hand grips warmed copper plates set
between wooden blocks From the temperature difference spe
cific heat and size of the copper plates the calories created by
effort were measured and converted into lalograms The load
of exeruise was divided mto four grades mereasing from 120
to 1200 or more kg

Results of the tests were tabulated 1n percentage deviation
from the resting average 1n each case

Ten healthy subjects aged 2228 were given tests and
showed striking lowering of T waves after effort of grades
3 and 4 which lasted about 1%, minutes or less depending on
the energy expended The mmttal rise 1n T waves observed by
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electrocardiographic observation durmg cardiac catheteriza
tron

Differentiation of Changes i Q T Interval i Hypocal
cemia and Hypopotassemma A Carlton Ernstene and Willam
L Proudfit* (Cleveland Clinic) describe electrocardiographic
findings 1 a typical case of hypocalcemia and 1n five cases of
hypopotassemia due to various causes

Earliest effect of a low serum potassium content consisted
of rounding and broadening of T waves T waves generally
but not always decreased 1n amplitude also Q T interval was
frequently prolonged and whether or not this change oc
curred was determined entirely by the degree to which dura
tion ot T waves was mcreased RS T segments were not
lengthened but were often shightly depressed Duration of
QRS complexes was increased occasionally Promment U
waves commonly appeared mn lmb leads and lead CFy and
by partial fusion with the descending imb of the T waves
sometimes caused further apparent lengthening of QT
mterval

In contrast to findings in hypopotassemua the electro
carchographic pattern of hypocalcemia was simple and con
sisted entirely of prolongation of the Q T mntervat due to
lengthening of the RS T segment

Hyperpotasserua and Electrocardiographic Changes 1o
Urerma ] Wener and N K M de Leeun® (Montreal) made
electrocardiograms and took specimens of bleod for chemieal
analyses at repeated mtervals of five patients with urema In
one patient the final ECG s were obtamed at the instant of
death and i two others ECG s and serum for potassium de
terminations were obtamed within one hour before death

The earhest electrocardiographic abnormality noted was
elevation of the T wave which was especially apparent 11
lead CF, Peaked T waves were not alnays mcreased abnor
mally and n some mstances only a shight elevation occurred
which 1f taken alone without 2 previous tracing for compari
son was well within normal houts T wave changes became
apparent at serum potassium concentrations of 237288 mg
per cent At concentrations of 288 ma per cent and above
depression of the S T segment with diphasic or myverted T
haaryee 38 260 272 Augu t 1949
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cardiographic abnormalities which at least superficually re
semble those produced by organic myocardial disease The
commonest abnormalities are displacements of the ST seg
ment from the 1soelectric line and lowering or mversion of T
waves Smce 1t seemed that suggestion of emotional states to
a person under hypnosis ight result in similar 2bnormalities
Leshe L Bennett and Norman E Scott? (Umv of Califor
nia) experimented on five normal persons In ail five tachy
cardia was produced In one when emotional states of anxrety
and anger were suggested the ECG showed defimte T wave
abnormalities In this person the procedure was as follons

Procevure —Hypriosss was wduced While the person was go
mg to sleep he was told that all bodily sensations would disappear
Tachycardia was then produced by suggestion After tachycardia
was establish d the person was told of it and that he could do noth
g about it even if he wished Then he was told that his helpless
ness made him angry—angry to the extent that his anger encom
passed both limself and the hypnotist Immediately thereafter he was
reassured and given suggestions for relaxation and sleep Three
standard leads were taken during the period of hypuotic sleep
anxtety and anger and deeper leep Additional control ECGs
were made when the person was not hypnotized

The ECG s made during hypnotic sleep did not differ
sigmficantly from the control ICG however the ECG made
during a period when anxiety was suggested showed definite
deviations The most ipportant abnormalities were accel
erated rate lowening of T; and lowering or disappearance of
Ty and Ts These electrocardiographic changes occurred 2 3
minutes after suggestions of anxiety the tracing reverted to
normal within 60 90 seconds after the person was reassured
There was a strilung siumitarity between these abnormahties
and those due to organic heart disease

Results of this expermment indicate that a diagnosis of
cardiac disease 1 a patient should not be made from an ECG
alone without relating 1t to the whole chinscal picture

Study of Electrocardiogram 1n Persons over 70 Changes
m the electrocardiographic scheme of elderly persons have
been described a number of times but there has been no agree
ment as to the frequency of abnormal records R J Ve
Namara® (Charleston W Va) attempted to determme et
dence of abnormal ECG s 1n elderly persons without cardiac
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other mvestigators was not noted and Straumann behiey
this to be due to absence of clmostatic mfluences

The second group tested comprised 31 patients 3 of whe
had electrocardiographic signs of myocardial damage Th
reacted to grade 1 exercise with decided Jowering secondan
of T waves Of six patients with questronable cardinc diea
two reacted normally the other four had definitely lowered
waves after grade 1 exercise Twenty two patrents gave !
evidence of cardiac msuffictency but their histories suggest:
that the myocardium might be overstramned Two of them b
a primary nise and three a secondary lowering of T way
whteh was more pronounced than mn normal subjects St p
tients mn this group showed primary lowenng of T waw
whereas 11 reacted normally

Healthy subjects had maximal secondary lowermg of
waves averaging 17 per cent after gride 1 40 per cent aft
grade 2 and 3 and 53 per cent after grade 4 exercises A bn
summary of three cases reported by Straumann gives an i
of what happens to T waves (1) A cardiac patsent had
primary rise of T wave height 55 seconds after grade 1 effo
but a secondary lowering of 20 per cent m 7 10 msnute
On grade 2 exertion there was a marked primary nise follow
1 three to five nunutes by 1 secondary lowermg of 40 per ce:
of resting T wave height (2) A hypertensive patient rezctc
to grade 1 exercise with a secondary lowerng of 30 per cer
(3) A patient with bronchopneumoma and negatne findmg
on the ECG showed an msigmificant primary lowering bt
a rather lngh secondary lowering of T waves after grade
exercise This was a borderline case

It 15 shown that exercise tests with constant observatio
of T wases give information about the adaptabihty of tf
heart muscle to physical effort The time element 1s ymportat
i T wave nterpretation for i the first 15 seconds th
changes are rapid and primary lowering m1y een off m 3
seconds

Straumann compires hs results with those reported b
others

Production of Electrocardiographic Abnormalties by Sug
gestion under Byptovs Case Report There bas baen wareas
g Tecognition that anviety states fear ncuroclrl‘u‘hl:lr
asthenrt lnpenennhnon syndrome et¢c my cnseme’ O
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enlargement and hypertension Patients selected for study
were presumably normal from a cardiac standpomnt at all
standards except electrocardiographic there were 78 men
grap!

and 22 women aged 70 and over who were recenving no cardiac
medication and who were without sigmficant cardiorespira
tory symptoms Auscultation revealed no diastolic murmurs
and no systolic murmurs of more than famt or moderate i
tensity Blood pressure was 160/90 or under A teleroentgeno
gram showed heart size to be within normal limits No patient
gave a history of substernal effort pamn or of previous sesere
chest pain suggestive of corgnary occlusion

Abnormal ECG s were found 1n 30 per cent The common
est abnormalities were premature contractions, T wave
changes low voltage of QRS complex and intraventricular
conduction defects Thirty one per cent had only mmor
changes of indefimte significance such as premature contrac
tions low voltage or P wave srregulanty and 39 per cent had
a normal ECG Electrocardiographic abnormalty became
more frequent with mcreasing age m the second half of the
eighth decade but essentially normal outnumbered abnormal
FCG s n persons over 80 Inudence of abnormal ECGs was
ligher among men

Electrocardiogram 1n Familial Pertodic Paralysis I amuhal
periodic paralysis ts a rare disease characterized by recurrent
attachs of quadriplegia which usually occur at night and are
assoctated with a low serum level of potasstum Harold N
Perelson and Richard S Cosbyv? (Los Angeles) report clectro
cardiograpluc findings 1n two cases of famihal pertodic p3
ralysis and discuss their diagnostic value

\an 25> was hospitalized during an attack of fanulal penodic
paralysis El revealed a mod degree of sagging
of RS T segment mn lead I and depression of RS T take-offs in leads
11 and 11 In le1d CF the RS T take off was depressed and there
was pronounced sagging of the RS T segment Q T was 06 sccond
which with heart rate of 75/minute indicated marked prolongation
Serum potissium level on the day after hospitahzation was
mg /100 cc  On the second day after hospitalization = tracings
showed a return to norml the Q T interval measuring 04 at a ratc
of 60 beats/minute T ware was elevited and the base narrowed as
compared with the previous tracing Deternunation of serum potas
stum level done on this day was 202 mg /100 cc. 3

In another attack six years later serum potissium level was 7
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mg and the ECG showed prolonged Q T interval grossly abnormal
T waves and depression of RS T segments 1n all leads Potassium
chlonde 1 Gm intravenously and 1 Gm orally four tumes daly
was given The following day serum potassium value was 172 mg
and the ECG appeared normal

In another patient on whom ECG s were obtaned during
the terminal portion of an attack of famihal periodic paralysts
U waves were seen i leads I II and CFy and T waves were
diphasic m lead III

Common to the small number of tracings so far reported
m familial periodic paralysis are prolonged conduction tumes
and changes associated with cardiac depolarization and re
polarization Prolongation of the P R interval traventricu
far block and PS T abnormalities occur but with no um
formity from patient to patient The findings which appear
most char; 1stic of hypop are prol of
Q T interval depression of RS T segment and low rounded
T waves This combmation 1 ECG s 1s rare

Difficulties m Electrocard Drag of Myo
cardial Infarction are discussed by Louis Levy IT and Albert
L Hyman! {Loustana State Univ) Changes in QRS com
plexes mndicating mfarction are of primary importance in
electrocardiographic confirmation of this condition T wave
and RS T segment changes alone are not suffictent to ndi
cate presence of dead cardiac muscle T wave mnversion alone
may merely reflect a stage of 1schemia and RS T segment
changes alone may signify a state of mjury however unless
QRS changes appear and persist 1t 1s rarely justifiable to
make an electrocardiographic mterpretation of myocardial m
farction Experimental production of mjocardial nfarction
has demonstrated the stages through which cardiac muscle
passes and the resultant electrocardiographic sequence of
changes which correspond to the stages of ischemia 1njury
and death of muscle The latter causes appearance of perma
nent Q waves or QS waves over the area of mfarction For
Q waves to appear 1n leads taken over the area of wnfarction
there must be [1ving muscle 1n the ventricular wall opposite or
adjouung the area of infarction since the normal sequence
of actrvation in this area 15 responsible for genesis of the Q
wave If the infarction involves only the outer portions of the
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enlargement and hypertension Patients selected for study
were presumably normal from a cardiac standpomt at all
standards except electrocardiographic there were 78 men
and 22 women aged 70 and over who were receaving no cardiac
medication and who were without sigmficant cardiorespira
tory symptoms Auscultation revealed no diastohic murmurs
and no systolic murmurs of more than famt or moderate
tenstty Blood pressure was 160/90 or under A teleroentgeno
gram showed heart size to be within normal nuts No patient
gave a Iustory of substernal effort pain or of previous severe
chest pain suggestive of coronary occluston

Abnormal ECG s were found m 30 per cent The common
est abnormalities were premature contractions T wave
changes low voltage of QRS complex and mtraventricular
conduction defects Thirty one per cent had only mmnor
hanges of ind 18 e such as premature contrac
tions low voltage or P wave wrregulanity and 39 per cent had
a normal ECG Electrocardiographic abnormality became
more frequent with increasing age 1n the second half of the
eighth decade but essentrally normal outnumbered abnormal
ECG s n persons over 80 Inadence of abnormal ECG s was
higher among men

Electrocardiogram 1n Familial Periodic Paralysis Fanulial
periodic paralysis 1s a rare disease characterized by recurrent
attachs of quadriplegia which usually occur at mght and are
associated with a low serum level of potassrum Harold N
Perelson and Richard S Cosby?® (Los Angeles) report electro
cardiographic findings n two cases of familal periodic pa
ralysis and discuss their diagnostic value

Man 2> was hospitalized durng an a:tjacl\ of famihal periodic

paralysis Elect revealed a degree of sagging
of RS T scgment m lead I and depression of RS T tahe offs 1 leads
II and III In lead CF, the RS T take off was depressed and there
was pronounced sagging of the RS T segment Q T was 06 sccond
which with heart rate of 75/mnute ndicated marked prolongation
Serum potassium lIevel on the day after hospitalization was
mg /100 cc. On the second dav after hospitalization tracings
showed a return to normal the Q T interval measuring 0.4 at a rate
of 60 beats/mmute T wave was elevated and the base narrowed as
compared with the previous tracing Determination of serum potas
swum level done on this day was 26.2 mg /100 cc s
In another attach six years later scrum potassium level was 7
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standard electrocardiographic feads I 11 and II one of two
pomts on the body 1s connected to each end of the galvano
metric string or whatever recording device 1s used Therefore
these Jeads are called bipolar Leads T 1T and IIT represent
respectively the difference 1o potential between the right and
feft arms right arm and left leg and left arm and left Teg
Si ce exch standard lead represents the difference in poten
tial between two pomts on the body an ELG wilf not reveal
with certainty the nature and magmiude of the electncal
changes occurring at each of these pamnts separately

In order to record electrical potentals of a single pomt
on the body the electrode known as the central termunal T
was created by connecting each of the three extremuties used
for the standard leads to a common point through a resistor
of 5000 ohms [he potential of thus electrode undergoes no
or only shght fluctuation durmng the cardiac cycte an ECG
made by connecting this electrode through a galvanometer
with some potnt on the body 1s therefore a record of the un
compheated potential variations of a particular pomt In con
trast to a standard lead the record 15 umpolar

Lead IV was then developed It 1s made by recording the
diiference 1 patential between a point on the thorax siear the
apex of the heart and another on the back close to the angle
of the left scapula In a sense this 1s an asymmetrical b
polar or a relatively wmipolar {ead i which one electrode
bemg close to the heart contributes potentials of considerably
larger size than the more distant electrode In lead IV the
probfem of deternuning what 1 occurrmg electneally at each
electrode 15 perhaps more difheult than with the standard
leads because the electrodes are not equidistant from the
source of the potential Furthermore the potential of the
distant electrode 15 not ndifferent and varies greatly be
tneen patients and from time to tune m the same patient

It 1s now generally agreed that the central ternunal T
15 the closest to being a zero potential electrode and with
the intraduction of a resistance of 300 ohms mto each of the
three branches the approach to a zero potential 15 even
freater

In 1935 1t was demonstrated that the Q wave of leads 1
11 or 111 m myocardial infarction result because the left arm
i fead T and the left leg i lead 11 were esther partial or com
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myocardium or 1s mtramural a Q wave may not appear al
though the QRS configuration 1s usually modified

Routine ECG s should include the three standard leads
and at least precordial leads V; through Vg In patients
whose climcal lustory suggests infarction 1if these leads are
not confirmatory additional exploration with ather precordnl
leads should be undertahen Postertor lesions may show up
well 1n ECG s taken at the ventricular level 1n the esophagus
or 1n leads tahen over the ensiform cartilage Although a large
Q wave 1 lead Vy suggests the possibility of a posterior le
sion presence or absence of such a wave can easily be deter
muned from leads II and III Patients without cardiac diseas¢
may have a relatively large Q wave mn leads III and Ve due to
a horizontal clockwise rotated apex forward heart position
High lateral lesions are best demonstrated 1 precordial leads
taken over the anterolateral aspects of the third and fourth
left intercostal spaces Seral LCGs furmsh yaluable mfor
mation Whereas changes n a single ECG may not confirn a
diagnosts of infarction serial pictures demonstrating a pro
gression of changes may be diagno tic

The ECG 1s still only a laboratory procedure wlich s ai
adjunct to confirmation of clinical diagnosis of myocardial
infarction and should not be relted on completely to establish
or disprove diagnosis of coronary occlusion Although
serial ECG s changes of infarction are Inghly charactenstic
their absence does not rule out diagnosis of myocardial 1
farction Too frequently diagnosis of myocardial mfarction
rests on T wave changes alone and comversely the absence
of changes 1n ECG s 1s used as the only negative evidence in
ruling out diagnosis of coronary occluston 1n a patient whose
tustory and other laboratory findings are diagnostic of mfarc
tion QRS changes should be present for mterpretation by
ECG of myocardial wnfarction however there may be
farction without QRS changes so that confirmation by LCG
15 lmpOSSlb]c Although most patients with myocardsal mfarc
tion have LCG s which confirm the diagnosis occasionally the
ECG shows no characteristic changes i these patients

Umpolar Electrocardiography, Including Intracardiac
Leads, 1n Diagnosis of Myocardial Disease 1s desenbed by
Charles E hossmann® (New York Umv) In tahing the

TG B New Yok Aad Med 262045 J oy 1950
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tricular hypertrophy and right bundle branch block it 1s de
layed n right precordial leads

As 1n the standard leads modifications 1n the precordial
Jeads which occur 1n cases of ventricular mfarction are (1)
modifications of QRS (2) elevation or depression of S T seg
ment (3) change mn T wave Curves are either central or
margiral  The central curve ts characterized by a QRS
which 15 entirely negative and m chmcal curves usually
slurred or notched The margnal curve ts characterized by a
QRS which begms with arr abnormally deep or broad Q wave
followed by an R wave of vanable size and occasionally a ter
mimal S wave The form of the S T segment and T wave with
central and margmal curves depends on a varsety of factors
the most mmportant being age of the nfarct

In a considerable percentage of patients found at autopsy
to have died from myocardsal infarction electrocardiographic
abnormalities were not chagnostic Despite newer leads con
siderable caution must be exercised hefore a diagnosis of myo
cardial infarction 1s made on the basis of ECG s alone

Esophageal leads are useful w the study of the electro
physiologic behavior of the left atrium because the esophagus
ts normally 1n appositton to the posterior wall of this cham
ber When the electrode 15 introduced through the nose it 1s
usually at a level of 32 5-40 cm from the external nares Leads
from the atrial region are characterized by a diphasic P wave
Leads trom the ventricular levels (45 50 cm from the external
nares) are used for diagnostic purposes only sporadically be
cause the desired wmformation usually can be obtained more
easily by leads from the surface of the body Catheterization
of the heart has been used to study electrical potentials de
veloped 1n the interior of the heart but 1t 15 not lLikely that
this method will have any direct clintcal application

Laboratory methods which may soon be of practical value
chmcally are as follows (1} Ploting null potentials of
QRS on the chest by making ECG s from numerous ponts
on the chest and abdomen and determiming those 1n which the
algebraic sum of the area of QRS deflection 1s zero These
null potential points are then joined by a continuous line This
method though at present unwieldy 1s useful studying
relative size and direction of Q R and S vectors (2)

n v phy QRS 15 regarded as a vector which
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plete semidirect leads from the region of infarction Later 1t
was shown that the electrical position of the heart could be
estimated from relationships between the extremity and pre
cordial potentrals There has been a tendency to regard the
electrical and the anatomuc positions of the heart as identical
Furthermore 1t has been assumed that a specific form of QRS
m an ECG of an extremity potential means that the extremity
has a speaific anatomic relationsiup to a ventricular chamber
and/or 1ts cavity It 1s probable that neither of these assump
tions s always fully jusufied particularly in the abnormal
heart

Extremity potentials are often inconvemently small how
ever they may be made 50 per cent larger by simply breaking
the connection between the central terminal and the extremity
being studied

It 15 possible to approxmmate extremmty potentials by plac
g one electrode on the extremity to be studied and the other
on the body at a posnt as diametrically opposite as possible
Curves thus obtamned are approximately twice the size of
those with the use of the central ternunal and no specal
equuipment 1s flecessary

Precordial leads differ from extremity leads principally in
that they are closer to the surface of the heart therefore
the records more closely resemble direct leads from the sub
jacent surface In a normal person the eaploring electrode 1s
moved from the right sternal edge (lead V,) to the leit ante-
rior axillary line (lead Vi) Right precordral leads are char
acterized by a small R deep S and T wave which may be 1
etther direction but 15 usually upright in adults These leads
are assumed to be sumilar to those wlich would be obtained
if the electrode could be placed on the epreardsal surface of
the night ventricle Left precordial leads are usually character
1zed by a small Q and S and a promnent R with an upright
T wave These leads are assumed to be similar to but smaller
than those which would be obtamned 1f the electrode could be
placed on the eprcardial surface of the underlymg left ven
tricle Maximal normal time usually given for the mterval
between begmmng of QRS and peak of R wave 1 leads Vi
and V; 15 003 second, and 1n leads Vs and V, 005 second
In left ventricular hypertrophy and left bundle branch block
the deflectron 1s delayed mn left precordial leads m boven
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trscular hypertrophy and right bundle branch block 1t 1s de
layed i right precordial leads

As 1n the standard leads modifications 1n the precordial
leads which occur m cases of ventricular infarction are (1)
modifications of QRS (2} elevation or depression of S T seg
ment (3) change in T wave Curves are either central or
marginal The central curve 1s characterized by a QRS
which 15 entirely negative and in chmcal curves usually
slurred or notched The margmal curve 1s characterized by a
QRS which begins with a abnormally deep or broad Q wave
followed by an R wave of vanable size and occasionally a ter
minat S wave The form of the S T segment and T wave with
central and margmal curves depends on a variety of factors
the most important being age of the mfarct

In a considerable percentage of patients found at autopsy
to have died from myocardial infarction electrocardiographic
abnormalities were not diagnostic Despite newer leads con
siderable caution must be exercised before a diagnosis of myo
cardal mfarction 1s made on the basis of ECG s alone

Esopha,eal leads are useful m the study of the electro
physiologic behavior of the left atrium because the esophagus
15 normally 1n apposition to the posterior wall of this cham
ber When the electrode 15 introduced through the nose 1t 1s
usually at a level of 325 40 em from the external nares Leads
irom the atnal region are characterized by a diphasic P wave
Leads from the ventricular levels (45 50 em from the external
nares) are used for diagnostic purposes only sporadically be
cause the desired nformation usually can be obtained more
easily by leads from the surface of the body Catheterization
of the heart has been used to study electrical potentials de
veloped in the mterior of the heart but 1t 15 not likely that
this method wall have any direct chncal application

Laboratory methods which may soon be of practical value
clineally are as follows (1) Plotting null potentials  of
QRS on the chest by making ECG s from numerous pomts
on the chest and abdomen and determining those n which the
algebraic sum of the area of QRS deflection 15 zero These
nuil potential points are then jomed by a continuous line This
method though at present unwieldy 1s useful n studying
relative size and direction of R and S vectors (2)
In vectorcardiography QRS is tegarded as a vector which
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changes 1n size and direction from moment to moment and 11
several planes during electrical excitation of the ventricles
The tips of these vectors are jomned by a line

Electrokymography of Heart and Great Vessels Prn
ciples and Application are discussed by Bert R Boone George
F Ellinger and Frederick G Gillick® (Natl Heart Inst
Bethesda Md )

The electrokymograph 1s an mstrument which records
movements of the heart and great vessels It 1s based on the
fact that varations occur m transmission of x rays through
the heart and/or past its borders as the heart undergoes 3ts
phasic volumetric and positional changes It was specifically
designed as an attachment for use with the roentgenoscope
and electrocardiograph When these three units are utilized
together m electrokymography the basic funchion of each 15
(1) the roentgenoscope provides the means for observing the
cardiovascular sithouette and for positioning the electrohymo
graphic pick up umt over a selected area (2) the electroby
mograph conyerts motions and density changes of the selected
ponts to corresponding current variations and (3) the elec
trocardiographic galvanometer records these varations on
moving bromide paper resulting 1n an electrokymogram

The electrokymograms of 140 persons aged 17 32 who
had no chinical evidence of cardiovascular disease were stud
1ed Although no standard positions for the patient or views
have been established for routme electrohy mographic exami
nation of the heart the following segments of the cardiovas
cular sithouette are usually examined (1) posteroanterior
projection (left ventricle pulmonarv artery aortic hnob and
nght atrium)  (2) night antertor oblique projection (left ven
tricle pulmonary artery and dorsaily the areas of the right
and left atria) (3) left antertor oblique projection (left ven
tricle left atrium ascending aorta and right ventricle}

The electrokymograph 1s so connected to the galvanometer
that a descending hmb results from medial movement of a
particular border decrease 1n density of a part or any combt
nation of these changes which increases transmmssion of
< rays An ascending linb results from lateral movement of
2 border mcrease m density or any combmation of these
changes which decreases transmission of x rays A method

A 1t Med 3110301056 D mbe 1949
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of standardizme amphtude has yet to be perfected The left
and nght ventricular electrohymograms have basically sum
tar configurat ons Lach cycle consists of 2 major descending
Timb essentially due to the medial movement of the ventricu
lar border during systole and an
ascendmg limb associated with lat
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when mahing the projection from
the carotid pulse wave to electro
kymogram (1) passage of the
carotid pulse wave from the neckh
through the recording apparatus
tahes 001 second (2) passage of
the pulse wave from the root of the
aorta to the carotid artery takes
{ 01 003 second

Figure 91 illustrates the commonest type of ventricular
cunve (1) with some normal vanations (C D E) Using the
carotid sphygmogram (B) witerpretation can be made 1 terms
of the physiologic phases of the cardiac cycle During the 150
metric contraction phase the 1entricle 15 a closed chamber
undergoing no volumetric change but 15 changing from an
ellipsord to a more globular shape producing a positional
change of the border Direction of the movement depends on
the point at which the record 1s taken It 1s usually a descend
ng limb m the posteroanterior projection but may be ascend
mg or horzontal Usually n the ejection phase (2 3} fol
lowmng the opening of the senulunar valies at 2 the ven

12x %5 6
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changes n size and direction from moment to moment and m
several planes during electrical excitation of the ventricles
The tips of these vectors are joined by a line

Electrokymography of Heart and Great Vessels Pnt
ciples and Application are discussed by Bert R Boone George
[ Ellmger and Frederich G Gillick? (Nat] Heart Inst
Bethesda Md)

The electrohymograph 1s an mstrument which records
movements of the heart and great vessels It 1s based on the
fact that variations occur 1n transmussion of x rays through
the heart and/or past its borders as the heart undergoes its
phastc volumetric and positional changes It was specifically
designed as an attachment for use with the roentgenoscope
and electrocardiograph When these three umts are utilized
together 1 electrokymography the basic function of each 15
(1) the roentgenoscope provides the means for observing the
cardiovascular silhouette and for posittoning the electrohymo
graphic pick up unit over a selected area (2) the electroky
mograph converts motions and density changes of the selected
points to corresponding current sariations and (3) the elec
trocardiographic galvanometer records these variations on
moving bromide paper resulting 1n an electrokymogram

The electrolymograms of 140 persons aged 17 32 who
had no chinical evidence of cardiovascular disease were stud
1ed Although no standard posttions for the patient or views
bave been established for routme electrohymographic exam?
nation of the heart the following segments of the cardiwovas
cular silhouette are usually examined (1) posteroanteror
projection (left ventricle pulmonary artery aortic hnob and
night atrium)  (2) right anterior oblique projection (left ven
tricle pulmonary artery and dorsally the areas of the right
and left atrra) (3) left anterior oblique projection (left ven
tricle left atrium ascending aorta and night ventricle)

The electrohy mograph 1s so connected to the galvanometer
that a descending limb results from medial movement of a
pamcular border decrease mn density of a part or any combt
nation of these changes which creases transmussion of
 rays A ascendmg lmb results from lateral movement of
a botder mcrease 1 density or any combination of these
changes which decreases trinsmission of x rays A method

> A » Int M4 3110303056 De mbe 1949
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device and a fluoroscope The photoelectric tube 1s activated by
x rays falling on the fluorescent matersal and the resulting electric
current 15 led to the electrocardiographic apparatus Variations in
intensity of x rays are translated into variations sn electric current
and recorded as a lne on photographic paper marked with lines
ndicating time 1ntervals An increased flow of current due to
crease n ntensity of x rays reachng the fluorescent material
causes the hine being traced on the paper to be directed downward
a decrease 11 current causes the line to be directed upward The pick
up urit is mounted between the patient and the fluoroscopic screen
and 1s posstioned so that the center of 1ts fluorescent surface 1s appo
site the border of the heart When the heart border moves laterally
mtensity of the x rays reaching this surface 15 reduced and the line
being traced moves upward To permit identification of the phases
of the cardiac cycle on the electrokymogram the carottd pulse s
simultancously recorded on the same photographic paper using a
pressure capsule fastened over the carctid artery on the patients
nech

The electrokymographic pattern of various parts of the
normal heart shadow 15 established It 15 of value 1 detect
mg many pathologic conditions By measuring the time rela
tion between onsets of major ascending himbs of the carotid
pulse wave and of the pulmonary artery 1t was found that
ejection from the two ventricles does not always o~cur simul
taneously n the 50 called normal person and that the hmuts
of asynchronous ejection 1n the normal 1s =003 second
Asvnchronous ejection n eacess of 003 second was almost
alnays pamed by electr
dle branch block

Although several methods exist for determunation of the
various arrhy thmitas 1t 1s felt that additional information may
be obtained on the mechanics of cardtac motion and thus in
directly the quality of myocardial contraction through study
of the arthythmias Paradoascal motion of an 1schemic area
of myocardium has been the subject of several articles Such
electroky mographic abnormalities were found m patrents with
no definite electrocardiographic evidence to support a diag
nosis of infarction or severe myocardial 1schemia

Electrohymographic examination of four of the authors
patients with radiologically and surgically proved constrictive
pericarditss and caleification produced a constant type of ven
tricular curve with the appearance of a square wave 1e
1ts top 15 flat and 1t 15 practically devoid of secondary waves
Sumlar waves were obtamed from localized areas in three

evidence of bun
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tricular wall moves outward for approximately 002 003 sec
ond The protodiastolic phase (3 4) 1s the mterval between
the end of systolic ejection and closure of the semilunar
valves During the period of 1sometric relaxation (4 5) the
entricles are agamn closed chambers and no volumetne
change occurs Commonly the complex which follows aortic
valve down at 4 resembles and 1s opposte 1 directson to that
of 1sometric contraction The ventricle fills rapidly 1t early
diastole producing a sharply ascending limb (5 6)

Each cycle of the electrohymogram taken from the areas
of the atria usually consists of a basic pattern of two or three
waves Because the atria are thin walled and relatively mac
tive chambers riding on vigorously active ventricles trans
mutted motions from the latter or from adjacent arteries may
dominate the curve The effect of this and other physiologic
factors may vary from patient to patient on the right and
left atrium or on different segments of the same atrium Elec
trohymograms from the pulmonary artery ascending aorta
and aortic hnob closely resemble the carotid sphygmogram

The electrohymograph 1s being used to obtain records of
heart density changes hilar shadow movements pulmonary
vascular flow etc By placing the aperture of the mstrument
over the body of the ventricle a record 1s obtamed which re
sembles the volumetric curve of the ventricle Such a den
sity curve reflects changes occurring with variations m the
amount of blood within the heart and alterations 1 the pos
teroanterior thichness of the heart muscle Arterial type rec
ords were obtamed from the hilar shadows and the perspheral
lung fields making it possible to study pulmonary circulation
However 3t 1s umpossible to state i what specific tvpes of
cardiovascular disease abnormal electrohymographic patterns
occur and what clinical value the mstrument will have

Chmical Appheation of Electrokymography The electro
Lymograph mtroduced 1n 1945 by Frederick G Gallich and
Wiliam F Reynolds* (San Francisco) 1s described as a

fluorascopic microscope  designed to detect and record var
1ations 1 ntensity of a small beam of x rays

ApparaTus —The snstrument consists of a photoelectne tube
with fluorescent matenal covering the photosensitive side (called the
pick up umt) an electroca as a
Med 70 40741 May 1949

@ Calfon



CARDIOGRAPHIC PROCEDURES 565
device and a fluoroscope The photoelectric tube 1s activated by
x rays taling on the fluorescent material and the resulting electric
current 1s led to the electrocardiographic apparatus Variations in
intensity of x rays are translated mto variations n electnic current
and recorded as a line on photographic paper marhed with lines
indicating time ntervals An mcreased flow of current due to m
crease 1n ntensity of x rays reaching the fluorescent matersal
causes the line being traced on the paper to be directed downward
a decrease 1n current causes the line to be directed upward The pich
up unit 1s mounted between the patient and the fluoroscapic screen
and 15 po 1tioned so that the center of 1ts fluorescent surface 15 oppo
site the border of the heart When the heart border moves laterally
tenssty of the x rays reaching this surface 1s reduced and the line
being traced moves upward To permst identification of the phases
of the cardiac cycle on the electrokymogram the carotid pulse 1s
simuftaneously recorded on the same photographic paper using a
[rcisure capsule fastened over the carotid artery on the patients
nec]

The electrohymographic pattern of various parts of the
normal heart shadow 1s established It 1s of value n detect
ing many pathologic conditions By measuring the time rela
tion between onsets of major ascending hmbs of the carotid
pulse wave and of the pulmonary arterv 1t was found that
ejection from the two ventricles does not always occur simul
taneously 1n the so called normal person and that the himuts
of asynchronous ejection m the normal 1s *003 second
Asynchronous ejection m excess of 003 second was almost
always accompanied by electrocardiographic evidence of bun
dle branch block

Although <everal methods exist for deternination of the
tarous arrhythmias 1t 1s felt that additional information may
be obtained on the mechanics of cardiac motion and thus in
directly the quality of myocardsal contraction through study
of the arrhythmias Paradoaical motion of an ischenuc area
of myocardium has been the subject of several articles Such
electroky mographic abnormahties were found 1n patients with
no defimte electrocardiographic evidence to support a diag
nosis of infarction or severe myocardial ischemia

Llectrohy mographic exammation of four of the authors
pattents with ridiologically and surgically proved constrictive
pericarditis and calerfication produced a constant type of ven
tricular curve with the appearance of a square waie 1e
its top 1s flat and 1t 1s practically devoid of secondary waves
Swlar waves were obtaned from localized areas i three
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tricular wall moves outward for approxmmately 002-003 sec
ond The protodiastolic phase (3 4) 1s the interval between
the end of systolic ejection and closure of the semulunar
valves Durmg the period of 1sometric relaxation (4 5) the
ventricles are agam closed chambers and no volumetric
change oceurs Commenly the complex which follows aortic
valve down at 4 resembles and 1s oppostte m direction to that
of 1sometric contraction The ventricle fills rapidly m early
diastole producing a sharply ascending limb (5 6)

Each cycle of the electrokymogram taken from the arcas
of the atria usually consists of a bastc pattern of two or three
waves Because the atria are thin walled and relatively wac
tive chambers riding on vigorously active ventricles trans
mitted motions from the latter or from adjacent arteries may
dominate the curve The effect of this and other phystologic
factors may vary from patient to patient on the mght an
left atrium or on different segments of the same atrium Elec
trohymograms from the pulmonary artery ascending aorta
and aortic knob closely resemble the carotid sphygmogram

The electrohymograph 1s being used to obtain records of
heart density changes hilar shadow movements pulmonary
vascular flow etc By placing the aperture of the instrument
over the body of the ventricle a record 1s obtamed which re
sembles the volumetric curve of the ventricle Such a den
sity curve reflects changes occurring with variations m the
amount of blood within the heart and alterations in the pos
teroanteriar thickness of the heart muscle Arterial type rec
ords were obtained from the hilar shadows and the peripheral
lung fields making it possible to study pulmonary circulation
However 1t 1s mnpossible to state m what specific types of
cardiovascular disease abrormal electrohymographic patterns
occur and what clinical value the instrument will have

Climcal Application of Electrokymography The electro
Lymograph introduced 1 1945 by Frederick G Gillich and
Wilblam I’ Reynolds* (San Francisco) 1s described as a2

fluoroscopic microscope designed to detect and record var
;ations in intensity of a small beam of x rays

ApPARATUS —The nstrument consists of a photoelectric tube
with fluorescent material covering the photosensitive side (c:\lled)!hc
pick up umt), an electrocard ) s a
T Calforma M d 70407412 May 1949




CARDIOGRAPHIC PROCEDURES 567

yond the pomt of narroning Less frequently the site of co
arctation 35 seen to be proximal to the origm of the left sub-
clavian artery a condition loosely referred to as infantile
coarctation

Diagnosts of patent ductus arteriosus 15 best made by
physical examination and confirmed by cardiac catheteriza
tion Angiocardiography shows elevation and enlargement of
the left pulmonary artery and often reveals aortic dilatation
at the site of origin of the ductus However this dilatation
was observed m two patients who had neither ductus arterio
sus nor higamentum arteriosuni and 1s not mvariably present
m patients with patent ductus arteriosus

Differential diagnosis of tetralogy of Fallot and transpo
sition of the great blood vessels Eisenmenger s syndrome and
common truncus arteriosus may be facilitated by angiocar
diography In tetralogy of Fallot a left antertor oblique film
tahen two seconds after begmning injection shows simulta
neous opacification of aorta and pulmonary artery simulta
neous opacification of a large right and a small left ventricle
stenosts i the pulmonary conus or artery and usually a small
poorly filled pulmonary arterial tree

Angrocardiography supplies a method for classifymng the
varous causes of dilatation of the pulmonary artery A true
lateral view not only rexveals the dilatation but rules out pres
ence of pulmonary stenosis a possible cause of dilatation of
the pul y arterv Angiocardiographic d of
radiopaque material passing through a septal defect was pos
sible m only about 30 per cent of suspected cases A few no
table and convincing exceptions to the contrary were ob
served but n general diagnosis of septal defect by cardiac
catheterization 15 a far superior method With angiocardiog
raphy diagnosis of pulmonary vemns draming mnto the right
heart may be made on hving patients for the first ttme surg1
cal implantation of the anomalous ven m the left atrium has
been suggested as corrective treatment

Angiocardiography 1s of value mn differentiation of var
1ous types of aortic disease It was found that arteriosclerosis
does not increase caliber of the aorta Hypertension increases
aortic diameter to as much as 46 mm (normal maximum 15
38 mm  as measured in left anterior oblique) and siphibs
causes esen greater dilatation Hypertension causes an even
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subjects with suspected coustrictive pericarditis The roentgen
hymograph has aiso been applied to differentral diagnosis of
abnormal shadows mn the area of the cardiac silhouette The
authors approached thus problem by setting up a crude model
simulating a vessel with an aneurysm and a heart with a
spherical tumor adjacent to 1t Selected patients with hnown
tumors or aneurysms were observed and results were consist
ent with the electrohymographic patterns found on expert
mental models

The electrokymograph has certain advantages over the
roentgenhymograph ‘ovements as recorded are amphfied s0
that smaller movements are brought out and larger ones more
casily studied A larger number of cycles can be recorded
Areas to be studied can be selected fluoroscopically 1 their
optimal projections The slit can be alined m the direction
of the motion of the part Cotrelations n trme of movements
of various parts of in organ are more accurate There are on
the other hand some disadvantages Measurement of true

plitud 1s not yet possible with the electro
kymograph The precse point along the border of the part
at which movement 1s recorded 1s not shown as 1t 1s on the
roentgenkymogram More co operation from the patient s re
quired The procedure 15 more time consunung  there must be
m the fluoroscopic room a technician tramed n use of the
apparatus but this traimmng can be quickly acquired The au
thors suggest that the electrohymograph be nsed much as the
spot ilm 1s used wn gastromtestnal work

Climical Angiecardiography Critical Analysis of Indica
tions and Fmndings Charles T Dotter and Isract Stemberg®
(New York City) made angiocardiographic studies on over
1000 patients without fatality during 11 years In adequately
demonstrating the exact features of coarctation of the aorta
angnocardlography 15 an mdispensable preoperative prepara
tion In the left anterior oblique projection the ascending
aorta 1s usually seen to be dilated and to give rse to large
brachiocephalic artertes Strikingly dilated internal mammary
arteries are often seen paralleling the sternum The actual site
of coarctation 15 usually seen as a narrowin, shghtly distal
to the site of ongin of the left subclavian artery Generally
the descending aorta 15 dilated for a short distance just be

TG An Tt Med 3011041125 T ne 1945
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Five cases were reported and are briefly described here

Cast 1 —Garl 11 had systolic murmur pulse of 84 blaod pres
sure of 130/70 axis deviation to leit and no other signs of malfar
mation Diodrast® showed a patent ductus arteriosus Operation was
not advised because of mildness of symptoms

Case 2—Boy 10 had left axis deviation and cyanosis Diodrast®
revealed tricuspid atresia interventricular communication and hypo
plasia of the pulmonary artery Blaloch Taussig procedure was
adutsed

Case 3—Boy 11 had cyanosis enlarged heart left axis devia
tion and tricuspid atresia Vessels were normally situated but small
Operation was not advised

Cast 4—Gurl 15 with cyanosss and dyspnea had tetralogy of
Fallot Blaloch Taussig operation was advised

'Ase §—Bay 17 had Etsenmenger complex and interventricular
septal defect Operation was not recommended

Death Following Angiocardiography Charles T Dotter
and Frederic S Jackson? d a survey by
of all centers m the United States Canada Great Bratam and
Sweden ustng angrocardiography A total of 6824 examma
tions were reported with death following 26 none later than
June 30 1949

Death i three patients was complicated by others factors
Twenty one of the other 23 patients had congemital heart dis
ease 17 of these were cyanotic and 5 extremely 1ll Seventeen
deaths occurred in children under 8 all with congenital heart
disease 14 of whom were cyanotic No deaths were recorded
m persons with healthy hearts except one—a patient with
renal arterial disease Three deaths occurred 1n mongols

The commonest form of death reported was sudden respira
tory arrest immedately or shortly after injection of contrast
substance Autopsy was done 1 all but one case but the canse
of death was rarely found In about half the cases there was
evidence to suggest that the respiratory system was suscepti
ble to mnjury Pulmonary edema was reported several times

Avaitable data do not indscate that the nature of contrast
medium number of injections premedication or general anes
thesia ly d ang: d hic mortality
Over half the patients who died received full doses of contrast
medium (over 1 cc/hg body weight for chuldren and a total
dose of 40 cc or more for adults) and almost all patients
were examined 1n the horizontal position

) Rd lgr$4s7534 Ap 1 1950
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dilatation whereas syphihis causes irregulanty i the aortic
lumen variations tn aortic wall thickness and aneurysm In
dissecting aneurysm the aortic lumen abruptly narrows and
aortic walls thichen at the site of dissection Discrepancy be
tween the size of cardiac chambers and cardiac silhouette 1
angiocardiography 1s sigmficant 1n diagnosts of pericardial
effuston Though usually not necessary for diagnosis angio
cardiography of patients with pulmonary heart disease shows
dilatation of the pulmonary artery and right ventricle and
m constrictive penicarditts gross dilatatton of the supenor
vena cava Localization of mediastinal masses also 15 facih
tated by angiocardiography If vessels are stenosed malig
nancy may be suspected

Angiocardiography m Congemtal Cardiopathies Technic
and Results 1 74 Cases E Donzelot A M Emam Zade
R Hem de Balsac J E Escalle and M Auntoines (Pans)
emphasize the importance of hnowledge of the anatomy and
physiology of the normal heart and large vessels and correct
mterpretation of matformations found in treating congenital
cardiopatines Opaque visualization 1s valuable but complt
cated and not without danger and should be reserved for cases
s which other methods fail to give the required information
Its special value 1s 1n mahing a correct diagnosis in arding m
the decision for or against operation and 1n supplyng the op
erating surgeon with mformation concerning size and course
of the implicated vessels

Of 329 patients with congenital heart disease from a blue
baby center 11 Brussels 74 were selected for angiocardiog
raphy A total of 408 x rays were tahen of which 35 were
failures 77 fair 187 good and 109 excellent

Tecunic —Children were hospitalized and tested for allergy
renal function and circulation time During the test they were 1e
cumbent and x rays were made m the anteroposterior projection In
jection of 1 cc /kg body weight of 70 per cent diodrast® <olution
was made 1ato the external jugular vein with a small trocar inserted
without local anesthesia The trocar fitted to a tube with Y connec
tion. One arm of the Y Jed to a contamer of salt solution with a
drop dispenser the other arm to the syringe containng drodrast ®
X rays were taken before mjection and after use of diodrast® at a
Tate of six exposures 1n five to six seconds Pauents reachions were
feelings of warmth Elmmnation of diodrast® amounted to 70 per
cent at the first unnation

TG Ach dmald e 423 Ty 1949



CARDIOGRAPHIC PROCEDURES 569

Fnve cases were reported and are briefly described here

Case 1 —Girt 11 had systolic murmur pul e of 84 blood pres
sure of 130/70 axis deviation to leit and no other signs of malfor
mation. Diodrast® showed a patent ductus arteriosus Operation was
not advised because of mildness of symptoms

Case 2—Boy 10 had left axis deviation and cyanosis Diodrast®
revealed tricuspid atresia interventricular commumication and hypo
p‘l{asxa of the pulmonary artery Blaloch Taussig procedure was
aduise

Case 3—Boy 11 had cyanosis enlarged heart left axis devia
tion and tricuspid atresia Vessels were normally situated but smalf
Qperation was not advised

Case 4 —Girl 15 with cyanosis and dyspnea had tetralogy of
Fallct Blalock Taussig operation was advised.

Casz 5—Boy 17 had Ei complex and nterv
septal defect Qperation was not recommended

Death Following Angiocardiography Charles T Dotter
and Frederic § Jackson? a survey by 3
of all centers in the United States Canada Great Britain and
Sweden using angiocardiography A total of 6824 examma
tions were reported with death foffowing 26 none later than
June 30 1949

Death 1 three patients was complicated by others factors
Twenty one of the other 23 patients had congenital heart dis
ease 17 of these were cyanotic and 5 extremely 11l Seventeen
deaths occurred in children under 8 all with congemtal heart
disease 14 of whom were cyanotic No deaths were recorded
n persons with healthy hearts except ome—a patient with
renal arterial disease Three deaths occurred 1n mongols

The commonest form of death reported was sudden respira
tory atrest immedsately or shortly after injection of contrast
substance Autopsy was done in ail but one case but the cause
of death was rarely found In about half the cases there was
euidence to suggest that the respiratory system was suscept
ble to injury Pulmonary edema was reported several times

Asailable data do not indicate that the nature of contrast
medum number of 1njections premedication or general anes
thesia y nfl d dsographic mortality
Over half the patients who died recetved full doses of contrast
medium {over 1 cc /hg body weight for children and a total
dose of 40 cc or more for adults) and almost all patients
were examined i the horizontal position
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New techmies for study of this group of disorders continue to be
developed and of them the 1sotopic method would seem to offer special
promuse for the future In most mstances the simple clinical methods are
adequate for arriving at an accurate diagnosis A number of new vaso
dilator drugs are bewng used and defimitsve hnowledge concerming theiw
value as compared to cach other and to such surgical procedures as sym
pathectomy should soon be forthcoming —~kd

Certain Aspects of Nature and Treatment of Oligemic
Shock are discussed by lrvine H Page® (Cleveland Clinic)
One fact on which all investigators of shock are agreed 15 that
shock represents all embracing dissolution Therefore 1ts over
all effects can probably best be measured by a quotient repre
sentmg cardiac output and 0Xygen consumption as a measure
of effective blood flow In Pages opmon Gesell has most
nearly approached thts concept with his nutrient flow He
assumes that m shoch transport of nutrient materral and
carrying away of waste are mterfered with erther by dilutron
of blood or by reduction of flow Since effective blood flow 1s
sertously reduced for 101g pertods it 1s not surprismg that
widespread damage occurs Whether the lach of one specific
clement such as oaygen 1s chiefly at fault or whether many
substances are mvolved 1s not known For reasons such as
these 1t 15 probably unwise to continue exclusne use of the
ternis anoxia or hypoxia to explan the cause of tissue changes
Whatever the mechanism widespread tissue 1schemia of suffi
cient persistence results in shoch Blood pressure may be e
cessively low but so long as no tissue 1schenia occurs shock
does not appear

It has taken possibly 30 yeats to recogmize fully the mm
portance of oligemia as a cause of shock Of especial impor
tance have been demonstrations that loss of plasma at site
of myury often 1s sufficient to cause shock Most investigators
would now agree that this 1s not the only factor in production
of shock but 1s certamly of prime importance Another vital
demonstration was that i shock cardiac output 1s low These
facts with low blood pressure produce the picture of early
shock Then begins the period of generalized dissolution 1
which so many chemical reaction paths are disturbed as to
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cause the mvestigator to become both baffled and frustrated

In an attempt to find a standard method for production
of experimental oligemic shock Page has studied the shock
procedure in 482 dogs m the past three years Despite stand
ardized technics survival was so profoundly nfluenced by un
known factors entirely beyond control that establishing a
regularly reproducible standardized shock seems to be only
statistically possible

The problem of vasoconstriction m shoch viewed super
ficially seems relatively simple But closer analysis reveals
extraordinary complexity and despite much good work there
15 still no satisfying answer There seems to be hittle disagree
ment that vessels of the limbs are constricted and there 1s little
doubt that resistance to blood flow 1s increased i hiver and
spleen The only mmportant area so far studied mn which re
sistance decreases rather than mcreases 1s the coronary cireu
lation Vasodilatation appears to play a promunent part in de
crease 1n resistance m coronary flow Vasoconstriction mn the
hidney 1s of special mnterest since this organ receives almost
one fourth of total cardiac output Renal blood flow decreases
sharply after hemorrhage with a disproportionate decrease
i glomerular filtration Repeated prolonged hemorrhage de
creases abihity of the kidneys to respond to transfusion by
restoration of control blood flow and filtration rate Explana
tion of this vasoconstriction <o intense eariy and persistent
seems to be partly humoral and partly nervous

As far as the mechanism of vasoconstriction 1s concerned
there 15 no cogent evidence to suggest the primacy of failure
of the vasomotor center At least three possibilities suggest
themselves to explam why blood sessels constrict when blood
volume 15 reduced physical factors active meurogenic con
strictron and active humoral contraction Presence of humoral
factors has been established but function of this renal vaso
pressor system renm remmnsubstrate and angiotomn in shock
1s not clear Although it 1s inferred that the renin vasopressor
<ystem acts as a homeostatic mechamsm there 1s no proof of
thts There 1s stil another humoral vasoconstrictor possibility
It has Jong been known that defibrinated blood or serum does
not perfuse well through 1solated organs because of the vaso
constriction 1t causes In comjunction with others Page has
wsolated from serum a punified substance named serotomn
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with vasoconstrictor activity more than twice that of an equal
weight of epinephrine As yet nothing 1s known about the
part if any played by serotomin in shock

Page has found no regular correlation between survival
after shock procedure and a number of obvious environmental
factors such as weight of the ammal amount of blood re
quired to lower blood pressure degree of hydration <eason
mtial hemoglobin or hematocrit value and 1mtial blood pres
sure Simce there 15 good evidence to suggest that as shoch
progresses cfficiency of the myocardium becomes umpaired
effect of ouabain on survival was studted It did not alter sur
vival but tetraethylammomum chloride which blocks gan
glionic tra mall gangl mcreased sur
vival sigmificantly Increased survival appears related to the
fact that m dogs with total sympathectomy blood pressure can
be reduced to lower levels and for longer times without pro
dueing shock than can be done 1n normal dogs Difference 1
reaction can be correlated with peripheral blood flow

In treatment of shock all agree that blood volume must be
restored to normal n as short a tume as possible In the ternu
nal phase every minute counts Among the reasons for giving
blood by artery mstead of by vemn are the following Blood
pressure 1s restored to normal levels within a few mmutes and
pressure 1s controllable Blood volume deficits are automat:
cally corrected That amount of blood will be taken nto the
arrculation which 1s required to fill 1t at a given artersal pres
sure When heart and respiration have failed blood given mto
an artery often brings about resuscitation The procedure 15
simple, the apparatus 1s mobile and nothing that is not ord:
nary hospital equipment need be used Given by artery little
more than half the amount of blood required when blood 15
given by vem 15 needed to restore arterial pressure In emer
gencies 1t makes hittle d what fluid 1s ad ed to
Leep the arculation gong until the more suitable blood 15
available

Arterectomy in Treatment of Intractable Paiz Following
Recovery from Acute Arterial Occlusion N E Freeman
F H Leeds and R E Gardner® (Univ of Cahiforma) report
10 cases of acute occlusion of a major artery by thrombosts
or embohsm m which the extremity was viable but intract
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able diffuse pamn and distal hypoesthesia with a protopathic
pain response subsequently developed The pam was continu
ous and subject to severe spontaneous exacerbations Thus pain
had been termed 1schemic neuntis Some patients tound reliet
in grasping the foot and gently roching back and forth in bed
dependency did not seem to help the pam Walking appeared
to ease 1t but most patients stated that exercise was prevented
by claud plawed of b, n
the wmvolied member The pam was relieved temporanly by
lumbar svmpathetic bloch The site of obstruction was visual
1zed by artertography All but one pauent underwent operative
removal ot the thrombo ed segment Atter operation the severe
pontaneous pain was relteved though other types of pain due
to 1schemia might persist Two patients died of acute coro-
nary occlusion mne days and four months respectively arter
surgery neither had had recurrence of pam up to the time ot
death The patient m whom arterectomy was not dome was
treated with rest and vasodilators tor two years there was no
change wn the character of the pain over this perod.
“one of the patient. showed any objective improvement n
blood flow h { 1 recovery in the
po topera tve pertod would suggest ome tmpros~ment wm tue
arculanon  Eight patients showed no increase in ability to
walk but n two there was some improvement over a petiod ot
months The neurologic hindings remamed unchanged.
Arterectomy 1s a relativeh munor procedure and can be
done even 1 the poor rish patient All operations were per
formed under local anesthesia Usually only 23 em of the
thrombosed vessel was excised. The authors believe that the
velief of pain 1s not the result of any improvement n circula
tion but rather 1s due to imnterruption of some nenve reflex
from the region of the thrombosed artery
Radicactive Isotopes 1z Study of Peripheral Vascular Dis-
ease Further Studies on Circulation Index with Evaluation
of Dragnostic and Therapeutic Value of Priscoline.® The con
dition of the peripheral vascular arculation can be estimated
by radwactive 1sotopes A method using radwactine pho
phorus (P%-) to test the status of the penipheral arculation
has been described previously Data so obtamned not only
afford a survey of arculatory efficiency but can be helpful as
a guide to prognosis and treatment The method 15 applicable
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with vasoconstrictor activity more than twice that of an equal
weight of epinephrine As yet nothing 1s hnown about the
part 1f any played by serotomn m shock

Page has found no regular correlation between survival
after shoch procedure and a number of obyious environmental
factors such as weight of the ammal amount of blood re
quired to lower blood pressure degree of hydration season
wtial hemoglobin or hematocrit value and mtial blood pres
sure Smce there 1s good evidence to suggest that as shoch
progresses efficiency of the myocardium becomes impaired
effect of ouabain on survnval was studied It did not alter sur
vival but tetraethylammonum chlonide which blocks gan
ghionic tr n alt 1 nereased sut
vival significantly Increased survival appears related to the
fact that in dogs with total sy mpathectomy blood pressure caft
be reduced to lower levels and for longer times without pro
ducing shock than can be done it normal dogs Difference 1
reaction can be correlated with peripheral blood flow

In treatment of shock all agree that blood volume must be
restored to normal 1n as short a time as possible In the termu
nal phase every minute counts Among the reasons for giving
blood by artery mstead of by vein are the followmg Blood
pressure 15 restored to normal levels within a few munates and
pressure 15 controllable Blood volume defietts are automati
cally corrected That amount of blood will be tahen nto the
arrculation whieh 1s required to fill st at a given arterial pres
sure When heart and resprration have failed blood given mto
an artery often brings about resuscitation The procedure 15
simple the apparatus 15 mobile and nothing that 1s not ord:
nary hospital equipment need be used Given by artery Irttle
more than half the amount of blood required when blood 15
given by vemn 15 needed to restore arterial pressure In emer
gencies 1t makes hittle difference what flisd 1s adnumistered to
Leep the arculation going until the more suitable blood 15
available

Arterectomy 1n Treatment of Intractable Pain Following
Recovery from Acute Artenal Occlusion N E Freeman
I H Leeds and R E Gardner® (Umv of Califorma) report
10 cases of acute occlusion of a major artery by thrombosis
or embolisnt 10 which the extrenuty was viable but ntract
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able diffuse pain and distal hypoesthesia with a protopathic
pain response subsequently developed The pam was continu
ous and subject to severe spontaneous exacerbations This pain
had been termed 1schemic neuritis Some patients found relief
m grasping the foot and gently roching back and torth in bed
dependency did not seem to help the pam Walking appeared
to ease it but most patents stated that exercise was prevented
by mtermuttent <l All planed of b m
the mvolved member The pain was relieved temporanly by
lumbar sympathetic block The site of obstruction was visual
1zed by artersography All but one patient underwent operative
removal of the thrombosed segment After operation the severe
spontaneous pain was relieved though other types of pain due
to 1schemia might persist Two patients died of acute coro
nary occlusion mmne days and tour months respectively after
surgery nerther had had recurrence of pamn up to the time of
death The patient in whom arterectomy was not done was
treated with rest and vasodilators for two years there was no
change in the character of the pam over this period

None of the patients showed any objective improvement 1n
peripheral blood flow although functional recovery in the
postoperative period would suggest some mmprosyement n the
arculation Eight patients showed no imncrease mn ability to
walk butn two there was some improvement over a persod of
months The neurologic findings remamed unchanged

Arterectomy 15 a relatnely munor procedure and can be
done even i the poor rish patient All operations were per
formed under Jocal anesthesia Usually only 23 cm of the
thrombosed vessel was excised The authors beleve that the
relief of pamn 1s not the result of any improvement 1n arcula
tion but rather 1s due to nterruption of some nerve reflex
from the region of the thrombosed artery

Radioactive Isotopes in Study of Penpheral Vascular Dis
ease Further Studies on Circul Index with Eval
of D and T Value of P: ® The con
dition of the peripheral vascular circulation can be estimated
by radioactive 1sotopes A method using radwactive phos
phorus (P3 ) to test the status of the peripheral arculation
has been described previously Data so obtaned not only-
afford a survey of circulatory efficiency but can be helpful as
2 guide to prognoss and treatment The method 35 apphcable
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to mvestigation of new drugs designed to treat peripheral
vascular disease Morris T Friedell Walter Indeck and Fen
ton Schatfner' (Chicago) report observations on the use of
priscoline ® whose effect occurs chiefly at the termination of
sympathetic neries in vascular smooth muscle

The arculatory index 1s determimed by intravenous uyjec
tion of 200 uc (P? ) as a phosphate 1on and application of a
thin walled beta counter to the sole Counts per minute de
termined with a scaling umit are plotted semiloganthmcally
with time as the logarithmic function Values ordinarily fallm
a straight line the reciprocal of the slope of ths Ime 1s des
gnated the circulatory index The most useful part of study
of the peripheral vascular circulation with 1sotopes 1s altera
tion of the circulatory index by one of the sasodilators

Four main types of responses of the circulatory mdex have
been noted In group 1 the crrculatory index 15 mitially m the
arteriosclerotic range (below 0110) and rises to normal after
therapy In group 21t 1s low and falls to a lower level after
treatment In group 3 the index seems to be subject to vana
tion Thts group 1s therefore divided nto subgroup 32 1
which the mtial index 1s above 0110 and falls to the arterio
sclerotic range after treatment and subgroup 3b m which
mstial mdex 1s above 0110 but below the mean of the normal
group and rises beyond the normal range after treatment In
group 4 the ndex 1s above normal range and rises even
higher after treatment

Classifications by these groups have been correlated with
clinical findings 1n 82 patients Correlation of clinical (subjec
tive and objectiie) response to a drug with the type of altera
tion obtamed tn the circulatory index revealed that groups 1
and 2 patients j1eld the best clinical responses Group 3a pa
tients do better than group 3b treatment was meffectnve for
group 4 patients

Intravenous wmjections of priscolne® have been used wm
recent months to determine these groupmgs In addition oral
medication with this drug over prolonged periods has been
used for therapy of varwous peripheral vascular disorders
Prognosis of the groups as determined with priscoline® co
incides with that of groups determmed by other vasodilating
mechamisms The drug appears safe and only occasional un
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pleasant side reactions were encountered Priscolme® 1s appar
ently more effective m conditions m which symptoms are due
prmanly to dimumsshed blood supply It 15 less effective
severe associated causalgic states

Measurement of Regional Circulation by Local Clearance
of Radioactive Sodrum Dy namics of the blood tissue exchange
of a diffusible 1nert substance has recently assumed sigmift
cance as a basis for measurement of bloed flow If the dif
fusible tracer substance mstead of bemng admmistered 1 the
general arcufation s troduced into the tissue in question
it 1s apparent that 1ts clearance from the tissue will depend on
and possibly be a measure of local tissue circulation Seymour
S hety (Umv of Pennsylvania) made a mathematical analy
sis of the clearance of such an mjected substance

According to this analysis the tissue deposit of diffusible
tracer (Na *) should decrease along a smgle eaponential
curve which 1f plotted semilogarithmucally should yield a
straight Iime whase slope {clearance constant) 1s a quantitative
measure of total ability of the local circulation to remove and
to supply freely diffusible substances

For testing applicability of the theory the human gastroc
aemius muscle was chosen In all cases m which nothing was
done to alter circulation clearance followed a simple expo
nential curve mdiwcating the validity of the theoretical deriva
tion To test responses of the clearance constant to alterations
n arcolation studies were deone v which a control period
was followed by some procedure designed to speed or <low
local circulation Application of a tight tourniquet above the
Anee was msanably and immediately followed by sharp re
duction 1n clearance constant to practically zero Release of
the tourniquet after 10 nunutes was associated with a clear
ance more than twice normal undoubtedly a reflection of
reactnve hyperemia Exercise of the gastrocnemsus for one
minute caused a considerable crease 1n clearance rate

hety suggests that the clearance constant represents a
valid and convement measure of local circulation 1n 1ts broad
est sense and 15 there{ore a clmlcally useful determination

D, Vascular Diseases 15
outlined by W alter Redlsch“ (Ne\v York City) In the scalenus
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anticus syndrome x ray verifies or excludes cervical b or
related anomalies of the transverse process Enucleation of a
cervical disk may produce pan resembling that of scalenus
anticus syndrome but 1s not accompanted by vascular symp
toms Post traumatic segmental arterial spasm starts sud
denly and 15 relieved by nerve block or etamon® chloride
Sudeck s atrophy 1s diagnosed by x ray Primary Raynaud
disease starts m the upper extremities occurs predommantly
m women and 1nvariably leads to trophic changes Occupa
tional peripheral vascular diseases m workers with pneumatic
tools pranists and typists may show a secondary Raynaud
phenomenon In erythromelalgia (Weir Mitchells disease)
extremities are warm and pamnful Distress and pam 1s brought
about by heat and relieved by cold whereas the contrary as 3
rule 15 true for occlusive disorders

Periarteritis nodosa involves peripheral arteries in regular
rosary like beading biopsy 15 valuable though diagnosis will
usually be suggested by other features of the disease Pri
mary acute arteritis 1s rare and 1s seen mostly i children
Secondary arteritis s not so rare and may occur m all age
groups Longlasting deep venous disease almost mnvariably
leads to secondary arterial disease Pallor absence of pulsa
tions and trophic changes suggest that the pro ess has ex
tended from the ven to the artery Superfictal thrombophle
bitis 1n a varicose vein 1s easily palpated as a hard nodule or
cord with or without surrounding mflammation Pain on pres
sure may be present 1n neuritss to the same extent as mn deep
thrombophlebitis  Hi sy h 1s absent 1 neu
ritis and present mn a high proportion of cases of deep throm
bophlebitis Absence of dimmished reflexes presence of
edema peripheral arterial disease or cardiovascular disease
cachexia and history of prolonged bed rest preceding opera
tion or childbirth all favor deep venous disease Pulmonary
embolism 1s of course a handicap m diagnosis

Arteriovenous fistulas must be differentiated from heman
gromas and pul I a5 1 arterio
venous fistula there 1s a localized protruding convolute of
dilated veins but 1n contrast to the fistula no thrll or bruit
and a Nicoladon: Branham sign of bradycarda cannot be
elicsted Pulsating metastases are almost ivariably pathogno
montc of primarsy cancer of the thyroid Thnll and brut are
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frequently present A predilection site 15 over the hip bone
the mass appearing under skin of the buttocks Lymphangi
omas may occur alone or mixed with hemangioma They are
bentgn but may be extensive and affect a whole arm Differen
tration of telangiectasias of the skin 1s easy Simple arbor
1zing and spider telangiectasias are frequent 1n hver cirrhosis
and 1 women during pregnancy and are occastonally seen in
healthy persons Harmless papular capillary telangiectasias
are easily differentiated by means of their red and firm sur
face from the livid more flabby lesions of Rendu Osler dis
ease (fanulal hemorrhagic telangiectasia) The former never
bleed the latter are charactertzed by a tendency to profuse
bleeding Harmless papular telangrectasias occur almost
variably after middle age Port wine lesions of capillary nevus
flammeus the vascular birth mark are well known

Glomera are phystologic structures present n large num
bers 1n fingers and toes and 1n smaller numbers el ewhere 1
the skin which aid the heat regulation of the body Occasion
ally one or sexeral glomera may produce a new growth and be
come visible as a small nodule 1n the shin Their differentia
tion from small hemangiomas 1s easy because of the extreme
pamfulness of the glomus tumor Osler s nodes are not present
m an otherwise healthy person and the hemangioma 1s not
characterized by the purplish blue color of a glomus tumor

The obliterating endarteritides frequently are accompamed
by such generalized signs and symptoms as hypertension m
lead poisoning and eye lesions m ergot poisoning Syphulitic
and tuberculous types of endartentis usually extubit some
other of their respect logies D
tion of thromb 15 ob rom ot arterio
sclerosis may be difficult Manifestations of arteriosclerosis
other parts of the body and presence of diabetes suggest ob
literating arteniosclerosis rather than Buerger s disease There
may be a history of heavy tobacco smoking n both disorders
this 18 1vaniably found in Buerger s disease Buerger s disease
usually starts m the lower but frequently affects upper ex
tremities  Obliterating arteriosclerosis on the other hand 1s
usually confined to lower extremities Angiography 1s valuable
n differentiating Buerger s disease from obliterating arterio
sclerosis the typical segmented mterruption of arterial filing
with enormaus collateral circulation tn the small vessels in the
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former 1s an impressive contrast to the localized block with or
without opemng ot new channels m the latter

Usually arterial thrombosis occurs m persons who have
generalized peripheral vascular disease especially arterioscle
rosts and 15 characterized by sudden onset pam and pallor
with or without cyanosis In pure venous thrombosis signs ot
arterial occluston disappear after five or six hours If they
persist more than six hours and are not mfluenced by meas
ures known to release artersal spasm then 1t must be assumed
that there 1s an associated orgamic arterial lesion

Chulblamns are spots of swollen sl htly cyanotic erythema
caused by cold mjury of minute blood vessels they occur
children and young adults mostly female Chromc pernos:s
has logially the earmarls of chromc local disturbance m
mimute blood vessels Ulcerations are frequent but superncial
Chromic perniosts 1s localized chiefly around the ankles the
predilection site for varicose ulcers 1s the shin Frostbite and
trench (immersion) foot are thrombotic discases of arterioles
venules small artertes and sometimes small veins

Diagnosis of Portal Vein Obstruction Studies of Intest1
nal Absorption of Glucose Using Abdomnal Collateral Veiss
In portal venous obstruction the collateral circulation carries
part or all of the blood ordmarily consigned to the portal van
Ihe collateral veins therefore may be expected to transport
the products of intestinal absorption circutously around the
obstruction F Tremaine Bilings Jr and Harold £ DePreef
(Nashuville Tenn) attempted to determine whether the prod
ucts of mtestial absorption could be demonstrated m the col
lateral vems of the abdommal wall in patients with portal
vein obstruction and 1f so whether such a procedure might
not assist m differential diagnosis of the etiology af asaites
The oral glucose tolerance test was used Blood was drawn at
regular mtervals after gestion of glucose snuultaneously
from the antecubital vemn and from a ven m the abdominal
wall and the blood sugar content was measured Sixteen pa
tients with ascites were studied and 2 without ascites were
controls

With hypertension of the portal vemn Igher levels of

ar were often demonstrated in blood from the vewns of the

5D,
nbﬁommal wall than i blood from the antecubstal vemn The
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authors suggest that this procedure 15 belpful 1n determining
whether or not there 15 portal vein gbstruction

Artenat Atr Embohsm s discussed by Thomas \[ Durant
A J Oppenhenmer M R Webster and Joan Laong® (Temple
Ums ) Asr embohism may be classified ato iwo types de
pending on site of entrance of air mto the body In the frst
type 21T enters a systemic ven and tends 1f present i suffi
cent quaniity to teuse ohstrueton of the might ventncular
outflow Up to 100 150 cc or smore of air may be nacessary to
graduce death This ty pe has been called palmonary asr emba
ism since the pubmonary arculation 5 mvolved A which
enters the pulmonary vems produces an entirely different chin
cal picture and causes arterral air embohsm The serious

produced are dependent on obstruction of sys

temic arteries especially of the central nervous system and
coronary vessels

It was formerly behieved that wir responsible for artemal
ar embolism ewhier was njected fram 3 pneumothoras appa
ratus or m the case of thoracic surgery was asprated mio
open pulmonary vems However embolisms hase o curred
frequently m pneumathorax work when o air has been
jected Others hate oceurred wlich complicated the tapping
of pleural effusions for which no extrnsic ar source could be
wmphicated It 1s now hnown thar arr already present i the
Shoracic eastty ¢an be an uuportant source of embolisms +f
the thetapewtic provedure pravides aceess ot arr ta the 1enous
system and the pressure gradient from source te ven ss suff
crent Sources of aar tr artersal arr embolism may be classified
as mtrmsie arr o abeal pulmonary cavities or pleural
cauty extrinsic arr etther wjected aspirated from tubiny of

pp or 28] wto p vemns
durmy, open chest procedures In pnsymothorax work i
jected ar mas reach a puimonary e directly but 2y may
also reach such a vew mdirectly 1f pressure m the pneuma
thorax cavsty 15 rased sufficientdy to tear an adhesson with
production of a pleurovencus fistula Atr from minnsic
sources cannet reach pulmonary sems unless trauma of the
thoracie procedure produces an openmg from source 1o vein
There must also be 2 sufficient pressure gradient from sousce
4 veut and sorme factos to mamtam patency of the opensmg
) Ao M k) RO Ora AN
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The necessity for such a chain of circumstances explams the
rarity of accidents when needles are itroduced 1nto normal
lung tissue After arr from either an extrimsic or an mtrinsic
source has entered the pulmonary vem it 1s carried to the left
heart and mto the aorta From this pomnt its route 15 deter
muned to 2 constderable extent by the patients position Air
buoyancy tends to cause the gas to enter those branches of
the aorta which are superiorly oriented with relation to the
trunk of the vessel When air has reached the termnal artenal
branches of an organ the etfects produced are the result not
only of the mechanical obstruction of the smaller vessels but
of a neurovascular ) producmng riction

Chinical mamifestations of artenial air embolism are some
what varied They may be of sudden onset or there may be
warning symp such as d or f; Just betore
severe features become mamfest After the warnmng symp
toms there 15 usually loss of consciousness of variable dura
tton Convulsions occur 1n less than half the cases After re
turn of consciousness various localized neurologie signs may
be noted These may disappear within a few hours or may per
sist for months Generalized cyanosis 1s noted i most 1
stances and respiratory disturbances most often slowing of
the respiratory rate are usually present Mamifestations o
penipheral vascular collapse are frequent These climical fea
tures are nonspecific but there are five features which may
be regarded as pathognomonic (1) detection of air m retinal
vessels by ophthalmoscopic exanunation (2) Liebermerster s
sign—occurrence of sharply defined areas of pallor mn the
tongue (3) marbling of shin (4) air bleeding—presence of
air bubbles m blood escaping from a small skin masion m
the most supertor portion of the body and (5) \ ray evidence
of air mn cerebral vessels The diagnostic value of these fea
tures 1s so great that they should be searched for n every case¢
1n which there 1s a possibility of arterial air embolism

The frequent involvement of the coronary arteries mn ar
terial air embolism has been d ated by experimental
and postmortem studies and 1t has been stated that obstruc
t1on of coronary arteries must be considered important 1 all
cases of ar embolism ongmating n the pulmonary arcula
tion However there is a Jack of data on whether air intro
duced expcnmcntally mto the coronary c,rculan/on cu pro
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duceisch areas in the my drum or electr d h
changes of mfarction The authors therefore carried out 18
experiments using 16 dogs In 14 experiments air was mjected
mto the anterior descending branch of the left coronary artery
and n 4 1nto either the leit auricle or the pulmonary vem

On the basss of results it can be stated that air 1s not well
tolerated within the dogs coronary circulation because six
animals died and 1schemic areas were mduced within the myo
cardium m all dogs Electrocardiographic changes were iden
tical with those observed 1n nstances of 1schemma mduced by
other means The effects of vascular obstruction may be tran
sient the air being rapidly disposed of but i some mstances
they may be sufficiently prolonged to result m persistent
1scherma of the myocardium even after air bubbles can no
longer be detected with the lumen of the vessel mvolved

The importance of the principle of air buoyancy was dem
onstrated n these expertments 1n that atr filled the superiorly
located portions of the coronary circulatton The importance
of the application of this principle by use of the head down
position 1a prevention of cerebral air embolism has been dem
onstrated by others It seems logical to assume that the same
principle could be applied effectrvely to prevention of coro
nary mvolvement Since m man the nght coronary artery
anses anteriorly from the right aortic simus and the left coro
nary artery arises mestally from the left posterior aortic 1nus
1t should be possible to prevent air from entering these vessels
by placing the patient i a position midway between left lat
eral and prone There 15 indication that the imtial dose of air
may not be the only one smce a fistula between the pulmonary
vein and a ax or other air cavity may
be opened and closed repeatedly Hence 1if there are warning
symptoms of air embolism and the mitial dose 1s not fatal 1t
would appear logical to place the patient immediately 1n the
favorable position described so that anv subsequent emboliza
tion may not have serious effects To prevent cerebral embo
lism the patient should also be placed with head down It
would seem wise to mamtatn such a position for several hours
to allow the fistulous tract to heal

Pathophysiology and Treatment of Lower Leg Stasis Syn
drome are outlined by Gunnar Bauer® (Genl Hosp Marie

1) A g Togy 118 F bru oy 1350
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stad Sweden) At this hospital division and resection of the
popliteal vem has for some years been the mamn therapeutic
procedure m all patients with a lower leg syndrome of chronic
edema mduration ulceration and pan

Man s erect position 1s hnown to cause a certamn amount
of venous overloading 1 the lower parts of the leg In healthy
persons this superfluous blood 1s easily removed by contrac
tions of the calf muscles which act as a peripheral heart This
mechanism demands normal functionng of the valves m the
femoral and popliteal vemns In patients with lower leg edema
mduration ulceration and bursting pamn 1t has been demon
strated that these large vems are mcompetent ther valves
having been destroved by thrombosis or by phlebosclerotic
processes In such cases superfluous blood canmot be effec
tively removed by contraction of calf muscles every relaxa
tion of these muscles being immediately followed by a back
flow of blood down the valveless mam trunk Tlus results 1
permanent venous stasis eventually followed by pamn and tis
sue changes

A remed) for this condition 1s blochmng, of the mam trunk
m the popliteal re. 1on After this operation the calf muscle
contractions drive the blood through numerous fine calibered
channels mto the muscle vens of the thigh and no bachflow
occurs Considerable eaperience with phlebography demon
strated the extraordmary ease with which collateral venous
channels form the nstant mam trunks are bloched Study of
the lower extremuty m the vertical position after pophitel
bloching showed that after a few calf muscle contractions the
decp vein trunks were nearly empty and all blood was bemg
driven through numerous channels past the level of the knee
up mto a rich networh of mamly muscle vems i the thigh
Once 1 the thigh blood was amply taken care of by the lively
crculation i the powerful muscle masses m that part of the

le

gPophtea! vein division has been performed 194 nmes at the
\lariestad hosputal The operation was apparently entirely
nisk free and immediate results were good Thougl the obser
yation period 15 too short to allow final exaluation of late re
sults follow up exanunation of S0 pitients after 1 2V yaars

15 encouraging
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N 1T of Peripheral Vascular Disord
ts discussed by Walter Redisch? (Mew York City) General
therapy of peripheral vascular disorders 15> concerned hrst
with prevention of arculatory msufficiency second with pro
motion of mcrease of arculation and third with maintenance
of compensation of insufficient circulation 1f compensation 1s
achieved Requiring management of chrome arterial msuff
ciency are all patients with signs of peripheral arterial msuffi
ciency or presenting evidence sufficient to suggest that they
may be threatened by this disorder mn the future The periph
eral vascular routne includes prohibition of tobacco and food
or drink contamning rye graims prescription of 2or 307 Scotch
or Bourbon whishey daily or 3 glasses of wine a foot care
program scrupulous care to avoid mnjuries to extremities
avoidance of exp to cold and therap apphance of
postural changes This routine 1s the baselne for any addi
tional active special treatment Management of chromic venous
wsufficiency on the other hand 1s aimed at facilitating venous
deflux Sleeping with the foot of the bed elevated wearmg of
elastic bandages or stockings and walking exercises with these
stochings 1n place 1s the basis

Papaverne hydrochloride about 00> Gm by intra arterial
njection effects release of arterial spasm This heroic treat
ment has 1ts place i acute arterial occlusion of all hinds
cluding pulmonary embolism Oral doses of 50 100 mg three
times daily are justified 11 \asospastic disorders and definitely
beneficial i so called vascular crises Theobromuine dernva
tives includmyg, ammophylline are worthless “Mitroglycerm
seems to be effective 1n the visceral circulation only Effects
of mstamine are probably confined to the skin Ether intra
venously 1s an effcetine vasodilator but the danger of hemor
rthage 1s too great Results with acetylmethylcholine chlorde
are not umpressive and effects of intravenous use of typhoid
\accune are transient and do not justify use of so incapacitat
g a method 1n spastic disorders Priscoline * an 1imdazolene
derivative has some usefulness i Buerger s disease (50 mg
three times daily) There is no question about the beneficial
effects of intravenous use of procaine ou artersal spasm The
most powerful and reliable vasodilators however are the dif
ferent alcohols The sinplest and one of the most efficient
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1s still ethyl alcohol in the form of good whishey or brandy
Nicotinic acid produces vasodilatation only n cutaneous ves
sels Niacmanude does not cause vasodilatation Nicotmic
alcohol seems to hold good promise as a vasodilator

Treatment of pnimary Raynaud s disease 1s surgical Sec
ondary Raynauds ph calls for of any
underlying vascular disease and usually treatment of the un
derlying psychoneurosis Wier \litchell s disease (erythrome-
lalgia) is one of the conditions 1n which for unknown rea
sons salicylates are almost a speaific for pamn In obliterating
endarteriis 1 addition to ngid vascular routine therapy de-
pends on etiology Treatment of Buergers disease 15 pre-
dommantly based on the vascular routine as s treatment of
obliterating arteriosclerosis Dietary treatment of arterioscle-
rosts 15 mmportant and diet should always be low 1n fat and
cholesterol

Management of acute arterial occluston consists of intra
venous or mtra artersal use of papaverme mtravenous use of
procane or diethylaminoethanol keeping the hmb warm and
watchmg for results for three to six hours If prelimmary re
sults are favorable vasodilators are contimued 1f unfayorable
paravertebral nerve bloch 1s done \Whenever the patients
state permuts Redisch proceeds with sympathectomy 1f nerve
block gives a favorable result Treatment of artenial occlusion
with anticoagulants 1s still experimental If the cause of the
occlusion 1s an embolus 1 an otherwise not diseased blood
vessel embolectomy should be performed 7Thrombectomy
with resection of the diseased part of the blood vessel bas
no indication

In acute thrombophlebitis and prevention of thrombo
embolism 1 addition to elevation and rest there are but three
basic approaches use of anticoagulants surgical ligation of
efferent veins and the combunation of both \When thrombo

phlebitis 1s d d before pul y embol 1t seems
unnecessary to proceed with venous ligation unless anticoagu
d I It s it d m all

fant therapy 1s contr
conditions 1 which ghere 1s an abnormal tendency to bleed

ing In these patients early ligation of vemns on both sides 15
the procedure of choice Patients with early dragnosis of non
extensine thrombophlebitis i whom no contraindication 1o
anticoagulant therapy exists must be treated with this method
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Chemical Sympathectomy H A Haxton® (Manchester)
reports his experiences with phenol mjection of the lumbar
sympathetic ganglion 1n patients with various conditions

TecENC—Two 12 cm needles are wserted through skin wheals
7 cm from the nudhine and opposste the second and thurd lumbar
vertebrae, The needle must establish contact with the side of the
vertebral body and by it 1s ded to slide 1|
to the bone for a further distance of 12 cm. The point may be felt
to pierce the psoas fascia and when 1t 1s m the correct plane a
tentatine mjection of procame should flow easdy A careful watch
must be kept for the welling of blood or cercbrospmal Huid from
the needle Prelimmary injection of 2 ml of 4 per cent procamne is
made As a rule the patient notices warmth n the hmb before it 1s
detected by the ob erver but the sole of the foot should begin to
warm up a few mnutes after mnjection unless there 1s severe organic
arterial obstruction Provided there are no symptoms of numbness
or paralysis the injection 1s campleted with a total of 10 12 ml of
10 per cent phenol 1n water The patient remams 1n the lateral post
tion 15 munutes to prevent spread of the njection and can then get
up and go home 1f ambulant.

In over 90 per cent of cases a warm dry foot resulted and
m 60 per cent the foot remamed warm and dry for moaths
For some patients in whorn the effect did not persist the ijec
tion was repeated and a good and lasting resuit obtained The
longest follow up was nearly two years and the signs of
sympathetic denervation remain Complications were few and
consisted mainly of some wrtation of the genitofemoral
nerve which developed 1n about 10 per cent of patients caus
g hyperesthesia in the gron In one patient a low spinal
analgesia lasted three hours and weakness of the quadriceps
on the injected side lasted three months 1t was thought that
the needle was incorrectly placed and the njection must have
entered an 1ntervertebral foramen

Umiform success was achieved by chemical sympathetic
njection sn six patients with intractable pain m amputation
stumps In another patient with hyperhdrosis of the feet there
was immediate and dramatic cure which remaimed complete
Six patients with cold blue legs pamful nodules of fat necrosis
and m some chronic ulceration were treated with lasting
benefit 1n all but one Simlar relief was provided mn two pa
tients with severe chulblains In 65 patients wath arterioscle
rotic legs profound and lasting relief from rest pamn was
achieved 1n half and considerable relief i nearly all the re
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maimder Pain due to mflammation near a gangrenous or m
fected part was not however relieved by this treatment or by
sympathectom; Phenol mnjections greatly improved the pre
carious crrculation 1 the foot and in several patients with
gangrene of one toe healing was achieved with loss of only
the affected digit Patches of jangrene on the heel and chromc
ulcers on the outside of the leg have likewsse healed with
preservation of the limb The majonty of 23 patients treated
for intermittent claudication stated that they were benefited
some constderably Of 58 patients with old white leg wnd
siular deep venous thrombosts treated by phenol mjection
all but a few were benefited Lxplanation of this mmproyement
lies partly m the removal of venous spasm with a resulting
fall i venous pressure and partly in the mnproved nutrition
of the capillary walls with reduced transudation wto the
tissues

Experiences with Tetraethylammomum Bromide, an aute
nomic blocking agent are described by Gunnar Biorch and
Borje Ejrup? (Stockholm) The effect of mtravenous and 1
tramuscular injections of a solutron of the compound were
studed by means of blood pressure recording electrocardio
grams oscillograms (at rest and after exercise) shm tem
perature  deternumnations  clectrocardiographic  hypoxenna
tests and deternunation of ox)gen consumption

Results revealed that mtravenous mjection of tetraethyl
ammonium bromide 1n man 1s followed by an immedsate short
lasting fall 1n blood pressure and n mcreased heart rate [he
effects were greater m hypertensive patients thin mn normal
persons rate of mjection and dosage were mmportant In rab
bits effect of mtravenous mjections of tetraethylammeonium
bromude on blood pressure was depressor whereas i cats 1t
was depressor only with small and moderate doses and pres
sor with larger doses In all instances heart rate was slowed
These findings can be attributed to bloching of transmission
of toruc impulses 1n the autonomic nervous system

Injection of tetraethy lammonium bromide was almost i
meduately followed by mncreased shin temperature both in nor
mal persons and though to a lesser extent 1n patients w ith
occlusive changes 1n artertes This wicreased shan temperatuse
was independent of the fall 1 blood pressure Although oxy
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gen consitnption generally increased during mjection no cer
fam increase tn oxygen consumption was found during the
period of maximal rise m skin temperature No defimte im
provement of the electrocardiog ram after mduced anoxemia
m cases with coronary msufficiency (the hy poxema test) was
observed neither shortly after injection nor after a series of
therapeutic imjections

Osallograms on patients with occlusive changes mn arteres
given tetraethylammonium bromide did not demonstrate any
improvement immediately after injection although the pattents
were subjectively improved Fifteen of 20 patients with oc
clusive changes 1 arteries showed after a series of 20 mjec
tiens of tetraethylammonmum bromide both subjectrve and
objectine mmprovement as measured by amount of exercise
performed and by more rapid oscillographic recovery pertod
Effect depended on completeness of the block In many large
persons 5 ml of the drug was msufficient for production of
complete block The larger doses (8 or 10 ml) requred
proved safe when given slowly The authors recommend a
dose of 010 Gm /kg body wesght There were few complica
tions to of tetraethy . bromide The
drug 1s not recommended for use 1 patients with complete
beart block as lack of a cardiac mechamsm compensating far
the sudden drop 1n blood pressure mav cause cerebral anemia
and shock

Etiology of Gravitational Ulcers of Leg The term gravita
tional ulcer refers to chironic ulcers which occur on the lower
half of the leg from chronic venous stasts of the lower limb
Such ulcers are associated with one or more of the following
signs of chronic impairment of venous dramage edema cy1
nosts sclerosis 10n loss of har eczema
and varicose vews of the affected imb Although these ulcers
have long been thought to be due to varicose vems climcal
abservation and careful dissection have shown that many are
due to bstruction of deep or superficial trunk vems

S T Annm,! (Unn of Leeds) mvestigated the cause of
ulceration m 270 patients by cliical examination and in a
lew cases by phlebography There was 192 women and 78
men in this series

In 836 per cent venous stasis was due to previous throm
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bosis of deep veins mn the leg Thrombosis followed pregnancy
mn 69 women the first ulcers occurrmg 3 months to 27 years
after a postpartum white leg  Antepartum thrombosts
thou,,h less common than postpartum phlebitis 1s well recog
nized as a complication of pregnancy Fifteen patients gave a
history of sudden pain and swelling of one or both legs dur
ing pregnancy Ldema of the affected legs persisted and some
patients developed varicose vems for the first ume Throm
bosts of the deep veins of the leg had probably occurred

Injury to one or both legs without fracture occurred m
60 patients Of those n whom there was no evidence of
chrontc venous msufficiency before myury 23 gave a listory
of swelling of the leg and 10 developed varicose vems after
tnjury thrombosis from the injury was the probable cause
Injury to the leg with fracture occurred i 11 patients Both
direct mjury to a vemn and immobilizatson of the imb may
have been factors in causing the thrombosts which followed
Ulceration occurred 1 month to 26 years after fracture

In 6 patients thr followed op on aleg n
15 ulceration followed an mfection of the leg and m 12 a
period of recumbency or nactivity Twelve patients gave 2
lustory of phlebitis shortly after an operation Treatment of
saricose vems appeared to be the cause of ulceration in 15 pa
tients Injection of varicose vemns seemed to intensify chronic
senous mnsufficiency 1if already present and to produce 1t tf not
Thrombosts from miscellaneous causes occurred m 8§ patients
and from no apparent cause n 19 Of 31 patients with no his
tory of thrombosis venous stasis and ulceration might have
been due to varicose vemns 1n 29 Of the 29 24 were women of
whom 17 were parous The author concludes that varicose
vemns may be present as a result of thrombosts but pnimary
varicose vemns rarely cause venous stasis and gravitational
ulcer It 1s stressed that concentration on treatment of super
hesal varicose vens s futile

Effects of Cortisone and ACTH on Penartentis Nodosa
and Cramal Artentis Preliminary Report. Richard M Shuck
Archie H Baggenstoss and Howard I" Polley admimstered
cortisone to three patients with periarteritis nodosa and two
with cramal arterstis and ACTH to two other patients with
penarteritis nodosa Diagnoses were confirmed by biopsy

@) Proc Suff Mect. Mayo O 25135 M 15 1"



ANTICOAGULANTS THROMBOEMBOLISM 569

Treatment was continuous or mtermittent for 3 weeks to 415
months Dosage schedules varied

Al seven patients had prompt subjective relief Fever sub
sided 1n 24-72 hours and sedimentation rates decreased grad
ually to normal Partial relapses occurred i five patients after
withdrawal of the hormones but improvement followed re
sumption of treatment Despite mitial improvement two pa
tients with periarteritis nodosa dted 1n cardiac and renal fail
ure Autopsy showed complete healing of ail artenal lesions
However m the process of healing fibrous obliteration of the
tumens of the vessels had occurred resulting 1n widespread
visceral nfarction Some evidence of hypercortisomsm de
veloped 1n most patients during treatment

ANTICOAGULANTS AND THROMBOEMBOLIC
DISEASE

The sludx:s oi several years ago established the \aluc of anuwagulants

farction Rccem studies sugge t that th rout nte use of dlcumarol" 1 zlsu
indicated m patients with congestive fa lure Thus far there have been
only a few reports dealing with the long term prophylactic admunstration
of dicumarol® to patients 1n whom further thromboembolic ep1 odes are
apt to occur These preliminary reports are encouraging but the procedure
should be regarded as till 1 the exp rimental stage There 1s evidence
that certain drug_ uch as salicylates and sulfonam des enhance or pro
long the action of dicumarol® The practical importance of thi 1 rela
tion to long term therapy 15 obv ous —Ed
Dicumarol® Prophylaxis of Thromboembolic Disease
Congestive Heart Failure Thromboembolic disease formerly
dered largely a p: ve 15 now real
1zed to be actually more pre\ alent among medical patients
Patients with congestne heart failure are particularly subject
to thromboembolic phenomena Dufficulty i manigement
rests not so much with therapy as with diagnosis A seriwous
inatus extsts between clinical ability to recognize thrombosis
and embolism and 1ts actual incidence as demonstrated post
mortem Since prophylactic anticoagulant therapy seems to
provide the onlv sateguard agamst this sernous complication
of cenge tive tallure W Proctor Harvey and Clement A
Finch?® (Harvard Unn ) attempted to determune the safety
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of dicumarol® in such patients and 1ts effect:y eness 1n prevent
g thromboembolic disease

For three years patients with congestnve heart fature
irrespective of the heart disease were placed on dicumarol®
therapy (80 patients) or m a control group (100 patients)
depending on whether date of hospitalization was an even or
an odd day Age sex distribution type of heart disease and
frequency and seventy of mantifestations of congestive failure
were simular i the two groups Attempt was made to regulate
prothrombin time at approximately 30 per cent and daily pro
thrombin determnations were made throughout dicumarol®
therapy

The mpression was gamed that dicumarol® can be safelv
admmistered to such patients provided the usual precauttons
are tahen There was a total mortality rate during hospitaliza
tion of 17 per cent among controls and 9 per cent 1 the dicum
arol® treated group Eight deaths among controls were be
lieved on the basis of autopsy to have been due to pulmonary
embolism whereas 1n patients gien dicumarol® no deaths
were believed due to emboltsm Deaths unrelated to thrombo
embolic disease were quite sumilar 1n the two groups

These data suggest that dicumarol® brought about sig
nificant reduction mn thromboembolic disease and thus lowered
mortality rate in patients hospitalized with congestinve farlure

Treatment of Repeated Embolism wn Mitral Stenosis by
Long Term Admimstration of Dicumarel® Since many pa
tients with compensated mutral stenosis may Ine a long time
except for the hazard of repeated embolism a means to pre
vent wtracardiac clot formation without undue cost and rish
of bleeding was welcomed m the discovery of dicumarol®
as a practical anticoagulant Heparin for obvious reasons of
price and mconyenience of appheation cannot be used for
long pertods but drcumarol® 1s mexpensive effective and 1ts
dosage can be controlled by careful prothrombin level deter
mmation 1n any rehable chimcal laboratory As a means of
preventing thromboembolic complications n nutral stenosis
dicumarol® has not been used widely however

Irving Imber and Hemz Aagendantz® (Boston) report the
value of continued dicumarol® therapy under careful super

vision in a woman aged 34 with mutral stenosis and auncular
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fibrflation She had had five embolic episodes in the four
months preceding dicumarol® therapy ELmbolic phenomena
ceased after bhish and e of an
prothrombin level

It cannot be stated certamnly that dicumarol® therapy
caused the sudden cessation of embolic phenomena 1 this pa
tient since spontanevus remissions m such cases have been ob
served The sudden change from repeated serious arteriaf
emboli during the preceding months to none aiter estabhish
ing the desired reduction mn prothrombin level however ap
peared to be more than mere comadence It 1s presumably
necessary to contmue dicumarol® therapy indefinitely m such
patients

Long Term Dicumarol® Therapy 1s described m a case re
ported by Raymond L Rice Jach S Acherman and Robert
Saichel® (Mulwaukee)

Physictan 48 had an acute miyocardial infarction mn May 1944
A chest X ray two days later was interpreted as showing a hilatera)
bronchupneumonic process or changes secondary to pulmonary in
farction In VMay 1945 he noted fever and pun 1n the chest which
was exaggerated by deep m piration and swallowing and persisted
for two davs then ubsided In July 194~ he had another myocardral
infarction At this time dicumarol® was given m doses adequate to
keep prothrombin levels between 40 and 50 rer cent for the dura
tion of his two week ho pital stay  Examunation of lungs two davs
after the acute mfarction revealed scattered rales over the right base
posteriorly and a diagnosis of pulmonary infarction was made In
August and again 10 September 1945 the patient experienced acute
episades of chest pain similar to the previous attack The patient s
symptoms were believed due to recurrent pulmonary embolt prob
ably multiple 1n an attack and likely anising s the night ventricle
It was suggested that dicumarol® be continued for several months
with the hape of avoiding these recurrent ept odes

Dicumarol* was gien from October 1945 untsl June 1947 when
1t was decided that a trial would be made without the drug In Sep
tember 1947 another acute episode of che t pam occurred The pa
tient has remamed on dicumarol® therapy since that time with n
recurrence of thramboembolic episodes

Bineckly prothrombin times were taken to determine adequate
dosage durmg the first several months the drug was used Veekly
dosage totaling 500 550 mg was necessary to mamntan the pro-
thrembin level withm optimal limits By September 1946 a pattern
of indinidual response to dicumarol® ccemed farrly well established
and weekly then Liwechly and occasionally monthly estimates were
made Admimstration of a 10 mg dose of dicumaroi® fillowed by
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two or three daily doses of 50 mg (450 500 mg /weck) obtamed
prothrombin levels between 37 and 18 per cent from November
1947 to the time of this report Lower levels occurred only when
aspinn or sulfonamides were adnumstered At ths time gingnal
bleeding petechiae al hemorrhages of the
shin hematuria and bloody stools also occurred Mid gastrointes
tinal disturbances seemed to precede onset of hemorrhagic phe
nomena and d of d flatul, b 1 cramps
and bight to clay colored stools These epsodes were avoided by
reducing dicumarol® dosage during salicylate or sulfonamude ther
apy A total of 66300 mg dicumarol® was tahen over 40 months

Treatment with Dicumarol® 1n Small Continuous Doses
Since dicumarol® was used first i 1941 1n anticoagulant ther
apy intermittent application has been most frequently used
The characteristic features of treatment are the large mainte-
nance doses and long mtervals between doses It 1s common
eaperience that this method makes 1t difficult to maintamn pro
thrombin time 1n what 1s considered a therapeutically active
zone Leopold Ipstein and Asger Ngrholm Pedersen® (City
Hosp of Aarhus Denmark) therefore tried other forms of
dosage i 37 patients m the hope of mamtaming the pro
thrombin mndex within the therapeutically eficctive zone (be
tween 20 and 30)

Best results were ol d with small doses
of 2 cg two to four tumes daily depending on the individual
response In 14 of 16 patients treated 1n this manner the pro
thrombin mdex was reduced to the desired level between 20
and 50 An advantage of this method 1s that fluctuations 1n
prothrombin time are small and casily controlled by shght
alteration of dose When the index approaches 20 treatment
1s stopped for 24-18 hours and then resumed with smaller
doses Since the mdex varies only shghtly from day to day
with this type of dosage daily reading of prothrombin time 1s
not absolutely necessary Tlus continuous treatment 1s there
fore more conventent for the patient simplifies hospital worh
and mahes possible outpatient treatment with a better margm

of safety

of Left A lar Appendix Prophy fo:
Recurrent Arterial Embols 15 reported by John L Vadden

New York City)

¢ Case 1—Wonan 33 with chromc rheumatic heart discase
s 1 10 351 8 190
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with mitral stenosis auricular fibnllation and recurrent perspheral
arterzal emboli which had necessitated embolectomy on two occa
sions was chosen as the first patient for resection of the left auricu
lar appendix During operation the heart stopped Immediate manual
massage of the heart was begun together with artificial respiration
The patient recovered H present after was
believed secondary to a right cerebral embolus Subsequently a de
caded personality change was observed but esamnation eight
months after operation disclosed personality to be normal The pa
tient had a spastic hemiplegic gait but walked well without support
Histologic examination of the pecimen revealed myocardial hyper
trophy fibrosis and mural thrombus of the left auricular appendix
the appendix was three times normal size

Case 2—Man 52 was chosen for the second operation be
cause he had had an embolic occlusion of the abdominal aorta at
its bifurcation complicating chromc rheumatic heart disease with
nutral stenosis aurncular Gbrillation and congestive heart failure
Operation was uneventful Soon after operation cligurta abdeminal
pamn and tenderness 1n the right upper quadrant and distention oc
curred but one weeh after operation the patient was out of bed
apparently much improved However on the mnth day he com
pluned of weahness and apprehension That afternoon he sat up to
take a drink of water and suddenly died Permission for autopsy was
net obtained Histol of the trve specimen re
vealed mural thrombus of the left aurscular appendia The appendix
was normal 1n size and appearance

The commonest mode of origm of a peripheral arterial
embolus 1s detachment of a mural thrombus located in one of
the heart chambers Mural thrombs occur most frequently in
cases of coronary thrombosis with myocardial mfarction and
m rheumatic heart disease In over 90 per cent of patients
with rheumatic heart disease thrombr are located mn the aun
cles particularly the auricular appendines Peripheral arterral
embol occur 1 approximately 45 per cent of cases of rhen
matic heart disease 1n 15 20 per cent of cases a cerebral em
bolus 15 the immediate cause of death Madden suggests re
section of the left auricular appendix as a prophylaxis for re
current arterzal embolt The one indication for operation 1s
one or more recent peripheral arterial embolic occlusions 1n
a patient with rheumatic heart disease and mutral stenosis
with or without auricular fibrillation

Early Sign of Femoral Thrombosis Gerald H Pratt®
(St Vincents Hosp New York City) noted three dilated

sentinel vems over the tibia 1 over 80 per cent of patients
8y T A N A 140 4 €477 1 4 1040
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with pathologic clotting (Figs 92 and 93) It has been
proved that the thrombosis which cau es pulmonary embolism
originates in most mstances m veins of the calf and progresses
to the popliteal vem The first vewns to dilate owing to this
obstruction are the ones opening directly nto the pophiteal
vem particularly branches of the anterior tibial vemn The
three small veins over the tibia empty mto the saphenous and

TERUNTS L A, g e L e
th 1 ftby tw da
€ tey £Hatt GH J A M A 1904 6477 J ned 1949)
the anterior tibial vem sy stem 1re superficial and unsupported
by musculature and therefore dilate very early

Ths sin was noted 84 times m 109 mstances of throm
bosts and led to an early diagnosis Other carly diagnostic
points are pain m the pophiteal space or calf tenderness over
the mrolved vemn areas slight ¢yanosis of the part comparcd
to the other parts abnormally elevated pulse rate and tun
perature fear of impending disaster (many patients are 1ware
that something 15 wrong) very muld edema and 1 small non
fatal embolism (23 per cent of patients have a small embolism
before a fatal one)

Fat Embolism. | L Dunply (Boston) and Irederic W
11feld® (Los Angeles) discuss the value of x ray i diagnosss
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and of oxygen m treatment of fat embolism Three conditions
are necessary for development of fat embolism (1) hquid fat
free m tissues (2) torn and patent vems and (3) increased
local tissue pressure abose the level of venous pressure Such
factors may arise after fractures blast injuries burns exten
sive contusion of subcutaneous tissue or surger;

When fat eaters the crrculatron it 1s carried first to the
lungs Some 15 squeezed through the pulmonary crcmt and
then distributed It appears to be well tolerated by most or
gans except the bram It 1s hikely that small amounts of fat
enter the circulation frequently though fat embolism as a
principal cause of death 1s rare

Presence of fat embolism should be suspected when n
Jury to bone especially simple fractures of the tibia or femur
orextensive soft tissue mjuries or surgical procedures in which
large amounts of fat are excised or unduly traumatized 1s fol
lfoned by an interval free of symptoms which may vary from
a few hours to 9 or 10 davs and then by onset of pulmonary
or cerebral symptoms or both Puimonary mamfestations
may 1ary from moderate elevation of the respiratory rate
with fever to severe pulmonary edema with dyspnea cyanosis
and frothy sputum Cerebral signs vary from mild psychosis
or confusion to clonic convulsions generahized ragidity and
coma When both pulmonary and cerebral signs appear after
a free interval diagnosis 1s almost unmistakable The combi
nation of petechial hemorrhages 1n skin and mucous mem
branes with cerebral or pulmonary signs 1s also practically
diagnostic Use of x ray in dagnosis may be helpiul In the
case reported by the authors films taken one day after onset
of embolism showed diffuse clouding throughout both lungs
a picture characteristic of acute pulmonary edema and sim
lar to that after myocardial wfarction Fat i urme and
sputum 15 confirmatory diagnastic evidence

Though treatment of fat embolism 1s usually regarded as
useless the authors found oxygen m high concentration to be
of specific value Oaygen administered by closed BLB
mash brought about dramatic ymprovement in therr patient
and continued to be beneficial throughout the first two weehs
of 1itness

Acceleration of Linear Flow 1t Deep Veins of Lower Ex
tremity of Man by Local Compression was praved experimen
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tally by joseph R Stanton Edward D Frers and Robert W
Wilkins! (Boston) m studies of 20 subjects

MeTnop —With the patient supmne on the x ray table the entire
leg from iastep to upper third of the thigh was encased in a series
of loosely fitting blood pressure cuffs or i an inflatable legging A
needle was inserted mnto a distal vemn on the dorsum of the foot To
the needle was attached a three way stopcoch and tubing leading to
an infusion of normal saline solution Test substances were wyected
directly mnto the van through the side arm of the three way stop
cock After control observations were completed the limb was pres
surized by mflating the garment or blood pres<ure cuffs at pressures
of 20 or 35 mm Hg In two pauents an additional needle was placed
in the femoral van just prommal to the upper margin of the
flatable garment and blood samples collected 1 oxalated tubes every
four seconds Test substances used in carrying out these experiments
were solutions of 35 per cent diodrast® 20 per cent decholin®
sodium and 05 per cent Evans blue dye (T 1824)

Two observers noted through a fluoroscopic screen the
time required for 4 cc of diodrast® to pass from the needle to
a lead marker applied to the upper third of the calf When
control observations were completed the himb was pressurized
at 20 mm Hg and the procedure repeated Control mean ap
pearance tume was 21 78 seconds contrasted with a mean ap
pearance time of 11 38 seconds during pressunzation

To confirm these results by more accurate methods lead
marhers were fixed at specific intervals on calf and thigh and
the distance between markers carefully measured so that the
linear velocity in centimeters/second could be deternuned Se
rial roentgenogrims of the calf and thigh were taken at exact
mtervals Technical dificulties prevented this technic from
yielding results that could be accurately interpreted m every
eaperiment Howeler 1 no experiment could the results be
nterpreted as mdicating that pressunization had decreased the
velocity of venous flow On the contrary n practically every
experiment particularly when the major portion of the dio
drast® entered the deep venous system of the leg veloaity of
flow was unquestionably increased

Additional corroborative evidence of the acceleration of
venous flow during 1 of p was ol d by
foot to tongue (decholin?} arculation times 1 six cases Cir
culation times 1 all mstinces during pressurization were de
creased Limb venous airculinion time was estimated m two

tgt #353338 M 1949
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patients before and duning application of pressure by measur
mg concentration of mnjected dye in consecutrve four second
samples from the femoral vein In both cases the appearance
time of the dye was decidedly decreased during application of
pressure

During this mvestigation collateral observations were made
on size and shape of leg vems In young persons the deep
vews of the calf were usually narrow and straight whereas 1n
older persons the deep veins frequently exlubited saccular
dilatations Veins well filled with diodrast® as viewed n senal

frequently exhibited a ble decrease

m diameter during local compression Application of pressure
usnally did not alter distribution of diodrast® between super
ficial and deep vems but accelerated the flow in both Increas
ing pressure from 20 to 35 mm Hg did not cause a perceptible
further increase n velocity of venous flow In six patients the
velocity of venous flow was sumlarly accelerated whether the
source of focal compression was an nflatable legging an elas
tic stoching or a carefully applied elastic bandage

The authors suggest that the mechanism of the mcrease
m hinear velocity of venous flow during local compression 1s
the concomitant decrease m total cross section area of the
venous beds

CEREBRAL VASCULAR DISEASL

These articles offer further evidence of the therapeutic value of stellate
ganglion block w the treatment of cerebral thrombosts In view of ths
the failure Of cerebral blood flow to ncrea e following such black 1 of
mterest —

Emexgency Treatment of Apoplexy Despite theoretical
considerations which make 1t seem unlkely that temporary
elimmation of vasomotor tonus of cerebral vessels would ef
fectively nfluence deranged cerebral arculation following
apoplexy Geza de Tahats and G W Graupner (Univ of
Ilinoss) believe that prompt performance of sympathetic
block accelerates the phase of restitution In other words
all cer ular acadents surrounding the 1schemic or
hemorrhagic infarct 1s a zone of stasts vasoparalysis and eau
dation of plasma

On the basis of this concept the following therapeutic

)y P oee 164 24 248 M b 1950
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tally by Joseph R Stanton Ldward D Ireis and Robert W
Wilkins' (Boston) 1 studies of 20 subjects

Meriop —With the patient supine on the x ray table the entire
leg from wnstep to upper third of the thigh was encased in a series
of loosely fitting blood pressure cutfs or 1n an nflatable legging A
needle was inserted 1nto a distal vemn on the dorsum of the foot To
the needle was attached a three way stopcoch and tubing leading to
an infusion of normal saline solution Test substances were njected
directly into the vein through the side arm of the three way stop-
coch After control observations were completed the hmb was pres
surized by mnflating the garment or blood pressure cuffs at pressures
of 20 or 35 mm Hg In two paticnts an additional needle was placed
m the femoral vemn just proximal to the upper margm of the m
flatable garment and blood samples collected 1n oxalated tubes every
four seconds Test substances used 1n carrying out these experiments
were solutions of 35 per cent diodrast® 20 per cent decholin®
sodium and 05 per cent Evans bluce dye (T 1824)

Two observers noted through a fluoroscopic screen the
time required for 4 cc of diodrast® to pass from the needle to
a lead marker applied to the upper third of the calf When
control observations were completed the limb was pressurized
at 20 mm Hg and the procedure repeated Control mean ap
pearance time was 21 78 seconds contrasted with a mean ap
pearance time of 11 38 seconds during pressurization

To confirm these results by more accurate methods lead
marhers were fixed at specific mtervals on calf and thigh and
the distance between markers carefully measured so that the
linear velocity in centimeters/second could be determined Se
rial roentgenograms of the calf and thigh were tahen at exact
mtervals Techmeal difticulties prevented this techme from
yielding results that could be accurately nterpreted 1 every
eapenment However 1n no experiment could the results be
interpreted as indicating that pressurization had decreased the
velocity of venous flow On the contrary 1 practrically every
expeniment particularly when the major portion of the dio
drast® entered the deep venous system of the leg velocity of
flow was unquestionably mcreased

Additional corroborative evidence of the acceleration of
venous flow during application of pressure was obtamned by
foot to tongue (decholin®) circulation times 1 six cases Cir
culation times 1n all mnstances during pressurization were de
creased Lumb venous circulation time was estimated 1 two
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tain cases of subarachnoid hemorrhage Anticoagulant ther
apy may help prevent extension of the thrombus or additional
emboli and formation of thromboemboli m leg vemns Oxygen
therapy helps prevent or decrease cerebral anoxia and edema
Vitamun ki ntracranial hemorrhage decrease ot intracra
nal pressure with hy pertonic sucrose or concentrated salt tree
albumin and use of papaverine and ‘or ammophy lime as yaso
dilators to help decrease edema surrounding the lesion may
all be of aid Fnally stellate ganglion block 1s an extremely
useful therapeutic tool

Paul W Searles and William Kk “Nowill®* (Buffalo) com
piled a series of cases of cerebral vascolar accidents m which
they compared a group of 5> patients on whom 127 stellate
ganglion blocks were performed with a control group of 158
patients Patients were completely unselected except that after
some experience 1t was decided not to try block i those
who had grossly bloody cerebraspinal fluid since st did not
appear benehcial and was thought possibly to merease
bleeding

Best resuits with stellate ganglion blocks were obtamed in
cases of cerebral thrombosis ot recent origin 45 per cent of
31 patients showed mmprovement compared with 19 per cent
of the controls and mertality rate was reduced from 38 to 3>
per cent Of patients with cerebral embolism 37 per cent
showed improvement with stellate block Among controls no
patient showed of sy

The usual treatment of residual defects in the chromc
stage consists of physical therapeutic measures All patients
mn the old or chromic group of cerebral thromboses selected
for stellate ganglion block had shown no mprovement of
muscle function on this ordinary regime Cerebral vascular
occlusion had occurred at least one month before stellate
ganglion block In 43 per cent of these patients there was some
improvement attributable to block therapy The authors con
sider this treatment of value 1 that 1t decreased disability

TecrvIc —The posterior approach appears to be the safest The
patient 15 placed on the side with the nech acutely flexed The most
promunent vertebral spinous proce s at the base of the neck 1s con
sudered to be the seventh cervical A wheal 1s raised 2,/ cm lateral
to the interspace between the seventh cervical and first thoracic

pines A needle 1 nserted perpendicular to the shin and advanced
() South M J 43 29 3¢ Ma b 1950
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measures are recommended m acute cerebrovascular acaidents
In patients with cerebral embolism an oxygen tent medica
tion for slowmg of rapid hbrillation stellate block and anti
coagulants are ordered In patients with cerebral thrombosis
an anjygen tent enesection 1 case of hypertension stellate
block and release of increased cerebrospinal flud pressure are
mdicated In patients with cerebral hemorrhage an oxvgen
tent slow spmal drainage and neurosurgical consultation for
possible evacuation of clots may be constdered o sy mpathetic
block need be done In ali three ty pes of apoplexy hypertonic
sucrose or concentrated albumin with 3 734 gr ammnoph llme
gven mntravenously improves cerebral edema There 1s some
evidence that anunophylline lowers cerebrospmal fluid pres
sure and 1ts use 15 more rational than the extreme dehydra
tion advocated for patients with cerebrovascular acaidents

The authors performed stellate mjections on 50 patients
and obtamed good response m 41 They recommend that 1n
Jections be performed daily until no further 1mproyement 1s
noted

Cerebral Vascular Acadents Treatment by Stellate Gan
glion Blocks Until recent years therapy for victims of the
so called stroke or shock was empiric and these patients either
died or survived with sarying degrees of residual motor dis
abilitv. Durmg the past 10 years a mode of treatment has
evolved which has decreased both mortality and disabihity n
cerebral vascular disease The disease may be divided mto
two stages acute and chronic The acute stage consists ot the
pramonttory period of headache dizziness drowsiness and
mental confusion fallowed by onset of paralysis of muscles
of leg arm face and specch or coma If the patient survives
thi period he may have chronie paraly sis or muscle weakness

Treatment of patients with cerebral vascular accidents 1s
determined by the stage of the disease In the acute stage 1t
consists of shilled nursing care (frequent positional changes
regular changes of linen to keep the patient dry treatment of
pressure points oropharyngeal suction unnary bladder care
adequate fluid) cautious use of sedatives and abstinence from
opiates Lumbar puncture 1s of value as a diagnostic procedure
1n all cases and as a therapeutic measure 1 primary subarach
noid hemorrhage Antibiotics are valuable Neurosurgery may
be necessary eg 1 hgation of the ruptured vessel 1n cer
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cular disease or elderly patients with cerebral thrombosis
Failure of cerebral blood flow to increase m these patients
dicates that increased cerebrovascular reststance 1s not due to
mereased tone mediated by the sympathetic nervous system
Present observations confirm those of Penfield indicating that
complete removal of all sympathetic nerve fibers which enter
the cramial cavity on the carotid and sertebral arteries does
not appreciably reduce the number of normal intracranial
pernascular nerve fibers Both studies indicate that the sym
pathetics do not greatly mfluence cerebral vascular tone

MISCELLANEOUS

Some of the most important reports are included n thus chapter The
study dealing with effects of bed rest on cardiovascular function of normal
subjects raises the question as to whether the harmful effects of prolonged
rest 1n bed may not outweigh the benefits obtained mn certain patient with
cardiac disease Tre demon tration that anxiety imposes a greater Inad

e heart than the usual physical exertions of ordinary lving has 1

obvious and important therapeut ¢ implication —Ed

Effects of Bed Rest on Cardiovascular Function and Work
Performance Henry Longstreet Taylor Austin Henschel
Josef Brozek and Ancel heys® (Univ of Minnesota) studied
six healthy young men before dunng and after three to four
weeks bed rest Performance of the cardiovascular system
(at rest 1 the upright posture and during work) and speed
0 ordnation and streogth were measured under ngidly con
trolled conditions

Bed rest produced a 17 per cent decrease i heart volume
and an 8 per cent decrease in transverse diameter of the heart
There was a highly significant mcrease 1n resting pulse rate
which averaged roughly 05 beats/mmute/day of bed rest
Pulse rate at the end of a half hour walk at 33 m1 /hour and
10 per cent grade mcreased by 40 beats/munute after bed rest
Bed rest had not influenced mechamcal efficiency during tins
walk

Oxygen tatake during 2 90 second run at 7 m /hour and
15 per cent grade was reduced by 730 cc oxygen or 16 per
cent after 3-4 weehs bed rest This was accompanied by in
creases in oxygen debt and blood lactate after the run and a
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until bony contact 15 made with the transverse process of the first
thoracic vertebra The needle 1s then partially withdrawn redurected
upward and medually and advanced approximately 1 cm deeper
Injection of 12 cc of 2 per cent procane or a 1 5 per cent mety
came® solution 1s done with repeated attempts at aspiration In two
to five minutes an additional 58 cc. 15 given Successful stellate
block produces the well known Horner s syndrome and a hot dry
arm and hand

Cerebral Blood Flow 1n Vascular Disease of Bram Ob
servations on Effects of Stellate Ganglhon Block, Pentz
Schemberg* (Duke Unn ) used the mitrous oxide technic to
mensure the cerebral blood flow to and oaygen utilization of
the brain 1n 23 patients with cerebral vascular disease—either
middle aged persons with hypertension and diabetes or pa
tients with a history of cerebral vascular acaident They were
divided mto those with and those without changes m mental
status as a result of the disease The effect of unilateral stel
late ganglion block on cerebral circulation was also studied in
19 subjects

Persons with hypertension and diabetes and those with
cerebrovascular accidents and normal mental status were
thought to have a relatively early stage of cerebrovascular
disease They showed a moderate reduction i cerebral blood
flow and icreased arteriovenous oxygen difference with a
resulting normal cerebral oaygen utilization Persons with
alterations m mental status as a result of vascular disease of
the bramn were assumed to have a later stage Blood flow n
this group showed a considerable decrease (38 per cent) over
normal whereas arteriovenous oxy gen and glucose differences
were only shghtly increased and normal respectively This
change resulted i a fall 11 cerebral oxygen and glucose con
sumption

The decrease n cerebral metabolism 1s related to mnability
of the brain cells to eatract more oxygen and glucose per unit
of blood rather than to the low blood flow stself Poor cellu
Jar function 1s thought to result in some way from the pro
gressive vascular disease This metabolic defect 15 probably
related to the greatly increased resistance offered to the flow
of blood by diseased cerebral vessels However umlateraf stel
late ganglion bloch produced no change in cerebral metabolic
functions 1 normal persons patients with hypertensrve vas
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death 1n 4 states In addition physicians friends places of
previous employment nsurance companies and credit bureaus
were consulted home addresses and nesghbors were visited
police searched neighborhoods and notice was put it 20 news
papers and broadcast over six \ew England radio stations
By these measures 171 patients were located Pertinent mfor
mation was obtamed from 151 of the 153 patients alive when
located In 11> patients this included physical electrocardio-
graphic and fluoroscopic examinations

From data collected 1t was concluded that neurocirculatory
asthema 1s usually a chromic disorder which does not inter
fere sigmficantly with a patient s work or socral or farmly life
nor does 1t cause death In this study 12 per cent of patients
recorered 3> per cent had symptoms but no disabulity 38
per cent symptoms with nuld disability and 1> per cent
symptoms and moderate or severe disabihty In patients with
this disorder there was not a high prevalence of the diseases
recently said to be caused by anxiety  hy pertension heart dis
ease peptic ulcer diabetes melhitus asthma thyrotoxicosts
ulcerative colitis hysterra and schizophrema Fewer deaths
occurred m the group than were statistically expected but it
ts not hnown whether this was due to the nature of the groups
u ed for comparison or whether 1t 1s truly a feature of the
disorder

Pubhished results of therapy m apparently smmilar cases
managed by prolonged psychotherapy psychoanalysis and
other methods such as electric comvulsion procedures use
of ergotamme tartrate and adrenal denervation presented no
consistent or conclusive evidence that patients treated by
these means get along better than patients who have had hittle
more therapy than simple reassurance and the passage of tume
With reference to techmic of follow up studies 1t 1s <oncluded
that 1t 15 possible to locate and nbtain co operation from most
patients even 20 years atter the ongmal examnation and
diagnosis

Neuroairculatory Asthema (Anxiety Neurosis Neurasthe
ma Effort Syndrome Cardiac Neurosis) VMandel E Cohen?
(Harvard Umiy ) summatizes present hnowledge of the dis
order the chief symptoms ot which are breatt palp
tation nervousness irmitability chest discomfort fatigabihity

) M CIn N th Am  ca 33 13431364 Sept mber 1049



602 HEART AND BLOOD VESSELS

decrease 1 mechanical efficrency Maximal oxygen mntahe nas
deternuned m two men who had decreases of 13 and 22 per
cent after bed rest

Bed rest produced striking detertoration 1n the cardio
vascular response to posture as measured by pulse rate and
blood pressure changes produced by tilting to 68 degrees on
a tlt table Ataxiameter studies showed that sway was deh
mtely mcreased by bed rest Co ordination as measured by
pattern tracing suffered a small loss as the result of bed
rest whereas speed of small hand movements of medium arm
and band moyements and of gross body and arm moyements
did not deteriorate Grip streugth was not mfluenced by bed
rest and back strength deteriorated only shghtlv

After bed rest the rate of recovery of various functions
was roughly proportional to the extent of detersoration m bed
rest Strength co ordination and postural sway returned to
normal early (four days) blood lactate after exhausting work
and oxaygen cost of exhausting work at an intermedate tune
(two weehs) pulse rate durtng ,rade walking and oxygen
mtake during exhausting work late (between two and five
weeks) and cardiovascular response to posture very late (after
seven weehs) In one man the effect on the prmcipal com
ponents of fitness of a herntorrhaphy with bed rest for three
weehs was of the same order of magnitude as bed rest alone

The authors concluded that the deconditioning due to bed
rest has spectal characteristics with major loss of perform
ance ocurring m the cardiorascular system

Neurocirculatory Asthema (Anxiety Neurosis, Effort Syn
drome, Neurasthenia) 20 Year Follow up Study of 173
Patients 1s reported by Edwm O Wheeler Paul D White
Eleanor W Reed and Mandel E Cohen® (Harvard Unmv )}
For purposes of this study symptoms of neurocirculatory
asthenta included breathing trouble and syniptoms from two
of the followng three groups (1) palpitation or chest pam
(2) nervousness dizzmess famntness attachs or spells and ®
fatigue tiredness or limitation of activity Records of all pa
tents exammed by Wihite before 1928 were reviewed Of
these 173 met the diagnostic cnteria Patients were located
carch of telephone and street directortes alumm and pro

b ‘onal Lsts files of licenses and records of divorce and

fess
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serious consideration of the patients condition adequate
medical exanunation reassurance and elimination of rele
vant provoking factors ir
therapeutic procedures such as drugs surgery and unneces
sanly prolonged psychotherapy

Genesis of Heart Sounds is reviewed by Oscar Orias®
(Cordoba Argentma} At least four sounds may occur um
der normal conditions during the heart cycle Two the classic
first and second sounds are heard mn any living person A
thurd heart sound may be heard during early diastole in many
young persons after the second sound and the fourth sound
also called auricular takes place and may often be heard mm
mediately before the first sound during auricular sy stole

There 1s experimenta) and clinical evidence that the fol
lowing events produce vibrations contributing to tormation
of the first sound muscular contraction and tension of the
ventricular walls at onset of ventricular systole (muscular
factor) closure of the auriculoventricular valves (valvular
factor) movements and distention caused by the ejection of
blood from ventricles into arteries (vascular factor) and re
sidual vibrations due to the preceding auricular contraction
(aunicular factor) These factors are not listed in order of
their relative importance for 1t vares according to conditions
and with the site of auscultation However almost everyone
agrees that the valvular factor 1s the most 1mportant

Ongin of the second sound 1s much simpler than that of
the first All anatomic clinical and expersmental observations
have adduced proofs in favor of the 1dea that closure of the
semilunar vahes 1s the essential cause of the second sound
which 15 the acoustic expression of vibrations <et up at this
moment in the valves in the walls of the artery and also
the blaod column itself In the ordinary conditions 1 which
duscultation 1s made the sounds origmating n the aorta and
the pulmonary artery respectively are heard as only one
sound owing to summation In cases of asynchronous closure
of the seaulunar valves a reduplicated or spht second sound
1s the result

The third heart sound 1s produced 1n the final moments
of rapid ventricular fillng The hypothesis has been advanced
that the third heart sound 1s caused by 1ibrations of the ven
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and spells of dizziess famtness or anxiety attacks There
1s a chrome familial form with remissions and exacerbations
and there 1s also an acute form The disorder 15 characterized
by appearance of many symptoms but few signs Patients may
complan of chohmg and smothering spells rap:d heart beat
pam m the chest nervousness getting tired easily 1rn
tability dizziness or heart trouble  Systematic and thorough
questroning reveals many symptoms m addition to the chief
complamnt Difficulty m domg hard work 1s almost universal as
1s difficulty in handling emotion provoking situations Review
of systems reveals headaches blurred vision and giddiness
Breathing difficulties are almost uniyersal Sighing respiration
13 characteristic Dyspnea on esertion or even while sitting
down 1s common as 1s chest discomfort The first symptoms
rarely appear before age 18 and rarely after 35 Approat
mately twice as mamv women as men with this disorder are
seen by physicians There 15 a high famihal prevalence

Signs of the disorder include slight and mconstant tachy
cardia shght tachypnea sighing respiration flushed face and
neck tremor of outstretched fingers and brisk patellar and
Achilles deep tendon reflexes Results of standard climeal
laboratory procedures are within normal linuts Course of the
illness 1s mild 1n most patients There may be renussions and
exacerbations Despite symptonis of palpitation  breathless
ness and apprehensiveness a 20 year follow up study of 173
patients revealed that they did not show an unusual madence
of diseases such as hypertension and peptic ulcer which are
supposed to develop as a result of anaiety Neurccirculatory
asthemia did not predispose to any other disease or to early
death

There 15 convincing evidence that tlus disorder represents
a fairly common diagnostic entity n contrast to most other
psychatric 1llnesses which are probably rare Quantitative
and objective findings bear out the patients stories Patients
find hard work difficult and hard work studies (judged by
treadmull and 20 n step tests) show defimte abnormalities
They complam of poor breathing and studies of respiration
show measurable abnormalities They complain of pam and
discomfort and quantitative studies show responses to var

10us types of d !

fort at Iy Jower st levele
There 1s no specific treatment \anagement s
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serous considerapon of the patients conditios  adequate
wedicat ot T ¢ and of rele
ant, provohmyg factors f d ry
thergpeutse procedures such as dru,s surgery and unneces
sanly prolonged psychotherapy

Genesis of Heast Sounds 15 reviewed by Oscar Onas®
{Cordoba Asgeatina) At least four sounds may ocour un
der normal condations duning the heart ¢ycle Two the cha mic
first and second sounds are heard m any Inmng person A
thurd heart sound may be heard durmg early dastole m many
young persons after the second sound and the fourth sound
also called aunicular takes plate and may oiten be heard mm
mediately before the first soond during aurieular systole

There 1s experunental and climcal evidence that the tol
lowing events produce vibrations conttibuing to formatcon
of the first sound muscular contraction and tension ot the
ventricular walls at onset of ventriculay svstole (smuscular
factor} closure of the auniculoventricutar valves (vahwolar
factor) movements and distentwon caused by the epection of
blood from vemtnicles mito arteries {vascular factor) and re
stdual vibrations due to the preceding auncular contraction
{auncular fartor) These factors are not bsted sn order of
therr relative importance for 1t vanes accerdng to cordibions
and with the site of auscultation However almost eversone
agrees that the valvular factor 15 the most ymportant

Origm of the second sound 15 much sunpler thas that of
the first Al anatomc chmeal and experamental observations
have adduced proafs w favor of the idea that closure of the
semilunar valves 13 the esseutial cause of the second sound
which 15 the ucoustic expression of vibeatons set up at this
moment 11 the valves 1 the walls of the artesy and also
the blood cotumn ttself In the ordinzry condittons m which
auscultation 1s made the sounds anginating m the aoria and
the putmonary astery respectively are teard as anly one
sound owing to summation In cases of asynchronous closure
of the semdunar valses a reduplicated or  pht second sound
i the result

The thied heart sound 1 produced 1n the final moments
of rapid venyracular fillmg The hy pathests has been advanced
that the third heart sound 15 cansed by vibrations of the ven
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tricular walls caused by sudden distention by the mrush of
blood from the auricles in the final moments of rapid ventricu
lar filling By the term ventricular walls no distinction 1$ 1m
plied between muscular and tendmous structures or vahes
Furthermore althou,h the cause given 1s stressed as the prn
cipal one subsidiary factors should not be excluded

During auricular activity various phenomena may prodUCe
a sound Acoustic vibrations may be produced during aurctt
lar contraction by the muscular contraction stself by tension
of auricular walls passage of blood through valvular orifices
chistention of ventricular walls by the mrush of blood from the
auricles or by frictron of the auricle agamst neighboring
structures All these factors probably combme 1 different
proporttons to produce the auricular sound

In discussion Willtam Dock stated that i his opimion the
first sound origmates m the auriculoventricular and the se¢
ond i the semilunar valves This opinion 1s based on exper?
ments m which a piezoelectric device was nserted nto dogs
hearts through the carotid artery or jugular vem to record
the pressure synchronously with the electrocardiogram Such
records show clearly that the first sound 1s mtense only at the
auriculoventricular orifice and the second sound 1s ntense
only at the aortic orifice Likewse all the third and fourth
sounds and gallops are due to tension of the aurrculoventrict
lar valves The basal first sound may contan elements ©F
rarely a distinet spht sound owing to the shock m the wall
of the great arteries usually m man the pulse wave catses
no sound m the aorta and m dogs in which brachral and
femoral vessels have normally a pulse sound the aorta has
none or a very feeble one Most split first sounds are due t@
ventricular assnchrony The sentricular muscle 1s a good
ound damper as 1s the blood itself The great vessels trans
it sound fairly well

Circulatory Dynamucs before and after Exercise mn Sub
Jects with and without Structural Heart Disease during AnX
lety and Relaxation Ian P Stevenson Charles H Duncan
and Harold G Wolff® (Cornell Untv ) made a study of heart
rate blood pressure and cardiac output before and after 2
standard exercise test 1n persons w 1th and without structural
heast disease who had varied emotional disturbances

T 1l T trto 815341543 N mbe 1949
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In patsents who were sh htly disturbed esmouonally aver
a,e cardiac outputs were greater before and atter exercise
than i those whe apparently were undisturbed The difference
was largely attributable to mcreases w stroke solume In pa
tients with strikan, overt anxniety Symptoms aserage cardac
outputs were greater before and after exercise than m thase
who were shightly disturhed emotionalhy The dstfference was
largely attnibutable to greater mereases m heart rate Gener
ally there was ciose correlation between symptoms such as
dysprea palpiations and weahness on exertion and tmpared
exesaise tolerance

In 10 patients with structural heart disease sumgdardy stud
sed the sane relatwuship was found between emotional dis
tutbances and signs of effort wolerance The symiptoms
were sintlar to those usually associated with cardsac fatlure
but they often <isappeared with the abohitton of anviety al
thou,h structural defects m the heart were st)} present
Changes n i state were a 7 1 by changes i
exesoise iolerance n seyen patients alferatons an eaercne
tolesance were observed m less than an hour

The authors concluded that wnpawed exercise tolerance
during emotional disturbances apparentdy resuits from esag
Lerated cardiae mobilization m response to svmbohic stumult
In the early stages of cardhac mobihzation mcreased cardiac
output 35 mamly achieved by merea es m stroke volume W
mwre advaneed stages this mcrease resnlts more trom exces
she mereases i heart rate (Ordinars phvsical exeruons ot
everyday hie performed duning periods of relaxation and
security impose hitle extra work on the heart compared to
the cavdac mobilization assocrated with amaety The m
creased cardiac work and excessie tactcardia at rest and i
ispanse 1o exerce during anxiery may be refated to the
creased susceptibaluny of pattents with tachycardia t> derel
opuent of structural heart disease

Some Cardwalagic Probfems of the Tropes are the sabject
of statrstical analysss and discussion by L Garcsa Carrillo!
{San Jose Costa Rica) Awmong 8000 autopsies on § atients in
Costa Rsca smortality of 96 pes cent was attributable to car
diosascular discase The types of cardsorascular disease which
caused death were found to be in the following proportion

U Am F M Se 21761366 t3e9
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ronary artery 461 per cent rheumatic heart including
cification of aortic valve 20 per cent, syphilitic heart 191
“cent and cardiopulmonary heart 5 per cent Rarer causes
re conditions due to malnutrition ancylostomiasis and
tke venoms The ranty of myocardial infarct (0 2 per cent)
attributed to the low fat and caloric content of the diet
Despite statements to the contrary rheumatic heart dis
€ was found to be common in these mhabitants of the
pies On the other hand subacute bacteral endocarditts
s rare It 1s thought that the persistence of mfection mn
sons with rheumatic heart disease made them mmune to
terial endocarditis
Myocarditis from Chagas disease or malaria was not
nd among these patients However heart failure frequently
ulted from anemsa caused by malana or ancylostomiaus
addition the immobility of patrents with ancylostomiasts
disposed them to thromboss and embolism Although try
osomurisis 1s found 1 Costa Rica the author had no expe
ice with patients suffering from this disease In trypano
uasts myocarditts results from parasitic mvasion of the
scardium  Diagnosis ss made by complement fixation
stron
Serial electrocardiograms were made of 11 patients who
been bitten by snakes When toxic symptoms were pres
LCG s showed low rounded T waves depressed S T junc
s and prolonged QT mtervals Because muscle treated
1 snahe venom 1s hnown to lose potasstum 1t 15 suggested
the electrocardiograpluc changes after poisonous snake
s are the result of hypopotassemia
Tussive Syncope Observations on Disease Formerly Called
yngeal Epilepsy, with Report of Two Cases, are presented
Vilham S McCann Robert A Bruce Frank W Lovejoy
Paul N G Yu Raymond Pearson Lrunest B Emerson
rge Lngel and John J Kelly? (Rochester N Y )
‘ast 1 —Man 42 had repeated episodes of fanting associated
coughung for the past three years When he was recumbent
1 pressure was 115/88 and on standing 122/90 Results of
i studies glucose tolerance tests lumbar puncture electroen
sy pervenbation ani Senons conpesier of o head
entilaty
:;Zs%;‘:u;rrs’:ﬁre cuff around the nech at 50 mm Hg did not
5 A B 1t Md 84845856 Dewmmbe 1949
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cause syncope Kl chest showed d
daphragmatic excursion Total lung volume was reduced to 83 per
cent of the predicted value whereas the 1olume of residsal awr was
30 per cent of the total capacty An exereise tolerance test showed
derable hypery and 'y efficiency
Cardiac catheterization showed the usual decrease in net pulse
pressure 1n the tight ventnicle n the Valsaba manewer with ve
duttion 1 systennc pulse pressure and also the extezordinary pres
suzes that could develop inssde the s1ght ventricle durmg 2 parany sm
of toughing Many pressures were over 200 mm  Sigmificantly high
pressures were sustamed long enough to demonstrate prosounced
seduction i1 systenuc artersal pressure to 60 svstolie and 50 duastolic
To astertamn whether the pressure m the right ventricle during
coughing was entirely due to mereased ntrathoracic atr pressure or
partly due to <pasm of the pulmonary artery cardwc cathéterzatiar
was repeated and 2 bronchoscope placed i the traches No faryn
geal or bronchiad cbstruction was seen In these oircumstances the
Patient was anable to perfortn the Valsalva manewver He could
<ough with conssderadle expulsiee force and pressuce wa the coght
sentnicle rose as hogh as 200 mm  Endotracheal air pressure aftes
remonal of the bronchoscape was as high as 200 mm with coughing
Although the patient was able to mamtam the Valealv. experiment
for 34 seconds he did not lose comsciousiess
Two months Jater he returned for further tudies He had been
coughing Jess and had had no further syncopal atiachs At this tume
Pressures m the right sentricle and pulmonary artery were normial
Duastolic pressure 1t the right ventricle rose ta 255 mm with cough
wy but there waa no loss of consciousness Vasodstating effects of
amyl mittte tetrasthylamawmum chionde and ammophyllime were
uheshgated The first two caused the sensatwn of pempheral tin
ghing but no ather effects Aftes only 009 Gm amunophy line US P
Mravenously the patient had pam 15 she left side of the chest
fgggated by deep breathung It promptiv disappeared with oxygen
Y
Case Z-~Man 49 had had several syncopal attacks after severe
bouts of coughng He was short and plethorie with abdomnal
Shesity Determination of tung volumes revealed a moderate amount
of emphy sema with ncrease of residual air 1o 46 per cent of totil
capacsty Cardsar cathetertzation revcaled pressures up to 270 mm
n the right ventricle wah mild coughing
In Case 1 3t was fairly well established that syncope and
i?n‘ulsmns cancident with paronysms of coughing or the
alsalia maneuver were caused by congestion of the cerebral
veimns decreased cardiac output and anosemia Studies to ehe
aidate the mechanism of the pressures sn the right ventricle
with coughing were mconclusiie The fact that the same high
Pressures which ocourred m the right ventricle duning cough
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mg were produced with a bronchoscope 1n the trachea pomted
to the possibility of reflex spasmi of the pulmonary artery
Importance of nicotme mhaled durin, smoking m producing
these reactions 15 suggested Apphication of micotme to the
sympathetic ganglions supplying, the lungs of expenumental
ammals causes yasoconstriction Whether with excessne ag
aret smohing micotine could be absorbed i sufficient quantity
to cause pulmonary vasoconstriction 1s questzoned The au
thors propose the term tussive syncope for this syndrome to
replace the term laryngeal epilepsy because the syncopal re
sponse 15 dependent on airculatory disturbances due to cough
m,, and 1s not due to epilepsy

Treatment of Acute Nonspecfic Pericarditis with Aureo
mycim This condrtion 1s usually preceded by an upper respira
tory tract infection or sore throat but there are no evidences
of active rheumatic mfectron i the jounts or heart Sumlarly
other causes for pericarditis such as tuberculosts myocardtal
mfarction and uremia are absent Onset 1s generally abrupt
with fever malaise and substernal or precordal pam which
1s worse on deep breathing movement of the trunk or swal
lowing Assumption of the sittin, posture or leanmng forward
gives partial relief from pamn A pericardial friction rub 1s
heard early and the classic electrocardiographic patterns of
acute diffuse pericarditis appear mn most mstances Pericardial
effusion may develop Treatment has been lumited to bed rest
and relief of symptoms until this relatively benign disease has
run its course usually m two to four weeks

he possibility that acute pecific pericardits might be

caused by a virus and the favorable effects obtamed with
aureomycin 1n virus d 1 to benh. and
Willilam A Brams® (Michael Reese Hosp ) that this antibiotic
might prove beneficial Aureomycm was admnistered to two
patients w1 whom bed rest other antibiotics and other thera
peutic measures failed to give relief and to a third patient
early mn the course of pericarditis Prompt and mmpressive im
provement with rapid recovery occurred n all Though no
final conclusions can be drawn from this small group the
striking results are suggestive and are reported the fhl;P‘-‘
that they will stimulate others to make further studies of this
comparatnely rare disease
TTTIn T A M A 142973975 Ap 1 1950
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Clinical Aspects of Endocardial Myxoma Situated in Left
Atrium are described by Gosta Von Reis* (Stockholm) Neo
plastic growth within the heart 1s a rare phenomenon 11 most
wstances being due to metastases ansing from tumors else
where m the body Primary cardiac tumors are rare Among
the latter the pedunculated endocardial myxomas seem to be
the commonest the site affected usually being the left atrium

When such my\omas reach a certain size they produce a
chinical picture strongly suggesting nutral detect chiefly
stenosis The picture ditfers somewhat from that of stenosis
however for the following reasons The patient s lustory re
veals no defimite cause for the alleged organic defect such as
rheumatic fever sepsis etc Imitially patients are but shghtly
mcomventenced by symptoms but as soon as signs of cardiac

e appear the d 1s hiable to prove fatal m
a short time Auscultatory findings vary considerably These
are probably due to changes mn the topical interrelationship
between the polyp and the mitral onfice Attach of Adams
Stobes type seem to be an mvarmble feature without demon
strable transition mnto complete block In all probability these
attachs occur when the polyp has attained such a size that 1t
may temporarily obstruct the onfice When the patients po
sition 1s changed the polyp may shde back from the onifice
arculation bemng re established and cerebral anenua allevs
ated High sedimentation rate without positive blood cultures
15 a frequent observation An illustrative case follows

Woman 37 had been known to have a cardiac murmur nce
childhood but had no symptoms until about age 30 when sudden
onset of tachycardia without preceding symptoms occurred followed
by palpitation and dyspnea Valvular disease was diagnosed and dig1
talis prescribed but fatigue and dy pnea prevented her worhing
after age 31 There was no lustory of theumatic fever At 36 diag
nosts cf mitral incompetence was made At that time there was a
presystolic murmur in the apical area where the first sound was
doubled as well as_hort systolic and a uggestion of dastolic mur
mur near the apex The second pulmoric sound was accentuated and
systolic blood pressure was 105 Sedimentation rate was 56 mm

ne year later dyspnea had increased markedly and there was
labial cyanosis but no edema No defimte cardiac murmurs were
heard at this time X ray revealed a fairly pronounced enlargement
of the left atrium and right ventricle as well as evidence of pul
monary stasis An showed 1 d
time marked right ventrcular preponderance and slightly expanded
@ At mdS 4 133214219 1949
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mg were produced with a bronchoscope 1n the trachea pomted
to the possibility of reflex spasm of the pulmonary artery
Importance of nicotme nhaled during smohmng m producing
these reactions 15 suggested Application of micotize to the
sympathetic ganghons supplym, the lungs of experimental
antmals causes vasoconstriction Whether with eacessie cig
aret smohing nicotine could be absorbed m sufficient quantits
to cause pulmonary vasoconstriction 1s questioned The au
thors propose the term tussie syncope for this syndrome to
replace the term laryngeal epilepsy because the syncopal re-
sponse 1s dependent on airculatory disturbances due to cough
g and 1s not due to epilepsy

Treatment of Acute Nonspecific Pericarditis with Aureo
mycin This condition 1s usually preceded by an upper respia
tory tract infection or sore throat but there are no evidences
of active rheumatic mfection 1 the joints or heart Sumlarly
other causes for pericarditts such as tuberculosts m)ocardlal
mfarction and urenua are absent Onset 1s generally abrupt
with fever malaise and substernal or precordial pam which
1s worse on deep breathing movement of the trunk or swal
lowing Assumption of the sittng posture or leaning torward
gives partial relief from pain A pericardial friction rub 15
heard early and the classic electrocardiographic patterns of
acute diffuse pericarditis appear 1 most mstances Pencardial
effusion may develop Treatment has been limited to bed rest
and relief of symptoms until this relatively bemgn disease has
run 1ts course usually i two to four weehs

The possibility that acute nonspecific pericarditis might be
caused by a virus and the favorable effects obtamed with
aureomycn m varus d d benhaus and
William A Brams® (Michael Reese Hosp ) that this antibrotic
nught prove beneficial Aureomycin was adnumstered to two
patients n whom bed rest other antibiotics and other thera
peutic measures farled to give relief and to a third patient
early m the course of pericarditis Prompt and mmpressne uzt
provement with rapid recovery occurred 1n all ‘Though no
final conclusions can be drawn from this small group the
striking results are suggestive and are reported 1n the hope
that they will stmulate others to make further studies of this
comparatively rare disease
T, A M A 142973575 Ap 1 1950
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massive myocardial metastases had flattened the T wave and
left P Q R and S deflections unchanged Auricular fibrilla
tion bundle branch bloch atrioventricular dissociation and
nodal rhythm were encountered These phenomena are par
ticularly helpful m diagnosing cardiac metastasts

Study of Effect of Adrenocorticotrophic Hormone (ACTH)
on Experimental Cardiovascular Lesions Produced by Ana
phylactic Hypersensitivity Various observations have sug
gested that anaphvlactic hy persensitivity may be an important
factor m the pathogenesis of the collagen vascular diseases
Because adrenal cortex hormone has produced dramatic ef
fects m two diseases of this group ‘Morgan Berthrong Ar
aold R Rich and Paul C Griffith® carried out experiunents to
determine whether 1t would affect development of the lesions
of periartentis nodosa the one member of the group now
defimitely known to be producible by anaphylactic hy persensi
toaty

Procepuze —Forty male albmo rabbits were sensiized by a
single mtravenous mjection of 10 ce sterile horse serum/kg body
weight (This sensittzing pmcedure has been used 1n studies on the
nodosa and rheumatic Iihe
cardiovascular Iesions ) On the same day intramuscular injections
of ACTH were begun Since quantitative response of the rabbit to
ACTH 15 not defimitely known an titial dosage/hilogram body
weight about five tiumes that given to produce therapeutic effects in
man was used. Treated ammals recerved 5 mg ACTH every six
hours during the first week Then because some ammals lost con
siderable werght dosage for these was reduced from 20 mg /24 hours
to 5 mg and for the other animals to 10 mg On the thirteenth day
dosage was increased to 10 mg /24 hours for ammals which had
extubited the greatest weight loss and to 20 mg for the others This
dosage was maintained for 15 18 days when the ansmals were lalled

All treated and control amimals showed hypersensitivity
to horse serum as revealed by positive shin tests Activity
of ACTH was ndicated by enlargement of the adrenal glands
m the treated group Average weight of the glands m this
group was 47 per cent greater than that in the controls Well
marked vascular or cardiac lesions or both were found 1 18
of the 20 untreated controls whereas such lesions were found
m only 5 of the 20 ammals treated with ACTH Though these
results strongly suggest that ACTH has an ihihitory effect
on development of cardiovascular lestons of hypersensitivity

(6) B Jins Hopluns H p. 86131140 March, 1950
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P waves Blood cultures were negative despite fever and elevated
sedimentation rate, Three attachs of unconsciousness during which
the patient was pulseless occurred she died during a fourth attack.
Autopsy revealed an endocardial myxoma of the left atrum

Heart Tumors During 1937 45 Achille Protts® (Unnv of
Zurich) observed 30 cases of tumor metastasis to the heart—
23 carcinomas and 7 sarcomas Chnical diagnosis was made
mn two cases of pericarditis caused respectively by carcinoma
and sarcoma metastasis m all other cases the observations
were made at autopsy Twelve patients showed signs of car
diac msuffictency dragnosis of myocardial degeneration and
cardiac msufficrency was made eight times and of myocarditis
and cardiac mfarct once each There were 17 men and 13
women i the series the difference due to the higher meidence
of bronchial carcinoma 1n men In the 23 cases of carcinoma
the primary tumor was tound m the bronchi (six times) lungs
{twice) breast kidneys stomach pancreas colon and pleura
The left side of the heart was more often mvolved than the
night Pulmonary inflammation occurred m 11 cases of which
6 were bronchial and 2 lung carcinomas Pulmonary abscess
pyelonephnitts and paranephritic abscess were other asso
ciated phenomena

Tachycardia was the most frequent and persistent symp
tom Cyanosis was present when the pulmonary artery or
matral valve was compressed by a tumor Precordial pamn o¢
curred when the metastases penetrated into the pericardiumt
Other symptoms included gallop rhythm presystohc sound
over the apex pericardial rub factal edema and edema of the
upper half of the body

Electrocardiographic changes are not always due to the
metastases but are sometimes d with an 1nfl 101
(pneumeonia pulmonary abscess etc) In such cases the small
tumor buds m the heart have no connection with the massive
electrocardiographic changes The ECG was normal i six
patients and corresponded with the anatomic findings i five
because the cardiac metastases were extremely small or lo
cated at an mdifferent site The ECG was of the external layer
type m three cases the tumor tissue had mvolved the pert
cardm In several ECG s with flattened T wase of depressed
§ T segment no toxic mflammatory causes could be found

) Crd 1ga 14129190 1949



MISCELLANEOUS 613

massive myocardial metastases had flattened the T wave and
left P Q R and S deflections unchanged Auricular fibnila
tion bundle branch bloch atrioventricular dissociation and
nodal rhythm were encountered These phenomena are par
ticularly helpful in diagnosing cardiac metastasis

Study of Effect of Adrenocorticotrophic Hormone (ACTH)
on Expenimental Cardiovascular Lesions Produced by Ana
phylactic Hypersensitivity Various observations have sug
gested that anaphylactic hypersensitivity may be an important
factor 1n the pathogenests ot the collagen vascular diseases
Because adrenal cortex hormone has produced dramatic ef
fects in two diseases of this group Morgan Berthrong Ar
nold R Rich and Paul C Gniftth® carried out experiments to
determme whether 1t would affect development of the lesions
of penarteritis nodosa the one member of the group now
definitely known to be producible by anaphylactic hypersenst
ity

Procepure —Forty male albino rabbits were sensitized by a
single intravenous njection of 10 cc sterile horse serum/hg body
weight (This sensitizing procedure has been used mn studies on the
expenmental production of periarteritis nodosa and rheumatic like
cardiovascular lesions ) On the same day intramuscular njections
of ACTH were begun’ Since quantitative response of the rabbit to
ACTH 15 not defimitely hnown an mmtial dosage/hrdogram body
weight about five times that given to produce therapeunic effects i
man was used Treated animals recetved 5 mg ACTH every six
hours during the first weeh Then because some ammals lost con
siderable weight dosage for these was reduced from 20 mg /24 hours
05 mg and for the ather antmals to 10 mg On the thicteenth day
dosage was increased to 10 mg /24 hours for animals which had
exhibited the greatest weight loss and to 20 mg for the others This
losage was maintained for 15 18 days when the amimals were hilled

All treated and control ammals showed hypersensitivity
to horse serum as revealed by positive shin tests Activity
of ACTH was ndicated by enlargement of the adrenal glands
in the treated group Average weight of the glands in this
§roup was 47 per cent greater than that n the controls Well
marked vascular or cardiac lesions or both were found n 18
of the 20 untreated controls whereas such lesions were found
nonly 5 of the 20 animals treated with ACTH Though these
results strongly suggest that ACTH has an inhibitory effect
on development of cardiovascular lesions of hypersensitivity
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further studies are necessary before such a coneluston can be
regarded as established

KIDNEY

The importance of potassum deprivation and less frequently of
potassium excess 1 clinical medicine has begun to be realized only durng
the past few years The first of the following articles should therefore
be rcad with e pecial care The rcaders attention 1s also called to the
articles on penitoneal 1rrigation and intestinal dialysis as well as to the
discussions of lower nephron nephrosts —Ed

Clinical Potassium Problems are discussed by Helen East
man Martin Maxine Wertman Leola Westover D G Simon
sen and John W Meh! (Umv of Southern Californta) Of
390 serum potassium determmations made during one month
m a large county hospital 24 per cent were low and 26 per
cent were lugh With one exception hugh serum potassum
values were found 1n patients with urenna and were due to
renal retention of potasstum Low serum potassium values on
the surgical service were usually due to mnadequate mtake of
potassium postoperatively resulting from prolonged use of
parenteral fluids without po bined with 1
suction and alkalosis On the medical service conditions asso
crated with low serum potassium levels were poor ntake of
food due to wasting diseases prolonged use of mtravenous
feedings without potassium diabetic acidosis under treatment
Addison s disease treated with desoxycorticosterone acetate
and acute pancreatitis

In the average diet there 15 1 3 Gm potassium (meat nuts
vegetables frmt mulk) Unmary output of potassum about
equals ntake tf cellular levels and renal function are normal
Extracellular concentration though low appears necessary
for activation of acetylcholine and transmission of the electric
impulse along nerves or across the myoneural junction The
great bulk of body potassium 1s 1 the cells where 1t 15 the
major cation Two thirds of cellular potassium 1s bound to
protemn and does not diffuse The remainder passes 1n and out
of the cell

The three mechamisms which can cause shifts in serum
potassium levels are changes 1n intake changes 1n output and

") Calforna Med 72 133141 M cb 1950
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shifts between cells and serum Inadequate take of potas
sum 1s the most frequent clinical cause of low serum and
cellular potassium levels Increased excretion of potassium m
urine 15 related to increased mitrogen eacretion due to any
cause (increased tissue breahdown due to fection neoplasm
uncontrolled diabetes starvation and traumatic and post
operatine states) Though normally only a small part ot
potassium 15 excreted 1 stool m cases of diarrhea or fistulas
sizable Josses may occur Shi t from serum to cells o~curs dur
mg nitrogen and carbohydrate anabolism Intensive msubn
therapy of diabetic acidosis causes serum potassmum to fal'
y because of a t of p mto the cell

with carboh)drate Intensive glucose treatment wn the non
dabetic may also cause a shift of potassium into the cell In
fanulial periodic paralysis there occurs a spontaneous shift
from serum to cells Testosterone causes a shift of potassium
ito cells during protemn anabolism Potassum moves out of
the cell in both acidosts and alhalosis

In general low erum potassium levels are associated with
decreased potassium concentrations m the cell There are a
few exceptions In familial periodic paralysis the mus le
levels of potassium are normal with a low serum lesel This
also occurs following use of testosterone In severe dehydra
tion 1n untreated diabetic acidosis the muscle levels of potas
swum may be low and serum levels elevated This may also
occur during intravenous therapy of low serum potassium
levels due to any cause Low muscle levels of potassium are
found 1 myotoma congemta and nutritional muscular dys
trophies

Symptoms and <igns of low serum potassium are muscle
weakness irntabihty paralysis tachycardia (rarely brady
cardia) dilatation of the heart with gallop rhythm and elec
trocardiographic changes Some patients died of paralysis of
respiratory muscles Muscle paralysis related to low serum
potassium level usually affects first the muscles of the trunk
and extremities The authors believe that patients with serum
potassium levels under 12 mg./IOO cc show some degree of
muscle T 1 most patients
with serum potassium Tevels under 10 mg /100 cc Dilatation
of the heart systolic murmurs and gallop rhythm develop m
some patients These signs subuch nsually disappear rapdly
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with correction of the potassium defiart, suggest at least func
ttonal myocardial imparrment Low serum potassium levels
are associated with delayed AV conduction prolonged QT
wtervals and mverted low amphtude or flat rounded T waves

Symptoms and signs of high serum potassium levels are
usually mashed by uremia Patients with potassium levels
over 35 mg /100 cc observed by the authors have all died of
cardiac standstill Between serum potassium levels of 2> and
30 mg /100 cc T waves become tall and peaked At about
35 mg /100 cc P waves disappear and QRS complex widens
With potassium level between 40 and 50 mg /100 cc ventricu
lar complexes become increasingly bizarre and ventricular
fibrillation develops

The authors give potassium to all patients with serum po
tassium levels under 10 mg./100 cc  For oral admmstration
enteric coated tablets of potassium chloride (03 Gm) and a
1 per cent solution of potassium chloride have been used For
adults 412 Gm KCI daily 1s given orally m divided doses
until serum deficit 15 corrected Potassium chloride can also
be given as a retenton enema (5 10 Gm as a 1 per cent solu
tron) Potassium for intravenous or subcutaneous admimstea
tion has been given as a 01 per cent solution of KCI Potas
stum chioride 1s prepared 1n vials (1 Gm 1n 15 cc distilled
water) and added to 1000 cc parenteral fluid which 1s gnen
slowly over two three hours Correction of potassium deficit
required one to four days and 7 22 Gm KCl It 1s routme prac
tice to give all patients in severe diabetic acidosis 1f renal
function 1s adequate 1 Gm KClin 1 L 1sotonic saline mtra
venously at the fourth hour of therapy and 12 Gm KCl orally
m divided doses during the first 24 hours starting at the
fourth hour

Many fatalities assocrated with uremia are actually due to
the effect of high serum potassium If the renal lesion 1s po
tentially reversible reduction of serum potasstum may be
lifesaving  Several methods have been advocated glucose
and/or msulin to shift potasstum mto cells large sahine mfu
sions to wash out potassium 1n urine or correct extracellular
sodium deficits  calcum to antagonize potasstum effect on the
heart perttoneal lavage or artificial kidney to clear potassium

from serum
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Relation of Glomerular Filtration Rate and Sodwum Tubu
lar Rejection Fraction to Renal Sodium Excretion Renal
regulation of sodum output 1s presumably mediated through
the rate of sodium filtration and the fraction of filtered so
dum which escapes tubular reabsorption If the fraction re
Jected by the tubule were constant sodwm output would be
fixed by filtration rate and an exact linear relation would exist
between the twa parameters Conversely if filtration rate
were constant sodium excretion would be perfectly correlated
with the fraction rejected Vanability i both filtration rate
and rejection fraction would provide an mtermediate situation
m which one or other of these functions would be the major
but not sole renal agent for sodium output regulation D M
Green W C Bridges A D Johuson ] H Lehman F Gray
and L Field® (Umv of Washington) attempted to determme
which of these situations best accorded with observations on
sodwm output relations m man The question of particular
nterest was not why one subject excreted more sodum than
another but how 1t was accomphshed and whether or not the
observed differences 1n output could be primarily explamed
by variations i filtration rate or by differences in tubular re
absorption

Siaty hospitalized patients selected to provide a repre
sentative cross section of filtration rates were studied Most
had essential hypertension glomerutonephritis  arterioscle
rotic heart disease or toxemia of pregnancy Dietary sodmum
Intake was sufficiently varied to msure a wide range of eacre
tion rates

There was hugh correlation between rate of sodium excre
tion and the magmtude of the tubular rejection fraction No
significant relation to filtration rate was established Variations
0 sodim output of 10 50 fold were observed at nearly 1den
tical rates of filtration There was no evidence that the rela
tions had been 1y 1nfl d by use of 1 m
clearance measurements

Renal Blood Flow and Glomerular Filtrate in Intial Stage
of Acute Glomerulonephritis  Frangois Reub® (Umv  of
Bern) used the clearance method to study four patients with
acute nephritis who were sent to him as soon as diagnosis was

(8) Am J Pby ol 160 306310 F b 1950
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made 1n one the first determmation was made 48 hours after
the appearance of palpebral edema He has largely folloved
the technic of Goldring and Chasis using para aminohip
purate (PAH) to deternune the effectine blood flow {(ex
pressed 1n plasma) and sodium thiosulfate for the glomerular
filtrate

Merrop —The patient fasting and recumbent 15 grien 60 90 c¢
of 10 per cent sodium thiosulfate and 2 cc of 20 per cent PAH
nd these substances diluted with physiologic serum are admimstered
mtravenously by the drip method during the entire test to wsure an
approxsmately constant blood level The bladder 15 provided with 2n
mdwelling catheter and 1s emptied and rinsed out 1t the end of each
period of collection The two or three periods last about 20 mmutes
each Toward the middle of each period blood 15 taken A sample of
urine and one of blood taken before the test serie to deterrmne cont
trol values Amalyses for PAH are done by the method of Brattor
and Marshall for the thigsulfate by that of Nevman and co worhers

In one patient renal extractson of the hippurate was determmed
by catheterization of the renal ven Blood was taken simultancously
from the sound and from a peripheral vemn a few nunutes after myec
tion of 4 cc PAH Renal extraction 1s normally 094 which means
that the kidney of a healthy subject extracts nearly completels the
PAH 1t recerves and that the clearance of PAH (apparent flow)
equal to 94 per cent of the real plasmatic flow may be assimlated
without appreciable error This ceaces to be true when the extraction
Lecomes significantly lower

Reubr found that during the first and second weeks the
glomerular filtrate may reach estremely low values which
oraduallv become normal with recovery In the only patzent
studied on the third day 1t was still subnormal and did not
change until later The elevation of nonprotemn nitrogen scems
to be proportional to the reduction of filtrate There was no
relation between the size of the filtrate and the presence of
edema

Durmg the first and second weeks the apparent renal blood
flow (clearance of PAH) may be normal or lowered In one
case m which 1t was low the extraction of PAH measured by
catheterization of the renal vein was also low (0607 instead
of 094) tiis means that the real low was much higher than
the apparent flow and that 1t 1s probably normal or subnormal
in all cases There 15 often a hyperemia from the third week
on There 1s no correlation between the renal blood flow and
the arterial tenston m acute nephritis

The filtered fraction of the plasma 1s regularly decreased
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from the siath day on It was normal on the third day m the
only case in which 1t was measured so early The decrease m
the extraction of hippurate probably indicates a temporary
tubular lesion

Chnical and Pathologic Study of Renal Disease Diseases
Other than Nephritis Robert Platt and J Davson! (Manches
ter Unny ) studied 188 patients with renal disease Chmco
pathologic diagnoses are shown in the table

Among patients with pyelonephritis a correct clinical diag
nosis was usually suggested by history of chromic or recurrent

Curvicorataooctc Diagnosts I 188 Cases
oF Revar DIsEasE

Glomerulonephritis a8
Py elonephritis 26
Malignant hypertension 24
enign hyp rtension 16
Persarteriis nodosa 15
Hydronephrosis 1

Diabetic glomerulosclero is
Hypuplastic hidney
Dehydration of anoxia
Pregnancy hidney

Amyloid disease
Myelomatosis

Dissemnated lupus ery themato us
Pheochromocytoma

Renal tuberculosts
Scleroderma

Miscellaneous

Nmm e ewnBue

urmnary wnfection Because urmne was frequently normal or re
vealed no abnormality except albumin ncorrect diagnosis of
malignant hypertension was often made Almost two thirds of
the patients were under 40 before which malignant hyper
tension seldom occurs When renal failure of pyelonephritis
s unaccompanted by severe hypertension chrome uremic
symptoms sometimes lead to a diagnosis of anemia In
younger patients changes in mineral metabolism due to pro
longed renal failure may produce the syndrome of renal
nickets

A contracted and granular kidney 1s easily recognized as
the result of chrome pyelonephrnitis when evidence of uninary
obstruction such as an d calculus hydroneph
dilated ureter 1s also present \ariation in size between the
two Judaeys may be helpful 1 diagnosis of chromc pyelone

M N+ Mq 193355 ) y 1550
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phritis Weights of kidneys were recorded 1n 14 of 26 cases
of pyelonephnitis In seven one kidney weighed at least tnice
as much as the other Average combined weights of hidneys
m the 14 cases was 110 Gm  compared with 152 Gm 1n 8 cases
of slowly progressive glomerulonephritts Hypertension was
present 1 14 of 25 pattents with pyelonephritis Because of
the essentally patchy mnvolvement of renal parenchyma by the
pyelonephiritic process exammation of a single block of hid
ney may show only changes regarded as secondary to liyper
tension whereas other areas may show changes characteristic
of chronic pyelonephritis Examination of numerous blochs of
tissue n contracted hidneys 15 essential

Prmcipal climcal criteria by winch the authors distin
guished the malignant type of hypertension were papilledema
high diastolic blood pressure and renal failure The diagnosis
1s never made without the first two the third inevitably en
sues unless the patient dies prematurely of cardiac or cerebral
complications Most cases of so called malignant hypertension
i young persons were secondary to some pre existing renal
disease Clinical diagnosis of malignant (essential) hyperten
sion was suggested by absence of any history of pre existing
renal disease (mcluding urmary mfection) presence of hyper
tension preceding alb 12 and renal charac
teristic age incidence (35 59 1n present sertes) and famly lus
tory of hypertension At autopsy left ventricular hy pertrophy
was found in all cases wetght of the heart ranging from 380
to 720 Gm Left ventricular hypertrophy assocrated with
hidneys which are scarcely if at all contracted and which
show charactenstic reddish yellow cortical mottling ndicates
malignant hypertension A history of pyrexia leuhocytosis
rheumatic pains etc should suggest perartentis nodosa
Careful search should be made for vascular nodules especially
on coronary and mesenteric arteries and numerous organs
must be sectioned

Of 11 patients with hydronephrosis 9 had hypertension
In one blood pressure was matersally lowered by operation
but not to normal In three patients hydronephrosts was uni-
lateral the other kidney showing only the changes of malig
nant nephrosclerosis In presence of urenua ntravenous pyelo
grams were useless as kidneys at this stage were unable to
concentrate diodrast® Retrograde pyelography was unjust
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fiable because of the possibility of precipitating fatal urinary
wnfection Correct diagnosis could sometimes be made by the
istory or by palpation of the hidneys

The fully developed syndrome of diabetic glomeruloscle
rosis with gross albuminura general edema hypoprotem
emia hypertension retmopathy and renal failure 15 1ndistin
guishable clinzcally from severe nephritis except for presence
of pre-existing diabetes and for the fundus ocult which often
shows a munture of the hypertensive and diabetic types of
retinopathy Heavy albummursa with deteriorating renal func
tion 1 a patrent with a long history of diabetes 15 sufficient to
establish diagnosis and to predict the finding of typical kum
melstie] Walson bodses 1n the glomerul Climcal diabetes was
proved m eight of nine patients who showed these lesions

Of mine patients with renal hypoplasia hypoplasia was
unilateral 1n four In three of these nephrectomy was per
formed because severe hypertension was found with a nor
mally functionsng hidney on one side and a nonfunctioning
kidney on the other In one operation resulted in complete
cure 1 the others it was unsuccessful i relieving hyperten
sion In each case the hidney although small had a relatnely
smooth surface and did not appear to be grossly contracted
Therefore diagnosis of renal hypoplasia was made despite
superimposed chronic pyelonephrnitis

In early stages the amyloid kidney usually presented a
chnical picture almost indistinguishable from that of the

h stage of glomerulonephriis A palpable hner or
spleen 15 seldom observed at onset of these symptoms and
correct diagnosis 1s suggested only by the fact that the syn
drome 15 superimposed on chronic sepsts or tuberculosis
Early dragnosts 1s important since the condition may clear up
1f the underlying disease can be radically treated otherwise
renal failure and hypertension may deselop

Lower Nephron Syndrome 1s discussed by G E Burch
and C T Ray? (Tulane Univ) The general chinical pattern
santes little with the responsible etiologsc factors which m
clude crushing mjury wound abdomnal operation burn
blood reaction sul heat
stroke malaria poisons hemolytic anemua uteroplacental
damage eclamp 1 acute pancreatitts and shock from various
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causes A patient with lower nephron nephrosis resultmg
from a crushing injury or some other cause at first appears
to be n ,00d caonditron but mn a few hours he quickly passes
tto the first phase of shock Injured areas become badly
swollen and loss of flwd mnto tissue spaces results mn hemo
concentration Shin tends to be pale cold and morst although
blood pressure generally remamns almost normal apparently
because of comp ory vasoconstriction When this vaso
constriction 15 no longer mamntained blood pressure falls rap
udly a charactersstic of the second phase of shock The mor
tality rate 1s about 90 per cent once the cardmal signs of
oliguria excretion of heme ptgment azotemia and hyperten
sion develop

The first or second samples of urme tested followmg an
injury resulting n lower nephron nephrosts contam blood
albumin creatme granular casts and pigment granules Spe
cific gravity tends to become fixed at 1010 Urme volume re
mams low and may even approach anuria Urine 1s usually
acdic It 1s brown because of acid hematin not because of the
presence of erythrocytes The pigment usually shows a broad
band in the red zone sigmifymg a metmyoglobm compound
as well as two bands mn the yellow green portion closely re
sembling those of oxyhemoglobin Excretion of pigment be
gms to decrease 1 one or two days and casts 1ppear m the
urmne n [nrge quantities Amount of urine excreted decreases
progressively

Blood studies show an accunmlation of urea potassiumt
and phosphate carbon dioaide combining power progressively
falls and chloride tends to decrease probably because of m
ability of tubules to reabsorb it The latter part of the first
weeh 15 usually the critical period If the patient recovers
there 1s sudden diresis followed by a urmary output which
gradually rises to abnormally high levels Cardiac irregulin
tres may occur durmng the cnitical pertod electrocardiographic
changes T 1 those m p possoning may be
noted Though the potassum level may be greatly wcreased
1t 15 not hpown whether levels attamed are suffictent to explun
the electrocardiographic manifestations

Kidneys are usually swollen and increased m weight The
surface 15 pale smooth and glistening and a clear o1
zes from the cut surface Crren heimes

outer
shghtly bloody flurd oo
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and 1s moist pale and 1n sharp contrast to the cyanotic appear
mg niedulla Degeneration and necrosis involie the lower part
of the nephrons mflammatory reactions deielop in interstitial
spaces occasionally thrombosis of and severe damage to
adjacent vemns occur and heme casts are found n lower por
tions of the tubules There are shight or no changes 1 upper
parts of the nephrons If the patient survives 10 days degen
erated tubular epithelium will probably be completely re
epithehized

Although the exact mechamism for this syndrome 1s un
known certain facts have been established With destruction
of muscle there 1s release of myoglobin When pigments are
hberated 1n large quantities and cannot be metabolized n
usual fashion by the liver to be excreted n bile they are ex
creted by the hadneys “lechanism by which pigments reach
the lumen of the tubules 1s not clear Heme compounds are
apparently concentrated or precipitated in the lower part of
the nephron It has also been proposed that disturbances
Tenal blood flow particularly in the presence of shock are
of importance m d 3 renal function and n
damaging the nephron Oliguria may develop because of a dis
turbance m glomerular filtration resulting from imparrment
of renal airculation tubular obstruction which interferes with
rate of urinary flow or reabsorption of glomerular filtrate by
damaged lower tubular portions of the nephron

If the patient has had an njury or a reaction which 1s
hnown to produce lower nephron nephrosis enough fluds
should be administered to maimntain diuresis A large portron
of the necessary fluids and carbohydrates should be given by
gastric or duodenal tube Diet consisting of 150 Gm butter
and 200 Gm sugar a total of 2000 calortes contains pract:
cally no protemn and lutle potassium and phosphorus Con
trary to most opinions severe to complete restriction of pro
tein m the diet reduces protemn catabolism to such fow levels
that after three days the daily mitrogen excretion 15 less than
6 Gm  Alkah such as sodium bicarbonate should be given to
mamtain an alkaline urine Patients should be carefullv
watched for oligurra to avoid overloading with flud or
phime should be given for pain and the patient should be com
fortably warm but not overheated Local surgical treatment
of miured areas should be carried out The role of svmpa




624 HEART AND BLOOD VESSELS

thetic bloching or sympathectomy 1s still to be evaluated

Once renal failure with oliguna and progressive uremsa
develops relatively Little can be done except for pertoneal
lavage use of an artificial kidney or dialysis It 15 unlhely
that decapsulation 1s of any value Peritoneal lavage t» per
formed by placing a catheter i an upper lateral abdominal
quadrant and another in the lower contralateral abdomnal
quadrant and continuously running 18 24 L. modified Tyrodes
solution through the peritoneal cavity every 24 or 48 hours
This solution has sulfadiazine heparm and pemecillin added
to prevent clotting and imnfection To remove flud from the
body the solution 1s made hypertomc by mncreasing the
amount of glucose One type of artificial hidney consists of
many dichotomous branching dialyzing tubes submerged m
dralyzing flud In another a large drum on which 40 45 yd
of visking cellulose are wound 1n spiral fashion rotates pass
ng the cellulose tubing through a tray of dialyzing flud The
patient s blood enters from an artery mnto one end and 15 r¢
turned to a vem from the other end Recently gastric lavage
has been advocated A special gastric tube preferably with
two lumens rrnigates the stomach with about 10 L of a spe
cral flud for 24 hours Rate of irnigation 1s about 150 drops/
mimute Intestmal irrigation with saline has been carried out
with a rubber tube a small balloon m 1ts tip passed various
distances down the intestinal tract

Lower Nephron Nephrosis Report of Treatment of 44
Patients by Rep Repl T J Dausset®
(Panis) removed nonprotemn mitrogen from the blood of
anuric patients by removing large volumes of blood and re
placing it with blood of donors as 1s done in mfants with
erythroblastosis fetahis Study of decrease in blood urea nitro
gen level after replacement transfusion showed that replace
ment with a quantity of blood equal to the total blood volume
of the patient s body permitted maintenance of urea balance
and replacement by a quantity equal to two tumes the blood
volume of the patrent pernutted lowening of blood urea mitro
gen by 33 per cent from begmning to end of the procedure
and by 25 per cent the day after the procedure

Replacement transfusion was useful whatever the origm
of lower nephron nephrosis but particularly so 1 farlures due

= e Tt Med 85 416431 March 1950
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to presence 1n the blood stream of nondialyzable heme pig
ment (as 1 transfusion incompatibilities masstve hemolysis
crush syndrome or burns) or of a poison linked with a non
dialyzable proten Of Daussets 44 patients 24 had anuria
from hemolytic septicemuia 3 from mercury poisoning 6 post
operative anurta 3 postscarlatinal nephrosis 3 anuna from
hepatonephrosis of undetermined origm and 1 each from
f de nephrosis with sodwm chlorate
ohguna following severe burn transfusion reaction and
anuria during blachwater fever
Large quantities of relatisely fresh blood of a compatible
type are needed for replacement transfusion but this disad
vantage 1s lessened by use of type O blood and of Witebshs
substances m patients with blood of type A B or AB Trans
fusion reactions were 1dentical with those occurring after ord:
nary transfusions Frequency of such reactions was multiphed
by a great number of donors Possibility of transmission of
the virus of homologous serum jatindice was a further danger
Of the 44 patients treated 29 recovered Failures were usu
ally attributable to instituting treatment too late
Trcunic—Study of tecipients blood should 1nclude typing
Landstesnier system and the standard Rk system and systematic test
ing for irregular complete and lete and cross
matching Bank blood was used 1t 1t had not been stored longer
than a week but fresh blood stored 24 or 48 hours was preferred
A half hour before the procedure patients were gnen 001 Gm_mor
plune sulfate and 1§ Gm calctum gluconate was given during
the procedure to prevent tetany from sadim citrate Injection of
blood was done by the usual tndirect transfusion using a large
needle so that blood flowed freely If the venous network was well
developed exsangmmnation was done through a second large needle
coated with silicon or paraffin and mtroduced with the pomt heading
distally into the largest vein available 1 the extrenuty opposite that
used for transfu 1on Heparin (2 mg /hg body weight) was given
::'Aotrx;awnousl; half at the begmming and half nudway 1n the opera

When a catheter of polyvmyl was used 1n place of a metal needle
only 1 mg heparin/kg or none was needed In using the catheter
Dausset preferred to make an meisicn i the short saphenous vem
on the femoral trangle level To upply force to msure an active
outflow of blood a simple transfusion pump was useful

During the procedure mtake and output of blood was exactly bal
anced to ayond fluctuations exceeding 10 per cent of the pattent s
total blood volume Blood was exchanged at a rate of 500 cc every
510 minutes When easangumnation was discontinued 1njection of
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blood eqtral to 10 per cent of blood volume of the body (200 cc 1
adults) was gren in excess of the amount remosved to compensate
for dilution of injected blood Replacement transfusion may be done
early and pentoneal dsalysis then undertahen for 12 24 hours To
avord formation of adhesions in the peritoneum dialvsis 1s then dis
contmued If urine output 1s not resumed and 1f poor condstton of
the patient persists a <econd and sometimes a third replacement
transfusion should be done

Nephrotic Syndrome Natural History of Disease Lewss
A Barness Gretchen H Moll and Charles 4 Janeway* re
viened records of 208 patients with the nephrotic syndrome
seen 1 the Children s and Infants Hospitals of Boston from
1926 to 1948 Man criteria for differentiation of lipord nephro
sis (161 patients) and the nephrotic stage of chrome glo
merulonephritis (47 patients) were hypertension or azotenua
for lenger than one month in patients with the latter disease
which occurs more frequently n children over 4 Other fea
tures of the two diseases were often ndistinguishable None
theless 1t was thought desirable to differentiate betw cen them
since apparently few if any patients recover from the ne
phrotic syndrome 1f evidences of glomerulonephritis are
clearcut

Lipoid nephrosis was characterized by nsidious onset of
edema m joung children usually aged 1 4 Findmgs mcluded
edema hypoprotemerma hypercholesterolenna and heavy
protemuria Blood pressure was sometimes elevated tor short
pertods but rarely over one month \icroscopic hematursa did
not exclude the dragnosis though macroscopic hematuna was
usually evidence of glomeralar 1niolvement

Symptoms and findmgs in lipord nephrosis often persisted
one to three years wrthout specific therapy Exacerbations
with infection followed by renussions shortly after infection
and remission soon after onset of the disease were relatively
common Prognosis was not related to number or duration of
exacerbations Deaths before 1942 were chuefly due to inter
current infectton After 1942 with advent of antibrotics
death from mnfection became less common and usually oc
curred at home presumably because treatment was not
promptly mstituted Of the 161 patients with lipo:d nephrosis
45 dred In 23 of the 28 m whom cause of death was known
death was due to infection In contrast of 19 children with
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chrome glomerular nephritis 1n whom cause of death was
known 12 died of uremia and only 5 died of infection

No form of treatment for lipoid nephrosis was wholly sat
isfactory Paracentesis transtusion and low salt diet were the
most common supportive measures used Antibiotics were
valuable during infections and apparently lowered mortality
It 15 suggested that focal sources of infection be ehmmated
by operation only when surgery 1s defimtely mdicated Injec
tions of salt poor concentrated human serum albumin and
mduction of measles are bemng evaluated as methods of induc
g drests

There was no apparent constitutional defect m these chil
dren before onset of disease and ,rowth and development
were normal after recovery Approximately one half of the
patients with clinical diagnosis of lipoid nephrosis apparently
recovered completely without residual disease A small num
ber showed persistent albuminurza or hypertension It 1s hoped
that with closer supervi 1on of patients and adequate chemo
therapy recovery figures can be significantly increased

Chromic Nephritis and Nephrosts 1n Children 1s discussed
by H H Boyle and H T Hebert on the basts of a study of
all children admtted to Children s Memorzal and St Lukes
Hospitals Chicago with diagnosis of chromic nephritis or
nephrosis between January 1946 and January 1949 2 total of
59 cases Differentiation between chronic nephritis and ne
phrosis was always attempted and was usually possible after a
few weeks observation Cluef critersa for differentration were
the absence of hematuria azotenua and hypertension 1z ne
phrosis and their presence m chronic nephritis Most emphasis
was placed on hematuria

Ltiology of chromc nephritis and nephrosis m children 1s
unknown Onset of both 13 usually msidious and acute febrile
infection rarely precedes onset of edema Of the 59 patients
studied only 9 had had acute infection withir a month before
onset of symptoms

Of the 22 deaths 5 were due to acute nfection The re
mamung 17 apparently were due to complications ansing di
rectly from the primary hidney discase These figures are
n sharp contrast to those quoted before widespread use of
antibiotics when most patients died of acute infection In 10
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of the 13 seen at autopsy gross and microscopic changes
characteristic of chromec glomerulonephritis were found m
the remaning 3 anatomic findings agreed closely with Fahrs
ongmal description of genuine nephrosis

Early clinical findings 1 chromic nephritis and nephrosis
are similar Age at onset vaned from 1 to 13 years but only
seven cluldren were over 6 jyears at onset of symptoms
Edema was the one outstanding symptom and donunated ali
others It was generalized at first later accumulated 1n serous
cavities particularly the peritoneal cavity and finally tended
to disappear Cliucal condition differed decidedly n those
with chronic nephritis and those with nephrosis i the third or
drymg up stage During this stage children with chrontc
nephritis were mn mereasingly poor condtion with graduslly
dimnishing hsdney function Children with nephrosis gradu
ally improved during the third stage and some eventually re
covered completely

Differentiation between chronic nephritis and nephrosts
was done first by laboratory findings rather than by chncal
symptoms All but one patient with 2 dragnosis of chronic
nephritis had blood i the urine None with the diagnosis of
nephrosis had hematuria With nonprotemn mitrogen ¢levation
the criterton for dividing the two groups results were almost
but not quite the sanme Seven children with chronic nephritis
had nonprotemn mitrogen levels below 35 mg /100 cc and
eight of those with nephrosis had readings higher than 35
mg /100 cc In general hypertension with progresstie hidney
failure developed 1n children with chronic nephritis whereas
those with nephrosis had no hypertension Kidney function
as determuned by ordinary function tests was mpared m
chromc nephrtis and not 1n nephrosis The authers routmely
used two tests of hidney function Netther test 15 accurate if
there 1s moderate or severe edema and urinary output 1s low
because both depend on output Phenolsulfonphthalem was
njected antravenously and the amount of dye excreted m 2
hours 15 munutes measured Normal hidneys excrete 80 85
per cent of the dye With progressive Lidney damage of
chronic nephritis excretion gradually goes down to zero A
modified osenthal test was used to determine concentrating
ability of kidneys A test period of 24 hours beguning at
700 am was used The usual diet was given with 8 oz
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fimd with each meal but no flud between meals Two hour
specimens were collected dunn,, the day and night urme was
collected separately Normal kidneys excrete specimens with
spectfic gravity ranging from 1015 to 1025 Damaged hidneys
did not concentrate so highly as normal and the range was
also less

General consists of hyg: eny suffi
cient rest and adequate diet Children should be hospitalized
early for diagnostic measures and regulation of diet Pro
tracted hospitalization 1s not advised however A child if
afebrile and able to walk around should not be kept n bed
because of edema For the past 24 years the authors have
used the acid ash regimen mn treating these patients The
three essential features of this treatment are liberal fluid 1
take restriction of sodium chloride and acidification of body
fiuds with an acd ash diet ammomum chloride and hydro
chloric acd Flud mtake of 1500 2000 cc 1s mamtaned
Sodium chloride 1s restricted to 1 2 Gm daily Acid ash diet
1s essentially a low salt Iugh protemn diet with elimmation of
atrus frust quees which are alhaline ash Ammonium chlo
ride may be given as enteric coated tablets 5 gr three tumes
daily at first then 10 gr three times daily Dailute hydrochlo
nic acid 5 drops three times daily 1s given m water or lona
lac® Edemna may nctease during the first 7 10 days of treat
ment before diuresis begins Treatment should be continued
three weehs Results indicate that edema responds better to
this regumen than to any other It 1s not a cure for nephrotic
edema but patients are improved chnscally Those who did
not have prompt dwresis with treatment did mobilize flud
into the peritoneal cavity more rapidly than those not treated

Of the 43 children m thus study with chromic nephritis 22
were alive at last observation Two had made a complete clint
cal recovery and 20 had evidence of active nephriis Of 16
children with nephrosis 15 were alive Three of these had
completely recovered and 12 had evidence of nephrosis though
6 were free from edema and chmcally well except for albumi
nuria The striking difference 1n mortality between the two
groups (488 per cent for chronic nephritis and 6 25 per cent
for nephrosts) and the corresponding difference mn condition
of those now alive 15 convincing evidence that differentaation
between the conditions should be attempted
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Electroencephalographic Findings i Acute Nephntis are
reported by James G Hughes Fontame S Hill and Biihe
Camp Davis® (Univ of Tennessee) In 24 children with acute
nephritis 164 electro. phalograms were ot d Electro
encephalographic abnormalities were noted in 22 of the 24
children

Chief changes were bursts of slow frequency waves of
tugh microvoltage nstability of ELG pattern and suppression
of alpha activity with increase in fast frequencies of low am
phitude Character of the EEG tended to vary from day to
day and could not be correlated well with the clintcal condr
tion of the patient However when acute nephritis persisted
there was increased likelihood of LEG abnormalities with
bram potentials returning to normal as nephritis receded
Whether persistent EEG abnormalities endure following acute
nephntis was not determined No direct correlation between
degree of hypertension and EEG abnormaliies was found
nor was there a clear relationship to edema anemma or
azotemia

Of the 24 children with acute nephritis 22 showed abnor
mal bran potentials but only 12 had symptoms referable to
the nervous system These observations indicate that electro
encephalography offers a sensitive approach to cortical dys
function 1n acute nephritis

Diabetic Nephropathy Focal hyalization in imtercap
illary connective tissue of the hidney in diabetes mellitus was
described 1 1936 by Kimmelstiel and Wilson They termed
the lesion intercapillary glomerulosclerosis and related 1t to
a clinical syndrome characterized in addition to diabetes mel
htus by protemuria widespread edema hypertension and
eventual renal failure The clinical syndrome 1s not recognized
as frequently as 1s the kidney lesion which suggests that the
glomerular changes do not always result 1 nephrotic hyper
tension

To clanfy certam questions with regard to this disease
process Eugene I Zins® (Metropolitan Hosp New York
City) reviewed 50 consecutive autopsies of diabetic men and
women Controls used i estimation of histologic lesions were
50 b of a corresp age group with hidney 1n
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volvement such as bemgn nephrosclerosis chrome glomerulo
nephritis and chronie pyelonephritis

The ty pical lesion of intercapsllary glomerulosclerosis con
sists of spherical dense hyalmzed material between the
glomerular tufts which appear homogeneous under low power
All degrees of mnvolvement may be found 1 one glomerulus
In sections showing the lesions many glomeruli show ev
dence of fibrosis a lesser involvement which may progress to
the typical spherical lesion In Zinss study fibrosis of the
glomemlus \\as c]aﬁslﬁed as the mimmal lesion of mtercap
allary gl Glomerult
spherical hyalinized lestons were hsted as moderately m
volred The lesion was considered advanced when hyaliniza
tion exasted i all glomerulr

In this series glomerular disease was discovered in 82
per cent of diabetics Previous studies have placed mncidence
between 20 S and 63 5 per cent Increasing recogmition of the
stage of fibrosis by many mvestigators explains the mcreased
madence n recent studies The control group studied affirms
previous conclusions that moderate or advanced intercapil
lary glomerulosclerosis i1s rare mn the absence of diabetes
Only one nstance was found among the 50 controls this i a
woman aged 63 who died on admssion Since blood sugar
and urmary sugar determmations were not made possibihity
of diabetes cannot be excluded This case may be similar to
others reported of nondiabetics who have evidence of the
hyaline change of mtercapillary glomerulosclerosis The mim
mal lesion was mdistinguishable from many lesions found 1n
nondiabetics and therefore no accurate estimate of 1ts spect
ficity can be made

Comparison of mcidence of intercapillary glomerulo
sclerosis with hnown duration of diabetes mellitus revealed
that 10 the group having drabetes over 15 years all had the
renal complication It was not possible to relate hypertension
proteinuria the h yndr and renal failure to the
degree of 1y olvement of zhe kidney except 1 the few n
whom the lesion was far advanced In the latter mstance the
components were usually found to make clinical diagnosis of
intercapillary  glomerulosclerosis obvious Before the ad
vanced stage 1s reached 1t 1s only possible to speculate on
the amount of focal hyaline change that s taking place It 15
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reasonable to assume however that the renal lesion will
progress despite therapy With increase mn life expectancy for
controlled diabetics more awareness of the pathogenests and
pathology of this complication 1s needed

Necrosis of Renal Papillae 1s a striking pathologic lesion
found at autopsy 1n 25 per cent of diabetic patients with acute
pyelonephritzs and 1n 2 per cent of nondiabetics with this dis
case Acute pyelonephritis occurs m 12 20 per cent of dia
betics and 1n 3 3 per cent of nondiabetics Most diab
who have papillary necrosis without pyelonephritis have urt
nary tract obstruction

Edward D Robbins (Chicago) and Alfred Angrist® (Long
Island N Y) describe 14 cases of papillary necrosis ob
served at Queens General Hospstal which included 13 acute
cases and 1 11 which healing occurred 8 bemng in diabetics
and 6 in nondiabetics The eight diabetic patients were
vounger as a group (average age 57) and had a shorter chni
«al course than the nondiabetics On admission two were 11
coma and one was stuporous Two others had glycosura of
3-4+ but urine contamned no acetone however both were
thought to be m diabetic coma Striking azotemia and mod
erate anemta were present m all patients in whom determna
trons of blood urea level and red cell count were made Three
pattents died shortly after admission and the others within
two months However necrosis of renal papillae 1s not m
varably fatal as evidenced by the healing which had occurred
1n one patient The six nondiabetics were all over age 73 five
were men with prostatism and/or urinary tract infection The
average hospital stay before death was two months

Eaperimentally necrosis of renal papillae has been pro
duced by specific chenmical porsons and by fat free diets which
appear to be deficient primanily m certamn long chamn unsatu
rated fatty acids Therefore 1t 1s possible that a parallelism
may exist between disturbed fat metabolism 1n diabetics 1
nondiabetics with urinary tract obstruction and sepsts and 1n
experimental ammals with fatty acid deficiency It 1s also pos
sible that papillary necrosis may be the homologue of cortical
necrosis of the kidney on the basis of aftered hemodyramass
with spasm of medullary vessels rather than cortical vascu
Jature as the significant factor in the mechanism
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Effect of Febnle Plasma, Typhoid Vaccne and quagen
Mustard on Renal of Human -
nephntis It 1s generally thought that remissions in the neph
rotic stage of glomerulonephnitis may be caused by mtercur
rent nfection Because the febrile phase of mfection may
be accompamied by profound disturbance mn renal hemodynam
1cs 1t seems possible that both decrease in protemuria and
diuresis may be directly attnibutable to alteratton m renal
hemodynarmes It has been reported that administration of
one of the mitrogen mustards (HN2) prevents development of
the Shwartzman phenomenon m rabbits Because diffuse
glomerulonephritis may be the result of immunologic altera
tion m renal tissue it seems concervable that a common fac
tor may be operative m nfection and following admnistra
tion of febrile plasma typhoid vaceine or HN  Hence re
actrve factors may be present in plasma of patients with acute
infections which produce remission of the nephrotic syndrome

To test these possibilities Herbert Chasis William Gold
ring and David S Baldwin® (New York Univ) explored ef
fects of (1) pyrogenic reaction (2) infusion of plasma from
patients acutely 11l with pneumococcic and hemolytic strepto
coccic nfections and (3) mitrogen mustard on protein excre
tion dauresis and rate of glomerular filtration 1n patients with
diffuse glomerulonephritis In four patients daily weight 24
hour urmary volume and urinary protem escretion rate of
glomerular filtration and renal plasma flow were observed

In one patient on two occasions the pyrogenic reaction
nduced with typhoid vacaine resulted 1 a decrded decrease
n protemurta accompanted by decreased filtration rate the
one time it was measured No diwresis occurred It seemed
that the decrease in protemuria was related to renal hemo
dvnamic alteration mamfested in part by decrease m filtra
tion rate Two patients given plasma showed no decrease m
protemnuria or diuresis Nitrogen mustard was admuustered
ntravenously to three patients protetnuria decreased i all
and dirests occurred tn one

These observations indicate that reversal of renal mam
festations of glomerulonephritis 1n man can be induced by
admunstration of HN,
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Influence of Dietary Protein on Functron of Diseased Kid
neys was studied by Hans Olaf Bang! (Kommunehospitalet
Copenhagen) m 11 patients with glomerulonephnitis or pyele
nephnitis Disease was stationary m nearly all cases so that
variations i clearance of urea nulin and diodrast® followmg
changes in protem content of diet could not be attributed to
improvement or exacerbation of the renal leston In most
cases clearance values were determned first after a high pro
temn diet and next after a low protem diet At least one weeh
elapsed between change of diet and clearance experiment

In nime patients urea clearance was lower on the low pro
tem diet than on high protemn diet (average fall 287 per cent
of values on a high protemn diet) Also mulin clearance values
generally fell almost paralleling those of urea clearance (av
erage fall 227 per cent) Diodrast® clearar ce on the other
hand was not lowered significantly The two patients with
poorest renal function both responded mversely to change m
protemn mntake In both cases urea clearance and in one also
mulin clearance and diodrast® clearance were lowest on the
high protemn diet At the same time the patients eneral con
dition seemed better on the low protemn diet than on the one
rich m protein

In estimating renal function by clearance determinat:ons
mn patients with renal lesions it 1s necessary to take into ac
count protemn content of diet when using urea clearance and
mulin clearance

Carbon Tetracklonde P g 1 Man Mech of
Renal Failure and Recovery Jonas H Swota (New York
City) states that carbon tetrachloride poisoning whether by
halation or ingestion 1s often associated with damage to the
distal kidney tubules This type of acute renal failure has
therefore been included among the subclassifi of lower
nephron nephrosts

By means of the Fick principle renal plasma flow was
determned 1 four patients with acute carbon tetrachlonde
poisoning Renal venous bloed was obtained by catheteriza
tron of the right renal veixn Part aminohippurate (PAH) was
used as the test substance In two patients renal plasma flow
and PAH renal extraction ratio were decidedly reduced m
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one they were normal ot the 24th day and 1n one who had
had ohguria for 17 days renal plasma flow was 592 cc /mun
ute on the 37th day and PAH extraction ratio continued to
be depressed

It 15 concluded that oliguria and anuria of carbon tetra
chloride poisoning and strikingly depressed renal clearances
of all substances during early dwresis are the results of de
ctded reduction 1 renal blood flow and glomerular filtration
as well as abnormal tubular back diffusion of filtrate It 1s as
sumed that back diffusion plays the most important role dur
ng early oliguria as decreased renal blood flow does during
late oliguria and early dirests

Recovery of renal function after acute renal failure due to
carbon tetrachloride porsoning 1s characterszed by three clins
cal phases The first phase starts with cessation of ohguria
and 1s assoctated with nising plasma creatmme and urea con
centrations despite adequate urine flow It lasts from one to
three days The second starts with a rapid dechne m plasma
urea and creatinine levels The third starting about the 40th
day 1s charactertzed by gradual improvement m renal blood
flow and glomerular filtration so that the lower lumt of nor
mal 1s reached 100 200 days after poisoming

Renal Hematuria and Hypoprothrombinemta With ad
vances 1 urologic knowledge diagnosis of essential hema
turia 1s less prevalent and fewer normal kidneys are being re
moved Still smaller numbers may reach the pathologist when
urologists recognize that such hematuria may be due to hypo
prothrombinemia C Baleom Moore? (Walla Walla Wash )
became mterested in this subject after seemg two patients
with unilateral hematunia associated with low prothrombin
blood levels In nesther patient could amy cause for hypopro
thrombmema be found nor could anv defimte personal or
family lustory of bleeding be ehcited However variations m
liver size and tendemess th one patient and a gallstone in the
other may have signified some failure n synthesis of pro
thrombin due to liver disease although results were normal
1 the one pattent given iver function tests

In recent years there have been many case reports of
hematuria due to dicumarol® or heparin therapy However
there are only rare reports of hematuria as the first symptom
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of hypoprothrombinemia from other causes In 7 of the 14
case reports of 1diopathic hypoprothrombmenna found 1 the
hterature hematuria was stated to have been present at some
tme In 6 of the 14 vitamun K or blood transfusions failed to
give any copsistent benefit In four vitamm K produced cure
Hematuria was a pronunent symptom mn one the presenting
complamt 1n another and the only symptom of prothrombin
denciency as m Moore s two cases 1n a third In contrast the
reduced prothrombin level was apparently cangemtal i four
other cases 1t was smproved by blood transfusions but was
unaffected by vitammn X Hematuria was present m two
Moore emphasizes that any patient with obscure hematuria
should have a blood study including prothrombin and clot
tin, times as part of the urologic mvestigation Blood dys
crasias particularly prothrombin deficiency are probably
often overloohed as a cause for umlateral renal hematursa
Clinical Study of New Sulfonamide (NU-445) in Treat
ment of Unftary Tract Infections Joseph A Lazarus and
Lewis H Schwarz® (New York City) studied the effectiveness
of 34 dimethyl § sulfamlamide 1soxazole (NU-45) m 2>
patients with urnary tract infections caused by Aerobacter
aerogenes Bacillus pyocyaneus Lscherschia coli  Proteus
morgann Proteus vulgaris Staphylococcus aureus and Strep
tococeus hemolyticus Eighteen had unmixed and 7 mined
fections There was a total of 33 infections most of which
were due to B pyocyaneus or Esch colr
NU-445 was admmustered orally to all patients and 1
addinion eight were treated with bladder mstilations Daly
oral dose varsed from 4 to 16 Gm and average duration of
treatment was 25 days One patient recetved as much as 1
Gm over 140 days but average total intake was 259 Gm
Infecting or were erad d m 20
per cent) NU-H45 was ineffective m 10 (303 per cent) and
results 1 the remaining 3 were equivocal A remarkably hugh
inadence of positive responses to treatment with NU-Hb o¢
curred 1n patients with B pyocyaneus and Lsch colr mfec
tions The drug proved effective m cases n which sulfadia
zane and/or streptomycin had farled to eradcate the

s
paﬂé?lg;xhty of NU-H5 obwviated the need for conconutant
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atkah medication even when Jarge doses were admuimstered
In none of the patents was crystalluria or hematuria ob
served Simtlarly there was no evidence of depasstion of crys
tals m the uriniry tract In general NU 445 was tolerated
without serious complications however trcatment was dis

d n two because of unt d effects Un
nary excretion studies showed prompt ehmnation of NU 445

It 1s concluded that NU 445 1s a valuable adjuvant m
treatment of urinary tract infections caused by B pyocyaneus
and Esch colr

Oral Admumstration of Aureomycin i Treatment of
Utinary Infections 1s reported by Alesander M Rutenburg
and Fritz B Schwemnburg® (Boston) Aurcomycn 2 Gm
orally was given dady in divided doses tor four to six days
or longer to an unselected group ot 26 patients v ith acute and
chromic urinary mfections mcluding 5 with chromc renal n
sufficiency Seventeen had been treated with other antibotics
without chinical or bacteriologic improvement Twenty had
one or more of the following complications hy dronephrosis
calculi ureteral stricture and prostatic obstructzon Twenty
one of the infections were due to a single orgamism and fire to
more than one Orgamsms imvolved were Escherichia col: (8
cases) Aerobacter aerogenes (12 cases) Pseudomonas aeru
gmosa (11 cases) Proteus vulgaris (I case) hemolytic
Staphylococcus aureus (1 case) and Streptoco cus faecals
(1 case)

Stixteen patients were promptly cured by a single course of
oral aureomycin Severa courses were required for the three
patients who had recurrent infection In these and 1n one pa
tient with 2 vesicovagmnal fistula the underlying disease had
not been dealt with successtully All the patients m this
sertes had clinscal smprovement even the seven m whom
bacteria was not eradicated (1 one Esch coli and m six Ps
aeruginosa) There was exact correlation between bacterral
sensitivity in vitro and immediate bacteriologic response re
gardless of whether the complicating disease w1s dealt with
successfully In the latter cases recurrence or remfections
were to be expected and 1n fact occurred Such patients can
not be permanently cured by any antibiotic In no case did
bactersal resistance to the drug develop during treatment
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\ureomy cin orally was as effective as previous admmstration
of the drug intramuscularly m another sertes of patients

Conservative Treatment of Anuric Uremia In a case of
anuria G M Bull A M Joehes and K G Lowe® (London)
recommend that the physician first exclude obstruction distal
to the renal pelvis and factors outside the hidney such as gen
eral arculatory disturbances and alkalosis which may pro
duce renal fatlure All others are treated along the lines to
be indrcated Unless terminal nephritis or nephrosclerosis 18
the cause of anuria recovery may occur Reversible causes of
anuria include lower nephron nephrosis from nusmatched
blood transfusion crush syndrome intravascular hemolysts
from various causes postabortion anuria and the lesion fol
lowing protracted shock toxic nephrosis from poisonng by
mercury carbon tetrachioride phenol etc and acute nephritis

TreatMENT —To prevent waterlogging which 1s common flud
mtake 1s Limited to the amount of water usually lost by routes other
than the kidney (about 1 L) Because there is no pathway for
electrolyte encretion other than the hidney diet 15 electrolyte free
until dwres:s starts While the patient 1s still anuric no attempt 18
made to correct the electrolyte disturbances since admimstration of
potassium may cause sudden death from cardiac arrest and excess
of sodium 1s probably harmful 1n other ways Because end products
of protemn metabohism other than urea are possibly toxic 1t 1s desir
able to depress nitrogen metabolism as much as possible Since
nausea 15 COmmON 11 anuric patients they are fed through a perma
nently indwelling stomach tube and are given 400 Gm glucose and
100 Gm fat daily This 2500 calorie protemn free and muneral free
diet can be taken with Little discomfort for periods up to three weehs
On admission a stomach tube 15 passed through the nose Througl
this tube a muature of the following ingredients 1s permutted to drip
at a steady rate 24 hours a day 400 Gm gluco ¢ 100 Gm peanut
ol sufficient acacia to emulsify up to I L water and vitammns if
desired All vomut 1s collected filtered through lint and returned to
tnie stomach 1n the same way Drip feeding should be di continued
and superseded by a low proten diet when unne output exceeds
1 L daly Becatse anemia 1s known to led to dummshed renal
function fresh pached red cells are transfused if the hemoglobin con
centration 15 below 70 per cent

The effects of this regimen were studied on control pa
tients wath no evidence of renal disease patients with reduced
renal function but without anuma and patients with anuric
uremia In the five controls thts regimen resulted m rapid re
duction of endogenous rutrogen metabolism as indicated by a
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steady dinunution of urea mirogen excretion Lleven patients
with extreme oliguria or anura lasting 7 21 days were
treated 4 died Of the four who died two were comatose when
adnntted One was adnutted on the exghth day of anurra hav
mg had a laparotomy and splanchmc bloch the previous day
On the next day loped and the abd
wound burst open he died of these complications The {ourzh
patient died after dwresis began probably from a cerebral
abscess In no instance did extreme ohiguna or anuna last for
less than 7 days and one patient did not achieve an effective
unnary cutput for 24 days Seven patients not only survived
but left the hospital free from symptoms and with adequate
renal function In all there was a considerable slowing of the
rate of nise of blood urea level after treatment began After
the same duration of anuria or at the same level of blood
urea these patients were m much better general condition than
previous patients who had not been on the regimen

This regimen 1s recommended for patients first seen early
mn anuna and not already waterlogged Dialysis methods be
cause of therr dangers and difficulties should be used only
for patients with gross water mineral and mtrogen imbalance

Treatment of Urenua with Intestinal Dialysis 1s discussed
by C Brun (Copenhagen) The principle of intestinal dialy
sts 1s that the lumen of portions of the mtestine 15 1rrigated
with suitable solutions so that noaious retention products
which cannot be excreted by the hidneys pass by diffusion mto
urigation flud and are removed with 1t from the organism
What 1< accomplished 1s a substitute for filtration

It 15 not known which substances produce symptoms of
urenua and therefore should be removed Flectrolytic disturb
ances play a considerable role and urea plavs little primary
part 1 development of uremic symptoms It 15 supposed that
retention of substances such as phenols and guamdine plays a
certam part perhaps n conjunction with phosphates It 1s
now generally assumed that urenua 1s an mtoxication from
many different substances about which relatively Lttle 1s
known This 1s of great importance when effectiveness of
treatment with dialysis 1s evaluated because analytic methods
generally used are of httle value

Water equilibrium 1n the course of ntestinal dialysis can
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be controlled 1n such a manner that great changes can be
avoided or 1f desired considerable edema removed By vary
g the content of sodium and potassium chlorme and bicar
bonate 1n srrigation fluid and n liquids grven parenterally
electrolyte composition of the orgamsm can be arbitranly
changed—the concentration of ions can be increased or de
creased Urea passes readily by diffusion through intestmal
mucous membrane and therefore can be removed from the or
gamsm by intestinal dialysis With the eaception of urea and
nonprotem nitrogen there 1s a rise m concentration of all
other retention products that have been determmed

It 1s difheult to assess chinical effects of dialysis Though
it has seemed of value m some cases beneficial effects may
have been due to simultaneous blood transfusions or correc
tions of electrolyte imbalances Some recently reported ob
servations seem to show that 1f patients are not averloaded
with water and electrolytes and at the same time the energy
requirements are met by means of fat and carbohydrates 1t 15
possible m anuria to obtam just as long and even longer
periods of survival than are obtamed with dralysis The treat
ment now generally recommended for acute uremra must be
the high caloric regimen poor 1 ltquid electrolytes and mitro
gen If promusing results of conservatre treatment hold the
scope of mdication for active dialysis will undoubtedly be re
stricted Though it cannot yet be decided whether testinal
dialysts 1s effective investigations should be continued

Pertoneal Irnigation 1z Treatment of Acute Renal Failure
It was demonstrated recently that patients dymng of acute
renal failure due to causes such as crush syndrome abruptio
placentae toxenuas of pregnancy transfusion reaction burn
and heat stroke all show the same hidney lesion The distal
segments of hidney tubules are mvolved and lestons vary
from focal degeneration to necrosis and disintegration of ept
thelium This picture has been called lower nephron nephrosts
Shock appears early and 1s easily treated but 1s followed by
renal msufficiency George J Strean® (Jewish Genl Hosp
Montreal) successfully used perstoneal irngation m a case

Woman 25 was hospitalized with a_diagnosis of thrombas
{henic purpura comphcating pregnancy Her blood group “]?S Ad
Rh negative Transfusion with 500 cc whole blood was followe
&) Am J Obt &G 5948 439 Mk 1950
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immediately by a severe chill and temperature nise. Although the
donor s blood was first reported as Rh negative rechecking showed
1t to be Rh positive. The patient went into labor and 11 hours after
admission delivered a dead 7 month fetus Catheterization at deliv
ery yielded only 2 oz bloody urine Qliguria continued urme was
bloody with many granular casts and for three days despite dia
phoresis hot poultices to the loms intravenous glucose ureteral
catheterization and lavage of kadney pelves oliguria became more
proncunced and azotetma progressed

Peritoneal 1rrigation was mstituted The solution was run m by
grawty from large flashs through a Y tube into a drip bulb_through
a Berkefeld filter into 2 U tube over a water bath at 42 C and
finally mto the peritoneal cawity Sump drans were mserted into
each flank the wnlet tube pointing toward the mesentery the outlet
tube mnto the pouch of Douglas The latter was connected to a large
graduated jar to which a suction pump was attached Maximal
blood clearance was found when the rate of flow was about 60
cc /minute Composition of the 1rngating fluid was varied according
to demands of the patients electrolyte balance Other supportne
therapy was also used

Urinary output rapudly after of
irrigation  doubling 1 24 hours Abnormal urmary findings dis
appeared rapidly but specific gravity remaied low The tubes were
removed on the eleventh day A few hours before thewr removal the
patient had a gencralized convulsion which recurred despite cal
<um gluconate and phencbarbital therapy Because of the possibility
that seizures were caused by an electrolyte shift between extra and
mtracellular fluids due to loss of extracellular sedm i the wrrt
gating flud normal saline was given intravencusly with dramatic
results Later when this therapy was discontinued for 36 hours
sewzures recurred but were agam controlled promptly with salme

The patient was discharged about a month after admission and
four months later urinary findings were normal with a specific
gravity of 1033 Eighteen months later when laparotomy for a
large ovanan cyst was done the peritoneal cavity was found to be
free from adhesions

Perntoneal irngation 1n renal farlure can be successful only
when pathologic changes are reversible If the renal lesion 1s
permanent one can only prolong life for a short while but
if the damage 1s such that sufficient functioming tissue will
regenerate 1f given time 1t 1s possible to control azotemia tem
poranily so that adequate hidney function can be established

Nephrotoxic Nephntis 1 Rats Ewidence for Glomerular
Ongws of Kidney Antigen David H Solomon Joseph W
Gardella Herbert Fanger Frances M Dethier and Joseph W
Ferrebee® produced nephrotoxic mephritis m rats by mtra

©) T Ep Md 90267272 § ptmbe 1949




642 HEART AND BLOOD VESSELS

venous mjection of rabbit antirat hidney serum Rabbuts
were unmumized by repeated ntraperitoneal mjections ot
blood free rat hidney suspensions Pools of rabbit antirat
ladney serums were partially freed of nonanttbody protein by
precipitation of a gamma _lobulm contammg fraction this
fraction w1s redissolved m saline and used as a nephrotosie
solution m place of whole serum \ method for the crude sep2
ratton of hidney into glomerular and tubular portions was de
vised and the separate portions were tested for their ability
to adsorb nephrotoxin from the gamma globulin contaming
fraction of nephrotoxsc rabbit serum

\cute nephritis when severe was characterized by heavy
protemuria edema ascites pleural effusion diarrhea anofexia
emactation elevation of blood urea mtrogen and pailor Histo
logic abnormalities were noted consistently only 1 asmals
which had shown severe acute neplintrs wiile alne In these
anmmals thichenmng of the basement membrane of the glomer
ular capillaries was the most frequent findm, The membrane
appeared to be widened by a combmation of edema and tissue
proliferation These changes were found m 3§ of 45 severely
nephritte rats Less frequently glomeruli exhibited mncreased
cellulinty and nuld polymorphonuclear infiltration of the tuft
eaudation of alburmnous flud into the capsular space or early
crescentic formation Collord droplets were occasionally seen
m the epithelium of proammal convoluted tubules Coagulated
albummous flud and granular debris were frequently found
1n the tubular Jumen Artertes and interstitial tissues were m
varrably normal

Adsorption with glomerular tissue was consstently effec
tive mn rendermg the immune serum fractions no longer neph
rotoxic Vs a rule 00> cc pached finely ground glomerult
was sufficient to remoive an amount of nephrotoxin equiva
lent to that required for production of severe nephritis m one
rat Tt 1s concluded that nephrotoxic serums of this type react
primanly with glomerular tissue and by mference that the
antigen essential for production of these antthidney serums is
aof JJomerular ori m

Effect of Proten Deficient Diet on Rat Kidneys was stud
ed by R Eher? (Morwegian Radium Hosp Oslo) Rats were
gnen a proten frec basic diet of adequate caloric content with
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supplemental mlk casein in desired amounts as the source of
protein The kidneys were studied histologically and renal
arculation was studied by mnjections of India mk

Necrosis and calcification starting in the ascending loop
of Henle and diatation of the tubules were observed in rats
on protein deficient diets with 140 240 and 420 mg casen/
100 Gm body weight/day Circulatory disturbances n the
kidneys smmlar to those described as characteristic of the
crush syndrome were found Both morphologic and functional
changes observed m these experiments were related to those
described as characteristic for lower nephron nephrosis

Involvement of the lower part of the nephron 1s compara
tively rare Apparently the pathogenesis of such involvement
is widely different It 1s not very probable that tubular dam
age 1s due primarily to circulatory changes since mvolvement
1s limited to the distal tubules That the lesions are due to
some toxic metabolite which 1s reabsorbed or excreted in the
distal tubule seems reasonable
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fraction was redissolved in salme and used as a nephrotoxic
solution ui place of whole serum A method for the crude sepa
ration of hidney nto gfomerular and tubular portions was de
vised and the separate portions were tested for their ability
to adsorb nephrotosin from the gamma globulin contaming
fraction of nephrotoxic rabbit serum

Acute nephritis when <evere was characterized by henvy
protemuria ¢dema ascites pleural effusion diarrhea anorexta
emaciition elevation of blood urea mtrogen and pallor Histo
logic abnormahties were noted consistently only m ammals
which had shown severe acute nephritis while alnve In these
ammals thichemnyg of the basement membrane of the glomer
ular capillaries w1s the most frequent findin,, The membrane
appered to be widened by a combrnation of edema and tissue
proliferation These changes were found in 35 of 15 severely
nephritic rats Less frequently glomerult exhubited increased
ceffularity and mild polymerphonuclear wfltration of the tuft
exudation of aflbuminous flusd mto the capsular space or early
crescentic formation Colloid droplets were occastonally seen
w the epithellum of proximal convoluted tubules Coagulated
aibummous flwd and granular debris were frequently found
1 the tubular lumen Arteries and mterstitial tissues were 1
sanably norml

Adsorption with ,lomerular tissue was consistently effec
tive 1n rendening the unmune serum fractsons no longer neph
rotoxic As a rule 00> cc packed finely ground glomerult
was sufhcient (o remole 1n amount of nephrotoxin equia
lent to that required for production of severe nephritis 1t one
rat It s concluded that nephrotoxac serums of this type feact
pnmanh with glomerular tissue and by mference that the
antigen essential for production of these antihidney serusms 1s
of glomerufar ongmn

Effect of Protein Deficient Diet on Rat Kidneys was stud
1ed by R Eher! (Vorwegan Radium Hosp Oslo) Rats were
miven a protem free basic dset of adequate caloric content with
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PART V

THE DIGESTIVE SYSTEM

DISEASES OF THE DIGESTIVE SYSTEM 194050

Undoubtedly greater medical progress has been made 1n the
past half century than in the previous 200 years Even in the
past decade sts momentum has not been greatly slowed despite
deterrent factors mseparable from a global war Many diagnostic
technies and therapeutic procedures that had thewr inception 1n
the latter years of the previous decade came to frustion i whole
or farge part i recent years Sigmficant a» these nosations
are with respect to the digestive system they are overshadowed
by one of the greatest of medical discovertes the antibiotics the
outstanding achievement of the decade under consideration

Tae EsorHacus

Duaphraginatic herma —Partial thoracic stomach (hiatal
hernia) due to hermation of the upper part of the stomach
through the esopt 1 hiatus of the diaphragm 1s more common
than 15 generally reahzed Such possibility should be excluded
i every nuddle aged dyspeptic n the absence of demonstrable
disease in the upper part of the digestive tract or in the iliary
and pancreatic system A little more than 90 per cent of patients
with hiatal hernta seen m the larger medical centers were aver
40 The vanous types of draphragmatic hernia acquired after
birth have been classified by Harnagton (1948) who pointed
out that esophageal hiatal hernia represents at least 95 per cent
of the cases

Symptoms arising from the herma per se are of wide vanety
and degree and many authorities believe there 15 no character
1stic syndrome However Chester Jones (1941) expressed the
belief that small hiatal hernias which constitute approximately
75 per cent of all hernias have a reasonably charactenistic set of
symptoms which under observation can be properly diagnosed
Assoerated disease of the gallbladder or of the stomach and duo

€47
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tient with chrome recurnng otherwise unexplainable, dyspepsia.

Peptic ulcer —The genests of ulcer 1s sull elusne. Current
emphasis 15 on the psychosomate factor and on corrosion from
aad gastric Juice The psychosomatic aspect has been so much
1 the foreground that many physicians and laymen have come
to consider the neuropsychic factor as causative of disease par
ticularly duodenal ulcer and chronic ulcerative coliis Those
disagreeing with such a concept mamntan that its proponents
confuse a phase of the disease with its cause although they do
not mummze the importance of treatment of thus phase. Proof
of psychogenesis 15 extremely difficult However much expent
mental and clinical evidence pomts to the psychosomatic nature
of cardiospasm spastic or irntable colon and obviously the per
sistent yomiting and malnutriion which characterize anorexia
nervosa

Hay Varco Code and Wangensteen {1942) produced gas

trie ulcer 1n dogs by lar injection of 1n bees
wax which prolongs maximal secretion of hydrochlone aad
Thus add 1 to the great wmp of and m

the genesis of ulcer was obtamed Acute and subacute gastric
ulcers were 1mtiated m cats by Ivy and Roth (1944) who used
caffeine m a mixture of beeswax and muneral ot

Investigations by Levin Kirsner Palmer and Butler (1948)
confirmed those of Dragstedt and earhier workers that the vol
ume of gastric secretion at night was usually highest in patients
with duodenal ulcer In patients with gastnic ulcer the average
nocturnal volume of gastric juice was about the same as for
normal subjects but the average content of hydrochlone aad
was lower

Ruvers and Roodenburg (1944) have shown that radiation
of pain charactenizes many penetrating or perforating ulcers
Ruvers (1947) description of the syndrome of peptic ulcer per
forating to the pancreas 15 particularly enlightentng

Among recent innovations in freatment are antaads Like
aluminum hydroxide n colloadal form which are not absorbed

and th

do not d to alkalosts pro-
tem hydrolysates 1on Tesins
drip the psy PP and vagotomy The neutraliz

ing or buffering effect of the various antacids singly or 1 com
bination has been the subject of numerous m estigations both
n witro and 1 vivo by electrometnic methods Adequate sus
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denum 1s not uncommon and may be the basts of the digestive
disorder The seventy of the hernial symptoms 15 definstely re
lated to associated complications particularly traumatic ulcer
and of the h The d of diaphrag
matic hernia  broadly speaking, is lly a !
problem Although the results of surgical repair are excellent
as a rule current practice 1s to treat medically the uncompl
cated small and medum sized hermias

Esophagitis stricture and ulcer —Esophagitis and 1ts se
quelae and esophageal ulcer like hiatal herma with which con
dition these lesions are frequently associated are assuming 11
creasing importance Wangensteen and Leven (1949) have
advocated gastric resection for esophagitis or stricture or both
of acid peptic ongin

Esophageal rarices with special reference to treatment—
It has been estimated that 25 per cent of patients with hepatic
arrhosts and almost all patients wath Banti s disease ultimately
die of hemorrhage from esophageal varices Although splenec
tomy 1njection of sclerosing substances mto the varices local
application of oxidized cellulose (Oxycel) intraesophageal
tamponade and thrombin therapy frequently control the bleed
ing the ultimate results have not been satisfactory as a rule
Hence the advocacy of more direct procedures such as spleno
renal or portacaval shunting operations by A O Whipple
(1945) and Blakemore (1948) The most direct method of man
agement 1s that of Phemuster and Humphreys (1947) who car
ned out transthoracic esophagogastric resection after splenec
tomy and obhiteration of the varices by injection had failed to
control the tendency to hemorrhage Published reports of the
end results are not too reassuring

Tue Stomacit AND DuopENUNM

Gastritss —There are many contradictory optuions regarding
the degree to which gastnitss may produce symptoms and 1ts
relation to other diseases spearfically ulcer and carcmoma In
our expenence at the Mayo Chnic and that of many other chnt
crans and gastroscopists hypertrophic erosive or ulcerative gas
tritis 15 one of the most important chmeal types because of its
smulation of peptic ulcer and because 1t 1s a source of hemor
¢ or both Whatever the conviction with respect to gastnibis
TY out a gastroscopic examination 10 every pa

rhag
1t 15 wise to can
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Jejunal ulcer following gastroenterostomy 1f tahe down of the
gastroenteric stoma and gastric resection 1s too hazardous and
last but by no means least for gastrojejunal ulceration after
adequate gastric resection

Hematemesis and melena —This dramatic frequently worn
some and sometimes fatal aspect of peptic ulcer holds the sus
tamed imterest of the profession Real progress in better under
standing has been made 1n estimation of blood loss immediate
and remote prognosis factors of rish role of diet and trans
fusions and 1ndications for surgery Details concerning these fea
tures are contamed mn the 1948 and 1949 Y Ear Books oF MED1
cINE

Gastric carcinoma —Attempts at earlier detection of this
dread disease one of the most pressing and difficult problems
confronting the medical profession are charactenized by two m
novations routine roentgen examination of the stomach of ap
parently normal mndividuals and cytologic study of the gastric
secretions Tt 1s doubtful whether mass screening tests will prove
practicable owing to the pauaity of findings However repeated
examination 1s indicated for patients with gastric ulcer gastric
polyp and atrophy of the gastnic mucosa Achlorhydric patients
with gastric disturbances also deserve close surveillance A rels
able biologic test for cancer promuses to be the ultimate solution
P: reported his on 1 d
m 1946 Subsequent observations have been made by Papanico
laou and Cooper (1947) Fremont Smith Graham Ruth and
Meigs (1948) Graham Ulfelder and Green (1948) Anderson
McDonald and Olson (1949) and Lais Platt (1949) Despite
some inherent difficulties 1t appears that cytologic examination
may prove to he of real value 1 the earlv diagnosis of gastric
carcinoma

Unfamahar qastroduodenal lestons —U 1 T y
rare lestons are usually not of great concern to the rank and file
of physizans However such ranty often 1s more apparent than
real Once physicians are aware of their existence 1t 1s surprising
how frequently such lesions come to light to the credit of the
Physician and to the benefit of the patients Three types of dis
orders that command consideration are (1) hemorrhagic gastro
Jejumitis following gastroenterostomy 1n infancy for congemtal
pylonic stenosis (2) fl of
the stomach and duodenum and (3) prolapse of gastric mucosa
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tamned neutralization of the acid already secreted 1s not possible
by routine methods Recent attempts have been made to prevent
acid secretion by use of drugs with atropime lthe effect The most
pronusing according to Longino Grimson Cluttum and Met
calf (1950) 1s banthie an orally effective parasympatholytic
Cumnuns Grossman and Ivy (1936) studied the tune of heal
g of 69 duodenal and gastric ulcers with craters The average
for the former was 37 days with a range of 16 68 days for the
latter (s1x cases) 1t was 42 days with a range of 16-68 days

The ultunate results of medical treatment have been re
ported both here and abroad The reports of hraup (1946) of
Copenhagen Martin and Lewis (1949) of Cambridge Lngland
Raimondi and Collen (1946) and Flood (1948) are not en
couraging Martin and Lewis (1949) 1n a study based on 10
vears observation concluded that medical treatment did not 12
fluence the natural course of the disease and urged gastrectomy
for all patients with peptic ulcer of 10 or more vears duration
preferably before age 50

The prevention of recurrences of peptic ulcer has been
greatly stressed by several Amencan authonties Althausen
(1949) for example 1s cominced that the problem of peptic
ulcer could be greatly lessened thereby He believes the most
mmportant known causes of recurrence of ulcer are physical and
mental fatigue emotional disturbances dietary indiscretions and
fections

Undoubtedly the mo t mportant developuent durng the
past decade from the gastroenterologic standpoint was bilateral
sagotomy, for peptic ulcer as concened by Dra,stedt and s
assocates 1n 1944 Since he published Ins chnical results and
hts illuminating eaperimental and physiologic amvestigations
many reports of others have become available Proper apprassal
of vagotomy has been difficult because of the claims of enthusias
tic proponents on the one hand and of outspoken opponents on
the other

To the mpartial observer sapotom) would seem to have its
greatest usefulniess n coml with gastro y lor
duodenal ulcer when anatomicopathologic conditions do not
gastric resection without undue nish 1 combmation with
erostomy for duodenal ulcer in the hands of the fess
rgeon espeaally 11 the unstable patient with hyperse
d Ingh concentration of hydrochlone acid for gastro-

permit
gastroent
expert sul
cretion an
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Needle biopsy of the lwer —Contributions by numerous au
thonities at home and abroad attest the expediency and safety of
needle hopsy even when the intercostal approach 1s used The
results of needle biopsy and of studies of hepatic function by no
means always parallcl each other Nevertheless such combined

gh clinical s!udy P distinct prog
ress m the d and t y disease

Treatment of hepatic umebum: wuh chloroquine —N ]
Coman Jr (1949) reported the successful treatment of seven
patteats with chloroquine It undoubtedly 1s effectine and tox
1aty 1s nummal An ntestinal amebacide should be used 1 con
Junction with 1t

Acute pancreatshs —~It 1s to be remembered that much of
what 1s regarded as new m the knowledge of disease processes
1s a confirmation of long established facts this applies to pan
creatitis as it does to other disorders However modern diag
nosm: and thempeuuc t:chmcs pernnt clearer orientation as to

1 changes 1 and
treatment Elman s classification into pancreatic edema and pan
creatic necrosis of the acute form 1n which the former predom
nates justifies conservatism Determination of the levels of
serum and unnary amylase especally the former while symp
toms are stili active 1s essential to diagnosis Moderate elevation
of serum aumylase miay alse occur in acute bihary disease duo
denal ulcer with inyolvement of the sphincter of Oddi acute
perforating ulcer with perforative pentonitis and pancreatic <ar
anoma

Because of the current world wide attitude of therapeutic
conservatism many articles on treatment have appeared 1n the
past 10 years These differ 1n many respects although in princ
ple the trestment 15 symptomatic and supportive 1 the mam

of the acute ed and the necrotic form or
the ability to detect the transition of the former to the latter
may be difficult Elman (1949) hhe many other surgeons has
favored surgical ntervention n the latter It has been hus 1m
pression that acute pancreatic necrosts can be diagnosed in
nearly alf cases but that 1t must be done purely on a bedside basis

Chronte relapsing pancreatites —The classic report by Com
fort GamMill and Baggenstoss (1946) previously mentioned
dealing with 29 confirmed cases without associated disease of
the iliary or upper part of the digestive tract created a wide
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through the pylonc canal into the duodenum Five cases of the
second disorder have been described by Comfort Weber Bag
genstoss and Kiely (unpublished) Pathologically the lesion 1s
1dentical with that of regional enteritis The stomach and duo-
denum may be affected when the small bowel 1s the major seat
of involvement or they may be more conspicuously mvolved
than the small bowel

Tae Liver GALLBLADDER AND PANCREAS

Unprecedented accretions to our knowledge of the diagnosis
and treatment of diseases of the liver and pancreas charactenze
the past decade Among the impelling factors to account for thts
were the pandemic of acute mfectious hepatitis and its con
geners homologous serum and oculation hepatitis eventually
determined to be of viral ongin  the development refinement
and broadened application of hepatic function tests aspiration
biopsy of the liver and improvement of the treatment regimen
for hepatic airrhosis Moreover the exposure of countless sum
bers of military personnel to diseases prevalent 1n the tropics
necessitated increasing famubiarity with hepatic disorders or
complications that result from amebiasis bacillary dysentery
malana sch and letsl The nature and ma
dence of arrhotic sequelae of acute viral hepatitis have been the
subject of much speculation and mvestigation The illumunating
contnibutions of Elman 1n acute pancreatiis and of Comfort and
tns associates m chrome pancreatitis have made the entire pro
fession more conversant with these entities which 1s evident
from numerous recent reports dealing with acute and chromc
pancreatitis and pancreatic hthiasis

Tests of hepatic functson —Amencan vestigators have par
ncularly distinguished themselves m this field The multiphaty
of tests and the composite studies of hepatic function carned out
1n large institutsons have made 1t difficult for the practiioner to
appraise and select those least difficult techmcally In H R
Butts (1949) opmion tests which may aid in differentiaing
intrahepatic and obstructive jaundice are the bilirubm alkaline

h urobil uich proth in time thymol
{urb;;my test and duodenal drainage In the absence o,f‘_ Jaun
dice tests for of sulfob phthall b
dye the cephalin cholesterol flocculation test and the thymol

curbidity test are indicated
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Needle bsopsy of the lwer —Contributions by numerous au
thorities at home and abroad attest the expediency and safety of
needle biopsy even when the mntercostal approach 1s used The
results of needle biopsy and of studies of hepatic function by no
means ways parallel each other Nevertheless such combined

d lus th gh clinical study p distinct prog
ress m the diag and biiary disease.

Treatment of hepatic amebmx: with chlorogume —N
Conan Jr (1949) reported the successful treatment of seven
patients with chloroqume It undoubtedly 1s effective and tox
iaty 1s minimal An intestinal amebacide should be used m con
Junction with it

Acute pancreabitis—It 1s to be remembered that much of
what 15 regarded as new in the knoswledge of disease processes
1s a confirmation of long established facts this applies to pan
creatihs as 1t does to other disorders However modern diag
nostic and therapeutic techmcs penmt cleater orientation as to
wncidence cl 1 changes ph and
treatment Elman s classification into pancreatic edema and pan
creatic necrosts of the acute form m which the former predonu
nates justfies conservatisy Determunation of the levels of
serum and uninary amylase espectally the former while symp
toms are still active 1s essential to diagnosis Moderate elevation
of serum amyla e may also occur in acute biliary disease duo
denal ulcer with tvolvement of the sphincter of Oddr acute
perforating ulcer with petforative pentonthis and pancreatic car
canoma

Because of the current world wide attitude of therapeutic
conservatism1 many articles on treatment have appeared in the
past 10 years These differ tn many respects although in prna
ple the 1S symp and supp e i the mamn
Dufferentiation of the acute edematous and the necrotic form or
the ability to detect the transition of the former to the latter
may be difficult Dlman (1949) like many other surgeons has
favored surgical intervention 1n the latter It has been his 1m
pression that acute pancreatic necrosis can be diagnosed m
nearly all cases but that 1t must be done purely on a bedside basts

Chronic relap:mg pancreatitis —The classic report by Com
fort Gambill and B p
dealing with 29 confirmed cases without associated disease of
the biliary or upper part of the digestive tract created a wide-
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spread renewal of mterest and many subsequent reports by
others confirmed their conclusions However there remains the
problem of early diagnosis and treatment especially as related to
the symptonis anising from insufficiency of the external secretion
and the satisfactory control of pain

Tests of pancreatsc function —With the elaboration and re
finement of secretin the secretagogue effect of mechalyl chlo
ride and urecholine and the development of the Agren Lagetloff
double Jumen tube direct exanmnation of the duodenal contents
for volume pH values concentration and total excretton of bt
carbonate and enzyvmes has been made possible It 1s unfortunate
that the procedure 1s too involved for daily practical apphcation
Opinion too 1s dnided as to the diagnostic value It 1s likely
that simpler dependable tests will be evolved lhe that of
Meuther and Kmght (1949)

Chytologic diagnosis of carcinoma of extrahepatic bile ducls
and pancreas—B B V Lyon as carly as 1923 reported finding
cancer cells in the gastric secretion but this aspect of cytologic
diagnosis was not pursued McNeer and Ewing (1949) diag
nosed pancreatic carcinoma in two cases from presence of €X
foliated cancer cells in the duodenal secretions Several months
later Lemon and Byrnes (1949) reposted obscrvations on 16
cases

INTESTINAL TRACT

Swall intestine —In the past decade strihing progress has
been made m the knowledge of the normal and also morbid
physiologic prucesses in the pathology diagnosis and treatment
of diseases of the small intestine Lack of space does not perrit
detailed consideration here Use of the \Mliller Abbott tube or its
modifications played a constderable role

Colon and rectum —The literature 15 replete with articles o
chronic ulceratne cohtis carcimoma  dwverticulitis polyps and
protozoal infestation but there are no outstandin,, new develop
rments Much mnterest has been mamfested i Iysozyme a muco-
Ivtic enzyme present i the stomach and intestines which some
observers believe may initiate the lesions of regsonal cnterstre
and chronic ulcerative cohits The investigations of Almy hern

r and Tuln on normal subgects confirmed the tmportant role
at emotional stress plays i the alteration of colomc function
sumilar 1n degree and tund to those alteritions seen mn patents

with 1ntable colon
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Notes on ireatment —Reports are contradictory as to the
efficacy of the sulfonamdes durning the acute stage of bacillary
dysentery However most authonties agree that they reduce the
carrier rate followmng the acute phase Streptomycin was found
to be uniformly effective 1n relieving the symptoms of tubercu
lous ententts H H Anderson and associates (1949) have
found the theoarsemites tighly effective and supenor to all other
arsenical amebacides They are the trivalent analogues of car
barsone USP ] D Hughes (1950) admimstered aureomycmn
to a series of patients with refractory amebrasis with encourag
g iesults However the optimal dosage schedules have not yet
Deen estabhished

—Georce B EUSTERMAN
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spread 1enewal of interest and many subsequent reports by
others confinmed their conclusions However there remams the
problem of early diagnosis and treatment especially as related to
the symptoms ansing from msufficiency of the external secretiont
and the satisfactory control of pam

Tests of pancreatic function —With the elaboration and re
finement of secretin the secretagogue effect of mecholyl chlo~
ride ind urechohne and the development of the Agren Lagerloft
double lumen tube direct exanunation of the duodenal contents
for volume pH values concentration and total excretion of bt
carbonate and enzymes has been made possible It 1s unfortunate
that the procedure 13 too tnvolved for daily practical apphcation
Opimion too 1s divided as to the diagnostic value It 15 likely
that smpler dependable tests will be evolved lhe that of
Meuther and Kmght (1949)

Cytologic diagnosts of carcinoma of extrahepatic bile ducts
and pancrcas—B B V Lyon as early as 1923 reported finding
cancer cells 1n the gastric secretion but this aspect of cytologic
diagnosis was not pursued McNeer and Ewing (1949) dug
nosed pancreatic caicinoma In two cases from presence of ex
fohated cancer cells m the duodenal secretions Several months
later Lemon and Byrnes (1949) reported observations on 16
cases

INTESTIVAL TRACT

Snall iniesttne —In the past decade strihing progress has
been made mn the knowledge of the normal and also morbid
physologic processes in the pathology diagnosis and treatment
of diseases of the small intestine Lack of space does not permit
detailed constderation here Use of the Miller Abbott tube or s

d played a derable role

Colon and recium —The literature 15 replete with articles on
chrome ulcerative colitts carcinoma diverticulitis polyps and
protozoal infestation but there are no outstanding new develop
ments Much mnterest has been mamfested m lysozyme a muco
Iytic enzyme present in the stomach and intestines which some
observers believe may mittate the lesions of regional enteritis
and chrome ulcerative colitis The mvestigations of Almy Kern

r and Tulin on normil subjects confirmed the important role
that emotional stress plays in the alteration of colonc function
similar i degree and kind to those alterations seen in patients

with ienitable colon
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to be the action of gastric acids on the sensitive esophagus
treatment 1s directed at el the factor r ble for
the presence of acids Therefore n cases of short esophagus
and ulcer the hiatal hermia must be repaired Nonoperative
treatment :n this series included dietetic management dilata

tion of the t 1 stricture or of a p

duodenal tube Such methods resulted largely in only transi

tory improvement In pattents with esophageal and gastric
ulcer removal of the gastric leston may have a curative effect
1f the esophageal ulcer 15 caused by a possible acid production
from ectopic gastric mucosa treatment must be dietary pos

sibly with dilatation of the constricted segment Excellent re

sults were obtamned 1n all patients so treated

[The fact that 11 of the 27 cases (40 per cent) were n chuldren i the
first decade of life seems unusual In a series of 220 cases of esophageal
tuatal hernsa of the short esophagus type reported by Olsen and Harring
ton (J Thoracic Surg_ 17 189 209 April 1948) only § per cent were
m children under 10 The prominence of vomiting and hematemesis m
children has also been reported 1 ndividual mstances by American ob-
servers It 1s much less frequent m adults especially m the absence of
stricture or marked ulceration.

Although the shortened esophagus 15 undoubtedly of acquired ongm
1n most adults such shorteng 15 probably of congenital nature 1n chil
dren and due to crcumstances brought about by defayed embryomal
descent of the stomach. Thomsens tile may be misleading since the
uleeration associated with short esophagus 1s almost 1varably of the
diffuse type qute di tinct anatomucally and morphologically from the
familiar chrome peptic ulcer of the stomach This type of ulceration can
only be 1dentified by esophagoscopic exam nation —Ed.]

Experimental Observations on Cardiospasm in Man are
reported by Stewart Wolf Thomas P Almy and Catherine R
Lee? (Comnell Unav ) Fourteen subjects who complained that
swallowed food seemed to stick 1n the retrosternal region were
studied and companison made with 20 asymptomatic controls
X rays of the patients showed obstruction to the flow of bar
wum 1nto the stomach

The studies mndicate that the dilated elongated and ob
structed esophagus of cardiospasm may be the end state of
a process which 1 early stages 1s reversible and which 1s never
entirely static The principal mechamsm which participates 1
this process 15 irregular contractile actvity of the lower two
thirds of the esophagus which fails to propel the bolus
smoothly and often leads to regurgitation A second mecha
mism mvolves localized obstruction just above the cardia

(2} G toent of gy 124014 1 Now mbe 1949
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Peptic Ulcer of Esophagus can no longer be considered 2
rare leston Gregers Thomsen! (Copenhagen) reports 27 cases
seen 1 the University Hospital smce 1936 There was no
appreciable sex difference however the disease usually oc
curred 1n children under age 10 and n adults over age 3
In 18 patients the lesion coenisted with short esophagus and
symptoms were vomiting hematemesis, pain and difficulty 11
swallowing Severtty of symptoms varied n children and
adults In chiidren vomiting was an outstanding complaint
usually occurring mmmedately after or during a meal All
children also had had hematemesis of varyng degrees of se
venty It was charactersstic that some children felt best when
sitting because of eprgastric pamn or pam on swallowing when
n a horizontal posihon In all symptoms had been present
from birth or from the first months of Iife Adults with short
esophagus and esophageal ulcer mostly complaned of retro
sternal pam at times radiating mto the back when food
passed the esophagus In addition they had difficulty m swal
lowing Only a few reported regurgitation and none had had
hematemests Symptoms had lasted 6 months to 10 years
Nine adults with esophageal ulcer only had stmlar complaimts
In four patients the esophageal lesion coexisted with gastric or
duodenal ulceration

In 21 patients characteristic ulcer craters were demon
strated ont x rays In all an esophageal constriction was pres
ent around the ulcer caused in acute cases by edema and m
flammatory changes and m chronic cases by fibrous changes
Short esophagus with a large hiatal hernia 1s easily diagnosed
The small herma 1s more difficult to diagnose and s best
looked for with the patzent on huis right side i the Trendelen
burg position Demonstration of irregular folds of gastne
mucosa above the diaphragm 1s decisive Esophagoscopy may

onfirm diagnosis although faiture of the instrument to pass
the constricted area is not reliable evidence for a negative

diagnosis
Since the imme
) Act rad 1 32193209 1549

diate cause of peptic esophagttis 1s thought
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municates with the upper six holes of the tube and the metal
tip 1s readjusted to communicate with the lumen contamning
the three lower holes By this arrangement the lumen previ
ously used for suction now nflates the latex bag and the

Fg 94
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three lower holes and tip are avastable for tecding (Fig 94)

The authors treated three patients with bleeding esophag
eal varices by cardioesophageal compression A Miller Ab
bott tube was passed transnasally mto the stomach and dis
tended with water containing 20 cc diodrast ® With this pro
cedure the tube 15 gently pulled up agamst the cardia untit
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probably due to forceful contraction of the diaphragm and
reduced activity mn the lower half of the esophagus Both
mechamsms were observed not only n patients with cardio
spasm but also m healthy persons under stress In ,eneral
esophageal hypermonlity and dy srhythmia were more promt
nent m early cases and those ;1 which esophageal obstruc
tion was milder and more varable In the evolution of the dis
order 1 an mdnidual patient one mechanism may supplant
the other In only one case were rays available from the
tune of onset of symptoms The series of films supports the
idea that hypermotihity and weneralized constriction precede
the stage of dilatatton and atonia 1n the esophagus
As a group patients with cardiospasm are dour humor
less wary suspicious noncommmttal and offensive rather than
aggressive i thewr dealings with day to day problems They
are giver to suppressing rather than expressing ther con
flicts and feelings They are circumstantial bear grudges and
brood unusually over mmor shights and hummliations The
attitudes and behavior may be characterized as rummatie
and rununation 1s suggested by their esophageal dysiunc
tion In all patients m the series st was possible to correlate
episodes of symptomatic exacerbation and renmssion with
sarations in Iife situation feeling state and attitude In the
short term experimental situation vartability 1 degree of
esophageal obstruction was demonstrated 1 association with
changes 1n the emotional state
[Though defintnve proof of the psychogenic orgm of di ease 15 €x
tremely dificult here 15 another good cxample of use of the experimental
approach m an attempt to elucidate the problem W inkclstein (1944 YEAR
Book or GENERAL MEDICINE p 615) 15 comvinced that 1 most cases
cardio pasm 15 a p ychosomatic disorder One 1s also remmded in this
d refractory cases of diffu e esophageal

spasm as wcll as the spa ms of carda or esophagus reflexly engendered
by disease of the abdommal viscera and other extrancous factors —Ed 1

Management of Massive Esophageal Hemorrhage with
Tamponade and Thrombin 1s discussed by Clair B Barnett
and Sidney Cohen® (Wadsworth Gen! Hosp Los Angeles)
Direct pressure can be exerted on the bleeding pomt with
an inflated balloon attached to a Mller Abbott tube However
the ongmal Miller Abbott tube may be adapted so as to
crease surface contact with the esophageal mucosa and to
permit gavage A large latex sheath 1s substituted which com

T Ga troe te clogy 13 14415 A g of, 1949
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stowly mstilled through a Levin tube temporanily placed n the
upper esophagus The tampon should prevent too rapd
passage of thrombin past the cardia and the bleeder will
be bathed 1n a strongly hemostatic solution During this pro
cedure the patient should be m Fowler s position to prevent
aspiration Thrombin may be used every 4-6 hours during the
first 24 hours

The possibility of variceal hemorrhage 1s strongly sug
gested when other evidence of portal hypertension such as
ascites splenomegaly or dilated superficial abdominal vems
exist Liver failure mamifested by jJaundice abnormal liver
function tests and hepatomegaly also supports the possibility
that an upper gastromtestnal hemorrhage 1s secondary to
ruptured varices Since cirrhotic patients may also bleed pro
fusely 1t seems ble to ponade if the
patient contmnyes to hemorrhage after a few hours Further
tarry stools do not necessarily indicate fresh bleeding suc
tioned gastric contents serial blood counts and sphygmoma
nometer readings are better aids m deciding whether bleed
Ing 15 contining

[Any procedure which gives promise of tiding over a patient m the
face of such a serious emergency 1s very welcome. It 1s not curatwe of
course and presupposes ready access to the proper equipment as well as
technical shall The authors properly call attention to the proneer work
of Rowntree and tus a sociates (J A M A 135 630-631 Nov 8 1947)
 the development of this procedure—Ed 1

THE STOMACH AND DUODENUM

Phenomenon of Peptic Ulcer H Nechelest (Michael
Reese Hosp ) analyzes some established facts and most prob
able theones of peptic ulcer etiology The cause of ulcer 1s
unknown The theory that hyperacidity and hypersecretion
break down the resistance of gastric mucosa causing the
ulcer does not adequately explain the areas of predilection n
the lesser curvature and prepyloric areas of stomach and up
per duod and the ct y ct 1stic of ulcer A de
vitalized area must exist before digestion can occur otherwise
the entire stomach and intestine would be digested

This devitahized area 1s most probably caused by vasocon

@) Am I Dy LD 16237242 Ty 1949
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definite resistance 15 encountered then secured agamst the
upper hp with adhesive tape An x ray or fluoroscopy should
reveal the upper pole of the bag at the juncture of cardia and
esophagus Intermuttent aspiration of the gastric contents 1s
used to detect recurrent hemorrha e Satisfactory hemostasis

| S adliic.

Fig S5—Flm howng  dfied MIr AR ot tobe ¢ mpn g
and balloon. g wt i eada fstm i Balloon w oy 81T w of
aed 100w tr Dot outl eballooa (C 1t yof B ne & B - 4Che §
Ga troe terol gy 13 144152 A g ¢ 1949)

should be established m 24 72 hours Lamponade has been
mamtamned for as long as 72 hours without evidence of sub
sequent pressure necrosis It can be quickly re estiblished
when necessary 1f the bailoon 15 deflated and the tube shpped
mto the antrum for a further 12 24 hours A fourth patient
was treated by mtraesophageal pressure using the modified
tube (Fig 93) Three patients received thrombin mstillations
A solution of 10 cc thrombin in water may be sxpp‘cd or
-
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denum where pH 1s 65 a level at which there 1s no peptic ac
tivity Acid secretion 1s within normal range n about half of
duodenal ulcers and normal or low i most gastric ulcers
Psychic disturbances may produce as well as aggraiate an
existing ulcer
It 1s suggested that gastric motility 1s the important factor
 peptic ulcer Beneficial effects of vagotomy are due to gas
tric relaxation which abolishes pain and permits healing
Necheles believes that vagotomy 1s never complete post
vagotomy relapses are predicted when the stomach recovers
tonus
Atropme and swmilar drugs have doubtful effect on the vol
ume and acidity of secretion n the normal subject and 1 ulcer
patients However they do lower gastric tone and motility
and counteract acetylcholine vasoconstrictor acidity
[Necheles disarms criticism by stating at the outset m capital Ietters
that the cause of ulcer 15 unhnown And obyiously he doe mot worship
at the altar of hyperac dity But the va cular theory of ulcer genesis has
increasingly fewer adherents in the light of accumulating evidence There
are many straws i the wind pamtig to the actual or contributing factors
fthe cau e or cause but at present your guess 15 a_good as mine —Ed
Gastric Response of Man to Acd Test Meal Following a
nise of gastric acdity some process must occur to restore the
acidity to resting values That duodenal regurgitation 1s not
essential to this process has been demonstrated by aspiration
of duodenal contents It has been suggested that the stomach
secretes a neutral diluting fluid responsible for the reduction
of aadity or that such flud originates 1n the duodenum To
evaluate these concepts of acid neutralization Gordon E Ber
mak and J Doupe® (Untv of Manitoba) studied the gastric
secretory response to acid solution by using constant duodenal
suction and phenol red to serve as an index of gastric acid
dilution The results indicate that although duodenal regurg:
tation decreases the emptying time of the stomach 1t 15 not
essential for reduction of acidity of an acid test meal It was
concluded that n response to acid instillation the stomach
secretes one or more substances which reduce acdity by
dilution
Measurements of pH 1 Gastrointestinal Tract M Pant
litschho and J Schmid® (Unn of Vienna) determined pH
1n the duodenum stomach gastrectomy stump and distal loop
KRR
o
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striction spasm and other vascular changes 1 the gastnic ar
tertes Obstruction of end artertes, found in the pylonic an
trunt on the lesser curvature and m the duodenal bulb results
m ulceration  this mechamsm eaplains the higher percentage
of peptic ulcer occurring 1 acute or subacute form postopera
tively after burns i polycythenma vera and mn marantic
patients

To explam the devitalized ulcerated areas 1n the otherwise
normal person the vagus acetylcholme mechamsm 1s offered
Product of vagal effect acetyicholine mcreases gastric secre
tion and motahity and causes vasoconstriction of gastric blood
vessels Reduction 1 blood flow m the areas of predilection
that are regions of end arteries may then produce hypo oran
oxemta of tissue 1n these areas Since increased and apparently
contmuous vagus stiunulation occurs m ulcer patients it 15
possible that ncr.ased or contmuous vasoconstriction fol
lowed by anoxemia may be present in these areas Acute ulcer
follows and under continuous vagal effect may become
chronic

In favor of the acid theory of peptic ulcer are the mcidence
of peptic ulcer following bile or pancreatic duct higation the
Mann Wilhamson operation histamine in beeswax ulcer the
prevention of ulcers by surgery and the effect of antacids
healing or prevention of ulcer m man and nperxxvlental am
mals However the experimental ulcers are acute occurring
only 1n malnourished animals and when gastromtestinal physt
ology ts disturbed In 10000 dog autopsies Necheles found no
snstance of chronic peptic ulcer 1n normal anmmals Although
antacids offer patients pain relief for several hours they neu
tralize gastric acidity for only short periods Alkahs affect
motiity more than acidity does relaxing the pylorus and
duodenum and enhancing gastric emptying It 18 possible that
chromcity hemorrhage and perforation may be related to acid
pepsin concentration

Agamst the acid theory are the followng facts Ulcers are
found 1n the esophagus lower duodenum jejunum tleum and
colon without sufhicient acidity to cause digestion Duodenal
ulcer accurs m dabetes with low acidity Hyperchlorhydria 15
often found i normal subjects and hypochlorhydria 11 ulcelr
patients Vagotomy has releved ulcer symptoms without al

tering the hyperchlorhydric state Aost ulcers are !hi‘jio
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1 the volume of gastric juice secreted but after admimistra
tion of salt solution volume and acidity increase considerably
and are reduced but slightly by fasting for 2448 hours This
ts m strihing contrast to the great reductton 1n gastric secre
tion produced by fasting i Pavlov pouch dogs or 1n animals
with vagally denervated total pouches Blood chermcal
changes reduction in gastric secretion and death seem depend
eat on the mtegrity of the vagus nerve supply to the stomach
When the vagi are cut animals survive on the salt m the food
and secrete small volumes of gastric juice

In most animals ulcers developed and death oceurred as a
result of hemorrhage or perforation In general the ulcers oc
curred mare rapidly in amimals that secreted large volumes
of gastric juice This evidence confirms the view that pure
gastric Juice has the capacity to digest the wall of the stom
ach Preservation of vagal mnervation has been essential for
development of ulcers 1 either the whofe stomach or the
Pavlov pouch

Hypercalcemia without Hypercalcuria or Hypophospha
temra, Cal and Renal d Follow
ing Prolonged Intake of Milk and Alkal. Charles H Burnets
Robert R Commons Fuller Albright and John E Howard®
studied six patients who had had profonged and excessive m
take of milk and alkals for peptic ulcer They presented hyper
calcemia without hypercaleuriz or hypophosphatemia normal
serum alkaline phosphatase value renal insufficiency with
azoterma mld alkalosis caleinosis (manifested especially by
an ocular lesion resembling band Leratitis) and improved
on mtake low m milk and alkalt

Biochenucal abnormahities were at first mspection those
of advanced renal msuffictency but definite differences from
the pattern usually seen m uremra were detected Instead of
acidosts five pattents had moderate alkalosis Alkalosis could
not always be attributed to alkall mgestion and vomiting
Serum protein levels were not as low as might have been ex
pected and three patients had hyperprotemerma from
creased serum albumin concentration

Though 1t was umpossible to state mn most mstances that
by perparathyroidism did not exist many circumstances sug
gested that 1t did niot These mcluded lack of hypophospha

(9 NwEglnd] Med 240 787704 M 5 I9 1849
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with the aid of an antimony electrode The antimony electrode
was fitted mto the bulb of an Emhorn duodenal tube and
from 1t a wool thread steeped m saturated potassium chlonde
solution formed an electrolyte bridge to the calomel electrode

Neutral pH values show a shift n distal direction 1n gas
triis and gastric and duodenal ulcers Acadity m the bulb of
the latter 1s below pH 5 Localized gastnitts (antrum gastritis)
shows higher acidity 1n the mvolved area of the mucous mem
brane than in nearby areas This causes a depression 1 the
PH curve Food posoning often leads to a lowering of pH 2
short distance beyond the papilla of Vater m addstion to signs
of diffuse gastritis The pH after operations on the stomach
1s constantly lower than normal m the distal loop This 1s
particularly striking n cases of Ppeptic jejunal ulcer

Secretory Studies on Isolated Stomach of dogs were car
ried out by Lester R Dragstedt Edward R Woodward Wil
Dham B Neal Jr Paul V Harper Jr and Edward H Storer?
(Untv_of Chicago) The stomach was 1solated with preserva
tion of the blood and vagus nerve supply and quantitatie
collectians of gastric secretion were made from 81 to 282 days
When the entire stomach was 1solated and the lower end of
the esophagus umted to the open end of the duodenum av
erage maximal secretion for each 24 hours was 973 cc After
sumilar 1solation with the lower end of the esophagus sutured
to the side of the jejunum, average maximal secretion in eacl
24 hours was 906 cc. When the antrum was not meluded with
the 1solated stomach but was left attached to the duodenum
and sutured to the open end of the esophagus average maxi
mal secretion was 1687 cc These data support the concept
that the antrum of the stomach plays a special role mn gastric
secretion

Continued Joss of such large amounts of gastric juice 1€
sulted m progressive hypochloremia alkalosis dehydration
azotemta and death in 4 12 days when the only salt supplied
was that present mn the stoch diet These changes can be pre-
vented and life preserved for long periods by the intravenous
snjection of 1 2 L 1sotonic NaCl solution daily If salt replace
ment 15 discontinued even after several months prompt de
mineralization  dehydration and death follow The blood
chemical changes are panied by a p T
D Asch, S 1g 60120 Jamoary 1950
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1s overlaid with an aleohalic benzidine <olution (6 Gm benzidine
base 1n 100 cc ethyl alcohol) drop by drop to obtain a contact ring
A greemsh ring at the area of contact indicates a positive reaction
The ning spreads into the benzidme solution immedately or 1n up to
two minutes Intensity or gradient of color depends on the blood
concentration When testing for blood m vomitus and gastric con
tents water 1s added to either m halt the volume of material used
the minture 15 filtered and the test carried out as before For unine
when only a few red blood cells are found mucroscopically (4 8 red
blood cells/lgh power fiedd) the pecimen s centrifuged the bot
tom 01 cc contammng sediment 15 transferred to a clean test tube
04 cc distilled water 1s added and the test 1s continued as before

In various ulcerative and nonulcerative gastrointestinal
conditions about 32 per cent of specimens gave positive reac
tions to this benzidine test 68 per cent gave positnie reactions
with the ordinary method Gastromtestinal carcinoma spect
mens however gave 99 per cent positive reactions with
both methods The authors techmic elimmnates most sub
stances producing false positive reactions as follows (1) fil
tration of the stool susp 1 blood
particles of meats (thus meat free days are unnecessary pre
ceding the test) oxidase contaming particles of foods par
ticles of animal charcoal and insoluble metal salts (iron cop
per etc) (2) the acetic acid destroys soluble oxidases Also
with the contact layer or ring test soluble hemoglobin com
pounds give true positive blood reactions m dilutions up
to 1 100 000

[From tune to time there have been modifications of the standard
be z1dine and guaac tests but reports on their clincal effectryeness m
all forms of benign and malignant gastromtestinal ulcerative processes
have been infrequent Such evaluation has recently been made by Hos
Bliss and Kaufman (J A M A 141 12131217 Dec 24 1949) They
found the benzidine and orthotofuid ne tests foo sensitive to be useful for
Tautine testing of tools from patients who had not been prepared with
2 meat free det, The gualac tc t however proved at sfactory e pe
cally when performed on feces sm ared directly on filter paper or on
feces f om 2 rectal glove One d scussant of ther paper favored the
Alvarez and Wright modification of the Gregerson benzidme test The
spectroscopic examinat on 1s very dependable Because we are daily be
om ng more cancer conscius a d becau € carcinoma of the gastromtes
tin 1 tract 15 often accompanied by occult blaod 1 the feces more fre
quent resort 10 such tests should be made In fact some well known hos
pitals perform them routinely when an ulceratmg lesion or bleeding 15
under su picton and 1 one st tut on 1t 1 reputedly dene on all patients
with any suggest on of abdomunal d sea e —Ed }

Melena Study of Underlymg Causes based on 293 cases
of gastrointestinal bleeding 11 which melena was a prominent
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temia accompanying the hypercalcemia lach of hypercal
curia lowering of serum calcium on low calcium mtake and
absence of sheletal demineralization and increased serun con
centration of alkaline phosphatase Other conditiens m which
renal failure 1s often associated with hypercalcemia were ex
cluded Such conditions are acute osteoporosis hypervitamn
osis D sarcordosis myelomatosis and generalized carcino
matosis In chromc Brights disease with uremia acidosis
with hypocalcemia and hyperphosphatermia 15 the usual
prcture

It has previously been suggested that nulk and alkals ad
versely affect kidney function by producing alkalosis Among
the authors patients no episodes of acute alkalosts with ac
companying severe dehydration hypochloremia and azotemia
were known to have occurred The question of whether the
patients had pre existing renal disease could not be settled
Prolonged hypercalcemia and renal failure such as existed 1
the patients studied has not previously been recorded Ab
sence of hypercaleuna and lowering of serum caloum levels
following low calcium mtake suggest terference with renal
secretion of calcium the mechanism of which 15 unknown

The pathogenests of the condition described n the authors
opmion 1s as follows excessive mtake of milh (contaimung
large amounts of calcium and phosphorus) and alkali kid
ney damage tendency to fixation m urinary calcum secre
tion hypercalcema tendency to supersaturation with calcum
phosphate and calcinosis

Simple Benzidine Test for Occult Blood 1 Feces Workers
using ordmary laboratory procedures encounter many factors
other than occult blood which produce positive reactions 1
stools of patients with suspected gastrointestinal bleeding
For more accurate results M B Levin and J ¥ C Watt!
(Baltumore) devised a technic which eliminates hnown false
positive reactions

MerHop—A small portion of feces 1s emulsified m distilled
water then passed through filter paper (Whatman no 5 or more
retentue paper) 1nto a clean test tube to obtamn a clear filtrate If
the filtrate 15 clouded due to a breach m the paper it 15 refiltered To
3 cc filtrate 8 drops of 50 per cent aqueous acetic acid or glacial
acetic acid 15 added To the resulting mixture 8 drops of hydrogen
peroude (CP 3 per cent) 1s added and shahen The final mxture

T3 R G toete 1 16650651 A g t 1949 —
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staned with blood pigments or altered blood The occurrence of such
stools usually implies that bleeding has 1ts source 1 the upper digestve
tract. Therefore one wonders if the term applies to bloody discharges
which have their ongin i lesions of the colon and rectosigmaid  with
rare exceptions 1 doubt 1t A slowly oozing lesion i the cecum plus
lowered bowel peristalsis may give rise to melena but distal to this the
stool usually 1s characterized as bloody or sangunous That next to peptic
ulcer bacillary dysentery was the most frequent cause of melena 1s an
mteresting observation ~-Ed ]

Insulin Test for Vagal Secion B N Brooke? (Umiv of
Birmingham) states that when an acid secretion 1s obtained
with an insulin test vagus nerve fibers are intact Before the
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test can be regarded as satisfactory blood sugar level must
be brought to 45 mg /100 ml or below
1f an acid response sumlar to that obtained before vagal
section oceurs during the early postoperative period a com
plete nerve trunk probably has been overlooked (Fig 96)
There are pattents however who show no Tesponse to an
adequate sumylus durmg the first month postoperatively but
secrete acid when tested six months later In this group the
acud response does not show the steep rise and high final level
characteristic of the preoperative pattern (Fig 97) To avod
unreliable results the tests should be done at least six months
after operation After a 12 hour fast the patient 1s grven 10
() Taoct2 11671120 D e 24 1949
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chinical sign 1s presented by Harold Lincola Thompson and
DeVere W McGuffin (Los Angeles) The sources of hemor
rhage mcluded all portions of the gastromntestinal tract except
the anus

There were 87 cases of peptic ulcer 296 per cent of the
entire series Hematemesis was present in 79 5 per cent Fiity
five per cent of cases occurred 1n the fourth through the smth
decade a factor of importance when correlated with mortal
ity Most patients were treated medically with a mortahty
of 249 per cent

There were 27 cases {9 per cent) m which esophageal
varices were complicated by melena The lughest death rate
mn the nonmalignant conditions—70 5 per cent—occurred
this group This fact mdicates the urgent nature of gastro
mtestmal bleeding from this source

There were 23 cases of carcinoma of the stomach The
mortality was 90 per cent i the 10 nonsurgically treated cases
33 per cent 1 3 1 which the lesion was resectable and 60 per
cent 1t 10 1n which 1t was nonresectable

Of the nuscellaneous sources of hemorrhage from the
stomach hiatus hernia heads the hist with five cases Exclu
sive of peptic ulcer there were only six cases of melena ans
ing from the small mtestine

Bacillary dysentery was the second most common cause
of melena i this series Also of conditions localized 1n the
large mtestme 1t comprised the largest number 63 Sigmifi
cantly 73 per cent of these cases occurred withmn the first
decade Mortality was low

There were 18 cases of carcinoma of the rectosigmaid
Mortality was 62 5 per cent in 8 cases in which surgical treat
ment was employed and 90 per cent in 10 treated nonsurg!
cally Other sources of bleeding from large intestine 1ncluded
1diopathic ulcerative colitis (16 cases) Medical treatment was
given 1n 14 with a mortality of 356 per cent Surgical treat
ment 1 two cases was successful There were 11 cases of d
verticulitis of the colon of which 63 6 per cent occurred 1n the
descending colon and s;igmord Most of the patients with di
vesticulitis were females Nonsurgical treatment was carned
out mn all without mortahty 1

[By melena 15 meant the passage of dark pitchy and grumous staols

T J A M A 1112081213 Dec. 24 1949
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of Postg Dumping Synd The
stomach functionin, as a reservorr normally evacuates a
mixed meal 1n three or four hours at a rate or 10 1> cc/mm
ute In patients deprived of a nornial gastric reservoir by gas
troenterostomy or subtotal gastric resection gested food
may enter the jejunum almost smmediately and give ise to
symptoms such as sweating tightness or pain mn the epigas
trium nausea weakness palpitation feeling of warmth ver
tigo and even collapse These symptoms the dumpmg syn
drome may occur after all meals or onfy after certun meals
and vary in severity Some patients find that aveidance of cer
tant foods or of hqid may prevent symptoms

Productson of symptoms has been ascribed to (1) hypo
glytena secondary to the hyperglycenna resulting from rapid
absorption of carbohydrate from the jejunum (2) the hyper
glycemta of the postprandial hypergly cenuc phase ot absorp
tion and (3) mechamical distention of the jejunum Both early
postprandial symptoms due to mechanical distention o1 the
Jejunum and late postprandial sy mptoms due to hypoglycemia
are saul to occur

To deternune the mechamsm of production ot symptoms
Thomas E Machella’ (Uniy of Pennsylvama) performed ex
periments on 1o patients mamfesting the dumping syndrome
and on control subjects with mtact stomachs Diet mncluded
normal mixed meals and test meals of cooked cerea) cream
mlk sugar toast butter and egg calculated to contain 75 Gm
carbohydrate 25 Cm protem and 38 Gm fat Tests were
made with hypertonic solutions of protemn hydrolysate and
dextri maltose ® with glucose or sucrose given orally and
mtravetiously and with sodsm sulfate mstilied 1n the jejunum
An air mflated balloon was used to distend the intestme 1n
sonte experiments Effectiveness of atropine and of flud and
sugar free meals 1 preventing symptoms was also studied

Symptoms occurred toward the end of or shortly after 1
mixed meal when hypertonic food passed mto the Jejunum
Although hy perglycemsa was assoctated with blood pressure
r1se and increased pulse rate during this period hyperglyce
mma did not cause the symptoms Hypogly cemia was not tound
m any patient during symptoms Dumping occurred after
Intrajejunal anstillation of glucose before hyperglycemna de

oy A

Mech

S g 130145159 A 194



670 DIGESTIVE SYSTEM

umts of insulm mtravenously With this dosage the blood
sugar Wil be depressed adequately mn 82 per cent of cases
Blood sugar levels are measured o0 and 40 mmutes after m
sulin mjection

For routine puiposes only a postoperative test 15 meces
saty Whesn the vag: are intact the qualty and quantity of
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acid response to hypoglycenua bear no more relation to the
ardinary acid level i the stomach than does the response to
lastamme Lack of acid secretion after vagotomy when the
blood sugar 1n reduced ta 45 mg or less does not make 1t cer
tamn that all nerve fibers have been cutl e
othier rec

e b Ly o il chimnase . whele of rge
part the discrepancics frequently now encountered —Ed 1



e

F
o TE

Fg
y o

F
JFE
Fg
yEt
«©

98 (top 1f)—P p t ¢ tm b bhowng f lyg dt dp

99 (tp ht) —S m tot k ft g my Nt mpl £

Wt m o dlte Ntk ow

100 ¢bttom 1 ) —~Sm pt t m dy Fityp t hou

01 pom B0—S Bt t m b ft gtmy Good
4f ¢ ot

$yoft F +1 Am TR tg 16366 5] y 1950



672 DIGESTIVE SYSTEM

veloped and during aral mgestion of glucose or sucrese but
did not accur when glucose was mjected mtravenously

The dumping syadrome was also reproduced i control
subjects by mtrajejunal mnsuilation of hypertonsc solutions of
glucose protew hydrolysate and sodmm sulfate and by dis
tention of the jejunum with an arr mfiated balloon To produce
Symptoms meals must possess mgredients of tugh osmotic
pressure usually sugars and sufficient fluid to dissolve them
and stiff yseld g by pertonse solutron Vomiting offered com
plete relief from symptoms by removing the cause of disten
tion When by perpenistalsis resulted 1n rapid stool evacuation
symptoms did not accur Omussion of flurds from meals and
admustration of atropme m physiologic doses before meals
prevented symptoms though the exact mechanism of preven
tne action of atropine is not clear Vagotomy does ot pre
vent symptoms

It 15 suggested that the early postprandial dumping syn
drome 1s due to distention of the Jepunum by outpouring of
flmd by the jejunat wall m an attempt to dilute the by pertome
food solution passed alang by the nonretentive stomach rather
than to mechanical distentson by mgested food bulh

{The gist of this amestgation was recorded i discussion of an
article by Schechter and Nechieles on the subgect {1949 Year Boon OF
MEnCine p 706) —Ed 3

Roentgen Studies of Upper Gastromtestinal Tract 1
Vagatomy were made 1 80 male and 3 female panents sged
2072 by Frank Isaac Richard L Ottoman and Joseph A
Wemberg* (Bumingham Veterans Admm Hosp Van Nuys
Cahf ) Postvagotomy check ups were posssble 11 75 at oae
week 72 at one month and 50 at six months

The most sttiking but the feast constant change was loss
of gastric tone with dlatation (Figs 98-101) Imtially w the
postvagatonmy pertod 57 4 per cent showed this change after
six months 1t was present m 334 per cent Delayed motthty
was present m 80 per cent m the early postoperatsie period  S1X
months later 41 per cent stslf had six hour retention The most
constant postvagotonly change was decreased persstaltic ac
non w hich was found m 87 per cent m the early postoperative
pertod and 10 48 per cent at six montlis After six months
more patients showed complete return to normal folfoning

W Am ] Roe lgenol 836675 J o ry 1550



STOMACH AND DUODENUM 675

siple Ly bined with gastro y than fol
lowing sumple vagotomy alone Whether the operation was
performed by the thoracic or abdominal route seemed of hit
tle smportance Most patients with a demonstrable ulcer crater
m the duodenal bulb preoperatively showed disappearance of
the mche after vagotomy

Definite alterations were noted in the pattern and motility
of the small intestine as a result of vagus section (Figs 102
105) The most sigmihcant pattern changes consisted of mod
erate dilatation of the second and sometimes the third portion
of the duodenum These changes tended to disappear after six
months Delayed motility in passage of barium meal was
noted consistently and showed hitle tendency toward improve
ment over six months Less constant small mtestine altera
tions mncluded pooling of the meal segmentation of opaque
ﬁ]le:l loops and flocculation of barmm

g Asthenta G logic Analogy to
Neurocirculatory Asthemsa Z Maratha® (Charles Univ
Prague) describes neurod asthensa as a d ot

poor health with gastroimtestinal symptoms and delicacy sen

TABLE 1—Symproms anp SioNs oF AutoNomic I AsiLiry
o

Weakness 8

Headache 75

weating 46

3{ ‘menorthea 32

ydiasis 50

Dermographism 25

Exophthalmus 4

Basal metabolic rate over + 207 .. 17

Abnormal veg tative reflexes 57

S Iar syndrome 91
Noml tt fix & — 'm

KXY 0% gt S a1 0 P G

p“mmsl yd m =pnonplpt § pu lrplat gara

sitiveness and lowered efhciency of the digestive tract but no
organic lesion It affects joung persons with predomunantly
asthenic body build symptoms and signs of autcnomac lahlity
and more or less distinct psychoneurosts

In 50 patients the most common complants were epigas
tric discomfort a sense of fulness after meals belching nau
sea indigestion after eating large meils irregular bowel

€60 G teet Jog 75228237 194950
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‘1 he patient ss most often an unmarried woman aged 18 25
who 1s emaciated and has a repugnance to food usually asso
crated with amenorrhea and constipation Examtnation reveals
severe cachexia dry hypertrichotic and occasionally scaling
skim and cold extremities Bradycardia hypothermia and
hypotenston are found Cheihitis glossitis gmgivitis and den
tal decay are common Laboratory studies are normal except
for low basal metabolic rates of — 20 40 per cent flat glucose
tolerance curves and abnormal electroencephalograms The
patient 15 mdefatigable and active out of proportion to her
malnutrition

Simmond s disease presenting a sumilar clinical picture
can be readily differentiated It occurs 1n middle aged women
and 1s precipitated by physical illness Weight loss 15 at first
mimmal later profound and dramatic There are premature
agmg wrinkled shin loss of pubic and axillary hair loss of
sextal desire and atrophy of sex organs lassitude and weak
ness low basal metabohc rate and a disturbed glucose toler
ance curve Amenorrhea 1 present 1 only one balf of the
cases

In psychologic development the child who later develops
anorexia nervosa 1s a good fanciful little girl with vivid
magination She 1s lonely and seclusive fits poorly mnto the
fanmly pattern and does not make friends easily She 1s usually
the product of unstable parents with a food fetish and eating
habits are under close observation She 1s chubby mntelligent
energetic and obedient in preadolescence With onset of the
menarche she becomes irritable and aloof and has conflicts
with her parents particularly the mother but remains depend
ent on the farmily When teased about her weight she responds
with severe dieting despite a healthy appetite Anorexsa
comes later She becomes busy ambitious extremely con
scentious and feels pushed to perfection in decorum and
scholarship She obviously feels msecure

Tense hyperactive alert and rigid she walks talks and
thinks rigidly She becomes a puntanical old mad intro
verted serious and obstinate beyond reason If married there
15 unsatisf y sexual ad wit! pug for
coitus She 1s moody and feels she 15 unwanted and 2 failure

The patient defends herself agaimnst the menace of society
and family by rejecting foad Persistent imperative  recur
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movements constipation diarrhea and other dyspeptic symp
toms Almost all patients had cardiovascular symptoms Signs
of autonomic 1mbalance (Table 1) were frequent
The first mamfestations of this condition may be traced
to childhood Puberty 15 critical for the onset of overt symp
toms After 40 the symptoms tend to decrease or disappear
One of the mamn characteristics 1s the vartability of symptoms
over the years
Differential diagnosts should include organic diseases of
mdividual digestive organs and psychoneurosis with gastro
TABLE 2—Dara 1v DirrrrEntIAL Dracnosis oF NEURODIGESTIVE
ASTHENIA AND Psycroneuvrosts
N2y opiczs vz
HEN|

173 Psycuoxsurosis
Constitution _. .. Astheme Variable
Onset Near puberty  Any time
Symptomatology .. Less variable  More variable
Duration of symptoms Chronic Intermittent or chronic
Dependability on diet Important Mot important
Digestion previously dor Goox
Cardiovascular symptoms Almost always  Often
Emotional mfluerice ~~ Considerable  Defimte
Effect of psychotherap; T S cure

intestinal symptoms Table 2 presents data which may aid 1n
differentration of the latter from neurodigestive asthenia

Etiologic factors important 1n genesis of neurodigestive
asthenta are heredity and psychogenesis Prognosis for life
1s good but prognosis for cure 15 poor Therapeutic measures
mclude a hygienic way of hving and reassurance

[Various writers have called attention to this group of patients al
though they did not make the clearcut distinctions betwaen them and the
neuro  with digestive disturb ko may be fat lean or
hyperstheme Most authorities wall agree that the author s conception 15
2 distinction with a difference —Ed.]

Compulsion Neurosis with Cachexia (Anorexia Nervosa)
This peculiar form of disease fully described 1n the last cen
tury as anoreaia nervosa  vividly illustrates the interrela
tronship between emotions and body functions 1t 1s believed
to be primartly a psychologic and darily a phy Jid
disturbance Franklin S DuBois? (New Canaan Conn ) de
scribes the nature of the personality or psychologic disorder
and the psychiatric category mn which this disease 1s placed as
fund iy a 1 with the major symptom

P

cachexia
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Uittle known Chinical phenomena of the disorder are sunilar
to those of ulcer Roentgen exammation 1s decisive i diag
nosis since 1t demonstrates the typical forms of the prolapse
which can be classified into three groups

In group 1 a small mucosal fold has prolapsed into the
pyloric canal This form 1s relatively frequent On roentgen
examination the outgoing persstaltic wave makes this fold
apparently disappear In group 2 the longitudmally placed
mucosal fold 1n the pyloric canal extends its iree end mto
the duodenal bulb m the form of a mushroom like fillmg de
fect when slight compression 1s exerted on the bulb filled with
contrast substance This 1s a umlateral partial prolapse the
frontal view of which 1s the picture just described while the
profile view shows a umlateral dent 1 base of the bulb so
that the length of the pyloric ring on this side seems to have
increased Group 3 includes total or circular prolapse in which
the parapyloric impression of the base of the bulb 1s strongly
accentuated so that the pyloric canal appears lengthened and
a thickening of the pyloric muscle ring 15 sunulated as
pyloric hypertrophy The distance between the gastric outlet
and the base of the bulb 1s considerable

When the clintcal es are shght may
first be conservative (diet bed rest drugs) Indications for

are p d bleeding d p of

stenosis and attacks of pan which resist treatment Mucosal
prolapse should be accepted on the strength of positive clint
cal and roentgen signs even in cases m which palpation and
mspection of the specimen dunng and after operation do not
reveal any gross changes and 1n which macroscopically there
1s only gastritis Absence of gross anatomic changes raises
the suspicion of prolapse and many negative operative results
with positive gen findings rep d mu
cosal prolapses Verification of atypical mobibity of the mu
cosa on the musculans should never be overlooked

Profapse of Gastric Mucosa and Its Possible Relationship
with Peptic Ulcer and Upper Gastromntestinal Hemorrhage
5 P Bralow G H Becker S Scheinberg and H Necheles®
(Michael Reese Hosp ) report three cases in which prolapse
of gastric mucosa was associated with duodenal ulcer and two
m which severe upper gastromntestinal hemorrhage was asso

®) AmJ Dg tDs 176569 M b 1950
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rent thoughts of food fit the pattern of obsession just as re
peated unreasonable imperative rejection of food conforms
to the pattern of compulsive action These components com
bined with obvious tenston formulate the obsessive compul
sive ruminative tension state ending m cachexia

Constitutional predisposttion 15 only one factor mn this dis
order Inanition prevents maturation and the assumption of
adult responsibihitses and causes suppression and rejectton of
sexuil desire and menses It 1s also suggested that rejection
of food 1s a device to atone for guilt of ambiyalent reactions
to parents Food rejection and 1namition are rewarded by so
heitude and indulgence enabling the patient to regress to n
fantile reactions Some behavior changes including devations
n thought result from 1l nourished organs

Many nuld cases probably recover spontaneously as thme
brings maturnity and the severance of parental ties When the
disorder 1s fully developed the possibility of satisfactory
treatment is remote and permanent recovery 15 improbable.
Although > of 10 patients treated by DuBois made limited ad
Justments all remamed ntrospective and stubborn and 4 con
tinued to have difficulty i relations with the opposite sex

Recommended treatment consists of psycho and somato
therapy Hospital or samatorium care 1s essential with bed
rest and semiambulation prescribed mitially Six modest feed
mngs totaling 1500 calories/day are supplemented with svita
mmns tramuscular mjections of liver extract and lgh fmd
mtake Mild cathartics are given Repeated reassurance 1s nec
essary to explamn the mtial uncomfortable symptoms such
as gastrc distention and cramps In two or three weeks food
ntahe 15 increased to 3000 3 500 calories/day Insultn m tomic
doses of 525 umts before meals enhances ability to accept
the added food Exercise and occupational therapy are intro
duced Little reference 1s made to food and diet reassurance
and explanations are stressed and mental hygrene re educa
tion attempted Active therapy lasts three months with 2 fol
tow up of three years desirable

Clinical and Roentgen Study of Prolapse of Gastric Mu-
cosa mnto Pylorus and Duodenal Bulb Accordingto E A Zim
mer® (Fribourg) the fact that thus type of prolapse 1s rela
tively common and hence of practical sigmficance 1s still too

@) Schwe med Weh s br B0 351358 Ape 8 1950
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aated with x ray evidence of prolapsed gastric mucosa Case 1
1s grven here

Man 39 had a typical hustory of ulcer dating back 12 years For
six months before admission the gnawing burmng pam experienced
by the patient was almost constant and was mtractable to ngid med
cation An x ray revealed a moderate degree ot prolapse of the
gastric mucosa with spasm of the second portion of the ducdenum
(Fig 106) Operation disclosed prolapse of the prepylonc mucosa
and a posterior penetrating uleer 1n the second portion of the duo
denum yolving the head of the pancreas Figure 107 reveals the
relation of ulcer to prolapse

On the basis of these and other cases the authors propose
the followmng etiologic sequence of events leading to prolapse
of gastric mucosa nto the duodenum peptic ulcer gastritts
hypertrophied rugal folds and eventual prolapse The original
ulcer may heal but once prolapse has occurred 1t may recur
The most frequent symptoms are vague epigastric distress
with intermittent cramping bloating and a sense of fulness
after meals Nausea and vomiting occasionally occur These
mamfestations are compatible with a varable degree of py
loric obstruction In many cases prolapse will respond to con
servatne and op 15 wd; d only m
cases of severe intractable pam persistent pyloric obstruc
tion or repeated massive hemorrhage

[Although some roentgenolog sts are doubt g Thom ses coucern ng
this conditon the numerous current contributions on the ubject at home
nd ubroad are reminders of the old saw where there ts smoke there 1s
fire —Fd.]

Chromc Gastnitis T hn'W Findley Jr Joseph B Ktrsner
Walter Lincoln Palmer and Theodore N Pullmant (Univ of
Chicago) made a comparative analyss to determine the symp
tomatology and the yastric secretory response to histamuine 1n
chromie gastritis Three groups of patients 50 of whom
showed atrophy of the gastric mucosa 50 superficial gastritts
and 50 hypertrophic gastritis and a control group of 100 per
sous with apparently normal gastric mucosa were studied So
far as possible other organic dssease was ruled out

The predominant complant of the patients abdomunal
pam was located most often 1n the epigastrium and showed
little varsation 1n meidence or time of occurrence Other symp
toms likewise did not differ significantly among the groups

) Am J M 7198 06 A gue 1949
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aad (histanupe) 15 Jowest in patients with mucosal atrophy
(3) Some individuals with superficial gastritis are capable of
producing large amounts of acid but the mean histamme se
cretron 1s less than it 15 m persons with bypertrophic gastritts
or m controls The mcidence of anaaidity 1n superficial gas
tritis 15 second only to that 1n atrophy (4) The incidence of
histamine anacidity seems greater 1 patients with hyper
trophic gastritts than m persons with mormal mucosa but

ém
Z SUPERFICIAL GASTRITIS
530 26PATENTS
& HYPERTROFHIC
Y20 GASTRITIS
£ 29 RTIRNTS
10 > 1 CONTROLS,
77 PATIENTS

Fg 1091 d ce fhtme cdey (Courtesy of F dl w
eol Am ] Md 7198206 A g 1.1949)” = v ’

the mean acid secretion 15 approximately the same This may
be due to the fact that a certamn proportion of mdividuals
with hypertrophic gastritis secrete excessive amounts of acid

New Diagnostic Craterson for Gastric Syphilis 1s presented
by Herbert Berger? (Staten Island N Y ) who reports two
illustrative cases Gastric syphilis can be diagnosed only when
the pattent has untreated tertrary syphilis demonstrable x ray
defect and gastric symptoms The symptoms and x ray ap
pearance must not improve under conventional therapy but
should tespond strshingly to specific antisyphiliic therapy
In the past antisyphilitic therapy has been carried out with
arsenicals and bismuth but in the cases reported response oc
curred after treatment by the rapid method with pemscillin
The advantage of the rapid method 1s that resuits of treat
ment are obtainable within one or two weehs Since this 1
terval s not greater than that usually requtred for preparation

2) Gastoet lgr 14147151 § oy 1950
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Distress when present and distinct from pan showed no
charactenistic pattern

The gastric secretory response to histamme was deter
mined quantitatively 1n 165 patients by measuring total millt
grams of free HCl total volume and the average umts of free
acid secreted during the hour following subcutaneous mjec

ATROPHY
33 PATIENTS

MEAN 122
STANDARD ERROR 332

40

[
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£ STANDARD FRROR
0 )
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G o[ GASTRITIS 29 parehTs
= B STANDARD
M oy ERROR 500
CONTROLS
2
0
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© ‘o "o e ‘o o
200 400 400 00 1000 1200 1400
Fg 108—D t bt aof total mllgam § HCl ecreted dun g on & f

fe metonof b tm ¢ (Co teyof Fudley J W Jr sof Am J Med

7 158206 August 1949)

tion of histamine Patients with mucosal atrophy secreted the
smallest amounts of acid and those with supetfictal gastritis
the next smallest although two of the latter group secreted
Jarge amounts of acid The distribution 13 given i Figure 1
The incidence of histamine anacidity 15 presented in Figure
109 Sigmficant statistical differences were found between the
atrophy and conltrol groups and between the superficial gas
control groups
“K‘:;:‘e”iconclusmis drawn from the study were (1) The
common types of chronic gastnitis apparently produce 1110
symptoms (2) Histamine anacidity occurs most frequm‘);
with atrophy of the gastric mucosa The mean secretion o
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and 23 vagotomy patients 7 days to 45 months after operation
Chloride minute output was for normal persons 024 m
Eq/minute for ulcer patients 041 m Eq/minute and for
vagotormized patients 018 m Eq /mmute The chloride min
tte output 1llustrates wide fluctuations m gastric secretory ac
tnaty Secretion 1s lost through the pylorus at the rate of 60

EN
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e /mmute 11 normal persons and ulcer patients but follow
ing vagotomy the rate drops to 35 cc/mmute Regurgitation
of duodenal contents mto the stomach 15 more common m
vagotomized ulcer patients than 1n normal persons or ulcer
patients There was no change m the reduction of chlonde
minute output followng vagotomy when tests were conducted
over an extended period

Introduction of 100 cc perfusate contamming ether 200 or
750 mg acetylcholme mto the stomach produced a consistent
statistically sigmificant secretory rate 1 normal persons ulcer
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of pattents with gastnic conditions for operation, no tiwae
wasted if the gastric lesion 15 not dug to syphalis

{ lly there may be during or fol
lowsng antisyphufttse treatment of pabents with nonsyplihitie gastroduo
denal lesiane but objective (anatomic) changes are sl Pemedbn therapy
represents a distinef advance In my experience fewer patints are now
seen harboring late specific abdonunal visceral lesions The same appears
true aof cardiovascular lesions  Clawson (Mmnesota Med 33 437 440
May 3950) called attentinn to this dechne In the five years 191418 the
merdence of death due to syphilitic heart disease was 17471 000 autopsies
1t was 23/1 000 durng the four years 1944 &7 One can onfy speculate
as to the cause of this great decline but it is reasonable to presume that
amprov ed medical education earher diagnosss and 1mproved methods of
treatwment play 2 considerable sole—FEd ]

Chlonde Output Rate of Human Stomach w Healthy Sub
jects and Ulcer Patwents, Effects of Vagotomy and Acetyl
chobme Studies by Dye Dilution Techmic are reported by
John R Brooks John M Ershme Thomas Gephart QOhva
Swam and Francs D Moore? (Harvard Unav 3 Most stud
15 of gastric secretion have been confined to ttration of free
and total actdity neglecting the pepsn mucin tofal base and
potasstum content Stnce the acd mn gastric secretion s parthy
reutralized by base secreted 1n the anttum or by reflux of
the allaline duodenal fluid titratable acidsty 15 but a secondary
reflectson of total acid secretson These errors are compounded
when titratable acidity 15 multipled by volume ussts to yield
mutbequivalents of hydrochloric acd

Gastric secretion was mvestigated by the dye difunon
method which depends onr the it of @ d
quantity of dye wto the stomach and ts asprration 10 min
ates ister with the pastric juce accumulated dunng that
period From the difution and total quantity of dye recovered
total secretion of the stomach may be calculated a5 well a5
that portion of the gastne Juice lost through the pylorus
(Fig 110) Analysss of aspirated gastric juice for total chio
fide content permits expression of gastric secretory vale pre
Jdosmnantly traceable to paretal cell actrvity Results are i
terms of fotal chloride secretion of the whole glandular cell
mass/umnt of time the chloride minute output  Data o8 total
gastne secretory activity i the human patient W luch are
otherwise not 2% wulgble can be obtmwed m v few hours
Studses were made on 37 nornial adults 29 pateents with duo
denal ulcer 20 of whom were intractable 10 medical therapy
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The evidence suggests that gastric and duodenal ulcers are
diseases of different pathogenesis The concept that duodenal
ulcer 15 caused by the action of abnormal degrees of acidity
over abnormally long periods 1 supported by the evidence
Observations mndicate however that gastric ulcers are not
attributable to this cause

[These difference 1n the gastric secretory milieu of patients with duo-
denal ulcer and gastric ulcer largely confrm_findings of previous iaves
tigators For example Dragstedt Camp and Fritz (Ann Surg 130.843
856 October 1949) pointed out that 1n pattents with gastric ulcer acid
secretion 1s the same or less than m snormal people. The increased noc
turnal secretion 1n patients with duodenal ulcer which may be three to
fous times the amount 1n normal persons 15 attributed to the neurogenic
factor hence the significance of excess acid pepsiz m pathogenesis W ih
respect to etiology th y believe that gastric ulcer i1s due to a decrease in
resistance on the part of the gastric wall and not to any corrosive prop
crtes of the gastric content —Ed.]

Nocturnal Gastric Secretion 1n Patients with Benign Gas
tric Ulcer Erwin Levin Joseph B hursner and Walter Lin
coltt Palmer~ (Untv of Chicago) compare the periedicity and
variability of nocturnal gastric secretion m patients with be
nign gastric ulcer normal subjects and patients with duodenal

ulcer There appeared to be no fi m total
volume 1n patients with gastric ulcer and normal mdividuals
but that m patrents with d ulcer was 1}

greater than in gastric ulcer patients In all three groups mght
secretion of gastric juice was contmuous with a tendency for
the average hourly volume to decrease gradually durnng the
might Although sndividual variations existed m all groups
the secretory rate remained at a consistently ugher level m
the duodenal ulcer patient
The total amount of acid and concentration of free hydro

chloric acid secreted during the might was lowest in gastnc
ulcer patients Secretion of hydrochloric acid was contmuous
only m duodenal ulcer patients Although there were individ

ual fluctuations m amount and concentration of free acid
usually there was a constancy on successive mghts in the same
mdividual Average hourly concentration was highest 1 pa

tients with duodenal ulcers and lowest 1 gastric ulcer pa

trents and both groups showed a gradual decrease durmg the
night There appeared to be no correlation between the de

gree of gastritis_determined gastroscopically and the amount
of acid produced

450 A Tt MJ 3010201052 My 1549
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and vagotomzed patents Although the secretory rate m
creased 1 response ta the drug degree of response amony the
three groups was not sigmificantly dafferent Only normal pa
tients showed a signtficant tncrease mn chlonde concentration
due to acetylcholine despste the change s rate of chlonde
munute autput m all No group revealed a sigruficant change
in pH Sumilar secretory responses were produced by lusta
mme and msulin hypoglycemia Local apphcation of acety!
cholime reduced the evacuatson rate 11 all groups and increased
the q of duodenal refrur m vag d pa
tients The local effect of acetylcholine 1s due to ats particular
organic configuration and s not a nonspecific effect of s
chemscal constituents

Role of Gastric Aadity 1a Pathogenesis of Peptic Ulcer
A H James and G W Pickening* (St Marys Hosp Lon
don) mamtamed continuous aspratson of gastric contents
for 24 hours in 20 patients with duodenal nlcer 23 with gas
tric uicer and 20 controls Acd content of the aspirate was
determined at frequent mtervals Although the mean value for
maximal actdity n duodenal ulcer patients was 831 m Lq/L
and was greater than for the normal subject the difference
was not statstically sigmfi The mesn 1 acudity
duning aspiration was more than normat and duration of aad
tties greater than pH 2 was increased These mcreases were
statistically sigmficant Acidity rarely fell below pH §5 =
esther controls or those with duodenal ulcer Curves of mtra
gastnic acidity showed that n pattents with duodenal ulcer
as contrasted with controls there was a higher level of acd
ity and less conspicuous neutrahization after eating and that
higher agsdities were mamtamed at mght after food had dis
appeared from the stomach

In patients with gastric uleer the mean value for maximal
apdty (535 mEq /L) was less than normal but the differ
ence was not statistically sigmficant Duration of acdibes
greater than pH 2 was normal and of acidities less thaa 55
was icreased significantly In about two thirds of those with
gastrze ulcer miragastric acdity curves fell almost {o meu
trality durmg that part of the night when the stomach was
empty This gastric neatralization 1s spparently due to cessa
ton of acd secretion
i Clin. St 5361210 S pt mber 1349
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medical lustories were obtamned on 85 of the ongmal group
Follow up questionnaires showed no history of dyspepsia m
45 history of mmor dyspepsta n 21 history of dyspepsia not
suggestive of ulcer n 9 and history of dyspepsia suggestive
of ulcer 1 10

Results of the origmal test meal showed that the highest
free acidity obtamed was practically the same m ail groups
The average volume of juice
secreted by those m whom
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subsequently developed was
sigmhcantly greater than that
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secreted by the others All VOL OF SECRETION (ml pertr)
dyspepsia suggestive of uleer
oceurred 1n those who had secreted more than 100 ml gastric
juice an hour (Fig 111)

Results mdicate that hy persecretion 1s a cause rather than
an effect of peptic ulcer

Nitrogen Balance Studtes m Chromec Peptic Ulcer Disease
To determmne the value of tugh protem feedmgs or hyper
ahmentation regumens in peptic ulcer Thomas S Sappington
and Henry L. Bochus® (Univ of Pennsylvania) studied pro
tem requirements of five patients with chromc uncomplicated
dleer Utiizing an hourly milk feeding program they con
ducted nitrogen balance studies and routine biood studies All
were on suboptimal protein diets before hospitalization and
one had low serum protemns Anemia was not found m any

One patient demonstrated a consistently positive mirogen
balance and was considered to have had a previous mitrogen
deficiency therefore an mcreased protein requirement was m
dicated Another patient gave evidence of previous mitrogen
deficit and hence sncreased protein requirement despite mncon
clusive mtrogen balance data A thurd patient probably had

® A TeMd 31271 81 Ague, 1949
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Hydrochioric Acid Test wm Dragnosis of Ulcer Georg
Gottsegen and Bela Hermann® (Budapest) studted the effect
of hydrochloric acid aud compared the reactions of normal
patients and those with ulcers by the followsng procedure

METiI0b —Sixty nunutes after a test breakfast the stomach was
emptsed completely and sodinn bicarbonate given through the tube
Gastrie cantents were agam removed after 20 munutes and hydre
chloric actd was puven Reactions were cisely observed and to pre
vent habitual reactions the drugs were somehmes given m reverse
order If pamn was caused by the aud the reaction was considered
positive

Four hundred patients with normal gastrowmtestinal tracts
were tested first only four of them reacted posively and
these exceptions were found to have wlcer craters by x ray
In gastric cancer four of sm tests gave negative results
the two positive cases there may have been superficial ulcera
tion of the neoplasm af the fime but tins could not be deter
nned When the test was given to peptic ulcer patients re
actions were posstive 1 one half of the patients with gastne
one third with duodenal 1nd all with jejunal ulcers

Subjectsve objective clinteal and roentgenclogic findmgs
were studied m an effort to find why there was such a diver
gence 11 ulcer beanng patients \ ray findings gastnc secre
ton length of disease sevesty of pam and presence of occult
bleedany fumiled to explam the difference n reaction to hydro
chloric acd

It seemed sigmicant that when a renussion 19 Symptoms
occursed the reaction changed from posiive to negative
suggesung that 1t was the aeute ulcer which reacted with pam
In the development of ulcer there s probably a persod when
there 15 a tendency to healng and reparative processes ocur
At such times the base of the ulcer 1s pratected by granuls
tions and the acid does not produce pam thougl the anatomc
changes persist

1t ss believed that the hydrochloric test way be an aid 0
evaluaung progress of therapy m peptic ulcers

Gastie Secretion and Subsequent Dyspepsia  Follow up
Study on 100 normal medrcal stud: b } to K
test meals 15 years ago was attempted by Richard Doll ¥
Avery Jones and N I Maclagan® {London) Subsequent
—le
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symptomatology and difficulty m localizing the lesson How
ever Smedal states that accurate anatomic diagnosts 1s pos
sible with the roentgenographic triad which usually mdicates
ulcer 1n the sphincter or on its duodenal slope deformuty of
the base of the cap a poorly differentiated sphuincter and an
tral spasm Figure 112 shows the location of ulcer m the py
loric ring

George A Boylston! (Univ of Oregon) analyzed 20 such
cases with adequate follow up In 15 ulcer of the ring was

duodenal slope

6 STV g oF BBl ol Ty IR

demonstrated at operation 1 5 by a ray alone Prolonged
follow up and/or biopsy of each lesion revealed only one
malignant ulcer The symptoms averaging 614 years m dura
tion were typical of peptic ulcer 1 11 pattents Complamts
ncluded gaseous distress after eatng m 7 nausea w 10 mter

nuttent obstructive symptoms in 4 and crisis like pamn and
vomiting n 1 There was no cicatricral pyloric stricture X ray
study localized the ulcer n the rning 1n 12 cases 1n 5 others
craters localized close to but not n the ring on x ray proved
at operation to be mn the ring Fluoroscopic examination
showed antral spasm 1 eight cases spasm of the bulb m
seven and four hour retention of barum m two Of 15 pa

€ A 1 Md 84532539 Otbe 1949
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protemn deficiency demonstrating low urmary nitrogen values
Others had no protein deficiency as shown by normal nitro
gen balance

These results suggest that a daily mimmal mtake of 15
Gm mitrogen be used for uncomplicated peptic ulcer This 1s
approxmmately equivalent to 95 Gm protemn An hourly 4 oz
milk diet 15 madequate to meet this protemn requirement
therefore extra whole protem should be added when the diet
is restricted to muilk This supplement 15 easily avatlable 1 the
form of slum mulk powder or calcrum casemate

Gastroscoptc Appearance of Gastric Mucosa m Peptic
Ulcer Recent studies have demonstrated significant differ
ences in the maximal free acidity of gastric secretion between
pattents with gastric and with duodenal ulcer Maximal free
acdity after admimstration of histamme was low m 21 per
cent of the gastric ulcer group it always enceeded 50 clncal
units 1 the duodenal ulcer group Willlam E Richetts Joseph
B Kirsner and Walter L Palmer® (Umv of Chicago) stud
1ed two consecutive sertes of patients with duodenal and gas
tric ulcer respectively to compare the gastric acidity and
gastroscopic findings and to seek a possible explanation for
the pronounced differences n gastric secretion between the
two groups Gastric acidity was measured by the histamine
test (01 mg /10 kg body weight) Gastroscopic findings were
classified as (1) normail (2) atrophy (atropluc gastritis)
(3) an irregular cobblestone like mucosa (hypertrophic gas
tritis) and (4) edema hyperemia and adherent exudate
(superficial gastritis)

Analysis demonstrated that peptic ulcer may occur with
any type of gastric mucosa the only essential 15 presence of
free hydrochloric acad However there 1s considerable differ
ence m the appearance of gastric mucosa 1n gastric and i duo
denal ulcer Incidence of atrophy of gastric mucosa 1s ligher
1 gastric (26 per cent) than mn duodenal ulcer (5 per cent)
Incidence of hyperplastic mucosa 15 higher 1n duodenal (41
per cent) than n gastric ulcer (19 per cent) The frequency of
atrophic and inflammatory changes of gastric mucosa 1 gas
tric ulcer accounts in most cases for the low output of acid

TUlcer of Pyloric Ring  Report of 20 Cases This condition
presents a diagnostic problem largely because of a variable

T Am ] M S 217 542544 My 149



STOMACH AND DUODENUM 693

tients Reasons suggested for the increase mcluded greater
use of x rays and an increased tendency to hospitalize ulcer
pattents particularly as the food situation grew worse In
creasing psychic stress inadequate nutrition and growing
consumption of tobacco were probably more active as con
tributory causes of ulcer 1n men than n women

Duning 1912 28 a period previously reviewed by Semb
the ratio of perforations in men to those in women was 4 1
From 1929 to 1945 1t was 11 1 Durmng these same periods
however there was little change 1 the influence of ulcer lo
cation on the tendency to perforation Average age of pa
tients with perforations gradually mcreased with women
showing the greater mcrease This as well as the mcrease m
age of patients without perforation paralleled the ncreasing
age of the general population of Oslo except that the aver
age for women with perforations was higher than that of the
general population Bjgrn Hansen states however that m
creased ulcer mcidence m older age groups 1s real 1t 15 not
due to chrome or protracted ulcers and readmissions The
decrease n younger age groups may result from improved
living standards for domestic workers higher wages shorter
worhing hours regular meals and improved oral hygiene

Locahzed Sealed off Perforation m Recurrent Duodenal
Ulcer Maurice Feldman® (Univ of Maryland) discusses a
medical type of sealed off spontaneous pinpomnt perforation
generally associated with a recurrent active duodenal ulcer
with a demonstrable niche defect Sewvere symptoms and shoch
are absent Patients are usually ambulatory aund there 1s no
free air in the peritoneal cavity Chinical hustory s character
1zed by nuld and transient attacks not relieved by ordmnary
treatment methods The patient often complains of perststent
pamn m the epigastrium somewhat to the right of the midline
It Iasts longer than usual and tends to become milder and
intermittent Later there are persistent soreness and discom
fort m the epigastrium sometimes increased by food Vot
g often occurs during the episode \ ray exammnation re
veals a small gas bubble in the subhepatic area above and
outside of the duodenal contour Occasionally a small amount
of flud capped with air 1s seen in the base of the pocket In
Feldman s sertes of five cases no barum entered the pocket
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tients treated surgically only five reported dyspepsia post
operatively On medical management three patients had good
results and two had recurrence of symptoms on mterrupting
therapy

Review of this series and reported cases shows that mahg
nant ulcer within the pyloric ring 1s rare However, since 1o
sigmificant symptom complex chatacterizes these lestons x ray
and fluoroscopic tions are diagnostically important

Investigations of Alterations in Ulcer Chentele m Oslo
Municipal Hospital, Ullevaal, over Period 1916-45 Haakon
Bjgrn Hansen? analyzed all cases of peptic ulcer on the medi
cal service of this hospatal from 1916 to 1941 and with Carl
Semb surveyed all cases of perforated peptic ulcer Particu
lar attention was paid to the years 1916-25 1935 36 and 1940
41 Average age ratio of men to women was 38 35 years i
1016 25 and 40 47 1n 1935 36 and i 1940-41 In men hemor
rhage decreased from 74 per cent (75 per cent m women) 1
1925 26 of which 60 per cent was gross to 35 per cent (39
per cent 1 women) 1 1935 36 and 1940-41 of which prac
tically all was gross There was an mcrease m the sncidence of
melena over that of hematemests comeident with a change m
ulcer location from the body of the stomach toward the
pylorus and duodenum Average age at the first hemorrhage
mncreased from 38 to 42 years for men and from 35 to 50 for
women In both men and women symptoms tended to be of
longer duration on both first and readnusstons dunng 1935
36 and 1940-41 than during 1916-25

During 1916-2> a ray studtes were made of only 40 per
cent of the patients usually at the end of treatment owing to
the frequent presence of hemorrhage X rays showed the
ratio of duodenal to gastric ulcer sn men to be 1 1 and m
women 1 17 In later years x rays were made before adnus
sion on practically all patients Thus this ratio for men and
women changed to 5 1and 1 11n193536and 13 1and 117
m 194041 The number of men with uleer and the per cent
of total adnussions mcreased greatly the latter from 31 per
cent 10 1915 16 to 108 per cent 1 1940-41 The increase for
women was from 3 per cent to 43 per cent over the same
period Thereafter an abrupt dechine occurred because lumited
hospital facilities pernutted acceptance
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gestion was obtamed In 64 per cent this conformed to a typ:
ca ulcer pattern and m 68 per cent symptoms had perststed
longer than one year Onset of perforation seemed unre
lated to eating habits drinking or smoking or to a particu
far phase of digestion The moment of perforation was not
carrefated with posttion of the patient straming or physical
activities The number of perforations occurring n autumn
months was considerably lower than in any other season
Though there was no sigmificant daily varation in cidence
perforation was nearfy twice as common i the afternoon and
evenung as wn the morming During the three days before per
foration 28 per cent of the patients had no gastric symptoms
37 per cent complamed of intermittent abdominal pamn 22
per cent of constant pain and I3 per cent had vague com
plants such as nausea heartburn and a sense of fulness A
physicran would 1 most cases have been unable to anhcipate
the approaching disaster smce no specific pattern of symp-
toms seemed to lead to perforation

In men perforation of duodenal ulcer was four times as
common as perforation of gasttc ulcer In women perforation
of gastric ulcer occurred twice as often as perforation af
duodenal ulcer

[This 15 an b to our dge of the most
lethat complication of ulcer Of interest 1s the absence of those factors

regarded as trve of as well a5 1ts unpre

dictabil ty —Ed.)

Gastric Perforation Chimicopathologic Study John G
Shellito and Andrew B Ruvers® (Mayo Climc) studied 19>
cases of gastric perforation 101 due to benign and 94 to
malignant lesions to discover differences which would facil
tate a preoperative diagnosis The average age of patients i
both groups was 527 years the ratio of males to females was
68 11n cases of perforated bemgn ulcers and 39 1 1 mahg
nant perforations Free acute perforations occurred m only
43 per cent of malignant lesions and 1n 59 per cent of bemgn
the greatest number 1n this series were walled off and well
localized by natural peritoneal barriers

A typical ulcer history was obtamed 1 61 4 per cent of
patients with perforated benign lesions but 1n ouly 286 per
cent with malignant perforations An atypical but suggestive
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Because of the mmimal amount of asr which escapes from the
pmmpoint perforation the subhepatic gas bubble 1s best demon
strated by the spot film compression technte with the patient
m an erect posttion (Figs 113 and 114) This small amount
of air and sometimes flmd usually disappears within a few
weeks of treatment

This form of walled off perforation probably occurs more
often than has been suspected It should be looked for wm all

es o show
aboedodnm (r

Fig 113 (left) —F Im made n ¢
& mak diy d form d dued al bulb gearb
rows) Ntefitte edbae far pocket due to mall mo otof £ d
Fg 114 ( ght) —Same cas  FIm mad 1 rec mbent pro ¢ po ton wtbout
p s 0 Nog pocketcnbedem tatd
(Courtesy of Feldman M. Am. J M S 218 378 383 October 1949)

tpost nowith pot film ¢ mp
with | bble
m

ambulatory pattents with recurrent duodenal ulcer who pre
sent symptoms which are more severe than those usually
experienced

Factors Associated with Perforation i Peptic Ulcer have
been studied by Christopher Strang and I O B Spencer?
(Newcastle upon Tyne) Of the 189 patients with perforated
pephic ulcer reviewed all but 12 were men giving a much
greater male to female ratio than is generally true for peptic
ulcer Perforation 1s rare under age 20 but has a fairly even
distribution 1 other decades Jobs entaihing a moderate
amount of responsibility were held by 185 per cent of the
ulcer patients whereas only 5 per cent of the hospital popula
tion heid employment with a similar amount of responstbility

In 91 per cent of the patients a history of previous nds
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1 the ndividual patient pathologic examnation of the lesion
15 the only certamn procedure

[The profession 1s wndebted to the late Andrew B Ruvers fur hus sev

eral mnvestigations with respect to paws and 1ts characteristics i primary

and recurrent ulcer The of 1ts foca
tion the radiation character probable nerve pathways and differential
features of visceral and somatic elements are problems which he help
so much to clanfy His description of the symptom complex of duodenal
ulcer perforating imnto the pancreas 1s a classic (1948 Year Book oF Gev
£RAL MEDICINE, p 665) —.

Management of Patients with Bleeding from Upper Gas
tromtestinal Tract with Buffer and Thrombu Solution Byrne
M Daly Charles G Johnston and Grover C Penberthy®
(Wayne Umiv ) developed the buffer and thrombin method
durmg study of 100 consecutive cases and report the pracedure
found most effective

MerrOD —A Levin tube fassed through the nose wto the stom
ach 1s washed out with butfer or saline sclution and 50 cc of M/7
phosphate buffer then niroduced into the stomach and left five
munutes An additional 50 ¢e pho phate buffer 15 ntroduced and
with 1t 10 600 umits of topical thrombin The tube 15 clamped 50 nun
utes duning which blood studres are made and 1f blood loss appears
serious a transfusion 15 given After 30 muinutes the clamp 15 re
moved from the tube and slow gentle suction 1s applied by mean of
a pump with a valve mechamism that permits low uction not to ex
ceed 1 ft water The matenial removed 15 observed through a glass
connector If bleeding has stopped the material usually s finely
granular and hight colared if bleeding contmces fresh blood stauned
material can be seen 1 the tube If there i1s no bleeding 50 cc buf
fer solution 1s introduced every half hour allowed to remain a half
hour and then asprated The buffer may be given by slow drip This
process 15 carried on for several days If bleediig continue  the
process 1s repeated If the bleeding appears uncontrolled by throm
bin admuustration other measures mu t be resorted to The phos
phate buffer 15 made by mimng 204 Gm disodium phosphate m
1L water with 195 Gm dihydragen potassium phosphate n 100 co
water pH1s76

Bleeding 1n 87 patients was controlled by use of thrombin
buffer alone In eight others the hemorrhage was controlled
but recurred 1n three 1t could agam be controlled but for
five operation seemed the safer procedure In four patients
bleeding recurred after having been controlled with throm
bin and further treatment was meffectine One other patient
died of masstve hemorrhage 1n which bleeding was at no
time controlled

Though the thrombin and buffer method 15 useful 11 con
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story was given by 23 8 per cent of patients with benign and
36 2 per cent with carcinomatous perforation and a history
not typrcal of ulcer was obtamed from 138 per cent of pa
tients with benign lesions and 24 5 per cent with malignancies
Slow insidious onset of symptoms was the rule with perfora
tion causing exaggeration of symptoms Perforation of bent,n
ulcers scemed to be associated with more defimte symptomss
whereas malignant lesions progressed faster All acute pef
forations gave a somewhat typical history of pre exictng
ulcer A mass was palpable i only 25 5 per cent of mahgnant
lestons  this finding should indicate that the lesion 15 malig
nant and rather far advanced Weight loss, usually consid
ered of prime importance i dragnosts of mahgnant lesions
occurred here more often in bemgn lesions Hypoacidity
tended to occur in malignant perforations and hyperac dity 10
bemgn although normal gastric acidity was often found 12
both groups A rigid abdomen was found only m patients with
acute perforations
Most gastric perforations occurred on the postersor wall of
the lesser curvature Carcinomatous lestons tended to locate
toward the pylorus and benign lesions near the angle Loca
tion of the lesion on the anterior wall and greater curiature
1s not considered a specific mdication of malignancy Pan
creatic mvolvement occurred in 81 per cent of benign perfora
trons and mn only 51 per cent of malignancies Carciomatous
lestons had a mean diameter of 252 cm  compared to 185 cm
for bemign perforations suggesting that at operation lesions
greater than 2 cm should be considered malignant until
proved otherwise Duodenal ulcer was assoctated with bemgn
gastric ulcer m 13 per cent of patients with sarcoma of the
stomach m two of three instances but 1n no mstance wath aden
ocarciioma In 3 per cent of bemgn perforating lesions an ad
ditional bemgn gastric leston was found An additronal mahg
nant lesion occurred m 2 1 per cent of mahgnant perforations
Gastric resection 15 the operation of choice m walled off
perforation malignant or benign as well as in free perfora
tion In the latter case 1f immedate resection 1s not feasible
primary closure followed later by gastric resection is recoin
mended A rimd abdomen assousated with gastric ulcer should
idered an mndication for immediate surgery Since no

be cons:
s1.nuicant features differentiate bemgn from mahgnant lestons
5
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blood and to rasse the red cell count above 3500000 Since
1t was impossible to foretell 1f a patient would require surgery
to stop bleeding early operation was performed (1) on all
patients over age 40 with bleeding from peptic ulcer 48 hours
1 duration (2) on those with appr:clablc recurrence and (3)
on dragnoss of extenstve penetratton or a complicating dis
ease Urgent operation was successfully performed 1 nine
cases after definite diagnosis of ulcer The authors estimate
that under conservative therapy mortality would have been
50 per cent of the operated group Thus an earlier and more
radical surgical approach to bleeding ulcer complicated by
arteriosclerosis crrhosts  portal hypertension diabetes or
penetration resulted 1n a lower mortality

Lathah(y Rate of Hematemesns and Melena Treated Non

1 R ) and Critenia for Surge

cal Intervention 1n Bleeding Peptic Ulcer Jgrgen Pedersen®
{(Copenhagen) reviewed about 850 cases of bleeding peptic
ulcer and ulcer disease treated by VMeulengrachts principles
during a 10 year period The gross mortality rate was about
35 per cent 1n about 2 per cent death was due to exsanguma
tion Pedersen then analyzed (1) all fatal cases of peptic
uleer hemorrhage 1n patients aged 40 and over (2) all cases
of survivors of hematemesis or melena observed 1n the hos
pital who were over 40 had a peptic ulcer demonstrated by
x ray or on operation and in whom the lowest hemoglobin
was less than 80 per cent

There was no death from melena below age 60 The few
patients dymng from or with bleeding peptic ulcer without
hematemesis were those suffering from mechamcal obstruc
tions of the stomach and duodenum In these mstances the
melena was dered a mashed t In addition
this group contamed patients so debilitated they were unable
to vomit the blood In patients reported to have had hema
temesis before hospitalization and melena after the mortahty
was comparable to that for melena alone Exsanguinated pa
tients of these two groups are considered cases for the Meulen
gracht regunen

Seventy per cent of all fatalities had hematemesis after
hospitalization Of those dymng from exsangumation 90 per
cent had hematemesis m the hospital In the age group 4049
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trolling hemorrhage from the upper gastromntestinal tract, »
should not be considered a sole form of therapy When 1t s
meffective early operation 1s necessary The method mn con
junction with the Patton tube 1s useful 1 determmming whether
a patient 1s bleeding from the esophagus or from below the
cardia of the stomach

Combimed Medical and Surgical Management of Upper
Gastromtestinal Hemorrhage 1s the most effictent treatment
according to Thomas A Warthin Richard Warren and Egon
G Wissing? (Veterans Adnun Hosp West Roxbury, Mass)
Of 86 cases of massive hemorrhage 56 (65 per cent) were du¢
to peptic ulcer and 30 to esophageal varices gastritis or unde
termined causes Among 14 cases 1 which no cause was
found only 3 had histortes suggestive of ulcer Of 11 deaths
(mortality 128 per cent) 2 occurred in the ulcer group and
9 1n the nonulcer Hemorrhage was the prumary cause of death
m only 6 of the 11 cases 3 died of liver failure, I of pert
tonitis and malnutrition and 1 of terminal carcmoma of the
stomach Ten of the 11 deaths occurred in patients who had
either hepatic cirrhosis or portal hypertension as a primary
or secondary diagnosis In three patients who were not bleed
g frankly from esophageal varices the source of hemor
rhage was gastric ulcer m two and undetermined 1n one. Thus
1t appears that the prognosis 1s poorer in those m whom
bleeding 1s due to or comphcated by factors mterfering with
nutnition or the normal state of the gastrotestinal blood
vessels

The ability to make a differential diagnosis on climcal
grounds alone at time of active bleeding was limited Two
aids 1 diagnosis of pephic ulcer were previous diagnosts of
ulcer and presence of pam during bleeding Pam antecedent
to bleeding proved unrelable Emergency x rays were done
on patieats with persistent or recurrent bleeding who conld be
operated on quickly if an ulcer diagnosis were made and on
patients with recurrent bleeding of undetermined origin Study
of films showed that 2 mummal degree of deformuty of the
duodenal bulb during emergency was not positive evidence of
ulcex; addition to conservative medical treatment free usc
was made of transfusions to prevent shock to replace tost

TG hew Esaland J Mrd 283 33938 Sept. 29 1349
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blood and to rase the red cell count above 3500000 Since
1t was unpossible to foretelt tf & patient would require surgery
to stop bleedwig early operation was performed (1) on all
patients over age 40 with bieeding from peptic uicer 48 hours
w duration (2) on those with appreciable recurrence and (3)
on diagnasts af p or a pl; dis
case Urgent operation was successfully performed wn ame
cases after defisute diagnosss of wlcer The authors estimate
that under conservative therapy mortahty would have been
50 per cent of the operated group Thus an earher and more
radheat surgical approach to bleeding ulcer comphicated by
anteriosclerosts  cirrhosts  portal hypertenston diabetes ar
pessetration resulted 1n a lower mortahty

Lethality Rate of Hematemes:s and Mefena Treated Nos
P ly (Meulengracht’s R. } and Critena for Surgy
tal Intervention 1n Bleeding Peplic Ulcer Jgrgen Pedersen®
{Copenhagen) reviewed about 85D cases of bleedrng peptic
ulcer and ulcer disease treated by ‘Menlengrachts prnciples
during 2 10 year period The gross mortality rate was aboust
35 per cent 1 about 2 per cent death was due to exsangmna
tion Pedersen then analyzed (1) all fatal cases of peptic
ulcer hemorrhage i patients aged 40 and over (23 all cases
of survivers of hematemesis or melena observed i the has
pital who were over 40 had a peptic ulcer demonstrated by
Xray or on operation and 1 whom the lowest hemoglobin
was less than 80 per cent

There was no death from melens below age 60 The few
Patients dying fram or with bleeding peptic ulcer without
hematemess were those suffering from mechancal obstruc
bon of the stomach and duodenum In these mstances the
melena was considered a masked hematemens In addstion
this graup contained patients so debilitated they were unable
to vomit the blood In patients reported to have kad hema
temesss before hospitalization and melena after the mortahty
was comparable to that for melena alone Exsanguinated pa
tients of these twa groups are considered cases for the Meulen
gracht regimen

Seventy per cent of all fatalines had hematemesis after
hospitalization Of those dying from exsangwmanon $0 per
cent had hematemesig 1n the hospital In the age group 40-49
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the mortahity rate was not high enough to mdicate surgery for
the entire group However m patients over 30, mortality from
exsanguimation was 30 per cent The followmng cruterra were
therefore tentatively proposed for surgical mtervention m
peptic ulcer hemorrhage age 50 or over hematemests m the
hospital and proved peptic ulcer Of 40 patrents m this group
only 32 were operable Of these eight died durmg conserva
tive treatment (25 per cent) In operable cases skilful surgery
might be performed with only a 10 per cent mortahty When
specralized surgeons are avatlable and surgery 15 not contrd
ndicated patreats of tius group should be operated on follow
ing the first hematemests 1n the hospital

['The sigmhcance of advanced age as the most umportant factor 1
death from hemorrhage 1s agam emphasized by Pedersen Of iterest 100
is the seriousness of hematemesis in contrast to melena the former m
Plying rapid bleeding 1n his opmion —.

Peptic Ulcer 1o Man Status of Ulcer Therapy 1s reviewed
by 5 P Bralow H Kroll M Spellberg and H Necheles®
(Michael Reese Hosp) Although 1t 1s generally accepted
that pepuc ulcer 1s a local weakness of the mucosa of the
prepyloric segment or first portion of the duodenum pre
aipstated and aggravated by acid pepsin secretion the evt
dence supporting this view 1s tncomplete The ulceration may
be a mamfestation of a systemic neurocirculatory disorder
“Therefore treatment designed to neutralize acid content or 1m
bt pepsin activity must be dered merely symp tic
therapy which 1f properly used may or may not decrease the
rate of recurrence

Sippy powders and other absorbable alkalis are unsatis
factory because of the incidence of alkalosis and of secondary
acid secretion The favorable effects of milk proten cream
and alkalt are outweighed by the mcreased secretion of gastrié
Jutce frequent simulation of the reflex phase of gastric secre
tion repeated feedings and late stimulating effects of fat an
alhalr after absorption Among nonsystemic alhabs caloum
carbonate magnesium carbonate and magnestum oxide or trt
siltcate are most useful but present disadvantages The cal
cum 10n 1s constipating the magnesium 101 produces laxation
and carbonates are absorbed 11 sufficzent amounts to produce
alkalosts and acid rebound

Collordal aluminum preparations which are at pre ent
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widely used are climcally effective but produce constipation
and relatively rapid ehlimnation from the stomach These prep
arations may absorb phosphate and delay emptying time of
the stomach The wide varation n carbonate content among
the various brands may partly explain the difference m speed
of action

The use of protemn hydroly 1s darected at dary nu
tritonal deficencies rather than at the cause of the ulcer
Enterogastrone and sodwm lauryl sulfate have not been
proved superior to more conservative agents Hogs mucin
would appear to be best physiologically since gastric mucus
protects smoothes and lubricates the mucosa and acts as a
natural antacid Its unpleasantness orally and the belef that
sts chnical effects are not smpressive have led to a search for
a synthetic gastric mucin which would comprise the theo
retical 1deal for an antaad Sodwm carboxymethylcellulose
has proved satisfactory becanse 1t 1s bland adheres to the gas
troduodenal mucosa 1s bsorbable not g and
has a suffictent neutralizing ability

[This 15 a yud cal apprassal of current treatment for ulcer especally
from the standpoint of antacids Antacids leave much to be desired be
cause they leave the stomach rapidly and their admixture with the gastric
contents 15 often mcomplete This ts especially true of the less soluble
antacids now m vogue TThe consequent tesort 10 measares to prevent or
reduce the amount cf acid secreted to date has not been signally successful
However progress 1s slowly beng made 1 this direction and we look
io%aid to the final report sodwm

Continuous Drip Treatment of Peptic Ulcer, according to
A M Clark? (Worcester England) requires mimmal atten
tion from the nursing staff can be used by the patient at home
and 15 well tolerated Indications for the drip method are ac
tive ulcer recent hematemesis or melena and poor general
condstion

Merson —The drip 1s gen through a Ryle tube passed through
the pattent s mauth so that a posnt 14 from the tip les oppasite the
teeth The best solution 1s fresh milk citrated with 40 gr sodium
cittate/pt delivered at a rate of 100 0z /24 hours Next moast satis
factory 1s magnesium bicarbonate 1 1 3 diution with water of the
BP solution delivered at 2 rate of 80 oz /24 hours Sifice the latter
may have a laxative effect 1S muums of tincture of opium should be
added ta the drip reservorr twice dady In cases of anemia ferrous
sulfate 15 given All patients should receive 50 mg ascorbic acid
daly Thase on the muk drip are given 1 gr phenobarbital twice
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daily The more sertously 1ll pasents are confined strictly to bed on
a milk drip without addittonal nourishment Others may have a rou
tine gastric diet which excludes gross roughage chemucal rnitants
and fried foods During the meal they may remave the tube The dnp
15 continued for three weeks then after an additional week 1 bed,
the symptom free pattent may be allowed up gradually If relapse
1s expected the patient 15 advised to set up a drip at home for use
1 the migh or contmuously over the weekend

Although reacting with hydrochloric actd magnesmm
bicarbonate gives off carbon dioxide no case of alkalosts has
been detected chmeally or by chemical analysis

Of 29 patients with peptic ulcer demonstrable by x rays
19 had no evidence of ulcer 1 16 weeks after the drip ended
Only ane of this group was not symptom free

Modus Operandi of Carmimnatives Therapeutic Value of
Garlic 1 F Gastr Disord Carmina
tives defit ed as aromatic and pungent drugs used 1n flatulence
and colic to eapel gas and to diminish griping pawms act by
diminishing gastric movements and tension and by relaxing
sphuncters [he uses and action of dehydrated garlic as a
carminitive were investigated by x ray and climecal studies
conducted by Frederic Damray and Edgar A Fer,uson? (New
York City)

In 25 patients with gastromtestinal complamts bartum
X rays were tahen with and without administration of garhic
to deternune the effect of garlic on gastric and intestinal
motility Six 475 gr tablets were grven two with the barum
meal two after two hours and two after four hours The gas
tric barum residue was larger with use of garlic ndicating a
sedative and delaying action on peristalsis

In 29 patients pl g of prandial |
befching flatulence gas colic and nauses two garlic tablets
were admmistered twice daily after lunch and dinner for two
weehs Seventy of symptoms was numerically rated to deter
mune degree of benefit after treatment Postprandial heaviness
regarded as consciousness of peristalsis was completely red
hieved m 15 patients partially reheved m 6 and not relieve
m 4 Complete relief from belching occusred 1n 13 patients
partial relief n 9 and no relief n 3 In 20 of 2> pahcn!;
fatulence was reheved Complete or partial relief was obtamne:

116 411 419 May 1949
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in 21 of 24 patients with colic and n 6 of 8 patients with
nausea After two weeks of medication roentgenograms of
these 29 patients showed delayed perstalsis

These results indicate that unidentified principles in garlic
exert a sedative action on the Meissner plexus m the stom
ach and small intestines and probably on the Auerbach
plexus causing a relaxation of tone and motihity of the gas
tromtestinal tract The descriptive name gastroentenc al
lichalone (from allsm garhc chalone to relax) was apphed
to these principles

Inft of

on M: of Peptic Ulcer Pa
tient Roger C B: and Irving Ehrenfeld® (New York
Univ) considered two phases of this problem (1) the in
fluence of tobacco smoking measured by the effectiveness of
antacid therapy and mncidence of acute exacerbations (2) the
influence of smolung partially denicotmized tobacco on the
peptic ulcer syndrome Of 108 patients studied 39 were non
smokers and 26 discontinued smoking on first seeking treat
ment Excellent response to antacids was obtained 1n these
groups with the incidence of exacerbations reduced to 115
and 175 per cent respectively Patients who continued to
smoke regular tobacco showed only a 47 per cent effective re
sponse to antacsd therapy with a 53 per cent mcidence of
exacerbations
Among the smokers 28 who had persistent symptoms and
whose dietary and antacid response was poor were supplied
with processed cigarettes (nicotine content averaging 085 per
cent m contrast to 1525 per cent i standard brands) Im
mediate improvement resulted i 78 6 per cent Eleven patients
had complete rehef from symptoms notably heartburn and
epigastnic pain Among those with moderate improvement
symptoms persisted but were of undisturbing character Only
286 per cent of this group had acute exacerbations Remstitu
tion of camouflaged regular tobacco m 18 patients who had
ded well to p: d caused a d e

sponse to antarads and a corresponding increase n exacerba
tions

The authors conclude from a comprehensive survey of the
physiology and pharmacology of tobacco smoking that nico
tine 13 probably an etiologic factor in gastrontestinal disor
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ders and that tobacco smohking 1s detrimental to the peptic
ulcer patient

Acd Neutralizing Power of Several Proten Hydrolysates
and Other Substances Used in Ulcer Therapy Sidney M
Sanus and Franklin Hollander* (Mt Sinai Hosp New York
City) compared the buffering action of four commercial pro
temn hydrolysates and of unhydrolyzed protemn alummna get
sodium brcarbonate whole fresh milk nd other common
antacids Buffer curves were determmed by electrometric
trtrations with N/10 HCl under standardized conditions using
a glass electrode The buffering power between wutial pH and
pH 35 was estimated by mterpolation from the htration
curves (pH 3 § used as the boundary value between free and
combined gastric acidities)

Three of the four protemn hydrolvsates showed a relatively
high neutralizing power down to pH 35 sufficient to be effec
tive antacids when given by mouth i daily dosage of 300 Gm
(the mimmum daily amount usually adnunistered by Co Tu1)
Whereas 300 Gm of the most effective hydrolysate was capa
ble of neutralizing 5500 cc of N/10 HCl m vatro the same
amount of acid required 45 Gm NaHCO; to bring the pH to
35 Onadaly basis protem hydrolysates proved superior to
alummna gel None of the other substances mvestigated could
compare even to alumma gel 1n acid neutralizing action The
authors concluded that the acid neutrahizing function as well
as the nutritive value of protein hydrolysates 1s highly impor
tant when these preparattons are used i oral treatment of
peptic ulcer

[One of the most encouraging reports 1t confirms Levy and Sslers
obserations (1942) regarding buffering action of a pancreatic hydrolysate
of casem (amigen®) A of b lacta
min®)  and Squibbs protem hyd te hydrelysate of
ca tm? shared honors with amgen® 1 the study by Samus and Hollander

Antipeptic and Antacid Therapy With Special Reference
to Adsorbent Complexes of Calcium and Magnesium Phos-
phates Etiology of persistent hyperchlorhydna 1s obscure
Only 1n a few cases can hyperchlorhydnia be attributed to al
cohol coffe or condiments Treatment must therefore be i
rected to neutralizatton of acid or to control of gland cell
and nenve ending mechamsms
@) Gastroeoterclogy 12 665670 Apr1 1949
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Nathan Mutch® (Guy s Hosp London) reviews methods
of dmmshung gastric acidity and discusses the antipeptic
action of antacids with particular reference to calaium and

phospt pounds The most 1mp misn
eral antacids are magnesium oxide carbonate phosphate tri
silicate and basic tnisilicate caleium carbonate phosphate and
silicate alummum hydroxide basic carbonate phosphate
aminoacetate and alununum sodium silicate Except for mag
nesium oxide basic magnesmum trisshcate and sodium bicar
bonate alhalmizing agents to be used with caution these re
duce HCl concentration to various extents within desirable
clinical range In all there 15 wide discrepancy between est:
mated acid secretion and amount of antacid necessary for neu
tral mnteraction

The digestive action of pepsin 1s thought to have an erro
stve effect on the peptic ulcer base This effect can be pre
vented by several means (1) Overneutrahzation to pH § or
more abolishes pepsin activity However 1t 1s not usually
feassble o Teduce acidity contnuously to this level with ant
acids (2) Pepsin can be destroyed by alumnum salts (3) Ad
sorption of pepsinn on haolin and silica gel reduces 1ts activity
but does not destray its digestive function (4) Magneswum
trisilicate and basic and, activated calaium and magnestum
phosphates also adsorb pepsin forming nonproteolytic com
plexes

Activated phosphates are complexes of hydrated silica and
tribasic calcium or hosph they are lubl
n water but react with HCI to form soluble chlorides free
phosphoric acid and hydrated sihca residue These silica com
plexes have greater adsorptive action than any dried free
sthica gel available In 10 patients with chromc peptic ulcer
and 13 new patients activated phosphates were grven as the
sole antacid 1 doses of 2 drachms every two hours with ex

cellent clical results They also proved adequate i test meal
fractional studies

Effect of Urecholine® on Stomach Intestine and Urinary
Bladder was nvestigated by I ¥ Stemn Jr and Karl A
Meyer® (Cook County Hosp) A balloon was placed 1 the
vagotomized stomach of each of 12 patients and kymographic
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706 DIGESTIVE SYSTEM

tracings were made after admimstration of urecholine® In
each of three patients 5 mg urecholine® given subcutaneously
ncreased gastric motility m 5 10 mmutes (Fig 115) In erght
patients 10 mg given orally produced moderate to pro
nounced 1ncrease n gastric motility m 30 nunutes to 1%
hours lasting 30 minutes to 3 hours Sublingual adnunistra
tion of 10 mg caused only shightly increased gastric motility
in one patient whereas 25 mg produced adequate stunulation
Clinical observations on 10 additional patients with symptoms
of gastric retention after vagotomy showed that 20 30 mg of
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the drug three times daily before meals gave satisfactory 1e
sults 1 all Urecholine® 10 20 mg given orally for 1020
days after gastric resection without vagotomy relieved four of
five patients with symptoms of poor gastric emptymng or re
tention The pattent who was not relieved was tound at reop
eration to have a kink which obstructed the gastro)c}uml
anastomosts

Of 20 patients with adynamic ileus 13 passed gas and feces
10 munutes to 2 hours after admimstration of urecholtne ®
Those with severe ileus received § mg subcutancoushy fol
lowed three hours later by 25 30 mg orally or sublingually
The dosage was repeated four trmes a day 1f necessary Oral
adumnstration of 20 30 mg urechofine® usually reliey ed nuld

tune abd 1d In five patients gradual

t occurred in two to three days m two a single
1oline® failed to relieve distention

L4 r *
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Of 18 patients with postoperatrve unmary retention 15
voided 3 10 minutes after subcutaneous injection of 5 mg
urecholine® The drug gave relief from urmnary retention in
one of two patients with transverse myehtis and m one with
cord bladder In a second patient with cord bladder evacua
tion of the bladder was completely controlled by urechol
In four patients with urmary retention urecholime® promptly
increased ntravesical pressure to a fmaximum n 3 10 minutes
The catheter through which manometric readings were tahen
was removed 10 munutes after the drug was given Each pa
tient voided spontaneously in one minute
Theoretical contraindications to use of urecholme® melude

d gastr 1 an
mtestinal obstruction pregnancy and asthma

Results show that urecholne® 1s a potent parasympatho
nmumetic drug of low toxierty which stimulates gastric motility
in the normally nnervated and in the vagotomized stomach
It 1s of defimte value 1 treatment of both 2dynamic 1leus and
postoperative urinary retention although its effective use 1n
cord bladder must still be determined

[This 15 an encouraging report, but one does occasionally meet with
disappointing r sults with th s drug in the treatment of postoperative mor
bd physiologic conditions —Ed 1

Dry Feedings in Gastric Motor Delay Jerome E Cook
and Edward C Malewitz™ (Jewish Hosp St Louis) evaluated
use of dry drets with all flurds administered parenterally for
treatment of gastric or duodenal ulcers assoctated with gastric
motor delay Only patients who had failed to amprove on con
sentional Sippy or Meulengracht diets were included The diet
consisted mamly of finely dwvided bard boiled eggs dry cot
tage cheese cooked cereal without added cream crackers
munced chicken mashed potitoes and rice Butter was added
to the cereal foods The usual antispasmodics antacids and
sedatives were continued Imtially ni,htly aspirations of gas
tric residuals were done

Gratifying results were obtained 1n several cases one of
which 1s mcluded here

Man 67 had hunger pams for five years and had lost 80 Ib de
spite the usual Sippy regimen Constant vomiting had been present
for six weehs \ rays showed over 50 per cent gastric retention 1n
five hours and evidence suggestive of duodenal ulcer On a Sippy
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tracings were made after admmmstration of urecholme® In
each of three patients 5 mg urecholine® given subcutaneously
ncreased gastric motility 1n » 10 mnutes (Fig 115) In eight
patients 10 mg given orally produced moderate to pro
nounced ncrease i gastric motility mn 30 munutes to 1Y,
hours lasting 30 minutes to 3 hours Sublingual admmstra
tion of 10 mg caused onlv slhightly increased gastric motility
n one patient whereas 25 mg produced adequate stumulation
Climcal observations on 10 additional patients with symptoms
of gastric retention after vagotomy showed that 20 30 mg of
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the drug three times daily before meals gave satisfactory re
sults 1n all Urecholine ® 10 20 mg gnen orally for 1020
days after gastric resection without vagotomy relieved four of
five patients with symptoms of poor gastric emptying or re
tention The patient who was not relieved was found at reop
eration to have a kink which obstructed the gastrojejunal
anastomosts

Of 20 patients with adynamic ileus 13 passed gas and feces
10 nunutes to 2 hours after admmustration of urecholine®
Those with severe ileus recerved 5 mg subcutaneously fol
lowed three hours later by 25 30 mg orally or sublingually
The dosage was repeated four tiumes a day 1f necessary Oral
adnumstration of 20 30 mg urecholine® usually relteved mild

ostoperatie abdominal distention In five patients gradual
f‘m rovement occurred m two to three days m two a single
dose of urecholine® fatled to reheve distention
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that among 31 per cent of patients reportng a_ favorable
course only 153 per cent remaned entirely free from ulcer
distress In 19 per cent slight but frequent recurrence of
trouble was reported Of the 40 per cent who had a serious
course 39 per cent died of peptic ulcer and the remamder had
defimite relapses leading to further treatment or operation Of
the deaths attributed to ulcer 74 per cent occurred during the
year following treatment and 2/3 were associated with opera
tions Mortality was greatest among older patients The prog
nosts seemed somewhat more favorable for gastric ulcer pa
tients thag for those with duodenal ulcers 219 per cent of the
former remamng totally free from distress compared with
127 per cent of the latter Duodenal ulcer however was asso
cated with a lower mortality rate Duodenal ulcer patients
with a history of more than five years showed a pronounced
tendency to relapse (87 5 per cent) particularly those who
had undergone previous treatment Gastric ulcers showed a
greater tendency to hemorrhage with the risk greatest when
hemorrhage had previously occurred The mortality for hem
orrhage 1n the entire group was 16 per cent for perforation
12 per cent

During the observation period 135 patients were operated
on 689 per cent with favorable results Because m gastric
surgery there 1s now a low primary operative mortality the
authors believe most peptic ulcers can be treated surgically
particularly those refractory to relapse prophylaxis

Peptic Ulcer Cases Reviewed after 10 Years Effect of
Medical Treatment and Indications for Gastrectomy Lau
rence Martin and Nintan Lewis® (Addenbrooke s Hosp Cam
bridge) believe that the only way of assessing value of treat
ment of chronic disease such as peptic ulcer 1s by a long term
follow up survey which shows how the natural course has
been influenced They interviewed and exammed 195 patients
(Table 1) most of whom were treated medically A few were
in need of operation because of perforation Cases of anas
tomotic ulcer were included under primary ulcer Deaths as
a direct result of ulcer are histed m Table 2 and deaths from
other causes are listed in Table 3

There were 123 gastric and 62 duodenal cases Fiity per
cent of the gastric and 39 per cent of the duodenal ulcers were

©) Lact 215120 D 17 1949




708 DIGLSTIVE SYSTEM
diet with antispsmodics antacids and sedatton vonuting continued
and nocturnal gstric residuals of 450 cc were aspirated Immediate
relicf followed use of dry feedings and intrayenous fAuds Diminy
tion an_mghtly residuals occurred and the patient showed a weight
gam after five days Gastric retention decreased to 2> per cent
tive hours and fluids by mouth were then permmtted
The mechanical factor of peristaltic mhibition by fluds
but not by solids and the psychologic value of change from
Iiquid to solid food as well as the added caloric value of con
centrated food were constdered of importance in the success
of therapy The smalier volume of feedings may help a dilated
stomach regam tonus Complete withdrawal of oral feeding
may not be necessary or advantageous i pyloric obstruction
dry feedings although not a treatment of choice n peptic
ulcer or other lesions may satisfactorily tide a patient over a
period of gross gastric retention
[Empinically perhaps but for years my surgical colleagues have re
sorted to a dry diet under the cifcumstances mentioned usually with
salutary effect The necessary fluids were admmustered orally 2-4 bours
after feedings or parenterally when circumstances required it —Ed
Postinvestigation of 687 Meducally Treated Cases of Peptic
Ulcer has led Haqvin Malmros and Tor Hiertonn® (Orebro
Central Hosp Sweden) to conclude that ulcer disease has a
poor prognosis Only cases in which diagnosts had been vert
fied by x ray and which had been observed for 7 I0 years
after treatment were icluded Of the 687 patients 495 had
duodenal and 192 gastric ulcers On admussion for treatment
18 per cent had severe manifest hemorrhage associated with
gastric ulcer i 50 patients with duodenal i 75 In 52 per
cent previous operation for perforation had been done
Ulcer treatment mcluded bed rest m the hospital for three
to four weeks and the following diet Iiquid or serm liquid diet
the first week purced the second and pureed plus easiy dt
gested sohds the third Abundant calories were supplied
throughout treatment even i hemorrhagic cases A muature
of magnesium subcarbonate bismuth subsalicylate and extract
of belladonna was gnen three to five times daily Most pa
tients also recerved phenobarbital 0025 Gm three to four
dail.
“m;srehm{nary result of treatment was good 93 § per cent of
pauents showing no crater on X ray Postinvestigation results
lowever based on the history and hospital records showed
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tha,, asong 31 per cex or pales. feportmg & @otabe
course, only 133 per cent rema.ced enrmey ree trom ulren
datress Im 19 per cem. sLgEt ber 1 eguent reccremce ox
woeh’e was reported. Os the <) per cent who Ead a2 ~emces
course, 3.9 per cert ded o1 pepuc t.cer and the ressamder kad
defimse relapees leading to rosther treatmen. or operanca. O
the dea ks a*ributed to Llce- 74 per cen camred dunzg the
Fear to.0wing treatmen. azd 2 3 were ax-ocza.ed #1b cpera

tons Mortaliy was greatest amrcg ¢ der panem.s The pro.

£ovis s¢emed ~omewba more tarorable 1or game weer fa

tents than tor those with duodenal veers 21.9 per ce~ ot the
termer remameng totally tree trom dotress compared win
127 per cent or the latter Duodeal cleer bonerer wa. «.50-
Geed ®th 2 lower mortali— ra.e. Ducdenal nleer pauens
with a L. tory or more than §ve years >howed a preocmmced
tesdency to relap~e (8735 per cent) partexlashy those wio
Eed mdergrne previows treaument Ga.one weer howen 3
zred.er tendency to kemorrnage, wih the rik grea.est when
bemorrhage kad premiowsly oeomrred The mo-tality to- hem-
crrhage 1 the ecuare group was L per cent, 10 per-o—aton

12 per ceat.

Durimg the obervauoa perod 13~ patiesis were operaced
on, 639 per cent with tavo-ut'e results Becamse m gaaic
surgery there 1> £os 2 low primary operatrive mortality the
aathors believe mo~* peptic ulcers can be trea ed surmicaily
particularly tho-e retractory to relapse prophviaxs,

Pzptic Ulcer Cases Rewiewed after 10 Years Efect of
Med.cal T azd for Lan
rexce Martm and \miaa Lews® (Addenbrocae s Hovp.. Gaz-
bridge) bel eve that the onlv way ot asaey w3 value of treat
men of chreme disease uch 2. pepuc nwcer 1> by 2 long term
follow Lp u-ve~ which hows towv the saural course kas
beea induenced. Thev mtervewed and exammed 195 patients
(Table 1) mo t o1 whom were Geated medically A few were
@ need of operation because of pertoranon. Cases of anas
tomctic leer were meluded under pmary wlcer Deads a»
a direct re<at ot ulcer are koted m Tab e 2 azd deatks from
other caases are its ed 1 Tabe 3

There were 123 ga_tric and 62 duodenal cazes Futn per
cert of the gastric ard 39 per cen of the duoderal uleers were
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diet with antispismodics antacids and sedation vomiting continued
and nocturnal gastric residuals of 450 cc were asptrated Immediate
relict followed use of dry feedings and intravenous flmds Dummu
tion n mightly residuals occurred and the patient showed a weight
gam after five days Gastric retention decreased to 25 per cent
five hours and fluids by mouth were then pernutted

The mechamical factor of penstaltic mhibition by flwids
but not by solids and the psychologic value of change from
ltquid to solid food as well as the added caloric value of con
centrated food were considered of importance in the success
of therapy The smaller volume of feedings may help a dilated
stomach regamn tonus Complete withdrawal of oral feeding
may not be necessary or advantageous pyloric obstruction
dry feedings although not a treatment of choice 1n peptic
ulcer or other lesions may satisfactorily tide a patient over a
period of gross gastric retention

EEmpirically perhaps but for years my surgical colleagues have re
sorted to a dry diet under the circumstances mentioned usually with
salutary effect "The necessary flnds were admmstered orally 2 4 hours
after feedings or parenterally when circumstances required st —Ed 1

Postinvestigation of 687 Medically Treated Cases of Peptic
Ulcer has led Hagvin Malmros and Tor Hiertonn® (Orebro
Central Hosp Sweden) to conclude that ulcer disease has a
poor prognosis Only cases m which diagnosis had been vert
fied by x ray and which had been observed for 7 10 years
after treatment were mcluded Of the 687 patients 495 had
duodenal and 192 gastric ulcers On adnusston for treatment
18 per cent had severe fest hemorrhage d wit
gastric ulcer m 50 patients with duodenal mn 75 In 52 per
cent previous operation for perforation had been done

Ulcer treatment mcluded bed rest m the hospatal for three
to four weeks and the followng diet liquid or semu liquid diet
the first week pureed the second and pureed plus easily di
gested solids the third Abundant calories were supplied
throughout treatment even m hemorrhagic cases A muxture
of magnestum subcarbonate bismuth subsalicylate and extract
of belladonna was grven three to five times daily Most pa
tients also received phenobarbital 0025 Cm three to four
times daily

Prelimnary result of treatment was good 93 5 per cent of
patrents showing 1o crater on x ray Postmnvestigation results
however based on the lustory and hospital records showed
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chance of hemorrhage was about 1 3 for all gastric and duo
denal ulcers and the chance of dyng of it was 1 25 About
80 85 per cent of the patients with bleeding were aged 40 70
About 60 per cent of patients with 10 years or more of activ
sty had hemorrhage Mortality from this complication was
lighest in patients over 50 There was a 1 3 chance of per
foration for all cases exther within 5 years of onset or after
10 years with only a small incidence 1n the intervening period
About 80 per cent of gastric perforations occurred between
ages 40 and 70 compared with 60 5 per cent of duodenal per
forations

Gastrectomy should not be recommended 1f a reasonable
chance exists that an ulcer will heal Medical treatment of
gastric ulcer 1s justified by the fact that about 30 per cent in
this series healed without surgery It should be remembered
that the mortality from gastroduodenal hemorrhage 15 mflu
enced greatly by the age of the patient and scarcely at all by
the length of ulcer history Each case must be judged on
dividual cirecumstances but in general gastrectomy 1s advo
cated for peptic ulcer aiter 10 years duration or whenever
possible by age 50 If this were carried out mvalidism com
plications and deaths from chronic peptic ulcer would be
greatly dsiminished

[Reports of smilar nature from sources at home and abroad are dis
appo nting and leave httle room for complacency or self satisfaction on
the part of physician and specialist —Ed ]

Immediate Results of Partial Gastrectomy for Peptic
Ulcer In 101 cases analyzed by B B Miistemn® (Umiv Col
lege Hosp London) partial gastrectomues were performed
for peptic ulcer without pyloric stenosts i 72 cases for non
malignant organic pyloric stenosis m 28 and for hypertrophic
pyloric stenosis 1 1 Indications for surgery mcluded m
tractability recurrence repeated hematemeses pyloric ob
struction hemorrhage suspected cancer and hour glass con
tracture Many patients had undergone lengthy medical treat
ment No patients were refused operation because of age or the
presence of complications Except m acute hemorrhage all
complications related to the ulcer were treated before surgery
Suspected activity of the ulcer was treated by at least three
weeks bed rest and a switable gastric diet
The following lesions were present at operation 38 gas

(1} Ls 1514517 M 6 1949
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mactive following various treatments A history of character
1stic ulcer dyspepsia during, the preceding five years was con
sidered activity Of the 96 gastne and 43 duodenal cases
treated medically 44 per cent of the former and 32 5 per cent
of the latter were mactive In most of the remainder perse
verance with a regular or occasional regimen of diet and alkalt
had httle effect on the healing of the ulcers or the madence

TABLL 1
T sor Usc D Ta cio Ux1_zo Tt
Gastric 9. 123 1 430
Duodenal 3 62 8 105
Gastric + duodenat| 10 10 20
Total 14 195 19 356
TABLE 2 —Deatus as Direct Resurr of Urcer
Cau Gsroe | Dvo o |Durem | T
Hemorrhage 5 1 15
Perforation 4 operation 21 7 2 30
Perforation no operation 5 2 - 7
After gastrectomy 6 1 2 9
After gastroenterostomy 3 3 6
After other operations for
ulcer 5 _2, 1 B
Total 49 20 6 75
TABLE 3—Dratus rrom Otk CAUSEs
| O Uicm Activit
Trro U Act | | devany Tora
Gastric 16 9 17 4.
Duodenal [ 1 8 15
Gastrie + duodenal{ 1 . _3 _4
Total 23 10 28 61

of complications and consequently did not influence the natu
ral course of the disease For gastric ulcer patients there was
a sigmificantly greater chance of healing and inactivity 10
years later 1f there was a short rather than a long history at
tme of hospitalization In both groups successful medical
treatment was unlikely m more than 50 per cent of those ad
mutted to the hospital
The generally accepted mdications for gastrectomy are in

table chromicity hemorrhage perforation and malignant
trectomy should be considered n all patients
tcers of 10 years duration for beyond this pont
f rapid heahng dimmush In this series the

tracl
change Gas
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and the avoidance of secondary operations for obstruction
were attributed to preoperative rest strict suture technic and
routne postoperatne gastric suction The author recognizes
that the strict suture technics by prolonging the operation
increase the rish of contarmmnation

Pastoperative complications occusred m 51 per cent of all
operations although the incidence dropped 39 per cent mn the
fater cases Ch. apy early ambul pre and post
operative exercises were possible contributing factors Wound
mfection chiefly staphylococcic was the outstanding single
complication Local application of pemallin to wound layers
during closure and use of stamless steel sutures are recom
mended for prevention of such persistent mfections

Symptomatology and Diagnosts of Gastric Cancer John
S LaDue Paul J Murson Gordon McNeer and George T
Pach (Memonal Hosp New York City) studied the records
of 1117 patients with gastric cancer to determine whether
any correlation existed between duration and signs and symp
toms and resectability rate The ncidence of resectability 1n
Ppatients with gastric cancer was 39 8 per cent and the rate of
five year survival varied from 428 per cent for patients with
out nodal metastases to 24 2 per cent for those 1n whom disease
was not confined to the stomach When cancer involved the
cardia tesectability rate was 59 per cent

The frequency and multiplicity of symptoms n patients
with 1noperable and operable gastric cancer was essentially
the same except that dysphagia was twice as common with
operable carcinoma In order of frequency symptoms were
loss of weight (835 per cent) pamn vomuting bowel dis
turbances anoremia dysphagia nausea weakness eructa
tion hematemesis and rapid satiation (46 per cent) Weight
loss over 41 Ib was usually associated with 1noperable gastric
cancer The more rapid the weight loss the more stribing are
hepatic dysf hy popr and other
metabolic deficiencies Pamn was the snitial symptom tm 41 per
cent dysphagia in 119 per cent and anorexia m 80 per cent
When the cardia was mvolved dysphagra was the first symp
tom 1n 40 per cent Pamn was more common when cancer 1
volved the lesser curvature of the body of the stomach and
frequently simulated angina pectoris Anorexta was more fre
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tric ulcers 45 duodenal 6 gastric and duodenal 7 pyloric >
anastomotic and 1 hypertrophic pylonic stenosis Pylonc
stenosts was present i 28 cases In all cases partial gastrec
tomy with anastomosis of the gastric remnant to the jejunun
was performed Three principles were consistently observed
(1) In momhzing the stomach mass hgature of tissues was

PosTorERATIVE COMFLICATIONS (102 OPERATIONS*)

T 7o A E
Cou _catton { Torw | P ees |y tus
Superficial wound nfection 1
Deep wound tafection
Atelectasis
Pyrexia of unknown origm
cough bronchitis
Burst abdomen
Bronchopreumoma
Subhepatic abscess
Lung abscess
Pulmonary embolus
Peritonitis
Persistent hiccup
Fernoral thrombosis
Postoperati ¢ gastric blecding
Postoperative melena
Dysentery bloody diarrhea
Pemaillin ras|
Hydropneumothorax
Tension pneumothorax and con
gestive cardiac failure
Pressure palsy of arm
Empyema 1 0
Tota] complications 8 Y 23
Total cases with complications 5 34 18
(517) 617) (397)
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avorded vessels being ligated separately or in small groups
(2) Clamps were not used except on edges of gut that were
subsequently invagmated (3) Closures and anastomoses were
made m two layers with a continuous all coats catgut suture
and mterrupted seromuscular sutures of fine serum proof stk
A Ryle tube placed n posttion before operation permutted in
termuttent gastric suction until the flund balance became post
tive
The low mortality rate of 2 per cent despite the many

poor sk cases the absence of sigmificant gastric retc_‘nuon
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x ray m 91 5 per cent of 1 022 patients In 305 patients the i1
dence of positive diagnosis of 869 per cent by x ray study
was raised to 96 4 per cent when gastroscopy was used

{The results of this mstructive chinical study dovetail with those of
large expertence m this field 13 which there 15 vast room for mmprove
ment ~Ex

Fever Common Symp m C: of h
Donis A Berlm and William B Porter® (Med College of Vir
gita Hosp ) studied the histories of 69 patients during 81
admussions Any oral temperature of 99 F or above was con
sidered fever No fever was recorded n 1481 per cent. In
2469 per cent fever was ascribable to mfection or causes
other than neoplasm Fever was classed as of doubtful origin
1n 1235 per cent Neoplasm appeared to be the only cause of
fever 1 49 15 per cent

In the group with fever due to neoplasm temperature ele
vation was intermuttent rather than continuous Rises occurred
nregularly and were not sustained During any 24 hour period
a typical patient would have several normal readings and per
haps one or two above normal In some cases fever appeared
only once or twice during a week There was no predilection
for either a nocturnal or a diurnal appearance

Of 11 patients with fever whose stomachs were removed
surgically only 3 were reported as having mtact mucosa Of
12 patients without fever 2 had ulceration Apparently fever
may occur n the absence of ulceration or ulceration may oc
cur m the absence of fever The sertes did not mclude suf
fictent cases of nonmetastatic carcimoma to permit statistical
evaluation of the sigmificance of metastatic lesions n produc
tion of fever

THE LIVER PANCREAS AND GALLBLADDER

Observations on Biliary Pancreatic Dynamies mm Normal
Human Previous studies have usually been conducted on
cholycystectomized patients with a T tube in the common
duct John D Ryan Henry Doubilet aud John H Mulholland*
(New York Univ) carried out similar studies on an other
wise healthy young man with an external fistula of the right

G v pn M Monthly 77 5965 F bru 1950
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quent with pyloric and prepyloric cancer The greater curva
ture of the fundus 1s the silent region of the stomach and
when the cancer site 1t 1s seldon responsible for pamn or mter
ference with passage ot food

Stomach cancer may become moperable before the patient
has any symptoms but may be operable when symptoms pre
sumably due to cancer have been present for two years When
symptoms have been present 16 30 months operative mortal
ity 1s three times as great as when complants are of shorter
duration

There were 55 patients who had gastromtestmal symp
toms for more than two years Of these 53 had a history of
ulcer lihe symptoms and 102 gave a vague story of mdiges
tron In many of the e patents a change m symptoms devel
oped which could have been an mportant clinical clue to the
development of stomach carcinoma

There was a palpable epigastric mass m 57 per cent of
patients with inoperable gastric cancer and m 42 per cent ol
those 1 whom 1t was operable This does not necessarly nd:
cate moperability Asptration Iner biopsy or peritoncoscopy
should be used 1f peritoneal carcinosts or hepatic metastasis
is suspected \Vith these aids about 50 per cent of patients
with these lesions may be spared the discomforts hazards
uselessness and expense of exploratory laparotomy Analysis
of physical findings disclosed that 11 per cent of the patients
examined had one or more signs such as signal nodes Blum
ers shelt ascites jaundice obwviously nodular liver or other
pelvic umplants mdicating the moperable nature of the cancer

Achlorhydra was found 1 650 per cent of patients with
moperable gastric cancer and m 811 per cent of those
whom carcinomas were resectable The mcidence of achlor
hydria was greater m those with extensive carcinoma or lugh
grade lesion. Excesstve armounts of free hydrochloric acd
were twice as frequent mn patients with bemgn gastric ulcer
as tn those with jastric cancer and three times as often as m
normal adults aged 60 65 No acidity occurred 1 the same
proportion 11 normal persons of cancer age in patients with
gastric cancer and 1n those with benign gastric ulcer A rela
tively high degree of achlorhydnia was found mn those with
polypmd or 1nfiltrating gastric cancers de b

An unequivocal diagnosis of gastric cancer was made by
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hepatic duct the result of 2 bullet wound Therr results paral
leled observations on patients with diseased biliary tracts
AMorphine sulfate 10 mg was admmustered subcuta
neously followed 15 munutes later by 3> per cent diodrast®
solution mjected slowly through the fistula by a Foley cathe
ter X rays were taken during this and subsequent injections
at 10 mimute ntervals At the first injection dye outhined the
mtra and etrahepatic ducts and partially filled the gall
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bladder (Fig 116) Thirty mmutes after admumstration of
morphune the gallbladder filled completely and the termmnal
end of the pancreatic duct was visualized (Fig 117) Little dye
entered the duodenum Epigastric pam and nausea occurred
with each njection of diodrast® and consequent distention of
lh‘e bile ducts Immediate mhalauon of amyl mitnite produced

of the spt spastic by morphine al
lowing the dye to pass rapidly nto the intestine (Fig 118)
The common duct emptied completely and could not be vis
uahzed five minutes later (Fig 119) The gallbladder relaxed
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physiologie In one third of the specimens the duct was extra
pancreatic 1n one third intrapancreatic and mt one third par
tally ntrapancreatic An elevated carnncle depressed wn 24
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per cent of specimens and level with adjacent duodenal mu
cosa i 22 per cent marked the termusmation of the duct A
typscal dissection 1s shonn m Fagure 122

A papilla representing enlargement of the wall of the
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and did not empty While 10 cc of N/10 HC! was rapidly m
jected mto the duodenum through a Rehfuss tube diodrast®
was mstilled through the biliary fistula Figure 120 shows that
the resulting spasm of the sphincter of Odd:1 forced dye mto
the pancreatic duct demonstrating the common biliary pan
creatic passageway An x ray taken five mmutes after sub
cutaneous njection of morphine sulfate 10 mg showed mus
cular spasm of the duodenal wall (Fig 121) The lower end of
the commion duct was compressed and tonus of the gallbladder
ncreased

To demonstrate the effect of a fat meal on mtraductal
pressure normal saline was perfused into the ihary tract
through the fistula and syphoned from the duodenum
through a Rehfuss tube A kymographic tracing showed in
traductal pressure of 150 mm Two minutes after admmustra
tion of a 20 cc muxture of olive o1l cream and bacon drip
pings intraductal pressure rose 20 mm Tonic contractions of
the gallbladder were noted and a flow of dark concentrated
bite appeared in the Rehfuss tube Injectton of 10 et
N/10 HCl 1nto the duodenum produced spasm of the sphincter
of Oddr Intraductal pressure rose to 190 mm water and then
fell rapidly as the eftect of the acid decreised Tonus rhythm
reappeared when intraductal pressure reached 170 mm At the
termunation of the experiment ntraductal pressure fell grad
ually to 120 mm These results were comparable with those
obtatned previously only in ammals

Termination of Common Bile Duct Julian A Sterling®
(Unmiv of Pennsylvania) studied 80 dissectrons of the termma
tion of the common bile duct of which 50 were detarled and
included microscopy The common bile duct traveled a double
§ shaped course The proximal curve was estraduodenal and
the lumen of the duct m this area averaged 63 mm 1n diam
eter The distal curve within the duodenal wall was short In
the last few centimeters the lumen of the duct tapered lihe a
cone or funnel terminating as a filamentous canal The diam
eter of the onfice 1 the duodenal canal averaged 2 mm It
would therefore be mpossible for a calculus larger than 3
mm in diameter to pass normally through fhe terrmnation
of the duct mto the duodenum Likewise passage of large
Bakes dilators n surgical mampulation 1s considered un
&) Re G toeat ok 168 1845 D ember 1949
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physiologic In one third of the specimens the duct was extra
pancreatic n one third intrapancreatic and mn one third par
tially mntrapancreatic An elevated caruncle depressed m 24
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per cent of specimens and level with adjacent duodenal mu
€052 1n 22 per cent marked the termination of the duct A
typical dissection 1s shown n Figure 122

A papilla represenung cnlargement of the wall of the
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termmation of the duct was found due to an mcrease 1n the
width of the walls caused by presence of a sphincter muscle
An ampulla or dilatation of the duct was not observed The
papilla averaged 14 1 mm 1 length and 34 mm 1n thickness
In 4> of 46 specimens the mucosa withm the papilla formed
many folds and reduplications Often these valvules were not
fused but were freely movable withm the lumen of the com
mon duct so that mucosal fringes extended withm the duo
denal canal or 1nto a common channel On mICroscopy mus
cular and fibrous tissues were found 1n the valvule In 32 of
S0 spectmens separate openings for pancreatic and common
bile ducts were observed In 18 specimens (36 per cent) pre
senting a common channel average length of the papilla was
144 mm  that of the common channel 44 mm The common
channel was equal mn length to the papilla in one specumen
In only 1 of 50 specimens did the common channel form out
side the duodenal wall Three sets of sphincters were identified
m the medial third of the papila The proximal two sur
rounded each duct separately the distal one both ducts

The low reported mecidence of reflux into the pancreatic
duct (just under 16 per cent) as shown on cholangiograms 15

b 1ated by the few sp found with a long common

channel Since the length of the papilla was 1 em greater
than that of the common channel the muscle proximal to the
channel (sphincter of Oddr) would prevent mterductal reflux
Sterhng recommends that the term ampulla be deleted from
use with reference to any portion of the termmation of the
common bile duct The expanded distal portion of the duct
should be called the papilla Its termination within the duo
denum could be called the caruncle or the papilla of Vater

Extrahepatic Bihary System Its Phylogenesis 1s de
scribed by J H Louw® (Umitv of Cape Town) who has per
sonally dissected the biliary systems of 38 species representing
all the vertebrate classes and every placental order

A close relation was found between the phylogenetic de
velopment of an ammal and the anatomy of its bihary sys
tem The primitive biliary system s a complex structure con
sisting of multiple hepatic ducts and a large gallbladder The
biliary systems of more highly specialized species have a
sumpler structure Accessory hepatic ducts disappear and the

mhee 1240
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gallbladder tends to be small Biliary systems of species whose
body forms have departed considerably from that of their
ancestors are extremely simple No gallbladder 15 present and
there 1s no compensatory dilatation of the bile ducts

There 15 a similar relatton between the pattern of the gas
tromtestinal tract and that of the bilary system and both are
related to the dietary habits of the amumals Species with sim
ple digestive canals have a prumitive form of bihary appa
ratus They are carnivorous and msectivorous Species with
minor compleaities of the gastromtestinal tract usually pos
sess a gallbladder but no accessory hepatic ducts They are
msectivorous and herbivorous Species with the most ughly
specialized alimentary systems tend to lose the gallbladder
They are essentially herbivorous In general the gastrowntestt
nal tract adapts itself more readily to changes mn the body
form and mode of life of the ammal Anatomic complexities
of the digestive system precede structural changes mn the bilt
ary tract A gallbladder 1s present even n herbivorous marsu
pals which possess most complex gastromtestinal tracts but
on the other hand no species with a very simple ahmentary
tract lacks a gallbladder

Functional activity of the hiliary system 1s progressively
dimintshed from the lower to the gher vertebrates This to
gether with progressive loss of form 1s an mdication of the
declimng needs for a lughly efficient bile concentrating mech
amsm Since bile 15 necessary for digestron and absorption of
fats 1t 1s stgmificant that carnivora possess the primitive type
of biliary system while herbivora tend to lose the complex
biliary system The human bihary system occupies an mter
medrate position 1n the phylogenetic development of the bili
ary system Accessory hepatic ducts represent the arrange
ment of the primitive bihary system Congemital absence of
the gallbladder represents the pattern of biliary system of
species which have become highly speciahzed Anomalies en
countered represent difterent stages mn the phylogenetic de
velopment of the biliary system

Companson of Pan Produced Expenmentally in Lower
Esophagus Common Bile Duct and Upper Small Intestme
with Pan Expertenced by Patients with Diseases of Bihary
Tract and Pancreas Pamn localization alone 15 msuffictent to
Wentify clinically the visceral structure mnvolved Wilham P
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Chapman Rudolfo Herrera and Chester M Jones® (Harvard
Unn ) compared expermmentally produced and chinical pan
to determune whether pam ansing from bile ducts and duo
denum may have an identical area of Jocalized reference 1
any given patient Of mne patients studied seven had biliary
tract disease and two pancreatitis Expermentally pam was
produced by distending the common duct cardac end of the
esophagus and duodenum or upper jejunum The person was
asked (1) to report any sensation (2) to outline the area

TABLE 1 —CoMPARISON OF PAIN EXPERIMENTALLY
Propucep 1v Urrer ATDOMINAL VISCERA

Cases wita |C 5 SW TH
TotaL | I puttc t | Dif E T
\ cEraS mut tep Casrs PAIN PN
Esophagus upper small intestine and
common duct 9 3 6
Esophagus and upper small intestie 9 3 §
Esophagus and common duct 9 3 4
Upper small ntestine and common duct 9 7 2t
Duodenum and jejunum s 5 [
¢

Ind t gu hbleast qalty locton t tyand ad
2w tesm pt{ adfi new ad t

TABLE 2-—Pan EXPERIMENTALLY PRODUCED REPROPUCING CLINICAL
A1R OF Biliary TRACT AND PANCREATIC ORICIN

W R
Visc BA STIMULATE } T1tC s mc“:“v'."l}:v Ip® *v¢
Common duct 9 7 2F
Upper small intestine 9 7 , 2F
Esophagus 9 4 5

Sm nq ity lcato 4 d ton
tPanw ihe me ptforadfiecce n d ton

of sensation (3) to describe quality mntensity depth and ra
diation of sensation and (4) to compare the sensation with
his chinical pain In each wiscus studied the test was repeated
at least three times

In the same patient simularittes were found among pamns
induced by distention of different viscera n terms of location
radiatton quality and intensity However the amount of dis
tention necessary to elicit pain of comparable intensity vaned
among patients Pain from distention of the common duct an:
upper small intestine was the same mn seven patients and dif
ferent m two When the lower esophagus was mcluded 1n the
comparison distention produced 1dentical pam n only three
patients Results are summarized mn Table I Results of com

TGS & Gyoec 80bt BTS2 N ember 1949
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panson of chimcal pan with that mduced experimentally are
given 1n Table 2 In seven patients climical pamn was repro-
duced by distention of the common duct and of upper small
wtestine In four patrents distentron of the lower end of the
esophagus produced paimn symilar to thetr chinical pain n the
other five the chief difference was one of location

The striking sumlanty of pain induced from stumulation
of (1) the common duct and upper small intestine and of (2)
experimentally induced pain to that of biliary tract disease
and pancreatitis emphasizes the difficulty m distinguishing
between disturbances of these structures on the basis of pam
symptoms alone Posstbly the similarity may be due to the
viscera having a common sensory supply the great splanchnic
and lower thoracic sympathetic nerves

Significance of Bilirubin Partiion 1 Hepatobilary Dis
eases Because the diagnostic sigmificance of partition of
serum bilirubin into direct and mdirect fractions n jaundice
exclusrne of the hemolytic torm 1s not clearly established
Fenton Schaffner Hans Popper (Northwestern Univ ) and
Frederich Stergmann® (Unrv of Illinois) mvestigated this
Question 1 279 jaundiced pattents with verified diagnoses In
additien 31 normal adults were used as controls

In evaluating the diagnostic value of the van den Bergh
reaction 1nitial values only were considered (Table 1) Pa
tients with extrahepatic biliary obstruction had the hghest
Concentration of both total and prompt reacting biltrubm
whereas those with cirrhosts had the lowest values The ratios
of prompt reacting to total bilirubin were stmilar 1n cirrhosis
and mfectious hepatitss on the one hand and in toxic hepatitis
and obstructive jaundice on the other The significance of the
difference between the means for prompt reacting and total
bilirubin and prompt total bilirubin ratio was statistically ex
pressed by t values (Table 2) Some of the differences in the
bilirubin “concentrations were statistically significant eg
the difference m total bilirubin between cirrhosis and other
forms of jaundice and prompt reacting biirubin between
biliary obstruction and cirrhosis or mfectious hepatitis There
was no sigruficant difference between biliary obstruction and
toxic hepatitis or between toaic and mfectious hepatitis The
only significant difference m prompt total bilirubin ratio was

€ Am J M Sc 219 307313 Mach 1930
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found between extrahepatic bihary obstruction and cirrhosts

Differences m total and prompt reacting bilirubin are of
Iittle differential diagnostic value Only n crrhosis are both
less elevated on the average than 1n the other conditions They
reflect the stage rather than the etiology of jaundice Elevation
of the prompt reacting fraction 1n subsiding jaundice md
cates persistence of the disease

The most significant change i serum bilirubin fractions
between normal serum and serum from jaundiced patients
TABLE 1 —MEan Promer REACTING AND ToTAL SERUM BILIRUBIN AND

Promer ToraL Binimusin RATios v 279 JAUNDICED
Patients anp 31 CoNtROLS*

P ourr Frowrr
’ No o REACT NG To Tota

D aenas s Pa N3 | Mc/100Cc | Mc/100Cc | Ra o
Normat 3 15 051 2941
Crrrhosis 114 434 990 3864
Infectious hepatitis 44 5.32 1458 3396
Toxic hepatitis 37 686 1543 4348

Extrahepatic biliary

obstruction 84 816 1872 434

Int ldeterm tons nly

TABLE 2 —T VALUES For DIFFERENCES IN MEANS oF PRoMPT REACTING
AnD ToTAL SerUm BILIRUBLN aND Promer ToTAL BiLmusiN
RaTio BETWEEN VARIOUS ErroLosic ForMs OF JAUNDICE®

P om 7 P it

R o ‘ To ar_|To Ra o
Biliary obstruction—cirrhosis 467 5 269
1hary obstruction-—infectious hepatitis 320 1% 173
1liary obstruction—toxic hepatitrs 096 11 001
Infectious hepatiis—airrhosis 133 28 012
Toxic hepatitis—cirrhosis 200 20 179
Toxic hepatitis—infectious hepatitis 118 0 2 140

At value boe 200 ndcats a sgnficant diffe enc

exclusive of those with hemolytic jaundice 1s that the ratio
of prompt reacting to total bilirubin 1s mcreased As jaundice
pecomes very deep the ratio tends to decrease although not
to the level of serum from nonjaundiced patients These
changes occur m both parenchymal and obstructive jaundice
Differences 1n prompt total bilirubin ratio are therefore re
lated to the level of total bilirubin rather than to the disease
The amount of prompt reacting serum bilirubin depends on
the degree of jaundice As jaundice develops the prompt
reacting fraction icreases more than the indirect When jaun
diee 15 established the rise of both fractions 1s fairly parallel
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When bilirubinemta exceeds 40 mg /100 cc the increase of the
mdirect fraction 1s greater than that of the prompt reacting
one

Comparison of the histologic picture of 153 liver biopsy
specimens revealed no relation between presence or absence of
Jaundice and degree of hver cell damage There was a shght
sigmficant correlation between presence of hver cell damage
and absolute values of prompt reacting and total bilirubin

These observations support the concept that bilirubin 1s
changed from the wdirect to the prompt reacting form n the
Kupffer cells and 1s transmitted to liver cells for excretion
The small amounts of prompt reacttng bilirubin normally
present m the blood are present because they have not been
taken up by the liver cells In parenchymal jaundice Inver cells
are unable to accept all of the hilirubin and n obstructive
Jaundice they are unable to excrete 1t The result 1s a return
of prompt reacting bilirubin to the blood and accumulation of
bilirybin i Kupffer cells This accumulation impairs bilirubin
uptake and results in subsequent mdirect bilirubm increases
Limitations and Ments of Single Serum Sample Analysis
12 Dyff D. of Jaundice are considered by F W
Hoffbauer E D Rames and ] B Menert® (Umv of Minne
sota) The biochemical procedures used on single serum sam
ples from 77 patients with extrahepatic bihary obstruction
and 70 with parenchymal Irver disease are histed m Table 1
The values presented m Table 2 ndicate the anticipated re

TABLE | —Broceemicar Procenures Usen

P v M n Nx Vv
1 Serum bilirabm Malloy & Eveyn as 1 (prompt direct) 02
odified by Duccr &  mg /100 cc (fotal
Watson Lih(x;ect xoomdlrett)
m cc
2 Cephialin cholesterol =
flocculation Hanger A reading greater than
1 r_may be
3 Th considered abnormal
is wmol turbidity  Maclagan 04 umts
erum cholesteral
s (total) Schoenhetmer & Sperry 180 220 mg /100 cc

Serum cholesterol
6 {esterified fraction) ~ Schoenhemmer & Sperry 50 657 of total
Alkaline phosphatase Bodansky 14 umt</100 cc

—_—
) J Lab &Cl Md 3412591278 S pt mbe 1949
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sults assuming that the procedures would always yield results
of differential diagnostic value Instances in which the actual
results failed to conform with those listed in Table 2 are tabu
lated 1n Table 3

Certamn charactenstic brochemica) responses oceus fanly
umformly as a result of hepatic disease and bile duct obstruc
tion Most patients with extrahepatic bile duct obstruction

TABLE 2~Awpicieatep REsuits In BrocuEMIcAL TESTs
Usep ;v AuTHOBS

B o2 . 24 4 -
5 53 5 FH M %
sy 355 R Gy g N
8, Bsx | Pzf | 23 L 33
&3 dad S28 25 E2 1 238
Extrahepaticil+ or below[0 4 units|Above 225 | Above 50 |Above 10
obstruction mg /100 ce., uni
Parenchymal Above 14 |Above 4 [Below 225 [ Below 50" (Below 10
hiver disease| units mg /100 cc uads

TABLE 3—Instavces 1v Wmica Actual Resuirs FALe
70 CovroRM WITH ANTIQPATED RESULTS

d g |2
LR
H g2 | oz« | E5 | 32 %8
Disus 3 | 8o | &5 | B3 f &a | 48
Carcinoma 28 2 4 2; 3
Common duct stone 39 2 1 1 1 12
Common duct stricture] 10 (R 1 3 2 iy
Total 77 1 6 _|_3 3 L
hosts 26 9 9 16 3
g{‘:;‘)ahi‘ls 3 5 € 1 10 8
Miscellaneous hepatie | 13 10 g 6 1
disease _ — - — _ —
Total 70 24 21 7z 3z 24

show clevated cholesterol and alkalme phosphatase levels but
respond normally to thymol turbidity and cephalin cholesterol
doceulation tests Many patients w ith jaundice due to drffuse
Iner disease exbibt brochenucal changes of an opposite na
ture gving such tests a differential dragnostsc value How
ever, some patients with parenchymal liver disease show car
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tam changes that closely parallel thase seen mn extrahepatic
obstruction

This hmitation of the use of the hiver function test reflects
a basic pathologic phenomenon Diffuse liver damage exist
ing 1 hepatitss and cirrhosss m1y mantfest stself with varymng

pt on hep 11 or chol lar functional impair
ment The former 1s the classic type and resultant biochemical
changes are quite charactersstic and readily recognizable
When the latter predomunates the results of the tests may
prove misleading from a differential diagnostic standpomnt

[One 1nteresting aspect of ths contribution 15 a di cu sion of the
mimumum yet presumably adequate group of Iiner function tests proposed
n the past five years by different American imestigators for differential
diagnosis of jaundice A 1n the search for the Norths est Pa sage certan
ifficulties are alwvays being encountered —Ed 1

Quantitative Correlation of Morphologic Liver Changes
and Chmical Tests was studied by Hans Popper Frederick
Stergmann and Paul B Szanto? (Chicago) to deterume (1)
the statistical correlation between abnormalities m results of
liver functson tests and liver cell changes (2) which tests
show the best correlation (3) 1f the number of tests with ab
normal resnits 1s related to the degree of liver cell changes
(4) 1f correlation between severity of liver cell damage and
degree of functional impatrment 1s related to the speafic iver
disease present and (5) which tests may be used as screen
ing tests for presence of hepatic damage

Of 257 biopsy specimens 196 were obtatned by Turkel
needle asprration and 61 by excision from patients with mfec
tous and toxic hepatitis cirrhosis with and without jaundice
extrahepatic biliary obstruction with and without mfe.tion
and varous gastrointestinal disarders for which laparotomy
was performed

Hepatic tests were done at the tume of or within two days
before or after bhiopsy and were graded m abnormality from
Oto 3+ Liver cell changes were graded O to 3+ progressing
from umform appearance of cells and nucles (0) to moderate
Vanations with umiform cytoplasm (1) moderate trregular
1ty of cells with nuclear abnormalities and/or changes m cyto
Plasm (2) and stohing abnormalities (3)

The degree of structural liver cell damages of biopsy tis
Sue was statistically correlated with the degree of abhormality

W A T Pk 15710720 Ag ot 1943
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m results of the series of iver function tests even though
mdrvidual cases no correlation existed Such correlation m
dicates only an association and does not establish that Inver
cell damage causes the test results Results of tests for total
serum protewn and cholesterol fecal urobilinogen nonprotemn
mitrogen prothrombin time and sedimentation rate had no sig
mificant association with degree of lver damage Urmary
urobilinogen and alkaline phosphatase tests showed qualita
tive but not quantitative correlation with hepatic damage for
bibiary obstruction reduces urinary urobthnogen and elevates
the alkaline phosphatase values mdependent of hiver damage
The degree of liver damage was sigmificantly correlated with
the serum bilirubin albumm globulin and flocculation tests
Association with a decrease 1n albumin 15 explained by forma
tion of albummn 1n hiver cells Globulin 1ncrease 1s due to the
mesenchymal reaction 1n many forms of hepatocellular 1zjury
except extrahepatic biliary obstruction without mfection This
accounts for the close correlation of cephalin flocculation and
thymol turbudity with the degree of liver damage smce both
tests depend on elevation of globulins and decrease 1 albu
min If dary infection pl extrahepatic biliary
obstruction however these tests become positive

The greater the severity of liver damage the greater the
number of positive hiver tests tndependent of the physiologic
basis of the test For screenmng purposes the cephaln floc
culation and urmary urobilinogen tests are the most helpful
since posttive results mdicate liver damage whereas negative
results do not exclude 1t m presence of biliary obstruction

Differential Diagnosis of Jaundice Bernardo Sepulveda
Horacio Jimch and Eduardo Barroso? review 125 cases stud
1ed between January 1947 and September 1948 There were
66 females and 59 males mostly adults For the purposes of
this study only patients were classified as having one of
three types of jaundice (1) prehepatic hemolytic or non
hemolytic (2) intrahepatic parenchymal or cholangitic both
acute and chronic (3) posthepatic bemign or malignant with
out or with secondary hepatic lesion Diagnosis was confirmed
by autopsy n 60 cases by liver biopsy w 33 and by operation
mn 14 (856 per cent altogether) 1n the other 18 the chinical
picture and laboratory data did not leave any doubt as to diag

T Rev  ctgeemcl 1169189 Ty 1949
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nosts In all patients a clinical history was taken and routine
laboratory examinations were made liver function tests were
repeated every 10 days n acute and every 20 days in chrosue
cases Special studies were made when ndicated

Diagnosis of prehepatic jaundice generally was not diffi
cult In dragnosts of ntra or posthepatic jaundice there are
useful and useless climcal laberatory and roentgenologic
data Useful data are those which occur frequently or enclu
swvely 1n one type of jaundice and rarely or not at all 1n an
other type The value of individual data must always be con
sidered 1n connection with the entire picture Despite recent
development of laboratory technics a good chnical history
continues to serve as foundation for diagnosis With clhinical
data alone dragnosis was made 1n 70 per cent of these cases
R and y are valtable aids
when therr results are judiciously mterpreted 25 per cent of
these cases were diagnosed with their use When these meth
ods do not estabhish diagnosis Iner biopsy may identify
]cho!angmc or posthepatic jaundice wath secondary hver
esion

In cholangitic jaundice the symptomatic picture and some
laboratory data are symilar to those of bemign posthepatic
Jaundice but the fesions pred mn
the intrahepatic bihary canaliculi while the liver cells remam
relatively mtact There 13 no obstruction of the extrahepatic
biliary passages This variety 1s rare It occurred m only 32
per cent of the 125 cases In practice 1t 15 found that these
Patients are operated on for obstruction of extrahepatic ducts
When cholangitic jaundice becomes chromic 1t causes chol
angitic carchosts which 1s similar to Hanot s cirrhosis

[Herewith 15 a glimpse wto the attitude some of our friends below
the border have toward the problem of yaundice from the diagnostic
standpoint —~Ed 1

Needle Biopsy of Liver Expenences m Differential Diag
Bosis of Jaundice are reported by F G Weisbrod L Schiff
E A Gall F P Cleveland and J R Berman® (Umiv of Cin
cmnatt) From 157 patients with jaundice 181 adequate liver
biopsies were obtaned Fagure 123 shows that diagnosis based
on biopsy was much more reliable than that based on the com
bined results of cephalin flocculation thymol turbsdity and

@ 6t terter4ssrz ] ay 1950
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serum alkalme phosphatase determinations in the vanous
forms of )aundice studied Errors i differentiating virus
hepatitss from obstructive jaundice on the basis of needle
biopsy are more likely to occur late m the course of virus
hepatitis or m nulder cases Morphologic changes n the first
two weeks of obstructive jaundice may be wrongly ascribed
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to virus hepatitis Diagnostic efficiency improves as the per
son performing the bropsies and the pathologist mterpreting

them become more expertenced

[The conclustons of the autlors of this mstructive article are 10 sml».6
ing agreement with thosc of hrarup (Acta med. Scandinav vol e
supp 234 1949) whose authoritatne and dlummating resiew m Loghs
L hrtly recommend to all readers interested 1n this field—Ed.

following articles by Richetts Palmer and thewr associates are
%\mT 2; an mstnﬁcﬂve series dealing with studies of serum proteins 1
Vatous types of hepatic disease by means of the rchab)e,Tl‘)]d;“ISn:g’s);:
e
ratus Their findings are largely an agreement with those of of 1_\
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gators notably those of Whitman Rossmuller and Lewis i untreated
cases of portal currhosis (J Lab & Cln Med 35 167 180 February
1950) The beneficent results of modern methods of treatment are con
firmed by their obsersations —Ed

Serum Proteins in Portal Cirthosis under Medical Man
agement Electrophoretic Studies Kenneth Sterlng William
E Ricketts Joseph B kirsner and Walter L Palmer* (Umiv
of Chicago) carried out such studies on five patients with
hepatic msufficiency and ascites during the course of medical
management for periods up to 10 months and on five who had
been severely 11l with hepatic msufficiency but had clinically
recovered with treatment and remamed asymptomatie for aver
2 years AIll patients were chrome alcoholics with proved
portal arthosis

The patients 1 the first group imtially had marked dum
nution of albunun fractions and elevation of gamma globulin
fractions with somewhat less elevation of beta globulins
During medical treatment serum proteins progressively ap
proached normal comeiding with chinteal improvement How
tver 1n two patients when clinical recovery was considered
complete electrophoretic determmations still disclosed appre
ciable abnormalties 1n serum protein composttion Deternu
mations in the second group showed that the serum proteins
may eventually become normal or nearly so in cases of long
term recovery under medical management

Infusions of plasma were followed by ncreases i albumin
beta and gamma globulin fractrons and total protemns The

effects of ad 1on of salt poor ted

human albumin were strihmg elevation of albumin and de
Pression of globulin fractions presumably due to dilution
Shortly thereafter some declie of alburmn and mise of gamma
globulin and other globulin fractions occurred These changes
may have resulted from decreased plasma volume as albumin
left the circulation and subsequent concentration of globulin

Companson of the alteration of serum proteins with re
sults of various tests of hepatic function performed simulta
feously failed to reveal any direct correlation

Electrophoretic Studies of Serum Protewns 1 Portal Cir
thosis William E Richetts Kenneth Sterling Joseph B Kirs
fer and Walter L Palmers (Univ of Chicago) svestigated

“y
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A

Abscess amebic  with hepatitis
614 spontaneous cold of chest
wall 1

Acety] beta methylcholine
Mecholy 1%)

Acctylcholmc
rial disease

Acd  organic effect on tubercle
bacille 167  reducing mecha
rsl-l‘zms of duodenum and ulcer

(see

for <tenosing arte

Aadity gastric  effect of atropine
on interdigestive phase 547 —
banthine 549 Istamme test for
measurement, fallacies 552 re
sponse to nsulm hypogl,cemm

Allergy  with congemtal bronchi
ectasis and situs imversus organ
orum 201 f granulomatosis and
angutis from with perartentis
nodosa 496 nonspecific demon
strated by tuberculm test, 164
to quuudine thrombocytopeme
purpura from 084 1ascular (ex
perimental) 493

Alveolar capillary  diffusion  1m
pared 1 chromc Jung discase
ACTH and cortisane for 153

Amcbiasis  aureomycn for 664 f

with hepatitis 614  terramycin
for 63
Amethopterin toucity  reversal by
citroyorum factor
$iphenhy d.

lise  with

549 secretion
544 and vagal stimulation 5:5
after vagotomy (complete) 532
{see Adrenocorticotrophic
hormone)
Adenomatosis pulmonary 226 ff
Adrenalectomy  hlateral for ma
Isgnant hy pertension and diabetes

13

Adrcnalin @ for ulcer 558

Adrenocorticotrophic hormone  for
asthma — antihistaminic - proper

tes 206 for berylhum granu
lomatosis 214 for chromc
lung discase 151 —with m

paired  alveolar capillary  &f
fusion 153 or  dissermnated
tupus erythematoss 116 dor
erythroblastosis fetalis 290 for
hemolytic anerma 291 f  for
nduced fever 25 for infection
21 f  for levherma 3/0 f for
tymrhoblastoma 3 0 £ for ne
phrotic synirome 526 for pneu
monta 21 for purpura (anaphy
lactoxd) 388  for rheumatic
fever 103 fF 425§
Aerosols  for bronclnns and bron
ch olitts 1 chromic ung discase
149 pemcltim and particle size

7

Albumin  concentrate 1 hum.'m se
rum for nephro 1

Alccholi m  Iner ﬁmcuon mn 599

mne for bronchospasm 206
Aminoptersn for leuhemia 362 ff
toxicity reversal by citrovorum

factor 366

\nemsa  aplastic therapy 328
blood transfusions for hemo-
sderosss after 267 f  of cancer
and metastases to marrow--co-
balt for 331 Jerrohytie 2/1 ff
—acquired ACTH for 291 ff
—acquired hemagglotimns  and
hypersplenic mechanism 2.6 —
acquired with thrombocytopenic
purpura 3/6 3,8 —congenital
ACTH for 293 —dagnosts
antiglobulin  test for 275 —
famibial intrmsic erythrocyte ab-
normahty with 260 —familial
non pherocytic 281 —labora
tory data 2/4 hy pachromic iron
for  26; ff hypoplastic
(congcnual) 3’6 of “infection,
sron 1ntravenou Iy for 330 o
lymphatic  leuhema  hemolytic
factor m 355 riacrocihic 2%
—aitrovorum factor for 303
Mediterrancas erythrocyte sur
anal i 2,9 —scrum iron and
1ron binling  capaosty 28
meqaloblastie wn anfants  patho-
genesss 316 —mn infants vita
mun B for 317 —of pregnancy
and fucrperiym vitanu B an

672
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folic asd for 318 permtcrous 296
# —with acute wfcction bone
marrow 10 —aureomycin
for ““pile pigment forimed
m 312 —atrovorum factor for
301 f —wntiatory factor m
Serum 307 —ntestinal content
of growth factors for Str fecals
and L leichmanmu 306 —an
inteinsic factor 309 —ntrmsic
factor absent after total gas
trectomy 311 —plasma and red
cdl won tumover rates <62 —
with stomach cancer mortality
—therapy 6% 296
f —witamm B and folic acad
for effect on bone marrow
s ckle cell aplastic cnisis in 236
“hemoglobin 1, 271 sphero-
cytic, famultal crisis i, 28>
Anesthesta cyclopropane and ven
tricular arrhythmias 4/
neurysm cerebral diagnosis and
therapy 508 ventnicular ECG

m

Angutis allergie  with _atlergic
granulomatosis and periartentis
nodosa 496

Angma pectonts  durmg decub tus
‘mamfestation of circutatory fal
ure hydrn® the

673

Anticoagulants on ambulatory ba
s for prophylaxis of recurrent
505" circulating w he
mophibia 394 £ 357 for throm
boembolic disease 503
Antigens _ localization 18 tissuc
cells 127
Antinstamunes  for bronchial asth
ma_ 2 or common cold 88
Antithrombin  excess
Tever folloying purpusa
minans
Anuna conservative therapy 53.
‘termittent penitoncal lavage for
536 potasswm retention in (=3
tion exchange resu for 531
Anus pamful suppository for 668
Anxicty and hyperventilation syn
drome

m scarlet
ful

coarciation of i nfants

—with patent ductus ar
teriosus  functional pathology
412 stenosis with calcahcation of
valve diagnosts

Apparatus abrasive gastric balloon
for exfohation of cancer cells

3
Asrhythmias 469 ff paroxysmal
prophylaxis with thiouracit 477
Procame amide for 473 qua
Ny for 475 f

ophyllne therapy for 457 of
effort method for evaluation of
effccts of drugs on pan
effort test for 447 450 ntract
atle  with congestive failure
13 for 516

Anomalies congemtal of heart
309 fF

Anoxia fulminating artific al res
piration for 146
Anubiotics  (see also  speasfic
agents) bacteral reactions 10
SF combined therapy for
feetions 12 i monibas & from
with sulfonamides  for ty
phoud carners 45
Antibody 1 garoxy mal cold be
moglobinuna, 273
and nutritional dcfiency 124
—-inh bited effects of nyection of
foreign proton 12> titers 0
rheumatic feyer hemolytic streps
tococcic  anfection  vheurnatox
2nd nonrheumatotd arthrins 107

dine P 75

tomic Ufrom digitalis—pota suwm
for 472 ventucular and cyclo
propane anesthesia, 4/0

Aderes abdomnal aosta (lower)
setohc murmur over in periph
o) va cular disease 498 cor
Gnary di ease 447 &
O bood cholesterol fevel 457
Senipheral disease 494 i pul

121 —and systemic amastomo-
2! o tubercalosis 173 stenosing
pracesses of

Artersosclero s and cholesterol
"1 1t expenmental 1 pyridox
sne deficiency 458

Arterstis  obliterative 494 of st

i theumatod ar
thrtis 109 temporal aureomy
ein for 11

Arthr usrhesmatord astentis of
striated muscle 10 109 nd hea
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disease 429 serologic diagnosis
107

Ascites  wath portal cirrhosts 622

Ascorbic acid {see Vitamin C)

Aspirin (see Salicylates)

Asthema _ neuroairculatory  pro
longed P R nterval 1n ECG 478

Asthma  bronchial 204 ff —
ACTH for 206 ~bronchicctasis
m 203 —cnsis broncht duning
20§ —d:phenh)draml{l‘e with
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Balloon abrasive for exfoliation of
gastric cancer cells 593

Banthime for duodenal ulcer 580
effect on gastric secretion $49

Bantys syndrome 6o

BCG vacanation and sarcoidosis
2200 value of 171 f

Bedpan and bedside commode en
ergy eapended on 514

Bed rest abused i myocardial 1n
farcuon

ect on motility of

—sudden death from 204
cardiac dorsal spine radiculitis
<umulating 460

for
206

offe
upper small intestine
Benem:id effect on p anunosalicyhie
acid plasma concentration 183
Bcnzudm\ane m dxagnosls of

Atelectasis 1 pertussis 202 post
operatine suction
for 143

Ath(crosclcms:s and blood lipids
458

Atrium . normal and  diseased
hearts EKY studies 492

Beryllum granulomatasls ACTH
for 214 ff toxicology 2.

Bile pigment formation 2 perm
cious anemia

Biliary tract dyskinesta studied by
e hol

Atropine _effect on
phase of gastric secrction 547
and motility of upper small
testine

Aurcomycin for amebiasis 664
for artersis (temporal) 118
bacterial reactions to 10 for
brucellosts (acute) 47 chloram
phenicol  therapy for Staph
aureus endocarditis yvitamin de
ficsency during 16 for common
cold 91  dihydrostreptomycn
therapy for brucelloais 48 ~for
Hodghmns disease 103 and m
testinal flora 654  momhasis
from 18 for mumps 92 for
perpicious anermia 304 for pren
moma esophagogastritis from
542 for prophylaxis of vaccinia
reaction 99 for relapsing fever
(tick borne) retention
encma failure of absorption 21
for rickettsialpox

Auscultation 10 heart disease 407

421 n peripheral vascular
disease 498
B

Baaillus  subtilis antagomstic
stram for typhoud carniers 45
Bactenia effect on glucose content
of cerebrospinal flud n memn
aitis 30 reamcms to chemather
apeutic agents 9 ff

D

632

Bishydroxycoumarin (sce Dicum
aro]?,

Blast wjury of lungs 231
Bock ganglionte  hexamethonrum
501 —stellate for cerebral
thmmbos:s and embolism
regional nerve for toxemuas of
pregnancy 520
Blood (see also Circulation Eryth
rocytes etc.) 26 choles
terol 1 coronary artery disease
457 —effect of egg yolk choles
terol diet 458 —eflect of fat
free diet 456 ——and health in
wartime 454 coagulation 389
—Ac globulin and SPCA s
389 —de!cct, n hemophilia 394
—defect, with intra
uterme death from Rh 1sosenst
unzation 402 —defect, 10 jaun
dice 398 ~—defect m premzture
separation of placenta
effect of cream 554 —and labxle
factor 391 --m thromboplastin
deficiency diseases 392 group O
immune 1soantibodies 1 265
hyper plenism, 337 1n infectious
mononucleoss 381 Iipds  and
atherosclerosis 455 plasma iron
turnover 1n 261 pressure (see
Hypertension) 1n scarlet fover
following  purpara  fulminans
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383 scrum amylase effect of
pancreatic duct hlling i cho-
langiography 636 ~amyl
and pancreatic function 640 £
—nhibitory_factor tn permcious
anema, 307 —iron and sron
bmding capacity 10 Mediterranean
anema, 2/ assium abnor
malty ECG m 490 f —potas
swm level effect of persistent
loss of gastric juice DO~
tein fractions (electropheretic
i hepatobiliary disease 602
sludge phenomenon, 262 sugar
and gastnc secretion 549w
thrombocytopeme  purpura 376
~—from allergy to quimdine
384 trarsfusion for aplastic
anemya, 328 —dangerous unt
versal dorors 265 —{ex
sanguino-) for hepatorenal syn
drome with renal fayure 533
—for gastromtestinal hemor
rhage, 572 574 —hemolytic re
actions without demonstrable he
molysin 266 —hemophilia re
fractory to 397 —for lymphatic
leuherma 355 —repeated hemo
sderosis after 267 f vessels
of gasiric ulcer 562
Bolticlks sarcaid 218 ACTH for

Bone marrow n won deficiency
anema 321  after rrradiation
with and without spleen protec

tion 335 n leukema guide for
therapy 362 metastases and
oema or cancer 331 n per

% Clous anest o with acute nfec
ton 313 —effect of vitamin

and tohic acd 300 ~nntbitory
actor m  erum 30
Bornholm di ease  dragnosis 73

Virnses of 74 B
Bram cerebral cortex and ga tric
xsrg;mny 556 vascular disease of

Breathlessness 512
Brlls disease diagnosis /0
Bronch  during asthmatic cnisis

Bronchuectasts 199 ff 1 asthma
203 chromc ACTH for 151
Congemtal with situs anversus
ofganorum and allergy 201 f
deoxyribonuclease for 151 in

675

pertussis 20. pulmonary artery
m

Brenchiolitis and bronchitis  acute
suppurative in chromc lung ais
ease 147

Bronchopneumomia  and granulo-
penia 245 1 pertwssis 202

Bronchoscopic suction for postop-
erati e atelectasts

Bronchospasm ACTH for 206
diphenbydramine with ephedrine
of ammophyllme for
perimental 205

Brucello 15 acute antibiotics for
47 f and multple clerosts 49

Bysstnosis 1 cotton wmdustry 216

Cadmum  toxacology 213
Calcfication of aortic valve with
tenosis 408 pulmonary and his
toplasmin sensitiyity i
Cancer anemua of and metasta es
bone marrow-—cobalt for 331

balloon for 593 —at laparotomy
difficult es 1 recogmtion 59
h permicious anermia  mor
—and polyp
58 —and ulcer 592 of hungs
220 & —n chromate workers
222 —eytologic diagnosis 2.4
—diagnosis by tracheal aspira
ton 22% —m Iceland 222 —
with pulmonary tuberculosts 275
—simulatmg  pleural mesothels
oma 200 —and smoking
ff micro orgamssm n groper
ties and pathogemicity 132 of
mouth and smoking 221 of pan
crea secretm test In 644 trt
ethylene melamme for 372
wiruses for (experimental) 34/

Cardiosclerosis  and  cholesterol
454

Cardiospa m  psychosomatic s
2

pect

Cardits rheumatc  ACTH for
425 f ECGin 4.8
Canmamide effect on p ammo

salicyl ¢ acd plasma concentra
tion18;

Caroid ® for e ophageal ob truc
tion from food mpaction 547
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Catarrht pituttous 252

CCh 179 for hypertcnsion 442

Cehac disease 658

Cercbro pmal flind  glucose content
m meningitts effect of leukocytes
and bactera 30

Chest 137 ff 1n anlylosing spon
dylitis 144 pain m acute cor
onary thrombosis ethy] chlonide

pray for 449 wall' cold ab
scesses of 187
Chichenpox  pneumomtis  death

from 93 orchttis with testicular
atrophy from

Children’ _circulatory Ludney dis
ease m 519 favisman 282 Lo
flers yndrome n 251 \fediter
ranean anemia 1 278 f  men
g(‘lgms m from double mfection

Chlosamphemicol aureomycin
therapy for Staph aureus endo
carditis yitarmn deficiency dur
g 16 ‘bactenal reactions to
10 for brucellosis (acute) 47 f
cortisone therapy for typhoid

dihydrostreptomycm  ther
apy for typhoid and intestinal
perforation 44 for H influenzae

INDEX

anomalies of venous return to
heart 410 and cerebral vascu
lar acadents 507 coronary im
paired 447 ff  falure of mam
festation m angmna  decubitus
451 portal extra and intrahe
patic obstruction 626 ff  pul
uonary collateral 1 chrome
lung disease 142 —and infarc
tion 243 time 1n large pen
cardual effusions 459

Cirthostis  Laennces B colr septs
cemia 36 —diffcrentiation
626 —low sodwm and high pro-
tem diet for 623 hpotropic fac
tors for 625 of huer 618 —and
alcoholism 599 —bleeding tend
ency 398 —electrophorctic
serum protewn fractions i 602
—fatty needle biopsy and hyer
function 607 —siderotic after
transfusions 269 —steatorrhea
m 606 f portal 619 —with
asates 622 ~—latent 6 0

Citrovorum factor  deficient diet,
and macrocytic anemta 296 for
macrocytic anerma 303 for per
nicious anema 301 i for re
versal of toacity of folic acd

menngius 39 and mtestinal antagomists 366  for tropical
flora 654 momhasis from sprue

penraalhn n entero-  Claud Tustamine intra ar
coccie nfections 12 —in strep terially for 503 intermuttent
tococcic infections 13 retention and vascular spasm 497

encma absorption 2In  for I
662

Cobalt for anemia of cancer 331
Cocardiosd pulmonary

phod 42
~—synthetie vs fermentation type
43 “for ulcerative colitts 667

Chloromycetn® (see Chloram
phenicol)

Cholangiography  pancreatic duct
filling m_cffect on serum amylase
level 636 peritoneoscopic
study of bihary dyskinesia 032

Cholecy stography  oral i viral
hepatitt

Chole terol  blood 1n coronary ar
tery disease 457 -—effect of egg
yolk cholesterol diet 458  ~—ef
fect of fat free dict 456 intake
and health 1 wartime 454

Choline for cirthosis 62>

Chrommum  lung e1ncer from 222
lung disease from 233 tovicol
ogy 213

Circulation (see al o Blood) 1

course 196 eprdenuc 194
Cold common antih stamines for
88 ff  aurcomycin for 91
Colectomy  after ileo tomy for
ulcerative colitis
Colitrs_ulceratnne chloramphenicol
for 667 surgery for 667
Coltagen di cases (see also pecific
dusor lers) ff hffuse
ACTH and corticone for 116
Colon (sce also Inte tines) bacil
lus infections o5 H  dicorders
of therapy
Compound I" ( ec Cortisone)
Constipation  with peptsc ulcer S67
Cor pulmonale with cardiac fail
ure therapy
Cortigen  for ulcer 558
Corttsone  chloramphenico! ther
apy for tyrhoal 22 for chronic
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lung dssease with imparred alve
olar capiliary diffusion 153 for
dissemunated lupus  erythemato-
sus 116 £ for nfection 2] f
for leukemia 3,0 f for lympho
blastoma 5,0 f for rheumatic
fz\er 103 i for sarcodosis
o 10b
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sclerosss from 458 sice or bar
Ity for hypertension 457  for
uicer blecding 554 —duodenal

—peptic with constip tion

Digitahs  for heart disea e with
out congestive failure or auricu
1

r (

tal) 174 for tyrhard 23 for
typhoid carriers 25

CD};E" processing  byssinosts from

lar 1 toxic ar
rhythouas from potassium for
1) hvdroergocormne  for hyperten
sion
h

Cream eff ct on blood 1
54

Cryptococcosis 196
yanosis  with congemital heart
disease ECG in 473
Cyclopropane anesthesta and ven
tculac arrhythmas 470
Cysts hydatid of lungs 247
Cytology 1n lung cancer 223 £

D
DDT purpura from 386
Deoxysibonuclease  for liquefying

wiscous purulent exudates 151
Desowye ttca tecone for ulecr

Dextran  for nephrotic edema 5 %

Diab tes and hepatitis 617 with
malignant hypert nston bilateral
adrenalectomy for 446  venal
hadney function 1 519 and war
tme diet 454

Darrthea and achlorhydria 657
and vomting ep demic in new
bon 3

Dibenam ne ® 1n  iagnoss and
therapy of pheochromocytoma
434 for hypertension 418 443

Dicumarol ® for heart fa lure ef
fect on mortal ty and incidence

of thromboembol sm for
myocardial infa ction 447
Diencephalic yndrome and dien

cephal ¢ epilepsy 445

Diet (see also Nutrition) for
anursa 532 egg yolk cholesterol
cifect on serum cholesterol 458
fat free _low erum chole terol
from 456 for gastrowntestinal
hemorrhage 574 um
and high proten for Laen
nee's cirrhosis 6 3 —for hyper
te sion 435 T pyr doxine de

expe imental  arter o

therapy for bricellosts 48 cnlor
amph nicol therapy tfor typhod
and 1inte timal perforaticn 44
effect on intestinal flora 654

Dirhenydramine  « ith ephedrine
or ammophylline for broncho
pasm

Diphtheria  immunization agarast
and poltomyel tis 84

D uretics mercurial (sce also
¢ fic agents) and electrolste bal
ance in congestive heart faure
464 £

Drowning % ray changes durmg
recavery 732

Ductus arteriosus patent clinical
apect 411 with coarctation of
aorta fanctional pathology 412

Duodenum (see al o Intestines)
54 acd reducing mecha

nisms of and ulcer 546 after
ga trectomy

Dy entery chromc bac llary ty

Phod ~ enterocolitis s mulat ng
chloramphen col for
Dy knesia  bilary  tadied by

peritonco copic cholangiography
63. 1n hepatolent cular degener
ation 616
E
Eclampsia regional erve block
for hudney function after 570
Edema 1 nephross ACTH for
526 —concentrated human se
um albummn for 5.7 —dextran

Essenmengers complex  climcal
a pects 412 functional pathol

gy 4l
Electrocardiography _4/8 ff 1n
angina pectors 450 in atrial
eptal defect 471 n congen tal
hea t disease 409 423 £ n hy
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perpotasseia, 488 90 f
hypopotassema 490 f 5§62 mul
tiple lead 485 1n nearocircula
tory asthema prolonged P R 1
terval /8 precordial QRS
complex 1 normal subject and
ventnicnlar hypertrophy 4/9 1
rheymatic cacditis 428° 1o tachy
cardia  special auricylar lead,
469 value of umipolar extremuty
leads 434 i ventricular apeu
Tysm 436 § 1 Wollf Parknson
‘White syndrome 470

Electrokymography atrium in nor
ma) and dtscased hearts

Electson micioscopy  of Newcastle
discase virus 12!

Elettrophoretic analysts of serum
protetn fractions in hepatobihiary
disease

Embolism ( ee also Thrombosi<)
cercbral stellate ganghon blach
for 511 pulmonary 504 —ex
pertmental  without nfarction
243 —pleural eosnopluiha from
256 recurrent of cardiac origin
prophylaxss 503

Emotion and ECC i neurocircu
latory a themsa

Emphy<ema pulmonary 207 £
ACTH for 151 chrome physio
pathologic a pects 208 from
brosis re preatory function
138 §f_ hypertrophic pathogene
;151 207 pneumoperitoneum tor

trepto

FEmpyema postpneumome
therapy

hinase streptodorna e
224

2

Encephalius  Rus san  virus of
oncolytic effect enhanced 339

Encephalopathy sron 325

Erdocarditis bacteral 32 ff ex
perimental production 32 from
Staph aureus witamn deficiency
during aurcamsycin~cHlacamphert
acol therapy 16 subocute mech
am m_of cure 3% —pemaitlia
for 33 —therapy 430

Enema  retention  ab orption of
antibotics 21
Enterococaic infections  combined

antsbiotic therapy for
Enterocolitis, Yyphord  simulating

INDEA

Eosinophilia of pleural fuid 255 f

Ephedrine  with diphenhydravune
for bronchospasm 2

Epilepsy diencephalic
cephalic syndrome 445

Epmephrine i hypersplenism
splenic blood studies 337

Ex:‘got alkalods  for hypertension

and dien

08
Erythroblastosis  fetahs ACTH

for 290 prevention of hermc
terus 17 288
Enythrocytes  agglutimation of

206 hemolysis wn paroxysmal
cold bemoglobinuria ™ 273
trinsie abnormalitv i familal
hemolyttc anerma 280 1ron tum
over in 261 sensitized and di
agnosis of hemolytic disorders
275 an sichie cell anemua 271
280 and <ludgng 262 sur
Elval m Mediterranean anemia
79
Esophagogastritis  with aureomy
cin therapy 54,
Esophagus (see alsa Gastromntes
tinal tract) bleeding vances of
cmergency treatment §41 ol
structed by food caroid® for $42
Ethyl chloride pray for chest pamn
of acute coronary thrombasts 449
Ethyl vamllate for dissenupated
lustoplasmosss 63
Exsangumotransfusion  for hepa
torenal syndrome with  acute
renal falure 233
Eyes allergic thrombo 1s of setinal
vemns 495 changes m a peculiar
peumonsa, 160
¥
Factor V' absent 1 scarlet feser
Tollow g purpura fulminans 383
Cat emul son 1n parenteral nutes
tion, 670
Payusm 1 chiMdren 282
Felty s syndrome  splenectomy for
3:

Fever nduced eficct of ACTH 25

Fiboflation_auncular  wath mutral
tenosts first heart sound m 07

Fibrinogen for coagulation defect
ur pregnancy ki

Fibrosis, pulmonary cause, 162n
after I <45 and re-

dysentery ¢k for
«@2

pratory function 108 ff
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Fistula arteriovenous
circulation 1 410
Focal infection theory of 130
Folic acid
tagomust
for megaloblastic anenua of preg
nancy 318 and pathogenesis of
megaloblasue anemia 316 for
permerous ancrma 296 — effect
on marrow 00 synthests 1
testne 1 permicious anemia 06

Folinerin (see Oleandrin}
Folmc acd (see Citrovorum fac
tor,

pulmonary

Foramen ovale patert with pul
T™or ¢ stenosis ana u tact yentric
ular septum

G
Gallbladder cancer of 633 float
%rsg tones 0 N ray diagnosis

Gasoline intonication lung changes

hic lateral
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Glomerulusclerosis  tercapillary
glomerular lipdoss 1 522

Gout hidneys

Granulomatosis  allergic with al
lergic angutis and periacterits
nodosa 406 berylium H
for 214 ff pubmonary wmpared
alveolar capillary diffiision from
ACTH and cortisone for 153 —
respiratory function 1n

Granulopenia  pulmonary fibros:
after 245

H
Heart aneurysm ECG m 487
block _(bundle branch) multiple

lead ECG m 486 dilatation of
differentiation  from perwcardial
effusion 459 effect of potassium,
472 faure (congestwe) 459
ff —with angina pectorss I8t
for 516 —cation exchange res
ms for 465 ——dicumarol® for
effect on mortality and mcidence
hrombocmbolism 506

seleross _after yndromes

after 587 tatal absence of m

trinsic factor _after—and pernt

cious anemua 311 for wlecr duo

n;gl;zl vagotomy 1n 586 —peptic
n

Gastrin_release and vagal stimula

ton 555

Gastroenterostomy postertor  for
Ppeptic ulcer follow up study 582

Gastromtestinal tract (see also
tomach)  bleeding cream for
4 diseases of potas um de
fiency i 561 upper discases
of urinary pepsinogen excretion
553 —hemorthage of source

50 —hemosrhage of therapy
578 —hemorrhage of x ray
evaluation §71

Ga troscope error in diagnosss
S68  flexible operating biopsy
through 568

entisate sodwm  effect on pro
tenuria of lipermc  nephros:
579 for ‘raheumahc fever 427

Clander

Glbulln  Ac and SPCA 389
gamma and polomsehtis pro
phylaxis 7

Glomerulonephritis  acute kidney
mcuon m 518 cortisone for

—in
halational therapy for 461 —
mercurial diretics and el ctro-
Iyte balance 464 f —mercunital
for 467 —therapy of patient re
fractory to standard  regimen
468 hypertrophy QRS complex
m ECG 4,9 mtalstesoss d
agnosis 409 —pulmonary hemo
sidero 1s from 259 wmurm
mn acrtic stenosis and calesfication
of valve 408 - ystolic ov r
lower abdomsnal acrta n periph
eral vascular disease 498 sound
first 1n auricular fibrillag on with
mutral stenosi 407 —second in
atrsal septal defect 471 and
sympathicolytic drugs 438

Heart disease and cercbral vascu
lar accidents 507 congenutal 409

——anomalles of venous return
crreutation i 410 —atral sep
tal defect dsagnosis 4.1 —chn
scal a pects 411 —ECG an 423

—functignal pathology 412
—interatrial septal defect x ray
appearance 420 —pulmonary
tenosts with defect of aunicular
septum 419 —pulmonary steno
sis wth nfact ventricular sep
tam and patent foramen ovale
417 —pulmonary tenosis  val
vulotomy for 418 —tncuspd
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stenosts i mfants 413 without
congestine failure or auricular
fibrillation  digitalis for 515
coronary 447  ECG diagnosis
multiple leads i 485 —umipolar
extremity leads i 484 LAY an
492 lung changes from 239 ff
myocardial  abuse of bed rest

—dicumarol® for 449 ole
andrm for 462 recurrent em
boltsm from prophylanis 505
rhewmatie ACTH for 425f —

G m_ 428 —environmental
and ociologic study 4.9 —al
vular auscultation and phono
cardiography 409 and rheuma
toid arthritis 429 salvular renal
blood flow and glomerufar filtra
tion rate 463
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therapy diet for low so-
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of disscrmnated lupus erythema
tosus 113

Leprosy 60 ff  hemagglutination
te t for €0  ulfones for 61

Leukemia 347 ff  ACTH and
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roid uptahe of 1131 1n 354 tnn
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exudates liquefaction by deoxy
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Lupus  erythematosus  dissemt
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diagnosts 113 nephropathy of
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tion test for diagnosis of tuber
culosis 168 ff

Muk  ource of poliomyehtss 80

Mob lization for th ombophlebitis

Nicotinic alcohol tartrate  for
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Obcs,ﬂy associated  disturbances

Ofeandrin  for heart disease 462

Olguria conservatne therapy 532
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source 92

Osmium  toxicology 213
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Pangreas duct filling 1 cholang:
ography effect on serum amy
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by electnic stimulation localiza
tron 634

Pancreatitis _ acute ncidence and
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size 157  bacterial reactions to
9 chloramphenicol anta jontsm
1 enterococcse wnfections 12 —
m streptococaic infections 13
chsserinated Jupus erythemato~
us from, 112 mombasis from
18 for rheumatic fover 104 for
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Preumonitss tffuse  mlarv
granulomatous  of  usknown
cause 248 zancella death from,
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ewphysema 2.

Posoning  foad  pelyphasic od
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/9 and tonsillectomy 82 vac
cnation agamst
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Propylthiourac | pemartesiis 1o
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after mhibition of autibody tor
mation — localization 1w
tissue cells 1

Prothrombin _ consumption  tc t
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Relapsing fever tich borne aureo
mycmn for

Resins cation exchange for heart
failure 465 for Laennccs ar
thosis 624 for potassium reten
tion 10 anunia $31

Resion for food posomng 6,0

Respiration (see also Lungs) ar
tificial for fulminating anonia
146  collateral 143 1 dorsal
spe radiculitis simulating car
diac asthma

Respiratory  anfections 86 ff
acute and air pollutants 234 —
ultraviolet hght for prevention
83 antibistammes for

Respiratory tract cancer of and
smohing

Retina  cytoid bodies 1n pneumo
nia

Rheumatic fever 425 f ACTH
and cortisone for 103 ff  with
carditis ACTH for 425 f diag
nosts  (serologic) of 107 f
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sodium gentisate for 427

Rh isosenstization  sntrauterime

h4{)rom coagulation defects
2

Ruckettsialpox _ aureomycn for 66
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Roentgen therapy (see Radiation
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infections  mortality

Salmonella
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Sarcordosis 218 f  ACTH for

corti one for 26 hemag

glutmation test in 169

Sarcoma  of stomach 591
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Sclerederma generalized  diagnosis
and pathology 118
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capiltary diffusion from
and cortisone for 153

Sclerosis  amyotrophic__ fatesal
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pathology 253
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cause 296
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tion 640 ff
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Septicemia B colt
arrhosis 36
Scrum disease 128
Shoch  hemorrhagic lower nephron
nephrosis after 525
Shunts arferiozenous m brooch
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?;;m disease 412 —mn lungs

Silicosis  berylum ACTH for
215 respiratory function mn 141
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Situs snversus organorum  with
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Sludeing blood 262

Smallpox (see also Vacamation)
serologic  diagnosts 96 sulf:
mlamyde vs pemcillin for 97

Smoking _and cancer of lung 220

—of mouth

Sodium chlonde for ulcer 558

SPCA and serum Ac globulin 389
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glutmins and hypersplemc mech
anism 276 —hemolytic crisis i

Spleen blood of sn hypersplenism
before and after cpmephrme 33;
enlarged effect on blood cells
358 role 1 radiation smyury and
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Splenectomy  experimental effect
on_total Jeukocytes 333 for
Felty s syndrome 341 for pur
pura hemorrhagica 386

Spondylitis ankylosing thorax 1n

of pancreatic func

toxicology 214
n Laennces

144
Sprue mcidence and natural s
tory 658 tropical citrovorum

Sputum 0 lipowd preumonia 156
n_ mycobacterium  tuberculosis

Steatorrhea 1d opath ¢ cause (58
—secrctin_test i GH i hver
diseasc

Stenosis  aortic wath calcification
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rlague 51 tor tubercaloss 149
and tuberculosss absorption

by lusions 165 for tuserculous
i nmg tis 53 ff
Sulfad with  strept

£  pulrionory chimcal aspects
412 "—with defect of aunicular
septum 419 —with ntact ven
tricular septum and patent fora
men ovale 417 —valvulotomy
gﬁrs 418 trcuspid o nfants

Stomach (see also Gastromtestinal
tract  Uleers) achlor
Indria of intestinal transit tune
657 acd sccretion by effect of

for plague §1
Sullwulamide _for smallpox 97
Sulfasunadine # elfect on intestnal

ora 6.

Sulfathalidine ® effect on wtestinal
flora 634

Sulfonamides  w th antibioticsfor
typhod carriers 45 bacterial re
actions ta 9 for dis eminated
Tupus £y themato u

Sulfones for lproy 61 for

il 6

atropme on phase
547" —effcct of msubn hypogly
cenua 549 —mea ured by hista

mune test fallacies 552 —mech

m —and vagal tmula
tion 555  ~after vagotomy
(complete) 552 bemgn d sease
of 576 "—elation to cancer
58 cancer of

cxfoliation of

cells abrasive balloon for 593

difficulties 1

—and ulecer
S92 hemorrhage of transfus on
for 572 lestons biopsy through
flexible operatng gastroscope
3 —error  m  ga troscop ¢
diagno 1s 508  mohl ty
cerebral cortex 556 —after va
Bctomy effect of urecholine®
557 —after vagotomy and ga
tric drainage operation 584 neo
plasms other than carcmoma
00 persistent loss of ga tric
Juice effect on serum potassium
559 polyp diagno ed by double
contrast studies 5

Streptococeic infections hemoly tic
serolog ¢ diagnosis 107 pem
cllin chloramphemco! ~ antago
wism s

Streptodornase with streptakioa ¢
for postpneumonic empyema 254

Streptomycn _bactersal | eactions
to 10 " for Friedlander pncumo
na 28 with pammnosalicylic
acd for tuberculosss 182 pemt
cillin synerg sm 1 enterococcic
infect ons 12 pemcillin therapy
{nr gl;hacutg bacterial endocard:
15
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Sulphetrone for I prosy 61

Sympath ctomy et ct on abdom
nal pan 651 for p ptic ulcer

n
Sympathicolytic agents for hyper
tension
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Tachycardia ECG dignosis pe
cial auricuta lead n 469 parox
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Parhanson \hite syndrome 469
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tranasally for —supraven
tocular  neo synephrine®  for
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Testosterone for potassium inton
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Test antihody t ter for rheumatic
fever hemolytic streptococcic
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rheumato d arthritis 107 f ant1
globulin for hemolytic disorders
275 anthemagglutn for small
pox 96 breath holding 1 pul
monary n ufbciency 147 com
plement fination for pohomye
Dtis +9 Coombs and trypsimzed
red cell 1n hered tary pheroty
to s and acqured hemolytic
anemia 276  dibenamme® or
2 d for

therapy for
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peetoris 447 450 floceulation

n differentiation of types of
Jaundice 398 hemagglutinatron
for lepro y for hepatitis
(viral) 600 f tistamie fal
lacies i measuning gastric acid
ity 552 msulin  to evaluate
vagus nerye function 549 E
cell i dissemmnated lupus ery
thematosus 113 liver function
m infectious mononucleoss 346
pancreatic function 640 ff  pro
thrombin consumption for
thromboplastin ~ deficiency  dis
eases 392 streptomycin’ resist
ance i mulary tuberculosis
186  tubereuln geographie dif
ferences 1n sensitity to 164 —
Middlebrook Dubos for tubercu

losis 168 ff —negative 1n tu
bereulosts 163
Testes  atrophy after varcella
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Tetanus _ immumzation 10 ycar
study

Tetracthylammonmum salts for by
pertension

Theophyltine with mercuhydrm®
for angina decubitus 452

Thiosemuicarbazones  for tubercu
losis 185n

Thiouracil  for  prevention of
paroxy smal arrhythmia 4,2

Thrombocytopemia (se¢ also Pur
pura) thrombopathic  blood
platelet transfusion for 380
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