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PART I

INFECTIOUS DISEASES

GENERAL CONSIDERATIONS

D; of Morbidity of Epidemic Diseases with
Regard to Age 15 discussed by Helge Petersen? (Copen
hagen) Since newborn infants possess a ngh degree of
unmumty to nfecttous diseases (mborn mmmunity) and
infectious diseases often impart immumty (acquired sm
mumty) morbidity 1s low at the earliest age when most
persons stll possess therr mborn immumty and dunng
advanced age when most persons have acquired mmun
ity Tt follows that there must be an intermediate age
range 1 which morbidity 1s greatest {period of children s
diseases) The age distribution resulting from the two
aforementioned facts can be computed on the basis of the
law goverming disappearance of the mborn immumty
with age ncidence of mfection and density of the popu
lation Companison> were made between the theoretical
results and the actual age distnbution for various mnfec
tious diseases For example 1t was established that the
differences between morbidity rates during the great polio
myelitis epidermics 1 Sweden 1n 1911-13 agreed fairh
weil with the theoretical computation

The law applied to the disappearince of mborn 1m
mumty 1s based on the assumption that for every time
umt the same fraction of existing tmmune indinaduals wall
tose immumty which means that the exasting number of
individuals with mbora immumty will decrease according
to an exponential law This agrees only roughly with the
few observations available These show a decrease in
nborn immumty which immediately after birth 1s slower
than that calculated according to the exponential Jaw
but the agreement increases with the tume elapsed since

() AtamdS d ¥ ( rp 179 15161 1946
—— 9
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Hosp New York City) state that the human placenta
readily transmuts diffustble substances such as anutoxmns
and antibodies and that lack of immurmity 1 the mother 15
reflected in the baby Apparently as a result of cluldhood
prophylaxis about 50 per cent of women today lack
mmunity to diphtheria 1n contrast to 85 per cent immun
ity mn the presmmumization era of the past generation The
authors recentlv showed that about 80 per cent of women
and about 85 per cent of babtes are not immune to whoop
ihg col,h Since the infant does not produce a proper
titer of antibodies by active immumzation 1t should be
protected during the first few months of hife by passive
tmmumization Passive immumtv for this pertod can be
conferred against diphtherta whooping cough and prob
ably other diseases for which there are effective vaccmes
by active immumzation of the mother in the last trimester
of pregnancy

Vaceme and toxond therapy durng pregnancy may
serve to suppress formation of anti Rh antibodies This
method of offersanadd 1 reason
for active ummun:zation 1n pregnancy but for thus purpo e
moculations should be given from the first trimester
through the last

Active maternal immumization has no observable dele
terious efects on the offspring but the mother orten has
local discomfort for a brief persod and at times fever
and systemic reactions develop which however have no
111 effects on the pregnancy The followng program 1s
recommended An intradermal test with a 1 10 dilution
of diphtheria toxoid 1s first performed on all Schick post
tive patients If the reaction 1s defimstely positive within 30
minutes etther diphthera toxoid 1s omutted (i case the
reaction 1s very marked) and plain pertuses vaccine
given or the mitial dose of 01 cc diphthera toxord 15
followed by 025 05 and 1 cc added to the pertus 1s
vaccine mn the same syninge The authors favor use of a
flurd diphtherra toxoid combined with a pertussis vaccine
containing 15 billion bacillt per ce  beginming wath 1 cc
followed by 2 cc. for two doses and then 3 cc totalng
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birth  As the wmborn immumty disappears rapidly dunng
the first year of hie the discrepancy at an early age does
not as a whole affect the age distubution of morbsdity
However regarding diseases i which the mborn smmumty
15 lost comparatively fate eg  in pulmonary tuberculosis
there 15 a sigmificant discrepancy between the theoretically
computed and the actual course of varmtion of morbudity
with age particularly 1 young subjects The duration of
mborn immumty s therefore considered as a property
possessed by all mdividuals but to a varying degree 50
that the mdividual valtes for the duration of mbors
wnmunty are distrsbuted around the average duration for
afl mdnniduals according to the gaussian law of distribu
tion A comparison wath the only observation avaifable
showed perfect agreement Accordingly the phenomenon
of mborn immumty can be described m s vanation m
the time factor by an average duration which s the one
most frequently occurnng and by a dispersion which
gives the frequency of deviating values of dusation  The
average duration and the dispersion of inborn immumnity
to pulmonary tuberculosis can thus be determined and 2
new curve computed for the vanation of morbidity with
age. This curve was found to agree with the actual one
The theory advanced in this study permits a computa
tion of how the number of mdiniduals who have had the
disease vanes with age Records are not avasiable for most
diseases but they do sast for pulmonary tuberculosis m
that persons who react to tuberculin may be assumed to
be sdentscal with those who have contracted tuberculosis
A companson between the actual figures and theoretical
comp shows good ag nt provided no foreign
sources of nfection are present The theory also males
1t possible to compute on the baus of the actual curve
of age dustmbution of marbidity the extent of a possibly
exsting latent infecton 1e an wnfection which leaves
mmuty without producing mamfestations of the disease
Efirets of Active Immumzation of Mother on OF
spnng Philip Cohen and Samuel J Scadron® (Beth Israet

) 1 Pedar 29 609619 Dov mber 1945
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embryo Material 1s stamed and examuned mucroscopically
1f no orgamsms are found the coverglass may be replaced and
the egg remcubated and examined agam 3448 hours after
moculation

Chemical Studses on Host Virus Interactions Effect
of Bactertophage Adsorption on Multiphication of Its
Host Eschenichia Colt B Some Data on Composition
of Bacteriophage T2 Seymour S Cohen and Thomas
F Anderson* (Philadelphia) observed that addition of
active or wrradiated T2 and T4 bacteriophages to Lsch
colt B stops bactertal multiphcation The respiratory rate
and quotient of the mlubited bacterra remained at the
values observed just before infection A respiratory rate
decrease which occasionally appears can be roughly
cotrelated with change of turbidity of the suspension
An lar inhibitor of mult: appears to be
bberated nto lysates A simular substance has been sep
arated from normal Esch col B after sonic disintegration
These bacteriostatic preparations contamn cytoplasmic
granules with lactic acid dehydrogenise actwvit:

The rel: s between mhik of mul 1on
by phage and that produced by the mtracellular substance
liberated by lysis are not clear The mitial lysis of a few
orgamsms 1n a concentrated suspension mught possibly
liberate enough mtracellular mhubitor to add an additional
mterference effect to that induced by the phage alone
This might then be responsible for the aberrancies in one
step growth curves determined 1n concentrated bactenal
suspenstons

Virus Hemagglutination With the possible exception
of the bacteniophage group of viruses the nature of fac
tors responsible for virus specifiaaty 1s not hnown In this
group the virus umtes with a specific component on the
cell m some cases an antigemc surface polysaccharide
Virus specificity may be explainable 1n terms of chemical
or metabolic relations between virus and cell In an at
tempt to clanfy this problem Max Bovarmich and Patrick
M de Burgh® (Harvard Univ ) studied factors respons

() JEpr Ma8iS1153 N mbe 1946
(5) Sciemce 19555055 My 23 1947
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120 billon pertusss bacilly In sensitsve subjects the diph
tenta toxaid 11 increased docage 1s added to pertusss
vactine 2s desentbed This method canses fewer and less
severe reacuons than alum preparations Wiich m add
tion often leave annoying nodules When the mfant 15 6
months old appropriste active munumeation should be
carvred out

Clinical Applhcations of Chick Embryo Cultures
Adaptation for Use by General Practitiotier in Bactert
ologic Diagnosis of Chinical Problems s descrsbed by
Heary K Silver and C Henry hermpe® (Univ of Cah
torma) Tasy obtamnabiity o rural areas of fertde hens
eggs provides the general practioner with a sensitive
calture medium mn a smtable sterde contatner veady for
wmmediate use Causative orgamsms of such diseases as
otitis media purulent skin mfections and empyema may
readily be sdentified mn thus medium which also may be
used for culture of spimal flnd 1w suspected menngitis
as well 18 for cultare of materal from operative sites

Metmed —~A hens egg ncubated for 5-10 days s candled
to determine vialiity of the embryo  The ynble embryo 15
seen as a dark spot with a raditing netwosk of blood vessels
when the egg 1s held at the open end of & tardbvard cone placed
over 1 flashitght  The areas on the shell overlying the embryo
and the air sac (which nsually lies at the rounded end of the
egg; are marshed with 2 penctl and over the embryo area 3
curcle of petrotatum 1 made The well formed by the peteo
tatum circle shonfd be approximately Y4~34 s high and 4
1n diameter Seuesal drops of half strength it aeid solution
18 placed 1n the welt and a drop a1 the air sac en't of the egy and
washed off with sterile water foar to five mimotes later A needie
or probe 15 inserted through the thimed shell over the asr sac
and then the softencd shell with the petrolatum rmg 15 liited
off gently without myuring the shell membrase disectly under
neath A drop of stersle water 18 placed on this membrane and
1 slie madd m 1t with scaipel or sterile needle and the shell
membrane_remoy

Upto25ee flutd to be exannned can now Le droppe | directly
throngh the window  The egg is resealed bY covermp the
window with 2 stersle coverglass and then wcubitted at 98 6
103 F for five to erght hours  The covergiass s then hifted
off and 2 stertfe Ware foop touched to the most sucface of the

TH F A M A 13237 Oct 19 1938
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virus Virus coated cells subjected to the action of the
tmmune hemolytic system present certan differences from
uncoated cells which appear to depend on the concentra
tion of allantorc fluid It 15 possible that the coating of
the erythrocytes by antivirus serum may be an im
portant factor i aiding the host to resist virus infections
As host resistance 1n several virus diseases ncluding m
fluenza cannat be correlated with demonstrable reutraliz
ing antibodies 1n the serum 1t may be that resistance 15
partially determined by presence or absence of antibody
coated cells Future investigations to explam the action
of these cells i resisting mvasion by viruses might con
tribute to the understanding of the mechamsm of 1m
mumty to virus diseases

The experiments i which erythrocytes refractory to
mnfluenza virus were subjected to the actton of vaccima
virus strongly suggest that red blood cells have different
receptors for the two viruses Elution of influenza virus
from the red cells evidently alters or destroys the influenza
virus receptors but does not affect the vaccaima virus
receptors It 15 impossible to compare the different re
ceptors because none has been solated However it may
be presumed that tissue cells have different receptors for
different viruses and that the state of the receptors may
determine whether or not actual mvasion and parasitism
of the cells by the virns will take place

Knowledge of Human Virus Infections of Animal
Ongin K F Meyerand B Eddie? (Univ of Califorma)
summarize present hnowledge of rabies psittacosis and
arthropod borne encephalitides

Though the usual mode of transmission of rabies 1s by
means of a bite several authentic cases are recorded of
rabtes which developed after hands had been hicked by
an nfected ammal In no case has 1t been proved that
rabies followed mgestion of milk from a rabid cow or
other antmal

In an afflicted community every biting dog or cat must
be suspected of having rabies Each ensumng wound must

7) T AM A 1338 828 M 2 1947
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sble for the hemagglutnation phenomena with respedt to
alteration of cell receptors by virus action

From ted blaod cells spectfically sggluttnated by cer
tatn viruses hpid extracts have been prepared which m
it the hemagrlutmating acton of the same viruses for
these cells This effect probably results from competitne
combmation of the txtract with the virus Inhition re
actons thus far tested seem to demonstrate spemfsty
carresponding 1o that shown by the viruses m these hem
agglunnatin,, othiens Thus it 1 hnown that wfluenza
virus agglistss ttes bumag and chichen red blood ceils but
not sheep cells whereas mumps vivws agglutmates alt
three yypes of cells As was predicted human mibitor
was found 10 prevent the hemagghutinating action of 1n
fiuenza. on both human and cchen red celfis whereas
sheep snhibitor had no effect on wfluenza virus Both
human and sheep mhubitors terfered with action of
mumps vizus on human and chichen cells and to a Jesser
extent on sheep cells Prolonged comtact of virus and m
tabstor at 23 or 37 C resulted m mictivation of the m
tubstor This #vidence $upports the hvpothess that the

b 15 1id } wiah or a 4 2 of the cell

receptor

Hemagginumation Induced by Viruses Bernard A
Rnady Tr ¢ observed mcreased prouucuon ot nfluenza
visus i the deseloping chick embryo when 2 Chamberiand
1., filtrate of an mfinenza infecied allanioe Buid was nsed
as the moculum On the ba 15 of several hundred tests with
chicken red blood cells subjected to vacoma virus he
developed the hypothests that wo sample of chichen red
cells adult or embr onic 15 completely resistam 1o vae
cua virtas mnduced } wn Cells dered re
fractory to mfluenza virus were shown to be susceptible to
sacema wrus indueud hemag glitmation

The results obtawed with regard (o serum sphibityon
of virus mduced hemagglutination suggest that e req,
ton may be bloched when the serum combues with the
corus of when 1t coats the veceptors of the cell for (he
TR Y e 7 Bl & Mot 197767 Detobe 1956
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duning the acute phase and (2) demonstration of a sig
xﬁcant 11se m titer 1n complement fixing antibodies A
two to fourfold mcrease in titer together with objectine
signs of a 3 hvement warrants di
agnosis of psittacosts and prompt therapy
Present observations suggest that when the psittacosis
virus 1s mstde the cells 1t 15 protected agamnst pemcillin
and that only in the extracellular phase when 1t 15 not
actually multiplying s 1t susceptible to antibrotics This
large doses ad d in rapid succession
early 1n the course to cut the number of virus elements
to a low level and permit the normal defense mechansm
of the body to dispose of the remamder
Recent demonstration of the existence of the virus of
both western equine encephalomyelitts and St Lows en
cephalitis 1n the Culex tarsahs mosquito of endemuc tern
tories explains the prevalence of these infections durnin,
hot weather tn areas subject to agricultural irnigation and
pertodic flooding of streams Morbidity due to western
and eastern equine virus 1s lighest i children under five
Fatahty rates for both mfecuom vary between 3 and 22
per cent For adi two serum sp
must be exammed for any sigmificant rise 1n antibody titer
which may take place during the time between onset of the
acute phase and end of the convalescent period
Vector control constitutes the most effective weapon
available against rabies psittacosis and the arthropod
borne encephalitides
Virus Disease from the Chmcal Pomnt of View Con
rad W essethoeft® (Harvard Univ ) ponts out that viruses
multiply only i ving susceptible «clls and generally show
a selective affimity for certan cells The viruses of rabies
and poliomyehitts multrply only 1n cells of the nervous sys
tem the virus of mumps multiphies i glandular tissues as
well as 1 cells of the nervous system the yellow fever
virus may be tound i the blood durtng the height of the
disease the influenza virus multiphes in the eptthehal

@ MC N thAm 33109103 S prembe 1946
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16 INFECTIOUS DISEASES

be thoroughly cleansed with soap and water and 1f the
anmmal 15 thought to be rabid local treatment must be
carned out to wactnate amy virus deposited with the
salna Deep puncture wounds should be surgically ex
posed and irnigated with 20 per cent solution of medionat
soft soap Natrte 2ad 15 an accepted cautery but must not
be used on face lacerations The ammal should be tahen
alive and observed for tvo 1o three weeks Simce focal
treatment cannot be depended on the physigan will gen
erally decide to admmmister postinfection vacomation as a
safegurrd The cause ot parahysis following Pasteur treat
ment 15 1ot bnown but the number of paralytic aceidents
has greatly diminished simnce introduction of the Semple
vaccine

Premiection antsrabies vaccnation of dogs when com
bined with other dog control provisions appears to be the
most satisfactory method of assuring prompt recession
of ratues To promote co nperation of the public vacana
tion should be performed free

The host range of psittacosts 1s now hnown to be much
more extenssve than was previously thought Contact with
burds of the parsot or mgeon fanuly 1s no longes essentin!
1o smprewon of the disease Inhalation of dessicated bird
droppings conststutes the printipal mode af transnussion
srom birds to man  Fhere 15 evidence however that 2
patient fataify dl wah psittacesis contracted from an
avian source wall elimunate wirus wm large amounts and
could mmtiate human to-human transfer Hence even
jatient with severe pneumomtis should be ssolated and
not exammed or treated without proper protection

Among 228 cases of paittacosts diagnosed at the labory
tories of the Hooper Foundation i the last five vears
there was a mortahty rate of 93 ptr cent In 219 eqec
infections were definitels Iinked with exposure to byds
mcluding pgeons ducks canotes chichens froue agd
parakects and parrots Among 111 cases with ages fiste
(here were no children aged 19 but 15 patients aged
10-19 Two entena must be met 1 disgnoss of psitta
cnsis (1) ssolation of the strus from blood or sputum
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durin,, the acute phase and (2) demonstration of a sig
nificant rise n titer n complement fixing antibodies A
two to fourfold increase m titer logexher with objective
signs of a pulmonary involyement warrants tentatne di
agnosts of psittacosis wnd prompt therapy

Present observations suggest that when the psittacoss
virus 15 mnside the cells it 1s protected agamst pemeilin
and that only 1n the extracellular phase when 1t 1s not
actually mulnpl) mg s it suscepuble to antibiotics This

large doses d m raptd

early m the course to cut the number of virus elements
to a low level and permut the normal defense mechamsm
of the body to dispose of the remainder

Recent demonstration of the existence of the virus of
both western equie encephalomyelitis and St Lowss en
cephalitrs 1n the Culex tarsalis mosquito of endemic tern
torzes explams the prevalence of these mfections during
hot weather 1n areas subject to agricultural yrrigation and
peniodic flooding of streams Morbidity dve to western
and eastern equine virus 1s highest in children under five
Fatality rates for both mfecnom vary between 3 and 22
per cent For ads two serum
must be examined for any significant rise m anubody titer
which may take place during the time between onset of the
acute phase and end of the convalescent pertod

Vector control constitutes the most effective weapon
available against rabies psittacosts and the arthropod
borne encephalitides

Virus Disease from the Clinical Point of View Con
rad W esselhoeft (Harvard Untv ) pomts out that viruses
multiply only m Living susceptible cells and generally show
a selective affimty for wcrtam cells The viruses of rabies
and pohomyehitis multiplv only 11 cells of the nervous sys
tem  the virus of mumps multiphes m glandular tissues as
well as m cells of the nervous system the yellow fever
virus may be found in the blood during the herght of the
disease the nfluenza virus multiplies 1n the epithehal

@® M Cl NrnbAm 30100910 3 S ot mbe 1946



18 INFECTIOUS DISEASES

cells of the upper and lower resprratory tract and 1s never
found 1n the blood

Certan virus d Tackinpox smalipox vacoma
measles mumps lymphogranuioma venereum nfectious
hepatitis atypical pnieumonia and tnfecitous mononucle
osis—may produce tramstest rilse positnve Hunton yeac
tons for syphibis

Some wiruses undergo mutation through environmental
tactors and resulting attenuated torms are the basts of
vacomes  \acanes aganst spialipow rabtes and yellow
fever are established but are not without danger and
certain precautions should be ghuerted m thew use Small
po~ vaccmation at the Grst wirthday 1s safer than when
the chld enters sclinol beeanwe postvacanal encephale
myeltss thovgh rare 15 even less frequent at the earher
age Generalized vacam 35 most apt to accur in the pres
ence af a generalized eruption such as chrome eczema
‘Therefore persons with generalized eczemt should not be
vaccmated and should be isofated from others recently
vacunated Because of the possibility ot post rabres vac
anatian encephalomyehtis Pasteur treatment should not
be given to a person bittes by a dog that ss stifl hving 14
days from the tme of biting

Natural unmumty to vitis disease i some persons may
be tranment tg  relalive unmwnny to measles m the
first two to four months of hie Immunuy may be ac
quired by sutmunimal mfection by unrecogni.ed attachs
by well recogmzed sttacks or by vacomation wath sttens
ated viruses which mduce 3 wld attach In some virys
diseases such as smallpok vacana chickenpox meastes
and yellow fever acquired immunity 1s permanent where
a5 m others such as those of the upper respiratory tract

18 P y 1 s p d to depend

on the virus rerzimng somewhere in the host 1 5 state
of latent mactiuty 10 which it does not damage the celf
but stimulates antibody formation 1 the surroundings by
catalysts

Visus diseases spread by wany methads Chuckenpox
measles mumps and UPper Tespiratory fract mfecuiops
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may be air borne from the respiratory passage of the
doror to the rectpient These are highly infectious i the
prodramal period Contact fection by hand 15 also 1m
portant A mash worn to prevent air borne nfection 1s
of little value tf the wearer constantly handles the mash
and then the patient Ammals and insects transmut many
virus diseases

Elementary or nuclear inclusion  bodies are found
1n the lesions of virus infections These represent viruses
1n the cell and vary in number and character Round cell
or guant cell infiltration endothelial cell proliferation and
perivascular infiltration are also characteristic of virus
pathology

Lymphocytic choromenmgitis 1s characterized by a
fever on the sixth day after which the patient s well for
a weeh Chll fever headache and signs of memingeal
irntation due to mvolvement of the choroid plexus then
develop Spinal fluid cell count varies from 50 to 1000
cells with 90-100 per cent lymphocytes Symptoms subside
after a week

‘The viruses of vaccima measles chichenpox and mumps
may cause an encephahitis which varies greatly in severity
and 1s not proportionate to the severity of the origmnal
disease Encephalitis as evidenced by headache fever and
rigidity of nech and spine occurs 1n about 10 per cent of
patients of mulitary age who have mumps It may precede
accompany or follow the parotitis or may occur with signs
of salivary gland mnvolvement The last named form 1s
differentiated from poliomyelitts by the subsequent rise 1n
mumps antibody

Herpes simplex usually appears on the hips occastonafly
on the skin and rarely on the cornea or gemtaha Fre
quently the primary nfection occurs in childhood as
aphthous stomatitis and persists through hfe generally
remaining quiescent until activated by appropriate sttmuli
such as irritation from wind or sun a cold or a febrile
mfection

An etiologic relation between chichenpox and herpes
zoster has been generally accepted in spite of the fact
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that neither of the « diseases offers chmeal mmunity &
the other

German measles when contracied earh i pregnancy
I tore formaticn of the placenta w1y result wn congemtal
eataracts ongemtal heart defict and n aHormaton of
the mouth In the second month of pregnancy muscarnage
may occut Lut 90 per cemr ¢ 1 setuses whsdt contimug te
term show serwous derects |rompt emptiying of the uterus
aliows pregnancy to be undcrtihen agmn under more
4usprCious errcumstances

No specific treatment 55 1y aslable 1or virus diseases once
the ncubation persod 1 passed |t ss doubtful that con
valescent serems e effictne after the wrus s estab
hished sn the cells Treatment must be symptamatic

ARTHRITIS

Rheumatord  Arthntis Hemolytic  Streptocuccus
Premipitin Reactions  Agglutination of Hemolyhc
Streptocacct Because recent nbservations have cast doubt
on supposediy speanc m which r} 4
arthritis secum takes part Allan D Walls® (Unn of
Pennsylvaria) has re exammed precipsin and agglutimn
reactions of this serum with estracts of streptococer
groups A through G

It ma3y be wmnferred from the results that theumatord
arthritts serums do not precipitate with crude extracts of
hemolytic streptococc: groups B through F provided the
saline control reaciion s frankhy negatve  When precipr
tatton with sahne occurs the preciptate with bactersal
extracts 15 Hielh 1o be even stronger than with saline
This suggests that precipitation of arthnns serumy by
sabne may be enhanced by nonspecific ndsrption of 2
heterologous antigen and the reaction mustalen far a
genune antigen antibody reaction Lecanse of this en
hancement a seram nught appear Degatte s the saline

T Am J M 5 3138796 Janua y 194
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control tube and weally positnve in the presence of
heterologous antigen

Of persons who have neither rheumaterd arthritis nor
a recent hemolytic streptococcus mfection about a fourth
may have serum precipitins for selected stramns of
group A hemolytic streptococcus  However both ma
dence and ntensity of precipitates are greater with arthri
tis serums Sumilar results are obtamed with group G
streptococcus

With purified C substance the group specific carbohy
drate of roup A hemolytic streptococcus the discrepancy
between arthritis and nonarthriis serums 1s greater
precipitates with nonarthntis serump occurring much less
frequently However positive reactions with arthotis
serums are usually accompamed by positive saline control
reactions

The normal nasopharynx contamns a predomnance of
group A hemolytic streptococet The ability of rheumatord
arthnitis serum {o precipitate crude extracts of group A
strains appears to be dye to an enhancement of the action
of antibodies normally present Both this enhancement and
nonspecific antigen adsorption may be active 1n precipita
tron of arthritts serum with the C carbohydrate of group
A streptococcus when normal precipitins are feeble

The author beheves it unlikely that serums of patients
with rheumatord arthritis contain a genuine excess of
hemolvtic streptococeus precpiting

The ability of serums of pattents with rheamatoid
arthritis of more than one year s duration to agglutmate
selected strams of group A hemolytic streptococct 1s
known Wallis suggests that the potency of rheumatord
arthritis serums 1 agglutinating hemolytic streptococer
may be related to the nonspecific serologic enhancing
property which enables rheumatotd arthritis serum to ex
aggerate the action of normally present precipitins for
streptococcus

The key to the explanation lies 1n previous observations

_ thatarthrtis serums with high agglutimn titers can aggiu
"’\\hna&e suspensions of fine collodion particles even though
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the particles have not been semunized by exposure to
antigen Walhs beheves that ability of arthritis serums
tg agglutinate hemolytic streptococa: of group A depends
on how long and how recently the patient has harbored
group A streptococu abihity to agglutinate collodion
depends chiefly on severty and duration of arthntss
Eather propesty could exast wathout the other but when
bath are present <ither will enkance the action of the
other The enhancing efect of collodon agglutmin on
streptococcys agglutun 1 strenger than the reverse
because the enhancements are apparently nonspecific and
the fraction respousible for colfodion agglutination ap
pears quanigatively to cceed the streptococcus agglt
tmns

Wallis concludes that the tendency of serum from
patientts with rh d arthritis to aggl hemalytic
streptococt 3s due to a nonspecthic enhancement of nor
mally present agglutimns

{This worl. would not indcate that there was any specific causa
rofe of streptacoCer in arthntis It 35 of caurse, widely beheved
that the streptococcus infections have a capacity ta produce a pre
isposition o tendency to arthrbs ]

Studies mn Exp 1ly Produced Poly
asthritis Lofstrom recently described a substance which
he designated as nonspecific capsular swelling substance
It appearsin the serum sn various diseases inchuding rheu
matic disorders and gives a nonspeatfic swelling reactian
with type % XVIT pueumococes  The substance was idea
nfied by Lofstrom with the acute phase protem desersbed
hy Tillet and Francis m 1930 Electrophoretic experunents
have show: that it belongs to the alpha globuling A sumytay
substance grving a reaction with type XV preumocoey
ocers 1 rabbit serum

In the present expenienents reported by Per Hedlund
and Gunnar Lofstrom? (Stockholm) aiempts were mage
to nduce nfectious polyarthruts by mtradermal and ingrg
venous myection of small nonlethal doses of hvmg hemo
fytic streprococes 1solated 1 a case of scatlet tever Sere
fogmc exatmnation wmcluded detersmnat ¥ L

1) Acta med $and 1946 1946 4
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phase protem level aggluhmns antistreptolysm and com
plement titer The amimals used 1 the expeniments were
rabbits

After intrad 1 ) local 1nfl devel
oped at the site of mjection and 1n some animals abscesses
formed but no sepsts and no joint changes occurred
Acute phase protein appeared 1n the serum of most am
mals the reaction remamming posttive for several days
after njection the antistreptolysin titer was mcreased

were not d d and the ¢

uter fell during the second month of the ewpenment In
several ammals given mtravenous injections joint changes
consisting of exudation and swelling of the synovxal mem
brane developed As the jomnt ped serum
antistr 1 rose bly " Cultures of blood and
joint matenal obtained at autopsy one month after njec
tion remained sterile Ammals i which polyarthritis did
not develop had a fairly low antistreptolysin titer through
out the observation period All anmmals produced acute
phase protein No agglutimins appeared during the first
two months

Possible Rel: hip of F like Or
ganisms to Reiter’s Disease Rheumatoid Arthnitis and
Ulcerative Colitis Robert Wallerstein Bert Vallee and
Lows Turner? (Mount Smnar Hosp New York City)
carried out a sertes of aggfutinations on the erums of 102
patients for titers against one stramn of pleuropneumomna
like orgamsms (stram no 350) Control patients and those
with rheuratord arthrtis ulcerative colitis and other
chromie arthritw. and darsheal diseases did not show sig
nificant titers agamst the strain used This was true 1
both active and quiescent cases

Sigmficant titers (hugher than 1 16) were obtained only
m some of the small group of patients with probable
Reiter s syndrome (two of three) and in some of those
with varous symptom complexes resembling larval forms
of this syndrome (two of five) The latter presented
various combmations of colitis arthritis conjunctivits

(2) JTfeD 79134140 S pt Oct 1946
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arethritss o cerviatss and skin Jesions  However a0
conclusion as to the possible relatsonship of tins group
of cases 1o true Retter s disease can be dmwn since four
of the five patients were wotien and no well substantsated
case of the syndrome has as yet beent described m a woman

Although only four of eight m this group had signafi
cant titers agamst strag no 350 and no positine titers
were abtamed 1n patients with uncompheated arthrstis or
colttis 1t must be ponted out that the vanous struns of
pleuror ma hihe org thus far identified uni
formty show great antigen antibodsy specsficity with almost
complete fadure to cross agglutmate other strams even
those 1solated from the same Ammaf species I 13 seems
tihely multiple human strams are eventuaily wdentified and
{ul to show <ross aggiutination phenomena to rule out
zontact by a human bemz with plesropneumoma hhe
orgamsms fus serum would have to be agglutinated aguinst
<each of these strams separately The present results are
reported to call attention to the suggestive data hnhing
thys group of orgamsms to 1 varety of human adments
such as the chrome nd acute arthritides nd therr com
mon asseorited mamfestations

BRUCELLOSIS

Brucell Ad s Diag: and T

are discussed by Hoarold J Harnis® (New York Cuy)
Acute brucellosrs should be considered when there are
persistent or nterntient hugh fever sweating palpable
spleen great fatigue and jont or muscle pam and 4

phord and malanz have been ruled out Next 0 culture
agriutination 15 the most reliible test of active mfection
In chronse cases a negatnve agglutination redction does not
exclude brucefta mfection The iatradermal reaction may
be negatrve tn 5-10 per cent of cases i which culture 15
positive The shin test has the same Telative sigmificance

3 403 Rt
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m brucellosts as the tuberculin test n tuberculosis A
defimutely positive reaction produces an area of mduratton
and redness of more than 5 mm A positive shin reactton
and a low to moderate phagocytic mndex indicate brucel
losis from which the patient has not recovered A pos
ative shan reaction and a high opsonic index suggest re
covery Culture for brucella needs spectal methods spe
cal medwms and special aerobic conditions Brucella
melitensis and suis require no carbon dioxide for growth
and Brucella abortus requires 10 per cent carbon dioxide
All strams grow best in bactotryptose broth or agar or on
liver mfusion broth or agar Frequent subeulturmng s
essential Since the spleen 1s the site of localized mnfection
and blood cultures are often negative culture of splemc
tissue obtamned through a peritoneoscope to prevent hem

orrhage seems logical

Localized foci 1n the spleen gallbladder retroperitoneal

and other lymph nodes ovanes and prostate may be mac

cessible to treatment Splenectomy 1s sametimes justihed
Some phenomena such as arthralgic or arthritic complica

tions reactions at the site of vaccine injection and eosno

phihia may be due to allergy which should be considered
in treatment Differentiation between chronic bruceflosis
and psychoneurosis may be extremely difficult espec aily
when the two coexist Psychatric exammation including
use of the Rorschach test 1s then of value

Penicillin 1s meffective 1n brucellosis Streptomycin ap

parently termnates the acute phase so that cultures are
negative but a relapse unsually follows Its use m the
chromic form has not been reported Sulfonamides do not
cure the acute or chronic illness but mav be effective m
chronic cases mn presence of jomt mvolvement Their
preatest usefulness 1s n terminating the acute phase Of
great impertance 1s admumstration of small doses of
sulfonamide for weehs after subsidence of the acute at

tach when vaccine treatment 15 1mtiated to induce a pro-
tective Jevel of opsonic activity before the bacteriostatic
effect of the sulfonamides has been lost The same pn

aiple pphes to streptomycn Brucella vacemne 1s seldom
| ———
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successful in the acute phase because of undesrable
febrile and foeal reachions In Harns expesience a vac
ane of heat killed Br abortus has been the most effective
means of treating chroniwc bruceffosis Use of the ntra
museular rovte rather than the subcutaneous not only
produces less local reaction but 1s more effective m bring
g about desensitization and phagocytie response Suf
ficent dilution s especially important The wnterval be
tween myections vares from four to seven days depend
ing on the reaction The deltod ts the preferred mjection
gte Intravenows mections of vacone should be gnen
when desensitizaton and phagocytic response are not
satisfactory Contramdications to the satravenous route
are ocular wvolvement and disease of the central nenous
system Diet s brucellosss shoutd de tugh m protemns and
carbohydrates 1nd Jow wn fats

Streptomnyen Therapy in Undulant Fever George
H Fincht (Des Mmnes Ia) reports six cases of acute
undufant fever of whith one 15 gnen here AN patents
had posiuve bloed cultures before treatment was started
five for Brucefia sws and one for Brucella abortus Darly
dose of strepromvam was 5 Gm given ntramuscularly
i givided doses every three hours Total dose vaned
from 20 to 51 Gm Although nene of the patients had
esghth nerve tvohement reactions did occur and routine
Jaboratory tests indicated possible myury to liver and had

ney

Though the senes 13 100 small to warrant final con
Ausions results were encouragmg There were ymmediate
decrease s elevated temperature elmination of sub-
Jective symptoms (chills sweats anorewa and muscle
weahness) and earher return of appetite There were ny
recurrences or relapses after the antuibiotic was discon
tiued avd there was a marked decrease m length of con
valescente

Mar 36 was treated sympmmana]g' at home for severay
days during which tune temperature fuctusted between {00
and 1046 I Blood culture was poswe for Br suy ang

63 Am ] Blel 3 435420 3y 3947
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agglutination tests were positive for undulant fever m a dilu
tion of 1 320 and negative for typhoid and tularemia The
patient was hospitalized and streptomycin therapy begun after
24 days of illness Traces of albumun and crystals were present
in the urine during therapy He recewved 3 total of 51 Gm.
streptomycin Blood cultures were positive on the day therapy
began negative on the thud fourth seventh and eighth days
positive on the minth day negative on the tenth and eleventh
days positive on the first and second days after streptomycin
was discontinued and negative on the third day after treatment
The patient returned to work on the seventy third day after
onset of illness
Finch believes that streptomycn 1s an excellent ther

apeutic agent for treatment of acute undulant fever

DENGUE

Control of Dengue in Hawau An epidemic of dengue
fever started n Hawau i July 1943 Its control 15 re
ported on by Charles L Wilbar Jr5 (Board of Health
Hawau) No dengue had been reported since 1912 m
Hawau The usual history of dengue newly imtroduced
nto & commumty where the Aedes mosquito thrives has
been spread to 50-75 per cent of the population Because
Hawan was an important military center the United States
Army and Public Health Service assigned 398 persons
to full ttme mosquito control activities The peak of the
eprdemic was reached at three months and then gradually
decined for six months Among the 250000 persons 1
Honoluly 149G contracted dengue Only two persons
outside the city were affected

The Aedes mosquito carrier of dengue was attacked
by all established methods plus use of DDT and fogging
of the air around homes of dengue patients with nsecticide
sprayed at high pressure from tank trucks Newspaper
articles radio broadcasts handbills door to door canvass
and talks by health department staff to clubs were all used
to d control nf

‘When a case was reported the home was visited by a

D Am. T Psb Health 37 663614 Jun 1947
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public health nurse and a mosquito wmspector Mosquito
breeding places 1e tn cans bottles and plants that hold
water were destroyed and the home sprayed with pyre
theum msecticrde A net was kept over the pattent for the
first four divs of illness the period dunng which mos
quators obtam the disease

Waihiht where the outbreak ongmated was placed off
finsts to armv and navy personsel and onidrns were
wrged to stay auay if posssble Mosquito breeding places
were eracicated and the whole arer was clouded with
pyrethrum  Awplanes and stips leaving Hawaun were
sprayed Schaool grousds were scrutimzed for mosquite
breeding areas and the classrooms were used for dissem
nation of information 1bout mosguito control  Withm
o months the edes brecaing mdex 1¢  the number of
prenuses found breeding thus mosquto per 100 premises
examined dummished from § 7 to about | at wiich pont
1t remaned

‘Experrmental Stuthes of Bullis Fever and Dengue
Feverare reported by H R Linvesay D J Wilson M
Pollard and J € Woodland® (MC USAY) Three
healthy male volunteers were studied Two were moculated
subeutaneously with 1 ec yolk sac propagated tick stram
of Bulhs fever agent and one was inoculated subcutane
ously with 2 cc whole blood from a patient with Buths
fever On the fpurth dav after inoculation the three volun
teers brd symptoms of Bulhs fever generahized malarse

hopenta headache hized lymphad. hy and
mifd tever Tuenty seven days after defervescence exch
subject was inoculated wtradermally with 94 ce dengue
infected human serum In addition a normat control was
moculated with the dengue fever matenial A typicat
syndrome of dengue fever developed on the srxth or
seventh d1y after snoculation m all four subjects Tius
was chars 1 by g hized malase headache leuho
pema and generalized rash The expermments demonstrated
that there 15 no relatson between Bulhs fever and dengue
fever
TTUR Am 3 Tes Med 26179381 § 7 1946
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New Tellunite Plating Medium and Some Comments
on Laboratory Dsagnosis of Diphthena As an out
growth of four years of practical u e of tellunte plates m
detection of diphtheria carriers ] Howard Mueller and
Pauline A Miller” (Boston) u e a formula which 1s based
on the known growth requirements of members of the
diphthena bactllus group and 1s still maheshuft 1n ceftain
respects None of the mgredients 15 sharply cnitical from
the quantstatry e aspect

Coxrosition oF Mentux

Qv %7 7 es
500 M
100
Agar
Casamino acids techmcal 100
Commercial casein 2
KH 035
MegSCG 7HO G
Tryptophane 0025
‘Water to 500 ml.
Sex xTeLus  So v o
S oc So wron
S rwiw r
3L Moon
Sodium lactate solution 400 mi
Ethyl alcohol 100 m!
Caleium_ pantothenate 02 mg
Stenile horse or beef serum S0 ml
Potassium tellurite

Tecunic —The stock solution of serum tellarite should be
made first The sodwm lactate 15 put i a surtable container
and sterilized m the autoclave After coolng and under terile
conditions the alcohol calcium pantothenate autoclaved 1n a
few mlliliters of water serum and potassium tellurite dis
solved 1 a few mulliliters of sterile water are successively
added with thorongh mixing after each addition The solution
15 well stoppered and stored m the cold room Excessive
heating 15 avouded The agar base should be freshly prepared
for each batch of plates The ingredients hsted are mixed n
a flask and the pH 15 adjusted to about 76 If the dehydrated
base 15 available 225 Gm. 1 simply added to 500 m!” water
In esther case the flask 15 heated to boiling with frequent
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shakmyg transferred while hot to the autoclave and steriluzed
at 10 ib steam pressure for 10 msnutes The stershzed solution
18 cooled to about S0 C and 128 m! serum tellunite solution 13
added Reasonably thich plates (20 ml) are poured and
altowed to cool without covers for a few mmutes ther surface
must be dry

Each plate 15 marked off 1 sections with a wax pencst and
6 B or even 12 swabs may be cultured on the standard Petn
dish After 1518 hours incubation the plates are examuned
Eanly visible confluent growth should be apparent m cultures
of swabs from the throat of a patient with a fresh nfection of
the mitig or gravis type Plates showing no growth are remn
cubated and agan examined at 24 and Anally 48 hours when
nutis coloriies are 1-15 mm i diameter black and convex
with a ghistenang sarface The gravis type s larger 2-3 mm 10
diameter 13 flat with somewhat irregular edges (seldom typical
dassyhead) and has a dulf surface and a slate gray color Even
1 18 honrs wath a strongly positive culture the difference @
appearance of typieal mutis and gravis growth 1s already
detectable  The intesmedius colonies are relatvely mmute
pumpomt @ stze at 24 hours and 02-03 mm mn diameter at
48 hours They show hittle darkening but if the plate at 48
hours 15 fid on a sheet of white paper 1 a good hght they
are definstely brownish gray They appear as tine flat colomes
with a central knob and a shightly crenated periphery

Diphthena cannot be diagnosed m the faboratory The
bacteriologst may be able to state after a delay of 12-15
hours that orgamisms which he belteves are consistent 1
morphology with Corvnebacterium diphtheriae are present
1n tus culture The dsagnosis 1s up to the physician

‘Treatment of Acute Diphthenia and Chrome Carrier
State with Pemcillin s reported by Lows Wemstein®
tBoston) Daily cultures of both nasal and pharyngeal
mucosa were carrted out for all patents from ume of
hospttal entry until discharge In 12 patients with diph
thena treated by antstoxin alone the average time required
for disappearance of Coryneb wm diphtherae from
nose and pharyn< was 3325 days Twenty six patients
with diphthema were treated with pemesiin m additon
to antitoxin  The first three patients were given 120 000
amts daily for a total of 330000 umts The dose was then
ncreased to 120 000-240 000 umts dady for 12 days
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For the 23 patents treated with the larger dose the
average time required for disappearance of C diphtherae
was 396 days

“Tharteen chronic carriers of C diphtheriae were treated
with pemaillin Admimstration of 240 000 umts daily for
12 days eliminated C diphthertae i 3—3 davs but smaller
doses produced only slow clearing of the carrier state

No strikmg alteration contd be detected m the clinical
course of acute diphthena treated wath pemalhn plu
antrtoxn and that treated with antitoxin alone The out
standing difference between the two groups was a marhed
reduction m time required for the causatve organism to
disappear from the nose and pharynx i those treated
with pemeillin The average time of 3 96 days for clearance
of the orgamsm from patients treated with both pemailim
and antitoxin seems to mahe tenable the conclusion that
treatment with pemcillin 1s effective 1n shortenng the
carrier state in the acute stage of diphtheria

Pencilhin in Treatment of Diphthena and Diphtheria
Carrers m five fiospitals i the European theater of op
erations was studied by Samuel Rarehtz Lewis R Was
serman and Ralph E Moloshoh® (New York City)

MeTHOD —Becatise penicillin 1s not a substitute for anti
toxmn_all patients suspected of having diphtheria were given

40000 umts of antitowin intramuscularly and if chnically
mdicated 20 000 umts ly I dratel
after material for culture was taken from the throat pemcilln
admimstration was begun 1 four hospitals as follows (1)
20000 units intramuscularly every three hours (2) 20000
urits intramuscularly every two hours (3) nose and throat
spray hourly during the day and every three hours ar might
with a solution of 1000 umts per cc of physiologic sodum
chloride solution  (4) 20 000 umts intramuscularly every three
hours plus nose and throat spraying hourly the hrst day and
every three hours thereafter In the fifth hospital control
patients recerved antitoxin but no pemcillin Penieillin therapy
was continued until three consecutrve daily throat cultures were
negattve Thereafter throat material was cultured daily for
three days every second day for six days and every thurd day
for mne days

Only 2 of 21 patients with fauctal diphtheria treated
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with penicittin by nose and throat spray for seven days
had cultures negatne for Corynchactermum diphthessae
within that peried Comparison of controls and patients
grven pemaithn miramuscularly revealed that throat cul
tures were positne for 27 5 per cent of 80 pemallm
treated patsents and 100 per cent of 42 controls 5 days
after onset of disease 75 per cent of pemalhn treated
patents and 928 per cent of controls 10 days after onset
and less than § per cent of pemarthn treated patsents and
B5 7 per cent of controls 15 days after onset

Es bt control patients who were convalescent carriers
for 26-30 days were groen pemsctilin nose drops every 3
hours for 7 davs all ceased to be carrters within 7 days
However only 2 of 13 patients who had previously
recerved pemolim mtramusculasly were eleared of
diphitheriae in 7-23 days of local therapy Ten of 14 car
riers were cleared of C diphtheriae withun four to sixdays
by 20 000 umts of peniciln gnen nt larly every
three hours

Diphtheric membrane persisted for equal fengths of
tune m control and treated patients Faucwt edema and
subjective sore throat were favorably mfluenced by pent
cilin The authors belteve that metdence and sesertty of
complications due to pyogeme orgamsms were less 1
pemiciliin treated patrents although penicim was meffec
five 1n preventing toss complecations of diphthena

Results m all group~ were toa suntlar and the groups
too small to warrant conclustons as to which dosage was
more effectine However results do ttustrate that mtrz
muscular use of pemalhn was effective m eradiwcating
miection i acute fauaal diphtheria whereas nose and
throat sprays fated m all but two cases The awthors
stress thit pemctllin should not be used as a substitute
for diphthersa antstoxan

Rin T

P of Diphtl David A
Long® reports dramatic results 1 three patents with
diphthena who were gnen 1 mathon unifs pemerthn dulv
Long beheves that 2 smaller dose would probably have
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been 1nadequate but that a larger dose would have been
even more effective He stresses admimstration of ade
quate amounts of antitoxin  One case 1s given here

\fan 20 seen at 3 30 pm on the fourth day of the disease
was ashy gray and cyanosed He had a massive bull neck pam
and severe dysphagia. Breathing was partially obstructed and
thick sputum was coughed up with difficulty An adherent
membrane covered the fauces tonsils and uvula Swelling
obstructed the postnasal space He had been given 100000
umits of antitoxin intramuscularly the previous day Pemeillin
was given every three hours for three days tn amounts of
1 million umits daily At 11 30 am the day after pemaillin
was starfed s face was pimh and he was nontowic and felt
better The active ghstenng edge of the membrane had dulled
and 1t was no longer adherent The bull neck had reduced mn
size On the third day the membrane separated He recovered
without complication  Corynebacterium diphthertae gravis
were 15solated on the first day of the disease but datly swabs of
the membrane thereafter failed to reveal orgamsms The
orgamism was mhibsted by 002 unuts of pemcilin

Equally strilking results were achieved by symilar treat
ment of two other patrents The evidence presented inda
cates that 1t 1s possible to remove diphthersa bacilli from
the upper respiratory tract within 24 hours with 1 mullion
umts of pemicilim daily

Pentcillin in Treatment of Severe Diphthenia Richard
J Dodds compares results obtaned m 13 patients treated
with antitoxin and 14 patients treated with a combmation
of and The 1 lhin treated patients
compnsed a majority of those with severe diphthersa
hospitalized during 1945 and January 1946 The patients
treated with antitoxin were comparable as far as possible
n respect to age and comprised the remaining patients
with severe diphtheria and a few with less severe mvolve
ment admitted during the same period Pemcillin was
given every three hours mtramuscularly 200000 wmts
was g1ven daily for two days in the first cases and approxi
mately 100000 umts daily for three to five days in later
caves The disease was confirmed bactersologically by
swabbing the lesions

Results mdicated that penicillin has Iittle effect on rate
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of cleasance of membrane but does reduce merdence of
comphications Paralysss and myocardial mvetvement both
occurred much less frequently 1 penserthn treated pr
tents Pemedlin therapy shortens the towemmc stafe 1
nearhy all c1ses and reduces the Jength of stay n the
hosprtal Whereas pemcilhin i no way supplants antstoxin
the author bclteves it should be given with anutoun to
afl patient  with severe diphthena

[ Tests and I 1 Diphtheria
and Scarlet Fever \ survey of 20 years of cutaneous
testing nd mmmunization of student nusses at the conta
gious department of Cleveland Cuty Hospstal 15 reported by
Johm A Toome) and Robert 4 Keller® (Western Reserve
Univ Y Duning this persod all student rturses were gven
Schich and Dick te te md those with positive reactions
mnmumzed Of more than 5000 Schick tests done ap
proximately 50 per cent were posttive Schich tests were
positive 101 50 9 per cent of nurses from Cleveland hospital
and in 454 per cent of nurses from hospitals mn smaller
communities [hey were negative i 55 § per cent of nurses
who had 2 nistory of diphthena and sn 497 per cent of
those wathout such a istory Many of the nurses who had
had diphtheria may have been potentally mmnsune and
needed only a stmulating dose of toxin to rarse the antt
body titer 4 jear after reco ery from diphtheria 1 much
fugher rate of ne,atne reactions would probably hive been
taund .

Towit antitoximn contans horse serum which may cause
sensttization Thus 1s a partealardy senous problem among
student nurses who are henly exposed to diphtheria and
may contract the diseqse desptte immumaation I such an
event diphtheria antitoxin may caw € serum reactiop  In
~ddition toan antioxan often tahes a year to effect
immumty Ramon eltmunated horse serum front his antigen
by detovafying the toun with formaldehyde The more
recent alum precipitated tosord promuses to be superior to
s tw o predecessors ‘The over alf farlure rate i diphthiena
immumzation was 146 per cent The fature rate wa
TGy An T D CRIL ZESIS My 1947
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lower with toxoid and with alum precipitated toxord
than with toxin antitoxin T'ive per cent of those immu
mzed had undesirable teactions nearly all of which con
sisted of soreness and mduration at the injection site The
least reactions resulted from toxin antitoxin and the most
fromtoxord The authorsadminsstered O 1 cc alum precip
stated toxoid routinely as a test dose If no untoward
reactions occurred 04 cc. was given the next week and
1 cc the next month to all subjects with positive Sehich
reactions They consider alum precipitated toxoid the
agent of chotce

Of 6 500 student nurses given the Dick test 611 per
cent had negative reactions Of nurses who had had scarlet
fever 762 per cent had ne,ative reactrons whereas 57 8
per cent of those without a history of scarlet fever had
negative reactions For no apparent reason nurses from
hospitals 1 smaller commumties had a higher rate of
negative reactions to the Dick test than did nurses from
Cleveland hospitals Searlet fever occurred under heavy
exposure 1 1 8 per cent of those who originally had nega
tive reactions to the Dick test Those with posttive reac
tions were given five weekly doses of toxin contaming 500
2000 8000 25000 and 100000 cutaneous test doses
Dos=s were split and given over extended pertods when
reactions were encountered early i the course of immum
zation Immuntzation was performed on 2 162 nurses and
of these 891 per cent subsequently had negatne Dick
reactions Reactions occurred in 287 per cent of those
immumzed and varted from mild local soreness to scarlet
fever n mimature

ENCEPHALITIS

Epidemic Encephalitis in the Far East A Review 1s
presented by Joel Warrent (SC AUS) Two types of
acute encephalitis caused by filtrable virus are endemuc 1n

@) Am Y Top Md 6417436 J Iy 1945



36 INFECTIOUS DISEASES

the Far East Japanese B encephalitis and Russtan sprng
summer encephalitis The Russian  autumn encephahtis
occurring 1n eastern Stbersa ss 1dentical with Japanese B
encephahitts

Jap B halitis has been end m Japan sse
1870 It has also been observed m Siberia Korea Ryubyn
Islands Formosa Chuna and the Manume kras 1t has
never been reported in the Philippine Islands The disease
occurs during the hottest part of summer and 1n eatly an
tumn There 15 about 50 per cent mortahty Incidence 15
fughest w the older age groups The disease affects persons
of all walks of itfe It 1s mosquito borne the most susceptt
ble speeses beang Culex pipiens Aedes togor and Aedes
esoensis Exgperimental ¢ has been hished
1 spectes mdigenous 1n the United States 12 C miprens
Culex gunquet: us Acdes nigr Iis Aedes Jater
alis and two species of Culiseta The natural resenvor for
the virus 1s the blood of dogs and probabls of other
domestic ammals

The b perod of § B phalitis ys st¢
to eight days The disease may begin abruptly or after 2
prodromal period of maluse headache and chifls The
ymp are those af phalitis Corna 15 fre
quent and tremors of tongue and hands are common
ocular disturbances are not as frequent as i lethargic
encephalitts. Extensne seq arerare and g
18 extremely rare The sirus 1s readily 1solated from the
bramn spinal flurd and blood and 15 sumetimes detectable
the urme The best method of »olation 15 mtracerebral
wocutation nte Swiss mice Adult muce are resistant to
peripherat moculation Other suscepuible ammals are the
Synan hamster monney and sheep A vaccine developed
from nfected mouse bram produces neutralizing ant
bodses 1 man There 1s no speesfic therapy for the disease

Russian spran- sumimer encephabbis 1s endemse w north
ern Sibenia and Russun territories The victims wre almost
always persons working i visgu forests wha are exposed
to mfected blood suching 1xodut tichs There 13 no evidence
that the disease 15 spreading to new areas [Uas the only

-
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Lnown virns disease of man m which the bite of an
nfected nck i the main mode of transmussion. Ixodes

D silvar
um and probably Haemaphysalis japonica are the carrier
tichs T persuleatus being the major vector The principal
hosts on which these arthropod feed are the smaller forest
rodents

Seventy five per cent of patients give a hustory of tich
bite 8-18 days before onset of symptoms Onset 15 abrupt
The disease characteristically involves the part of the
central nervous system innervating the cervical and
brachial musculature and results n paralysts of the shoul
der girdle Paralysts most commonly occurs on the second
or third day of the disease Death usually follows mvohve
ment of the resptratory center The mortality rate for
nonvaccinated patients 1s 30 per cent Residual paralysts
of the neck and shoulder girdle occurs in 20 per cent of
cases The main pathologic findings n Russlan spring
summer halitis are infl 'y and we
changes i the bramn cord sympathetic nervous system and
penpheral nerves The virus 1s present m the circulation
dunng the acute phase and has been isolated from the
spma] flurd  Susceptible animals are mice hamsters and

The prophylactic vaccine 15 prepared from 1n
fected mouse bram 1n which the virus has been mactivated
with formaldehyde Comvalescent human serum inoculated
& y has been r ded for treatment of the
disense The virus of louping 1ll restricted to Scotland and
northern England and oceurning only 1n sheep 1s closely
related perhaps identical with the virus of Russian spring
summer encephalitis There 1s no cross immumty between
the latter and the St Lours stran of encephaliis The
virus of Japanese B encephalitis 1s related to but readily
distinguishable from the St Lows varety

Herp-s Simplex Encephalitts Report of Two Fatal
Cases 15 presented by Loring Whitman (MC AUS)
Margaret ] Wall (Washington D C ) and Joel Warren’

(SC AUS) One case 1s given here
(5) J AN A 131 14081411 A g 4 1946
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of jaundice but continued for approximately 10 days m
moderate and 4-5 weeks n severe cases Despite pro
found nausea 1n some cases vomuting was not promnent
and rarely occurred after appearance of jaundice After
jaundice appeared the subsequent course was that of
mfective hepatiis In severe cases convalescence was
prolonged and even in milder cases debility seemed out
of proportion to severty of the disease Laboratory m
vestigations 1n the more severe cases revealed secondary
anemia and hyahne and granular casts in the urine There
were no deaths

Although a vacane contamunated by the virus of epr
demic hepatitis seemed the most probable source certan
cases may have resulted from contact infectton It 15
otherwise difficult to explain the selective way mn which
the hospital staff was affected

Jaundice Hepatocellular Catarrhal Icterus and Hepa
tiis Following Use of Yellow Fever Vaccine Climco-
pathelogic Comparisons I W Held and A Allen Gold
bloom® (Beth Israel Hosp New York City) state that
hepatocellular catarrhal icterus and postvacemnal hepatitis
are symptomatically ahke Duration of the prodromal stage
mn catarrhal cterus 1s six to mme days considerably
shorter than mn postvaccinal hepatitis 1 which gastroan
testinal symptoms may precede jaundice by several weeks
‘The average course of hepatocellular catarrhal scterus s
five or stx weeks with complete and raprd recovery In
postvaccinal hepatitis although jaundice may not be pro-
nounced convalescence 1s extremely slow The patient
may have disturbed appetite shght secondary anema and
elevation of blood bilirubin for several months

Postvaccinal hepatitis 1s most Likely due to a virus con
tained 1n some stocks of vaccine for yellow fever Patho
logically postvaceinal hepatitis 1s a2 true hepatitis but
fortunately 1s reversible 1n most instances

The simple Volhard water test of urinary output s
of great diagnostic and prognostic value if there 15 no

) New Y & State J Med 44270279 Fb 1 1944
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m the mean end points were sigmficant made 1t possible
to establish a reproducsble standard of chichen red cell
aggluhnation activity based on a umt weight of punfied
virus matenial As a result it was possible to devise a
standardized procedure for carrymg out with high ac
curaty quantitative measurements of mnfluenza virus

Ultracentnifugal, Chemical and Electron Microscopic
Identification of the Influenza Virus was studied by ] W
Beard D G Sharp A R Taylor I W McLean Jr
Dorothy Beard A E Feller and John H Dingle (Duke
Univ ) Their results show that mnfluenza viruses A (PR8
stramn) and B (Lee stram) and the swine mfluenza virus
can be concentrated by adsorption on and elution from
chicken red blood cells followed by ultracentrifugation at
20000 g or by ultracentnfugation at 20000 g alone This
was established by biologic behavior of the concentrates
which was identical with the behavior of the three types
of virus d Ch of the with
tespect to purity and nature were determined by examina
tion with the analytic ultracentrifuge and electron mcro
scope and by chemical analysis

Electron hs of purified pr showed
images of particles of widely vanable size and shape but
simylar morphology Evidence of mean size and of degree
of varation 1n size furmshed by the micrographs was
substantiated by ultracentrifugal data The mucrographs
also showed internal differentiatton within the wvirus
particles

Varation m particle size and shape 1s cleasly incom
patible with the hypothesis that the influenza virus may
be moleeular 1n nature TInstead the findings resemble
results which would be expected from a smular examna
ton of a pure culture of small coccobacili A further
parallelism 35 the internal structure within the particles
structure which 1s not greatly different morphologically
from that seen in electron mucrographs of bacteria The
chemucal constitution of the influenza virns 1s fikewise

© 5 oM JaaIne g 14
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1 Abd 1 expl because of upper abdominal
pamn revealed some enfargement of spleen and liver Examina
tion of hver tissue obtamed by biopsy revealed organisms

bl the of b 1 He
recovered from the operation and returned home two weeks
later where he received a course of antimony potassium tar
trate but died 1n 11 weeks Blocks of tissue and the mtact
heart were examined post mortem Occupying fully three
fifths of the surface of the mitral valve was an organized
vegetation which extended down onto the chordae tendineae
There were smaller warty vegetations on the free edge of
one aortic cusp Histologically there was defimte evidence of
old rh fever i the d and at the base of
the valves Enmeshed 1n the vegetations were myriads of yeast
like orgamsms which had the typical appearance of Histo

lasma Similar were d d
the reticulo endothelial cells of the spleen

INFLUENZA

Quantitattve Aspects of Red Blood Cell Agglutination
Test for Influenza Virus Gail Lorenz Miller and W
M Stanley” (Rockefeller Inst Princeton N J) con
ducted 2 detatled study of the nature of the varable in
herent m the chicken red cell agglutination test for
fluenza virus m an effort to obtain a method of measure
ment of bologic activity of sufficient accuracy that it might
be used as 2 rehable index of chemeal purity of prepata
tions of the virus It was found that the temperature at
which the test ts conducted has a marked effect on the
titer whereas within the range of pH 6-8 the pH has a
neghgible cffect A varation 1n results may be encountered
due to a variation m the specific behavior of red cells from
different chickens and to an nstability of the red cells
tk 1 Prep of punfied infl virus held
at 4 C on the other hand were found to be stable with
respect to chicken red cell agglutmating activity for several
months This and the fact that i duphcate measurements
on different samples the accuracy was such that the
dramees were 19 qut of 20 that differences of 84 per cent

) 7 E per Med 79185195 F brury 1044
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in the tissues of the embryo n a certamn fixed amount

Effect of Virus Rendered Nomnfective by Ultraviolet
Irrodiation on Multiplication of Influenze Viruses
Chick Embryo —James E Zregler Jr (MC USNR)
George T Lavin and Franh L Horsfall Jr (MC
USNR) found influenza A or B wirus rendered non
mfective by ul 1rradi capable of prodi
mterference with multiplication of active influenza viruses
1 the chick embryo A theory that nfection by influenza
wirus 1s mediated by a cell receptor substance was ad
vanced by Hirst It seems possibie that such a receptor
substance could be teacttve with either active virus or
mactive virus if the latter retaned the particular struc
tural configuration required Interference mught then re
sult from quantitative saturation of the receptor substance
of susceptible cells whether the pomnt of saturation was
achieved by multiplication of small amounts of active
virus or by introduction of large amounts of virus enher
active or fective Ce ly 1t seems
to assume that rectprocal interference between influenza
wiruses depends on some portion of the virus particles
capable of reacting with susceptible cells possessed
common by mfluenza A 1nfluenza B and swmne influenza
viruses and relatrvely resistant to ultraviolet irradiatron
Regarding the nature of this portton of the virus particle
there 15 as yet no.evidence

Evaluation of Methods for Concentration and Purifl
cation of Influenza Virus W M Stanley (Rockefeller
Inst Princeton N J) studied differential centrifugation
m a vacyum type centrifuge adsorption on and elution
from adult chichen red cells elution of the preaipitate
formed on freezing and thawing of allantorc flmd adsorp
tion on and elution from embryonie chich red cells and
combinations of the first method with each of the three
succeeding ones Over all yields of wirus of 50-70 per
cent were obtained by these methods and combinations

a Fore, MLI9 39400 A1 1944
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simifar to that of certain bactena n content of protem
and fat and of carbohydrate n excess of that bound in
nuclelc acid

The results provide definite evidence that the influenza
virus 1s not molecular Though 1ts exact biologic status
15 yet to be determined 1t appears desirable to consider
1t tentatnely as an obligate parasite closely related other
wise to certam bacterial micro-orgamsms

Interference between the Influenza Viruses —Efect of
Actwve Virus on Multiplication of Influenza Viruses
Chick Ewmbryo—James E Ziegler Jr and Frank L
Horsfall Jr (MC USNR) demonstrated reciprocal
mterference between influenza A nfluenza B and swine
wnfluenza viruses This constitutes additional evidence that
the interference phenomenon can under certain conditions
be demonstrated between antigenically distinct wviruses
Under conditions of the experiment any one of the three
virus strains when first mtroduced 1n the embryo regularly
mterfered with multipheation of erther of the other two
viruses moculated somewhat later provided certam limuts
of time and quantity were not exceeded This finding
suggests that basic 2 responsible for product
of mterference were in each mstance smular Available
evidence does not indrcate that mterference resulted from
nteraction of one virus with another nor did presence
1n the chich embryo of multiplying virus per se interfere
with multiphcation of another virus It seems reasonable
that the state responsible for mterference was nduced
by an alteration 1n the susceptible tissues of the chich
embryo which followed establishment of the imtial virus
infection Reversal of the direction of interference n
which muitiplication of the mtaally noculated virus 15
inhibited by simultaneous or later addition of very large
amounts of another virus would seem to offer evidence
of the quantitatve nature of the mterference It also
suggests that between two viruses involved in interference
there may be competition for a substance which 1s present

) 7 Exper Med 79 361377 Apd 1544
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i the tissues of the embryo n a certain fixed amount
Effect of Virus Rendered Nomnfectie by Ultravsolet
Irradiation on Multiphication of Influen.a Virtses n
Chick Embryo —James E Ziegler Jr (MC USNR)
George I Lavin and Frank I Horsfal Jr (MC
USNR) found influenza A or B virus rendered non
mfective by ultraviolet irradiation capable of producing
fi e with L of active mfl viruses
i the chich embryo A theory that infection by nfluenza
viras i1s mediated by a cell receptor substance was ad
vanced by Hirst It seems posstble that such a receptor
substance could be reactive with either active virus or
mactive virus 1f the latter retamed the particular struc
tural configuration required Interference rmght then re
sult from quantitative saturation of the receptor substance
of susceptible cells whether the pont of saturation was
achieved by multsphication of small amounts of active
virus or by introduction of large amounts of virus either
active or nomnfective C 1t seems 1 bl
to assume that reciprocal interference between influenza
viruses depends on some portion of the virus particles
capable of reactng with susceptible cells possessed 1n
common by mnfluenza A nfluenza B and swine mfluenza
viruses and relatively resistant to ultraviolet irradiation
Regarding the nature of this portion of the virus particle
there 15 as yet no.evidence
Evaluation of Methods for Concentraton and Punfi
cation of Influenza Virus W M Stanley (Rockefefler
Inst Princeton N J ) studied differential centrifugation
i a vacuum type centnifuge adsorption on and elution
from adult chicken red cells elution of the precipitate
formed on freezing and thawing of allantore flasd adsorp
tion on and elutton from embryome chick red cells and
combinations of the first method with each of the three
succeeding ones Over all yields of virus of 50~70 per
cent were obtamned by these methods and combinations
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except for somewhat lower yields when adsorption on
and elution from adult chicken red cells was used How
ever purified products obtamned by methods involving
onlv use of red cells or freezing and thawing technic were
found to contain about 80 per cent of nonvirus protem
The purified products obtarned when differential centnifu
gation was used either alone or i combmation with any
one of the other methods were found to be ndistingussh
able and to consist of a fairly homogeneous component
having a sedimentation constant of about 600 S Such
preparations possesserd about 22000 chichen red celt
agglutinating units per mg protem mitrogen and solu
tions contaimng only about 10 Gm of the matenals
gave 50 per cent infectivity end points mn chick embryos
The Sharples centrifuge was almost as efficient as the
vacuum type centrifuge for concentration and punﬁmnon
of influenza virus and because of 1ts larger capacity 18
recommended for preparation of purified virus on a large
scale

Effect of Some Chemicals on Purified Influenza Virus
C. A Knght and W M Stanley (Rochefeller Inst
Princeton N J) studied effects of 005 and 0 5 N solu
tions of 20 different chemicals on activity of purified PR8
mfluenza virus in 01 M phosphate buffer Tests m chick
embryos and mice showed that virus activity was destroyed
by strong oxidizing agents such as rodine by salts of
heavy metals by mercurochrome by formaldehyde and
by the detergents phemerol roccal and sodium dodecy!
sulfate Reducing agents appeared to have httle of any
activating effect with the exception of 005 N ascorbic
acid At concentrations tested sulfathiazole sodrum exerted
only a weak iactivating effect Phenol in 05 N concentra
tion inactivated the virus promptly but solutions of the
strength more commonly used for bacterieidal purposes
were only weakly virucidal The virus appeared relatively

flected by glucose sulfate calcrum chlorde

sodium thiosulfate and argimne

(3} ] Exper Med 79 291300 March 1944
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Cu to Infl Viuses W I B
Beveridge and F M Burnet (Melbourne) report that
mtradermal tnjection of a 1 10 dilution of unheated or
bailed allantorc flmid nfected with nfluenza virus A or
B produces a cutaneous reaction in most adults and
some children Similar reactions are not produced by
normal allantoic flid or by suspensions of chick tissue
containing 10-20 times as much protemn as the influenza
reagent Partial punification of the virus does not dimimsh
its capacity to produce reactions In adults the size of
the teaction bears no correlation to the serum antbody
titer

Among 31 children tested intradermally with mnfluenza
A and B reagents there were 18 reactions and 1n all but
1 cluld serologic tests revealed previous infection by cor
responding viruses However in many instances children
who gave positive reactions to serologic tests faled to
give appropriate shin reactions

The authors suggest that allergy to the virus may play
2 part 1n resistance to infection and when infection does
occur 1n production of symptoms

Chnical Evaluation of Vaccination agamst Influenza,
Prelimmnary report of a study on approximately 12500
menin Army Specialized Tramnng Program umits through
out the country 1s presented by members of the Commus
sion on Influenza Board of Investigation and Control
of Influenza and Other Epidemtc Diseases m the Army
Preventtve Medscme Service Office of the Surgeon Gen
eral United States Army The vaccine was prepared m
laboratories of hiologic firms according to spectfications of
the Commussion Each 1 ce of vaccine was made up of
05 cc representing type A virus recovered from 5 cc.
allantore fuid and 05 cc representing type B virus re
covered from 5 cc allantoic flmd The type A component
Tepresented equal parts of the PRS strain and of the Werss
strain 1solated sn May 1943 The type B component con
taned only the Lee stram Control material consisting

@ M F A taha 1858y 29 1944
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of 1sotonic solution of sodum chlornide to which 1 5000
{formaldehyde solution and phenyl mercuric mtrate 1 100
000 were added was prepared bottled and subjected to
the same tests for sterhity
Each company or organtzation within a untt was divided
so that alternate mdividuals recerved respectively vaccine
and control material One dose of 1 cc was given sub-
cutaneously After vaccination was completed records
were removed so that on subsequent wisits the observer
had no mformation as to whether a patient belonged to
the vaceinated or the control group Prior to vaccination
and throughout the observation pertod close observation
of all indiniduals reporting to sick call was mamtamed
and the same type of record card was used throughout
An effort was made to gain untformity 1n designation of
cases by accepting for diagnosis of influenza those 1n
which 1illness was of raprd onset with muld upper respira
tory complants chilliness aches and prostration and ad
russion temperatures were 100 F or more without obvious
evidence of other disease
Vaccination done shortly before or even after onset of
the recent epidemic of influenza A was found to exert
a protective effect with a total attack rate of 222 per
cent among 6263 vaccinated individuals and 711 per
cent among 6 211 controls a ratio of I 32 Influence of
vacane was most clearly evident at the height of epidemic
prevalences Duration of eﬂ'ect has not been determmed
i Human Suby) Artificially Infected
thh Influenza Virus, Type B Epidermiologic evidence
that 1s acquired by the
human subject prcsumably as the result of infection but
its duration has not been clearly established Thomas
Franas Jr Harold E Pearson Jonmas E Salh and
Phxhp N Brown' studied the reaction of 2 group of
durals to induced infe with virus type
R and determined their response to the same virus four
months later The Lee strain of influenza virus type B

T Am. J P b Health 34 317334 Apal 1944
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was used throughout Subjects tested were ambulatory
males residents of one ward of Ypsilantr Mich. State
Hospital Many were 1n older age groups confined to
the ward except for a daily walk outdoors No selection
was made on the basis of serologic tests There had been
no evidence of heigh | d of resp v disease
1 the previous eight months All were carefully exanuned
for signs of acute respiratory illness before mclusion m
the group

Inhalation of finely dispersed type B influenza virus
resulted in a high mewdence of climeal infection resembling
2 mild form of the natural disease Four months later
24 of the same subjects recerved a second inhalation of
the same virus Fever and serolog
were noted The 1llness was milder 1n most of the pre
viously infected individuals than mn controls inoculated
at the same time Few were refractory to remoculation
“The dimmnsshed response to remnfection was most evident
n those who had the ughest fevers at the first test
Nevertheless ewvidence indicates that muld primary
fections were as beneficial as the more severe ones Al
though there was a trend toward association between
high antibody titers and low temperatures no umform
correlation between antibody titer of an mdmvidual and
s response to noculation was found

Influenza among Immumzed and Umimmunized Popu
lations 10 1943 Groups of persons were immumzed with
concentrated mfluenza A vaccine 1n vanous centers in
Canada from November 1942 through January 1943
A similar number of controls received 1njections of saline
During January there was no sign of an epidemic of
upper respiratory tract nfectton Early i Februarv cases
of an influenzal npature appeared mn Toronto and m 2
mltary camp about 90 miles away During the rest of
February and m March cases were observed m all the
centers where immumzation had been carried out Ronald
Hare Dorothy M Stamatss and Jocelyn Jackson (Univ

@) Canad J Pb M Uh 3446245 Octber 1943
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of Toronto) with the assistance of C E Dolman P L
Rentiers P W Hudson and C R Donovan studied
these cases to determune the value of the immunizations

The mad o m both d and con
trol groups s given 1n Table 2 From the serologic results
1n Table I 1t will be seen that none of the patients were

TABLE 2 —IncrmeENCe of INFECTION 1N IMMUNIZED AND
CoNTROL GROUPS JANUARY TO April, 1943

Prace 2 Dnsu% (‘Jn CENTRA N IuMuxi 2D
K R 17 ted o N T feted
Toronta 63 0 !
Edmonton 85 23 S X
Winnipeg 74 5
Vancouver 3 29 2
Totals 262 62 259 H

mfected with mfluenza A No information as to the value
of the vaccine has therefore been obtamned There were
however more infections i the tmmunized than in the
control groups No explanation for this can be advanced
[However the explanation may be m the mterference phe
zxgr_n_tgzn] described by Ziegler and Horsfall ths Year Boox p
Haemophilus Influenzae Type B Laryngitis with Bac
teremia. P G du Bois and C Anderson Aldrich (Chil
drens Memorial Hosp Chicago) report four cases mn
children of preschool age All four fulfilled the cntersa
set down by Sinclar for diagnoss of this syndrome
acute onset extreme prostration or shoch out of all
proportion to local observations severe laryngitis with
marked edema and hyperema of both false and true vocal
cords fever and marked neutrophilic leukocytosis positive
throat culture and bactererma of Haemophilus influenzae
type B Recovery following tracheotomy and adequate
sulionamde therapy was rapid and dramatic m three pa
tients The other child did not have a tracheotomy and had
a much prolonged complicated course
The condition 1s most common i preschool children
@) J Pdt 23184188 A gt 1943
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Ouset 1s 50 sudden that 1t can be dated to the hour Marhed
prostration defines the condition in contrast to the con
dition 1 ordmnary ecroup Temperature 1s elevated but
drops with tracheotomy and chemotherapy Early surgery
seemed to accelerate recovery for in the one patient not
operated on temperature remamed elevated several days
despite chemotherapy  All patients displayed marked
leukocytosts with an absolute polymorphonuclear merease
Differential diagnosis cludes cons:deration of ordimary
catarrhal croup foreign body diphtherra postpharyngeal
abscess  thymuc attacks acute edema of the larynx from
other causes laryngismus stridulus rupture of a caseous
bronchal or mediastinal node mto the trachea or bronchus
and pertussts

{Of these condsttons the influenza laryngttis resembles most
doéal}i taryngeal diphtheria but the onset 1s much more abrupt.

MALARIA

Sternal Puncture 1 Diagnosis of Malana 1s described
by G J Atthen'

Merzop —A stout lumbar puncture needle may be used
cut down to about 2 m  with an adjustable stop of glass or
metal tubing and 2 protective rubber buffer at each end to
avoid puncture of the medrastinum Site of puncture 1s the
center of the sternum at the level of the second nterspace
easily locahzed just below the angle of Louts The needle 15
nserted vertically through the shin and subcutaneous tissue
to bone and firmly pressed through the cortex with small
to-and fro rotating movements the butt resting on the thenar
ermnence and the ncedle being steadied with the index finger
Resistance decreases distinctly when the marrow 1s penetrated
The stilet 1s then removed and 05-1 cc marrow fld aspt
rated Films may be made directly or the fluid ejected into an
oxalated tube and examined within half an hour TIilms are
stamed by a Romanowsky stain covered with a thin layer of
smmerston o1l and examined with the 1/6 in_dry lens and a
no 2 ar Ring and other forms are easily detected and
any suspIclous object can be quickly scrutinized by the 1/12
o1l smmersion lens Long and tedious scarch of films 1s

) Lancet 2 465468 Oct. 16 1943
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often necessary and prelmunary evamination of thick drop
preparattons 15 often helpful Value of the thick drop method
lies 1n relative rapidity with which the probable result can be
reached In Aithens series no positive result was reported
until search of marrow films had confirmed the thick drop
findings No form was as

In 10 patients with malamal parasites in peripheral
blood sternal punctures were made for companson Mar
row flud m each case contamed a substantially hagher
proportion of parasite contaimng cells than did the blood
cells In 95 cases penpheral blood examnation revealed
no erythrocytes containing parasites Of these 35 chimeally
merited the diagnosts of malara but had been taking sup
pressive quinne doses until admission or shortly before
and 60 had clnseally atypical cases and history of exposure
to infection not necessanly recent Of the 35 in the first
group sternal punctures were posttive m 26 of the 60
with clinucally atypreal cases sternal punctures were post
tive mn 13 Eight patients with negattve sternal punctures
were treated successfully with quinine Other diagnoses
were made in 48 cases with negative sternal puncture

A Rumbal B G Parsons Smith and Leshe
Nanceloewlt report 38 cases in which diagnosis of malaria
was made by sternal puncture These mcluded latent or
chromic and acute primary mafaria They stress that
sternal puncture 1s an accessory to examination of periph
eral blood and does not replace 1t It 1s especally
valuable 1n dragnosis of latent malaria presenting obscure
tllness and may provide a positive diagnosis for some
cases of tropical neurasthema Most pyrextal malanal
cases can be d d b of peripheral
blood but sternal puncture offers a supplement when
sporufation 1s so scanty that peripheral blood parasites
seem to be absent

Laboratory Asds in Diagnosts of Malana. Enc Denhoff
(MC AUS) and Bernard C Piper state that labora
tory diagnosis of malaria 15 not difficult but depends on

1) Lact 468469 Ot 16 1943
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good staming technic and exammation of blood for para
sites at the proper ttme Fields rapid stamnmg techme
of thick smears 1s 1deal when a large number of smears
must be examined as quickly as possible Although many
authorities feel that blood films should be dried m the
horizontal position the authors beleve that when Fuelds
stain 1s used there 1s defimite advantage in drymng the
smear 1n the semivertical positton The parasites tend to
concentrate 1 one area which dummshes orientation time
and facilitates exammation

There are two disadvantages to Fields techmc (1) If
the shde 15 not washed well some eosiophilic staimng
debris clings to the slide The examner soon learns how
ever to differentiate these artefacts from parasites (2)
The stain fades making 1t impossible to keep shdes for
permanent record It 1s imperative that the thick smear
be not too thick and that the smear 1s examned at the
point where the parasites tend to cancentrate

The standard or Wright Giemsa thick smear stamng
techmcs are excellent but are not as convenent as the
Field technic In a Giemsa statned thick smear the chroma
tn dot 1s not as vivid but the cytoplasm 1s moré intense
Although 1t takes more time to stain a thin smear with
the Wright Giemsa combination than with a smple
‘Wright stain it 1s worth while when 1t 15 difficult to find
a parasite or identify the type of plasmodium present
If the shde 1s stamed face down mn a Petri dish debnis
and sediment will fall off and a clean blood film will re
sult

Points 1z Laboratory Diagnosis of Malana m China
India Burma Theater are described by Irving A Bech
(MC USA) The recommended technic 1s the com-
bined thick drop thin smear stained with aqueous Giemsa
the thick drop affording rapid dragnosis and the thin
smear serving for species identification when this cannot
be made by thick drop alone and for differential white
cell counts The sprrochete of relapsing fever and micro
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filanae can also be discovered readily on the thick drop

Tecanic.—Two drops of blood are taken on a clean glass
shde One drop shghtly larger than that usually collected
for an ordinary smear ‘ts taken on the first quarter of the
shde and 2 second of usnal size at the midpownt. The latter
13 smeared distally The first drop 1s evened out to the size
of 2 dime by making a series of widening concentric circles
m 1t with another shde If a small tangential tad 15 left
at will care for excess liqud The shde 1s allowed to dry
a honzontal position Drymg 1s difficult n humud climates
In the field shdes can be left 1n direct sunlight supplemented
by fanming If a laboratory 1s available a drier can be 1m-
provised from field equipment. The copper sterihizer 15 placed
m a wooden box the top of which 1s replaced by the enamel
mstrument tray with wire or glass rods to hold the shdes
horizontally Heat generated by steam from the sterlizer
when water 1s just simmering dries the blood m a few min
utes Overheating fixes the thick drop and prevents laking
of blood subsequently Prompt stamning 1s necessary to deter
bacterial growth and mold Thick drops stam best when a
few hours old but this advantage has to be sacrificed where
mold 15 a problem Shdes must be kept 1n a box or album or
covered with 2 Petrt dish while awaiting examunation be
catise growth of mold can occur even on stained blood.

A water bath for preparing the stain may have to be 1m
provised with the same field sterilizer n which 1s immersed
the glass flask or beaker contamng the glycerm solution
Temperature 1s controlled with a bath thermometer Exces
sive atmosphertc_hurmdity may cause fading of the stain on
the thick drop This can be partially remedied by increasing
the concentration of dilute stam

‘The thick drop examnation affords at leasta 20 1 ttme
saving ratto over the thun smear Distortion of parasite
morphology does occur 1n thick drop staming however
and a knowledge of these varations 1s essential to cor
rect diagnosis Once this knowledge 1s acquired examina
tion of thick drops 15 easy and rarely does the thin
smear have to be consulted for spectes confirmation

Ordinary medicsnal rmneral ofl may be substituted for
cedar ail for the smmerswn lens The 5% or 6X ocular
lens 15 used mmtially and when 2 suspicious form 1s located
more minute examination 1s done with the 10X ocular
E of 50 ail fields can be done m
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two or three minutes by an expertenced techmean with
nearly 100 per cent d of chnical 1nf In
survey work or where visceral malana 1s suspected 100
fields are advised

New Aspects of Malana. Conclustons derived from
military experiences are presented by David R Talbot
{MC USNR) In areas of endemic malaria 1t should
be a monthly routine to examine thick smears of blood
from all military personnel on two successive days All
persons with smears contaimng malaral parasites even
those without symptoms should be treated wigorously to
forestall attacks In general the policy of treating men
for malaria only after they become infected 1s better than
prophylactic treatment 1f adequate laboratory facilities are
available This rule holds 1n peacetime or at any base
where mlitary urgency does not require a maximum num
ber of men kept in the field to fight However 1n actne
combat areas especally where malaria caused by Plasmo
dum falerparum 15 endemic  prophylactic measures must
be adopted

Treatment with both qummne and atabrine 1s more
effective i preventing recurrences than prolonged treat
ment with either alone Plasmochm may be indicated m
rare specully selected cases of repeated occurrences As
the result of some idiosyncrasy an occasional person 18
found whose infection does not respond to atabrime or
qumne Treatment then must be given with the single
effective drug

Dragnosis and treatment will be wrongly nfluenced if
a positne Wassermann or hahn reaction 1s considered
pathognomonic for syphilis Malara like syphilis 1s 2
protean disease and absence of chulls and fever should
not rule out its occurrence 1n people who are lving or
have lived 1n areas of endemc malaria

Tanret Reaction i Subtertian Malaria. The simple
Tanret test for qunme m urine has been widely used to
control adminstration and absorption of quinine during

W 7 A M A 123152194 Sept. 25 1943
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treatment of malaria From observations on Luropean
troops 1n a hyperendemic area of subtertian malana ] W
Howie and R M Murray Lyon (RAMC) believe
that properly used the test has even greater value than
generally realized and may explain many apparent cases
of quinine resistance

The reagent used 15 a combmation of a solutton of
mercurie chloride 27 Gm  dissolved by stirmng n 1 500
cc boing distilled water and a solution of potasstum
todide 100 Gm  dissolved 1n 500 cc cold distilled water
The two solutions are mixed and 25 Gm glacial acetic
aad 15 added The reagent keeps indefimutely

TecaNic —The urme must be cold and clear to avord false
negatives Turbidity due to phosphates may be cleared with
a few drops of dilute acetic acid other turbidities may be
removed by filtration To about 10 cc urine a few drops of
reagent 13 added If quumne 1s present in concentrations as
low as 1 200000 turbidity will appear which disappears on
heating 1§ turbidity persists on heatng albumin 1s present
which Iust be removed by precipitation with heat and acetic
acud followed by filtration The albunun free filtrate should
be cooled and retested Posttive reacttons are also found in
urne of patients taking plasmochin but nat of those taking
other alkaloids tn ordiary therapeutic doses

Fvery urine specimen passed hy 100 consecutive men
admitted with subtertian malaria during acute attacks anl
duning convalescence was tested Treatment consisted of
30 gr quinine bisulfate daily for seven day after which
the dose was reduced to 10 gr dailv for three or four davs
and then to 5 gr duly before discharge Of the 100
soldiers 83 showed a positne Tanret reacton two to
three hours after the first dose and continued to have
strong reactions 1n all urine passed during the seven days
on 30 gr daly All these men became fever free m 72
hours at most and recovered uneventfully Of the other
12 7 showed negative reactions in all unifie until a dose
of qunme was given intravenously when the reaction
became positive and remamed so even when the quinine
‘was agam given orally While the Tanret reaction remamned
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negative they were all acutely 11l recovers followmg the
ntravenous dose was rapid The other five showed oc
castonal positive reactions at arregular ntervals They
were not dangerously il and were not given quimme
mtravenously but recovery was slow pyrexia lasted five
or six days and the Tanret reactions durmg convalescence
were unsatisfactory

As controls 53 normal men were studied after takang
5 gr quimne orally Only 20 men showed positie 1¢
actions 1n an hour the others had posttive reactions 1
one to five hours Reactions 1n five who were followed
hourly were negative 1n 10 hours Al were negative after
24 hours The authors believe that a negative Tanret
reaction during presumably adequate quinmne therapy
mmdicates faulty quimine metabolism and that this con
ditton may predisp to e fe whic!
1s recogmzed as favoring onset of blackwater fever It
1s therefore suggested that qumne admumstration and
dosage 1n treatment and prophylaxis should be controlled
and adjusted for each ndrvidual by using the Tanret test

Advances 1n Malana Research are reviewed by Quentin
M Geman (Harard Umv) Extensive studies with
human malaria particularly induced malaria have proved
that patients acquire unmumty during the course of an
nfectton Various investigations have helped to explan
race susceptibility to malana and development of smmu
nity not to a species of plasmodium but to strams or races
of each species The smmumty acquired 15 highly effective
agamst renf with the homol stramn but fals
to protect agamst heterologous strains and species of
parasites Discovery of different strains within a spectes
helps to explain resistance or tolerance of a gven popula
tion to local strams the length of time required for
effective immumty to develop susceptibility to foreign
stramns variable chimeal actnity observed for different
stramns of the same species and varable response to anti
malaral drugs
TTTU6) N w Eogl nd ] Med 220 324332 Aug 19 1943
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Two approaches have been used to elaborate the mecha
msm mvolved 1n natural and acquired immumity Cellular
reactions to various types of malana have been studied
and standard immunologic methods used in investigating
humoral response to nfection Defense agamst infection
depends on response of the lymphoid macrophage system
Phagocytosss occurs primanly in the spleen with de
creasing activity i lwver and bone marrow Natural un
munity 15 demonstrated during early days of the mnfec
tion by a relatively small amount of phagocytosts Duning
and after the crisis phagocytic activity 1s greatly increased
and associated with prohiferation of macrophages This
mmtial response requires time for mobilization s non
mmmune ammals but response after supeninfection 1s
rapd 1n ammals with acquired immumty Proliferation
of lymphoid macrophage tissue 1n the spleen offers a basts
for splenomegaly or progressive mcrease in size of the
spleen during the disease This cellular defense 1s active
only agamst the stram or race of parasite that caused the
mfection Greater susceptthality of children to malana
indicates either that more time 1 necessary to acquire
effective immunuty or that the defense mechamsm 1s less
efficrent than 1n adults

I logie studies have d protective anh
bodies m malarra but serologic tests have not been chnt
cally practicable The studies demonstrate the slow but
gradual increase 1 development of acquired mmmumty
When the course of the infection 1s mnterrupted by 1m
mediate treatment formation of antibodies 1s prevented
and hence no immumty 1s acqured Here 15 the basis
for the frequent observation m a native population that
a seasoming process to malarnal paroxysms 1s neces
sary before b g treatment A of
specific antigerucity and host response under extreme
conditians of climate and malnutrition the level of
munity or activation of the lymphoid macrophage system
and prod of p bodies 15 entirely de
pendent on mtensity and duration of infection Short
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Iived 1nfections produce little or no immumty In long
standing chrome infections a high grade of immunity
1s acquired

The 1deal drug for malaria therapy has not been found
and there 1s no general agreement about treatment This
mmght be expected n view of the great vanety of parasttic
strams wide difference between bemgn tertian and malg
nant tertian malaria and additional effects of race sus
ceptibility acquired mmumty malnutrition and other
factors Three anttmalarial drugs have been tested and
used successfully the cinchona alkaloids of which quinine
15 best known and the synthetics atabrine and plasmochm
Atabrine 1s the only substitute for quimne because
plasmochin 15 useful only for specsfic destruction of
gametocytes or sexual stages of malignant tertran malana
that lead to mnfection of anopheline mosquitoes and trans-
mussion of the disease

Analysis of the serrous potentialities reveals that the
following factors will play a role mn spread of tropical
diseases including malara from retnrning troops time
of year when troops return presence of necessary vectors
for transmussion type of samtation mn rural or urban
commuruties to which men return and occupation as
sumed by the returned soldier The first three are most
wnportant Mahgnant tertran malana 1s seldom found m
regions having an average summer temperature lower
than 70 F and an average winter temperature lower than
48 F If infection 1s brought mto such areas small ept
demics may occur but eventually the disease dies out
Consequently the major problem with returnung troops
1s to recogmze and make an accurate and speedy diagnosis
of malaria Since there 1s no need for these men to acquire
smmumty a radical cure should be the amm of treatment

Drug Treatment of Malana, Suppressive and Chmcal,
1s discussed 1 Cireular Letter No 153 Office of the
Surgeon General of the Army’ Avalable evidence mn
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dicates that atabrine 1s as effective as quimine (or more
s0) both m suppresstve use and i treatment of chmcal
attachs Plasma level of the drug used 1s fundamental
m determiming 1its efficacy Generally the rates of absorp
tion of quinine and atabrine are not sigmficantly different
Quinine 15 localized 1n the tissues to a smaller extent than
atabrine and effective plasma concentrations therefore
are usually attamed shortly after beginning its admms
tration Atabrine however at first 1s taken up to a much
larger extent by the tissues so that effective plasma
concentrations are reached later To attain effective plasma
concentrations of atabrine 1t ts necessary to give relatively
large nstial doses or to wait for a varymg persod while
the drug accumulates

Plasmochin cannot be used for suppressive treatment
since 1n safe doses 1t has little effect on schizonts For
the same reason 1t fails to control chmucal attacks of
malaria  hence plasmochin alone cannot be used This
drug has some degree of special action mn destruction of
gametocytes an effect which does not influence the course
but which might be of value mn controlling spread of the
disease

Each of these drugs 1s capable of producmg toxic re-
actions O 1 individuals are harl
of each

Drug suppressive treatment 1s an emergency procedure
which should be used only when troops must accomplish
2 mussion in an area where there 1s a substantial risk
from malaria and where masquito control 1s not possible
There 15 no drug known which 1n safe doses will pre
vent mosquito borne infection with malaria However
atabrine taken regularly 1n proper doses suppresses clinscal
Symptoms for varymg periods and enables men to remain
active despite mnfectson which otherwise would 1ncapacitate
them For suppressive treatment to be effective the drug
tnust be taken regularly The recommended method 1s to
gve 01 Gm atabrine once daily at the evening meal stx
days each week An alternative method which has been
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satisfactory 1n some areas 1s to give 005 Gm atabrine
once daily at the eveing meal six days each week and
01 Gm atabrine at the evening meal on the seventh day
Quimine should not be used for suppressive treatment ex
cept 1n cases of severe ! e to atabrine R d
ed dosage 1s 06 Gm quinine sulfate daily at the evenng
meal Plasmochin should not be used for suppressive
treatment at any time

Atabrine alone 1s the treatment of choice for climeal
attacks of malara It should be given mn relatively large
mitial doses followed by smaller doses Recom
mended dosage 1s atabrine hydrochlonde 02 Gm and
sodium bicarbonate 1 Gm by mouth with 200-300 cc
water (or an equal amount of sweetened tea or frut
Jurce) every six hours for five doses followed by 01
Gm three times daily after meals for six days (total
28 Gm 1m seven days) If atabrine 15 not avaiable
quimne alone should be used quimine sulfate 1 Gm by
mouth three times daily after meals for two days fol
lowed by 06 Gm three times a day after meals for
five days (total 16 Gm 1n seven days)

Plasmochin may be given in connection with either
of the foregoing treatments however its routime use 15
not advised If plasmochin 1s given the patient must be
hospitalized and closely observed Dosage given below
must not be exceeded Plasmochin may be given m
meduately following atabrine (not with 1t) or along with
quinime on the last days of treatment with that drug The
course consists of plasmochun 001 Gm by mouth three
times daily after meals for four days except for debilitated
patients who should receive only two doses a day Ea
dose of plasmochin should be accompamed by at least
1 Gm sodium bicarbonate Fluid and sugar intake should
be hberal during and for some days after the course
Plasmochin should be discontinued immediately if toxic
symptoms appear

Tn cases of severe malariz or malana comphcated by
vomiting coma or other serious disorders and whenever
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2 patient cannot retan or fails to respond to oral medica
tion atabnne or qumine should be given parenterally
Recommended parenteral methods follow (1) Atabnine
dihydrochlonde 02 Gm 1n 5 cc sterile distilled water 15
ijected mtramuscularly nto each buttock (total 04 Gm )
If necessary, one or two additional doses of 02 Gm may
be given ntramuscularly at six to eght hour intervals
As soon as the pattent can take and retain oral medication
atabrine should be given by mouth in such doses as to
give a total by both routes together of 1 Gm 11 48 hours
followed by 01 Gm three times a day after meals for
five days (total 28 Gm 1n seven days) (2) Qunme di
hydrochloride 06 Gm 1n sterile 1sotonic solution of sodium
chloride 300400 cc  (minumum 200 cc.) 13 mjected slowly
mtravenously This may be repeated 1 six to eight hours
i necessary When the patient can take and retan oral
medication a complete course of atabrine (preferable)
or quinine should be given as already described
alaria, The standard routine of speafic treatment
as ded by A 1 roty con
sists of four courses one after the other (1) 10 gr
quimne sulfate three times daily for three days (2} 01
Gm atabrine three times daily for five days (3) 001 Gm
plasmochin and 5 gr quimne sulfate three times daily
for five days (4) 01 Gm atabrme six days each week
for s1x weeks
The quimine should be m solution and the following
prescription 1s advised
Quinine sulfate 10 g
Dulute sulfuric acid 10 mnims
Sumple syrup rachm
Chloroform water q s ad. ¥ flmdounce
The sulfune acid renders the quimine sulfate soluble
The same result can be achieved by using quinine bisul
fate directly but the equivalent dose of tius 15 25 per cent
higher eg 1214 gr bisulfate as compared with 10 gr
sulfate The qumme must be grven m solution even if
the drug 1s supplied 1n the form of tablets
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Because 1t may 1rritate the gastro intestmal tract ata
brine 1s gnven after meals with water Plasmochmn s
gwen simlarly to prevent sudden absorption for the
margin of safety between therapeutic and toxic doses 15
small Qumne 15 given mmtially because 1t acts more
quichly on the schizonts than does atabrine but to con
serve quinme atabrine 1s given after three days

Actions of the three antimalanal drugs may be sum
marized as follows (1) qunme acts on an asexual form
(probably schizonts and merozoites) of all three malanal
species and on the gametocytes of Plasmodium vivax
and malartae  (2) atabrine has essentrally the same
acttons  (3) plasmochin acts on an asexual form of
Plasmodium vivax and malanae 1t 1s effective agamst
the gametocytes of all three forms Atabrine and plasmo-
chin are never given concurrently because of a reciprocal
accentuation of toxic effects

Treatment of Malana. E T Brennan (Sydney) re
views the effect of antimalanal drugs on bemgn tertian
and subtertian malaria and treatment routines recom
mended 1n the Umted States and i the Briish Army In
all parts of the world sch of are graduall
becoming more uniform awaiting a new and better antt
malarial drug

Standard treatment of malana in Australia 1s admimnis
tration of 10 gr qummne sulfate three times a day for three
days followed by 01 Gm atabrme three times a day after
food for five days followed by 001 Gm plasmochmn three
times a day after food and 5 gr qumune sulfate three
times a day after food for five days If more convenrent
quinine can be given 1n a single dose at mght The course
of plasmochin and quinne treatment may be reduced
from five to three days in uncontrolled areas of hyper
endermc malana and where for military reasons 1t 15
necessary to shorten the course of treatment After con
clusion of the standard therapeutic course every pattent
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should be continued on a schedule of 1 tablet of ata
brine (01 Gm) six days each week for six weehs

In addition to all important speafic drug treatment a
few pomts mn general treatment are sigmficant (1)} det
should be hght while temperatute 1s rassed and before 2
paroxysmis due  (2) hot lemon drinks and aspirin duning
the shiverng stage to relieve severe headache (3) change
of pajamas and bedding after sneats (4) plenty of iqnds
{5) rest in bed during febrile period but not for the whole
duration of treatment Malaria patsents mn their first few
attachs tend to be sorry for themselves so to heep them n
bed after fever 1s controlled 15 likely to render them intro-
spective and morbid

During convalescence sron and arsemc tonics are neces
sary Large doses of saccharated ferrous carbonate with
pooled A B C and D witarmins are useful for the anema
Novarsenobrllon (06 Gm ) given antravenously 1s useful
n chrome malarial debility especially that associated with
chromc bemgn tertian malaria

MENINGOCOCCIC INFECTIONS AND
MENINGITIS

Menmgococeic Infection m Soldiers Worth B Damiels
Sydney Solomon and Willam A Jaquette Jr (Fort
Bragg N C) state that mfection with the meningococcus
arises 1n the pasopharynx and invades the blood stream
with localization 1 the shin jomnts memnges and other
body tissues Mentngitss 1s the most dramatic phase of this
form of septicemia  Dragnosis m the phase of sephicensa
can and must be made on climeal grounds and prompt
therapy nstituted to prevent advent of memmgiis The
authors observed 80 soldiers with memngitrs (78 treated
with sulfadrazine and 2 with sulfapyndine) and 32 with
meningacoccemra (all treated with sulfadiazine) with one
death 1n the former group The usual mtial dose 1n the
cases of menmngococeenua was 4 Gm  followed by 1 Gm.
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every four hours until the temperature remamed normal
for two days Parenteral admmustration was used when
patients were vomiting The optimal dose of sulfadiazine
1n meningococcic meningitts has not yet been determned
but the authors experience indicates that 1t 1s probably
Jower than that in general use Confirmation of the diag
nosis by serologic methods was attempted 1n 71 cases 49 of
and 22 of g In 31 of the for
mer and 17 of the latter there were increases mn titer of
twofold to erghtfold In this group four cases of memngitis
and nine of meningococcemia were not confirmed bacterio-
logically In only 2 of the 22 cases of meningococcema was
there neither bacteriologic nor serologic confirmation
Nineteen of the 23 cases with no increase n agglutin
titer were confirmed bacteriologically
Lewts Webb Hill and Haseftmme Smuth Lever* (Camp
Edwards Mass ) report 68 cases 13 of menimgococcemia
only without meningitts Of 62 cases tn which spinal punc
ture was done spinal flurd was clear 1n 31 Orgamsms
were frequently recovered from clear fluids Posttive blood
cultures were obtamned 1n 40 cases In 11 undoubted cases
the organism could not be recovered either from blood or
spinal flnd These pattents were treated with sulfadiazine
administered intravenously during the first 24 hours Five
Gm sodium sulfadiazine 1n 100 cc distilled water intra
venously was followed by 1 000 cc of 5 per cent dextrose 1t
1sotonic sodium chloride solution Eight hours later 25
Gm sodium sulfadiazine was given intravenously followed
by 1000 cc of 5 per cent dextrose solution This was ¢
peated eight hours later In cases of stupor or in presence
of nausea or vomiting intravenous therapy should be con
timued every eight hours If progress was satisfactory 15
Gm. was given orally eight hours after the last intravenous
dose and repeated every four hours Then 15 Gm was
given every six hours two days after temperature receded
Optimal blood concentration 1s not known but the authors
believe 1t should not fall below 8 mg per 100 cc Twenty
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three patients had reactions to sulfadtazine which were not
serious and of short duration When there was macroscopic
hematuria sulfanilamide was substituted In 68 cases
this series there were 1o deaths

Hill and Lever state that it 1s posstble to diagnose early

mfection with ble accuracy m a high

proportion of cases by clinical means alone The four car
dinal signs and symptoms are headache vomiting chilt and
rash Early treatment 15 of utmost importance and should
be begun without waiting for bacteriologic diagnosis

[The first clear demonstration that memingotoccic tnfections may
occur with septicennia but wathout menmngitis was made by W W
Herrick 1 World War 1—Ed.]

TUse of Ch h y 1 Case of Tuberculous Mening:-
tis 15 reported by H M Reith

Boy 2 was admitted with clinical signs of mensngitis con
sisting of moderate lymphocytosis i the spinal flud
creased globulin content and presence of four actd fast bacill
on a fluid smear Promizole (4,2 diaminophenyl S thrazole
sulfone) was begun the day of admission and 15 gr was
admuustered 1n the first 24 hours The dose was increased by
5 gr daily to a maximum of 50 gr Concentration of hemo
globin red and white blood cell counts and blood smears were
studied datly Clinscal progress was good and at the end of
two weeks there were no climeal signs of meningitis Lumbar
puncture tevealed clear spmal flud contaimng 02 mg prom:
2ole per 100 cc Acid fast bacilli were not found by either
auramine or Ziehl Neelsen stain

‘That clinieal 1mproyement followed admumistration of the
sulfone 1s only suggestive but the drug has been shown
to have good effect on tuberculous lestons mn ginez pigs
Acceptable proof of tuberculous mnfection by production of
the disease 1n an ammal moculated with <pinal fld from
the patient was not established Therefore evidence of
tuberculosis while chmeally convineing must be considered
presumptive
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Vitamin B;-Deficzent Anmmals and Poliomyelitis Jobn
A Toomey William O Frohring and Willlam § Takacs'
{Western Reserve Umv ) report unsuccessful attempts to
acclimate the Tlexner M 'V stram of pohomyelitis virus to
white rats by making them defictent 1n vitamun B, or by
overfeeding them with vitamin B; When white muce were
the test amimals and the Lansing poliomyehtis virus (cot
ton rat stramn) was the test noculum there were more
obvious paralytics 1n a vitanmn B, overfed group thanmna
vitamin B; deficient group m the first transfer generation
‘When a second transfer generation was made with cords
of mce that died without paralysis 1 the first generation
there was no signtficant difference 1n total number of ant
mals paralyzed 1n the overfed and the deficent groups

Paralysis developed more quickly in normally fed white
mice than n ammals fed a diet defictent 1n vitamn By
and 1n those given a supplemental dose of the vitamn
This point was not conclusine however since some animals
of the deficient group that dred during the cubatron pertod
of paralysis rught also have carried the virus

Serologic Relationships 1 Poliomyeliis Group of
Viruses were studied expenmentally by Claus W Junge
blut' (Columbia Umiv ) Cross neutralization tests between
two mouse adapted stramns of human pohomyelitis trrus
and Theiler s virus of mouse encephalomyehitis and cor
responding antivral immune serums revealed overlappng
reactions of various degrees among the three viruses In
some instances these reactions were rectprocal 1n others
nonreciprocaf Different results were obtaned with ntra
cerebral and intraperitoneal methods of testing the former
gave evidence of group-specific and the latter of stramn
spearfic virus mactivation

Tt seems reasonable to assume presence in the wvirus
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molecule of components with varying degrees of specsaliza
tion d with virus multipl and with virus
mvasion by peripheral channels There 1s ewidence to
show that the penipherally actmg component can detersorate
and become stlent 1n the pathogente sense

Available data mark the two murine stramns (Sk MM)
as separate but closely related viruses m which hemologous
antigens are blended wath heterologous antigens Both
wviruses have incorporated 1n them certain accessory frac
tions peculiar to siman poliomyelitis virus and to Theiler s
virus This leads to an impression that human poliomyelitts
virus and Theiler s virus may be matural varants of a
common viral root whereas the experimentally adapted
murime viruses represent hybrid strains which occupy a
position somewhere between these two fixed borders In
clusion of these several viruses 1n one famly of intrinsically
related viral agents designated as the poliomyelitis group
appears justified 1n the light of this antigenic analysis

New Developments in Infantile Paralysis are reviewed
by Don W Gudahunst (Natl Foundation for Infantile
Paralysss Inc) Many chmoans believe that poliomyelitis
prmarily 1f not almost exclusively affects the antertor horn
cells of the spinal cord producing its symptoms by death
of these cells or by damage from edema and hemorrhage
mto the adjacent cord Undoubtedly the name acute
anterior poliomyelitis has tended to further these mus
conceptions of a sharply limted pathology Careful studies
of hundreds of ammmals infected by routes other than
direct intracerebral moculation show that the cord may
or may not be involved while the bramn always 1s A sim
Iar condition has been found 1n a few human patients who
died of mtercurrent causes esther m a muld infection or
before there had been time for extensrve spread The
antenior gray part may or may not be mnvolved when lesions
are present 1n the cord The posterior columns pyrammdal
tracts Jateral and intermedate zone or nternuncral cells
ntervertebral ganglions or dorsal roots may show unms
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takable syzns of virus invasion and damage with no cor
relation between the severity or extent of lestons tn these
areas and that of lesions 1n the antertor horn cells

Inall d ble cases of poliomyelitis with the pos
stble D of early paralytic types with complete
arrest of there 1s phal

P P
with involvement of parts of the motor cortex There
1$ ly an panying usually mid and
probably secondary to the deeper involvement This may
or may not be P d by chincal symp! and there
may or may not be further pathologic changes n the
cord Medulla mudbramn and thalamus are routinely n
volved 1n both the experimental ammal infected by the
gastro-intestinal or pharyngeal routes and 1n man as en
denced by study of pathologic changes and by recovery of
the virus These may be the only areas that show such
changes

Interpretation of clinical symptoms on the basts of
pathologie findings 1s not easy Examunation of autopsy
material ly reveals pathols changes
totally unsuspected and unpredicted by chinical symptoms
alone Likewise clinical manifestations at times are appar
ently out of all proportion to the severity of the manifest
lesions 1n the antertor horn cells of the corresponding cord
segment Thus the picture 1s complicated With extensive
mmolvement of both sensory and motor cells over large
areas of the central nervous system and with the changes
varying from shght reversible reactions to complete de
struction of many cells 1t 1s to be expected that there
would not be a single climeal picture It 15 certain that the
sumple concept of paralysis as the sole or man symptom 1s
no longer reasonable That paralysis can and does occur
1s certatn but 1t 1s equally certain that 1t 1s an constant
part of 2 complicated tram of symptoms With such mas
sive and ext ol t 1t 1s app: that pain
hypenmublht) increased muscle reaction to stretch re
flex (sometimes referred to as spasm) and in-co-ordination
of muscle action could be expected It 1s also apparent
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that mability to perform voluntary motion of a muscle
could be due to many neural mechanisms other than death
of anterior horn cells Disturbances at many levels
physical continuity and function of motor pathways with
changes mn nucler and 1n communicating and connecting
tracts of the central nervous system could well cause a
pseudo- or temporary paralvsis without fi damage
m the corresponding anterior horn cells It 15 not necessary
to hypothecate ephemeral changes 1n anterior horn cells
when demonstrable lestons occur at other key ponts of
the neuromuscular system

From ths 1t 15 apparent that there 1s a need for some
change i the system of therapy aimed at securing rest
of damaged anterior horn cells through lessening of motion
of the extrenuty and at providing protection of a weakened
muscle from the pull of a strong unaffected opposing
muscle with the hope of preventing future contractures
and fibrotic changes

There 15 no real evidence that erther of these objectives
was accomphshed in most cases Certamnly there 1s no
physiologic evidence that muscular rest alters the rate of
degeneration of nfected or damaged anterior horn cells
nor 1s there satisfactory evidence that protracted immob:li
zation prevents contractures and deformities

henny s method of treatment 1s based on a concept of
pohiomyehtis that differs from that of flaccid paralysis as
the predominant symptom To her spasm or increase
1n tonus and 1rntability of voluntary muscle 1s the smpor
tant symptom This does not preclude the possibility of
true paralysis resulting from masstve destruction of anterior
horn cells but according to her observations this 1s pres
ent 1n not over 10-15 per cent of patients admutted to any
hospital for early medical care In the usual case spasm 1s
directly or indirectly responsible for most of the symp
toms The early pam and later tenderness on pressure and
action and still later contractures are due to this spasm
Turthermore nability of a certain muscle to contract and
to produce useful motion may be due to pull of the opposing
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muscle or muscle groups acting as a simple brake or to
the fact that the muscle 1s pulled out of its normal resting
stage 1nto an extended position from which 1t 1s not capable
of productng a contracion Much that has been called
paralysis and was thought to be due to anterior horn cell
damage 15 according to Kenny not flacad paralysis but
spasm 1n the opposing muscle due probably to lesions at
some level higher than the antertor horn cells or to other
changes 1n neuromuscular structure and function

Kenny s treatment for these conditions 1s ammed first at
overcoming pain and spasm and second at providing early
muscle training to re establish muscle function and moter
pathways Both objectives involve techmcs that have
tended to set this special treatment aside as a  method
Actually there 15 bLttle that 1s new or different i the
modalities employed The method of apphication time of
appheation and particularly their purposes are different

Application of heat by use of compresses at unusually
high temperatures quichly relieves the common symptom of
pamn found early m many severe poliomyelitis infectrons
Evidences of disturbances of circulation and changes 1
temperature of the involved parts rapidly disappear There
are beneficent effects 1n addition to the primary purpose
of providing relaxation of spasm by reflex action

As soon as pamn and tenderness substde and motion can
be performed without discomfort the affected parts are
moved through thar utilizable arc of motion The am 18
not that of restoring strength but rather of securing rhythm
and co ordinated action of all muscles concerned with any
motion Weakened n co ordinated or alienated mus
cles (henny s terms) are stimulated and directed by 1ndt
vidual attention to resume therr correct function normal
1n potnt of time and direction of action Other muscles not
nvohved or imvolved to a lesser degree are discouraged
from assumtng any abnormal action as the result of the
patient s wilful or unconscious effort to effect a desired

motion
As a result of the combination of heat regulated exer
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ase direction of motor impulses and absence of long pent
ods of immobihzation patients under the Kenny treatment
show many deswrable benefits There 15 much that 1s not
fully understoad about this or other methods of treatment
and much must be done to lessen the time and amount of
worh now required to apply successfully the Kenny method
to any large group of patients While there 15 a lack of
scientifically controlled evidence both with respect to
chnical cases and as collected 1n the lzboratory few will
deny that kenny bas made 2 great contribution to control
of the end results of poliomyehtis
Effect of Vitamm B, Deficiency and of Restricted Food
Intake on Response of Mice to the Lansing Strain of
Polomyeliis Virus Claire Foster James H  Jones
Werner Henle and Frieda Dorfman (Philadelphia) ob
serve that n several expeniments a defimency of vitamin
By 1n the diet increased the resistance of mice to the Lan
sing strain of poliomyelitis The source of the virus was a
suspension of infected mouse brain i saline which was
nyected intracerebrally Both mortality rate and ncidence
of paralysss were lower in defictent amimals than i nor
mally fed controls Protection was more pronounced with
Tespect to paralysts than with respect to the number of
deaths Some deaths 1n the deficient groups were undoubt
edly due to the vitammn d as md, d by
deaths among groups of amimals on the deficient diet but
gwen njections of a suspension of normal bram An at
tempt was made to maintain a state of chromc vitamm
deficiency by giving small amounts of the vitamin The
results also seem to indicate that the effect of the defictency
was more 1n delaying the action of the virus than int pre
venting 1its action The greatest difference between nor
mally fed and deficient animals recerving the virus came
at about the twelfth day after 1noculation
omparable results were obtained by restricting intake
of the complete dict to 1 Gm per mouse per day (about
40 per cent of the intake of normally fed mice) Restric
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tion of calonc mtake alone gave similar results Restric
tron of food 1ntake was effectrve 1n experiments mn which
extra vitamun By was given in the diet and also when 2
difuted satine solution was given by stomach tube to assure
sufficent intake of flnd.

Other data are necessary before an explanation can be
guen for the manner 1n which these deficiencies increase
resistance of the mice to the virus of pohomyehtis

Degree, Extent and Mechamsm of Musele Spasm 1z
Infantile Paralysis Using electrical methods to determine
action currents Harry D Bouman and R Plato Schwartz
(Umv of Rochester) found that spasticsty 1s present m

Iy but the q 15 whether this 15
actyally responsxb!e for weakemng the muscle or whether
1t 1s merely another consequence of the disease Spasticrty
15 a property of the antagomist of the weakened muscle but
1s found also 1t muscles whose antagomsts da not show
evidence of weakenmng Neck muscles show spasticity 12
nearly all cases Spasticity 1s found also 1n weakened mus
cles Often spasticity 1n weahened muscle 1s actually
stronger than the maximal voluntary contraction the patient
can perform This evidence mdicates that spastraty 1s 2
general phenomenon 1n early stages of infantile paralysis
In complete paralysis 1e when there 1s no evidence of
action currents from stimulation by voluntary effort or
stretch reflex there 15 no spastiaity

Evidence sndicates that spasticaty 1 a reflex phenomenon
and 1s not due to a process localized mn the muscle stsell
such as fibrillation or mflammation A muscle deprived
of 1ts nerve supply may show fibrillation but when no
voluntary or reflex contraction of muscle covld be obtamed
spasticity also was absent When action currents are re
corded simultaneously from four muscles spasticity spreads
to both the wpulateral antagonist and to both the homo-
Jateral muscles This can be explam:d only #f spasticity 1s
a reflex phenomenon

According to Shernngton s prnciple of reaprocal

T Rew York Sute J Med 44 147153 Jan 15 1304
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nervation contraction of a muscle should result in relaxa
tion of the antagomst and not as mn mfantile paralysis
m contraction (spastisty) This reversal of reciprocal
mnenation 1s impertant 1 mamtenance of spashaity in
poliomyelitts The mechamsm then 15 a vicious arcle
which one muscle heeps its antagontst gong and the
antagontst i turn maintans spasticity n the ongnal
muscle Only when spasticity has disappeared or when
one of the two muscles 1s completely paralyzed so that it
can no longer produce spasticity 1s this vicious arcle
broken

Ewidently the mechamsm 1n pohiomyelitis 15 different
from that which underhes spastiity 1n spastic paralysis
caused by a transverse cord leston m mnfantile paralysis
1t might be supposed that the lesion 1s much closer to
motor neurons of involved muscles Inhibitory impulses
from igher centers apparently are blocked close to motor
neurons either at the synapses of these fibers at the motor
neurons or because of failure to conduct m mnternuncial
cells wnserted mn fibers coming from higher centers This
must mean that some motar neurons are no longer able
to recetve impulses from higher centers either mhibitory
or exatatory while they are still able to recerve impulses
from short reflex arcs In that case only the mhibitory
mptlses fail to affect the motor neuron while both short
reflex ares and voluntary mmpulses are still effective Thus
spasm of the particular type encountered m poliomyekitis
can be explained owing to a decrease m exatability of
motor neurons

That spasticity 1s independent of muscle weakening and
appears 1n agomst and antagomst muscles which do not
show weakeming means that spastieity 1 a certain muscle
15 not automatically followed by weakeming of 1ts antago
nlst In fact spastiaty and weakening are two separate

each di d on b of specific

functions of the antertor horn cells

Poliomyelitis 1n British and American Troops in the
Middle East. John R Paul W P Havens Jr (MC




74 INFECTIOUS DISEASES

AUS) and C E Van Rooyer’ (RAMC) attempted
1solation of poliomyelitis virus from the stools of patients
with typical and borderline cases of poliomyeliis seen
during 1943 among British and American troops 1n Libya
Egvpt and Palestine The tests were done to deternune
their local value as confirmatory diagnostic procedures
and to determine whether adults with such cases which
occurred mostly sporadically harbor the wirus m the
mtestinal tract in the same manner as do Juvenile patients
n areas where the disease 15 more apt to be epiderc
The stools or colon contents 1 9 of 15 cases were post
tive for polomyelitis all of these positive cases were
fatal In I of the 15 cases the result was unsatisfactory
because of premature death of the monkey These results
suggest that the amount of virus present m the intestinal
tract was greater in the more severe than m the ymulder
cases Another pomt to be emphasized 13 that most of the
stools were collected 1n the fatal cases (mostly fulminating
in type) earher 1n the disease on the third to tenth day
than 1n the other poliomselitis cases It 15 known that the
chances of obtaiming posttive results are greater dunng
the first than during the later weeks of the disease All
tests for virus 1 the stools from cases other than typreal
poliomyelitis (polio phal acute bemgn lymphocytic
meningitis and localized neuritis with diarrhea and fever)
were negatwve Several of the monkeys developed fever
withaut symptoms of myehtis and were killed Histologic
exammnation of the spinal cord was negathve and no doubt
ful positive results were obtamned However falure to
find poliomyelitis virus 1n such cases does not necessanly
exclude the disease.
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RABIES

Prevention of Expenmental Rables Howard ]
Shaughnessy and Joseph Zichis (Tilinots Dept of Pub
Health) report results obtaned m treatment of wounds
contaminated by rabies virus using fuming mtnc aad
soap solution sulfanilamide or tincture of 10dine When
treatment was instituted 1 30 minutes only 11 per cent of
those treated with fuming mitric acid and 6 per cent of
those treated with soap solution became nfected compared
with about 63 per cent of the untreated control ammals
Application of treatment in two hours was apparently
somewhat less effective and application 1n six hours was
defintely le s effective than when 1t was applied wn 30
minutes

In a fimuted number of gunea pigs the results of apply
g tincture of 1odine m 30 minutes compared favorably
with results obtained with exther furing mtric acid or soap
solution However used after an interval of two hours 1t
appeared to be considerably less effective than the other
substances

Packing the wounds with sulfamlarmde after treatment
with soap solution seemed to have no effect on the incidence
of rabies

‘The results of these experiments show that 1n treatment
of guinea pig wounds tnoculated with fixed rabies virus
1rrgation with 20 per cent solution of soft soap 15 as effec
tive as chemical cautenzation with furing mtric aad
and possibly more effective

{This 15 an important contribution as the use of soap solution
should be much more conducive to healing with mumimal deformity

than ts the use of fuming mtric acd which has been thought better
than other substances —Ed 1
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RHEUMATISM AND RHEUMATIC FEVER

Palindromic Rheumatism, 2 new form recently deseribed
by Hench and Rosenberg 1s characterized by frequent
attacks of acute arthritis persarthnitis and oceasjonal para
arthrtis with severe pamn considerable disability swelling
and redness about the joint Attacks appear suddenly and
develop rapidly lasting 2 few hours to days without leav
ing residual symptoms or physical findings Many cases
include para arthritis consisting of firm tender red swell
ngs on the skin generally associated with attacks of
arthritis These swellings also appear suddenly and dis
appear 1n a short time The cause of this condition 1s still
obscure Allergic and infectious factors have been postu
lated but not proved Ewvidence pomnts away from an
aflergic basis That psychogenic factors may play a role
has been suggested The natural course of the disease tends
to be fong but without permanent erippling No form of
therapy has proved of definite value although cinchophen
has been reported to give relief William D Paul and Wil
ham P Logan (State Umyv of Towa) report a case

Woman 49 had arthritic attacks with symptoms of para
arthritis She estimated that she had had at least 100 severe
and several hundred mumnor attacks and onset often followed
periods when she became nervous or angry She believed that
eating eggs mught also have had some part in mtiating at
tacks although this was doubtful Cinchophen as axylodide
with physical therapy and active motion imn the joints ap

peared to help

Role of Central Factors 1 Pathogenesis of Rheumatic
Disorders Ralph Pemberton and C Wesler Scull (Abing
ton Pa) present a survey of the clinical patterns of rheu
matic disease which reveals that the disorder not only
affects the anatomy of articular structures but also
volves the functional mtegrity of the nervous respiratory
neurovascular muscular and gastro mtestinal  systems
The blood also presents abnormalities of cellular and flud
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components Etologic and sustaiming factors including
nfectious traumatic and nutritine influences are vaned
and numerous Susceptibilty to rheumatc disease 1s
greater m certain families than 1n others and varies with
body build These several facts may be correlated by con
udering the symptoms of rheumatic diseases at least
rtheumatord (atrophic) and osteo- (hypertrophic) arthritis
as pnimanly direct consequences of disturbance 1n the sev
eral funchons of the neuro-endocrine system as a whole
and especially 1n those of the pitwtary gland These dis
turbances of the pitwtary may be determined by congemtal
madequacy or by excessne stimulation with subsequent
penods of funchional hyper or hypo-actity It appears
unlikely that any single factor 15 responsible for preducing
the full pattern 1n any case

Infiuence of the pituttary 15 perhaps most clearly opera
tne m so called menopausal arthriis Exacerbation of
suffness and pan 1m an arthntic during the premenstrual
phase of the reproductive cycle and remission of rheumatic
complaints during pregnancy although more immediately
seferable to gonadal activities also mvolve pituitary actvi
ties Sumlarlvy arthralgic mamfestations associated with
hypothyroidism may mvolve pitwtary factors The fatigue
and general asthema characterizing many cases of chrontc
arthritis could be attributed to adrenocortical msufficiency
secondary to pitwitary dysfunction Circulatory and thermo
regulatory disturbances seen m many arthntes and m
volving smbalance of the nervous system may Lhewise
depend on endocrine mfluences mtiated 1n the pitumtary
organ Certan skeletal and cartilagmous defects charac
tenzing rheumatic diseases are seen n cases of frank en
docrme disease and some have been produced by pitutary
substances 1n expenmental animals

These considerations 1n additon to their theoretical
nterest in for the 1 d b of
lestons and certamn systemic dysfunctions bear suggestive
therapentic corollanes which have not vet been fully ex
plored and which iwite chimeal as well as experimental
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Palindromic Rheumatism, a new form recently described
by Hench and Rosenberg 1s charactenized by frequent
attacks of acute arthnitis penarthritis and occasional para
arthritis with severe pain considerable disability swelling
and redness about the joint. Attacks appear suddenly ard
develop rapidly lasting a few hours to days without leav
mg restdual symptoms or physieal findings Many ases
mclude para arthritis consisting of firm tender red swell
mgs on the skin generally assocated with attacks of
arthritis These swellings also appear suddenly and dis
appear 1n a short time The cause of this condition 1s still
obscure Allergic and infectious factors have been postu
lated but mot proved. Evidence pomnts away from 38
allergic basis That psychogeme factors may play a role
has been suggested The natural course of the disease tends
to be long but without permanent crippling No form of
therapy has proved of definite value although cnchophen
has been reported to give reltef Wilkam D Paul and Wil
ham P Logan (State Unn of Jowa) report a case

Woman 49 had arthntic attacks with symptoms of para
arthntis She estimated that she had had at least 100 severe
and several hundred minor attacks and onset often followed
periods when she became nervous or angry She beleved that
eating eggs mght also have had some part in imttating at
tacks although this was doubtful Cinchophen as oxylhodide
with physical therapy and active motion in the jounts ap-

peared to help
Role of Central Factors 1n Pathogenesis of Rheumatic

Disorders Ralph Pemberton and C Wesler Scull (Abing
ton Pa) present a survey of the clumeal patterns of rhet

matic disease which reveals that the disorder not only
affects the anatomy of articular structures but also m

volves the functional integrity of the nervous respiratory

il and gastry 1 systems
The blood also presents abnormalities of cellular and flud
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doses of sodwm salicylate physical signs of heart disease
developed The observations suggest that a plasma salicy
Iate level of at least 350 gammas per cc may be required
to suppress the rheumatic reaction and that plasma levels
below 200 gammas per cc may be sufficient to relieve
symptoms while mashing a progressive nflammatory
process

Coburn emphasizes that salicyhic acid 1s not the final
solution to therapeutic problems m rheumatic fever Other
drugs may be found more effectine 1n suppressing the
theumatic reaction but Iike salicvlic acid these too may
not modify the duration of rheumatic actnity To effect
this one of two objectives must be realized Esther the
immune response of the host must be modified so that
the patient recovers promptly after 2 monocyclic attack
or the capacity of the mfecting micro orgamsm to elaborate
antigen must be inhibited by a chemotherapeutic agent
At present therapy 1s humted to suppression of the inflam
matory process and a high concentration of salicylate 1n
the plasma appears effective for this purpose This concen
tratton 15 controlied by absorption degradation possible
localization 1n tissues and excretion of the drug the exact
role of each of these four factors i controlling plasma
level remains to be determmed

Management of Navy Personnel with Rheumatic
Fever Alvin F Coburn reports on 73 patients 65 acutely
1ll with theumatie fever and 8 with quiescent rheumatic
heart disease All but one were under 30 and half were
under 21 Seven patients had a familial history of rhen
matic fever Eight had had rheumatic fever during child
hood and srx had experienced growing pamns or severe
epistaxis  suggesting subchmical theumatic acttaity Fre
had severe rheumatic heart disease prior to enlistment
Fourteen had contracted frequent sore throats and 36 had
had tonsillectomies during childhood Most of the patients
came from rural districts Types of attacks were sumlar
to those seen 1n young adults 1n crvilian hospitals Pan
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venous admimstration of sodrum salicylate 1s required to
obtamn 2 rapid rise m plasma concentration of salicylate to
400 gammas per cc or higher A therapeutic techme for
the use first of intravenous and, later oral salicylate 15
suggested for rapid development and maimntenance of plas
ma sakicylate levels above 350 gammas

Treatment —Day I 10 Gm sodium salicylate m 1000 cc
of 09 per cent sodium chloride 1s admunistered by intra
venous drip mn four to six hours Dav 2 If the patient has any
rheumatic p or 1f the ¢ has not reached
normal 20 'Gm sodmum salicylate 15 administered 1n 2
ce of 09 per cent sodium chlonde m eight hours Day 3 The
preceding dose may be repeated 1f necessary but with the
patient symptom free and afebrile 10 Gm sodum salicylate
15 adequate Days 4~6 Sodium salicylate nfusions are con
tinued daily until the blood sedimentation rate has made 20
appreciable drop eg about 20 per cent Days 7~30 Oral
therapy replaces intravenous treatment Doses of 16 Gm
sodium salicylate and 06 Gm sodium bicarbonate are admmn
sstered every four hours day and might A total of 10 Gm.
sodim salicylate 1s grven daily during this persod Day 30
After two weeks or more m which sedimentation rates re
main within normal limts the patient 1s allowed a trral week
at bed rest without any salicylate If he remains symptom
free and a normal sed rate for one week
he 15 allowed up progressively If however frank symptoms
fever or a marked rise m blood sedimentation rate appear
during this test week another two week course of therapy 1S
mdicated This course 1s begun with oral medication or with
one intravenous mfusion of 10 Gm followed by oral dos s

Frequent study of sedimentation rate 1s essential for
guding this course of treatment and occasional plasma
salicyhic anid determunations are also useful This check
led to discovery that one patient was discarding the drug
and that another was recewving twice the dose ordered
Furthermore there may be occasional patients who excrete
the drug rapidly conjugate it abnormally or fal to absorb
1t properly

Two years expertence with this techme shows that m
pone of 38 rhesmatic patients treated with 10 Gm sodium
sahylate daily did valvular heart disease develop and
that 1 21 of 63 similar patients who received only small




SMALLPOX

D Duag of Chickenpox and p
Although these two diseases are well differentiated cases
of mild smallpox and severe chickenpox may offer some
difficulty 1n diagnosis Conrad Wesselhoeft (Harvard
Univ ) reviews charactenistic signs and symptoms of both
diseases The teubation pertod of chickenpox 1s 13-20
days the average for smallpox 1s 12 days but it may
vary from 8 to 21 days In general prodromal symptoms
are absent or slight in chickenpox and severe 1n smallpox

The course of chickenpox 15 usually two or three days
of fever accompanying eruption of vesicles which con
tinues two to five days The scabs may come off tn a week
but often they cling to a tough central root for two weeks
or longer During the scab stage the patient 1s up and
about The protracted course 1 smallpox conststs of severe
and prolonged prodromes followed by a brief period of
lowered temperature and relative comfort First signs of
the eruption then appear usmally during the third or
fourth day of acute illness but sometimes as late as the
seventh day In general all lesions come out together and
thus tend to be at the same stage Frequently however
lesions appear on the face 24 hours earlier than elsewhere
and sometimes 1n a given area one may find lesions
different stages of development However as a rule there
1s much wider vamation mn the lesions of chichenpox
Smallpox lesions begin as macules that last 24 hours
After this there may be another 24 hours 1n which they
have a shotty feel Then come firm walled umbihicated
vesicles that become opaque pustules 1n 2472 hours
Fever which has been slowly mounting through the vesicu
lar stage nises abruptly with the pustular stage Pustules
remain four to six days and then turn into crusts and
scabs These often remain a week or two and as they come
off they leave red pits that become white pitted scars after

) New Egl dJ Med 2301519 Jn 6 1944
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m a joint of the lower extremuty was the mmtial symptom
n the majonty and onset was usually precipstous often
occurring while the patient was at rest

TREATMENT ~—Objectives m ward care of these patsents
were 1o prevent death to tanimize heart muscle damage
to return as masy men as posstble to duty with as Isttle loss
of time as compatible with their future health Routme care
was divided mto four stages Stage I As soon as diagnoss
was established patients were confined to bed and guen
sodiwm sahicylate 16 Gm with sodwm bicarbonate 06 Gm
every four hours day and mpht Sabeylate therapy was
maintamed until aff climcal signs of rheumanie actrory had
d 4 and blood scd had remaumed normal two
weeks Drug therapy was then abruptly discontinued Stage
2 Patients were observed closely for one week to detect
effect of sahicylate withdrawal Patients were allowed to £0
1o the toslet i a wheelchair to avoid use of a bedpan If
there was an exacerbation of climezl symptoms or marked
rise st blood sedumetitation rate patents were demoted 1
stage 1 and sodin sabicylate admmstered agam for at feast
two weeks Stage 3 When patients had remumed free from
chnical and laboratory signs of active disease for one 10
two weeks after withdrawal of sahicylate they were allowed
unrestricted torlet pravileges and pernmtted fo sit mn a char
on the ward or w the sun on an uncovered deck Recovery
was usually progressive however ococurrence of exacerbation
1 rare mstances required demotion to stage 1 Stage 4 When
patients appeared free from active disease for four weeks
they were given hght ward detail for two weeks If there
was no marked rise 1 pulse rate they were aflowed to return
home for two weeks and advised 1o engage 1» normal activt
tics but to avod severe physieal strain On return from leave
they wese rechecked If free from symptoms wih a normal
pulse rate and without vatvular disease they were conuidered
£t for duty after one week s ohservation

Sut des are d 1 m th fever
are of no prophylactic vatue once a throat infection 1s estab
hshed and may possbly modify the host 1 some way
which favors the develor of the r} ¥
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were definite mitigation of suppuration imn the skin lesions
and a lesseming of the ocular and pulmonary comphications
Instead of a true pustular stage there was a veswcular
stage 1 which the vesicular flud was shghtly mlky and
not yellow even i pattents who died The process was
Iater one of desiccation and desquamation rather than of
pustulation and scabbing Five patients had a2 serious
ocular di charge one being frankly purulent However 1n
contrast to the panophthalmitis which so often develops
these lesions completely healed there betng no ulceration
visible even at autopsy Chemotherapy also eliminated the
classic secondary rise of temperature which usually occurs
about the mnth or tenth day Restdual cutaneous lestons
or patients who recovered were merely slowly fading
macular erythemas with extremely munute pockmng but
it must be admutted that 1n these the disease was modified
It 15 believed that the suppurative stage can be greatly
r:duc:d and often abollshed and the maidence of other
due to lamde sensitive
eg bronch and 1ty derabl,
lessened by 1 Lessened sup also will
lead to reduction 1n scarring

STREPTOCOCCIC INFECTION

Food Borne Streptococcus Outbreak, V. A Getting
S M Wheeler and George E Foley (Boston) report a
ham borne outbreak of streptococcie infection among per
sons attending a church function There were 24 cases of
scarlet fever S6 of septic sore throat 7 of diarrhea 4 of
vomiting 3 of nausea and § of muscellaneous complaints
Gastro sntestinal symptoms predormmated One of the hams
served was cooked by a woman who was 1n the early pre
eruptive stage of scatlet fever Lancefield group A Griffith
type 2 hemolytic streptococet were revealed in eultures
from the ground ham from the throat of the food handler
and from the throats of mine patients Sice gastro-intes
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several months In nuldest forms however there often
1s no scarring Distribution of lesions tends to be centnf
ugal and they are especially numerous on the face fore
arms and below the knees Confluence of lesions brings
ahout edema another feature of smallpox Smallpox lesions
also attack certain mucous membranes as 1s the case 1o
chickenpox but they do so more extenstvely Instead of a
few spots on the palate there may be numerous lesions
there as well as on buccal mucous membrane and tongue
and over the posterior pharyngeal wall Over any area
where there 1s irntation of the skin surface lestons are
likely to show well demarcated confluence

Blood count offers nothing rehable in differential diag
nosis 1n early stages In purpuric smallpox white eell
counts of 1600046200 have been recorded n later
stages The pustular stage of smallpox 1s accompanied by
a marked leukocytosis

There 1s no single feature aside from speafic laboratory
tests that can be relied on under all condittons to differ
entrate chickenpox and smallpox The complete picture
must be carefully studied and the patient and the lesions
carefully examined Rate and manner of maturation of
lesions must be considered It 1s important to realize how
muld smallpox can be 1n certan instances

Smallpox Treated with Sulfamlarude J D Cottrell
and H T Kmghts (NZMC) describe the effects of
sulfamlarmde on 11 cases of variola of varying seventy An
1mtial dose of 2 Gm sulfamlarmde was grven followed by
1 Gm every four hours this dose being reduced to 1 Gm
three times a day on mmprovement Treatment was nstt
tuted as soon as the vesicular stage was reached and the
average total dose was 22 5 Gm during six days No sers
ous toxic effects referable to sulfanilamide were seen

The mamn if not sole effect of sulfantlarmde appeared

1 due to pyog: organ

to be red ton:
1sms no effect was dctccted on the essential virus There
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of ! meningo hall 3| frequently
associated with myocarditis and chorsoretimtis Two cases
occurred m children of 6 and 8 years and the remaimng
three 1n adults 1n two of which the disease assumed an
exanthematous form

The disease has generally been encountered mn cites
being found at autopsy and later in hospital cases but
some patients or therr parents had resided 1 suburban or
rural sections This fact seems to be of great importance
{rom the epidenmologic pomnt of view As the parasite 13
found 1 a number of amimals some of which come
contact with man 1t seems clear that these ammals con
stitute a source for human infectton It 15 not known how
the disease 1s transmtted to man or from ammal to ammal
Besides the direct digestive route there 1s possibility of
transmussion by mnsects among them the ticks ixodidae
Favoring the concept of transmussion by a vector 15 the
finding of toxoplasmas in the red cells of birds and
histiocytes of the subepidermal region n experimentally
mfected animals

‘When clinical suspicion anses diagnosis must be con
firmed by 1njecting the patient s spimal fluid or blood nto
experrmental ammals Guimaraes reports two cases

Case 1—Youth 18 residing tn the country had been

athng for 37 days There were ligh fever headache paresis
of lower t cervical
nigidity dysphasia dyspnea and monocytosis Autopsy showed
encephahitis penicarditis hypertrophy of left ventricle hepa
ngs splemtis nephritis and bronchopneumonia on the right
side

Parasites m slides of the brain were free or enclosed singly
or m small numbers n polynuclears and macrophages or

m d tt lves generally

as falaform bodies (crescents) fussform and oval elements
They were 4=4 5 microns long and 1-1 5 microns wide The
protoplasm was stained blue by Giemsa s stain and the single
nucleus purple. Binuclear forms represented parasites multy
plying by longitedinal divission

CasE 2—CGir]l 14 months residing 1n a suburb was born
with bydrocephalus  She had fever diarrhea agitation
tremors of the right arm convulsions and tremors of the eye
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tinal symp: are not emph d mn the hterature on
food borne outbreaks of scarlet fever and frequently are
not even mentioned possibly ham provides a medium which
15 more favorable for the production of an enterotoxic
substance

TETANUS

Tetanus Immunization Dosage of Alum Precipitated
Toxord and Use of Fluud Toxawd after Trauma John J
Miller Jr and J B Humber* (Stanford Umv ) report
that three mnjections of alum precipitated tetanus toxord at
three monthly intervals mitiate and maintamn for one year
high antitoxan titers between 01 and I umt This Jevel 15
probably protective even if remjection 1s mmpossible or 1s
omtted because of parental negligence at the time of
trauma Two of alum precip 1 toxoid do
not result so regularly 1n mantenance of such high titers
for a year A basic course of three injections and annual
reinjection with alum precipstated toxoid are therefore
recommended for children

When laceratton occurs in any mndividual previously
given mjectrons of erther alum precipitated ar fluid tetanus
toxoid a stimulating reimjectron with flnd tetanus toxord
1s preferred to one with alum precipitated toxoid because
the desired rise 1n antitoxin 1s more raprd

TOXOPLASMOSIS

Human Toxoplasmosis Toxoplasmic Memngo En-
cephalomyelitis Occurrence m Adult and 1n New Born
F Nery Gumardes (Rio de Janeiro) reviews 5 doubt
ful and 15 certain cases described 1n the literature Of the
latter 10 were congenital and occurred 1n new borns or in
snfants only a few months old Mothers who could be
exammed were mvarably healthy suggesting that the
disease may present a latent form The disease consisted

16521 November 1949
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death Inall expertments admmstration of the drug varied
from six to mine days there was no indication that the
longer period was advantageous

Trials with other sulf des were not ly ex
tenstve to permit final conclusions With sodum sulfa
diazine nearly all mice of a small batch were cured when

d the fifth day Sulfathiazol

orl started on the tenth twelith thirteenth or {ourteenth
day after infection cured no mice but blood levels obtained
were perhaps too low for maximal benefit

Although the drugs used produced cures 1n the animals
treated there was no proved case of stenlization of the
infection for n every nstance tested the cured mice were
found to be carriers Toxoplasmas were present mn the
bram usually being quite numerous and shown n every
test to be virulent by passage to new mice This result was
obtamned whatever the drugs used and also seemed inde
pendent of length of admmistration and dose

Results of these expermments appear to warrant use
of sulfonammdes 1 treating human acute toxoplasmosis
even though they cannot be relied on to eradicate the
carrier state

TYPHUS

of C 1!
cent Serums for Trentment of Typhus are reported by
R Meyer In 94 patients with typhus treated with doses
of 125 cc convalescent serum given intravenously on the
second or third day the mortahty rate was 64 per cent
compared with 147 per cent 1 a control group Cases n
which the agglutination titer was less than 1 800 were
excluded

There were 464 donors from each of whom 200-400 cc
blood was taken usually on the fourteenth to sixteenth day
after the end of the fever Blood of compatible groups was
mixed small amounts of residual agglutiuns for red

W) Ztseh  f i sch The
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balls Roentgen films showed small foc: of cerebral calcifica
tion and deficient os ification of extremities of the Jong bones
The spinal flud was xanthochromtc and rich sn albumin and
cells Because of su picion of toxoplasmosis guinea pigs and
white mice were moculated with some of the spmal flud and
toxoplasmas were 15olated from more than half of the ammals
She died elsewhere and nutopsy was not done but there was
httle doubt that she had the disease

Therapeutic Cure of Acute Experimental Toxoplasmo
s1s 1 Ammals Toxoplasmosis 1s almost mvanably fatal
n man A prinepal cause for faslure of therapy may be
the short period 1 which patients were available for
treatment since death has often followed appearance of
imtial symptomns within a few days Practically therefore
decidedly beneficial results i man may be expected only
from drugs which i ammals have been proved efféctive
when admirustered during the acute stage and shortly
before death

David Weinman and Robert Berne (Harvard Univ)
studied effects of appropriate sulfonarmides 1n expenimen
tally mfected mice The period of expected survival was
determined and the imtial dose given to some ammals at
the expiration of the first third of this period to others
at the end of the second third and to others at various later
mtervals  Untreated controls died m an average of 15
days so the first series of mfected anumals did not receive
treatment until the fifth dav after mfection Resnlts with
sultapynidine were striling Of 17 mice given sulfapynt
dime 1n ol or sodium sulfapyridine 16 survived throughout
the observation period of 28 days Of six untreated con
trols one recovered unexpectedly but the others died In
a second serses the five controls died 1 an average of
16 days Of six treated muce grven sulfapyndme m oil 10
12 13 or 14 days after infection three died in the same
pertod as the controls but three survived during an obser
vation period prolonged to 85 days Of these muce twe
recerved the first ¢reatment as Jate as the tucteenth day
after infection 1¢ three days before therr anticipated
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the cl’ﬁcacy ui s ch:m\czl substance ca.lled V147 whuch 1s
P d de and of the cor-
responding amndoxime V186 and related substances

V147 was found to have a definrte action on the infection
of these mice with rickettsiae of murmne and epidemrc
typhus It prevented development of the discrete pul
monary lesions which followed intranasal moculation or
greatly reduced their size and number and prevented death
n mice which had recerved heavier moculations of virus
ntranasally or (murine strain) intrapentoneally The
drug was effective when given intraperitoneally subcutane
ously or with food Its effect though more stnikmg when
given before tnfection was demonstrable #f admmstration
was delayed until 42 hours after infection V186 was as
effective 1n controling typhus mfection 1 muce as was
V147 possibly a httle more so Ten other closely related
compounds also showed activity but none had greater
activity than V147 and V186 and most had less The
chemotherapeutic property appears to be highly sp:clﬁc
because any of the mol
once abolishes activity The drugs were meffective 1n
typhus infected guinea pigs

A tnal with V147 and V186 duning an outbreak of
human typhus in Naples proved disappointing No thera
peuttic benefit could be shown Possibly one factor con
tributing to failure was the great difficulty n begiming
treatment within the first few days of the disease Another
was the unexplaned toxiaty of the drugs in occasional
typhus pattents

VIRUS DISEASES
Rickettsial Diseases are discussed by R E Dyer
{Bethesda Md) Rickettsiae are gram negative mucro-
orgamsms coccoid or baallary found typical i arthro-
pods Those known to be pathogemc for man occur ntra
cellularly 1n tissues of therr ammal and arthroped hosts
T A M A 1ANEGSUT Ap 2 194
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blood corpuscles could be ignored since the blood of the
recipient could neutralize many times the amount con
tained 1n 125 cc serum The blood mixture was kept at
room temperature, this was 356428 F dunng early
stages of the tests The serum was drawn off and passed
through a Seitz E K filter which could be sterilszed by a
current of steam The front plate which was likely to
escape sterthzation was heated by a blow lamp before
hand Serum separated by standing i the cold contamed
a hitle hemoglobin and tended to become turbid and
flocculent after a few weeks

When room temperature rose to 536 F  addition of
phenol to the serum was contemplated but expersments
on healthy persons showed that normal serum with add
tion of 04-0 5 per cent phenol caused unpleasant reactions
when given in requstte doses smaller quantities of phenol
proved mnadequate A high effictency centrifuge was there
fore necessary when low temperatures were not available
to obtain serum quickly and so avoid undue multiplcation
of bacterra Each flask of serum contaming 250 cc was
tested for sterility by aerobic and anaerobic cultures ob
served over eight days

Use of Atabrine i Typhus Fever Harold Freed (Dal
las Tex ) reports two additional cases of typhus fever
which atabrine had a prompt and distinctly favorable
effect Tever was markedly reduced in both withmn 48
hours after beginming therapy Freed previously reported
two cases it which atabrine had a smularly beneficral
effect While this sertes of four cases 15 small there 15
nevertheless strong suggestion that atabrine has a certamn
therapeutic value in typhus fever

b Chemotherap ly Active against Ty

phus Rickettsize C H Andrews H King M van den
Ende and | Walker’ (Nat [ Inst for Med Research) m
fected anesthetized mce ntranasally with dilute rickettsial
suspensions caustng discrete fung lesions They then tested

i B U Vi Adm QU312 Oube 1943
83 }J cet 17727781 ] & 17 1944




VIRUS DISEASES 93

strams No stram of Bacillus proteus has been found which
15 agglutinated by Q fever serums and production of
agglutinins 1n trench fever 1s as yet unknown There are
defimte tmmunologic differences sllustrated by absence
of cross immunity which separate the subdsvisions of the
nckettsial infections

Climeally typhus spotted fever and tsutsugamushi
groups are characterized by sudden onset rash fever of
fairly well defined duration mental disturbance and pro-
notnced prostration

The typhus subd: of nick 1 1nfe

the epidermic or louse borne type and the endemic murme
or flea borne type The Rocky Mountain spotted fever sub-
division 15 not 50 clearly delineated but ncludes m add:
tion to Rocky Mountan spotted fever other identical or
similar tick borne diseases such as boutonneuse fever
the d Sio Paulo typhus Toba
fever of Colombia Kenya typhus and possibly the so-called
ttch typhus of Ind:a and South Afncz.u tick bite fever
The 1 addition to the
type disease that hnown as scrub typhus and other mute
borne diseases of southern Asiz and the sstands of the
Southwest Paafic

Typhus 1s the richettsial disease of greatest mulitary
importance The Rocky Mountain spotted fever group 1s
apparently not of much mlitary stgmficance though cases
have occurred 1n mhitary personnel and the tsutsugamushs
group 15 occurring to some extent among troops in the
southwest Paafic zone

Insects and Thewr Alhies as Causative Agents and
Transmutters of Disease Ernest Carroll Faust (Tulane
Unv ) divides these tnto three classes (1) species which
venenate or introduce toximns into the bedy (2) speces
which actually invade the bedy producing infestations
(3) species which carry pathogemic micro-orgamsms and
troduce them into the body

The group of arthropeds most important medically are

) N rtbwest Med. 42 250257 September 1543
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These orgamsms have never been cultivated on 2rtificial
mediums free from biving cells but thev grow and multiply
10 various tissue culture mediums Except the nichettsia of
Q fever they do not pass filters that retain pathogenic
bacteria Several spectes nat known to be associated with
any disease of man or other ammal have been described
One species 1s pathogenic for Tower ammals but not ap-
parently for man—Rickettsia rummantium the causative
agent of heart water disease of sheep goats and cattle
Identsfication of these org: 15 based on app
staning reactions and occurrence m arthropods Bodies
resembling rickettsiae have been 1solated 1 cases of tracho-
ma and psittacosis and while there 15 no conclusive ent
dence on which to base classification 1t 1s possible that
further knowledge may place them m the class rickettsa
Diseases of man with which speaes of rickettsia are
assocsated and of which the epidemiologic character 15
determined by hife cycles and feeding haluts of the atthro
pod vectors may be divided mnto typhus Rocky Mountain
spotted fever tsutsugamushi and Q fever Q fever stands
a little apart differing somewhat from other rickettsial
diseases chmeally and in that the orgamsms readify pass
through bactenial filters which retain other strams of
pathogeme richettsiae Trench fever has often been classt
fied as a rickettsial disease since 1t 15 Jouse borne and
rickettsiae have been described 1n hice and their feces which
subsequently have infected volunteers Opportumties for
careful study of trench fever untl recently have been
Tacking since 1t disappeared with the close of World War I
A characteristic of this group of diseases excepting Q
fever 1s production 1n patients of agglutimins for the X
strains of Baallus proteus (Proteus vulgans) This ag
glutination of B proteus & (Wel Felix reaction) has
assisted 1n hing the It group from
the typhus and spotted fever groups since with tsutsuga
mushs agglutimins for the OXk strain of Bacillus proteus
are tvpieally p\'cduced while serums of patients with ty
phus and spatted fever agglutnate the OXye and OX:
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and Rhodestan both transmutted by the tsetse fly 1n one
of two ways Withm a few hours 1t may discharge still
Iiving trypanosomes from the <oiled proboscis mto a sec
ond human being After that there 1s an incubation period
of approximately 12 days in the midgut of the tsetse fly
before these organisms now greatly multiphed are avail
able for remoculation of human beings Then they are dis
gorged 1 the insects sahva American trypanosomiasis
15 transmutted by the assassin or lkissing bug This
bug does not directly inoculate the trypanosomes when it
takes a blood meal rather as 1t takes up blood 1t defecates
on the skin caustng considerable tching Seratching causes
pathogens to be rubbed 1n Commonly the bug takes its
blood meal at the outer canthus of the eye and the organ
1sms enter that site

Ruckettsial infections the typhus group of fevers are
transmitted by arthropeds Epidemic typhus 1s louse
transmitted Spotted fever 1s tich borne The orgamsm
lives continuously m the tick and man usually gets the
infection from the bite of an adult tich Japanese river fever
another rickettsial disease 1s transmitted by a red mite
trombrdium  Q fever 1s tick transmutted sometimes by
the same tick which transmuts tich borne spotted fever
Trench fever 1s possibly a rickettsiosts and 1s louse borne
Murine typhus 1s transmutted by the tropical rat flea

Other soft bodied ticks (ormithoderus) are transmutters
of endemuc relapsing fever produced by a spirochete
epidemic relapsing fever 1s transmitted by the body louse
The tropical rat flea the transmutter of murine typhus 1s
also the most common transmitter of bubontc plague The
etiologic agent Pasteurella pestis 1s taken up by this flea
from wild or semiwild rodents Sooner or later the infection
through the rat flea gets into domestic rats and from
domestic rats through this flea to human berrgs

Viruses, Fungy, Protozoa and Insects are 1n the opimon
of A E Taft (Bryn Mawr) closely related He has

) P eyl M J 472632 Oth 1943
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nsects or thewr allies which are vectors or incubators of
pathogenic micro-orgamsms producing serious diseases m
man Ths group has two subdivisions those that are
merely mechamical transmitters and those which are alter
nating hosts with man and reservoir hosts mn the life
cycle of the micro-organism

The common house fly Musca domestica 1s representa
tive of all filth fites which on legs and mouth parts wings
and 1n the body carry countless disease producing organ
1sms There 1s definite evidence that such enteric infections
as typhoid and paratyphaids bacillary and amebic dysen
tery and cholera are 1n many places particularly in the
tropics and Onent ly tr: | } 11
fiies tetanus and anthrax are simlarly transnutted The
spores of these pathogens are carried internally by flies
picked up by maggots and remam unt!l the fly matures
Then the pathogen may be depostted 10 an open wound
Certain so-called eye gnats also transmt disease mecham
cally They feed primanly on exudate from the conjunc
tivas and are responsible for epidemics of acute conjunc
tivitts and possibly trachoma

Several of the most tmportant diseases in which the
arthropod 1s host 1n the Iife eycle of the disease orgamsm
are transmutted by mosquitces ¢g malaria yellow fever
dengue and filarasis Among others are hemoflagellate
mfections including hala azar or visceral lershmamasts
Detht Aleppo or oriental sore with cutaneous mamfesta
tions and espundiz producing a cutaneous lesion that
later frequently metastasizes to produce a mutlating
mucocutaneous lesion All these leishmaniases are trans
mtted by the sandfly phiebotomus which multiplies n
the mudgut of the fly and then may return to the anterior
part of the digestive tract whence 1t 15 introduced 11 mu
nute droplets of saliva mto the skin of man Other hemo
flagellate infections include three types of trypanosonmasis
two of which are African trypanosomuasts or African
sleeping sickness and the third Amenican trypanosommasis
or Chagas discase The African types are the Gambuan
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tive or neutrahzing anttbodies of the blood Their 1mport
to immumty 15 not the same under all crrcumstances and
their presence 15 no guarantee of complete immumty Al
though the relationships of antibody and immumty to
virus tnfection may seem confused when all infections are
grouped together when constdered i terms of the mecha
msms of different infections an orderly concept evolves
There 15 clearly need for considenng protective action
of antibodies 1n terms of the pathogenes:s of the particular
fection whether the agent attachs cells which are com
paratively extravascular or cells intimately associated with
crrculating blood cells readily reached by outside agencres
or essentially by way of the vascular system If the virus
effects its entry 1nto an environment where antibodtes are
readily available 1t 1s prevented from establishing 1tself
either locally or at a distant pont and immumty to infec
tion obtams protection of specific cells results 1n general
immumty If antibodies are not effective at the portal of
entry but are present in the circulating blood infection
can occur with or without characteristic signs of the dis
ease When the mjury at the portal of entry constitutes
the essential manifestation of virus actton both infection
and clinieal disease occur though the latter may be limited
when establishment of virus at the pnmary site constitutes
merely the starting pomt for its dissemmation to distant
tissues where the conspicuous damage takes place infec
tion occurs but the typical disease 15 prevented
Differences 1n the mechamsms of infectton and 1n avail
abﬂny of antibodres offer an explanation for the ability of
pralonged mn certam
instances and an impermanent effect in others Availability
obviously involves quannmlve factors n that with high
of they may also
become available 1n sufficient quantities 1n secretions which
cover an exposed tissue or 1n other body flurds—as ants
bodies to influenza virus increase mn nasal secretions fol
lowing 1nfection or 10 protect the
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sought to prove this by correlating vanious observations

Funct Protozoa Viruses

Distribution Universal Uniyersal

Hahitat Damp regions dead Rural forest and
vegetable matter swamp

Nucleoprotein Multiphes on  spore Largely composed of

Enzymes Synthesized 1 great Viruses act like e
variety on spore zZymes
germnation

Mutation Constantly takes place  Occurs with frequency
1 fungs 11 viruses

Carbohydrate Necessary food for Viruses follow its
fungt transiocation m

plants

Insects Both fungi and proto.  Promunent factor 1m

z0a are 1n intestinal virus disease

tract of nsects and
also extermally

Rodents Fung as food Viruses commonfy as
Protozoa as parasites soctated with rodents
Common cold Spores in ar cause A virus-caused cond:
perenmal  rhinatis on
cured by spore vac
cine
Papillomas Human penigensto anal  In rabbits skin papil
papillomas caused by lomas are 2 wirus
intestinal protozoz disease
Swine In earthworms which Derived from fung
nfluenza harbor nematades worm ova (pema
tode} and earth
worms
Toxoplasma A protozoan A neurolyte” fil
trable agent dersved
from toxoplasma
Inclusion Morphologically 1den  Virus  derived  from
bodies tical wath encapsu snclusion  bodies of

lated phase of pro fowlpox
tozoan life cycle
Immunity to Virus Diseases Thomas Franas Jr'
(Umv of Muclugan) that 0 1
understand why mmmumty 1s long hived or transient fol
lowing different virus infections considerable attention
has been given to the immunologic sigmficance of protec

(1) Yale} Biol & Med 16 401413 May 1944
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any connection between them Neither Russian nor louping
1ll virus appeared to be related to the other viruses tested
Viruses of Japanese B St Louwis and West Nile types
of encephaliis as a group showed a certain relationship
but not so close as that between the Russian and louping
1l wiruses In complement fixation tests besides homol
ogous reactions Japanese serum brought about reactions
with both St Lowms and West Nile antigens St Lows
serum reacted with Japanese antigen and West Nile serum
with Japanese antigen In neutralization tests with mouse
serums no relatronship was found among these three
viruses while m similar tests with either hamster or
guinea pig serx hich gave higher | it titers—
1t was found that Japanese serum protected against West
Nile and St Lows viruses St Lows serum aganst West
Nile virus and West Nile serum agamst Japanese virus
In bral and 1 cross r tests
no refation was found between these three viruses More
over Japanese B St Lowss and West Nile viruses ap-
peared unrelated to any one of the three other viruses
tested
‘Western equine encephalomyelitis virus stood apart mn
all tests as unrelated to any of the other wiruses studied
Homol titers of )l ng bodies 1
mouse serums showed a gradual decline with passing of
ume after vaccination and this loss of homologous titer
was paralleled by a sumlar drop in titer of heterologons
reactions In the case of Japanese B St Louts and West
Nile viruses with which at the start the amount of eross
g was not high a pomt was reached beyond which
heterologous reactions could no longer be detected
Companson of specific levels of complement fixing and
neutralizing antthodtes for viruses i mouse hyperimmune
serums showed difference in rate of persistence Comple
ment fixing antibodies which had Jughest titers on the
tenth day dimimished gradually until on the fiftieth day
all titers had reached levels from one fourth to one eighth
of therr values on the tenth day Conversely levels of neu
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cells at the portal of entry and thus provide immumty to
the body as a whole The amount of virus available for
infection and multiplication at the original site may thus
be considered inversely proportionate to the amount of
antibody readily available at that location

Another factor not ordinanly measurable in chnmcal
and pathologic terms though seriously nfluencing dura
tion of ymmumty to the same disease 1s homogeneity of
the virus 1nvolved Prolonged smmunity agamst a general
1zed virus mnfection such as measles 1s related not only
to persistence of antibodies but to the fact that the stramns
of virus exhibit little qualitative variation they are m
munologically homogeneous Conversely when a disease
15 encountered 1n which repeated attacks occur although
the wirus 1s introduced into the blood stream and dis
seminated thereby but disappears with subsidence of the
disease the probability 1s strong that failure of anttbodies
to r will be d with of
multiple rmmunologic types

The concept that d of 1s
by continued presence or absence of virus 1n the recovered
ammal seems more difficult to support 1n the light of pres
ent knowledge than 15 an mterpretation 1 which the de
ciding infl 15 assigned to the availabihty of antibod:

{Ths discussion by Francis 1s a pleasing and timely one. It 15
simple clearcut and_logical at a time when much confusion of
sdeas 1s prevalent—Ed ]

Immunologic Relationship among Central Nervous
System Viruses were studied by J Casals’ (Rockefeller
Inst) Observations were made on viruses of Russian
spring summer encephalitis louping 1l Western equmne
encephalomyehitis and Japanese B St Lows and West Nile
types of encephalitis

Russian encephalitts and louping 1l viruses showed a
close rel hip b 1 fixation 1
and ntraperitoneal cross resistance tests Intracerebral
cross resistance tests on the other hand failed to reveal

1 l
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and during incubation be termed treatment whether or
not one can demonstrate presence of the disease agent 1n
the exposed suscephible subject at the tume of treatment.

Bullis Fever (Lone Star Fever — Tick Fever) An
Endemic Disease Observed at Brooke General Hospital,
Fort Sam Houston, Tex. John C Woodland Mordecat
M McDowell and John T Richards in the spring and
summer of 1942 observed a group of patents acutely 1l
with a clinical disease which defied definite identificatron
No report of similar cases could be found Several out
standing clinical features were characteristic an unusually
low white blood cell count with moderate neutropenia
severe postorbital and ocapital headache and constant
lymphad varymg from 1 of a few glands
to general lymphadenopathy All the soldiers gave a history
of having been on maneuvers at Camp Bullts Tex a week
of more prior to onset of symptoms In all cases there was
evidence of multiple tick bites especally on the legs and
thighs In many mstances ticks were still clinging to the
slan The tick was td d as Amb],
the Lone Star tick

There were no ceaths the disease bemng self hmited
The syndrome vaned from a muld febrile illness of short
duration to a severe debilitating prolonged disease with
a protracted convalescence In more severe forms a rash
resembling German measles and at times typhus appeared
early but disappeared within 48 hours In about 10 per
cent of cases skin mamfestations developed Elevanon of
temperature usually continued about five days and re
turned to normal by lysis Temperature remamed normat
except 1 a few nstances 1 which an occastonal rise to
99 F was noted The cubation period was 7-10 days
Treatment was and no ) or
sequelae were noted

These cases of Bullis fever resemble somewhat those
of Colorado tick fever In the latter however a typical
saddle back type of fever curve was noted Lymphadenop-

) F A M A 122 11561360 A g 21 1943
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tralizing antibodies for the same samples of sertm were on
the fiftieth day as lugh as or higher than those found on
either the twenty fifth or the tenth day save in the case of
Japanese B virus

The state of immunity of ammals following vacanation
with the viruses studied was found to be different at 2
given time depending on the method used to determune 1t
Thus muce vaccinated with §t Lows virus had positne
complement fixing antibodies on the tenth day and no neu
traltzing antibodies The state of immunity changed with
time. Hence 1t 1s believed that to detect whether two
viruses are related or not multiple observations are neces
sary over a considerable time ploymg all fabl
methods of immune comparison

Use of Immune Bodies 1 Treatment of Certain In
fectious Diseases (Virus and Ruckettsial Diseases)
Caused by Intracellular P. , with Emph on
Need for Early Dragnostic Critenia of Infection, Joseph
Stohes Jr reports effective use of gamma globulin from
large pools of normal adult plasma for attenuation of
measles even when injected after onset of fever and
appearance of Koplik's spots but before appearance of
rash Thts indicates the need for development of earher
dragnostic criteria for this disease and possibly for other
diseases caused by intracellular parasites Data beanng
on epidemic influenza type A i mice and ferrets and
on poliomiyehtis m mice (Lansmg stramn) alse emphasize
the need for additional studies in these diseases It 1s

anticipated that with devel of more ed
and effectrse homol body prep and earlier
criteria of disease add, 1 1l will be

brought under more effective therapeutic control

In view of the confusion it termunology used by chiny
crans and the need for earlier diagnostic entersa and treat
ment 1t 1s suggested that the term prophylaxis be hmted
to use of immune bodies previous to exposure of the sus
ceptible indivdual and that their use following exposure

) Yale J Bol & Med 154154 4 My 1944
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Virgin Islands was mulder and conferred pmct\cally no
The type ed 1 the United
States seems about midway between these
‘The form of the disease seen in the South Pacific runs
a self limited course for 6-11 days average 9 days Typ
cally onset 1s acute usually with mild chill lasting 5-10
minutes followed by rise i temperature to 103 or 104 F
Thcrc 18 remssion of temperature after two or three days
d with devel of a morbilhform
rash Wxthm 24 hours temperature rises again usually to
1ts original level Fever remains 48-72 hours and then tem
perature drops by erisis and remains normal except for an
occasional shight nise on the eighth day
In a large series of cases the commonest symptom was
backache {92 per cent) Prostration of varying degrees
was present 1 most patients Pamn behind the eyes (88
per cent) was distinct from frontal headache (86 per cent)
Anarexa occurred 1n 87 per cent and was almost absolute
m some patients Aching jomts (70 per cent) were un
doubtedly due to perarticular involvement probably n
tendons A slight but definite chill marked the onset 1n 62
per cent Nausea was expertenced by 45 per cent but
vomiting was mfrequent (13 per cent) Sore throat (28
per cent) and pruritus (21 per cent) were relatively com
mon Pam 1n the left side of the abdomen was recorded
17 per cent this was usually described as a dull ache most
intense opposite the umbihicus but affecting most of the
left side usually lasting about 24 hours
Physical examination revealed little except Iymphad
enopathy rash and frequently bradycardia Spleno
megaly was not noted The typical temperature curve
described 1n textbooks occurred n only 51 per cent The
most charactenistic laboratory finding was decreased leuko
cyte count being below 6000 1n 71 per cent Reduction 1n
almost all cases was at the expense of granular cells Sed:
mentation rate was within normal himts in 94 per cent
Urtne was normal m all cases Red cell count and hemo
globin were not affected




102 INFECTIOUS DISEASES N

athy a constant finding 1 the Texas cases was not re
ported 1 Colorado tick fever Dengue fever was thought
of as a possibility but absence of exposure to mosquitoes
and the chmeal course aided in ruling out this condition
Malaria was considered m view of the leukopema chills
and fever but this too was ruled out by the clinical course
and negative blood smears Acute mononucleosis was ex
cluded by the negative heterophil antibody reaction ab-
sence of sore throat and failure to find the typscal white
blood cells Typhus and Rocky Mountamn spotted fever
were discarded as possibilittes 1 view of the climcal course
and absence of laboratory findings m blood specimens

Hence the authors believe that Bullis fever constitutes a
new entity not heretofore described All the men gave 2
tistory of repeated and prolonged exposure to tick bites
while m the area of Camp Bullis which has a heavy tick
mfestation Although no posttive proof of association of
bites of Amblyomma americanum with this disease has
been established 1t 1s believed further laboratory 1nvestiga
tion will prove that 1t 1s transmmtted to man through the
tick bite

Since there will be heavy troop concentrations mn rural
areas during the war and since 1t 1s believed this disease
15 more widely distributed than has been recogmzed at
tention of medical officers should be called to 1ts occur
rence Duning May and June 1943 485 patients with the
syndrome were admutted to the hospital at Fort Sam
Houston A higher percentage of patients in this later
group manifested the more serious symptoms and there
was one fatality In the patient who died the terminal clin
1cal picture was that of severe agranulocytic angina and
septicermia

Dengue Observations in South Pacitfic Area, John R
Cavanagh (M C USNR) states that dengue varies 1n
different parts of the world The form observed 1n the Phil
1ppines was apparently much more severe than that seen 1
the South Pacific area That seen mn Puerto Rico and the

) W r Med 4549555 De mber 1943
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first few days The dengue carrying mosquito bites by
day as well as by mght hence protection 1s needed
throughout the 24 hour period Men active and moving
about are not so likely to be btten

There 1s no speaific treatment For symptomatic rehef
of aches and pans 1/~1 gr codeme sulfate with 10 gr
acetyIsalicy lic acid seemed most effective Morphine sulfate
1s occasionally necessary mn more severe forms Large
amounts of flwd are helpful but are difficult to adminster
because of reluctance of the patient to take them Sulfona
mides have no effect except occasionally to increase nausea
or anorexta

Spironema of Cyprian Relapsing Fever The vector of
mfection 1n a series of cases of relapsing fever among
troops m Cyprus was shown n all probability to be the
tich Ormithodorus tholosam and the infection was general
Iv acqmred by men sleeping 1n earth shelters or caves
Urobilinuria was an almost constant symptom and the
Kahn reaction was positive 1 about 20 per cent of cases

K C Dixon successfully transmitted the spironema to
guinea pigs  proving that the relapsing fever was tick
borne since only this variety of the disease can infect the
gunea pig The stram of spironema 1solated caused heavy
nfection 1n 4-12 days after intraperitoneal noculation
The heavy infection 1n which the blood 15 teeming with
spironemas persists for about three weeks the blood re
mamns fecttve longer however as successful passage can
be achteved later The rat also may be infected but ap
parently does not show heavy mfection

The spironema 1s best studied by suspending blaed from
a heavily infected guinea pig m human caitrated serum and
then examinmng by dark field illummnatton Under these
condstions the sprronema remams alive and actively motile
for at least 48 hours It can be readily observed in the
clear serum apart from the clumps of agglutinated cor
puscles

Alive the Cynan spironema has 2 wavelength of about

1) J Roy Amy M Cop 818992 Agut 1943
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The disease 35 transmutted by the Aedes egypti mosquito
which 1s widely distributed throughout the South Pacfic
The usutal incubation persod given for dengue 15 7-10 days
The shortest pertod m which the disease could have de
veloped was seven days In 5 per cent of the patients it
developed within seven days of arrival Twenty three per
cent had been on the 1sland 14 days or less Five per cent
had been there 11~12 months before contracting the dis
ease There was no mstance of remfection

Complications are unusual but the following were ob
served hemorrhagic nephritis trismus of the jaw ar
thratis of the up suppuration of glands bradycarda pur
purc f 1ons and evere after the
patient had been afebrile for one weeh Postdengue neuras
thema was almost mnvariably present persistence depended
on seventy of the disease ranging from three to stx weeks
It was characterized bv anorexia muscular weakness mn
somnia lach of ambition and depression

Diagnosis 1s relatively easy mn epidemic dengue The
onlv diseases lihely to be confused with 1t are malarsa and
measles In sporadic cases diagnosis 1s more difficult In
presence of severe bachache and pamn belund the eyes fever
and leukopenta diagnosis of dengue 1s justified Pain be
hind the eyes 1s characteristic and seldom encountered 1n
other condittons If the temperature then runs the typical
febnile course with normal sedimentation rate diagnosis
15 confirmed

Primarily prevention depends on ehmimnation of the
aedes mosquito Its occurrence 15 so widespread m heavily
nfected areas that local measures should be strictly en
forced including sleeping under 2 net bemg fully clothed
at all times spraying wards huving quarters and foxholes
with msecticade repairing mosquito netting immedately
and reporting mmmedzately if not feelng well The last was
considered most 1mportant because many men watted for
several days before reporting at sick by and thus con
stituted a potent source of infection Dengue 1s supposed
1o be most infectious durng the prodromal stage and the
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have seen seven cases of rat bite fever in New York City
1 the last few years There are two types one caused by
Spirochaeta morsus muris called sodoku and the other

DirresenTiAL Diacrosis
3 Hveue F e

Causative 5 morsus muns S monihiormis
organism
Transaussion Bute of rat occasion  Bite of rat or other
ally other ammals animal  possibly
contamunated food
Incubation 5-30 da. Av 13 da 2-10da Av 5da
od

r
Wound from Appzrem healing fol ~ Heals promptly with
bite lowed chanere ot ndurahion  or
hike ulceration exacerbation
Lymgh glands  Regional lymphaden  Not wvolved

1t1s
Systermic man  6) Regularly relaps @) Intermuttent but
2

ifestations mg fever not {egulzrly refaps
ng
b) Generalized macu  b) Macular and pete
lopapular rash chial eruption
¢) Varying degrees of ¢} Varying degrees of
prostration and de prostrauon
bility
d) Arthntis rare d) Metastatic arthry
tis common
Laboratory a) Polymorphonuclear @) Same
findings leukocytosis

b) Secondary anemia b) Same
¢) hahn tests usually ¢) Negative

| positive
d) Isolation of spiro- d) Isolation of § mo-
chete by ammal m  miliformis by blood
oquationof blood or  gulture on veal 1
mfected lymph fuston  broth

nchcd with r:blm

£) Negative agglutn e) Posttive agglutina
ation on with  strepto
bacillus  serumt from
patients agglutinates
a polyvalent antizen
Treatment Responds 4o atsenseals  Arsemeals  of  bmie
value  sulfonamudes
(&)

caused by Streptobacillus mombformis called Haverhill
fever (from the epidemiic 1n Haverhill Mass 1 1926)
Any attempt to draw sharp hnes of differentiation between
the two types by climcal observations alone rematns open
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2 microns The regularity of the wavelength observed 1
the hving orgamism does not obtamn mm fixed films The
amplitude of the orgamsm 1s only slightly shorter than sts
wavelength It has between 3 and 11 coils The living
spironema of relapsing fever 1s very different m structure
from that of Vincent s angma The latter when exammed
alive by the same techtuc has open irregular waves with
a wavelength of about 6 microns The Cyprian spironema
occurs frequently 1 a wheel Iike annular form which
makes a complete lighly motile circle A fine thread jomns
the two ends of the spironema so that probably the circle
1s produced by entanglement of the termimal flagellae of
one organism

Effects of Roentgen Rays on Cell-Virus Associzhons
Witham F Friedewald and Rubert S Anderson® (Memo
ral Hosp New York City) report that the virus induced
papillomas of cottontail as well as domestic rabbits regress
completely within a few weeks when exposed to 5000 r
of x ray irradation The «x rays do not immedntely kill
the papilloma cells but lead to death by mhibiting cellular
division and producing pathologic changes in the cells
which then continue to differentiate However not only
does the virus associated with the growths persist 1n un
dimimshed amount during regression but often an
creased yield of 1t can be obtamed on extraction

Fibroma virus mn crude extracts or 1 vivo 1s mactvated
by far less srradi than 11 virus Ten th d
r destrays 90 per cent or more of the wfecttvity of the
fibroma virus whereas at least 100000 r 15 required to
nactivate 50 per cent of the papilloma virus in extracts
containing about the same amount of pratemn

No variant of the papilloma virus or fibroma wirus has
been encountered as a result of irradiation

Rat Bite Fever Companson of Spirochetal (Sodoku)
and Bacillary (Haverhill Fever) Forms C Michael Witz
berger and Herbert G Cohen (New York Med College)

fed_ 78 285 304, Octobe 1943
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decreases and the amount present falls off slowly durmng
two to four hours After this time no detectable amount
remains 1in the arculatng blood When pemaillin 1s ad
ministered 1y blood coner reaches 2
maximum 1 10-30 minutes This level 1s mamtamed one
to two hours after which there 1s a gradual decrease and
after two to four hours pemcillin can no longer be detected
in the arculating blood Although blood concentration 1s
never as high after intramuscular injection a tigher level
1s maintained for a longer pertod
Rapldlty of excretion 1s a serious obstacle in therapy
1 ail and of sohd
pcllets have been used successfully mn ammals but have
not proved satisfactory n man Efforts have been directed
toward preparation of compounds which will slowly re
lease active pemaillin 1nto the arculation
Penteillin has been proved effectne 1n man when given
farly 1ntr ly and intrathecally and when
admimstered directly into jomts and sercus cavities as
well as 1n local apphcations It s valuable i treatment of
infections due to hemolytic streptococer pneumococet gon
ococet meningococes and staphylococar In particular at
has proved effective 1n cases resistant to sulfonarmdes The
number of patients so far treated 1s small but results are
highly encouraging
Clinical Use of Pemicillin  Observations 1 100 Cases
are reported by Martin Henry Dawson and Gladys L
Hobby* (Columbia Unn ) Tts efficacy 1n staphylococcic
infecttons 15 tmportant not because of a special sensitvity
of staphylococer but because of the refractoriness of this
type of infection to sulionarmde therapy A favorable
often dramatic response was obtamned 1n 15 of 18 cases
of staphvlococere bacteremia the three fatal cases rep-
resented problems of great complewity Results m 19
cases of staphylococesc infection without bacteremna were
equally impressive In three of four cases which faled
to respond the infecting orgamsm was subsequently
T T A M A meene M 4 s
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to question However for simplification the authors pre
sent a comparison (see Table) which may aid n differen
tial diagnosts

PENICILLIN

Penscillin as Chemotherapeutic Agent Martin H Daw
son Gladys I. Hobby karl Meyer and Eleanor Chaffee
(New York City) report expenments on antibacterial
dctivity of pemallm n vitro and m vivo toxtaty absorp-
tion and excretion Penicillin 1s highly effective agaimnst
gram positive organisms both aerobic and anaerobic and
agamst gonococer and meningococer Not all strams of the
same organism are equally sensitive but generally stramns
of pneumococct are more sensitive than those of hemolytic
streptococc1 and the latter are more sensttive than staphy
lococc1 Action of pemcillin appeared to be either bactens
aidal or bacteriostattc depending on conditions of the ex
periment It 15 active mn extraordinanly high dilutions It
1s many thousand times as effective as any of the sulfona
mudes 1ts activity bemg comparable to that of gramicidin
and tyroadin  Pemallin 1s active 1n the presence of pus
and mflammatory exudates

Toxicity was tested 1n mice gumnea pigs rabbits dogs
and man Additional experiments were carried out on
tissue cultures and developing chich embryo No toxiaty
was observed with amounts far beyond the range of thera
peutic dose. No towic effects were observed mn tissue eul
tures on the chorio allantoic membrane or applied directly
to the human eye No untoward effects have been observed
1n man with doses up to 230 mg  or 60 000 Oxford umts
of a highly punfied product

Pencillin 15 rapidly excreted through the kidneys and
frequent admimstration 1s necessary to maintain adequate
blood cone: ‘When p Ihin 1s given int;

Iy there 1s rapid loss from the blood stream during the
first half hour after mjection Rate of disappearance then

9 A v Int Med 19707717 o ember 1943
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pleural and intra articular routes were used with excellent
results 1n empyema and suppurative arthniis In menin
gitis in should be d mtrathecally
Mild toxic reactions were encountered only occastonally
Urticaria was observed n three cases and phlebothrombo
s1s 1 one These reactions were probably due to im
purities 1n certain preparations and not to pemcillin stself
Pemcillin ;m Treatment of Experimental Leptospirosis
Teterohaemorrhagica (Weils Disease) Leptospirosis
1cterohaemorrhagica has been reported in nearly every
cvilized country Mortality rate varies from 5 per cent
i Europe to as high as 55 per cent in Japan Probably
many unrecogmzed cases have occurred mn the Umted
States While serum has been of some value 1n treatment
1t has not been uniformly satisfactory
In view of previous reports on effectiveness of pemcillin
against some spirachetal wfections ' R Hetlman and
W E Herrell d its effect on inf due to
Leptospira cterohaemorrhagiae 1 guinea pigs After pre
hminary experiments to determine dosage and virulence
of the mfectton 64 guinea pigs were infected with Lepto
spira icterohaemorrhagize Of 32 treated with pemaillin
none died of the disease but 3 (9 per cent) died of what
appeared to be tovic effects of pemalln Of 32 untreated
gumea pigs 29 {91 per cent) died of Weil s disease
Since as httle as 05 cc infected blood could cause fatal
infection and since the test ammals were moculated with
four to stx tumes this amount 1t 15 evident that pentaifin
protected against several times the lethal dose of the
orgamsm Although a number of febrile relapses occurred
they promptly responded to further pemeilln therapy
Effectiveness of penicithn on thoroughly established
fections was shown in two gumea pigs moculated with
35 cc infected blood and not treated until the third day
after moculaton when both animals showed gh tempera
tures Treatment with 5000 umts of pemallin 1n divided
doses per day for seven days resulted in prompt drop
(2) Proc Staff Meet M yo Ch 198999 Fh 23 1944
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found to be resistant to pemellin m witro In chirotve
asteornyehitis the results were satisfactory onfy when
pemaalhn was used with adequate surgery One case of
frank empvema and two cases with heawily nfected
plearal exudate were successfully treated without thora
cotomy

Pemathn proved hughly effective o treatment of preu
maococeie hen olviic streptococcie gonococaic and memn
gocoecie mfections  There were 28 prhents who faded
to respond to sulfenanmude therapy or m whom sulfona
mdes were contramdicated In @ of 10 cases of Jobar
preumama 2 of which showed signs of mament empy
ema results were umformlv good The only fadure
occurred n 2 partunient woman with an ovenshelming
miection Tn this case the blood stream was stenfized
wrthin 12 hours and death apparentlv resulted from gen
eraf tovemia One case of preumococtie meningits which
persisted despite mtensnve suffonarmde therapy  yselded
promptlv to mtrathecal adnumstration of pemiciftin The
blood stream was temporansly stershred mn twe cases of
acute pneumococcie endocarditis treated early m the
study with madequate amounts of matenal In sulfona

by 3

mde hing gonococtic
arthritis results were partcularly stnlang Response n
one case of m which pemaill

was not ad o hecally was >4

Results in earlv cases of subacute bactersal endocarditss
due to nonhemolytic streptococer were encouragng

In nfections of mixed etiolozy results were less ume
formly satisfactory A favorable response was obtamed
only m cases i which gram posstive orgamsms played
a dormnant role Pemailin 15 not effective agamnst gram
negatne baclll It had no value i three cases of primary
atvprcal pneumonia.

Data now avashable mdicate that the most practical
method of admmistenng peruailin 18 by sntramuscular
mjection at mtervals of four hours In presence of severe
sepsts intravenous adminsstration may be necessary Intra
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what all 22 hours after moculation when treatment was
started Improvement was vistble 24~36 hours after ad
mmstration of penicillin was begun 1n treated mice while
untreated controls were sicker The blood of treated mice
showed marked reduction and mn some instances total
absence of spirochetes on the second day while the blood
of untreated muce showed severe wnfecton Of 28 un
treated mice 21 died Of 26 treated muce only 1 dred
The treated animal that died had not had any spirochetes
1 the blood for several days and did not have the en
larged spleen commonly found m ammals dymg of the
spirochetal infection cause of death mn this mstance 1s
not known Untreated muce usually died the fourth day
and the single treated mouse that died did so the eighth
day after inoculation Of 7 untreated mice that lived all
showed relapse as evidenced by blood smears while of
25 treated muce only 4 had a relapse It seems likely
that if treatment had been continued longer than four
days these relapses might not have occurred

It 15 evident that this stramn of spirochetes of relapsing
fever 15 senstne to action of pemalin and 1t seems
probable that pemcillin will also affect other strans of
this organism The authors hope that as a result of these
studies penicillin may prove to be a more effective agent
for treatment of relapsing fever than those previously
used

Rapid and Sterlizing Effect of Pemcilhn Sedmm
m Expenmental Relapsing Fever Infections and Its

eness 1 T of Try (Try-

panosoma Lewisi) and Toxoplasmosis Experiments on
six rats inoculated with blood containing adult trypano
somes performed by Donald L Augustime David Wem
man and Joan McAllster (Harvard Unn ) revealed no
difference 1n the parasite counts of four treated with
large doses of pemcillin and the two controls Trypano
somes 1n the blood of the treated ammals appeared actrve
and unharmed and infected other rats producing typreal

@ s 991920 J 7 1944
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m temperature which remained normal until they were
lalled 25 days after moculation Exammation showed no
lestons of leptospirosis In these ammals the relatively
large doses of pemictllin produced no evident generalized
toxic effect

Results of these experiments suggest that pemcilin
may be useful m treatment of Weils disease and other
leptospiral infections 1 man

Pemicillin an Treatment of Experimental Relapsig
Fever Relapsing fever 1s a sprrochetal infection that has
occurred from time to time throughout the world It
frequenthy 1s endemic but may become eprdemic Louse
borne eprdemics are likely fo occur under condsttons of
overcrowding filth and poverty Millions of people have
been 1ts victims especially under conditions mmposed by
war and mmmigration While arsenical therapy 1s satis
factory 1ts use s not without certam hazards Therefore
F R Heilman and W L Herrell’ studied the effects of
pencillin

A single strain of relapsing fever spirochetes Bor
relta novyt was used DMice were infected by ntra
abdormmal mjection of 03 ce ctrated or heparmized
rat blood containing great numbers of spirochetes obtamned
from rats the third day after moculation This pro-
duced 2 masstve infection m mice with great numbers of
sprrochetes 1 the blood 24 hours after inoculation Pos
sible presence of secondary mvading bacterra 1n moculated
blood was ruled out by cultures on blood agar and dextrose
bramn broth Course of the mfection n moculated ammals
was followed by daily examination of thick smears of tail
blood 1n Giemsa s stamn

Pensaillin was started 22 hours after noculation and
contimued four days Subcutaneous injections of 125
Oxford units of sodrum pemcillin 1a 01 ¢c phystolagie
salt solutton were admimstered five times daily and 500
umts of pondered sodium pemcillin suspended 1n sesame
o1l was given to last the might Most mice appeared some
TN Poc Suff Meet Myo Cln 18457467 Dec 3 1943
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excreted rapidly m the urine so that to obtain an adequate
amount of potent material in the arculating blood and
tissues 1t 15 necessary to mject pemallin contmously or
at frequent ntervals 1e every three to four hours The
average patient requnng intravenous or mtramuscular
mjections for serwous staphylococcic infections requires
a total of between 500000 and 1000000 Oxford umts
and the best results have been observed when treatment
15 continued for at least 10-14 days At least 10000 umts
should be given every two to three hours at the begn
nmng of either by m
Jection or by interrupted intravenous or intramuscular
mjections

Patients with prneumococcic preumonia frequently re
cover following admmstration of 100 000 umits given over
a three day period Ths 1s especially important m sulfona
mide resistant pneurnococcic infections It may be neces
sary to give between 60000 and 90000 umts daily for
four to seven days to achieve maximal effect

In of emp; or 1t 15 advisable to
use pemallin topically by njecting 1t directly into the
pleural cavity or the subarachnoid space

Toxtc effects are rare Occastonal chills with fever or
headache and flushing of the face have been noted Urtt
cara has been reported and thrombophlebitis at the site
of anjection has been described

Pemcilin 1n Treatment of Osteomyelitrs and Other
Infecttons M A Pitman (Wilson N C) reports a
case of acute 1y treated with p 11

Boy 11 was admitted with severe pamn m the region of
the right femur high fever and inability to walk of four days
duration Two weeks previously he had had a small furuncle
above the right knee Temperature was 106 F pulse 130
leukocyte count 16000 per ci. mm Roentgenograms of the

femur disclosed no pathologic process Tentatve diagnosis
was osteomyelstis

Sulfathiazole therapy was sstituted but this was without
efect, Fever e fi

an o
day showed degenerative changes of the upper and lower
) Vopa M M by 716670 Fbrury 1944
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infections  Mice were used 1 the toxoplasma expen
ments and the treated mice died in the same mterval
as the infected untreated controls

Eleven muce were 1noculated intraperitoneally with
025 cc heparimzed pooled blood from five mice showing
heavy infections with relapsing fever (Spirochaeta novyt)
Twenty four hours later the infections were moderately
heavy and treatment of six of the mice was started with
pemaillin sodium The first dose was 1000 umts i 1 cc
sahine ntraperitoneally Every 3 hours thereafter for 48
hours each treated ammal recerved 500 umts total dose
being 9000 umts First effects of the drug were observed
stx hours after the first dose The nfections had decreased
1n ntensity to about one fortreth tn the treated mice
whereas they had inereased about 50 per cent mn the
controls After 27 hours no spirochetes were microscopt
cally visible m the treated mice whereas 1n the controls
they averaged 140 1n a single o1l immersion field Sixty
hours after treatment was begun two apparently cured
mice were hilled and citrated heart blood of each was
1noculated intrapentoneally into two new mice No in
fections resulted In a second experiment a mouse with
relapsing fever kalled after recetving 4000 umits 1n 19
hours was found to be a carrier though no spirochetes
were found 1n a thick drop of its blood

Penicillin 1n Treatment of Infections Based on a study
of 500 patients with mfections treated with pemaillin the

on Ct herap Agents of the National

Research Council presents its conclisions

Pemcillin has been found to be most effective in treat
ment of phylococeie p an
hemolytic strep f It has been disapp
1ng 1n treatment of bacterial endocarditis Its effect 1
particufarly stnling i sulfonamde resistant gonococeic
infections following njection of 100000-160000 umts

over a 48 hour period
Foliowing mtravenous or intramuscular injection 1t 18

Y T A M A 12212171224 Aug 23 1943
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Initial Aerobic Flora of New Born (Premature) In-
fants Nature, Source and Relation to Ultraviolet Irradia
tion and Face Masks There 1s general agreement as to
bacteral types constituting the basal flora i the upper
respiratory tract of mew born infants but difference of
optnion as to theirr derivation and presence of such patho
gens as the beta hemolytic streptococct pneumococar and
influenza bacillus To clanify the latter pomnt and to deter
mine more defimitely the sources of tral flora and modes
of transmussion to the respiratory tract John C Torrey
and Martha K Reese’ (New York City) made cultures
from nasopharynx and throat of over 150 prematures

The tmtral aerobic bactersal flora of the throat and naso-
pharynx of artificnally fed new born mnfants 1s largely ac
quired through direct contact with adults and not from the
parturient canal as claimed by Withowska and others The
principal vehicle of transfer 1s droplets of saliva The flora
n premature infants 1s essentially the same as that reported
by Kneeland for full term infants

Although occasional contact with adult carners of patho-
gens such as H. and
beta hemolytic str:ptococcl occurred the first two organ
1sms were not present and hemolytic streptococer rarelv
present That only one or two of the five or more fermenta
tive types of 13 )} primarily )! d
were able to persist suggests that apparent absence of
these pathogens may be due to failure of adjustment of
the micro organism to the immature mucous membrane
rather than to presence of specific immunologic factors Up
to 16 hours after birth the nasopharynx and throat of
about 80 per cent of 16 mnfants exhibited stenbty with the
cultural methods used From 24 to 48 hours after birth
50 per cent of 12 infants 1n wards exposed to ultraviolet

®) Am T D Chld 678999 Fbrory 1944
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thirds of the night femur The nneteenth day penicillin
therapy was begun 20000 umits was given intravenously
the first day followed the next day by 40000 umits On the
fourth fifth and sixth days of pemicillin treatment tempera
ture did not exceed 100 F and on the succeeding three davs
did not go above 99 F Thereafter the temperature was
normal Begmmng the fourth day pemeaillin was given mtra
muscularly 10 000 umts every four hours

The boy remaimned afebnife m the two months subsequent
to disct R disclosed new bone
mn the femur and recovery seemed certain

Extraction of Highly Potent Pemicilhn Inactivator
from Penicillin Resistant Staphylococc: Walham M M
Kirby (Stanford Untv ) used seven strains of Staphy
lococeus aureus (coagulase positive) naturally pemctlim
resistant but 1solated from patients who had not recetved
peniallin to prepare a pemcillin mnactivator using Har
per s method of extraction

Saline suspensions of 24 hour plate cultures were pre
apitated with 7 volumes of acetone After a change of
acetone and two of ether the precipitate was dried quickly
m vacuo and stored at room temperature Complete de
struction of 100 umts of penicillin by 1 mg of the powder
was so rapid that at the end of 12 hours growth n the
tube was equal to that of the contral Although there was
some varation high potency was shown by extracts of
all seven strains Extracts of seven pemicillin sensitine
strams of Staphylococcus aureus (coagulase positive)
were tested the same way usmng 2 mg powder and only
1 umt of pemallin and 1n no instance was there nactiva
tion of pemcitlin

Actnvely growing cultures of the resistant stramns caused
complete destruction of percilhin 1n the culture flnd but
the Seitz filtrate of the flud contamed no pemicillin 1n
activator Ability to destroy pemicilin was completely lost
when a broth suspenston of the powder was left at 56 C
for one hour
TGy Sune 9945 458 ) 2 194
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pig skin general itoxication of muce and n vitro tests
yielded 1dentical results 1n every mstance mn the seres

The toun of Clostridium welchn D 1s resistant to this
mechanism but subject to detoxication by a system con
sisting of manganese plus hydrogen peroxide staphy
Iococeic and Clostridium welchn A toxans can be detowfied
by both Iron is more active 1n an intoxication 1 which the
toan reacts slowly with the tissues manganese s more
active when toxin reacts more quickly Although Wal
bums explanation seems to be erromeous the authors
agree with his general conclusions that different metals
are active 1n different infections and towc states He found
manganese active 1n antttoxin production berylhum in ag
g]utmm productmn cestum ard indiim m mouse typhoid
and gold 1n gunea
g tubercu]osns In intoxicatron of rabbits with staphy
lococcrc diphthenia or dysentery toxin best results were
obtained wiith manganese

Since toxin 1s detoxified mn the organs and not mn blood
and since won as cytochrome was more active than as
hemoglobmn or ferritine 1t appears that metal protems
which d T against 1nf diseases and
ntoxications are constituents of organ cells Investigations
will have to determne the metal protemn or proteins most
severely affected in infectious diseases Iron alone will
probably not be effective in mamntaimng resistance to 1n
fections diseases since 1t has been shown that it 15 mnsuffi
aent to restore normal enzymatic activity of depleted
organs Activity of metals 1s not restricted to bacterial 1n
toxication but extends to other toxemic states It has long
been known that anaphylactic shock can be prevented by
manganese ascorbic actd sodim thiosulfate or cysteine
In prelmunary experiments it was found that wron can
prevent local anaphylactic reactions in guinea prg skin
that 1ron and copper reduce the intradermal tuberculm
reaction 1n tuberculous cows and that wron and manganese
reduce the reaction following a Mantoux test 1n hwmans
These experiments indicate that the detoxication mecha
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irradration still showed sterihity as contrasted with 12 per
cent of 16 infants m wards not so irradiated Beyond that
tume results for the two groups were essentially zlike ex
cept for hemolytic Staphylococcus aureus Ultraviolet 1
radiation did not retard the acquisttion of nonhemolytic
streptococer but did delay infection with hemolytic stramns
of Staphylococcus aureus

Ultraviolet irradiation as applied does not prevent
person to-person transmusston of pathogens through the
air within the range of a few feet Among mfants 7-25
days old 1 wards without ultraviolet 1rradiation 60 per
cent were carriers of hemolytic stramns of Staphylococcus
aureus 1n the nasopharynx Of 98 strains tested for pres-
ence of coagulase 86 per cent gave positive results and
thus presumably were potential pathogens

Stramns of str and of Staphyl aureus
normally present 1n the throat and nasal passage of adults
passed to some extent through the face masks worn even
1n absence of hing an Ac of hemo-
Iytic strams of Staphylococcus aureus was highest 1n the
late winter and spring months and lowest m the early fall

Action of Metals on Bacterial Intoxication. Tn studies
on diphtheria staphylococcic and Clostrrdium welchn A
and D toxins Mary H Petherick and E Singer (Mel
bourne) demonstrated a detowication mechamsm which
operates by combined action of metal compounds and either
redox substances or hydrogen peroxade Of numerous tron
compounds tested with diphtheria toxin those contaming
1ron 1n tomzed form showed highest actiity Metal protein
combmnations may be more active than morgamc salts as
sorgamic salts are more active when dissolved 1n serum
than when dissolved m broth or saline Detoxication might
be an oxdative process the toxin molecule being directly
oxidized by activated oxygen components of the detoxica
tion system varying with different toxins Tron copper and
zine and ascorbic acid glutathione and adrenalin are most
active with diphtheria toxin  Experiments with guimea
J Exper Bul 222127 M b 1944
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and tripled after 2-3 days the second 1njection should not
be given more than 10 days after the first The same dose
may be given subcutaneously

‘Two days before injection the serum 1s diluted 1n sterile
physiologic saline (1 10) poured into ampules sealed and
stored 1 the refrigerator (+4 C) Its stenihty 1s checked
by noculating broth and agar agar Before mjection the
solution 1s heated to 37 C m warm water and 1s introduced
mto the vein very slowly If the ampule shows traces of
sedimentation the serum 15 not used

On the basis of over 2 500 chintcal observations presented
at the conference the therapeutic effect of antireticular
cytotoxic serum was clearly established 1n war traumatisms
and the following diseases (1) frost bite and wounds
(reported by B E Linberg ) including open closed and
especially slowly kmtting bone fractures slowly healing
sluggishly granulating and nfected wounds general puru
fent infections purnlent mflammations of cavibes and tis
sues frost bite and burns of second and third degree
infected traumatism of the eye (2) infectious diseases m
cludmg spotted typhus puerperal and gynecologie sepsis

unresolved and lung ab and

tonsillitis  (3) diseases of the nervous system especially
traumatie and infectious diseases such as neurihs memngo
encephalitis  disserminated sclerosis and psychoses  (4)
diseases connected with disordered trophic function such
as duodenal and gastric ulcers ozena and eczema

Effect of cytotoxic serum on spotted typhus 1s particu
larly striking The disease 1s definitely made milder and
the temperature lower and the dreaded complications of
the nervous and cardiovascular svstems which usually
occur on the tenth or eleventh day are fewer The disease
15 also hortened by three or four days The serum should
be used on the fifth or sixth day because later cardiovas
cular changes occur

In infectious diseases stunulating doses of serum will
produce best effects 1f used during the second (allergic)

4 Sov t n 18
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mism 1s active 1 a wide range of toxemic condstrons and
furnish a rational basis for the fact that resistance agamst
miectious diseases 1s lowered by malnutrition

Therapeutic Action of Antireticular Cytotoxic Serum
Several reports are presented of a conference on this sub
ject by physicians of the USSR*

Antireticular cytotoxic serum proposed by Alexander
A Bogomolets 15 a powerful specific factor influencing
the phystologic system of the connective tissue and exerting
a strong stmulative action on cellular elements of the
system 1f used tn small doses as established by expen
mental 1nvestigations and clincal observations Since con
nective tissue has smportant trophic and protective func
tions use of the serum 15 recommended m treatment of
various diseases connected with a weakening or hibitron
of these functions

Reactivity of the physiologic system of connective tissue
may be determtned by numerous tests 1n addition to clintcal
observations The following tests are recommended for this
purpose (1) dermal test with trypan blue (2) morpho
logic study of the blood (3) determnation of sedimenta
tion rate of erythrocytes (4) deternunation of titer of
complement opsonic index and phagocytic actvity of
leuhocytes and (5) dermal test with antirettcular cytotoxic
serum

A method of preparing antireticular cytotoxic serum s
described by P D Marchuk® which consists of mmmumz
1ng ammals with antigen of human spleen and marrow The
serum 15 suitable for use when the titer of cytotoxns
Jetermined by complement fixation 1s not less than 1 100
and the hemolytic titer not higher than 1 16 It 1s used
ouly mnal 10 solution of physiologic sahne The stimulat
1ng dose 15 0 1-025 cc for an adult The dose may be n
creased to 03 cc  depending on werght and condition of
the patient For ntravenous imnjection the dose of serum
solutton (1 10) 15 1-25 cc Injection may be repeated
7D Am Rev Sovit Med 1101129 Dec mber 1943
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ever the paucity of data reported on fimshed waters pre
cludes a definitive conclusion regarding the utility of LS T
broth 1n examination of this important group of waters

The use of the confirmed test ({transfer of primary
gas positive to brilhant green hile taking gas n the latter
10 ndicate the presence of cohform orgamsms) yielded
about as many positive results as did any of the com
pleted tests whether transfer was made from the lactose
broth or the LST broth primary gas positives Transfer
from the LST broth however resulted m a small n
crease (38 per cent) n the number of positive confirmed
tests compared with transfer from lactose broth gas post
tives

Substitution of lauryl sulfate tryptose broth for lactose
broth mn the Standard Methods procedures pronuses re
duction 1n the number of primary gas positives to be con
firmed and an increase 1n the number of positive ndica
tions of the presence of coliform orgamsms Further study
of the medium 1s recommended

Effect of Alcoholic Tntoxication on Acquired Resist-
ance to Preumococcic Infection 1n Rabbits 1s reported by
Clarencc o Lushbaugh {Unwv of Chxcago) The study
was (1) h Jeoholic into<ica
tion might nfl of acme and
(2) to what extent large amounts of antibody mught tend
to counteract loss of resistance caused by alcohol Of 120
rabbits used 56 were actively and 20 passively immumzed
44 were nommmune Al except 22 nommmune anmals
were nfected at the beginning of the experrment These
22 were given the same amount of alcohol as the nfected
ammals to determine whether that amount or the technic
used would cause death Alcohol was given mn ntoxicating
doses to 34 actively immumzed and to 15 passtvely mm
munized amimals 1n addition to the 22 mentioned

Alcoholic intoxication lowers resistance to infectron 1n
that rabbits whether actively or passtvely immumzed
agamst type T died with after
dermal mfection with pneumococer of the same stran

6 J Imm L46is1162 M B 1943
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period of ther course In the acute theumatic process 2
smgle myection may stop progress of the disease The
setum 1s contrmndicated sn patients with myocarditis and
exact dosages must be further investigated

{Some confirmatory work would seet espectally desirable be
fore evaluating this work~Ed

Practical Study of Lauryi Sulfate Tryptose Broth for
Detection of Presence of Coliform Organisms in Water
Mac H McCrady' (Montreal) reports z study i whih
17 laboratories coltaborated. A total of 605 water samnples
from which primary gas posities were obtained were
examned with L ST broth as a primary and as a second
aty medwm for comparison with factose broth in the com
pleted test procedure adopted by the Standard Methods
Commttee on Water and Sewage Of these 526 were also
subjected to the confirmed test procedure employmg
transfer from lactose broth primary gas posttives to bril
Hant green tule 318 were examuned further by transfer
from L 8T broth primary gas positives to brifhant green
nle

A reduction of about 13 per cent in the number of sample
portons producing gas 0 the primary medrum resulted
when LST broth was substituted for Iactose broth this
reduction bang particularly evident m the results from
unfimshed finished and svammng pool waters

As coliform ormamsms were wolated from only 751
per cent of LST broth primary gas positrves when using
lactote broth secondary and from 77 § per cent when using
L ST broth secondary in the usual Standard Methods

completed test procedure it 1s evident that LST broth
coutld mot be used as a presumptive medaunt without con
ﬁm!!Oﬂ in examination of these waters

Since use of L8 T broth as hoth primary and secondary
medisms permitted 1sofation of coliform organisms from
1,261 sample portions about 13 per cent more than the
1171 portions from which tsolations were secured when
factose broth was employed substitution of the former
medum for the latier appeared to be adhvantageous how
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by both trigermnal and olfactory pathways Demonstration
that the stram of herpes virus used m these experiments
15 encephalitogenic that m suckhng mice it reaches the
bram from the nasal mucosa by neural routes and that 1t 1s
able to utihze the olactory pathways adds considerable
significance to the finding that 2 purely humoral immumty
15 capable of protecting mice of this age against virus given
by this route Expeniments to determine whether mice can
be passively protected agamst viruses which pursue the
olfactory pathway exclusively are under way

It was also considered desirable to study the extra
neural lestons of herpetic mnfections Studses disclosed that
ntranasal mstillation of herpes virus 1 suckling rmce re
sults 1 spectfic lesions widely distributed i the viscera
The lungs are nfected by aspiration of the virus Virus
dissernated by way of the blood establishes itself m

dothel m certamn where parenct 1 le
sions result by direct spread from the vascular foar Evi
dence of blood borne nfection was found frequently m
the liver and spleen less frequently n the adrenals
and i one instance 1n the bone marsow Renal infection
appeared to be unimferous Lymph carmage of the virus
also occurs and lymph nodes draimng infected areas were
often found to contam herpetic inclusion bodies Herpes
virus seems ncapable of nvading the central nervous sys
tem of suckling mice by the vascular youte

Diagrammatic Representation of Human Blood Group
Reactions Alexander S Whener and Harris E Karowe
(New York City) offer a pictorial representation of the
blood graup factars and reactans based on the newer
knowledge of antigen antibody reactions mn general which
helps not only to visuahze the specifiaaty of combinations
but also to explain the reactions of for example the so
called ant1 O serums as well as certain differences m the
behavior of the group substances in the cells and m secre
tions

The blood group hapten can be visualized as having a
certain baste structure probably polysacchande In group

(8) J Imm nol 49 S161 July 1944
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Alcohofic reduces 1 by
rapid mabilization of the local infl 'y response con
sequently micro organisms multiply too rapidly for the
reduced number of leukocytes entering the nfected site to
destroy them even in the presence of active smmumty
except where this immumity 1s unusually high

Lowered resistance of infected rabhits mtoxicated with
alcohol can be bolstered with large amounts of specific
antibody This 15 seen m survival of actively ymmumized
ammals with high titers and one passively immunized
anmimal that received five times the amount of antibody
needed to protect a normal ammal This greater amount
of antibody probably holds the infection localized long
enough for the sluggish tissue defenses to mobilize and
thus 1s the decsding factor 1n mntoxscated immune ammals’
resistance to infection

{That alechol lowers resistance ta infectious processes has been
demgnstrated many times but 1t cannot be too much empha
sized —]

Studies on Herpetic Infection 1n Mice are presented by
George Packer Berry and Howard B Slawin' (Umwv of
Rochester) Imtial studies were concerned with the nature
and mode of acquisttion of the immumty extubited by
mmice born of immune mothers It was found that passive
immumty naturally acquired from rmmurne moathers or artt
ficially induced through admmstration of mmune rabbit
serum conferred oy suckling mice of the albino Swiss
strain a lugh degree of resistance agamnst herpetic infec
tion following mtranasal mstillation of the virus Antt
bodies which could be readily demonstrated 1n the blood
of 2 week old mice were recetved by the offspring of
ymmune mothers primanly by the mammary route Natur
ally acquired mmmumty declined rapidly when suckling
was mterrupted Herpes virus was not recovered from
the fetuses of either immmune or infected nommmune
mothers

Instilled mtranasally into suchling mrce a mouse
passaged stran of kerpes virus {HF) reaches the bram

7 1 Eaper Med. 78 305326 October 1943
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by both trigemnal and olfactory pathways Demonstration
that the stram of herpes virus used 1 these experiments
1s encephalitogenic that m suckling mice 1t reaches the
brain from the nasal mucosa by neural routes and that 1t 15
able to utihize the olfactory pathways adds considerable
sigmficance to the finding that a purely humoral immunity
1s capable of protecting mce of this age agamnst varus given
by this route Experiments to determine whether mice can
be passively protected agamnst viruses which pursue the
olfactory pathwmay exclustvely are under way

It was also constdered desirable to study the extra
neural lestons of herpetic infections Studies disclosed that
intranasal mnstillatron of herpes virus 1n suckling muce re-
sults 1 specific lesions widely distributed in the viscera
The lungs are mnfected by aspiration of the virus Virus
disseminated by way of the blood establishes itself i
endothehum n certan situattons where parenchymal le
sions result by direct spread from the vascular foa Ewi
dence of blood borne infection was found frequently
the liver and spleen less frequently in the adrenals
and 1n one mstance m the bone marrow Renal mfectron
appeared to be unmferous Lymph carrage of the virus
2lso occurs and lymph nodes draming nfected areas were
often found to contamn herpetic inclusion bodies Herpes
Vvirus seems ncapable of mvading the central nervous sys
tem of suckhing mice by the vascular route

Diagrammatic Representation of Human Blood Group
Reactions Alexander S Wiener and Harns E Karowe'
(New York City) offer a pictonial representation of the

lood group factors and reacttons based on the newer
knowledge of antigen antibody reactions 1n general which

€lps not only to visualze the speafiaty of combmations
but also to explain the reactions of for example the so
called anti O serums as well as certan differences m the

behavior of the group substances 1 the cells and mn secre
tions

The blood group hapten can be visualized as having a
certain basie structure probably polysacchande In group
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Alcoholic ntoxication reduces resistance by mhibiting

rapid mobil of the local 1nfl 'y response con
sequently micro orgamsms multiply too rapidiy for the
reduced number of leukocytes entering the infected site to
destroy them even in the presence of active immumty,
except where this immumty 1s unusually high

Lowered resistance of infected rabbits intoxicated with
alcohol can be bolstered with large amounts of spectfic
antibody This 15 seen 1n survival of actively immumzed
ammals with high titers and one passively smmumzed
amumal that recerved five times the amount of antibody
needed to protect 2 normal antmal This greater amount
of antibody probably holds the infection localized long
enough for the sluggish tissue defenses to mobilize and
thus 1s the decxding factor 1n intoxcated 1mmune anmals
resistance to infection

[That alcohol lowers resistance to infectious processes has been
dem:ns(ﬂ\cd many tmes but it cannot be too much empha
s1zed —i

Studies on Herpetic Infe 1 Mice are p d by
George Packer Berry and Howard B Slavin® (Unnv of
Rochester) Inttial studies were concerned with the nature
and mode of acqusitton of the mmmumty exhibited by
muce born of immune mothers It was found that passive
mmunity naturally acquired from immune mothers or artt
fictally induced through admmstration of immune rabbit
serum conferred on suckling mice of the albino Swiss
stramn a ligh degree of resistance against herpetic mfec
tion following ntranasal instillation of the virus Antt
bodies which could be readsly demonstrated 1n the blood
of 2 week old mice were recerved by the offspring of
1mmune mothers primarily by the mammary route Natur
ally acqured mmmumity dechned rapidly when suckhng
was mterrupted Herpes virus was not recovered from
the fetuses of either immune or infected nonimmune
mothers

Instilled mtranasally into suckling mice a mouse
passaged strain of herpes virus (HT) reaches the bram

) ] Exper Med 78 305326 October 1943
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In group AB 1t 15 assumed that there 1s only a single type
of molecule with two different polar groups A and B
respectively rather than a muxture of two kinds of mole-
cules (Fig 1) It 1s further assumed that in the red cells
these haptens are combmned with Iipids or lipoprotemns
while in the secretions they
oceur free 1 molecular form
or 1n relatively small molec
ular aggregates

If as in other antibodies
the natural or immune 150
agglutmuns as well as the
immune anti A and anti B
agglutmins produced n am
mals are modified serum
globulins the speaificity of
the reaction can be ex
plamed 1 the following
manner The active patches
on the anti A globulin mole
cules are considered to have a2 configuration that con
forms with the arrangement of the polar groups on
the A haptens and i a similar way the essential portion
of the anti B agglutimn would be the counterpart of the
B hapten Thus as shown Figure 2 1t can be readily
visuabized how for example the ant1 B agglutimn com
bines with the B agglutmogen and why 1t does not react
with group O or group A blood

The fact that two serums of equal titer may differ con~
siderably 1n avidity can be explamned by the assumption
that there exists a practically unlimited number of vana
tions of anti B and ant1 A agglutmins The titer merely
measures the concentration of antibody whereas the avid-
ity reflects 1ts quality The avidity of the combination be~
tween agglutinogen and agglutinin should be considered
to depend not only on the polar groups mvolved in the re-
action but also on apparently mdifferent groups which by
steric interference may reduce the firmness of the umon
The subgroups of groups A and AB can be visuahzed as
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O (genotype OO) only this rudimentary structure with
1ts rather weak polar groups may be assumed fo be pres
ent Agglutinogen A will be concenved to have the basic
structure plus a certam relatively complex strongly polar

u"\i

il

Fig L—Aegl t gens of four blood grovps

group, m genotype AO only one such group would be
present 1n the molecule while 1n genotype AA the polar
group 15 supposed to be dupheated at each end of the
hapten Agglutinogen B 1s represented 1n a similar wav
with the aid of a different polar group of
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dependent on the existence of more than one sort of polas
group capable of combintng with anti A antibodies The
easiest way to represent the subgroups i1s by considering
the polar group A, to be very similar to but shghtly
shorter than polar group A; 1n the rare agglutinogen A,
the polar group 1s represented as still shorter

If 1t 15 postulated that ant1 O agglutinins combine with
that portion of the blood group hapten common to human
bloods of all groups then the peculiar behavior of the
antt O setumns (they react regularly and not quite as
tensely with A blood agglutinate occasional A and B
bloods and hardly react with A;B blood) can be explamed
with the aid of the diagrams of the hypothetical group
antigens shown i Tigure 1

Quantitative studies of the group substances in saliva
and other secretions by the tnlubition techmc have con
firmed the speaificity of the properties A and B with cer
tamn houtations While the difference between A and B
1n secretton 18 as pronounced as in blood such 1s not the
case for the subgroups of A or in tests carried out with
antt O serums Saliva from individuals of subgroups Ay
and Az can hardly be distingumished in erther quahtative
or quantitative tests with the exception that saliva from
A B imndividuals has a somewhat lower mhibitive titer
Salivas of all groups nhubit the antt O agglutinms To
explain these observations it 1s assumed that the group
substances outside the erythrocytes are free so that the
polar groups A and B are less ngidly fixed 1 position
Thus if the A and B polar groups of the group AB sub-
stance 1n secretions can bend outward the ant1 O serum
could combme with 1t This would demonstrate that the
so-called group O substance 1s not deternuned by a reces
sne gene but 15 part of the structure of the group sub~
stance of all groups as concluded by Witebsky and
Klendshoy On the other hand the steric interference
caused by the postulated more nigid of the
polar groups on the erythrocyte would explain the cor
relation between the genotype and the reaction of the

blood




PART I1

DISEASES OF THE CHEST

MICROSCOPIC ANATOMY OF THE LUNGS—
NORMAL AND ABNORMAL
[ b to Study of Lymphoid F 1 the
Normal Human Lung A review of the lierature on his
tology of the human lung reseals that some authors do not
mention any lymphoid tissite m their munute descriptions
of lung parenchyma Others speak of their presence but do
not substantiate their claims by accompanvin,, photomicro-
graphs Still others deny the onigmal presence of lymphoid
tissue 1n the pulmonary parenchyma tatg that 1ts
subsequent appearance 1s caused by stimuli dertved from
the air and blood
Because of the constancy with which adult lungs even
narmal ones harbor forewgn particles especially of the
carbon vanety which may stimulate a cellular reaction
Tomas G Perrin (Umv of VMexico) studied lungs re
moved from two new born mfants who breathed onlv
shortly after birth and who died as a result of obstetric
intervention The lung sections were carefully arranged
topognphlczlly and regional studies were made of each
'y lobe and 1ts subd nto upper mddle and
lower portions as well as mn superficial and deep zones
The lymphoid formations encountered in these lungs were
of three categories (1) diffuse not well delimited lympho
cytic accumulations with little supportive tissue 1e
Iymphocytic wnfiltrations  (2) lymphocvtic groupings pro
visionally designated as prenodules showing a tendency to
nodule fi by the interrel. hip of histiocytes
D M m M 34640 N 201
131
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presence of lymphowd tissue i the lung has considerable significance
in many discases —

Pulmonary Alveolar Lining under Vanous Pathologic
Condittons 1n Man and Ammals 1s described by E F
Geever K T Neubuerger and C L Dawis (Denver)
The human material was selected from 4000 autopsies
No evidence of contnuous alveolar epithelium was ob
served 1n normal adult lungs only occastonal scattered

e
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septal cells were seen Emthelium iike lining cells were
found m varous pathologic conditions delayed resolution
and organization of lobar or hronchopneumonia lobar
preumonta assoctated with sther conditions virus pneu
momia and lipoid pneumoma “Septal proliferation and
alveolar hning were tound 1n one case after irradiation
for a bronchial tumor Active tuberculous foct commonly
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Tymphocytes and few lymphoblasts and a reticulum poor
1 precollagen (3) encapsulated lymphatic follicles 1e
true lymphoid organs with double collagenous and pre
collagenous stroma and with histrocvtic lymphocytic and
lymphoblastic parenchyma 1n close correlation with bl
vessels The lymphocytic infiltrations and prenodules the
latter measuring 125280 microns were encountered m
the peribronchial connective tissue and adventitia of the
bronchioles occasionally at the pomnt of therr bifureation
The larger nodes {0 5-8 mm 1n diameter) were seen in the
viamty of the venules more often of the arterioles which
were oceastonally enveloped by the lymphoid structures
the arrangement remumscent of that in the malprghwan
bodies of the spleen The regional distribution of the
lymphotd tissue mn the 1arious Jobes and their subdivisions
showed no systematization Whereas the muddle lobe of
the right Iung of the first infant showed no trace of
lymphatic formations that of the second infant presented
all three aforementtoned types but there was no capsule
formation 1n the lymph follicles or any evident relationship
to the blood vessels

The cellular formations found by Guieysse Pellissier mn
rabbits and dogs and designated by him as  nests of nuclet
and guant nuclet were not encountered mn this studv of
human lungs

Perrin coneludes that chromie infectious processes and
P ontoses far from indi the formation of hm
phatic nodules 1n the fung as mamntained by various
workers produce sclerosis mn the onginally existing ones
Examunation of hundreds of ca<es of pulmonary tubercu
Josts silicosts and anthracosts emisting singlv or 1n com
bmation Tevealed that none showed such complete and
active lymphoid formations as are scen in the fungs ot
new borns Moreover the hyperplasiz noted 1n such cases
m a few intrapulmonary lymph follicles involves the his
tiocytic elements wihile the lymphoblastic elements are

markedly destroyed
[This stady tende to confirm the work of other anatomusts The
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brings about thickemn,, of the interah eolar septums with
displacement of the capillaries away from the surface and
consequent loss of respiratory function the vlheclar ept
thelum may undergo hyperplasi to form a continuous
epithelial ining The cells are erther wuboidal or columnar
and some of them may secrete mucin There 15 convineing
evidence that the eprthehum forms locally and does not
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grow from the bronch In chronic passive congestion
and iaterstitial pneumona epithelization of the alveol
follows thickening of the interalveolar septums Mild irn
tation of the alveolar walls by foreign bodies may bring
about epithelization as 1 hipord pneumonia

Inman two les of widespread epthell sim
lar to jagzickte mn sheep have been observed These may
be regarded as cases of diffuse epithelial hyperplasia due
to an unknown irritant One case was reported by Bonne
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exlibited perifocal septal cell prohferation and alveolar
lining formation siumlar changes but to a lesser degree
were found surrounding a syphilitic gumma of the lungs
In alveolar cell tumors which 1n the authors opimon
anse from septal cells and are entirely independent of
the bronchial syStem the alveoh are lined by cubordal or
columnar anaplastic ceils with papiflary protusions Septal
cell proliferation 1s commonly found around silicotic
nodules and occasionailv around pulmonary mnfarcts scars
abscess or gangrene
Figures 3 and 4 show stages of alveolar limng formation
from simple swelling of sep-
tal cells to formation of a
continuous epitheliord lining
and to actual neoplastic
growth (alveolar cell tumor)
Lining formation 1s found
more frequently n certan
regions of the Iung such as
those subjacent to the vi<ceral
leura along the interlobular
Anaglastic Septal Cetls Scpta and m pervascular and
Fg 4~-Stag n sptal cell peribronchial areas Differ
P
entration between septal cell
prohferatton and bronchtal epithelial downgrowth nto
the alveolar ducts and alveolt 1s important The squamous
type of downgrowth can be readily 1dentified Columnar
bronchiogeme downgrowth s high columnar m type
the nuclet are oval or roditke and the lumen of such
spaces does not contan as many mononuclear phago
cvtes as do zones of septal cell prohferation
Histologic observations indicate that the proliferative
process leading to the formation of alveolar hning oceurs
within the mesenchymal tissue of the alveolar wall
Hyperplassa of Pul 'y Alveolar Eptthelium in Dis
ease In the postnatal lung the alveolar walls are formed
almost entirely by the capillaries but a few epithelial cells
persist tn the miches between them In any disease which
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nmnes respirating surface I urthermore because of 1ts
metabohic function respiration 15 closely linked to circula
ton Efficient resparation 1 inconcenable without a quan

titative rel p between v and pul 'y
surface and the circulation

Controls of metaholic origin proprioceptive and cr
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1n 1939 The other 1s reported by L T Bell (Unn of
Minnesota) Nesther justifies interpretation of reoplasm

Man 63 complamed of dyspnea on exertion productine
cough weakness and loss of weight for two years Physical
examnation revealed consolidation of the left Jower and right
middle lobes Introduction of hipiodol reiealed an unusuat ap-
pearance of the small bronchi m that they showed diffuse
narrowing Tentative diagnosis was carcmoma of the Jun,
The patient died elsewhere Macroscopic exammation of the
ungs 1nd d diffuse lid: Micr lly even
alveolus was seen to be lined by cubical or columnar epithehum
(Figs 5 and 6) Interalveolar septums were moderately
creased 1 thickness due chiefly to the epithehial layers and
not to leukocyvtic nfiltration and fibrosss as i mterstital
pneurnomia  The septums were not destroyed by epithelsal
1as10n as in carcinoma

[The two preceding articles present conceptions which may help
to explain pulmonary dysfunction and farlure and the resulting
prcture of cor pulmonale The disabling effects may be long develop~
ing Preventron osbviously consists of adequate treatment of the
mtial disease —T'd 1

RESPIRATORY FUNCTION

Regulation of Respiratory Motor Activity Oscar A M
Wyss states that ventilatorv movements of the respiratory
apparatus require mn man energy representing 0 1 per cent
of total energy metabolism Such consumption of energy
necessitates a regulatory mechantsm automatically adapt
g intensity and frequency ot movements to metabolic
needs (Fig 7) The motor function of the respiratorv
apprratus consists of rhythmic moyement of a portion of
the skeletal muscles and 1s subject to praprioceptive auto
regulation of the whole motor system Reflex control
mechamsms which adapt general posture and movement
to vanable mechanical conditions of the muscular svstem
are no less important for functions related to position and
movement of respiratory organs Two fundamental factors
regulate gaseous exchange m the lungs movement which
assures pulmonary ventilation and position which deter

B 19 901 911 N\ v mbe 1943
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(apnea) Elevation of carbon diowuide tension mcreases
the central stimulation and results s dyspnea

[The complexity of respiratory regulation 1s gradually bemg
elucidated by such physiologic studs as tht The concepts are of
basic_importance for the understanding of many clinical pictures
and for the proper of funct: nal —Ed]

Analysis of Breathing Pattern Relatvely little atten
tion has been accorded the fact that healthy persons vary
greatly i therr manner of breatting (Fig 8) J L
Caughey Jr® (Columbia Unn ) presents a method for
studying spirograms with the hope that this kind of analy
s15 will provide matersal for correlation with other aspects
of the total personality ot the indvidual Spirographic
records of 500 female and 200 male patients were studied
with repeated tests records numbered 704 and 280 re
spectively Persons under 16 and patients with obvious
cardiac or pul y were luded  the
group represents a cross section of adult patients sent for
basal metabolism tests Vital capacity of women 1s close
to 2000 cc per sq M bodv surface while that of men
15 approximately 2500 cc A chance relatronship between
these figares and constmctxon of the Benedict Roth appara
tus used faal of latory valumes on
these spirograms in terms of the person s esttmated vital
capacity Factors considered m studv of the spirograms
were calculation of total breaths and total mspired vol
ume rate of breathing depth of breathing wvolume of
ventilation expiratory pause sighs sighing increment
swallowing individual varation  varation in depth of
breathing  expiratory position inverted contour rapid
expiration and general irregulanty On a sprrogram the
decreasing speed of expiration 15 shown by gradual round
1ng of the contour during the latter part of exprration (T'g
8 A) when there 1s no expratory pau e change from
expiration to nspiration 1s represented by a sharp pomt
Iike that normally found at transition between nsprration
and expiration (Fig 8 B) 1 some records a long delay
15 present between successnn¢ breaths (Thg 8 C)

) Am R Tb 4838 40 D mb vt
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culatory represent automatic respiratory regulation This
permuts constant adaptation of respiratory movement to
metabolic needs of tissues through mechamcal factors
which intervene in respiratory actnaty \etabolic needs
demand that a certam quantity of air pass through the
lungs within a certain time This represents the respira
tory debit or pulmonary ventilation In addition mechanics
of the respiratory apparatus allow adoption of a tvpe of
respiration effective 1n varying rate of movements as well
as posttion of the lungs Consequently the body can man
tamn the same ventilation mn different ways by adapting
the type of respiration to mechamical circumstances

Function of respiration 1s regulated through the auto
matic respiratory nerve center and 1s subject to influence
of humoral regulators The nerve center has two distinct
functions although these are nfluenced by each other
One 1s the primary mbating center of autonomous rhyth
muc activity and there 1s a secondary co-ordinator de
pendent on the former All mfluences proceeding from
metabolic needs necessarily exert their effect on the respira
tory mmtator which controls pulmonary ventilation Ml
afferent impulses concerned wath type of respiration 10
volve the effector or co ordmnating center 1e factors
mfluencing automatic actiaty of the primary center repre
sent extrmsic regulation and direct effects on the mnternal
nerve mechamsm of the effector center constitute ntrmsic
regulation

Among various mechanisms 1nvolved in extrinsic regi
lation of respiration lack of oxygen or excess of carbon
dioade are of first importance There 15 great varntion m
venthatory actnity with slight change m the level of carbon
dioxide m mspired atr wiuch iadicates that ehmaation of
carbon dioxide 1s even more important than oxygen sup
ply Carbon dioxide m the blood acts directly on neurons
of the mihator center modifving the mntracellular rexction
(pH) Dumnution of carbon diowide decreases central
trmul: and ¢ 7 pul ¥ 3 % this
can lead to complete suppression of resprritory mosements
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system  (2) stigmas of voluntary or subconscious nter
ference with this mechamsm produced by higher brain
centers m response to purelv emotional or nervous stimuh
These ventilatory but not trulv respiratory portons of
breathing behavior are of mamy types Because breathing
1> 50 easily affected by cerebral controls these varitions
must be interpreted cautiously But frequent sighs marked
lability of ventilatory mechanics gross distortion of breath
contours and inability to mantain an even expiratory
position are important signs of constitutional mstabihity
comparable to instabilities frequently observed n heart
rate blood pressure peripheral blood flow and ntestinal
motthty Thus lack of correlation between basic respiratory
needs and breathing behavior imposed by cerebral influ
ence over the autonomic mechanism hes betund the clinteal
problem of hyperventilation The natural reaction of anv
individual who senses some mterference with air intake 15
to fight for more breath voluntartly and with muscular
effort gaged to the supposed seriousness of the situation
When the sense of insufficient air intake anses from some
normal stimulus such as increased use of oxygen during
physical exertion the breathing effort serves a useful pur
pose If however the sence of madequate ventilation arices
from a source other than respiratory needs the voluntary
breathung effort serves only to remove carbon dioxide in
excesstve amounts setting the stage for alkalosis Common
situattons 1 which this nonrespiratorv stimulus to over
ventilation may appear are substernal pressure of coronary
msufficiency left chest discomfort of patients with cardio
viscular neurosis and the uncomfortable thoracic sensa
tion following a sigh which though deep has mot attamed
a sufficient mspiratory peak to gue satisfactory muscutar
relaxation at the end of expiration

The untrained subject when nghting for breath con
centrates on an wcrease n rate and depth of nspiration
Ttns leads to progressive hfficulty 1n attaiming satisfactory
emptying of the lungs duving expiration since Iittle tme
18 lett for this part of the respiratery cycle In the spiro
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Breathing patterns furnish graphic evidences of conflict
between two fundamental tologic processes (1) rhythm
produced by respiratory needs acting through chenncal and
physical channels and expressed by the autonomtc nervous
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sistem  (2) stigmas of voluntary or subconscious mter
ference with this mechamsm produced by higher brain
centers in response to purely emotional or nervous stimuh
These ventilatory but not truly respiratory portions of
breathing behavior are of many types Because breathin,,
15 50 easily affected by cerebral controls these variations
must be interpreted cautiously But frequent sighs marked
labihity of ventilatory mechanics gross distortion of breath
contours and mability to mamtain an even expiratory
position are important signs of constitutional mstabihty
comparable to instabilities frequently observed in heart
rate blood pressure peripheral blood flow and ntestinal
motility This lack of correfation between basic respiratory
needs and breathing behavior imposed by cerebral mfiu
ence over the autonomic mechamsm lies behind the clinzcal
problem of hyperventilation The natural reaction of amy
indnvidual who senses some interference with air intahe 15
to fight for more breath voluntarily and with muscular
effort gaged to the supposed seriousness of the situation
‘When the sense of insufficient air mtake arises from some
normal stimulus such as mcreased use of oxygen during
physical exertion the breathing effort serves a useful pur
pose If however the sense of mmadequate ventilation arises
from a source other than respiratory needs the voluntary
breathing effort serves onlv to remove carbon dioxide m
excessive amounts setting the stage for alkalosis Common
situatrons in which this nonrespiratory stimulus to over
ventilation may appear are substernal pressure of coronary
msufficiency left chest discomfort of patients with cardio
vascular neurosts and the uncomtortable thoracic sensa
tion following a sigh which though deep has not attamed
a sufficient v peak to gne £ 'y mu cular
selaxation at the end of expiration

The untrained subject when fighting for breath con
centrates on an mcrease 1n rate and depth of inspiration
Thus leads to progressive difficulty n attaimmg satisfactory
emptying of the lungs during expiration since httle time
1s left for this part of the resprratory cycle In the sprro
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gram evidences of this hind of breathing stand out in the
finding of a large volume of ventrlation and 1n marked and
sustaned elevations of expiratory position These are often
accampanied by disappearance of expiratory pause and
mncreased breathing rate Climcally appearance of many
sighs on a spirogram indicate emotronal or neuromuscu
Iar tension The chief respiratory problem they suggest 15
not hypoventilation anoxemia but hyperventilation afka
losts especially 1f frequent or superimposed on an already
large volume of air intake

Since the metabolism test 15 based on the slope of the
Iine drawn along the expiratory pomts of the patients
spirogram 1t follows that if breathing performance during
the test 1s uneven particularly if there are alterations n
volume of air n the lungs at the end of expiration there
1s no possible way to derive an accurate measurement of
basal metabolic rate Sotnd climeal practice demands that
the physicran familiarize himself with a satisfactory breath
g pattern and refuse to accept any report of basal metab
olism not based on an adequate spirogram

As an mittal step n defining some characterstics of
an average spirogram Caughey presents the following
average rate—women 11-18 per minute men 9 5-18 per
nuniute  average depth—women 8 5-15 per cent of estt
mated vital capacity men 8-14 5 per cent average ventila
tion—women 130-215 per cent of estimated vital capactts
per munute men 115-190 per cent sighs less than 4 per
12 mmnutes swallows less than 1 per mmute variahon
n raté 5 per minute or less varation 1n depth equal to
or less than 10 per cent of estimated vital capacity vam1
tion mn expiratory position 5 per cent of breaths or less
muss base Imne by distance as great as 1/30 of estimated
vital capacity inverted pattern absent rapid expiration
~bsent Since only 27 per cent of the women and 17 per
cent of the men showed a consistent pause at the end
of expiratton such a pause cannot be mcluded as average
behavior even though 1t 1s a sign of mental relaxation and
15 ymportant 1 normal operation of resprratory muscles
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{Normat and abnormal functional patterns are now widely rec
ogmzed i the behavior of the cardiouirculatory and gastro
mtestinal systems and they occupy a large place n the rapdly
developing field of psychosomatic medicine The recogmition of
breathing patterns 1s rather mew the importance of rdentifymng
them 13 obvious 1n such conditions as asthma and other dysfunc
tions which may be alleviated by proper retramming of the patient
n resprratory mechanics —Ed
Value of Carbon Dioxide mm Counteracting Effects of
Low Oxygen was studied by F A Gibbs E L Gibbs
(Harvard Umv ) and L F Nims (Yale Umv ) i eight
healthy young men The studv of arterral and 1nternal
Jugular blood and of brain action by electro encephalog
raphy  before durng and after breathing of varying
mxtures of mirogen oxygen and carbon dioxide revealed
that normal brain function can be mantained despite per
centages of oxygen 1n the mspired air as low as 2 per cent
provided the carbon dioxide tension of the body ts mam
taned Addition of carbon dioxide to low oxygen mix
tures permits maximal utiization of the available oxygen
becanse of (1) 1ncreased pulmonary ventilation and conse
quent mcreased oxygenation of the arterral blood (2)
peripheral vasoconstrictton and cerebral vasodilatation
msuring to the bramn a maximal share of the circulating
blood and (3) shiit of the hemoglobin dissociation curve
so that the blood unloads a greater proportion of its
oxygen in the hissue Improvement 1n the oxygen supply
to the brain 1s only one aspect of the matter maintenance
of the carbon dioide tension of the bran 1s equally 1m
portant Gross cortical dysfunction mamfested by high
voltage slow activity 1n the electro encephalogram and by
mental confuston occurs when the carbon dioxide ten
sion of the brain falls as a result of breathing low oxygen
mrxtures even though the oxygen tension of the bramn may
be sufficient to maintain normal bram function If the
oxigen tension of the bram 15 lowered while the carbon
dioxide tension of the bram 1s mamtaimed consciousness
1s lost without a preceding period of confuston and with
out the occurrence of tugh voltage slow waves m the

) At M 1425021 Otb 1943
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electro encephalogram  Breathing of low oxygen Ingh
carbon dioxide mixtures caused no unplersart sensatons
or headache tn the present series

These observitions are directly applicable to submarmc
operation diving mimng and all work 1 a closed space
The ncreased respiration induced by high percentage of
carbon dioxide 1n the mspired air 15 undoubtediy benefictal
when the oxygen supply 1s reduced under such conds
tions but an nexperienced person mght mstake the
hyperpnea for a sign of distress and bring 2 carbon dionide
absorber into the space which nught prove fatal to it
occupants

fIn a recent rcview (Physwologral Effects of CO on the
Actinty of the Central Nervous System mn Man WMedieme 7
205 221 September 1943) Mary A B Brazer of Boston dis
cussed the complex mechamisms by which CO exerts its effects
and emphasized that its value m high altitude flymg must be
Judged not by any smgle functional effect but by the actual per
formance of the individual —Ed

Lung Volume and Its Subdivistons m Upnight and
Recumbent Positions in Patients with Congestive Failure
Pulmonary Factors 1 Genesis of Orthopnea McMichae!
and McGibbon showed that when normal subjects change
from the sitting to the lying posttion characteristic hnd
mgs are (1) Tittle or no change m residval ar (2) de
crease 1n functional residual arr due almost entirely to (3)
decrease 1n reserve air (4) an increase m complemental
aur (5) 2 small decrease m vitl capacity and (6) a small
decrease 1n total capacity M D Alt chule N Zamchech
and A Iglaver” (Harvird Uniy ) came to stmilar conclu
stons after studyving the effects of chinges mn posture 1n 12
patients with chrome congestive faillure of whom 9 had
orthopnea of choice and 3 orthopnen of necessity (Fig 9)

The present study 1lso revealed that no mcrease m
degree of pulmonary congestion occurs on recumbency 1n
orthopneic patients Changes tn lung volume and its sub
dwistons which occurred 1n patients with mld and mod
erate orthopnea on change of position were smlar to those
which oceur m normal subjects under comparable crreum
stances There was wo further decrease complemental

@) J Cin Tnvstgat » 2% 805812 N embe 194
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air on assumng the recumbent position or mcrease 1 the
ratio of functional residual air to totat capacity In 10 of
13 expersments there was a definite decrease m this ratio

€000
5000
4000
3000
2000
0eq
°
STING  LYNG
NORMAL. CARDIAC
RESIDUAL AR
RESERVE AR

-]
O
O

N

Fg 9—Eff t fpot

while 1 the other 3 the

COMPLEMENTAL AIR
FUNGTIONAL RESIDUAL AR
VTAL CARRCITY

TOTAL CAPACITY

b s 1 g ml 4
d

bt

mcreases were mstgmficant Fur

thermore the changes ob erved on recumbency 1n decom
pensated patients without orthupnea were the same as in
those with orthopnea The vital and total capacitics de
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creased shghtly owing to the fact that the complemental air
failed to merease as much as the reserve air decreased

The decrease in reserve air and increase 1n complemental
air on recumbency in normal subjects were shown by
Mc\chael and McGibbon to be caused by a cephalad
stuft of the dwmphragm due presumably to pressure of
abdonmnal viscera Sumilar changes occurring 1n patients
with congestive failure when lymg down appear to be
due to the same cause Appl of an upper abd
binder to three subjects while sitting caused approximately
the same decrease 1n resenve mr without change 1n the
residual air as did assumption of the recumbent position
Moreover application of the binder made the patients
otherwise comfortable 1 this position dyspnewc and in
creased respiratory minute volumes

A general conclusion s that orthopnea i congestive
fatlure 15 due to the summation of the effects of com
plexly mterrelated factors dependent chiefly on shift of
the diaphragm Some of these factors are illustrated n
Figure 10

Effects of Pleural Effusion or Respiration and Cir-
culation m Man, Mark D Altschule and Norman Zam
check (Harvard Umwv ) e timated the effects of pleural
effusion 1m eight patients by companison of measurements
of the lung volume and respiratory and cardiovascular
dynamics before and after thoracentesis

Significant changes were found after thoracente 15 mn
all subdivisions of the lung volume except the residual and
complemental airs the changes in residual air may be
significant As the functional residual air rose somewhat

d after tt 1t 1s luded that pleural

effusion causes atelectasis the collapsed lung re expand
ing some with removal of thoracic flud Complete re
expansion did not however occur for three to four weeks
in the cases studied Accordingly overcoming of the
atelectasis must be regarded as only of contributory impor
tance 1n the immediate reltef of dyspnea which may occur
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1n thoracentesis Since remaal of large amounts of flud 15
followed by 1mmeduate mcrease m functional residual air
of only some 100 cc elevation of the diaphragm must
occur during thoracentesis In its depressed state the
diaphragm permits only Imuted excursion and makes for
imefficient respiration  after resumption of 1ts normal arch
dipphragmatic respiratory excursion 1s greatly mcreased
and respiration becomes more efficient Of the two com
ponents of the functional restdual arr the residual and
reserve urs the former s only shghtly affected by pleural
fluid whereas the latter 1s markedly decreased Therefore
the mtrapleural pressure mn the presence of flurd must be
higher than normal Decreased negatiity of the imtra
pleural pressure consequent to any cause mmpairs eff
crency of respiration and also influences cardiovascular
dvnamics

The complemental air a measure of expansibihty of the
fungs 15 markedly dimimshed by pleuril flid  The flurd
decrerces pulmonary expansibiity (1) by occupyng space
withmn the thorax and (2) bv causing atelectasss the
atelectatic lung bemg less expansible than the normal
Although the complemental air in these patients never
decreased to the volume of the resting tidal air it was
sometimes sufficrently smnll to prevent the normal increase
m tidal ur during exerase The decreased complemental
air of pleural effusion therefore makes for anoxta during
exertion and consequently contributes to dyspnea De
creased arteral oxvgen saturation was found 1 only one
patient but would probably occur in all during severe
exertion Impaired expansthility of the lungs also fators
dvspnea by requiring expenditure of more effort m attain
g a gnen tidal air volume 1 this study the tdal arr
volume was decreased before removal of flmd The com
plemental arr 1 httle affected by thoracentests attammng
sts normal volume only with complete re expanston of the
atelectatic lung 1n the weeks after removal of the flud

Studv of the peripheral venouts pressure showed that
st 15 merea ed 2 mamfestation of impaired venous return
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consequent to changes 1n intrapleurat pressure There were
o changes in cardiac output or airculation time at least
at rest as a result of pleural flud

The authors conclude that pleural effusion mmpairs
resprration and cireulation 1n manv ways thereby favor
g occurrence of dvspnea and orthopnea these symptoms
will be most severe in patients with extensnve diffuse dis
ease of the lungs m addition to the effusion

[The two preced ng tudies confirm by exact observation the
cause of certamn dysfunctions n these diseases The clincian there
t re ean plan s treatment with more intelligence —]

Intrapulmonary Mixture of Gases Forms of Inade-
quate Ventilation 1n Normal and Emphysematous Lungs,
Analyzed by Means of Breathing Pure Oxygen Robert
C Darling Andre Cournand Dickmnson W Richards Jr
and Beatrice Domansht (Columbta Univ ) state that if
ntrapulmonary muxing of air 1s perfect the concentration
of mtroger 1n the lungs at the end of anv given number of
‘breaths of pure oxygen can be calculated when (1) the ef
fective tidal air volume (2) functional residual air volume
(3) imtral alveolar (intrapulmonarv) mitrogen con
centration and (4) rate of washing ont the dissolved mtro-
fen m the body are known Conversely in actual expery
ments m which the subject breathes oxygen the degree
of imperfection of mixture can be determined by the extent
by which the mtrogen fails to reach the low value predicted
by _theoretical calculations

Values of pulmonary concentration of mtrogen after
breathing oxygen were measured on 18 normal subjects
nd 5 patients with severe pulmonary emphvsema For
normal subjects the divergence between predicted and
measured values was small i most mstances but moder
ately great 1 a few Difficulires m accurate measurement
of the upper pulmonary dead space make further clanfi
cation difficult but smperfect ntrapulmonarv muxture 1n
some normal subjects 1s probable Four emphysematous
patients showed markedlv higher mitrogen concentrations
1 the lung than predicted mdicating a marked degree of

O J O T tganon 238567 T vv 1944
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unequal lung muxture It was possible to demonstrate mn
actual clintcal cases the distinctton between inadequate
ventilation of pulmonary spaces due to greatly creased
residual atr and that due to unequal mixture of tidal air
through these spaces An estimation of the extent of under
ventilation of pulmonary spaces n successive samples of
alveolar air from normal and diseased subjects provided
some evidence agamst the existence of any systematic
alteration of function of discrete groups of alveolt

Some Aspects of Aviation Medicine Harold E Whit
tingham  discusses altitude flying acceleration might vision
and measures developed to prevent accidents and ratse the
general efficiency of flying personnel

To prevent anoxia or altitude sichness strict orders have
been formulated regarding altitudes at which oxygen must
be taken Durmg the day oxygen must be used for all
flights of over an hour at 10000 ft and for all flights of
15000 ft and above no matter how short At mght
oxygen must be tahen during all flights above 4 000 ft and
continued by gunner and pilot until the arrcraft lands no
matter what the height because oxygen aids greatly m
mght wision Oxvgen contaners developed nclude the
mask a walk about oxygen bottle for moving about m
the arrcraft and a bail-out oxvgen bottle fitting into the
dinghy parachute pack Experiments have shown that a
man could Ine 71/ minutes while unconscious when bail
g out from 40000 ft This 1s not adequate to msure safe
descent as 1t takes at least 715 munutes to reach 20,000 ft
when a man bails otit at 35000 ft (Fig 11) Moreover
the unconscious parachutist becomes hmp and the head
falling forward 1s hable to cause respiratory embarrass
ment The intense cold at these altrtudes also reduces
chance of survival A quicker descent could be made by
doing a delayed drop from 35000 ft to ahout 20000 ft
which would take 115 munutes but by this time anoxia
would be so great the man would fal to pull the nip cord
Therefore the emergency bail out oxvgen set was devel

) Glagow M J 37595 Mach 1944
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oped which has added greatly to the confidence of arrmen
who are compelled to fly at the Ingher altitudes

Inctdence of bends or decompression sichness at Ingh
altitudes can be reduced by careiul selection of flying per
sannel and use of certamn precautions Fit young men not
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over 30 are less prone to bends than the more obese type
m whom ,as bubbles are more readily formed Physical
and mental sluggishness and leepiness caused by extreme
cold are combated by caretully regulated addition of oxy
gen to the breathing Special measures prevent freezing
of the oxygen mask and special clothmg has been de
signed for fivers at lugh alntudes The blacking out which
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unequal lung mixture It was possihle to demonstrate 1m
actwal clmscal cases the distinction between madequate
ventilation of putmonary spaces due to greatly mereased
residuaf asr and that due to unegual muxture of udal ar
through these spaces An estimation of the extent of under
ventilation of pulmonary spices 1 successive samples of
ahieolar ar from normal and diseased subjects provided
some evidence against the existence of any systematic
alteration of function of discrete groups of aheoh

Seme Aspects of Aviation Medicine Harold B Whir
singham discusses altitude fiving acceleration mght vision
and measures developed to prevent accidents and raise the
general efficiency of flymg persannel

To prevent anoxa or altitude sickness strict orders have
been formulated regarding altstudes at which oxygen must
be tahen Durnng the dnv oxigen must be used for all
fughts of over an hour at 10000 ft and for all faghts of
15000 ft and above no matter how short At mght
oy gen must be tahen during alt flights above 4 000 ft and
continued by gunner and prlot wntid the asrcraft lands no
matter what the height because oxygen mds greath m
mght vision Owxvgen contamers developed include the
mash a2 walk about ovygen bottle for moving about 19
the mreraft and a ba-out oxsgen bottle fithng mto the
dinghy parachiute pach Dapersments have shown that 2
man conld Ive 71/ munutes while unconscious when bait
wg out from 40000 ft This 35 not adequate to snsure safe
descertt as it takes at least 734 mmutes to reach 20000 ft
when a man bals ont at 35000 ft {Tig 11) Moreover
the unconscious parachutint becomnes hmp and the hend
falling forward 1s hable to cause respiratory embasrass
ment The mtense cold 2t these alutudes afso reduces
chance of survnal A quicher descent could be made by
domg a delased drop from 35000 it to about 20000 ft
which wonld take 1% mmutes but by this time anowia
would be so great the man would fal to pull the np cord
Therefore the emergency bal out oxigen set was devel
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ExrERIMENT 1—A short scction of trachea from freshly
Killed hen wAs pnned horizontally to a small board and a mass
of mucus collected from the respiratory tracts of several hens
was mtroduced 1n the lower end occluding the Iumen It
moved by cihary action from the lower to the upper end mm a
few munutes

ExXPERIMENT 2 —The mucus was recovered and agamn mtro
duced mto the lower end As soon as the mucus began to
move the trachea behind it was stoppered and connected with
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a small water manometer Almost before the stopper could be
sectred negative pressur _developed and teached —34 mm
water 1n 18 mnutes Eighteen repetitions gave simular re
sults The farther the mucus advanced the more negative the
pressure became and the mnre negative the pressure became
the more slowly the mass progressed Fmally it came to 1
complete stop greatest negative pressure bemg —40 mm water
FEXPeRIMENT 3 —One experiment was continued 50 mm
utes Pressure in the manometer was mamtamed at the maxi-
mum for 8-10 minutes then began to decrease It finally re
turned to —6 mm from a maximum of —14 mm Meanwhile
the mucus began to appear at the unstoppered cut end of the
trachea where it formed a thich ring The stopper was re
moved since apparently all mucus had been transported an:
since the rematning pressure of —6 mm appeared ta be the
eftect of cipillanty The water m the manometer promptly
ejualized Inspection of the trachea showed a thin transparent
diaphragm of mucus stil sntact this apparently had mamn
tuned the mm pressure The cilia obviously had con
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occurs while making tight turns or pulling out from a
steep dive at ugh speeds caused by sudden dramage of
blood from head to feet can be prevented somewhat by
hending over during such maneuvers thus reducing height
of the column from bram to heart Selection of switable
personnel also helps m this problem Special selection of
personnel trarmng optical aids and other measures neces
sanly secret have been used m coping with the problem of
mght vision

E Among vartous other studies of the effects of altitude are sev
cral of particular mterest to the cimean J H Tillisch et of
Study of the Effects of Asrplane Transportation of 200 Patsents
Journal of Awnation M dicsne 14 162 172 August 1943 G
Todd Effect of Altitude on Cases of Pneumothorax Lancet 2
597 600 Nov 13 1943 E W Peterson B S kent H R Ripley
and D R Murphy Investigation of Pneumathorax and Respira
tory Function at Altitude Canadian Medical Assoctatson Journal
50 520 523 June 1944

Among the conclusions are these A patient with a small
pucumothorax (20 per cent collapse) did not Inse any sigmficant
respiratory reserve up to altitudes of 20000 ft but one with a
per cent collapse had marked symptoms from such loss at 15
it ~ygen should be given from ground level where possible
\ patient with a chest wound and resulting pneumothorax had
better not go abive 4000 §t unless pleural pressure 1s adjusted
previously In a case ot tenston preumothorax due to lacerated
lung an mtercostal needle or catheter should be put in place prior
to the ascent to permit adjustment of pressures Patients who have
severe cardiac or pulmonary di ea e or who have undergone recent
abdommal operatian shoul1 v nly when absolutely nece sary —

Td

Production of Negative Pressure i Respiratory Tract
by Cillary Action and Its Relation to Postoperative
Atelectasis A C Hilding® (Duluth Mmn) does not
agree with the opinton that atelectasis 15 caused by bron
chial obstruction hy firmly fixed masses of mucinous secre
tion which accumulates because of reduced respiratory
force that air trapped bevond the obstruction 1s absorbed
hv the blood stream and that the condition can be pre
vented by deep breathing and coughing Beheving that
this concept does not give the ailiary mechamsm due con
stderation he conducted experiments to shed further hght
on development of atelectasts

() Ansths Igy s § 30 My 1944
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Pressure was mamtained near maximum for almost an hour
showing that the negative pressure developed was not due to
absorption The expeniment was repeated four times Maxt
mum pressure was +55 mm
Hilding s conception of the formation of atelectasts based
on these expeniments 1s presented m Figure 14 The steps
shown would be repeated many times Since one mucinous
piston advancing up the bronchus would not produce col
lapse there would have to he a succession each carrying

Fg 14

a volume of arr somewhat on the principle of o mercury
vacuum pump The pistons would continue to advance and
be carried away as long as any consrderable amount of arr
remamned m the lobe They would not stand still unul
pressure in the lobe had fallen to such an extent that the
effective power of the cilia had been overcome this would
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tmued to exert traction with the result fthat the mucus was
dragged away at the periphery and carried progressively to
the unstoppered end of the trachea m a thin film (Fig 12)
The volume of the piston was thus reduced thereby reducisig
thickness and strength As 1t became thinmer 1t could no
longer mamtain maximal pressure and sagged back m the
mddle thuy reducin,, negatne pressure This continued until
all mucus had collected in a thick ring and negative pressure
had practically disappeared

ExperTMEr T 4 —There remamed the posstbility that the air
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mn the excised trachea used in the previous experiments
ve been absorbed by the tracheal tissue thus produc

ht ha
:;g reduced pressure Therefore the sechon of irz\che::l \\a;
the upper or laryngeal end was stoppered an
o v A t ¥ \?hegn the mucus was introduced

nected with 2 manomef
:;“;he Jower end and was carried up by aliary action post
t1ye mnstead of negative pressure promptly developed (Fig 13}
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Stevens (Queens Umv Kimngston Ont) Factors re
sponsible for excretion of RTF (respiratory tract flud)
from the lungs and through the trachea n urethanized
ammals with tracheal cannula are (1) ahary drainage
(2) movement due to action of voluntary muscles of
respiration and (3) contractions of the bronchial muscles
of Reisseissen Cough and reabsorption also play a part
but did not 1n the present experiments If the dramage
mechanmsms are neffective or ncapable of excretng R T F
as fast as 1t 1s produced an mncreased output of RTF
should result from postural pulmonary dramnage

In the normal urethamized ammal postural pulmonary
dramage does not increase the output of R TF  hence the
mechanisms are sufficient and effective When the ciltated
mucosal hning of the trachea of rabbits and cats 15 dam
aged bv inhalation of ammonia or Iive steam output of
RTF 1s doubled or tripled by postural dranage but
dramage 1s tncomplete and about the normal rate when
the ammals do not have postural drammage Hence mecha
nisms 2 and 3 may be assumed to be geared to handle not
more than the normal load of R TF When the output of
RTY 1n rabbits and cats 1s doubled or tripled by gung
cholinergic drugs or by faradic stmulation of the cervical
vagus nerve the output 1s not augmented by postural pul
monary dramnage the cilated mucosa ts not damaged and
hence 1t may be concluded that the ethary drainage mecha
nism 15 geared to handle foads of RTF greater than
normal In sich cats and dogs with normal tracheobron
chial mucosa but with congestion of the pulmonary alveol
postural dramage did not augment outputs of RTF
which on the average were 815 times normal and 1n
ndividual anmals as high as 50-100 times norma! Hence
the reserie capacity of the cilia to excrete R T F must be
great Cough 15 not Likely to be useful and productive
therefore except if there 1s extensive damage to the
trachecbronchial mucosa or when the cilia are bathed 1n a
markedly nenphysiologic medium such as pus Postural

G) Am T Phy 1 usaszard Ty 1944
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not occur until the air in the lobe was exhausted and the
lobe had collapsed

Medically the steps n production of postoperatne
atelectasis follow the diagram n Figure 14 (1) Excess of
secretion 1s formed in the lobe as result of anesthesa
reflex stimulation or a combmation of these and other
causes (2) Occluding masses or pistons of mucus form
across the lumen owing to force of mspired air changes
of drameter of air passages during respiration 1iscosity
and volume of secretion size of air passages reduced
resptration due to pain etc (3) The pistons move up the
cylindric passage by cihary action each carrymng a quan
uty of air (4) When air pressure 1 the lobe begns to
fall the lobe shrinks by its own elasticity and by pressure
from surrounding lobes (Uy M M3} (5) Surrounding
lobes by force of mnspired air move mto space relinqushed
by the affected lobe (Uy Us Li-Ls) Changes 1n position
of the lobes and their shrinkage and distention are factlt
tated by the shding motion of the lungs durng respiration
The advancing mucous pistons rupture sersally as they
reach tubes of greater diameter and meet more forceful
changes of ar pressure releasing ar bubbles and con
tnung as mural films (6) Pressure i the affected lobe
becomes so negative that the mucous masses 1 the air
passages come to a standstif agamst atmospheric pres
sure These are the so called fixed mucous plugs but
although static they are not actually fixed

[Hilding s work helps materally to clanfy our understanding
of bronchnl ciliary mechanscs and their great importance The
mucous plug theory of bronchial obstruction 1s wdely and glibly
used but seldom demonstrated certamly its dynamic gction has not
been clear Be ths as 1t may there are stdl many misconceptions
of the alveolar changes distal to the affected broncht The diagnosis
of atelectasis usually 1s an assumption not supported by adequate
evidence As a rule’ there 15 Iittle or no diminution it the volume
of the affected pulmonary segment or lobe and #ts increased density
25 probably due most often to accumulated erum secretions and

nflammatory exudate —Ed
Effect of Damage to Tracheal Mucosa on Dramage of

Respiratory Tract Flud was mvestigated in rabbts cats
and dogs by Eldon M Boyd W F Perrv and Man £ T
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many drugs commonly used 1n the no ¢ and throat and
1s especially mhibited by an alkahne environment the
optimal pH tor best functiomng of the cibary organ 1s
between 55 and 65

Persons with chrome bromial infecticn and with bron
chiectasis are lable to recurring attack ¢f pneumoma It
15 easy to understand how destruction of the alated
epithelum may be respon ible for fallures m removing
haled hacteria and how paces with accumulated fluids
may furnish these bactern with an ideal medrum for
multipheation

e condition predisp 18

that produced bv the commen cold Infcrmauon so far
obtained does not deny the possibility that the cold virus
m attacking the cells of the cihated eprthelum may tem
poranilv block the protectnne function of that organ and
thus make bacterial mvasion possible In whooping cough
also a well known precursor of pneumoma the importance
of the ciliary organ 15 emphasized when 1t 1s found that
baaill: have worked therr wav through the layer of mucus
and are situated among the bases of the cilia Once 1 the
airways and unencumbered by the ciltary defenses thev are
free to grow and mobihze The resulting reaction 1s an
mflammatory exudation from the denuded or paralyzed
membrane cells and find appearing from the capiflaries of
the underlying stroma Fluid may also be aspirated from
above Coughing reflexes strme to hoist up the gross
material as sputum but between coughs 1t tends to flow
back by gravity As the area mvolved grows more exudate
appears When the alveols at the termmal ends of the bron
chial twigs are reached thev fill with exudate producing
<ohdification and relatnely large amounts of intrabron
chial flud are then present The part which may be played
bv chromc passive congestion of the lungs under these
circumstances 1s obvious

Raobertsons work on the importance of these flurds in
extension of pneumonta has widened the mslght of meep
tion and of lohai The
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pulmonary dramnage 1s hkely to be effective onlv under

the same condrtions

{The importance of finely adjusted physiologre mechamsms for
the dramage of the bronchi and lungs cannot be overestmated.
Failure of one or more of them 15 one of the most obvious predis
posing causes of pneumonta This 1s properl empha szed n the
followng article by O Hara—Ed ]

THE PNLUMONIAS
Mech; Predispostzg to P Dui bt
O Hara (Tufts College) states that the chary membranes
of the respiratory tract are chief among the mechamsms of
resistance of the infected or prospective host Roentgeno
grams have shown imvolverment of a defimte area m the
reaction of the pulmonary system to any sort of inhalational
myury This area 15 most concentrated m the central
regions occupred by the trachea and larger bronchi and
c outward 1n & ) degree until 1t disapp
as 1t approaches and reaches the petiphery It 1s often
lized by the pul y sit of the patrent with
P conosis due to mnhal. of sihica 1ron or asbestos
Anatomcally this in turn corresponds to the distribution
of the cilated mucous b limng the resprratory
tract The membrane 1s most highly developed i the
trachea and larger bronchi where 1t 1s a deep columnar
epithelium rich 1 goblet cells and deeper gland struc
tures As the smaller bronch: are reached the epithelium
becomes thinner the columnar cells at first become shorter
and then are replaced by cuboidal cells which m turn
become patchy in distribution and finally yield to the
stratified epithelial cells which hne the bronchioles As the
columnar cells become shorter and disappear the effec
five cthary apparatus becomes sparser and less highly
developed
The continual functioning of this chary organ should
be remembered when prescriptions are made for colds or
other minor respiratory illness because 1t 1s sensitne to

() Bull \ew E gla 4 3 Cont ¢ 697101 J ne 1944
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«uffer from some degree of chromc tracheobronchitis
which under normal conditions mayv be nearly asymp
tomatic The existence of thus condition 15 overlooked
After lap basal hypoventil and r of
efficent coughing bring about stagnation of bronchial
secretion which 1s often already excesstve tn smokers The
secretion accumulates and becomes nfected and purulent
and true bronchitis develops Bronchzal block and a major
complication may follow alternatively the sputum may
be coughed out as vital capacity and muscular power return
and pamn dimmshes and before a more sertous complica

tion develops When there 1s httle or no postoperatne
interference wath vital capacitv or coughng eg after
most nonabdominal operations  this succession of events 1s
probably avoided at its outset Thus m 350 major nen

abdomimnal operations only 1 case of pulmonary comphca

tion was observed Total complication rate was about three
fimes gretter 1n males which 15 1 keepmng with general
opmion Further analvsis shows however that the mor

bidity rate was abont the same for the two sexes It may
be assumed that in the usual statistical studies the pre

ponderance of complications 1n males reflects the far larger
proportion of heavy smokers among male patients which
group 1n either sex carries the greatest morbidity rate
In this semes cyclopropane anesthesia was used sice
s 15 relatively nomrntating to the respiratory tract the
complication rate for the male smokers was probably re

duced thus accounting for the more mnearly equal sex
madence

When abd P are lated 1t 15
advisable for smol.ers to stop or reduce their smoking as a
aganst pul v

[Tt 15 a common expersence for patients with chronic cough and
mucord expectoration sometimes with asthmatod bronchitis to
find reltef merely by stopping smoking The excessive wetness of
the mnucous membranes caused by heavy smoking predisposes to
wnfection and 1s probably the chief factor in the postoperative com
thications descrited by Morton —

Pn Capsular g Reaction, Studied
with A of the Electron Microscope 1s described by
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practical result of his work deals with care of the lobar
pneumoma patient who seeks aid only after the disease has
been present for several days Such a patient presents wet
lung processes and sulfonamide therapy 1s usually of no
avail Involvement spreads from lobe to lobe while the
patient becomes toxic dyspretc and cyanotic and has
abundant and often bloody sputum tachycardia and ab-
dominal distention If the imvolvement 1s primanly of one
side the patient should be placed on that side with head
and thorax somewhat raised Unless this posttion 15 spe
cifically ordered and watchfully guarded nurses may roll
the patient back and forth thus inviting extenstons to
the other side

Experimental nvestigation of the ttme honored assoca
tion between alcoholism and pneumoma showed that
aleohol produces cessation of ciliary movement thus pre
venting this organ from fulfilling 1ts protective functions

Tobacco k and Pul y Complications after
Operation H J V Morton® reports a statistrcal imestt
gation of whether the heavy tobacco smoking habit carnies
with 1t an added risk of postoperative pulmonary comph
cations based on study of the madence of bronclutts

and bronchop after abd 1 opera

tions and gas oxygen ether anesthesra in 1257 adults

The use of omnopon scopolamuine a mild respratory
depressant for premedication was assocrated with a shight
but not significant increase i pulmonary complicatons
when compared with atropme alone which has no depres
sant effect The combtned figures for all tvpes of abdomnal
operations show that the morbrdity rate for persons smok
g more than 10 cigarets or 15 oz tobacco daily 15
about six times that for nonsmohers Smokers are more
likely to have complications assocrated with serious con
stitutsonal disturbance

‘The production of mucopurulent sputum 12-18 hours
after operation 1 absence of a previously mfected bron
chial mucous membrane may mndicate that many smokers

(5) La t 1368370 M 18 1944
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euffer from some degree of chromc tracheobronchitis
which under normal conditions may be nearly asymp
tomatic The existence of this conditton 1s overlooked
After laparotomy basal hypoventilation and restriction of
efficient coughing bring about stagnation of bronchial
secretion which 1s often alreadv excessne 1n smokers The
ecretron accumulates and becomes mnfected and purulent
and true bronchitis develops Bronchial block and a major
compheation may follow alternatively the sputum mav
be coughed out as vital capacity and muscular power return
and pain diminishes and before 2 more serious complica
tion develops When there 1s little or no postoperatne
interference with vital capacits or coughing eg  after
most nonabdominal operations this successton of events 1s
probably avoided at its outset Thus in 350 major non
abdominal operations only 1 case of pulmonary comphea
tion was observed Total complication rate was about three
times greater 1n males which 15 1 keeping with general
opinion Further analysis shows however that the mor
bidity rate was about the same for the two sexes It mav
be assumed that 1 the usual statistical studies the pre
ponderance of complications 1n males reflects the far larger
proportion of heavy ¥smokers among muale patients which
group 1 either sex carries the greatest morbidity rate
In thus series cvclopropane anesthesta was used  since
thts 15 relatively nomrritating to the respiratory tract the
complication rate for the male smokers was probably re
duced thus accountng for the more nearlv equal sex
meardence

When abdominal operations are contemplated 1t 1s
advisable for smokers to stop or reduce their smoking as a

agamnst pull y P

[Tt 1s a common experience for patients with chrome cough and
mucord expectsration sometimes with asthmatoid bronchitis to
find rehef merely by stopp ng smoking The excessive wetness of
the mucous membranes caused by heavy smolang predisposes to
infection and 15 probably the chuef factor mn the postoperative com
vl cations descrsbed by Morton —Fd 1

Pneumococcic Capsular Swelling Reaction, Studied
with Aid of the Electron Microscope 1s described by
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Stuart Mudd Terdinand Heinmets and Thomas F Ander
son’ (Univ of Pennsyliama) The pneumococe: used
were capsulated type I and IIT strams grown on fresh
5 per cent horse blood agar plates The electron mucro-
graphs revealed that the pneumococcic capsule 1s a gel ot

Fg 15 (left) ~Caps 1 ted cells of pmeumococen type IIT Not exposed
to 5 um
Fg 16 (¢ p right) —Ps_ mococcus type III aft r 30 sccond exp sure to
£10d1 ¢ aof het of gou (typ I} abbt apt serum.
Fg 17 (bott m right) —Pneumo orcu !’( TIT  fter two m & tes exposur
0 T ol ope T s the  twserum.

low density outside of and closely apphed to the bacterial
cell wall Interaction with homologous mmmune rabbit
serum greatly increases the thickness and density of tlns
capsular gel the increase m thichness of the speafically
swollen preumococcic capsule may exceed by 25 fold the
thickness of the surface deposit caused by rabbit immune
serum on the cell walls and flagella of homologous non
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capsulated bacterra Conclusions drawn from these and
earher data are that homologous immune serum permeates
the pneumococcic capsular gel the speafic anttbody com
bines with the capsular polysaccharide and nonspecific
serum components are secondartly adsorbed to or com
bined with the specific antigen antibodv complex The
relatrvely low antibacterial titers charattenistic of pnen
mococcic antiseruns can be explaned n part by the per
meation of the capsule by antiserum and m part by the
high t capacity of carbohydrate
for antibody

Figure 15 shows patrs and mdiidual cells of pneu
mococens type IIT The bactertal protoplasm m this prep
aratton fills the cell walls completely so that the cell wall
1s not visible as a separate structure _the capsule surrounds
the cell wall as a sort of aureale In Figure 16 although the
considerable concentration of protein has left an obvious
depostt on the collodion mount the capsules of the pneu
mococer are Iittle affected by the heterologous serum In
Figure 17 permeation of the capsule by serum with in
crease m size and density 1s obvious

Studies on 2 Sulfamlamido-4-Methyl Pyninudine (Sul
famerazine, Sulfamethyldiazine) in Man Treatment of
Pneumococcic Pneumonta Harrison F Flippin Wilhiam
I Geiter Albert H Domm and Jefferson H Clark (Phila
delphia Gen1 Hosp ) gave 80 patients sulfamerazine and
80 sulfad With sul two dosage sched
were used 1mtial 3 Gm dose by mouth followed by 1 Gm
every six hours to the first 23 patients and the same mtial
dose with 1 Gm every eight hours to 57 patients With
sulfadtazine mutral dosage was the same followed by 1
Gm every six hours Average total dosage for patients
successfully treated with sulfamerazine was 244 Gm (4
Gm daily for 56 days) or 227 Gm (3 Gm darly for 65
days) and for sulfadrazine 308 Gm (4 Gm datly for 7
days) For rapid elevation of blood level the mitial 3 Gm
dose of erther drug was given ntravenously as 5 per cent

@) Am J M S 206216 1 At 1933
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soditm salt solution Serum was gien when chemothera
py failed to bring favorable response n 37-48 hours

Of the sulfamerazine group six died (75 per cent)
while exght died mn the sulfadiazme group (10 per cent)
Mortality rate wrth bacteremia mn the sulfamerazine group
was 33 per cent 1n the sulfadiazine group 182 per cent
A eritical drop 1n temperature occtrred m 24 hours 1n 514
per cent of the sulfamerazine group and 306 per cent of
the sulfadiazine group Within 48 hours 77 per cent of
the sulfamerazine group and 667 per cent of the sulfa
drazine group showed a critical drop in temperature Tem
perature returned to normal 1n 24 hours m 17 5 per cent
of the sulfamerazine group and 153 per cent of the sulfa
diazme group Corresponding figures for 72 hours were
729 and 598 per cent respectrvely The more rapid falt
1 temperature 1 the sulf group may be related
to the more rapid nise and fugher concentrations of the
drug 1n blood Average concentration of free sulfamera
zine in plasma was 127 and 109 mg per cent of free
sulfadiazine 79 mg per cent

Incidence of complications was low 1n both groups One
patient given sulfamerazine developed endocarditis and one
menmngitts two patrents given sulfadiazime developed en
docarditss and three empyema Incidence of towc reactions
was lhkewtse low and comparable for the two groups
Vormting occurred 1n two patients of each group hemat
ura 1 three patients Tecening sulfamerazine and four
grven sulfadiazine and crystalluria n about 15 per cent of
each group No instance of blood dyscrasta or shin rash
was noted Drug fever occurred in three cases

T of P Pn with Sulfa
pyrazine Results in 105 cases are reported by J M
Ruegsegger Norris L Brookens Morton Hamburger Jr
and Eda S Grupen® (Umv of Cinennati)

During the earlv part of the study all patients recesved
an mitial dose of 24 Gm followed by I Gm every four
‘hours all grven orally Later the imtial dose of 4 Gm was

W@ Am 7 M Sc. 063337 Septemb 1943
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grven intravenously as a 5 per cent solution of the sodium
salt and the mamtenance dose was as before Because of a
few mstances of renal irmtation maintenance dose was
changed to 1 Gm every six hours and no patient showed
renal toxicity The drug was admimstered routnely until
rectal temperature remamed below 99 F for 48 hours
Average total dose was 304 Gm Types I II III V VII
and VIII accounted for over 70 per cent of the total
Twenty three per cent of the patents had bacteremia when
chemotherapy was begun All but four patients recovered
The fatalthes occurred m patients with bacteremia  they
were with one exception over 50 and had sigus of degen
erative disease
Imy

\p t n clinical d was usually apparent
m 12-24 hours and was apparently mndependent of the
temperature A critical fall of temperature oceurred 1n 45
per cent of nonbacteremic patients and i 16 per cent of
the recovered bacteremic patients The only important toxic
effect of the drug was on the kidney Evidence of transtent
renal damage as evidenced by elevation of the blood urea
mtrogen occurred 1n 9 per cent of the patients given 1 Gm
every four hours No patient developed climeal signs of
uremia and 1 every mstance the blood urea mitrogen
returned to normal after the drug was discontinued and
proper fluid intake established Of 44 patients given 1 Gm

every six hours a few blood cells were discovered mcro

scopically i six cases The other toxic effects commonly
produced by sulfonarmdes were rare One morbilliform
rash one nstance of nausea and vomiting and two of fever
may have been due to the drug

{Another preparation which has been investigated 1s sulfameza
thine (also called sulfamethazine) which 1s the 4_G~imethyl
pynmudine compound of sulfamlamude Reports by Morgan and
Wrybie Smith (Lances 2 731733 Dec 11 19 by Melton
(Lancet 1 277273 Teb 26 1944) and by Loughln Bennett and
Flanagan (Journal of Laboratory and Clin cal Med cne 29 568
573 June 193%) indicate that 1t 15 an efiectve drug with relatively
low toxicity especially on the hidney Renal irritation may be
avoded or mimmuized when giving sulforamides by adequate flmd
intahe (30004000 ml 1 an adult) and by the use of alkali sufi
cient to mamtain an alkahine reaction of the yrine according to
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the recommendation of the Prneumoma Technical Advisory Com
mittee to the Department of Health of the City of New Yorh
(Bull tin_of the New Yorl Academy of Medicne 20 190193
March 1944) Six Gm of odmm bicarbonate as an inial dose
followed by 25 Gm every four hours 15 suggested except when
nephnitis or other contrandicating disease 1s present

It 1s widely agreed that sulf should not be d
{for unnecessanily long periods or on trivial mdicatsons such as mild
upper respiratory infections One result mav be the development of
drug reststance by the orgamsms which the patient harbors

Various allergic reactions to the sulfonamides have been
deseribed  among these Pinkerton reports pulmonary lestons resem
bling those aof virus pneumonta See also Rich and Gregory this
Yrar Bk p 170—Ed 1

T of Lobar P and P
Empyema with Penteilin Willam S Tillett Margaret J
Cambier and fames E McCormack (New York Umv)
report on 46 cases Patients selected for pemscillin therapy
had on adnmssion lobar consolidation and a degree of
severits indicating the probable pneumococeic etiology of
the infection In onh three cases was the speaific etiolovy
undetermmed In 32 infecting pneumococet were types 1
to VIII 1n 13 of these there was bacteremia

Pemiullin was supplied as dry powder m sealed ampules
and kept m the refrigerator Solutions for mjection when
prepared 1n advance were also refrigerated but were not
retained longer than a dav or two Solutions of penicillin
were given hy repeated mnjecttons erther mtrayvenoush or
mtramuscularly For intrivenous mjection the powder
was dissolved 1n physiologic salt solution or sterile water
m the ratto of 1000 uruts to 1~1 5 cc solutton Tor intra
muscular myection ratto was 1000 umts to 03 cc solu
tron so that the usual indriidual dose of 10 000 units was
contamned 1n 3 cc Tor cases of relatively moderate severtty
the intramuscular route 1s efficicions while for more sert
ously 1l patients or those with bacteremiz the intravenous
route appears preferible In cases of moderate severity
10000 urits of penscillin grven mtramuscularly every three
hours for four doses on each of three wnd possibly four
successive days appears <atisfactory while for sersoush Al
patients 25000 umits intrevenously every three hours for
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the first two dose on the first day followed by 10000
umt mtramu cularly at three hour intervals for the see
el two doses on the first dav 1s satisfactory and for
treatment the second third and fourth day four doses of
10000 umits every three hours for each day

Of the 46 patient 3 died and 59 recovered The re
sponse was not clearly dehned n four patients one of
whom probabls had primary atvywal preumonia and the
cther three unrelated underlying pulmonary diseases
which prolonged then 1illne < hevond the usual course of
fneumontc resolution  In the remaming patients the
rapdity of drop 1n temperature was strihing occurring
wually within the fir t 12-20 hours Alleviation of symp
tams was marked respirations slowed to normal rates
comnerdent with improvement  although cough persisted
tor several days There were no untoward depressive
physiologic reactlons reierable to the rapid critical change
m the t of the hd areas
eemed to progress more rapidly than with sulfonammde
therapy The lenkocyte count was unaffected by pentertlin
and returned to normal within four to six davs The only
toxic reaction was an ccastonal pyrogeme one ahout one
hour after 1npectron and la ting about two hours

In 14 patrents with hacterenua the second blood culture
was sterile i each follawing pemallin therapy Total
do age during the first 24 hcur 1n this group ranged from
30000 to 105000 umt< wntravenoushy The findings i the
bacteremse cases as well as m those of pneumoma only
suggest that maintenance of a defimte level of pemalln
continuously may not he nece sary

Compmatlve studies of the 1alues of pemcillin and

d therapy m p mdicate that penicillin

© particularly serviceable when pre existing sensitinity to
the sulfonamides prevents thetr use or when sulfonarmde
toiaity develops during treatment before the infection has
heen completely overcome TFurthermore pencillin was
Iughty effective agam t sult snumide fast pneumococc as
lown expertmentally
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Eight patients with pneumococeic empyema were treated
by intrapleural imjections of puncillin In seven the infec
tion was eliminated by local therapy without surgical
drainage Six of them recovered completely with onfy 2
restricted area of pleural thickening remaiming as perma
nent alteration In one patient with pyopneumathorax on
admission the pyothorax cleared up sattsfactorily but the
pneumothorax arising from a bronchopleural fistula pres
ent before treatment persisted In another patient who was

fficiently treated with penwallin at the beg re
lapse occurred and surgical dramnage was mstituted After
discharge the patients were re examined after one weeh
i one case and after four to stx months m the others With
the exception of the patient with pneumothorax all had
remamed free of symptoms Solutions of pemicilln used
were mostly made up in concentration of 1000 umts of
pemaillin m 1~1 5 ¢ physiologic salt solution The quan
ity injected was never 1n excess of the amount of exudate
removed Experience 1n these cases suggests that 30000~
40000 units 1s an adequate dose and three separate mjec
tions may 1n most cases be suffient when chimeal 1m
provement appears to be progressive and the exudate re
mains sterile At the time of bedside aspiration the cavit
should be irnigated with a few hundred cubic centymeters
of physiologic salt solution before ntroducing the pensctl
Iin this may be repeated 1f necessary 1t intervals of <ev
eral days after treatment 1s stopped to hasten removal of
degenerated sterile exudate and to mmmize reaccumula
tion of effusion

Comparative Activity of Sulfonanmudes against Kleb-
siella Pneumomae (Friedlander’s Baallus) Clara L
Sesler and L H Schoudt (Crincinnati) tested the activity
of sulfapyrazine sulfadiazine <ulfathiazole sulfapyridme
and sulfamlamide against nfections with four strams of
T'rredlander s bactilus 1n mice Two groups of experiments
were carrred out

1 In tests of actnity of sulfonarmdes admmmstered m

(1) J Phrma ! &Epe Th p 7911716 October 1943
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equal doses all mice given sulfadiazine and 77 per cent of
those given sulfapyrazine recovered whereas only 3 per
cent of those gtven sulfathiazole and sulfapynidine and none
ot those recerving sulfamfarmde recovered The effective
nes of any drug vared with the strain of the bacillus
Sulfadiazine cured only 34 per cent of mice infected with
stran GH but 100 per cent of those mfected with strain
S or L Sulfapyndme hardly affected infections with
strains GH H and E but cured 80 per cent of mice m
fected with strain € Simlar differences were noted among
the other drugs

2 1In tests of activty of sulfonarmdes given 1n doses
mantaiming similar concentrations n the blood sulfapyra
2ine and sulfadiazine had much greater actiyity than sulfa
pyradine sulfathrazole or sulfamlamde The action of sul
fapy razmne and sulfadiazme was 1dentical with three stramns
and differed only with stram H The activity of sulfa
diazime at a dosage of 05 mg was smmular to that at 25
mng except with strain H when the effectiveness was con
<tderably less wath the smaller dose Of the three less active
drugs only sulfatiiazole showed a rise in actnvity with
merease 1 dosage These experiments re emphasize the
diffcrence m effectn eness of sulfonamdes against different
stramns of Friedlanders bacillus With stran H only
sulfapyrazine had a curatne effect and then in only 6 of 30
mice However all five drugs even sulfamlamide were
effective against stram S

The order of activity of the different drugs mn vitro was
mfluenced by composition of the mediim In beef heart
broth sulfathiazole was the most effective sulfapyrazine
sulfadiazine and sulfapvridine about equal and sulfanila
mde the least active In synthehc medmm sulfathiazole
<ulfadiazine and sulfapyrazine were about equal sulfa
pindine less active and sulfamlamide the least active
There was no correlation 1 the order of actvity m vitro
with that tn vivo except for sulfamfamide which was least
active i both Sensitivity of the various strains vaned with
the test medim stram E being more sensitive than stram
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H 1 beef heart and strain H beng the most sensine
of the stramns tested when grown in synthetic medmm
The 1n vivo experiments suggest that sulfadiazine or
sulfxpyrazine are the drugs of chowce m treatment of
Friedlander s bacillus 1nfections
Studies on Etiology of Prumary Atypical Pneumoma
Monroe D Eaton Gordon \lethlejohn and Willam van
Herick  (Berheley Calf ) describe expermments during
which a filtrable virus from certam cases of primary atypt
cal prneumonta was transmitted to chich embryos by inocu
lation of the amnion with suspensions of bacteriologealts
sterile lung tissue or filtered sputum three stramns were
adapted by passage On intranasal moculation of cotton
rats and hamsters suspenstons of the mfected chich embryo
tissues produced pulmonary lestons similar to those seen
after mstillation of mfectne human material and patho
logicnllv re embling those seen 1n vsrus pnenmona The
agent propagated in chich embryos was spectfically neu
tralizable by serum from patients recovered from primars
atypical pneumania and was not neutralized by acute phise
specimens Passages of the 1irus in cotton rats and ham
sters grve confusing results because of contamination with
latent respiratory agents already present i the ammnl
The proportion of 1ll cases of primary atypteal pneu
monia cused by the described virus 1s not known This
can probablv he found most effectnvelv by neutralizatron
tests tn a large sertes of cases Results of sputum nocula
tion of cotton rats suggested that when fresh matersal 15
tahen snon after onset of the disease almost half the
specimens contun the infectious agent Evidence also md
cates an assocration af the wvirus transmussible to cotton
rats with that 1n cases 1 which cold agglutinns are found
m the serum Tt 1s probable that certun respiratory dis
eaces without pneumont are caused by the same virus
{The Commu ston on Acute hespiratorv Discases Fort Drare
C (4m rican Journal of Public Heolth 34 335 346 April
1944) found cwidence n eptlemwlogic studies to support the us

picion that the ciusative agent af common wpper respiratory B
e1eand atypical preumomi 1 one and the <ame —Ed 1

() J Lp Mel 79649668 F ¢ 1041
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Atypical Pneumoma Caused by Psittacosis-Like Vi
ruses Gordon Meiklejohn M Dorothy Beck and Mon
roe D Eaton (Univ of Cahfornia) report on 10 cases
m which etiology was determuned by 1solation of the
wvirus and by serologic tests and on 2 related cases which
apparently were sources of infection [he stramns of
virus 1solated fall into two types one of which probably
originated m pigeons designated pigeon ormithosis virus
and the other of unknown ongmn but probably dentical
with strams rsolated 1 1940 designated S F

Four patients with naturallv cccurring mfections with
pigeon ormthosts virus gave historv of contact with
pigeons n one case very transient They presented the
picture of severe systemic mfection with bronchopneu
monia of varrable extent Two died one after the m
fectton had apparently subsided and presumably owing
to age and cardiovascular status and the other of ful
munating nfectton and rapidly extending bronchopnen
moma The virus of pigeon ormthosts was 1solated from
the sputums of all four pattents and 1 two nstances 2
smular virus was 1solated from pigeons mn flocks pre
sumably responsible for infection of the patients

Among six rally occurring pr
due to the stram S F (cases not related to contact with
birds) four occurred in nurses attending the two ong
mal patients pomnting to high person to person com
muncabiity Five cases were fatal The two laboratory
mfections oceurred during Toutine imvestigation of the
virus and re emphasize the danger of work with psitta
costs agents particularly when moculations are done by
the wntranasal route

It 15 1mpossible to diff between
due to psittacosss hike viruses and tvpical primary atypical
preumonia not caused by the e agents However most
primary atypwcal pneumomas are mild with compara
tively few moderately severe and even fewer extremely
severe or fatal with the psittacosis bke viruses most
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nfections have been moderately or extremely severe and
case fatality has been Tugh Symptoms more common in
the psittacosts like group mclude frequent chils usually
at onset gastro 1 symptoms desp sllness
even though the area of pulmonary mfiltration 1s not great
and respiratory distress slight marked disturbance of
cerebral function and useful mostly mn retrospect greater
duration and height of fever

The complement fixation test has been used 1n diagnosss
of psittacosts like mfections i most recent reports Among
1ts lunitations are the group specific character of the re
action thereby gving httle information as to type of
virus or source of nfectton and the fact that other
diseases such as lymphogranuloma venereum may pro
duce high antibody titers with psittacosis antigen Demon
stratton of complement fixing antibodies m a single
specimen of serum from a pahient with atypical pneumonma
does not justify diagnosis of psittacosts or a related dis
ease although absence of antibodies during convalescenice
may exclude 1t Also certain normal human bemgs may
have developed antibodies as result of contact with the
agents Pneumoma of any kind may occur m a person
with pre existing psittacosis antibodtes and demonstra
tion of virus or antibodres 1n birds with which the patient
15 associated may be comadental Isolation of virus from
the patient and demonstration f possible of a defimte
antibody response assoctated with the illness constitute
the only satisfactory positive evidence of specific infection

Climcal Aspects of Primary Atypical Ppeumoma
A study based on 1862 cases seen at the Station Hos
puital Jefferson Barracks Mo from June 1942 to August
1943 15 presented by Ame C van Ravenswaay George
C Erchson Edward P Reh Joseph M Sieksersht
Ruben R Pottash and Bernard Gumbiner Mortalits
rate was 026 Inadence of infections usuallv reached
its peah during the imtial period after armal at the
barracks and dropped constderably thereafter probably

W OJTAMAIRIEJa 11944
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because of d of speafic Frequency
of colds in mew arnvals may explan this immumty
The theory of a common causatton of primary atypical
preumonia and associated cases of upper respiratory tract
mfection 1s further supported by apparent 2b ence of
cross infection 1 wards for upper respiratory disease
after exposure to patients with priumary atypical pneu
monta Incubation period was estimated to be between
7 and 15 days

Careful study of symptoms and physical signs mn 297
consecutive cases of pnimary atypical pneumoma (Tables
1 and 2) demonstrates a much greater virulence of the

TABLE 1 —ArvricaL PasuMovia  IncioENcE oF
Svarproms 1x 297 Cases

Occommence %
Onset Gradual 672
Acut 3?8
Constitutional Fe enishness 855
symptorns Malaise 704
Clulline 680
Headache 480
Rugor 115
Symptoms referable Cough 82
toTespiratory tract Sputum
Nonblaody 490
Blood streaked 239
Bloody 24
P une ju 04
Coryza 4990
Sore throat 470
Thora 1¢ pain 695
Subst rnal 204
Pleural on mot on 477
Thoracic on re t 1uz

TABLE 2-~Arveican PNEUMONIA  INCIDENCE oF
Paysicat Sicvs ¥ 297 Cases

o
Fever 976
Rales 562
Dulness 280
yspca 217
Dimimshed breats sounds 190
Consolidat oy 98
Frcton rub 77
Flud 61
Cyanosis 36

Menimgeal s gn 04
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disease m this series than in those previously reported
indicated by the igher maximal temperatures and greater
incidence of chest pamn bloody sputum and complications
Approimately two thirds had gradual onset with upper
respiratory infection for days or weehs followed by
malaise fever cough and chest pamn One third had
acute onset Severe headache was common and .t ttmes
assoctated with meningeal signs The most helpful phy sical
sign was presence of rales (562 per cent) which were

TABLE 3 —CoMParison oF Resurts oF TREATMENT BY
ProLoncep Bep REST AnD oF CONVENTIONAL TREATMENT

Pro ovcrp C vexmows
B »Rest Manacem AT
Ay XRy A XRar
Tyre Pate ts Tm Days P tents Tme Dys
Uncomphicated 149 3090 110 30
Recurrence s 5400 4 5155
(267) (2337)
Other
complications 38 5270 38 5200
(185%) (1857)
Total 192 3355 192 4155

mostly crackhng and occurred 1n showers near the end
of mspiration Valuable mformation for controling man
agement was obtamed from sedimentation tests performcd
weekly In the acute stage sedimentation rate 1s mvarably
elevated rangng from 20 to 40 mm per hour With
improvement 1t gradually returns to normal and with
recurrence or reactnation 1t shows secondary mises which
can be correlated with chinical and x ray findings
Therapy mn the acute stage of the disease was expectant
and symptomatic Because of 1ts effecttveness agamnst
secondary ravaders sulfadiazine was given all patients
with fever 102 F and higher Moderate cough and ex
pectoration were constdered a healthy phvswologic re
action m the bronchitic and atelectatic aspects of the
disease Therefore ammonium chloride was used as ex
pectorant and sedatine and narcotic cough mixtures were
aoded Antipyretics were not preseribed routinel be
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cause of loss of flud and salt with the exce ne dia
phoresis and therr depres g and dehilitating action 1n
come patients

It was noted that prolm.el bud rest in the post
febrile period greativ reduced mncidence of recurrences
{Tnble 3) A poliy was then adopted to heep the patients
in bed and 1solated until sedimentation rate had decreased
to 10 mm or less n one half hour Sedimentation rate
also proved valuable av a ,ude to the appropriate time
to begin the physical rehabilitation program rither than
watting until complete clearing of x ray and climcal find
mgs It was noted that clearance was more rapd 1n
patients with hugher degrees of fever and higher white
cell counts and that a nising levhocyte count was a good
prognostic sign

1Cold agglutmn  autoh magLhtnsy ) are found so often
the blood serum of patient with atypical pneumomia that themr
presence may be of some value mn d Herential diagnosis The
phenomenon may be so pronounced that reversible miravascular
agglutination of the red biood cells may occur when the patient
15 exposed to cold Such a case with acrocyanosis Was reported
by Helyg and Frais (Journal of the Amercan Medical Assocsa
tion 1.3 676 628 Noy 6 1943) Thev mentioned the possible
ha ard 1n u mg convalescent blood plasma or serum from patients
who have recovered from atypr al pneumoma This 15 timely i
ven of the occasional use of cornalescent serum in_treatment of
the 1seae (see E M Solomon Human Serum Treatment of
Atyrical Pneumon a Jou nal of Laboratory and Cl  cal Medicrie
79 493 499 May 1944)

An interesting study bv Emerson Curnen Mirick and Ziegler
{Jot nal of Clmecal Im shaatior 27 695 697 September 1943)
dsclosed that n primary atypical pneumonia unlike preumococcts
pn umema hypo amino aciderma does not occur and there 15 no
s gmficant tendency to retan salt and water i the acute tage or
o excrete an excess in convalescen e

S Moeschlin (Zurich) tudied the blood picture in this disease
and v ports finding evidence of a Iymphatic reaction On the sixth
to e ghth day this 15 mndwcated by the appearance of basophilic
lyowph tic ceil form by the tenth to twentieth day inc eased
lvmphacytes are st 1l pre ent but tley are normal in appearance
% th a narrow mm of protoplasm (Schtee ertsche med  sche
T achensch f+ 73 530 1534 Dec 25 1943—Ed]

Salmonella Pneumoma. Milton Gjelhaug Levine and
‘Edward B Plattner (Univ of Hhnois) report three cases

) Am J O Pith 14382383 T 1944
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of pneumonia 1n children n which pulmonary symptoms
were primary and ntestinal mvolvement was not noted
chmeally Pneumoma was the diagnosis in each case be
fore 1solation of Salmonellr swpestifer from the blood
indicated the etiology of the mfection The three patients
had antibodies 1n their blood agamst Salmonella smpestfer
1 high titers They did not show agglutmation titers
against paratyphord A or B organisms Since the para
typhord orgamsms alone are used 1n routine agglutina
tion tests they might well be supplemented with the sut
pestifer stramn to disclose otherwise tindetected cases of
supestifer infection Stool cultures were negative mn the
two cases m which they were made

At a time when the pneumomas are bemg classified
mnto typieal and atypreal groups t should be emphastzed
that many bactenia may cause pneumoma and that 2
cursory 1on for p Triedlander s baal
and hemolytic streptococct m1y not eliminate the bactersl
possibilities Blood cultures nd serologic tests must be
used as adjuncts to careful bactertologic examination of
the sputum before atypical (assumed virus) pneumonia
15 dragnosed by ebmination

In the three cases sulfathiazole bv mouth gaie good
results

[A cac of purulent pleurisy (chocolate-colored pus) due t
salmonella infection was reported by Litmanovich and Grichener
(La semana medica 51 1417 Jan 6 194) —Ed 1

Allergic Pulmonary Consolidations O C Hansen
Pruss and L G Goodman (Duke Univ) prefer this
term to | oetfler s syndreme or some other deceptive name
because there 1s no histopathologic evidence of an inflam
matorv or mfiltratine process Thev hwe observed six
patients with the syndrome first described by Loeffler

The syndrome consists of varymng degrees of pulmonart
consolidations at times multiple often mugratory and
rec ble roentg. hically It occurs in allerge
sndrvduals  Varymng, leuhocytosis and eosinophilia are
found and the clintckl cour e v~ afebrile Persistent servere

TT@ An Allergy z]ism: A Ap 1944
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asthma Jack of response to the sulfonarmdes and Testory
of frequent upper respiratory nfections are characteristic
The pulmonary changes are usually discovered by < ray
examination the shadows are quite varable and may be
mxstal\en for other condition In the authors pahents
ted erther br

hmnchopneumoma tuberculosis or sarcoid Differentia
tion of aflergic pneumomc mfiltration from bacterial
prneumomtis (bronchopneumoma bronchiectasts with pren
momtis) 1s based on ahsence ot fever or severe intoxt
cation and the character of the sputum In wirus pneu
mona leukocytosis and co mophilia are not present Asca
riasis may simulate the condition confuston occurred in
one patient who was then dewormed but the disease
picture persisted Correct diagnosis of sarcoid 1s based
on x ray findings ot other abnormalities such as cystic
areas in the termmal phalanges hyperprotemema and
often demonstrable skin lesions and Ivmph node mnvole
ment Eosmophtha of any marked degree 15 rare m sar
cord Differentration from pulmonary tuberculosts depends
on examunation of the sputum which shows numerous
cosmoplils 1 2 patient with dlergie pneumcnic respon e
presence or absence of tubercle baulll elastic fibers and
Curschmann s spirals history climieal course and periph
eral leukocyte response

The eosinophilia tn the six patients was obviously of
mvelod ongin Tlis mav persist n moderate degree
after d: appearance of 1sthmn and < rav evidences of
pulmonary consolidatin A1l panents gaie a hustory of
repeated upper respiratory infections and the acute
eptsode appears t+ hne been preupitated by a fresh
respiratony anfection The a thmu alwayvs severe m these
patients tends to perst t mml the pulmonary consclida
tion clears derably or allergic pul
consolidation should he su pected m all persons vuth
mtractable asthma ind nmrked eosinophilia and leuko
cvtosis Turthermore the peripheral blood of all patients
with mtractable asthm . should le exammed if leukocy
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tosts and eosmophilia are found roentg ams of the
chest should be made to demonstrate or rule out presence
of pulmonary consohdation s the cause of therapeuix
farlure

The patients were refractory to the usual forms of
treatment ncluding prolonged admimstration of oxygen
helim and muxtures of the two Several patients were
treated empirically by admimstration of pertussis vaccine
without benefit Sulfonamdes are useful when there 1
evidence of bacterial infection such as purulent bronchits
nasopharyngitis or sinusitis but they have no effect on
the allergic pneumomc process and should be carefully
used 1n these cases \munophylline by mouth 1n combina
tion with ephedrine sulfate 100 mg and phenobarbital
15 mg every four hours and rectal instillations of
500 mg ammophylline 1n 60 cc water or supposttories
of aminophy thine (230 mg ) were helpful 1n reheving the
asthmatic distress 1 most patrents However the thera
peutic response 1s much slower than 1n the usual asthiatic
pattent Adrenalin was used rarel; Ammophyllne was
given mtravenously only to very 1ill patients without de
tectable evidences of mjyocardial embarrassment All p1
tients were given salt water enemas daily as long as they
were severely asthmatic Fluds were forced and frutt
juices given 1 large amount Each patient recened a
mild sedative by mouth or rectally once or twice a day
to allay anxiety and induce restful sleep Herowc measures
are contraindicated Because of the prolonged asthmatic
serzures patients with an allergic infiltratron of the lungs
pamcularly m prnvate practice are given morphme or
some smmlar alkalod this 1s contramdicated because
these drugs produce a contraction of smooth muscle and
accentuate the bronchospasm

The authors belteve that the condition 1s an expression
of sensitization to nonspecific bacteria and that it cn
occur 10 constitutionally allergic ndividuals as well as
in those who acquire the allergic response It 1 often
a severe syndrome which may last for wechs, Jut. 1o
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fatalities have been seen in patients with the conditrion

[This 13 one of the most sound and lucid articles published on a
subject which has been exceedngly confused Some stress that
th se consolidations are found 1n pattent without asthma However
thi 15 unusual and does not neces arily rule out the conception of
an allergic phenomenon —F d ~

Tropical Eosmophilia Robert Hehg and S K Vis
veswar (Umv of Mysore) report on treatment with
orgamic arsemcals Their two cases represented different
degrees of the same climcal syndrome characterized by
mld bronchial asthma leukocytosis eosmmophiha and
prompt response to neoarsphenamime In differential diag
nosis trichmosis might have been considered since this
18 also characterized bv leuhocytosis and eosinophihia ex
cept for the facts that one patient was an orthodox
Mohammedan and the other a strict vegetarian The con
dition 1s differentiated from Loefflter s syndrome by the
fact that the lung infiltrations are not as transitory as m
Locffler s syndrome although both syndromes have many
features 1n common Cases have been reported from the
United States which form a connecting Ik between
T.oeffler s syndrome and tropical eo mophiha lasting from
a few weeks to several months

An allergic ongin of the disease seems possible especial
1y 1 view of the fact that 1n none of the cases reviewed
did the patients show signs or symptoms of the disease
while staying 1 a particular area but developed them
later confirming the fact that every allergen needs some
weeks to sensitize the organ which mamfests the allergic
state

€A number of articles on tropical eosoph lia have appeared n
the Far East medical Literature There 1s at least a reasonable
upposition that many or most of these cases fall into the same
category with cases descnibed 1n the preceding report It has been
customary in the Far Ea t to use arsenicals for treatment not for
any specific effect but because they are supposed to desensits e
the patent —Ed ]

Anaphylactic Nature of Rheumatic Pneumomtis
Arnold R Rich and John E Gregory showed previously
that cardiac and arteral lesions with basic characteristics

7 14 Ph 2305311 S pt mbe 1943
@ BT mek R p 73965470 Decmbe Ings
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tosis and eosinophilin are found roentgenograms of the
chest should be made to demonstrate or rule out presence
of pulmonary consolidation s the cause of therapeuti
faiture

The patients were refractory to the usual forms of
treatment Tuding prolonged ad; ration of oxygen
helum and muxtures of the two Several patients were
treated emprrically by admimstratron of pertussis vaccine
without benefit Sulfonamides are useful when there 15
evidence of bacternal mfection such as purulent bronchitts
nasopharyngitis or sinustis but they have no effect on
the allergic pneumomc process and should be carefully
used 1n these cases Amnophylline by mouth n combina
tion with ephedrine sulfate 100 mg and phenobarbital
15 mg every four hours and rectal mstilations of
500 mg amunophylline m 60 cc water or suppositories
of amunophylline (250 mg ) were helpful 1 relieving the
asthmatic distress 1 most patients However the thera
peuttc response 1s much slower than 1n the usual asthmatic
patient Adrenalin was used rarely Ammophylline was
given intravenously only to 1ery 1ll patients without de
tectable evidences of myocardial embarrassment All pr
tients were given salt water enemas daily as long as they
were severely asthmatic Fluds were forced and frut
ymces given 1n large amount Each patient recened a
mild sedative by mouth or rectally once or twice a day
to allay anxtety and induce restiul sleep Herorc measures
are contratndicated Because of the prolonged asthmatic
seizures patients with an allergic infiltration of the lungs
particularly 1 prisate practice are given morphine of
some similar alkaloid this 1s contramdicated because
these drugs produce a contraction of smooth muscle and
accentuate the bronchospasm

The authors belteve that the condition 15 1n expression
of <ensihizatton to monspectfic bacteria and that it can
occur in constitutionally allergic ndniduals as well as
1n those who acquire the allergic response Tt 1 often
a severe syndrome wiich may last for weehs but no
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the cutaneous urticarta erythemas and purpura that occur
w rheumatic fever Large basophilic mulhnuclear cells
described by Gouley and Emman m rheumatic pnenmonitis
were only occasionally found 1n the present semes but
they a0 occurred Iy n sul phyl
tic pneumomtis Another point ot mterest 1s the finding
of abundant eosinophils 1n the lesions mn one case of each
condition further supporting the view of an anaphylacthic
Teaction

Chronic Indurative Pneumonia Resulting from Cardie
spasm Case wth Nonpathogemic Acid Fast Baalll
the Sputum 1s reported by Fredench C Warning Jr
and Arnold B Rilance (Shelton Conn.)

Woman 65 who had a history of dysphagia and regurg:

Fg 18—Ch ton dm on

tation of food particles for 20 vears developed weakness
fever night sweats and cough with expectoration of mucord

(9) J Lab & C1  Md 2815911505 Octobe 1943
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of acute rheumatic fever can be produced expernmentally
as a result of anaphylactic hypersensitivity Lederer and
Rosenblatt and Merkel and Crawford pomted out that a
peculiar focal pulmonary leston occurs m some patients
during treatment with sulfathrazole Rich has called at
tention to the fact that this lesion 1s primanly vascular
and has presented evidence that it results from hyper
sensitnaty to the drug

Based on these findings the authors compared the
pneumomtis of hypersensitive origin 1n five patients with
out rheumatic ferer with that in seven patients with
rheumatic fever and acute cardiac lesions Fne with
rheumatic pneumomtis recened no sulfonamides and
two were gnen such small amounts of sulfapyridine that
sulfonamide hypersensitniaty could be ruled out The
studv revealed that the pulmonary lestons i rheumatic
p 15 and 1n sul if phylactic
are basically identical histologically As m the case of
rheumatic pneumonitis the primary pulmonary lesion
m sulfathiazole hypersensitivity 1s a capillary damage
with exudation of flmd and leuhocytes fatal hemorrhages
occur there 1s fodal necrosts of the endothehum of the
alveolar capillaries with thrombosts focal necrosts of the
alveolar wall occurs a hyaline membrane lines some
of the alveoh and no bacterra are demonstrable mn the
lesions by stan or cufture As in the case of rheumatic
lestons 1n later stages orgamzation of some of the focal
hemorrhages and exudates may occur The individual
festons of sulfomumde hypersensttinity tend to occupy
a smaller area than do the rtheumatic lestons This may
be due to the fact that because of passive congestion of
heart fatlure areas of pulmonary edema were present and
passage of antigen and antibody through the pulmonary
epithelium could be furthered in the rheumatic cases b
this arrcumstance

Rheumatic preumomtis ippears to be the result of
focal anaphylactic capillary damage and its characterstics
suggest that it may represent the pulmonary analomue to
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Dulatation of the fower end ot the esophagu resulted 1n
normal esophageal function an1 moderate clearing of the lung,
densities no acud fast bacillh s ere demcn trated in the
sputum subsequently

he chronic prettmomas 1 patient with cardiospasm may be

s and there 1s actually

abscess formation n the lung Th pulmonary lesions depend

cbvionsly on the 1eritating qualitie of the aspirated food and fluid

Some patients unzaware of the tan  of their dificulty take quan

tities of mineral off and this mav explain chronte Iipid pewmonsa

The pattern of the lesions often simulate tube culos s myvosy and
other granulomatous lesion —Fd

Sudden Death 1n Infants Due to Preumoma John M
Adams (Unn of Minnesota) pomnts out that pneumonia

1s probably the most important single cause of sudden
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death m mfany He rep 1t three «a € mointint with
ottt previous evidence « ¢ sllne » Fwo are ginen here
Casc 1 —Guirl aged 3 month  y1s found dead i her ent
When seen earlier by the nur ¢ he appeared well and had no
fever Autopsy showed mall area of hemorrhage 1n the lung
parenchyma frothy mucu | he flaid exuding from the broncht
and no macroscopic et <cn hitien Microscopcatly
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sputum Roentgenogram of the chest 1s shown m Figure 1%
Physical exammation disclosed medium and fine rales over
these areas A tuberculin test was positive Examimation of
the gastro mntestmal tract showed the barium meal retamed 1
the esophagus for 10 hours revealmg obstructron of the car
diac ortfice The lower third of the esophagus was dilated
there was no diverticula (Fig 19) Diagnosis was cardio-
spasm and chronic mduration pnemmomsa caused by uncon
scious aspiration of food probably during sleep

Two specimens of sputtm raned from the lungs contamed

ft brnmmeal bws dop m

Fg 19—Flm 10 bou

large numbers of acid fast bacilh morphologically sumlar to
tubercle bacilli Further studies demonstrated the orgam ms
to be h acid fast saps tes Skin tests with 01
mg tuberculin made from cultures of this saprophyte caused
erythemt 35 X 4 cm and marhed induration indicating an
acquired sensitivity to the nonpathogen i the sputum Ot 12
positive reactors to OT with active tuberculosis only 2 re
acted to 1 mg of this autogenou tuberculin. It 1s tssumed
that the nonpathogenic acid fast bacilli were derived from
aspirated food particles slmll:u'1 orgamsms have been cul

tured from raw frmt and vegetable
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bodies 1n these cells The present cases showed no m
cluston bodies but 1t 1s po stble that sudden death pre
ceded the formation of inclustons Absence of bacteria
and almost complete lack of polvinorphonuclear leuhocyte
response lend further support to the assumption of a
virus etrology i these cases

Inhalation Pneumoma from Nitric Fumes Mortimer
R Camel and Henry S Berhan (hings Counts Hosp
Brooklyn) report two cases one of which 15 given here

Fg 22

Man 4) coppersmith and sheet metal worker always mn
good health on admussion complained of headache and dizz1
ness of one duy s duration The day before he had assisted at
weldmg without a mash and had been exposed to fumes from
an scetylene torch from 7 00 am to 400 pm with time
out for lunch At 4 00 pm he went to the dispensary because
of dizzines was given a gas to inhale and felt shightly better
He h11 coughed since morning Dizzmess increased to such
an ext nt that duning the might he was admitted by ambu
lance The welder he as 1sted 2l o felt sich de pite the fact
thit h hid warn 4 ma k

€ Rdlgy4 7518 Fb 1949
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the most signtficant finding was mfiltration of small round
mononuclear celly around the bronchal and bronchiofar svs
tem Other outstanding changes were diffuse hemorrhage
the alveolar spaces and thichened edematous septums Manv
smalt bronchioles appeared coffapsed Some contamned an
epithelral cell exudate with no signs of bactena or poly
morphonuclear leukocytes (Fig 20)

Cise 2-—Boy of 2 months was normal until the day be
fore death when a shght nasal discharge and cough were
noted At 3 00 am the nurse found him extremely dyspnex
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and cyanotic and he died shortls viterward Autopsy findings
were essentially the same as m Case | (Faig 21)

The three cases occurred in associition with an ept
demuc of virus pneumomtis The most mmportant and
constant histopathologic change in all three patients 1¢
nterstitial mononuclear response 1n the alveolar tissues
was also the predommant cellular respouse 1 mfants dving
of virts pneumonitis 1 mo t of whom death occurred
the sixth or seventh dav of tlness In addition 3he lattcl:

cases showed prol and 1 n o
and bronchiolar epithehum and  cvtoplasmic  inclusion
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Importance of Bronchography mn Cases of Unresolved
Pneumonia George S Grier Il (Fort Eustis Va)
tudied 40 cases which indicate the importance of hron
chography and the fact that pneumomtss secondary to
bronchiectasis 1s often msdiagno ed as primary atypical
preumoma  Symptoms ¢n admission m order of fre
quency were cough mucopurulent sputum with oc
castonal blood streaking substernal soreness chifls fever
and sweats Ixaminanon revealed shight mpairment of
resonance suppressed breath sounds and tine crackhing
and coarse riles 1n the Jower lobe of one or both lungs
VWhite blood cell counts shuwned shght leuhocytosts but
Ittle increase 1n palymarphonuclear neutrophuls  The
sputum did not settle mto three layers m any case and
10 orgamsms predommated but those present were usually
in the gram positive cocius group Roentgenograms dem
onstrated stringy and mottled densities 1n the lower
lobes usually umlateral and radizting out from the hilus
toward the diaphragm T.ateral films frequently revealed
a pnenmome process helund the diaphragm or a cardiac
shadow not seen 1n the postero anterior exposure After
four or five days the acute febrile stage usually subsided
and the cough abated with less sputum while suppressed
Lreath sound and rales persisted or improved shehtly
Films at 7-10 day intersals shoned hittle cleanng
Bronchographic studies were done 1n cases i which
resolution fatled to occur 1n four to six weeks todized
ropprseed ol wa mpected mto hoth sides even when
the pneumonic process was umlateral Studies with 10dized
oil are contrundicated during the period of acute pneu
monitss because thev may aggravate the acute process
Procenure —The tip ot a oft rubber catheter 1s placed 1n
the pirilorm sinus as shown under fuoro copic examumation
n the lateral view The o1l 1s mjected after the patient has
been placed i the desired position to outline a specific lobe
Under fluoroscopic control the flaw of the oil through the
bronchi out mto the alveolar space 1 observed Stereoscopic
antero po ter or ani clhique film ire tihen when both sides

€A RT MA 4y GRT 19
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The patient was moderately dyspuerc with shallow respira
tions and trequent nonproductive cough Temperature was
1002 T blood pressure 135 70 pulse rate 100 per minute and
respiratory rate 35 per minute 1here was a diffuse erythema
over his tace Many moist rales were heard over the lower
halves of the tung telds Dizziness wnd headache disappeared
the next doy i ater three duys dy paca and nonproductive
cough Tempet ttwe vired hetween 99 and 1006 | He wt
discharge i the fourth day feelin, fine

The roentgenogrim (Tig 22) taken on admission showed 1
genaabized submulury p eudonodular mnfiltration throushout

o,
N N

both lungs The nodule 1 iried from match head to pea size
The chinge were compatible with an acute exuditive reaction
with severe bronchiolitt and  ubnubiary Dhronchopneumonit
following wmhalation ot an wrratant Turther films showed re
gression of the stedular infiltration and a rountgenogram the
day of discharge revealed almo t complcte subsidence of the
findings A few residual mblteations were still present 1n the
nght central lung field (11g 23) Iollow up study one month
after exposure without recurrance of svmptoms  rovealed
complete b ence «f residual parenchvmal chinges
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Association 1n London 1 November 1943 The voluntary
immuntzation of tuberculin negative Norwegian nurses
with BCG was begun 1 1926 Among the vacainated the
annual iodence of tuberculosis has been 26 per cent
and the mortahty rate from 1t 02 per cent the cor
responding figures for other nurses nonvacanated and
tuberculin negative on entry are 176 and 18 per cent
Among vacctnated tuberculin negative medical students
the mcidence of tuberculosts has been 12 per cent as
agamst 43 per cent among the nonvactnated controls
In Saskatchewan Canada where tuberculosis among the
Indians 1s 10 tumes as common as i the European popu
fation Indran babies born in alternate years are bemng
mmumzed with BCG using the others as controls Im
15 also fable to all tuberculin negative
nurses among whom as n Norway tuberculosts has in the
past been unduly frequent The results of these efforts
as far as they can be assessed are satisfactory The
account by Muckenfuss of expenience mn New York City
1s also encouragmng
From Great Britain Dalling reported field experiments
of the Mimstry of Agriculture now 1n progress on a
large scale The method has been to immunize calves
with BCG place them mn heavily infected herds and
examne them post mortem only after natural death or
at the end of their term of usefulness Of 50 orignal
ammals 20 have been killed and only 3 had tuberculous
lesions The experiment comprises thousands of cattle
but 1ts results will not be known for five yvears or more
The vole bacillus vaccine has not been used 1n these ex
periments Wells however has given vole baaillus vacane
to three human volunteers who became tuberculin post
tve the only 1ll effect was a local abscess in one grien
probably an excessive dose
[Brooke and Day (Immun z2ation with the Vole Acd Fast
Baaillus agamst Exp:r ntal Tuberculosis Bulletn of Jokns
Hopls s Hospital 74555 203 May 1944) concluded from expens

dy n gunea pigs that the DIS stran of this bacillas
significantly delayed the on et and dimmshed the severity of
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are outhned I one side 15 studied a lateral may be sub-
stituted for the oblique view Postural dramage 15 inshituted
after the patient returns to the ward

Tubular and fusiform ddatations were the most fre
quent type of bronchiectasis demonstrated the saccular
type was seen mfrequently Of the 40 patients 31 had
an mutial nusdragnosts of primary atypical pneumoni2
and subsequently were found to have pneumomtis around
a pre existing  bronck Bronch pluc  studses
should be made of all patients with pneumonta which
fails to resolve m a reasonable pertod four to stx weehs

[One should never be satisfied to dismuss a patrent with a diag
nosis of unresolved pneumonia. In almost all cases it ts traceable to
spectfic organtsms which may be rdentified or to some pre-existing
or associated structural damage to the lung or bronch: The respon
sible factor should be 1dentified —Ed ]

TUBERCULOSIS

Immunization agamst Tuberculosis According to an
editor the mass of evadence testiying to the immumzing
power of BCG 1n ammals 15 overwhelming Still more
effective 15 2 hving vaccine made from Wellss vole
tubercle bacillus judging by the few experiments before
the war of Wells m guinea pigs and of Gniffith and Dall
g m cahes The degree of resistance in these exper
ments was strking amounting 1n calves almost to full
immumty and encouraging the hnehest hopes for the
future of this method Apart from apparent greater
efficacy the vole bacillus vaceme has the important ad
~antage that the bacillus 15 not a natural parasite of man
and cattle Its virulence need not be artifically reduced
and there 15 no danger of increased pathogematy or of
such diminution as to reduce its immumzmg power it
need only be mamtamed m its natural host to preserse
1its existing properties

In regard to human vaccimation firsthand accounts of
what 15 beng done m Norway Canada and the Umted
States were presented 2t a meeting of the Tuberculosis

4y Bt M J 16717 Dc 4 1943
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Tubercul Survey of F College Stud
H D Iees (Pliladelphry) pre ents a report from the
Tuberculosts Commuttec of the American Student Health
3s octatton concermung 7 452 treshmen from 12 eastern
and southeastern colleges who were gnen tuberculin tests
194 per cent showed positne reachions As i earlter re-
ports nore male students reicted than female students
Among the hovs positne rewnon numbered 213 per
cent compared with 16 per cent among the girls This
finding 15 of interest as the tuberculoss death rate among
girls aged 15-19 1 much lugher than among boys 1n the
same age group When bath exes are considered mo
sigmficant difference 1s tuund n the percentage of po itive
reactions among freshmen graduated from private prepara

Positive Reacriows 1nv Fresmuew GIvEN Tupercotosis Trers

R Tt P
C o me s {57 el DY R re.

All colleges 8490 1038 7452 1442 (194%)
Amherst 277 - 277 66 (2387 )
Benmngton 106 2 104 50 (4317)
Bryn Mawr 164 2 162 314 (21 )
Fenn State 2091 63 2028 450 (2227)
Princeton 650 3 687 100 (1467)
Rutgers 456 2 434 119 (2627)
Smith 633 305 273 24 .8%)
Syracuse 1695 174 1821 229 (151%)
Unn of Pa 838 28% 554 167 (301*)
Univ of Va. 494 106 388 60 (1557)
Wake Forest 107 5 102 32 11Ty

omans_ Col

tege  Univ

of N C 934 32 907 111(1237y

tory schools and those from public high school This 1s
not n accord with the contention of certamn educators
that tuberculosis 1s less prevalent among students of
private secondary schools A shghtly higher percentage
of positive reactions was found among girls from private-
preparatory schools than among boys who entered colfege
from secondary schools of this type Positive reactions

6 Jou la €481 1 Ap i 1944
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mfection with the human type of tubercle bacillas The vole
bacillus vaccine was as effectine as BCG and possibly superior
g;:c] heat killed vole bacillus vaccine was found to be less potent—

Experimental Epd logy of Tubercul The
general behef 1s that human pulmonary tuberculosis 1
acquired by inhalation or aspiration of particles or droplets
carrying tubercle bacills Lyidence suggests that the dimen
sion of these ohjects must be much smaller than the lumens
of the termmnal bronchioles through which presumablv
the infectious units must pass for the disease to take
root that the micro orgamsms are probably distributed
1n the arr and that pure cultures of tubercle bacill sus
pended n air could be killed by exposure to ultraviolet
radration Max B Lune with Helen Tomhnson and
Samuel Abramson (Umv of Pennsylvama) reports ex
peniments to determine whether natural awr borne con
tagion of tuberculosis can be prevented by ultraviolet
radation

The results show that ultravsolet rradiation of the air
of a room exercises a protective wnfluence aganst natural
air borne contagion of tuberculosis 1 rabbits Radiant
energy of low intensity reduces the incidence of tuber
culosts considerably It completely protects rabbits of
gh natural resistance from acquiring demonstrable dis
ease although they become tuberculin sensitne It fals
to protect a small proportion of rabbits of low natural
resistance from fatal tuberculosis When the radiant energy
ss of hugh mtensity all rabbits whether of high or fow
natural resistance are almost completely protected from
contagion so severe that 1t 1s fatal to most rabbits of the
same genetic constitution not protected by these Tavs
“The protected rabbits do not develop tubercudm sensttivity
The contagion of tuberculosis m these studies was air
borne and the radiant energy exercised its protective in
fluence by 1ts bacterscidal properties Ultraviolet radia
tion may control air borne contagion of human tuber

culosts
TGy 3 Fop Med 7955957 ] 1944
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Tuberculosis Survey of Freshman College Students
H D Iees (Philadelphia) pre ents a report from the
Tubercutosts Committee of the Amerwcan Student Health
A socation coucerning 7 452 fre hmen from 12 eastern
and southeastern colleges who were given tuberculin tests
194 per cent showed positne reactions As m earler re
ports more male student rewted than female students
Among the hoys postive rexctions numbered 213 per
cent compared with 16 per «ent among the girls This
hnding 1s of 1nterest as the tuberculnsis death rate among
girls aged 15-19 1s much higher than among boys 1n the
same age group When both exes are considered na
sigmificant difference 15 tound 1n the percentage of postive
reactions among freshmen graduated from private prepara

Positive ReacrioNs 1\ Faesumew Given Tupercurosts Tesrs

Totw | R o 3| T1 Pos.
Co oz Ree s [F weo| T Reac,

ALl colleges 8490 1038 7452 1442 (1947 )
Amherst 277 277 66 (2387 )
Bennmgton 106 2 104 50 (431%)
Bryn Mawr 164 2 162 34 (21
Penn State 200 63 2028 450 (2229
Princeton 690 3 687 100 (1467)
Rutgers 456 2 454 119 (2627)
Srmth 638 5 273 24 ( 88% )
Syracuse 1695 174 1521 229 (151%)
Unmv of Pa 833 284 554 167 (301%)
Umv of Va. 494 106 388 60 (153~
Wake Forest 107 5 102 32 ¢y
Momans_ Col

lege  Umv

of N C 934 37 902 111123y

tory schools and those from public high school This 1s
not mn accord with the contention of certamn educators
that tuberculosts 15 less prevalent among students of
private secondary schools A slightly higher percentage
of positive reactions was found among girls from private
preparatory schools than among boys who entered college
from secondary schools of tlus type Positive reactions

© J  1la teamsIL Ap 1 1943 -
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were nore numerous among girls from priate schools
than among those from public high schools In the case
of the boys the percentage of positive reactions was some
what ligher among public ngh school graduates The
size of the home commumty of the student seemed to be
a neghgible factor in the number of positive reaction

Ten cases of pulmonary tuberculosts were discovered
tve active and five mactive or healed In addiion 18
freshmen presented < ray findings which warranted classt
fication as tuberculosts suspects

Tuberculosis Case Finding by General Hospitals Wil
ham G Childress A G Debbe and L L Harmon
(Grsslands Hosp Valhalla N Y ) report results of 2
tuberculosts case finding demonstration for unsuspected
pultmonary tubereulosis by routme x r1y or fluoroscopic
chest exammation carried out from July 1941 to January
1943 Of 9693 persons admtted to the hospital or 1ts out
paticnt department 7 187 were mcluded m the study
Clinie patients were first exammed by fluoroscope when
evidence of disetse was present roentgenograms were
tahen Routine roentgenograms of the chest on standard
14 X 17 1n film were made for house patients

There was evidence of manifest tuberculosts 1 290 or
4 per cent of these 201 or 28 per cent showed evidence
of remfection Forty two or about 06 per cent of the
total 7 187 were classified as having active or questionably
active lesions Activity was established m 25 of the 42 or
approximately 0 35 per cent of the total number exammed
This group was classified «iter correlating the hospital or
clinic record with the < ray findings A breahdown of active
and questionably active disease shows the larger number of
nstances to be m men over 30 The ratio of males to
females examned m these age groups was 3 2 ratio of
yield about 7 1 This group ts particularly wmportant
from a public health viewpomnt hecause of the possibility
of transmtting the disease

The authors believe that the opportumty offered bv
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routine x ray or fluoroscopic chest exammations of adults
admitted to general hospitals as a source of tuberculosis
case finding has not been fully utilized By discovering
previously unrecogmzed cases of tuberculosts better pro
tection 1s afforded the hospital staff

Pulmonary T B 1 E.
Supplementing Routine Thoracic Roentgenography in the
Austrahan Military Forces are reported on by Reginald
Webster (Melbourne) Of 1548 recruits suspected of
having pulmonary tuberculosis on the basis of roentgen
evidence 364 were shown to be discharging tubercle baailly
{237 per cent) Ths figure was obtaned by applcation of
cultural methods and examination of gastric contents 1
the absence of sputum as agawnst the number of 65 ob
tammed by examination of smears of sputum alone A cor
relation of the roentgenclogic and bacteriologie findings
reveals that the proportion of positive bacteriologie find
ngs 1s lugh (53 8 per cent) 1n the roentgenologically active
group and dechines through 14 3 per cent in the intermed:
ate group of doubtiul activity to 56 per cent 1n the group
with roentgen signs suggesting an old 1inactive or healed
process These findings confirm the efficacy of mass mima
ture roentgenography On the other hand a group of four
recruits whose chest roentgenograms were negative were
shown to discharge tubercle baaill: indicating the hmita
tion of The ded appl of com
bined 1 and t ) my wall
no doubt result in detection of an ever increasing propor
tion of those pulmonary lesions which he beyond the range
of clinieal pergeption

[One of the most important cbhigations 15 to evaluate tuberculous

lestons discovered 1 mass surveys In many istances the serious
ness of the les ons 15 underestimated because of their limited extent

are for effective
treatment are sometimes lost—Ed 1
Cold H m  Tub
Robert S Siffert and Benjammn Krautman (Kings County
Hosp Brooklyn) d cold 1sot i and
@B M T A €1 6167 J1 24 1943
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autohemn, g lutination tests on a series of tuberculous pa
tients In none of these showing a positne cold no
Aglutination reaction wis 1 high titer noted This e
gests that the cold 150 agglutimation test may be valuible
mn difterentintion of some forms of early tuberculosts from
atypical preumonin Since positive reactions were found
10 low titer m tuberculous patients as well as w three
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controls a test can be considered po ttive for aty pical pneu
moma only if the cold aggiutininy are present m high titer

I>ce editornal comment on van Ravewsw v ¢ af  this Year
Boor p 172—Ed]
Ci

with Pathology of
Experimental Mihaty Pulmonary Tuberculosis iz Rab
bits E M Medlar ¢ S Tequerianl W H Ordway

P

Eo—s g df Fm 4Tp o mo 1
t Wk e v Ahum om

Left tp dtotm

M unt McGregor N Y ) tudied primary infection with
nemvirulent and virulent hovine tubercle bacilh and ren
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fection with virulent bacill: m rabbits The greatest amount
and the essential nature of pathologic lesions were best
determined by microscopy and mn dimmshing degree by
macroscopic examination roentgenograms of excised lungs
and roentgenograms of the thorax

In the ammals primanly mfected with virulent bacill
roentgenograms of the thorax showed the first definite
though famnt bilateral shadows three weeky after mocula
tion As the disease progressed the snowstorm effect on
the film developed sapidly with the mtrapulmonary shad
ows becoming larger and unequally more dense In the
ammals nfected with nonvirulent bacily, the greatest
amount of disease observed was a rather faint snowstorm
effect Some showed no defimte evidence of pulmonary
mvolvement one showed a shght haziness in the upper
lung fields where a nontuberculous pneumomnia was present
and another showed tuberculous lestons more distinct and
chscrete_but still of the soft type In the remnfected group
first defimte evidence of shadows in roentgenograms of
the thorax was observed after three wecks ILater there
was great vartation among the anmmals Generally by
shadows alone smgle roentgenograms of the thorax fatled
to distinguish between primary mnfections with virulent and
nonvirufent bacill or between primary infection and rein
fection with virulent bacilh Sersal roentgenograms gave 3
clue to type of infectron but not through the nature of the
shadows per se Dense noncaseous caseofibrotc and
fibrotic areas could not be differenttated 1 roentgenograms
of mflated excised lungs Compact deposits of calerum
recogmzable by touch or by contact with a hmfe were
clearly shown in caseous foct but with lesser depostts no
differentiation between caseous material and calctum was
shown Supersmposttion of lesions caused a density
shadows that did not indicate their true nature Compact
ness rather than size 1s the most important factor m deter
mmng whether a shadow of a focus wall be cast Appar
ently the compact pottron of a lesion must be equal at Jeast
to the volume of a primarv parenchymal lobule before 2
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shadow will be cast 1n roentgenograms of exaised lungs
and shadows when first observed in films of the thorax
indicate foct with considerably larger areas of compact
mflammatory exudate This suggests that the loosely ar
ranged periphery the so-called collateral nflammation
may not cast a shadow and that the true size of a tubercu
lous fotus 1s not revealed roentgenographically If these
facts are applicable to shadows in roentgenograms of the
human chest the earliest demonstrable tuberculous focus
would be a compact area of tuberculous bronchopneumoma
which has all the spreadmg p 1l t of
any type of bronchopneumonia

[This study helps to establish 1 a scientific way the Limstations
of x rays m the d agnosis of smatl pulmonary lestons It seems
necessary to re-emphasize the prmcimple that x ray exammation
alone 1s ot sufficrent for_sound diagnosts —!

Carbolfuchsmm 1 Propylene Glycol for Rapid Stamn
mg of Tubercle Bacallus The ability of propylene glycol to
penetrate cellular structures and the fact that 1t 15 a com
mon solvent for water hpids and vartous dyes suggested to
Theron G Randolph and Robert F Mikell (Ann Arbor
Mich ) sts use in stamnng of the tubercle bacillus

MeTHOD —To prepare stock solutions 1 Gm basic fuchsin
15 added to 100 cc propylene glycol (solution A) and 5
Gm phenol to 100 cc dishlled water (solution B) Solutions
A and B are combined 1n the proportion of 1 4 and this mix
ture 15 shaken wvigoroush until completelv mixed a process
requining only a few seconds The resulting solution appears
1o be stable as 1t has remamed at room temperature for over
lv;o months without deterioration or varation mn stamng
ability

The shde with the smear to be stuned is immersed or
flooded 1n the solution for a mummum of four mwmutes but
may be left longer Tt 15 then washed with tap water de
stained 1n actd alcohol and counterstamed with methylene
blue or brilliant green The decolorizing process requires 45-60
seconds ani the counter tamn 1s appled for 1 1miar period
The organisms stan a bright rel

Restlts obtained with this method were in agreement
with those obtatned with the Ziehl Neelsen stain In this
medium the tubercle bacillus stams at room temperature
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elimnating the heatmg process of the Ziehl Neelsen tech
nic The absence of precipatated or dried dye on the shde
pernnts 2 more rapid unmiform and complete decoloniza
tion reducing the possibility of error resulting from non
acid fast bacterna retaiming the red stam

Chnical and Eprdemiologic Significance of Rare Bacill
in Sputum has heen studied extensively bv F M Pottenger
ad J E Pottenger (Monrovin Calf) The techne
nsed for nucroscopic demionstration of tubercle baaillt was
the dilution flotation—prernic acid method  previoush de
scribed by one of the authors This method supported by
1ccurate methods of collecting wnd preparmg the specimen
and a search of at least 200 fields (10 mmutes search)
before declaring the specimen negative shaws an average
supertority of about eighty fold over the wsual Ziehl
Neelsen method Rare bacilli according to the authors
techme mav occur only once mn 200 fields or even 400
fields but the finding shows that the pattent 1s not actually
bacillus free

The authors have found rare hacills persising m the
sputum for long periods They conclude that if the p2
tient 15 chmically well there 1s hittle danger erther to him
self or to others from rare bacifl found by extremely senst
tne S < lrge bers of bacili are
temporanly discharged by one chimeally well and carrying
on his work but he returns at once to the rare or negative
stage without reactnatron of his discase Bacilli may
persist 1n patients treated by phy siologic methods alone or
i collapse procedures o method regularly produces 2
continuously negatne sputum The presence of rare
baaills 1 sputum doe not necessarily indrcate chmealls
actnve tuberculosis 1t shows that active tuberculosis Its
been present This finding my be consistent with good
health and full working capacity Patients with rare bacilh
are probably of greater danger to themselves than fo those
with whom thev associate because baailli are present m
the tissues and may produce endogenons spread when the
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proper stmulus 1+ pre ent A for danger to others the
number of baailli expectorated 15 so small (1n many cases
a few hundred on ome days and none on others) that
unless conditions are espewially fuorable for infection
the number enterinz the tissues o others 1s insufficient
to cause mphintatisn The danger 1> probably greater to
children than to adults and to the less resistant than to
the stronger In 1t hearin, on the problem of chncal
taberculosts the si,mhcance of rare baailli in sputum 1s
much the s1me category as that of the tuberculin test A
true apprazsal depends  n hughly tramed chimcal judgment
[Ths mterpretation sf a cammonly ob erved circum tance seems
to be sound Howeve it houll be emphasized that bacilh may
be rare not at ther our e but onlv 1 the laboratory —Ed ]
Acid Fast Bacill 1n Patients of a Nontuberculous Medi
cal Service T M “Medlar W H Ordway and G S
Pesquera (Mount \lcGregor N Y ) on the basis of
chinical and x ray mterpretations classified 548 pateents
n three groups group 1 pulmonary field normal 608
per cent group IT nontuberculous pulmonary lesions
266 per cent group [T suegestnie of tuberculosis 126
per cent Of the 69 patients 1n group ITT 33 presented
lesions characteristic of a tuberculous infection but serial
roentgenograms revealed no changes during hospitaliza
tion 15 showed den e parenchyvmal shadows 1n the Iungs
which were regarded as calctfied tuberculous foc1 and 21
showed areas of haziness 1n apical and subapical areas
Acid fast bacilli were demonstrated 1n 65 per cent of
the total series dsstribution in group T TI and IIT was
42 76 and 16 per cent respectively pathogemic tubercle
bacilli were found 1 2 1 per cent of group T 14 per cent
of group II and 87 per cent of group IIT All tuberculous
patients with positine sputum smears had pathogenic
tubercle bactli 1 contrast to nontuberculous patrents
Ten per cent of the tuberculous patients fmled to vield
tubercle bacilli despite repeated mve tigations 31 of 74
patients who expectorated fuled to show posttive sputum
mear and only £ of the e faled to yield pathogemc
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tubercle bacill: by repeated culture and ammal moculations
Paosttrve results were obtained m 15 of 24 subjects who
did not expectorate Acid fast bacilh nonpathogeme by
accepted procedures occurred with greater frequency 1
patients with pulmonary lesions tuberculous or otherwise
than mn those with normal lungs suggesting a possible
etiologic significance of these orgamsms n pulmonary
disease

Too great reliance should not be placed on postne
sputum smears as shown by the fact that of 17 nontuber
culous persons with 28 positive smears pathogenc tubercle
bacill were proved 1n only 4 The demonstration of tubercle
bacitlh 1 2 per cent of subjects with negative chest roent
genograms suggests presence of occult tuberculosts and
stresses 1ts sigmficance 1n search for mmediate contacts
m evaluation of new cases of tuberculosis and m differ
entiation between remnfection and  supernfection’

Tuberculn Jelly Patch Test Donald Paterson® (Lon
don) uses a jelly consisting of 95 per cent OT and 5 per
cent mert adhestve put up i small tubes After an arez
of shin between the shoulder blades 15 cleansed with ace
tone a small portion of the jelly 1s pressed out on the
area Without waiting for the jelly to dry a 1 X 2m
prece of elastoplast 1s placed over the jelly and retamed
for 48 hours The patient must not bathe for this perod
After removal of the plaster the back 1 studied for several
days A positive reaction 1s shown by an erythema or shght
vesicutation of the skin 1n the shape of the marhing used
Paterson uses a VA negatne result 1s shawn by com
pletely normal appearance of the shin area Wth the letter
V the arms of which are 15 i long the reaction 1§
equivalent to thit of 01 cc 1 100 OT used 1n the mntra
cutanepus Mantoux test

In 100 selected children the Mantoux and jelly tests
agreed 1 both positive and negitive results while the
Vollmer patch test gave a lesser number for the positive
and a greater number for the negatne reactions than dd
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both Mantoux and jelly tests Thus the tuberculn jelly
test appears to be more accurate than the Vollmer patch
test No unduly severe local reactions were noted Advan
tages are the much smaller cost of the jelly 1n comparison
with the patches and the fact that the jelly will keep indefi
mtely 1 the tubes and 1s therefore more smtable for the
general practitioner whe uses such tests mfrequently

Comparative Results with Transdermal (or Trans

) and I T Tests H J

Corper (Nat | Jewish Hosp Denver) observed a strihing
parallelism when comparing the results of a transdermal
tuberculin test prepared from an autolytic tuberculin
and an mtradermal test with purified protein tubercuhin
prepared from the same original bacillary cultures Among
103 patients tested 90 gave posttive reactions to the trans
dermal test and 89 to the ntradermal test Agreement be
tween the two tests occurred 1m 82 of those giving positive
reactions Among the 64 defimtely tuberculous patients
tested the agreement was 58 for the transdermal and 62
for the intradermal tests The slight differences were
attributable to retardation of transdermal absorption
the definstely 11l patients Among 39 nontuberculous sub
jects including those with possible mnfection but no evi
dent tuberculous disease the ag was agamn fairly
close 32 reacted to the transdermal test and 27 to the
intradermal test

The tuberculin test ranks among the best biologic diag
nostic tests not as an exclusive test but rather as an nclu
sie one to verify other medical findings Even though
tighly speaific these tuberculm tests are conditioned by a
number of important factors not always controllable no
matter what type of test 15 used The transdermal test
has many advantages over any injection test hecause of
the ease with which the test can be repeated if necessary
Use of an intradermal test 1s warranted for venfication
at times but the transdermal test apparently 1s preferable
as routine etther for diagnosis or for surveys

(6) J Lab & €1 Med 939 403 Ap [ 1944
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[The scarch for a simple and satisfactory tuberculin test con
tinues and the accuracy of these newly devised tests will be studied
with mnterest The Vollmer patch test now used widely m ths
country seems to be seriously undependable in the hands of some
except as a prelimmary test Lydia L Varbarg (Californa ond
Western Medicime 59 57-60 July 1943) reported a 25-50 per
cent failure of the patch test to pick out reactors to tuberculin In
Switzerland Braun (Schwct ersche meds vusche 1 och nschnft
74 364 365 Apr 8 1944) has used a simple cutancous applica
tion of Merieuxs neotuberculin which 1s obtamed from both
bovine and human types of the bacillus It 15 doubtful whether this

offers any ad over other tubercul EdT

Delayed Tuberculin Reaction. Marc Damels’ reports
observations made durmg the Prophit tuberculosis sur
vey A number of subjects who fatled to react to either
of the 1mtral mjections of tubercubm (01 cc OT 1 10000
and 1 100) have several weeks later had a reaction at
the site of the last tuberculin ijection (1 100) Tt 1s of
the same character as that normally visible m positne 1€
actors 48-72 hours after tuberculm myection and Jeaves 2
mark which may persist for several months as with 2
strong Mantoux reaction

In 14 cases the result of the last VMantoux test before
the delayed reaction was negative and that of the test
followang the reaction was posttive In all but one case the
test after the delayed reaction showed a positive reaction
to small doses of tuberculin (01 cc of 1 10000 or less)
In three cases a prumary focus was ohserved shorth after
the delaved reaction and i one case a diffuse shado®
which m1y correspond to penfocal nfiltration Of seven
subjects who observed the delayed reaction five had other
svmptoms In one case symptoms (headache and fever)
appeared four weel s before the reaction which mayv have
corresponded to the primary mfection If this 15 so this
case shows the time lag hetween the mfection and the de
velopment of allergy It 1s assumed that the delwed re
action 1 these cises oceurs shorth after an mfection an
that the reaction to tuberculn stil present m the shin
accurs at the time tuberculosensitinity reaches a defimte

Jevel
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In one case a delayed reaction occurred 1 a subject
oniginally reacting only to OT 1 100 It appeared one
week after fresh contact with tuberculous pattents The
subsequent Mantoux reaction was 2 plus to 1 10000

{In rare ca es the tuberculm reaction may be delayed after the

development of a tuberculous lesion This peculiarity 1s not well
understood —Ed.1

Anemra and Sideropema mn Tuberculosts Pathogenic
and Therapeutic Study 15 reported by Albert Reginster
Anemua 1s 2 frequent almo t constant symptom of pul
monary tubercalosis Its mtensity s varsable rarelv attain
g serious proportions vet its presence should not be
ignored It reduces general resistance imterfermg with
systemuc reaction agamnst the tuberculous process Fur
thermore because of accelerated circulation which ensues
congestion near the lestons unfavorable to scar formation
may develop

Seventy two males with tubercutosss of different degrees
were treated with iron In the male adult the level generally
regarded as normal 1s 120~150 micrograms of acid soluble
tron per 100 cc plasma Two of these patients had normal
sron content In 12 1t varted trom 100 to 120 micrograms
and 1n all others 1t was below 100 micrograms Results
of blood 1ron determinations suggested a definite relation
ship between gravity of symptoms and sideropema This
was not ahsolute but m some relatiely severe cases plasma
won was greatly reduced The cases showed defimte cor
relation hetween fever and lack of plasma ron To deter
mine whether the fever could account for sideropema
three patients with a nerve affliction (generalized paraly
s1s) were given artificial fever treatment Plasma iron
content was determmed before and afterward and n all
cases the values were reduced by induction of fever This
finding pernuts the concluston that fever may account for
sideropenia 1n tuberculosis

Admumstration of 1ron to the e patients proved meffec
tive The tuberculous patient apparently does not absorb
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iron by mouth or by njecttons when the disease 1s progres
sive When the patient 1s 1 good conditron and without
fever 1ron 1s absorbed well m which case food will furnish
a sufficient quantity to restore a normal level m plasma
and hemoglobm

Nutritional Studies in Tuberculosis Prothrombin De
ficiency and Vitamin K Jason E Farber and D K Miller
(Umv of Buffalo) performed 437 prothrombin determna
tions on nonbleeding tuberculous patients and 116 on p2
tients with bleeding and strealing Thirty three per cent
of the nonbleeding and 53 per cent of the bleeding patients
had a prolongation of the prothrombin time of three sec
onds or longer There was not always a correlation between
the amount of bleeding and the prothrombin time Occa
sionally a massive hemoptysts occurred with a normal
prothrombin time Daily prothrombin determinations were
made on 26 patients whose prothrombin time was pro
longed and who were recetving vitamn K (menadioné)
Srxteen of these were bleeding In most mstances the
prothrombin time returned to normal within 24-72 hours
n only a few patients with bleeding was 1t refractory 10
vitatmn K Although the prothrombin time was restored
to normal the patients often continued hemorrhaging
particularly those with large hemoptyses On the other
hand some of the patrents with smaller hemopty ses stopped
bleeding abruptly coinctdent with restoration of the pro-
thrombm level The dose of menadione was 32 mg daily
In mmne controls with hemorrhage who had prolonged
prothrombmn tume and did not recerve vitamn K the
prothrombn time did not return to normal until seven to
eight days had elapsed

The prothrombin determmation was arranged accord
g to the chmeal status of the patient Of 279 patients
classified as having frankly active tuberculosis 44 per cent
had an ncrease i prothrombm time while only 14 per
cent of 158 classified as having inactive or quiescent lesions
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had a stmilar increase Admmstration of sodm pheno
barbital did not influence prothrombin time

Prothrombin defictency 1n tuberculous patients should
be considered as a part of 2 general nutritional deficiency
Synthetic vitamun k. 15 effective mn restoring prothrombin
concentration and should be given for this purpose only
There 1s no evidence that 1t stops pulmonary hemorrhage
or nfluences 1ts course

M of Mimmal nary Tub Dis
closed by Fluorography W D W Brooks reports that
fluorography of 479 373 apparently healthy men of the
Roval Navy showed that 6077 had roeutgen signs of adult
type pulmonary tuberculosis In 479 per cent of these
the lesion was mummal Of 23 344 WRNS 213 had m
lar evidence of tuberculosts with mimmal lesions 1 554
per cent of these Similar nvestigations among civihians
witl probably reveat large numbers of cases of pulmonary
tuberculosis of this shght degree raising difficult prob
lems of disposal and treatment In some of these mmimal
cases the disease 15 arrested or retrogresstve but m others
1t 18 progressive Careful study 15 needed to decide whether
the infection 15 active and 1investigation m hosptals s
essential When 2911 saidors with mimmal lesions were
first studied m the hospital 16 per cent showed evidence
of active infection 1n 63 per cent the disease appeared to
be mactive but stability of the lestons was doubtful In 21
per cent the disease was arrested

Navy personnet with apparently mactive mmmal tuber
culosss have been placed on hght shore duties and kept
under observation Study of these cases shows that the
younger the patient the more likely 1s the disease to become
active and the relapse to be sertous

Diagnosis of apparently inactive mummal tuberculosts
m nuales under 50 should mmply outpatient supervision
and re, ulte inpatient re examination for the following two
vears For patients under 30 the observation period should
probahly be longer Superyvision should be ecombmned with
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1ron by mauth or by myections when the disease 15 progtes
stve When the patient 1s 1 good condition and without
fever iron 15 absorbed well 1n which case food wilf furmsh
a sufficient quantity to restore a normal level n plasma
and hemoglobin

Nutrttional Studies 1n Tuberculosis Prothrombin De
ficrency and Vitamin K Jason E Tarber and Dk Mlle!'
(Unnv of Puifalo) performed 437 prothrombin determina
ttons ont nanbleeding tuberculous patients and 116 on ps
tients with bleeding and streaking Thirty three per cent
of the nonbleeding and 53 per cent of the bleeding patients
had = prolongation of the prothrombin time of three sec
onds or longer There was not always a correlation betweet
the amount of bleeding and the prothrombiy time Occa
ssonally a masave hemoptysis occurred with a normal
prothrombin time Daily prothrombin determunations were
made on 26 patients whose prothrombin time was pro
longed and who were recerving vitamn X (menadiont)
Sicteen of these were bleeding In most nstances the
prothrombin time returned to nornwml within 24-72 hours
1 only a few patents with bleedsng was 1t refractory t0
vitammn K Although the prothrombm time was restored
to normal the patients often contnued hemorrhaging
particularly those with large hemoptvses Qn the other
hand some of the patrents with smaller hemoptyses stopped
bleeding abruptly comcident with restoration of the pro
thrombim level The dose of menadione was 32 mg daily
In mne controls with hemorrhage who had profonged
prothrombin time and did not receve vitamin K the
prothrombin time did not return to nermal until seven to
etght days had elapsed

The prothrombin determunation was arran,ed accord
g to the chmeal status of the patient Of 279 patients
classtfied as having frarkly actsve tuberculosis 44 per cent
had an smcrease 1 prothrombin time winle onty 14 per
cent of 158 classified as having mactine or quicscent lesicus

(% Am R Tuberc 48 406410 D embe 1943



TUBERCULOSIS 207

ihsequently unfavorable The lesions of the 40 pa
given collapse therapy hecame mnactive and have
ed so
author holds that persistentls positive sputum mn
~ence of a parenchymal lesion 1s an indication for
ollapse regardless of climcal symptoms physical
* benign x ray changes Occasionally a small lesion
charge 1ts tubercle bacilli into a bronchus and pro-
healing the sputum hecoming negative The prac
lue of 2w cultation should not e minumzed Often
rrmnation of rales will he the deciding factor as to
zlung requires Collapse particularly with sumiar
. I x ray changes In early mimmal tuberculosis and
erately advanced cases with persistentlv negative
. bed rest brings favorable results If coliapse therapv
- advisable the more conservative form should be
st before apical thoricoplasty 1s planned
~Pnce and Treatment of Tuberculosis 1 Children
< Jussed by G B Tlenung (Royal Hosp for Sich
Glasgon) Of 100 consecutive patients with
“Jous memngitis hospitalized between April 1930
tober 1942 80 had primary lung infection and 6
abdommal infection while the primary focus 1m
not determuined As tunberculous memngitis 1s the
Errminal event m cinldren dying of tuberculosis 1t
that fection of the respiratory tract ts the mam
f death from tuberculosis 1n children Such infec
3 least in fatal cases amses from human contact
. nldren sconer or later become infected with tubercu
Vith the tuberculn test as an indicator 1t bas been
that only a small proportion of those under 1 vear
have mfection as age increases positive skin reac
tecome more and more frequent so that at age 12
cent and at age 20 70 per cent have positive reac
Man clildren recover cempletely and many pass
h this poimary infers sthout symptoms In a
hownerer on progresses and mn

't
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appropriate modificstions 1n the patients mode of hfe
Opportumties for mdustrial convalescence as typified by
the Altro Work Shops m the United States may be needed
Avalability of such facihities over a wide range of indus
tries would msure essentral traming continued selected
emplovment financal stability and mamtenance of igh
morafe during the critical years m the Iwes of these
patients

[Some well organtzed plan for the observation of minmal lesians
should always be put to effect (sec Webstee this YEAR Book
p 199)—Ed]

Management of Mimmal and Moderately Advanced
Pulmonary Tuberculosis Arthur Rest' (Spivak Colo)
presents a study of 155 patients—23 with mimsmal and 132
with moderately advanced lesions The observation period
mcluded residence at a sanatonum and a 1-10 year follow
up period

Twenty one of the 23 patients with mimmal lesions wes®
treated by s1x months or more of bed rest On admissioft
1 had positive sputum and 20 negatse The former had
intestinal tuberculosis wlich later proved fatal The
sputum of the other 20 was still negative on discharge
The lesions of two became progressive later and those of
the remamnder arc still iactne Two patients with mmmal
festons recetved collapse therapy—one a phremc nene
operation hecause of streahing the other artificial pneu
mothorax because of progression Both cases are mactnve

Of the 132 patients with moderatels advanced lesions
92 were treated by six months or more of bed rest Twent)
seven had positive sputum on admussion of these only 1
had negatnve sputum on discharge Torty of the 132 pa
trents were treated by collapse Of the 14 on whom phrenic
nenve operations were done 11 had positive sputum on
adnussion 8 of these had negative sputtm on discharge Of
the 20 treated with pneumothora< 17 hnd po itne sputum
on admssion 15 of these liid nepatine sputum on dis
chatge Seventy three of the 92 patients treated by bed rest
lone had mactive lesions on dischirge The conrse of 1>

T3 Rochy Mountan M J 10 8168 § Decomber )
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was subsequently unfavorable The lesions of the 40 pa
tients grven collapse therapy became inactive and have
remained so

The author holds that persistently positive sputum in
the prescnce of a parenchvmal lesion 1s an mdication for
early collapse regardless ol chnial symptoms physical
signs or bemgn x ray changes Occastonally a small lesion
will discharge ats tubercle bacilli nto a bronchus and pro
ceed to heahng the sputum becoming ne,atne The prac
tieal value of auscultation hould not be mimnuzed Often
the determuation of rales will be the deciding factor as to
which lung requires callapse particularly with similar
bilateral < ray changes In early minimal tuberculosts and
m moderately advanced casey with persistently negative
sputum bed rest brings tavcrable results If collapse therapy
becomes advisable the more conservattve form should be
used first Liefore apical therace plasty 1s planned

Incidence and Treatment of Tuberculosis mn Children
are discussed by G B @leming (Royal Hosp for Sich
Cluldren Glasgow) Of 100 consecutive patients with
tuberculous menmgitis hospitahzed between April 1939
and October 1942 80 had primary lung mfection and 6
primary abdostunal mfechon while the primary focus n
14 was not determined As tubcrculous metungitis 15 the
usual terminal event 1n children dving of tuberculosis 1t
follows that infection of the respiratory tract 1s the maimn
cause of death from tuberculosis in chuldren Such infec
tion at Jeast m fatal cases anses from human contact
Most children sooner or Liter become mfected with tuberen
losis With the tuberculin test as an indicator st has been
found that only a small proportion of those under 1 year
of age have infection as age increases positive shin reac
tions become more and more frequent <o that at age 12
50 per cent and at age 20 70 per cent have positive reac
tions Many children recover completely and many pass
through this primary infection withent symptoms In a
certam numier however the infection progresses and in

@1 ta2sese N 0 198Y
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these the termunal picture 15 characterized by a fatal miliany
spread and tuberculous mempgitic myolvement
Positnne Mantoux reactions have a much less grave
significance 1 older clildren than m vounger cluldren of
i infants The ncsdence of tuberculous memngitss falls
with ncreasing age Of 326 culdren dying of tuberculous
menmgitis at the hospital between 1931 and 1943 70 per

Ace Incroenee oF TunErcuLous MENINGITIS

Ace oF AcE or
Y CASES I T o ¥r Caes | Tom
(] 66 2023 ) 78 7 214
1-2 81 2484 L 70l 89 12 368
23 48 1472 J 9«10 6 18
34 33 1012 10-11 4 12
45 28 859 11-12 8 244
5-6 20 610 12-13 1 03
67 2 s 68 |

cent were under 4 years (see Table) Of a senes of chil
dren admtted with positive tubereulin reactions 286 were
under 4 years and one third of these died of tuberculous
memingitis 322 were over 7 years and only 5 per cent
of these died of tuberculous memngitis

These findings emphasize that most ctuldren are infected
with tuberculosts from a human source and that the
vounger the infected child the greater the risk to hfe
Therefore young children should be shielded from contact
with persons with open tuberculosis Children under
with posittve tuberculin reaction should be placed m sut
able surroundings and hept under observation for about
six months

Admmstration of 42 -Diamnophenyl 5 Thiazolesul
fone (Promzele) 1 Tuberculosss Promizele 1s an 1sostere
of 44 diammodiphenvlsulfone soluble 1n water at pH 6>
and 28-30 C to the extent of 30-40 mg per 100 cc Jt 15
readily soluble 1n dilute acids acetone dioxane and dilute
(70 per cent) ethanol and moderately soluble m absolute
ethanol ethyl acetate and ether Molecular weight 15 255

W H Feldman H C Hinshaw and F C Mann sed
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126 gumetr pigs n two experiments Forty two guinea
pigs were used m the first experiment divided into three
groups of 14 each (1) controls (2) to recene 44

daminodiphenvlsulfone  (3) to recemve promuzole Feed
for groups 2 and 3 contained 05 per cent hy weight of
the respective drugs for six days then promizole was
creased to 1 per cent Nine days after medication was
begun all ammals were 1noculated subcutaneously with 01
mg of an 18 day culture of tubercle baailli Medication was
conttnued mn groups 2 and 3 until the sixtieth day after
moculation when all surviving ammals were hilled Rela

tive effectiveness of the two drugs was deternuned by hts

tologic exanunation of spleens lwvers and lung  Compan

son of tuberculous changes m the controls and treated
ammals showed strikingly less tuberculosts n the latter
(see Table) Ina second experiment the disea e was likely

AveraGe Severiry oF TueercuLosts 1N Dirrerent ORcANS
Expressed NUMERICALLY

Broo,
Av Inpex Co cow  H u
Tatiow Lomm
Swt N Luxe In zerion Mo rr Gu

s Live
(Max 35) (Max 30) (Max 25) (Max $0) 100 C 100 Cc

Go
1 318 164 182 666 Not
done
2 13 18 13 44 2?1 122
3 19 22 21 62 4Q 101

I1d cotge lmph d

to be well established befére admmustration of the drug
was started Therapeutic efficacy of promm and promizole
was compared Twenty controls recerved no medication
20 were grven promin and 20 promizole 6 weeks after
infection and 13 were given promuzole 10 weeks after
infectton and 15 promizole 14 weeks after infectton The
experiment was continued 226 days after moculation with
tubercle bacilll when strviing ammals were killed Al
thaugh 80 per cent of controls were dead only 13 (19 per
cent) of all ammals in the other four groups had died
Of these four died before treatment started or before lapse
of a mnimal treatment period of 30 days

Promizole seems reasonably well tolerated ty guinea
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pigs when given by mouth for a prolonged period Some
blood dyscrasia occurred but changes were not cniical
and were reversible A daily dose of 200-250 mg promuzole
had a therapeutic efficacy comparable to a daily dose of
400-500 mg promm and was capable i the dosage used
of exerting a favorable mnfluence even though treatment
was not started untif 6 10 or 14 weehs after noculation
Prolonged admimstration of promuzole mduced diffuse
parenchymatous hyperplisin of the thyrord which was
reversible when the dru, was withdrawn

H C Hinshaw W H Feldman (Mayor Chnic) and
K H Piuetze’ (Cannon Falls Minn) admmstered
promizole to 56 patients with tuberculosts Approsimately
a third recetved suffictently large doses to attan blood
concentrations comparable to those adequate to control
tuherculosis 1n gumea pigs Preferred dosage 15 10-16 Gm
daily orally No serious toxic results were noted from this
dosage though treatment tn some instances was continued
four months These quantities yield concentration of 1
42 mg per 100 cc blood (average 26 mg) FPromizole
appears m unne 1n rather large amounts usually over 80
per cent mdiwcating relatnely complete absorption Promt
zole has demonstrated little 1f any hemotoxic properties
promnent i diaminodipheny Isulfone promin and drasone
which have a favorahle etfect on tuberculosts Shight and
transient cyanoss was noted occastonally Witlr large doses
there 1s evidence of slightly increased blood regeneratron
A mild toxic erythema rash probably due to promizole
was noted 1n two mstinces sy stemic symptoms were shight
and the eruption prowmptly faded when treatment was dis
continued No mstances of feuhopema drug fever or other
diosyncrasy hematuria or other evidence of renal dm
age or serious gastro intestinal isturhances were ob
werved

Chineal results cannot he evaluated at this period of
study The trend toward spontaneous healing 15 frequently
observed furthermore healing mechanisms m tuberculosis

TG P S A £ MOl 193386 J 26 154he
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act slowly and are unlike thase noted 1n acute diseases
responding to chemotherapy There 15 also no quantitatne
measure of activity of lestons such as serologic tests afford
n syphilis Accurately controlled studies will be required
before this or any other therapentic agent can be evaluated
in pulmonary tuberculosis and pattents should be offered
1o hope of immednte pro pects of simplified therapy

Chemotherapy of Clinical Tuberculosis with Promin
H Corwin Hmshaw Karl H Pfuetze and Willam H
Feldman report on the climical course up to December
1943 of 36 patsents who first recened promn for tubercy
losts duning 1941 The patients were divided wto four
groups on the basts of degree of improyement

Group 4 consisted of eight pattents showing marked
mmprovement All showed conststent striking and unex
pected improvement while recening chemotherapy In five
the disease was far advanced and 1 three moderately ad
vanced Six of the e1ght have convistentlv negatne putum
Climcal 1mprovement has continued s all cases at Jeast
during promn admumstration One patient left the sana
torium markedly 1mproved but agamst medical advice a
shght extension of the disease has apparentlv been con
trolled by further treatment In six patients the disease 1s
defimtely arrested and five of these are working The only
Ppatient with consistently positive sputum bad a huge
cavity and considerable fresh tuberculosis when treatment
was hegun Treatment was continued for a little over a
vear with rapid clearing of exudatine lesions but there 1s
still a large cavitn with no other roentgen evidence of
active disease her general condition has deteriorated dur
Ing the past year All patients m the group recened
telatively large doses of prommn well n excess of average
toleration

Croup 3 mcluded «ix patients with moderate improve
ent Al have continued to improve with arrested disease
and negative sputum except for one who died after thora
coplasty Of eight patients 1n group 2 with shight improve

() Am R Tb 505 57 Th Isa
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ment two have been dismissed with the disease arrested
collapse therapy was instituted 1n one and the ongmal
lesion 1 the other was not extensne The four others
who had mo t extensive destructive di ease iy olving large
portions of hoth lungs have made excellent progress aded
1n two cases by thoracoplasty Two patients made no prog
ress and appear worse Light patients of group 1 with no
improvement have shown no change m thew chneal
condition despite chemotherapy One patient with a lesion
of bronchostenotic type improved sufficiently to be dis
missed and has had negatne sputums since March 1943
Twq other pattents recened surgical collapse and pro-
gressed satisfactonly The rematntng five have shown no
sigmficant change except for one who died of pulmonan
hemorrhage

Two patients reported on previously have had exten
sion of the disease Chemotherapy was continued 1n both
and the disease appeared to be under contro! One of the
pattents 15 working with an arrested condition the other
had temporary arrest of the disease for exght months but
later had extension when treatment was discontinued and
she worhed She 15 agam mmproving and recetving chemo-
therapy Four pattents with extensine hopeless disease
receving chemotherapy during ternunal stages had died
at the time of the previous report

Generally results have been sufficiently suggestive to
demand study of many cases carefully controlled to con
firm or deny these prehmunary impressions on a smafl
group Exudative lesions of recent ongin appear to be
more promising for chemotherapy than those which 1
volve caseation necrosts cavitation and fibrosis The toac
mamifestations of promin and related drugs must be con
sidered but they are measurable reversible and con
trollable and apparently have no adverse effect on the clm
cal course of tuberculosis

{Duning the past year another preparation dusone (disodwm
detvd 1 LA e )h“bem;:h
od to extenmental and chncal study for its effect an tuber

IC:CX:’ 15 ‘(’G \XV Ramss  Scietee 98 350 Oct 15 1943} It mnhubees
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tle lisca ¢ much the same as the other prepiratims describod
However 1t 1s not free from touc effects some of which may be
severe and occasionally fatal (h H Pfuetze and M J Pyle
Severe Reaction Followsng Admimstration of Diasone Journal of
the Amerscan Medicol Assocition 12> 354 335 June 3 1934)
Petter and Prenzlau (Ilhnos Ved: ! J urnal 85 189 196 April
1944 Amerscan Revtew of Tuberculoms 49 308 3.7 April 194%)
have reported chinical observations Unfortunately reports on dia
sone 1 the lay press have been confused and open to musimterpreta
tion_much to the di appointment of many pattents The Commuttee
on Therapy of the American Trudean Society published a state
ment (Amerscan Rewmerw of Tubercudosss 49 391 397 Apnit 1944)
emphassnng that the curative value of these drugs in tuberenfosss.
m human beings cannot be estimated even tentatively on the data
so far made available The studies are still in the mvestigative stage
and human bemngs have not been found to respond n the same
way as gunea pigs A number of other chemotheripentic studses
on drugs of different nature are bemng carried out by various
warkers —Ed 1

Determination and Treatment of Pressure Cavities in
Pulmonary Tuberculosis Arthur M Vineberg and Wal
ter E Kunstler (Montrea!) state that consideration of
some of the factors responsible for cawvity farmation and
closure shows that the condition of the dramung cavity
bronchus must be kuown before surgical collapse therapy
15 attempted This information 15 obtamed only through
complete studv of the wntricavitary pressures Readings
should be taken of all cavities larger than 25 em prior to
thoracoplasty If the pressure mdicates presence of a ten
sion cavity then thoracoplasty should not be done as an
mtial measure as residual Cavities may remain A tension
cavity should be treated first by intracawvitary suction
dramage atmospheric or negative pressure cavities
should be treated by thoracoplasty _

Special instruments for these procedures were desipned
by the authors A 16 gage huss mmtial pneumothorax
needle 1s fitted with Luer Lok connections including a
blunt stilet msuring an air tight system On the shaft
of the needle there 1s a shding collar which can be fixed
at any point by 2 thumb screw The explonng needle con
sists of a 19 gage shaft 12-18 cm long the hub of the
needle can be attached to the shalt at any point by a screw
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loch which contams a small rubber washer and mahes an
air tight connection with the hub The length of the needle
shaft required 1s measured by a steel ruler Two mets!
cannulas designed by Wangensteen for dramage of lune
abscesses are modified 10 1ahe a Luer [ ok hub at the
noncutting end the hub fitting both cannulas

Tecnnic —In patents with cavitation refersed for thorwo
plasty either there has been mefficient prneumothorax with
adherent apex or it was ble to induce i
Even though the pleural space directly over the cawity ap
pears obliterated there mav be small re 1dual areas i which
the parietal pleura 1s not adherent To determine intracavitary
pre sure under local anesthesia the Khuss needle with 1t
trocar 15 introduced through the intercostal space down to the
parietal pleura The trocar 1s removed and replaced by the
blunt stilet counected to 4 2 cc Luer Lok syringe The pane
tal pleura 15 punctured and a manometer attached to the s1
arm of the mstrument by 2 rubber tube If a free pleural
space 1s found the needle 15 mmmediately withdrawn and re
mtroduced at another point When the pleural space 1s ob-
bterated and no pressure reading 15 obtamed the sliding col
Iar on the Russ needie 15 set Che huss needle 15 thus always
kept at the same distance as regards both pleural space and
cavity The distance from chest wall to cavity previou Iv
estimated by tomography 1s added to the distance from chest
wall to hub of the huss needle thus giving the approumate
length ot exploring needle required This length 15 measured
on the shaft of the explormg needle and the hub s <et at
the desired posnt by the adjnstment on the lock screw The
hub of the exploring needle is then attached to a three w1y
stopcack  also to a syringe saline an
to a manometer The exploring needle 15 introduced through
the Kuss ncedle until the fumen of the cawity 15 entered A<
the exploring, needle penctrates the chest and cavity wall the
fop ach must be turned in the direction of the syringe The
plhmger~of the svringe 15 constantly bemg withdrawn ¢ th
needle 1< pushed ahead to protect blood vessels and to deter
fune wher~the cavity lumen has been entered When the
needle enters tie ity lumen there 1s exther sudden rele ¢
of rewistance oryentrance of aw mto the saline filled synnge
Ag 5001 3s AT hters the sy ninge the stopcock on the explor
elle 15 tmmediately turned to ohtain manometric rexd
thus bttle air 15 withdrinn and none escipes The
to qwet down before pressure nare re
ecorded 1 the foff wing orler neter!
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pressure quiet breathing after cough and pres ure following
withdrawal and after mntroduction of air The record of the
cavity needling 15 kept on a special torm By tahing the high
est and lowest manometer readings a mean average ascer
tamns mto which group the cavity belongs negative pressure
atmospheric pressure or positive pressure cavity

For closed transthoracic intracavitary dramage the hub of
the exploring needle 15 removed after pressure readings are
taken and the Russ needle 1s withdrawn A 20 gage spinal
needle with syringe tiled with saline 1s used to examne the
tegion adjacent to the exploring needle to determne presence
of blood vessels The spinal needle 15 always inserted directly
mnto the cavity done over an area shightly larger than the
largest cannula to be mserted The skin and subeutaneous
tissue are mncised about 05 ¢cm on ether side of the explor
g needle The active coagulating electrode 15 apphed to the
needle shaft for about -0 econd [he wutting half of the
medium sized Wangensteen cannula 15 then slipped over the
shaft of the explormg needle and pushed into the cavity The
needle 15 withdrawn and the actne coagulatmg electrode
agan applied The second half of the medium sized cannula
with its attached Luer Lok adapter 1s connected to the first
half The ntracavitary pressures are taken agam to insure
that the cannula 1s within the cavity There 1s usually an
audible exchange of air after the cannula 1s introduced The
adapter 1s removed and the cutting half of the large cannula
15 passed over the first cannnla and pushed through the chest
wall 1nto the cavity The first cannula 1s removed and the
upper half of the large cannula attached. The coagulating
Current 1s agam applied to this cannula and the pressure
readings are taken The upper half of the cannula 1 un
screwed A size 14 Nelaton catheter s used Two extra holes
of good size are cut in the catheter wall near the tip_while
a piece of lmen thread ss tied around the catheter This 15
placed at a distance from th tip so 1t will be flush with the
skin when the tip 55 1n the cawmty The catheter 1s introduced
through the cannula and the cannula 1s then removed One
silkworm stitch closes the shin The tube 1s held m place by
tape tied around the tube to the hnen thread marker both
ends of the tape are fixed to the shin by adhesive The dress
g 18 hept in place by a special binder ncluding a change
able prece of washed x rav fitm Durning the first 48 hours
the catheter 1s aspirated with a 20 cc synnge three time
daily Tf there 1s no blood streahed sputum suction 15 applied
to the catheter esther by mtermuttent negative pressure or
constant pressure produced by a vater steam or electric pump
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Suction 1s wswally mamtained 12 hours daily discontinued at
night and as the cawity grows smaller 1ts strength 15 gradu
ally decreased The catheter 15 left 1n place for at least 10
days End of 1s ds d b; plete disappear
ance of the cavity as proved by tomography absence of tu
berule bueilli i catheter contents and neqtrve sputum 1f the
positive sputum comes from another source suction dramage
1s discontinued and ummedsately supplemented by thoraco-
plasty The catheter 1s withdrawn slowly over three or four
l“ echs 1 many cases 1t 1s slowly pushed out by the contracted
ung

The authors report that i 150 cases cavites were
needled and 27 were dramed without a single complication
of hemorrhage pleural empyema spontaneous pneumo
thorax or arr embolism A comt of t h
intracavitary suction dranage and thoracoplasty produces
the 1deal 1 treatment of tension cavities namely a maxt
mum collapoe of diseased areas with mimmal damage to
normal lung parenchyma

Survival Rates in Pulmonary Tuberculosis In a pre

vious 1on Brian C ‘Tt * described an
mvestigation of 406 adults with sputum positive tuberea
TABLE 1
No Auve Faor 1t
Paosanii- P omaere | on Excm i1x of
Yo Tou| tev or | wvior |Awnoviasany| Mo | Svmvnvine
1ow [ buay yine | Dvinc | Our or 1000 |, Dytwe | & Fu te
Diacnostsl Locw Yx |Eacn Yx | P rawrs |Eacw Ya| "5 %
[£3) Cps (as) Gr) ) 5p.)
[ N 040 1000 02/
1 0 0.28 600 168 037
2 0 015 432 6! [}
3 0 017 367 [ 051
4 0 012 305 37 056
5 0 017 268 45 052
6 0 389 323 21?‘ 062
7 0 7 03
8 09 009 189 17 073
9 08! 019 172 33 o8l
10 1 [1] 139 0 100

losis this group representing all persons with such a diag
nosis 1 the entire population of a compact mdustrial area
i 1928-1938 The mmvestigation had continued for two
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more years and some of the patients previously lost from
observation have been traced Table 1 presents a life table
based on the proportion of patients who survived each
ndrvidual year from the date of diagnosis and apphed to
a standard of 1000 patients The chance of a five year
suninal on the day of diagnosis 15 approximately 1 4
mmproving to 50 50 if the first three years are survived

Though no patient died after surviving 10 years nearly
half of those who were alive after the first § years fatled

TABLE 2
1019 2029 3039 4P
X Y Y
Yo “of paents 87 148 9% 76
Probability of sur
viving § 35 020 0% 033 0N

to survive the second 5 On the basis of the present find
mgs a 10 year survival should be a fairly rehable criterion
of cure Though even mn the mnth year almost one fifth of
those who were alive at its onset failed to ee 1ts end the
few survivors reached the fifternth year

An addittonal analysis was made to deternune the
prognostic effect of sex and age The probability of a five
year survival for the 211 males was 026 for the 195
females 025 Table 2 shpws an analysis by age groups

Tuberculous Stenosis of Major Bronch: \lack McCon
key and Joseph Gordon (Ray Brook N Y ) report on
95 adults with pulmonarv tuberculosis and tubercle bacilly
1n the sputum without evidence of collapse of the lung Of
these 61 had persistent rhonch: unrelieved bv cough with
8 1n the incipient 22 1n the moderately advanced and 31
n the far advanced stage The complication was consider
ably higher 1n women than m men (39 22) In 58 diag
noss of a stenatwe lesion of a major bronchus was vertfied
by bronchoscopy after being suspected becau e the rhonch
were more readily palpable and loudest over the stenotic
bronchus Tn certam cases rhonch are best ehated when
the patient 1s Tying on the side of the affected bronchus
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with the shoulder depressed Demonstration of rales 1s also
helpful for elicrtation of rhonchn and should not be omitted
1f the complication 15 suspected In the remuning three
patients the bronctnal tree was normal bronchoscopially
Of the 34 patients without rhonclu 32 showed no disease
of the major bronch bronchoscopically n 2 there was
Inealized inflymmation ot the man bronchus and m 1 of
these o very small ulcer Analysis of these 34 cases su
wests that with few exceptions stenosts of a major broncht
my he excluded 1n absence of persistent sonorous rhoncht

Bronchosoepy permitted classification of the lesons by
thar surface appearance localized bronchitis ulceratine
lesions hyperplastic granulations and fibrostenotic lesions
1 ocalized bronchitis was commonest occurning m 23 of
the 95 pauents The intact mucos1 presents a localt od
arex of redness and swethng and bleeds readily from sbght
triuma  Spontancous healing occurred sn a number of
these cases accompanted by disappearance of rhenchn In
others the lesions have become ulcerative and i stll
others retrogressne ulcerative lesions eventually appeared
s locahized areas of inflammation

Roentgen Changes m Esophagus i Tuberculous
Mediastimitis Differentinl diagnosis of medrastinal tumer
and medastinal intection 1s often difficult becamse the
only roentgen sign may be widening of the mediastinal
<hidow without parenchymal Tung disease Lloyd
Hawes (Massachusetts Gen 1 Hosp ) confirmed the vafue
of studying the barium filled esophagus 1n 1ddition to the
usinl chest films 1n five patients with active adult medsastt
nal tuberculosss In two wetual involvement of the esopha
aeal mucosa was present 1nd in all the roentgen appearance
of the esophagus had chinged Tigure 26 shows sigmfi
cant changes mn each case The tracings were made from
spot films taken during réentgenoscopy 1 the postero
anterior projection The segment of mvolved esophigus
was adjacent to the enlarged nodes or inflammatorv mass

Feophageal displicement by soft tissue masses and pres
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sure defects on the hunen were seen n three cases Esopha
geal mucosa 1 two cases showed arregulunty of normal
pattern In one autepsy showed a large tuberculous ulcer
ct the osophngus In another a tulerculous sius ran
from a smll e ophageal dnerticulum into caseating
medastinal nodes In another mucosal irregularity was
so marl ed that ulcerations ot a carcinoma were sunulated
Esophagoscopy however showed no mucosal abnormalits
The wrregulanity mav be due to folding and hinkin, of
the wall and mucost by scarning and smali inflammatory

(\,
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masses The mmolved wall varied i width m four cases
when the lumen w: hlled with harnum In some places
the lumen was narrower than usual In one case the lumen
when stretched out failed to collapse normally during con
traction The stenost 1s due to pressure of inflammatory
masses or garrin,, the stretching out 1s probably the
Tesult of adhesions A fistnla was demonstrable in one case
and found at autopsy m two others

Tour cases showed a number of projections appearing
as ponts or rounded waves frim the mvobed segment of
the barum fifled esophagus In one ease the projections
were so numerous that a fine wavehke outhne was gren
1o the esophagus They were not transitory If i one spot
rocotgenogrun a per taltie wwe 1 photogriphed a
rounded projection of the wave 1s seen but tn subsequent
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with the shoulder depressed Demonstration of rales 1s 2l
helpful for ehestation of rhonch and should not be emtted
if the compliation 1s suspected In the remaming three
patrents the hroncinal tree was normal bronchascopically
Of the 34 patients without rhonchy 32 showed no disease
of the major bronchi bronchoscopically n 2 there was
localized mflammation of the mam bronchus and in 1 of
these a verv small uleer  Analysts of these 34 cases sug
~ests that with few exceptions stenosts of a major bronchu
my be excluded 1n absence of persistent sonerous rhoncht

Pronchosocpy permmtted classtfication of the lesions by
their surface appearance Jocalized bronchitis ulceratne
lestons hyperplastic granulations and fibrostenotic lesions
T ocalized bronchitis was commonest occurning 1 25 of
the 95 patients The ntact mucosa presents a localtzed
rea of redness and swelling and bleeds readily from shght
trauma Spontaneous healing occurred n a number of
these cases accompanted by disappearance of rhoncht In
others the lestons have become ulceratne and i st
others retrogressive ulceratne lesions eventually appeaftd
s localized areas of inflammation

Roentgen Changes in Esophagus i Tuberculous
Mediastimtss Differentral diagnosis of medastinal tumor
and medrastinal mnfectton 15 often difficult because the
only roentgen sign may be widemng of the meduastinal
shadow without parenchymal lung disease Lloyd E
Hawes (Massachusetts Gen 1 Hosp ) confirmed the value
of studying the barium filled esophagus 1n addition to the
usual chest films 1n five patients with active adult medrastt
nal tuberculosts In two actual involvement of the esopha
geal mucosa was present and 1n all the roentgen appearance
of the esophagus had changed I'igure 26 shows signifi
cant changes 1n each case The tracings were made from
spot films taken during rdentgenoscopy in the postero
antertor projection The segment of smvolved esophagus
was adjacent to the enlarged nodes or inflammatory m1ss

T sophageal displacement v soft tissue masses amd pres
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sure detects on the fumen were seen m three ca es Tsapha
geal muco a 1 two cases showed wrepulinty of notmal
pattern In one autap v showed a larve tuberenlons ulcer
ot e eophiguy Tn ancther o tuberculou  nus ran
from a small e opha.eal divertinlum into caseating
mediastinal nodes In inother mucosal wregularity was
so marked that ulcerations of a caraipoma were sinulated
Esaplagoscopy however showed no mucosal abnormality
The rrregulanty mw be lue to folding and kinkano of
the wall and muco 1 by (arnn,, and small inflammatary

W% N
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taopha nl hee 3 el wll pbeel T g of
nasses The lmol\ed wall vaned 1 width 1 lour cases
when the lumen wa filled with hanum In some places
the humen was narrower than usual In one case the lumen
when stretched out 1ailed to collipse normalhy durm,, con
traction The stenrus 1 due to pressure of mflammatory
mas es or scarrmg the stretching out 15 probably the
result of adhesion  \ fistala was demonstrabie m one case
and found at autop \ n two others

Tour case showerd a number of projections Appearing
as points or rounded wave from the tnvolied segment of
the Inmum filled e ophagus In one case the progections
were so nimerous 1) 2t 4 fine wavelhe outhne was gnen
10 the esoptagus They were not transtary 1€ 1 one spot
fichtgenopram 1 penistalie wave s photographed  a
rounded projection ot the wave 1s seen but i sub equent
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roentgenograms the same wave 1s not seen However the
projections m these four cases were 1n the same position
from film to film and after several hours when the patient
was examined in the same postion Size and shape of the
projections could be varted by the degree of barium filling
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These projections are probably related to scarring and
adhesion formation in the periesophageal tissues and are
analogous 1 etiology to traction and Tleischner divertic
ula and probably curhing Projections 1n the esophagt
of a young person have derable differential diagnost:

sigmficance In a boy 16 their discovery localized the
cause of obscure fever to the medmstinum when other
roentgen and chnreal studtes had failed (Tigs 27 anil\ZS)
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With signs of active mfection and within mediastinal

widemng therr demonstration strongly suggests mediasti

nal infection rather than tumor Operative trauma must

excluded
A

y Comp T Dug
Prognosis and Treatment Samuel Cohen (Rochester
N Y ) reports on 79 fatal cases of tuberculosis complicated
by 1 53 d of amylotdosis was proved
at autopsy In 143 cases of tuberculosis autopsy disclosed
2an incidence of amylordosts of 39 per cent In 26 of the 79
cases there were climcal evidence of amyloidosis during
hife and 100 per cent absorption of congo red dye Autopsy
was 1ot done m this group

Seventy seven patients had progresstve pulmonary tuber
culosis of varying degree with cavitation m one or both
lungs Many had also extrapulmonary nvolvement par
teularly of the larynx and intestmes Only two had ar
rested disease at the time of death Fiiteen had empyema
by contrast 8 of 88 patients without amylodosts were
found at autopsy to have empyema The hver was enlarged
m 46 patients the spleen 1 18 Dependent edema was a
common chimcal sign  Anermia of varying degree was pres
ent i 67 pattents The commonest laboratory findings were
decreased plasma protemms decreased albunun globulin
ratto and elevated blood chalesterol

Renal mvolvement was present 1n 45 of the 53 cases

€ commonest yrinary s1gns n patients with amyloidosis
were albumn and casts ‘Their presence even in the absence
of other confirmatory data strangly suggests amvlordosis
provided tuberculosis of the kidney s excluded Repeated
congo red tests were performed on 62 of the 79 patients
Thurty seven had 100 per cent dye retention 1n one hour
Protemuria and casts preceded the first posttive dye tests
ut seven of these Twenty five had less than 100 per cent
retention Eighteen had albunmnuria and casts

Using appearance of albumtnuria and casts to ndicate
the probable onset of amylodosis Cohen evaluates bv

€) A Tt Ma 19990100 D mbe 1943
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means of charts the prognosts 1n 53 tuberculous patients
with amvioidosis According to this compilation almost
90 per cent were dead within tno vears after develop
ment of amylordosis The nature of the underlymg tuber
culous lesion greatly mfluences the span of hife i the
amyloid phase

A review of o0 patients wlio recerved treatment for siv
months to three years for amvlordosts 15 presented The
basic oral therapy consisted of a high protein diet tron and
ditute hydrochloric acid Twenty three also recenved paren
teral therapy clueflv Iner extract Only four who had
arrested tuberculous disease showed definite 1mprove
ment There was no evidence of improsement m the other
cases No sign of anatoric regression of anlordosss was
found 1n five cases at autopsy

Importance of Symptomless Gemtal Tuberculosis 1t
Treatment of Steriity H Scherer (Canton Hosp
Aarau) found gemtal tuberculosss during exploratory
laparotomy 1n 12 women seen for treatment of sterility
These 12 constituted 10 per cent of all women who sought
treatment for sterilitv In 8 of the 12 women hstorv was
comipletely nonsuspicious of the remaining 4 1 gave s
tory of pleurtis 1 of cervical gland mflammation 1 o
perttonitis many years previously and 1 a family hston
of tuberculosts’ Ive of the women were under 30 and
the others under 40 Six patients defintely demed am
symptoms referable to the lower abdomen five complamned
of occasional symptoms during menstruation and occa
sional abdominal symptoms The remumng patient had
had fever for some time Tuberculous <alpingitis was
present m s« tuberculous pyosalpingttis and peritomtis
1 four and perstomtis and tuberculous endometritis m thwo

Fresh exudative processes were found m four older
chronic productive types m srx and completely healed
teberculosis 1 two Therapy was planned according to
this diviston Mountain cure was adiised in srx cases
gave excellent results Four women recen ed quartz reradit
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tion nd the two with healed taberculdsis were not treated
Examtmtion of the thorax a precedure which should
never be ommtted in patients with gemital tuberculosis
revealed no actrve lung process i amy case It 1 of utmost
mportance to discover the source ot infection in cases of
gental tuberculosts preferably i co operation with 1
muniugal tuberculosis orgamzation Cure of such patients
1s also as tmportant but tubcreulous fallopian tubes wall
alnays be defective even atrer camplete healing of the
tuberculous process and jrophvlaxis therefore assumes
the most important role

[In these cases the pelvic Je 1on 1re usually of hematogenous
origin from Iestons m the ln . anl trachctronchial lvimph node
The climcal diagnosts 15 aid d by the search for lesions of simlar
onigin disseminated 1n other tissues —]

Harmful Influence of Pregnancy on Advanced Tuber
culosis As Modified by Collapse Therapy T W Cutler
(Wawa Ia Chest Hosp) desiribes the immediate and
fate efiects of pregmancy and the responsibibiies whneh
follow on advanced tuberculosis 1 26 white women whe
were treated with collapse to control tuberculosts before
gring birth to ene or more children These women were
of about the same soctal and economic status and were
under constant chnical and roentgen observation for vary
ng periods during the past 15 vears the average being 9
vears They had 48 known pregnancies following collapse
therapy and gave hirth to 40 children of whom 36 are
well Fifteen women gave birth to one chitd each nimne to
two children each one to three children and one to four
children

Cutler concludes that (1) yregnancy can affect some
patients with tuberculosis unfavorably therefore cluld
hearing should be looked on as a potential hazard for a
tuberculous mother Exacerbations mav occur esther in
the early months of pregnancy or 1 the first few months
after delvery (2) Collapse therapy has defistely mim
mized this risk and has restored the night of motherhood
to the tuberculous womn (%) Tt the di crse t lumted
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to one lung ang the diseased area anatomcally well el
lapsed with all cavities closed the sputum free from
tubercle bacilh and the collapse mamntamed dunng preg
nancy there is little or no risk of reactivating the tubercu
Iosis and one or more pregnancies may safely be under
taken The same 1s true 1f there 15 advanced tuberculoss
tn both lungs but the disease 15 controlled with adequate
collapse therapy (4) If there 1s disease 1n both lungs
and the most seriously involved Iung 1s treated wih
localized collapse the disease 1n the uncontrolled Tung may
become active during pregnancy in about 30 per cent of
cases This possibility 1s 1 atself not a contrandication to
pregrancy provided the patient 15 kept under observation
and 13 willing to accept collapse therapy when first mdt
<ated (5) Pneumothorax may be considered an alternative
to therapeutic abortion 1n the presence of active tubercy
losis first recogmized during the early months of preg
nancy When collapse 15 good and promptlv controls the
tuberculosis the woman may proceed safely to term (6)
Only eollapse therapy which produces adequate localized
collapse of the diseased portion of the fung such as pret
mothorax matntenance oleothorax or thoracoplasty wilt
prevent reactivation of the disease Indirect collapse such
as phreme nerve interruption 1s not enough Inadequaté
<ollapse therapv may be considered equal to no colfapse
therapy as far as pregnancy 1s concerned Pattents 0
treated usually do poorly and pregnancy 15 unadvisable

COCCIDIOIDOMYCOSIS ACTINOMYCOSIS

Prnmary Pulmonary Cocaidioidomycosts David M
Goldstern (MC  AUS) and John B McDonald
{M CR) report a follow up study on 75 patients with
data on 10 more from a new endemc area i Cafiforna
All of the 75 returned to full duty sn three to five months
except 6 who were reclassified 1 bat
duty m eight months One of these had pneumonic cot
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solidation weth effusion and two verrucous granulomatous
shin lesions  ancther had two pulmomc parenchymal cay
ities The 10 patients appeared to have had a milder in
fection and all will be returned to duty with a maximum
of three months hospitalization

The mfection 15 not difficult to recognize 1f a history of
residence mn an endermic region 1s obtamed or a suspected
tuberculous patient has negatwve
sputom Thoracic pam 15 an early
and prommnent symptom and oc
curred 1n 88 per cent of the 85
patients It was always accentu
ated by cough and deep inspira
tion was mostly bilateral and per
sisted after other symptoms had
disappeared  Cough was present
1 88 per cent and was moderately
productive 1 65 per cent He
moptysis was present in 18 per
cent but had no correlation with
severity of the disease or type of
pathologic lung candition Chills
Vere present in 66 per cent and
fever was a constant hnding Sore
throit usually sli,ht was noted
n 37 per cent Physical signs 1
the chest were present i only 26
per cent consisting of harsh
rough breath sounds rales were
mfrequent and classic signs of
consolrdation and effusion were
present 1n several cases Jomnt pains were present m 28
per cent and were dull and usually locahzed tn the lumbar
spine or lower extremnties without local swelling or ten
derness of the yonts

Incubation pertod was 1 to 3 weehs and cutaneous
matufestations occurred 8 to 14 days later Erythema
nodosum oceutrred 1n 19 per cent of the 75 patients and
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erythema multiforme 1n 26 per cent while 1 patient hnd
both types A morhilliform rash contned to trunh aml
lover extrenuties was present mn 40 per cent of the »n
patients

The cocailiosdim oI m test 15 of great value 1n dragno 1
A negatrve test usualls excludes the mnfection wheres
positive test indicates past or present mnfection In th
sertes cocexiordm 1 prepared by Smuth was used nd
Qlecof ! 100nd 1 1000 dilution 1njected ntracutane
oushy hy new tuberculin svringes and «mall gage needle
The control was 01 cc of 1 10 dilution of the Bureau ot
Ammal Industry synthetic medium mjected stmlarhs
Readings were made at 24 48 and 72 hours and results
recorded m milhmeters of eryvthem1 and induration Re
actions of 5 mm or more at 48 hours were posttwve (117
29) All patients gave posttive reactions Only one
untoward reaction was noted this patient developed
Ivmphangstts and axiffars ymphadenopathy followang 1
strong allergic response Erythemna nodosum did not oceur
m any case 1s a result of the test

sAlthough there are no typical roent,en findmgs the
more common report on the chest films of the 85 patients
stated that the llar shadows were enlarged on om of
both sides associated with increased hronchovascrar
markings extending into the parenchvma of the inmvolied
regrons Most films showed gradual clearing 1n the ensming
weehs Roentgerography 1s of parumount wmportance 1
diagnosis of sequelae Cavity formation occtirred m three
cases and mtial infection w is mamfested m three other
by primary pleuritic effusion  Bronchopneumontc cor
solidation of lobar distribution was <een and usually re
gressed n a few weeks

Svmptomatic comservtine treatment 15 the method of
chowe with emphasis on bed rest adequate flnds Iuch
caloric high vitamin diet and sedaties Salieylates andd
1odides are advantigeous for relef of arthralgn Con
vale cent blood with high precipitin titer was obtamed
from two donors and used for transfusion mt = ents
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cnticatly 1l with pulmonary consohdation and effusion
In both immediate climeal improvement occurred Sulfona
mides appear to be 1alueless Criteria for discharge were
a sedimentation rate of 15 mm ur less in 60 minutes and
a Neltmann test showing a normal band On admission
nearly all patients had -n elevated sedimentation rate
varymng up to 56 mm 1n 60 minutes when the modified
Cutler method with 1 nornnl 1alue of 10 mm m 60
minutes was used No death ceurred 1n the 85 patents
The two diordal verrucous grapul skin lestons
11 the one patient were removed surgically and the wounds
healed without recurrence

IMichael McLaughlin and Cenac (L ntt d States Na ol Medical
B dletin 43 172 174 July 1944) report the trial of pemcillin treat
ment 10 one case of coccdindomyc st without effect —]

Pulmonary Actiomycosis Treatment with Sutfona
mides Nahuin R Pillshury and Joseph D Vassersug
(South Braintree Mass ) report 1 case

Woman 29 with arrested pulmonary tuberculoss was ad
mutted because of pain and swelling m the left chest wall
fever and loss of weight of 2 > months duration A fluctuant
abscess extended from the lower angle of the scapula to the
tenth rb A chest roentgenogram showed fluid m the left
wtrapleural space and fibrosts 1n the left first intercostal pace

putum and gastric contents were negative for tuberculosis
Pus aspirated from the chest abscess showed Actinomyces
hominis by smear and culture and later sulfur granules were
found 1n the sputum Potasswum 1olide medication was begun
Abscesses and sinuse began to appear on the left anterior
chest wall and the general condition became worse Blood
counts revealed anemia and leukocytosss Sulfanilamide therapy
was mstituted three weeks after begmmng of rodide medica
tion During the following weehs she showed gradual chinscal
mprovement (Fig 30) The patient was discharged with alt
but one sinus healed after 11 months

The mpression was that ymprovement and recovery
were defimtely enhanced 1f not actually brought about
by sulfonamide therapy A noteworthy pomnt 1s that the
patient who had a proved hustory of tuberculosis received
over 1800 Gm potasstum 1odide 1n seven months without
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evidence of reactivation of tuberculosts In an arrested
case of tuberculosis 1odine should therefore nct be with
held 3f an mdication for its use exists

Actmomycosts of the Chest with Spread to the Ab-
domen. Wilham E Ladd and Alexander H Bl Jr*

(7) New Fnglnd J Med 29 48750 “o 11 1943
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(Harvard Umv ) report a case with successful treatment

Boy 9 had dramming sinuses of bach and right flank. His
tory revealed six operations for drainage of persistent and
spreading abscesses on the postertor chest and in the night
flank fever cough and gradual loss of strength and general
deterioration He weighed 49 1b  had paroxysms of coughing
and hus back was honeycombed with smuses interspersed with
raw areas of granulation The smuses contamed pus There
were rales mn the fight chest and dulness anteriorly up to
the fourth rb There was an apical systolic murmur with
precordial thnill The abdomen was distended and shiny with
an area of flaccsdity and sensory loss below an operative
scar m the nght upper quadrant The spleen was palpable
The huip could not be straightened and there was suggestive
clubbing of fingers and toes Blood studies showed red cells
3400000 white cells 33600 with 74 per cent neutrophils 20
per cent lymphocyte 4 per cent monocytes 2 per cent eosino
phils nonproteint nitrogen 25 mg and serum protemn 74 mg
per 100 cc Blood Hinton reactions were doubtful once post
tive once and negative once Tubercle bacih sulfur granules
or fungi could not be demonstrated X ray examination
showed cardiac enlargement bilateral pleural effusion and
mereased hung markings The deepest sinus mn the right flank
was incised and drained biopsy revealed masses character
1 tic of actinomycosts

Sulfadiazine 04 mg six times datly was given for five
days with return of temperature to normal further sulfa
diazine admmstration mmproved the dramnage within two
weehs Physical therapy and traction to the right leg resulted
m gradual return of motion Sulfadiazine level was mam
tained between 8 and 12 mg per 100 cc After four weeks
he had gained 5 Ib After six weeks the back was dry and
epithelialized The sulfadiazime dose was cut to 05 mg four
times daily and blood level remained within the former range
After eight weeks he was walking and made ubsequent un
eventful recovery Sulfadiazine was continued at 15 mg
daily for eight months after discharge At last examunation
there were no cardiac murmur and a clear chest and well
healed sinys tracts The spleen was no longer palpable X rays
showed the diaphragm on the night still somewhat raised but
normal lungs

[There have been various reports mdi.ating the effectiveness of
sulfonamides and 1odides mn actinomycosts including two cases
desctibed by Benbow Smuth and Grmson (dAmer can Review of
Tuberculosss 49 395407 May 1944) —Ed 1



SARCOIDOSIS
Diagnosis of Boeck’s Disease of the Lungs H Maud
erli® reports a case which illustrates the care and caution
to be used when diagnosing Boech s disease
Woman 34 who had had bronchitis i childhood com
plamned of irritative cough and dyspnea on exerton The

gave a of cirrhotic possibly nodu
lar tubcrculusls posstbly Boech s disease There were no ex
lesions confi the diagnosis of Boeck s disease

Blood mcture showed defimte shift to the left and eosmo-
phiha sedimentation rate of red blood cells was notably it
creased Temperature was subfebmle All tuberculin tests were
distinctly positive Sputum was not exammed Because of the
excellent general condition and relatnne lack of complamts
diagnosts of Boech s sarcoid appeared correct although sus
picaon of tub was d Later x ray e
during a 234 month stay 1n the mountains stll jushified diag
nasis of Boechs disease because of the stationary finding
Prognosis being favorable the patient conbinued rather streny
ous work Tilms taken at regular intervals showed no change
m the condition Therapy included ascorbic acid caloum
arsemic and gold tnjections and quartz lamp 1rradiation

One and one half jyear later serious dyspnea developed
X ray examinition at this time showed considerable change
with cavities particularly an the upper lobe of the left funz
thus entirely negating the dagnosis of Boechs disease Tu
bercle bacilli were found mn the sputum Hemoptysis dcvelopc

and she was sent to a The general
mained satisfactory but tubercle bacillh and elastic fibers \werc
present

Mauderh behieves that this case was ane of tuberculost
from the very beginmng of the disese and that the roent
genograms made previously should have peramtted the
dragnosts of clssic tuberculosis The picture of Boecks
dicease ot the lung 1s too md to permit differ
betw een Boeek 5 and tuberculous foa roentgeno, raphealfy
and differentiation 15 unsafe 1 view of the mmportance of
early diagnosts :md earhy treatment 1n tubcrculosns

mn
mrxrl'{h:a ;::t:i;nr :ﬁ cln e roentrn granhnc Tesemt fance to «hza\ of
sarcordosis The simulation 15 espeenally confusing 1f the tubereu
TTTH Shw med Weh b 313931338 Nw 0 1943
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1 1 1s apparently a ymptomatic The pr sumption of tuberculosis

hould not be disris ‘ed as long as the diagnosis 1s not otherwise
verified Most of these patints “should have a pertod of sanatorium
Treatment or sts equualent to promote healing while the diagnos
1 pendme —Ed 1

PULMONAPY TIPROSIS AND EMPHYSEMA

Acute Diffuse Interstittal Fibrosis of the Lungs Lous
Hamman and Arnold R Iuch report four cases with
autopsy reports presenting a new chnical entity  Pathologie
Tecubarities of the condition are (1) type of inflammation
tedema hemorrhage and few leul acvtes) which differs
tiom that of ordinaiy pneumoma produced by pyogemc
hctersa (2) enlargement of the hning alveolar epithelal
cells (3} necross of alveolar and hronchiolar epithelum
(4) formation of a hyaline membrane that lines the alveol
() marked edemr and fibnin deposit m alveolar walls
{(6) extensive diffu e and progressive intershtial prolifera
tion of fibrous t1 sue throughout all Iobes of both lungs
assnciated with facal vrgamzation of intra alveolar hemor
thage (7) pre ence of eosmophils m mterstitial tissue
(three of the four ¢1 es) (8) absence of stamable bacteria
w the lesions These changes cause extreme dyspnea and
vwmer and after ol den weels to dilvtation and
hypertraphy of the 11ght ventricle of the heart so that at
the end 1n the one patent who survived the earher stages
of the disease gruve symptoms of myocardral msufficiency
developed

The clinical picture develops 1n the following manner
Pulwonary mflammation develop msidiously with Iittle
local or constitutional disturbance little fever no ncapact
tation little sf amv increase 1n leukocvtes Shortly after
nnset connective ti ue be.ins to proliferate within the
alveolar walls and oon dyspnea comes on and grows
severe as result of the disturbance of the relation of the
capillaries to the aheolar lumen hy the interstitial growth
o fibrous tissue and eradual compression of alseolar spaces
T the rapidly advancing fibrosis Two of the four patients
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died of slowly progressing suffocation Later arculation
mn the lungs 15 impeded pressure 1 the pulmonary artery s
increased and soon the right ventricle becomes dilated and
hypertrophied Three of the four patients showed enlarge
ment of the right ventricle Then the symptoms of conges
tive heart farlure appear as more work 15 done by the nght
Naturally death 1s not inevitable after onset The authors
heart death finally occurs from myocardral insufficiency
have occasionally seen localized forms of the disease i
the lungs of pattents who recovered but died of other
causes these localized forms consisted of small or larger
areas of a weblike pulmonary fibrosis sumiar 1n appearance
to the late stage of thts disease The cause of the disease 15
unhnown No predomunating orgamsm has been found 12
the sputum no bacteria can be stained i the lesions at
autopsy It may be due to an imvistble virus but posabihty
of a chemical irntant must be considered

Emphysema of the Lungs Ronald V Christie (Unn
of London) uses the term emphysema to mean chronic
vesicular or hypertrophic emphysema of the lungs acute
semle and localized emphysema probably bemng distinct
entities The emphysematous lung 1s deformed 1n at least
three ways (1) Many lobules or air sacs are mmsshapen
and the alveolar ducts are dilated so that air 1s no longer
thrown mto the atrium as a jet (2) Septums between
alveolt may disappear so that the supporting framework
of the air sac may be lost The sacs or bullae then become
comparable to bags of tissue paper which are easily com
pressed and eastly dilated (3) The amount of air in the
lungs 1s usually increased but not proportionately to the
seventy of the disease nor 1s the volume of the emphysema
tous lung at rest ever as great as the volume of 2 normal
lung n full mspiration Thus the fung as a whole m
emphysema 1s not overstretched or overdistended anv
more than a normal lung 15 overdistended or overstretched
when a breath of moderate depth 1s taken Changes mn the
medium and Jarger bronchdl lumens are variable but the
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ternunal bronchioles and ahveol1r ducts are usuallv dilated
sometimes extending to the smaller broncln thus produc
e a picture resembling cylndric hronchiectasis

Recent imvestigations suggest that elasticity of the lung
nay be entirely lost at a comparatively early stage of
emphysema not as 1s usually as umed secondary to over
distention  becawse there 1> none in the emphysematous
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lung Rather this loss of elasticity could be the direct
cause of expansion of the thoracir cage Changes in pul
monry circulation consist of torn and obliterated capil
laties and widespread atherosclerosss The pulmonary
vascular bed 15 dimumshed and the work of the mght
sentricle may be increased although total blood flow
through the lung 1s not diumshed at least not unti] heart
fallure supervenes Peripheral lymphatics may show cellu
lar infiltration and the charactenistic pigmentation of the
lung probably reflects defictent lymphatic dramage
Crossly the lesions appeat most pronounced on the sur
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face of the lungs especially along the margins s
scopically  they extend throughout the lungs althouh
dilatation of air sacs 1s most conspicuous at the periphery
The most unportant disturbance of function 15 mability to
ventilate the blood usually apparent many years beforg
death Defictent ventilation 1s measured by analyzing the
artertal blood (see Table) In severe caces there 1s gro

ARTERIAL BLoop IN MobeErat: SEVERE AND FaTAL EMPHYSEMU
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deficiency 1n both oxygen absorption and carbon dioxide
ehmination n milder cases this deficiency 15 mamfest onhy
when demands of metabolism are increased by evercise
The defect ippears to lie 1 deficient ventilation of alveolt
rather than 1n any barrier between alseolar air and blood

Dyspnea 1n emphysema 15 caused by stimulation of the
respiratory center by carbon dioxide retatned 1n the blood
gaseous acidosis occurs and dyspnea results \Vithout
bronchospasm there 1s no orthopnea because there 15 10
pulmonary congestion

Diagnosis 1s difficult because mam signs are msleading
or unreliable Dragnosis should only be considered certair
when dysprea on exertion of msidions onset not due to
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b 1

bronchosp or left \ failure appears m a
patient with some of the physical signs of emphysema and
chronie bronchitis or asthma absence of dyspnea or of
physical signs casts doubt on the diagnosis but does not
exclude 1t The wital capacity test 15 of value because it
usually shows decrease from normal Determmation of
loss of elasttc recosl 1s valuable but not completely reliable
Treatment 15 symptomatic as elastic fissue cannot regen
erate and nothing can restore the lung structure Ephed
rine to relieve dyspnea deflation of the lung to increase
efficiency of respiration respiratory exercises to deflate
the lung and to tncrease use ot the diaphragm are among
the methods used When heart tailure supervenes oxygen
1s gnen Although recovery from heart fatlure m emphyse
ma 15 uncommon Christie had a patient who recovered
from two attacks after bemng moribund In the first oxygen
was gnen continuoush for a week 1n the second for 10
days He died during a third attack and diagnosts was
confirmed at autopsy
[See the article by Darling ¢f al this Yeag Boox p 149 —Ed 1

NEOPLASMS

1a and Pul y C: In 1941
E B del Castillo T A de la Balze and J Reforzo Mem
brives reported three cases by gynecomastia occurning in
the course of bronchopulmonarv carcinoma  these patients
also showed hypertrophic osteo arthropathy They now
report another case
In a man 63 pamn and swelling developed in the right
Lnce three years previausly and progressed slowly later the
same symptoms developed i the ankles shoulders and wrists
For ayear the hands and feet had been mereasin, 1n size
with enlargement at the end of the fingers The breasts m
creased for two years with sensiiveness of the nipples and
areolar region Body weight decreased 14 hg i 21/ years
Sexual function was retained until onset of this illness” then
marked decline m Iibido occurred
The skin of the face and upper and lower extrefuties was
pemented and numerou melanotic pevi were distributed
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over the body The nails on both hands and feet were thick
ened opaque striated and convex in both diameters Gemtal
harr was sparse and the mons venerrs had a femmne con
formation Subcutaneous tissue 1n the hands and feet was com
pact and adherent to deep planes The patient appeared
malnourished Articular movements were difficult and caused
pam  this was true al o n the vertebral column which dis
played marked kyphosis Size of the hands was ncreased
principally m the radiocarpal cubitocarpal jownts and at the
ends of the fingers Sinular but more marked changes were
present n the feet The skin of both areolas was pigmented
and both mammary zones were diffusely swollen to the suze
of a smll orange the nipples were large erect and of r
dish hue Mammary palpation was difficult because of tender
ness Physical and roentgen examunation revealed broncho-
pulmonary epithelioma

Sed rate was d Blood count showed
4100000 red cells 80 per cent hemoglobin and 10,300 leuko
cytes with 81 per cent neutrophuls 11 per cent Jymphocytes
and 8 per cent monorytes The only abnormal finding on
urinalysis was mncreased urobilin  Serologic tests were negs
tive Neoplastic cells were present in the sputum Excess
estrogenic hormones were present in the urime Androgens
were present in normal guantity

These factors suggest the possibthty that the pulmonary
tumor secretes a sub: of f fl or that
the tumor exerctses an mfluence on some endocrine gland
The breast 15 a secondary sex character and hence pro
duced by two factors (1) a chromosomc factor constitut
g capacity of the organ or tissue to respond and (2) 2
general factor represented by hormonal nfluences In
patt of most gy 1as and especially those
appearing with bronchopulmonary epitheliomas there are
both predisposing and precipitating factors

Predisposition to mammary enlargement 15 congemtal
and consists of an ntersexual condition in the chromo-
somes In most patients tlus 1s the only mamfestation but
1n the case reported there were also loss of hbido and
femintne hair distnbution The patient s history also re
vealed that there had been some mammary enlargement at
puberty which gradually disappeared The precipitating
pathologlc mechantsm 1s an ncrea e 1n quantity of estro
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NEOPL ASMS
and multiple adenowa  Sufficient attention to the soft murmur
and knowledge of Rodes report would have arded diagnosis
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Exploration of the right che t va decided on because the
adows were Jarger Two hemangi mas one on the posterior
masgn of the lower lobe and ane 2tout half as large on the
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from recurrence his disability 1s neghgible and often
absent A small proportion may be left with a dischargmg
smus but with modern methods this shonld not happen
often Most of the surinors in Broch s series were able
to return to work which often mcluded manual labor for
long hours Even m such patients who succumb to recur
rence the operation 1s worth while since by remowal ot
the obstructed and infected lobe or lung the toxemm
fever and sputum disappeai and they are able to carry on
normally almost to the end

[Interest contimues 1n the incidence of branchial carcnoma and
its possible mcrease Stemer (drehazes of Pathology 37 18519
March 1944) studied this question at the University ofv Chicago and
found no evidence of a real increase 1n the disease In § 515 necrop
stes the percentage revealing bronchial carcinoma was 2.3 Thus neo
plasm represented 7 6 per cent of all malignant tumors and 103 per
cent of all carcmomas Johnson and Remnhart (Qhio State Medul
Journal 39 1017 1018 November 1943) studied the autopsy mate
r1al from the Department of Pathology Ohto State University and
found a progressive increase i all carcinomas over a 25 year period
but no absolute crease 1 carcnoma of the lung —

Multiple Cavernous Hemangiomas of Lungs Success
fully Treated by Local Resection of Tumors leobert M
Jane (Unn of Toronto) reports a case 1n which the
largest tumor was the size of a hens egg

Man 30 after strenuous exertion a year previously coughed
up bnight red blood More serious bleeding occurred latef
Chest films at that time were negative and there were 10
tubeicle bacilli 1n the sputum He remained well for a vear
One month before admussion he coughed up blood three times
n one weeh and lost weight There were cyanosts of hips arx
finger nails and multiple small hemangtomas on the lower lip
(F1,, 32) saiud to have been there a long tine There was
no other abnormality except a soft blowing murmur 1n the
region of the nght cardiophrenic angle There was no cough
fever or sputum Bronchoscopv revealed no blood or sugges
tion as to source of bleeding White cell count was 11 4
with 78 per cent neutropluls 20 per cent lymphocytes 2 per
cent eosimophils Shape of red cells was normal There were
marked m: y and  hypoct d atton_ rate
was 8 Tuberculn test was negatne Chest films showed two
<hadows n the night lung and one or possibly two n the
left (Fig 33) Diagnosis lay between multiple hemangiomas
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was closed and the lung re expanded bv suction applied to an
mtercostal tube drain Recovery was uneventful (Fig 35 )

The specimen was a globular oy tic mass contaming thin
milky flurd. The wall was thin and sascular Two thickened
areas appeared to contan cartilage and another appeared to
be muscular (Fig 36) Microscopcally the cyst was lned
with tespiratory epithelum which for the most part was
lyng on a fibrous tissue base In some areas there was no
epithehial hning In the aforementioned areas however car

Fg 34—Upp med t 1 p t pJ ¢t gtow &rght do

tilage and considerable smooth muscle tissue were found In
other regions were numerous mucous glands nerves and blood
vessels Final diagnosis was bronchiogenic cyst of the supertor
d vt of the tract
The mode of development of tlus anomaly 1s probably
sl to that of congenmtal ev ts of the lung Most cysts
m the medastimum  untde me ¢ omtrapuloy nary cysts
have no connection with the air passages Chiari reported
five cases of diverticula of the trachea all of which were
located on the right side just above the carma It 1s possible
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margin of the middle lobe were seen at once and resected
locally Pleura over the base of the larger lesion was mcised
and four vessels each 5-6 cm i diameter were wolated
Igated with fine silk and divided. Blood supply to the tumor
being controlled the growth was dissected from the surround
ing lung tissue The excavation mn the lung was obliterated
and oversewn with chromicized catgut Blood supply of the
smaller tumor was controlled by passing a wedged mtestisa!
needle deep into 1t and doing mass ligation the tumor was
then removed Recovery was uneventiul He felt well was
working and capable of much more exertion than formerly
Cyanosis was distinctly less

Nine months later the left chest was opened disclosing 2
hemangioma on the costal surface near the postertor rounde
border of the lower lobe and another on the lower border ot
the lobe more anteriorly Each tumor was resected over
forceps and the defect in the hung closed with a runmng et
gut suture This was followed by further improvement 1
health and increase 1n exercise tolerance

Local resection appears to be preferable unless the 1
mors are so massive as to require lobectomy or pneumones
tomy Because of danger of fatal hemorrhage operation
should not be delayed

Bronchiogenic Cysts of the Mediastmum Three surg}
cally treated cases are reported by W E Adams and
T T Thornton (Unv of Chicago) one of which i
presented here

Man 32 complaned of dizziness and weahness for 3 yeas
Physical exanunation was essentially negative An x ray o
the chest revealed in the superior mediastinum a round opaqué
area projecting to the night of the mediastinum just above
the level of the aortic arch (Tig 34) On fluoro cops this
shadow was found just i front of the vertebrae and moved
upward when the patient swallowed This differentiated the
Jesion from a ganghoneuroma or neurofibroma An operatiod
was performed by approach through the bed of the fifth b
after a long section of it was removed When the lung
was retracted gownward a thin walled grayish cyst about 2
yn 1n dameter’ was seen lymng close to the trachea and esoph
agus The cyst was dissected frec from the surrounding
structures down to the trachealis mu cle to which it was
densely adherent and from which it appeared to be ancmgd
It was removed without entering the trachea the chest woun

) 7 The o S g 1250351s Augue 1943



NLOPLASMS 243
ongin Brouchoscopic examunatiin i 1 licated 1n the pres
ence of infection and symptoms ot [Te sure

Because of the rarty of thm Il 1rn and difficalty i
dfferentral diagnosis esploraticn t mdiawd Even when
the cysts are asymptomatic  urgery 1 adu able because
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of hkehhood of their mcreasmg, m size OF beconung 1
fected Dramage of the o1 t 1 to be avoided because a
persistent mus may result When complete  excision
seemed hazardous partial excision with destruction of the
lining mucosa of the remammng part gave good results m
two cases When the cyst 15 already mfected two stage
drainage with subsequent excision 15 suitable
Intrathoracic Neurogenic Tumors Edward M Kent
Brian Blades Amibal Roberto Valle and Enarts A Graham
(Washington Umus ) report 18 cases of proved mtra
thoracic nerve tumor and 3 others of probable but not
proved neurogemc tumor with an analves of 105 cases
from the hterature Of the 21 cases tumors were i the
posterior part of the thorax mn 19 ahd in the anterior
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that such a projectiorr mught be pinched off durmg the
stage of development giving rise to formatwon of a st
smular to that i the case described

Chnteal course depends on size and location of the ¢yst
and whether pressure symptoms on adjacent strictures
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are present Many cysts produce no symptoms and are
found accidentally on x ray or fluoroscopy of the chest
Thirteen of 25 cases collected by Heuer and Andrus were
first discovered at autopsy Pressure on the trachea or
large broncht may produce symptoms of anoxa or lead to
chromc mfection of the respiratory passages Occastonally
the cyst becomes infected as in one of the authors cases
and gnes me to pul 'y suf D 15
difticult hut 15 arded by x ray and fl
Location m the region of the trachea or major broncht
with vertical mwovement on swallowing, tends to differen
vate 1t from dermoid cysts and tumors of nerve tissuc

woroscopic eaanunation
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ever such extensne surgery ts contramdicated at one
stage the mtraspinal portion should be the pont of attack

TRAUMA

Experiences with Chest Wounds from the Pacific Com
bat Area. Emle Holman (M C USNR) reports that
of 36 patients with gunshot wounds of the chest seen at
Mare Island Naval Hospital 20 showed marhed dyspnea
and 16 hemoptysts usually mild 19 hemothoras with 12
aspirated 27 times 3 aspxratlon accompamed by replace
ment with airr 2 )l d 7t
not aspirated and followed bw uncomplxcated recovery
8 retamed foreign bodies removed 1n 5 8 fractured ribs
for which no particular treatment was necessary 6 suck
mg wounds requiring early closure 6 complicated by
empyema 2 of whom will require thoracoplasty for cure
There were no deaths 1w these pabents evacnated 1o the
mamland from the South Paafic area

Certain principles should be recogmized and followed 1n
treatment of thoracic mjunes The immediate care of
wounds of entrance and exit often deterrmnes the final out
come Butlet wounds are frequently small appear perfectly
clean heal hke surgical masions and after a month defy
detection For such sharply cut wounds a simple dressing
1s sufficient Bullets shrapnel and mortar fragments may
produce ragged dirty looking wounds with severely
traumatized edges capable of acting as excellent culture
medmms for growth of orgamsms Such wounds if seen 1n
6-10 hours should be excised under local anesthes:a the
taw surfaces smeared with a sulfonanmde mixture of sulfa
thiazole and sulfarulamlde equal pans and the skan edges
looselv appr 4 Gm
ts grven by mouth immediately follo“ed by 1 Gm every
four hours for three to five davs If seen later than 10
hours after mjury without obvious infection a cleansing
debridement 15 performed and af there 1s no sucking

7oA S g1 s T 1944



244 DISEASES OF THE CHEST

medmastinum 1 only 2 The group from the hterature also
contained only two with tumors m the anterior medt
astinum

The essential characteristics of nerve tumors m the,
thorax do not duffer from those of peripheral nerve tumors
elsewhere The symptoms may be ummportant or mort
severe and of the type resulting from involvement of
certain nerves In many cases the tumor 1s discovered by
X ray exammation made for other reasons Sometimes
patients complain of pamn which 1s radicular or referred
along an intercostal nerve Other symptoms sometimes
present are dyspnea stridor unproductive cough hoarse
ness with paralysis of a vocal cord and Horner s syndrome
from mvolvement of the sympathetic cham The tumors
present a rather defimte roentgen picture Thev are
usually single within the thorax and since most of them
are adjacent to or within the posterior supertor med:
astinum they present a sharply circumscribed nonpulsat
g round mass 1n the posterior upper thoras. In some
cases there 1s an associated erosion of the ribs adjacent to
the mass A lobulated e 15 alnays suggestne of
rapid growth and therefore of malignancy Otherwise
there are no characteristic x ray findings which justify
d of mal unless can be demon
strated Even demonstration of a pleural effusion does not
Justify an assumption of malignancy A diagnostic test
dose of radiation 1s of httle or no value mn establishing
malignancy because neurogenic tumors even malignant
ones are httle affected The only effective treatment for
mtrathoracic nerve tumors 1s surgical removal Because
of the high inadence of malignant change 1t 15 wise 10
remove these tumors as soon as diagnosts 1s made unless
removal 1s contraindicated for other reasons. The operatne
approach 1s planned according to position of the tumor
Smnce most tumors are n the posterror meduastmum 2
posterior approach 1s most often used If the patient has
an hour glass tumor both ntraspinal and intrathoracic
parts should be remorved at the same npcm%lf how
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Tan surfaces thus produced mav he shin grafted immedt
ately or covered with vaschine gauze or stenle cellophane
A firm volumimnous dressig well trapped m place by
adhestse plaster enarching the (hest should be applied
and not changed for 7-10 davs i ab ence of contraindica
tons  Sutures approaunating contanmnated muscle and
subcutaneous tissue must be genth appled and loosely
tied to avord encessnve strangulation and pressure necrosts
of included tissues Necrotic tissne serves as culture medt
um for bacteria and 1s frequently responsible for breah
g down of sutured wounds \When muscles are absent at
the site of defect 1n the tharacic wall re ection of one or
two ribs on one or both 1des of the defect will permt
closure of the now more niobie soft patts

Liberal use of sulfonanndes locally and orally 1s mdi~
cated 1 all cases The mere presence of hemothorax war
rants neither operation nor aspiration Asprration may be
houted to patients with respiratory embarrassment or com
phicating infection or 1f blood or flmd 1s not reabsorbed
dafter two or three week If dyvspnea recurs promptly after
simple aspiration relief mav be attempted bv asprration
and replacement with arr A hemothorax or serosan
guneous effusion that persi t bevond two or three weeks
without dimunution may be a pirated but replacement with
arr at this date 1s unnecessarv  Removal of foreign bodies
1 the chest may generally be postponed untd rdeal con
ditions prevail as for fluoro copv and proper anesthesia
Small symptomless foreign bodies mav be retamned with
out harm Linear wounds produced by debridement or
air at this date 15 umnneces ary  Removal of forergn bodies
may be closed with deeply placed night angled lock stitch
sutures of catgut on atraumatic needles Leahage of air as
demonstrated by drnpping water over the hne of suture
must be controlled by the msertion of adequate re enforc
ng sutures

Inasions m the myocardium may be closed with 1n
terrupted silh or cotton sutures Following operations on
the heart the perscardmum should be closed loosely with
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wound the tissues are not sutured the raw surface beng
treated with sulfonanudes and a dressing of vasebne gauze
Tailure to excise traumatized tissue 1n the wound of en
trance may lead to localized infection and subsequent ex
tenston to hemothoras resulting in massive empyema
Large suching wounds require immediate debridement and
closure of the opening 1f possible When first seen on the
battlefield such a wound after application of a sulfonamde
may be closed with massive dressings or a stenle glove
over the openmng and a tight adhesive bandage encirchng
the chest At first opportumty such wounds must undergd
cleansing debridement and removal of fragmented fbs
foreign bodses and blood clots in the chest cavity Sulfona
nudes are apphed to all exposed pleural surfaces and the
defect 1n the thoracic wall 15 Joosely closed With gross
contamination of the plearal cavity a mushroom catheter 1s
placed 1n the first 1ntact intercostal space below the wound
and closed with a clamp until underwater drainage 18
established at the bedside Considerable ingenmty may be
necessarv to close the defects 1n the thoracic wall depend
g on location and size Defects mn the lower chest €g
below the level of the dome of the diaphragm may be
closed by stitching the diaphragm to the parsetal pleura at
the upper border of the defect the diaphragm having pre
viously been paralyzed by transplenral crushing of the
phrenic nerve as 1t courses over the pericardium
Mauscles of the thoracic wall (pectoral latissumus dorst
and trapezius) should when possible be approaimated by
overlapping thus providing two lines of suture Relvxing
semilunar mcision 1n the muscle well away from the defect
may be made on one or hoth sides depending on the ease
with which the muscles are approximated There should be
«ufficient relaxation of the muscle to permit some over
Iameg and approaimation without tenwon If no muscle
1s available subcutaneous fat and fibrous tissue may sene
as one layer and <hin as the second When skin alone 15
avalable semilunar relaxing incisions may be mecessary
on one or both sides to effect closure without 1cn<mn\Th=
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raw  urfaces thus produced may be shin grafted immedi
ately or covered with 1ascline gauze or sterile cellophane
A firm volununous dressing well trapped m place by
adhe e plaster encirching the che t should be applied
and not changed for 7-10 days m ab ence of contramndica
tions  Sutures appromumating contaminated muscle and
subcutaneous tissue must be genthy applied and loosely
tied to avord exces ne strangulation and pressure necrosis
of included tissues Necrotic tissue serves as culture med:
um for bacterra and 1s irequently responsible for break
g down of sutured wounds \When muscles are absent at
the site of defect n the thoracic wall resection of one or
two nbs on one or both sides ot the defect will permut
closure of the now more mobile soft parts

Liberal use of sulfonaimdes locally and orally 15 indi-
cated 1n all cases The mere presence of hemothorax war
rants nesther operation nor aspiration Aspiration mav be
hmited to patients with respiratory embarrassment or com
plicating 1nfection or 1f blood or flnd 15 not reabsorbed
after two or three weeh  If dyspnea recurs promptly after
simple aspiration relief may he attempted bv aspirationr
and replacement with air A hemothorax or serosan-
guimeous effusion that persists beyond two or three weeks
without dimunution may be a prrated but replacement with
air at this date 1s unnecessary Removal of foreign bodies
m the chest may generally he po tponed until 1deal con
dittons prevail as for fluoro copy and proper anesthesia
Small symptomless foreign bodies may be retamed wath
out harm Linear wounds produced by debridement or
air at thay date 1s unnece an Removal of fureign bodies
mav be closed with deeply placed night angled lock stitch
sutures of catgut on atraumatic needles Leakage of air as
demonstrated by dripping water over the Iine of <uture
must be controlled by the msertion of adequate re enforc
mg sutures

Incisions 1n the myocardum may be closed with
terrupted sillk or cotton sutures Following operations on
the heart the pencardium should be closed loosely wnith
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widely spaced mterrupted sutures to permit escape of
blood or flusd that might produce cardrac tamponade

Exploratory thoracotomy can usually be done through
mtercostal mcsions without rib division or excision if 2
suitable self retaining rib spreader 1s available When done
for removal of foreign bodies every effort must be made
to avord or lumt diviston of adhesions betw een visceral and
parietal pleurae to avoid unnecessary pulmonary collapse
Empyema developing the first two or three weeks after
imjury should be dramed by air tight catheter rather then
by resection of rib or intercostal incision Re expansion
of collapsed lung 1s accelerited Iy forced exprrator &
ercises The patient anspires deeply and then foraibly ex
prres agamnst a closed nose and closed mouth With an
empyema cavity or pneumothorax the patient 15 requ"’td
to do the forced expiratory exercises as often as every hour
during the day Thev must not be used with an open
bronchal fistula

\fter traumatic lestons of the chest mnvolving lacera
tions of the lung prolonged comvalescence 1s necessary
Return to duty should be postponed until roentgen €y
dence of mtrapulmonary damage has largely disappeared
and 1s mmmal

Findings 1 262 Fatal Accidents are discussed by G R
Osborn (Derby} As 1n the bram njuries due to drect
violence and to contrecoup also occur i the lungs and
heart with a third type due to pincer forces in v
shaped spaces The heart shows a fourth type of lesion
which 1s dependent on its rhythmc contraction The
thorax 1s typically compressed from the front and sides
the posterior parts near the spme hemng relatively fined
hence the typical contrecoup lesion 1s posterior

Lung lesions from direct violence are rib markangs
well seen m infants and ammals Lung Jesions from
contrecoup may be seen 1n all stages of deyelopment The
earliest stage 1s 2 hemorrhigie strught lie on the lung
s an almost constant position correspondung to the angle
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of the nbs A row of blisters can often be seen 1 addi
tion to the subpleural blood mark The hemorrhagic lne
1s produced by varying combtnations of subpleural hemor
rhage and hemorrhagic concusston of the underlying aheo
11 A common extension of this posterior contusion 15 to the
upper part of the lung i the cupula pleurae The further
stage shows extension lateratly and anteriorly The lateral
extension may become confluent with phremcocostal con
tusion and rib marhings It the lung absorbs the force of
the mcoming nbs as 1n nfants and ammals the near lung

bt ght

may protect the more distant one if the alveol transmmt
the force as mn adults with prtectne reflexe  developed
the nearer lung may show less damage

V shaped spaces are weak <pots m the thorix since
pincer forces may be apphed to the sides these contuse
the limbs of the pincers or the structures m the V spaces
The simplest example 1s the phrenicocostal contusion The
posterior part of the right nuddle lobe 1s apt to be nipped
between upper and lower lobe The anterior margin of the
fungs 1s an apparent exceptton to the danger of the
V pace

The commonest accident 1n the present series was a fall
(1n the street at work from moving vehicles and down
warious distances) The greater the force the hgher the
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probability of visceral lestons They are the rule m truck
bus and arplane mjuries and mn hombings especially m
persons n confined spaces

Acute pulmonary edema occurs mostly mn conditions
assocrated with shock It 15 only the most dramabic wman
festation ot peripheral crculatory failure Histolorc
changes ot acute pulmonary edema are essentially those of
ledh utenolar pasm with dilattion of the capllare
and venules resultng 1n stasis and edema The morbid
anatomy of pultionary contusion may become confused b
the addition ot acute hemorrhagic edema Microscop
ifferentiation Lowever 15 easy (Fig 37)

Pulmonary embolisim caused about 5 per cent of death
m patients without head mmjuries It was not found 1
patients with head mjuries probibly owing to restlessne >
of such patients Pulmonary edema occurred m 24 per
went With four exceptions the accidents caused hittle of
0 blood loss Tlus mdicates that blood loss protects again ¢
acute pulmonary edema and that transfusions which raise
the blood volume above its original level may precipat®
wute pulmonary edema

Chest Injuries and Traumatic Asphyxia J M Stichnet
and A P Hagedorn report a case

Man >4 was found unconscious under an overturned !mcm:j
The steering wheel rested on the night side of his chest an
abdomen On admssion hus tppearince was remarhable
There wa marked csanosis from the clavicular and deltord
regron up mcluding the entire nech face and head Trunb
and extrenutis had normal color There were multiple
peteclual hemorrhiges over the entire distribution of cywe x6l
petectuae i the bucel mucost and eatensive subconjunctin
hemorrhage  Respiratory distress was suggestve of an af
tempt at forced expiration with marked distention of the vems
of the nech The mouth was filled with toficco adding to
difficulty of respiration but this was easily aspirated $ free
the airway  There was no tracheal olstructon Hand  wert
clenched arm flexed and Tegs sometimes flexed and some
times extended sometimes flaceid and sometimes spastic an
the head was thrown back to give the 2ppearance of decere
brate nmdity  There was shght subcutincous emphy sema
TGy 1 oc Staff Meet M 3o Cl 19 07213 Ape 1944
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the i ht upper anterior asllary lne A roentgenogram of
the thorax revealed many fractured ribs on the right side sn
the posterior axillany hine and a small unount ot fwd 1n the
nght pleural space There was no evidence of extensive
emphysema. Pulse rate was 80 re prratory rate 22 blood pres
sure 138/98 and rectal temperature 100 F There was no sign
of shock

Oxygen 100 per cent was ginen with mid sedation Lumbar
puncture three hours later gave essentially negative results
and showed spinal flusd under normal pre sure The patignt
remained in coma for 18 hours und then gradually returned to
normal At all times after the first hour blood pressure re
mamned at about 130 70 Exammnation of the fund: revealed a
small hemorrhage 1n the superior nasal portion of the night
retina Eight days after adnmssion he was allowed out of bed
Four days later hie fir t noted diplopia when looking at a dis
tant object this changed to diplopia at closer ringe especially
when looking to the right Neurologic exammation gave nega
tive results except for weakness of the external rectus muscle
of the right eye Roentgenogram of the head revealed no ab
normality Smce discharge he has mmproved i every respect
except for weakness of the external rectus mu cle of the right
eye

Mass Asphyxia Medical Aspects of the Tube Shelter
Disaster Kesth Simpson (Guy s Hosp ) presents autopsy
findings 1n four selected cases of the disaster in which
173 persons died He discusses the mode of death in these
caces as compared with asphvxial events i general and
particularly as encountered 1  criminal deaths from
asphyia

An emotional person may die of anticipating asphyxa
m a matter of seconds only sufficient for a mere fluttening
arrhythmia collapse and death Pressure on the neck
particularly on the carotid smus mav induce a classic
vasovagal inhubition a reflex arrest of respiration and ar
culation A grl of 4 (Case 1) had a local brutse on the
left side of the nech over the larvnx and booted foot abra
sions crushed down from theé chin across the neck which
was violently hyperextended Inhalation of vomutus with
umpaction of food at the glothts may cause reflex vagal
nhitition and rapid death A bov 7 and girl 2% (Cases 2

W 1 £2309311 Spt 11 1943



252 DISEASES OF THE CHEST

and 3) mhaled vomt and this may have caused death
without prolonged asphyxia Local brochemcal changes
1n the heart muscle ensue with great raprdity mn asphyxiz,
and their effects on 1ts contractility and conductivity are
most significant n relation to death More general chan,ts
m blood chemustry also appear with alarming rapidity 1
asphyxiz An even more mmportant result of oxjgen stat
vation 1s seen 1 the brain and spmal cord tissues The
time required for disappearance of electric potentials after
the beginming of cerebral anoxia varies between 10 seconds
and 2 mnutes

Crushing pressure on the chest especially if smvolvisg
the heart as was evident in Cases 1 and 3 so much more
hikely in a young subject with an elastic compressxblc
thoracic cage may produce arrest of respiratory aod af
culatory rhythm A boy of 18 (Case 4) showed grave
thoracic and abdominal crushing but survived fong enough
to show equally sertous secondary changes resultung fron
these injuries namely traumatic paralyhic dilatation of
the stomach and small mtestine Increasing compression
of the neck may produce congestion 1n the head above this
level with small hemorrhages occurring m showers in the
skin brain and memnges Therr effect on the bulbar ced
ters 1s stmilar to that of contustonal edema with resulting
embarrassment or failure of respiration Such hemorrhages
were noted in Case 4

Three Cases of Poisomng by Irrespirable Gases (Phos
gene from Trchlorethylene, Nitrogen Dioxide Carbos
Dioxide with Reduction of Oxygen) are reported by E H
Derrick and D W Johnson (Bnsbane)

Case 1—-Man 26 employed as dry cleaner and exposed to
trichlorethylene left the plant in apparent good health One and
a half hour later he collapsed and died Autopsy revealed m
tense edema of the lungs there. was no inflammatory reaction
The delayed action severe pulmonary edema and sudden fatal

collapse are with ph whereas
workers poisoned by trichlorethylene become drowsy or uncon
Trachlorethyl .

Tugh
crous duFing exp 1 1y n
:cmpera!urcs It was assumed that the man who had beem

@ M J Autaha 355155 Ot 30 1543
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smoking 1n the poorly ventilated cleaming room by whaling
trichlorethylene through hghted cigarets had caused its decom
posttion with phosgene formation

Case 2~Youth 19 had lighted a fuse attached to a gehignite
cartridge 1n 3 deep well He came to the surface apparently
unharmed and worked for the rest of the afternoon. At 5 00
pm he complamned of headache At 10 00 pm. he began
vomitwig became dyspneic and died the next morming at 8 30
Autopsy revealed an acute inflammatory reaction in the upper
respiratory tract and edema of the lungs Microscopic examma
tion showed acute inflammation of the termmal bronchi and
bronchioles widespread rupture of the alveoli extravasation
of lymph and mfill with polymorphonuclear leukoeyt
Investigation revealed that the geligmite cartridges 78 i1
diameter were placed 1n holes 2 1n 1n diameter There was
an excess of air around the charge leading to excessive forma
tion of mitrous fumes consisting of a mixture of nitric oxide
the dioxide and its polymer both latter gases bemg toxic. In
addition _carbon monoxide 15 formed

Case 3—Man 26 went mto a vat which had been used
for storing fermented malt at 8 45 am At 10 00 am. he was
found dead at the bottom of the vat Autopsy revealed death
from asphyxiation Fermentation of sugar to alcobol and
acetous fermentation were probably gomng on at the same time
m the vat both unsuitable for respiration The first produces
carbon dioxide and the second abstracts oxygen

Case 1 dlustrates an mmportant mdustrial hazard for
trichorethylene 15 used extensively in cleaming metal parts
and clothes Nitrogen dioxide 1s important in mihtary prac
tice when bombs and shells explode in confined spaces and
15 a nish to civihans handhng explosives The combina
tion of carbon dioaide and reductron of oxygen 1s known
to miners as  black damp

[See Camiel and Berhan this Ye4r Book p 185—Ed ]

Pulmonaty Edema The vast expansion of industrial
production has exposed a greatly mcreased number of
workers to the hazards of toxic fumes with a resuling
nse i medence of pulmonarv edema Toxic agents m
phicated are cluefly oxides of mtrogen phosphorus oxy
chlonide phosphorus pentachlorsde phosphorus trichloride
methy] bromide chlorine cadmium 2nd dust from certam
alhalods | M Carhde (Rahway N J) describes a

G T A M A13ININE D 1 194
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sunple method proved effectne n prevention as el 3
treatment of pulmonary edema following expo ure 1@
toxic gases

Metnop —This consists i absolute bed rest anf snueditt
adnumstration of 100 per cont ovygen under atmosphent
pressure The expiratory valve of the efferent tube lads
mto the water bottle 15 set to afford I cm wate? prosse ¢
This pressure 15 gradually though fairly rapdiy (5-10m2
utes) raised to not more than 6 cm water pressuie Onvgen
admimstration 15 continued for one to three hours dupendt
on the paticnts condition Trnal periods are made of breath
ing ithout the mask for 101> nunutes and 1f any breatt
difhculty cyanosis or coughing ts ob erved the mash !
reapplied

Vith this method no fatahity from pulmonar) eden
has heen observed mn mne vears In some mstances ¢F
aderable time may elap ¢ between cxposure and delien
to the hospital In most of these advanced cases 1 wh b
actul pulnionry edema 1s present 1 1 100 solubion of
epinephrine 1s given by the oral nebuhizer prior to of dut
g admimstration of oxsgen Thie 1< alo 2 ~aluable
adjunct when the rrritant has produced hronchiolar <pas®
obstructing the intahe of oxigen Fpinephrine mab be
grven mtermuttently or contnuoush by applymg the
nebulizer to a side arm of the oxygen tube Carlicle adviscs
agunst use of oxvgen carbon dioxide mintures 2 masture
of oxygen and heliup has proved heneficial in 1 fow case

The ondes of rtrogen represent n many mdustrict
the commonest tause of pulmanary edema Since the 1¢
action often has msidious anset everv mdustyial physic®
<hotld be on the alert for its catlv detection

Treatment of Pulmonary Edema Due to Gas Poisonisé
1 War and Civiban Lafe Alan L Barach (Columb
Unn ) states that inhalation of oxvgen and helum 0 &e?
mixturcs under positine pressure 1s valuable in treatment
of ohstructine dyspnea and acute pulmonan edems the
onh contrandication 1s presence of shoch Fxperience with
use of posttive pressure respiration mn cnses of andustnd
gas poisonng ndictes that edema of lungs mav he pre
TRy N e Fagl 4 M4 2020 T Fh 4
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vented 1f edema has alreuwdy cceurred 1t re ponds to this
treatment better than tc am other A pressure of 3-6 cm
water 1s usually effectne in treatment of pulmonarsy edema
If all signs of edema have ceare]l gradual reduction of
pres ure over some hours 1s be t Preventron ¢f pulmonary
edema atter exposure to an irrtant gas s advocated by
whalation of air or cxvgen again t positne pressure for
two or three hours and then institution of trial perzads of
frcedom from positrve pressure to determine whether or
not edema 1s developm,, Since it may develop as late as 12
hours after exposure means for providing positive pre
sure should be at hand m am case in which contact with
a parsonous gas 1s hnown to have occurred

Inhalitron of 1 spriy ¢ ntunmg 05 cc of 1 per cent
epmephrine 1s helpful m cases with bronclual spasm
halation of D 5-1 cc ot 1 per cent ne svnephrin mcreases
the fumen of the tracheobronchual tree by vasoconstriction

In ervilan disasters 1n which phosgene or other gases are
hberated 1mmediate adminstration of posttive pressure is
adsocated  Although mhalation of oxvgen enriched air
overcomes the arterral anoxia prolongs hfe and 1n some
cases saves it 1n many cases discharge of serum continues
with impairment of bronclual dramage secondary infection
and broncl The are useful to
prevent infection but the primary pathologic condition 1s
that of hemorrhagic inflanumatory edema with mfection
only secondarily produced as result of bronchial obstruc
tion Use of positne pressure 15 more 1aluable than rest
warmth oxygen and sulfrnannde admimstration for it
prevents pulmonary edema the consequences of bronchial
obstruction and bronche pnenmonia

Adimnistration of positive pressure of 6 cm mav be
sufficient to heal edema i nne to three hours Pressure
may be begun at 3 4 S or 6 em depending on co opera-
tion of the patient If pulmonary edema disappears during
apphcition of positve pressure of 3-6 cm for several
hours pressure should be fowered to 2 em for one to two
hours more lowered further to 1 cm for one or two fiours.
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and then stopped If pulmonary edema has cleared tnds
are made of breathing without the mask for 530 mirute,
and if coughing and edema do not supervene treatment 15
discontinued  1f coughing and edema recur the mask 1
reapphed and positive pressure used as long as required
When pressure 15 apphied by the hood lower pres we
are used since positne pressure 15 then exerted on 1he
pulmonary capilfaries m both mspiration and expiration.
Pressure of 3 cm water 15 effectsye n terminating chmef
pulmonary edema although 4~5 cm may be used @
severe cases

I gas porsoning occurs 1n combat areas or 1n localities
where oxygen in cyhinders 15 not ummediately available the
metered postttre pressure mask may be used by detachieg
the collecting bag and rubber tube Then the patient 1
spires through the nspiratory svalve that connects with
the outside ar  dunng expiration the inspiratory valie
closes and the expired air passes out through a constncted
onfice representing a pressure of 2-10 cm water A fhree
hour period of breattung agamst positne pressure 15 tec
ommended foffowed by gradual lowering of presure 10
that of the atmosphere for one to three hours Tonger de
pending on estimation of severity of exposure If the
metered mash 15 used with awr the mper surface of the
mash should be equipped with an additional emergenc)
mspirators valce so that a plentsful mlet of wr will occur
without negative pressure dey eloping within the mash Air
containing 40-70 per cent onygen 1s better than 100 per
cent oxygen under positive pressure Without 2 mach the
patient should be mistructed to exhale through partialis
closed glottis thus mcreasing mtrapulmonary pressure
dunng expiration

[Far 3 description of Barach's axygen meter mask sce the 1943
YEax Book o Cunerat Mevicine, pp 202 208 —Fd 1
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Chylothorax. Chylothorax ts presence of a mulky fat
contaimng flud 1n the pleural space 1t occurs when chyle
escapes from the thoracic duct or 1its radicles and 15 the
result of trauma to the duct or obstruction of the duct or
great veins emptying mto 1t Arthur M Olsen and George
T Wilson (Mayo Climc) behese that 1t 1s not uncommon
and should be loohed for as a complication of war injures

Chylothorax should be suspected when pleural effusion
follows thoracic injuries or when there 15 no explanation
for pleural flud i nontraumatic cases The aspirated
pleural flud 15 milky white and when dropped on a glass
shide of aily appearance A creamy layer may develop at
the top of the tube after standing Sudan IIT discloses the
fatty nature Speufic gravity 1s over 1012 There are
numerous cells with lymphoceytes predominating The fluid
clears when atkalimized and shal en with ether Total fat
content varies from 04 to 4 per cent Chylepencardium
and chylous asaites may occur with chylothorax

Treatment 1s not satisfactory Measures are directed to
mantain nutntion and to replace serum protewns and fats
lost in the chyle by Iugh carbohydrate hugh protemn diets
There are reports of remtroduction of aspirated chyle into
the venous crculation 1n hope of preventing perspheral
edema Sodum aitrate or heparin must be used as ant
coagulant Solution of acacia or plasma given itray enously
appears a safer method of restoring normal osmotic pres
sure 1n the blood Thoracentests 15 necessarv for relief of
acute respiratory embarrassment It 1s not always desirable
to try to keep the pleural space empty by repeated thora
centesis as the flmid tends to reaccumulate rapidly Tn about

50 per cent of patients with traumatic chylothoran the
ruptured thoracic duct heals i a few weeks and they
recover completely Attempts have been made to close the
ruptured thoracic duct by ntroduction of foreign sub
() J Thra S g 135362 Fbuoy 194
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&yt Intokhe pleural space Successful results have been
reported after mtroduction of sterile broth or gomenol
mto the pleural space One patient with traumatic nght
chylothorax was cured after interruption of the phreme
nerve Elevation of the daphragm presumably clo ed 2
perforation of the duct in the lower part of the thora
Roentgen therapy used for nontriumatic forms 15 most
valuable when clivlothori 1s secondary to mabgnants
especially  [ymphoblastoma Prognosis i nontraumatic
cases 1s generally poor as the underlying disease 15 usually
sertous In some cases no obvious etiologic factor 1s dem
onstrated posstbly some trauma 1s responsible but malig
nancy mu t always be kept 1n mind

Relief of Acute Pleunitic Pamn by Intercostal Nerie
Block Harry J Price (Emorv Unn ) describes 2 pro-
cedure using procamne hydrochlorde It 15 smple and
effectine often producing permanent rehef of pleural pun
associated with pnenmonia It allows relatnely free motion
of the tharacic wall and so fivors adequate aeration of the
lung Dramage of the involved area of the lung 15 pro
moted for coughing 1s rendered less panful which 15 an
added advantage m patients m whom sputum 1s difficult to
obtam Chest binders and adhestve taping are avorded

\fFTIIDl‘)—The nerves to be injected correspond to the

spaces extut defimte tend; on shght pres

sure The n,ection 1s usually made w the postenor avillar
line or -mterior to thus if hyperesthesia 1s located more
posteriorly it 1s made 1n the mudscapular hine A procame
hydrochloride wheal 15 first produced mn the overlving <hin
A 20-21 gage necdle 15 then introduced through the anes
thetized area until contact 1s made with the onter border of the
nb immediately above the selected spice The persosteum is
anesthetized with 1 few mimims of the solution after whic
the needle pomt is carried down to the inferior margin of the
rib where 1t falls into the groove occupied by the intercostal
nerve and vessele At this pomnt traction 13 cxerted on the
plunger until 1t 15 ascertamed that the needle his not entered
2 sessel If no blood 1s drawn the nerve s nfiltrated with
2 ce of a1 per cent solution of procaine hydrochtoride

Thisteen patients with pneumoma and one with pidt

@ T A A 1362629 No & 1983
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monary infarction with severe lancinating pamn were thus
treated all but three of the pneumonia patients had audible
fricton rub Pamn was relieved i all i 5-10 munutes
after the injection and recurred 1n only two patients One
of these was relieved by remnjection the other had to be
gnen morphine 1 addition VMost patients had tachy pnea
and 1n these the respiration became deeper slower and
more regular with obliteration ot the respiratory grunt

ASTHMA DISEASES OF THE BRONCHI
Pathol Anat

P y of Asthma, C Wegelin
(Bern) reports two cases with enmphasis on the mucro

FoB—W lgm Bod b b1 X 300

scoptc changes n lung tissue aftected In asthma The
morphologic changes consist charactenstically of desqua
mation of epithelum filled with mucus Iyahne thichemng

) Sh md4 Wl h 4587 8 1944
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of the basal membrane hypertrophy of the elastic longitu
dinal fibers and arcular muscles, severe infiltration of the
mucous membranes and peribronchial tissue by eosmophl
leukocytes herniated widemng of the ducts of mucous
glands and unusual development of the mucous glands The
lumen 15 filled with tenacious sometimes spirally turned
mucous masees contamng very fine pecularly formed
threads first described by Marchand (Fig 38) The hyper
trophy of the circular muscles 15 caused by bronchospasms
and 1s not found m all cases of bronchral asthma Appar
enth therefore there are cases of asthma mn which only the
Iy persecretion of tenacious mucus 1s responsible for the in
dinidual attach

Case of Bronchial Asthma Due to Alumunum Dust
Since Evang m 1958 noted imcrease of bronchsal asthma
m Norwegian alununum workers no further obseryations
of this phenomenon hare been reported Lawrence H Cot
ter (New York City) reports a case.

A workel 1n an arpline fictory whose job consisted of
boring holes 1n alummum plates complained of tightness i
the throat which was relieved on leaving the plant In mn¢
months he had lost 27 Ib and the tightness tn the throat had
devel pud nto detmte attacks of difficult breathn, wlule 1
the plant He also noted itchung lesions on hands and arms
and edema under the eyes these symptoms also subsided when
he went home He was given a job in the yard where alum
num dust was less concentrated but without relief His chest
was large and moved as a whale with respirations the costal
angk wis cbtn  1he poreussion note was gcnet dly hypet
resonant The area of cardiac dulness was obliterated Breat]
sounds were distant and expiration was prolonged and low 18
pitch Blood showed 5500000 red cells and 20 Gm. hemo
globin (Sahli) which was unevpected 1n an undersized sub
ject 1n ill health Four months after last exposure i the plant
he appeared for a confirmatory test He had no asthma at
the time Tahen 1 a small room sprayed with aluminum dust
there smmediately devcloped an acute attach of bronclual
asthma with cyanosis distended nech vemns and wheezing 10
the chest all of which were rchieved on leaving the foont The
patient 15 regaming tus health n another occupation

@ J Tdntiyg 4T ¢l 25421 N mhe 1983
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Bronchospasm Associated with Pulmonary Embolism
Norman H Boyer and John J Curry (Boston Untv )
observed tran 1ent bronchoconstriction in dogs after induc
tion of pulmonary embolism Its climcal importance 1s 1n
doubt Bronchoconstriction appears to be a reflex mediated
over the va,us nerve the afferent 1mpulses are dependent
on a rise 1 pressure in the right chambers of the heart

Drug therapy may have some value Atropine apparently
presents bmnchos'pasm while papaverine produces transi
tory constriction and both should be used 1n treatment of
pulmonary embolism Digitalis 1 the form and dosage used
1n the expertments had no appreciable effect on the bronchi
Tt can and should be used when there 1s auricular fibnlla
tion or congestive heart fallure without fear of possible
harmful effects on the bronchi Epmephrnine should not be
used as bronchial antispasmodic because of ready produc
tion of pulmonary edema

Death of the ammals was usually due to respiratory
farlure Tlus 1s nextricably bound up with falure of the
arculation Agents most fikels to support both circulation
and respiratory center are oavgen papaverme and drugs
capable of raising the systemic blood pressure without pro
ducing undesirable side effects such as ephednine Depres
sion ot the center by injyudicious use of oprates or barbi
turates must be avoided Some of the newer pressor drugs
such as paredrine and paredrinol may prove even more
suttable than ephedrine to improve the blood supply to
the beart and medulla

[See Jes er and de Takats 1943 YEAR Book oF GENERAL Ment
cvE p 192—Ed

Diagnosis of Bronchiectasis in Young Adults Wilham
A Evans Jr and Leon T Calinsky (MC AUS) re
port on prebronch hic roentgen ob
served among mulitary personnel Of 95 cases frank
bronchiectasis was seen m 37 mimmmal or questionable
bronchiectasis m 24 and no broncluectasts in 34 (see
Table) In all bronchograms had been made and pre

(9) Ach Tt Md 73403409 My 1944
1) Am J Roetg 1 5183754 My 1944
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bronchogrpluce roent, enogruns were asvailable for exam
nation
Concernin, prebronchographic roentgen evidence of
bronchiect1sts, most mutnl films showed evidence of a
basal bronchopneumone infiltration Often symptoms were
INcioaneE o PResrONCHOGRAPHIC SIGNS

BroNcRECTASIS
N ne N mal Frank
- - H
<
S ox Nl | = Exf-
i’.\ 5% (a8
w8 R Rt ET
2230 E 8 e | ¥
None E) 2 1
Slowly resolving
lpucumoma 17 ln 12 420 )
romnent pulmonar;
warkings R EEIE AR AR
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k) appe i e of testons would lave warranted the
iy nuss of prnuary wvpical pneumonta but usually uch
te soms vesolyed completedy 1 10-14 drys \When they ho®
onhy pareal tesolution m two weeks and persist for three
ar {orte wilhs or longer bronchiectasts should be strongls
o dered Slowhy resolvn,, hronchopneumonia was set
m 2y of the W7 1 v 14 of the 24 cases and 11 of the
(e Vdess demte but frequent sign of bronchiectasts
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pltrtion \ less common but dependable sign or bron
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of cuntricted lang  pr ablv arel -+ g ulting from
theo 1 ot 2o mvel T N way seen 1
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Comparisons of the films show that bronchiectasis as
demonstrated by bronchegraphy can be predicted with
reasonable accuracy from a study of the prebronchographic
films Fairly close correlation was observed in 32 cases
with frank bronchiectasts m 21 with mmmmal or question
able bronchiectasis and 1 26 1 which no bronchiectasis
was discovered

[See also Grier this YEar Boox p 187 Bronchiectass should
always be suspected when auscultation reveals persistent rales

a section of the lung 1 which the roentgenogram shows a clear or
almost clear parenchyma —]

Sulfonamides 1 Bronchial Secretion Effect of Sul
fonanudes 1 Bronchiectasis Charles M Norns (Tem
ple Unnv ) studied the relation between concentrations of
the sulfonamide 1n bronchial secretion and n blood after
oral admxmstrquon of sulfadiazine m 12 persons with ac
quired br of bronchial secretion
were obtained by bronchoscop\ at interals of one to four
days and blood samples were taken at the time of bron
choscopy A modification of the Bratton and Marshall
method of quantitative determmation of sulfonamde con
centration applicable to bronchial secretion was used
Concentrations of sulfadiazine 1n bronchial secretion ranged
from 18 to 116 mg per cent with corresponding blood
levels of 39-164 mg Aserage ratio of bronchial /blood
concentration was 058 with an average vanation from
the mean of 008 or 14 per cent The values obtained 1n
patients with scanty secretions did not differ matersally
from those obtaned in patients with copious secretion
nor did the values differ much m patients with saccular
from those m patients with fusiform or evhndne bron
chiectasis

The sulfonamide concentration 1n bronchial secretion
following intratracheal or intrabronchtal nshllation of a
S per cent suspension of microcrystaline sulfathiazole or
a 25 per cent aqueous solution of sulfadiazine was ob
senied 1 10 patients with bronchiectasis Specimens of
bronchial secretion were obtamned by bronchal asprration

1
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at the end of 24 hour intervals Values obtamed with
sulfathrazole were greatest 24 hours after instillation w
patients with the smallest amounts of expectoration Intwo
appreciable amounts of sulfathuazole were found after 48
hours In none of the cases following mstillation of sul
fad were there fi of the sulfonimde
aiter 24 hours regardless of the amount of sputum beng
produced at the time of imnstillation presumably becatse
sulfadiazine 1n aqueous solutton 35 more rapidly elmnated
by absorption and ation than the susp o
microcrystallne sulfathiazole

Ten patients with acquired bronchiectasis were ginen
sulfadiazine by mouth 1 courses of 10-15 days To m
prove bronchial drainage bronchoscopic aspiratton was
performed at intervals of two to four days during the same
pertod Blood levels were maintaned between 8 and 12 mg
per cent The outstanding effect was a definite and marked
decrease 1 datly sputum volume varying from 55 to 8
per cent average 69 per cent The bacteral flora was alo
favorably altered although proper evaluation of this
change was difficult This plan of treatment should prove
of defimite value as a preliminary to lobectomy or pned
monecton for suppurative discase to lessen the possiility
of aspiration nto the good lung and to elimnate partially
the rish of postoperative atelectasts or pneumontis It 13
probably worthy of trial 1n cases of well established non
surgical bronchiectasis

[The sulfonarides as well as panallin_often have some effect
m ly y lesions d with
bronchiectasts and preparing the patient for lobectomy Trials are
bemng conducted of admimstertng the drugs by nhalation but 1t 1%
still uncertan whether this offers any advantage over the usud
method of admunistration —Ed




THERAPY AND MANAGEMENT OF VARIOUS
RESPIRATORY CONDITIONS

Control of Acute Infections of the Respiratory Tract
Alorris Siegel (New York City) reports on use of
sultadiazine for common acute respiratory 1illnesses among
highly susceptible children obseried for 18 months to
May 1943 The illnesse were mulder generally 1n the
drug treated groups than in untreated controls except
during outbreaks of
of viral onigin and in sporadic mfections occurnng during
the e pertods The beneficial effects were attributed to
the b action of sulfad on the
bacterra primaniv or secondanlv imvolved The extent
of the differences observed hetween untreated and treated
groups varied considerably and depended largely on the
nature and severity of the infections The beneficial effects
of drug therapy were measured by reduction m dura
ton of fever frequency of prnimary or secondary rises
mn temperature durmg tllness and number of patients
requining hospitalization after the first days treatment
Usually at least 24 hours passed before the climcal effects
of the drug were clearly noticeable

Although severity of the ilinesses in the control group
fluctuated with the vear to year vanations s sevenity of
infections prevalent at the time the infections in the
treated group appeared to be relatively mild during the
period of observation The drug therefore appeared to
exert a stabilizing effect on the course of acute infections
of the respiratory tract Such an effect might prove of
value during severe outbreaks of influenza and other
respiratory diseases due to drug susceptible bactena

Comparison of Four Routine Procedures in Treatment
of Acute Catarrhal Fever James J Short Lawrence O
Toomey Edward W Schoenheit Franh R Smith Jr
and George W Slagle studied these measures in 827

B iR B
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patients Treatment for group 1 the controls consisted
of only general measures and nursing care such as bed
rest abundant fluds during febrle periods sedatnes
codemne 1nd laxatives when indicated Lach patient was
grven a placebo capsule of mulk sugar every four hours
In group 2 these measures were followed except thit
two capsules were given every four hours each con
taming 3 gr aspirin 2 gr phenacetin and 1 gr caffere
atrate plus elar of terpene hydrate and codeme when
necessary for cough In group 3 1n addition to the general
measures 2 Gm  sulfadiazine was gren on admission
followed by 1 Gm every four hours until temperature
was normal for 48 hours In group 4 treatment conssted
of the general measures plus a special capsule contamng
1/2 gr codeme sulfate and 3/8 gr ephedrige sulfate
three times daily after meals and two at bedtime Esalua
tion of methods was based on the average febnle and
hospital periods and climcal impression

The shortest average febrile and hospital periods were
obtamned n group 3 the next shortest periods m group
2 and the longest periods m group 4 Despite this low
score for group 4 the medication made the patients more
comfortable than those m the other groups The medica
tion ginen 1n group 2 promptly releved aches and pams
frequentlv assoctated with catarrhal fever and thus af
forded comfort and well bemng cven though the average
hospital and febrile pertods were about a half day longer
than m group 3 \ distresang side effecj however wa>
the tendency to produce drenching sweats whichi nece
sitate frequent change of garments and may cause chulls
The msks attendant on sulfonamude treatment which
gave the best results m tlus study may be combated ]
adequate flnd mntake and use of suffictent alkali to Leep
the unne at a pH cf 7 5 or 1bove to prevent unmary
complicapons with the average dose The occastonal shin
reaction due to ihosyncrasy 1s mild and recedes on
withdrawal ot the drug The saving of time mn sich davs

s .
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and the almost certam prevention of more severe pul
monary comphcations m a certamn percentage of cases
of catarrhal fever make the sulfonanudes the measure of
choice for routine therapy Combiuung the results from
all groups and weighing relative advantages a combina
tion of sulfadiazine therapy with routine use of sufficient
codemne to mahe the patient comtortable together with
general measures and good nursing care apparently
constitutes the best treatment available at present

LUCu  of th ultonanule 1 r wuifaist ml aton par
ticularly over a long period 15 widely deprecated since this may
favor drug fastness of in ading micro organi ms as well as tissue
hypersensitnaty to the drugs —Ed 1

ronic y Catarth i Chuldkood A Brian

Taylor (Birnungham England Umted Hosp ) states
that the term chromec pulmonary catarrh describes a
chinical syndrome common m children which causes
recurrent respiratory attacks often suggestne of asthma
but associated with inflammators lung changes In some
children the attachs are muld and are referred to as
bronchial colds with shight pyrexia and cough 1n others
the asthmatic features predomunate with labored wheezy
breathing and prolonged difficult expiraion Again a
nuld pneumonic attack may appear Duration and ter
munation vary although the slowness of resolution and of
disappearance of cough is most noticeable The acute
asthma picture often lasts several davs and 1s followed
bv persistent wheezing and a cough especally trouble
some at mght or increased by exertion with extrarespira
tory actinity Prolonged expiration 1s usual but rapid
shallow breatlnng s not uncommon Rales and rhonch
may be heard amywhere but especrally posteriorlv and
almost always bilaterally Between attacks the child may
be quite well but there 1s usually shallow breathing poor
development of the thorax with round shoulders flatten
ing antertorly and Harrisons suleus and coughing after
deep breathing or exertion Phatvngitis 1s often present
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and possibly nfected tonsils and postnasal catarrh How
ever cure of upper respiratory nfection does not neces
sarily prevent recurrent pulmonic attach

Ra graphucally mo of the diaph are
usually restricted In patients with an asthmatic tendenc)
the thoracic cage 15 deformed the ribs having an upward
tendency from excessive wspiratory efforts The chest
tends to rise on mspiration mnstead of expanding The
lung roots are unduly heavy suggestmng glandular en
largement The striations radiating therefrom are thch
and 1ncreased especially to the lower lobes but often
mto all zones The parenchyma may have a shghtly woolly
appearance The biateral and symmetrical nature of the
changes 15 of 1mportance During or immediately follow
mg an acute exacerbation there may be shadows of pned
momic consolidation m some parts of the lungs later
hilms will show them to have disappeared

In differentill diagnosis true asthma  bronchicctasts
and tuberculosis must be considered

In the acute attach treatment 1s that of acute bronchitis
asthma or p depending on pred: features.
Trequency of attacks and permanent damage must be
considered In peacetime winterng in Switzerland for
several years proved most satisfactory proving that
climatic measures gne good results There seems to b
a tendency for the child to grow out of the condition OF
at Jeast the susceptibility to 1t as he reaches adolescence
if the 1ll effects can be prevented by avording attacks for
some_ iiars much of the danger has gone Breathing
exeraises R Heat faulty posture and moycment of the
thoracic cage promite diaphragmatic movement ncrease
v oxcursiofn and restlience and unprove expira
110n are valuable Ingistence on nose breathing can obviate
much of the remnfeqtion and recrudescence of nfectton
from the pharynx (,roup teaching of exercses 15 best as
1t develops the teailt spirit  encourages regularity and
1mtiates new patient Treatment must be contnued for
months or years au parents must be taught the elements

re urato



THERAPY AND MANAGEMENT 269

Results include fewer and shorter attacks better health
between attacks loss of cough aund less susceptibility to
catarrhal infections

Expectorant Action of Paregoric Eldon M Boyd and
Marnion L MacLachlan (Queens Unv Kingston Ont )
mestigated the expectorant action of paregonc by measur
g its effect on output of respiratory tract fluld (RTF)

Paregoric mcreased the output of R T F 1n albino rats
cats rabhits guwmnea pigs and hens and would therefore
probably have the same effect in man Eapenments with
the components of paregoric—tincture of oprum camphor
benzoic acid o1l of amse and alcohol—regarding their
mndividual effects on the output of RTF showed that
ail mcreased the amount When combined however the

of p: d a more prolonged effect on

output than that obtamcd by 2 sununation of the effects of
the individual 1ngredients On further testing this syner
g1 tic action was not seen with freshly prepared paregoric
or with paregoric which had aged less than one year It
was seen best in preparations which had been aged well
over one year and were dark brown 1n contrast to the
pale and light brown color of nonaged preparations

Inve of the 1 of the action
was made 11 ammals m some of which the afferent vagal
nerves of the stomach had been severed Albino rats with
gastric nerves intact showed the usual response although
output was somewhat less than that previously obtaned
probably because the paregoric was not as old as that
previously used and possibly because of mampulation of
the 1ntestine Paregoric to rats with gastric nerves severed
did not augment output indeed there was decrease The
conclusion therefore 15 that the effect of paregonic on
output of RTF 1s due to a reflex from the stomach

Because of various reports on action of morphine on
gastric and intestinal movements blood pressure pupil of
the eye cholmesterase etc particularly one that recorded
that prlocarpine and cervical vagus nerve stmulation aug
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mented output of RTI the authors imvestigated the
effect of morphine on output of R T F Morphine lydro
chloride 1 mg per hg body werght mjected subcutane
ously into 10 albmo rats did not affect the rate of output
ot RT'I Twele others given 005 mg  physostigmune
sahcvlate per hg subcutancously followed by 1 mg mor
phine hvdrochloride showed no effect on autput of RTF
A New Apparatus for Admimstration of 95 Per Cent
Oxygen 15 described by Meyer Saklad and Alesander M
Burgess (Rhode Island Hosp Providence)
ArparatUs —Tlus consists of a closed ovygen box of the
usual type without the trav of soda lime formerly used In
stead of elininating carbon diovide by such a tray inside tie
box the respired atmosphere 1s errculated through a cylinder

Fg 39—Appa ts nuse

of soda lime outside the box Instead of using a motor blower
which would increase the cost and ncur fire hazard the
wnjector principle 15 used As the oxygen leaves the cylinder
under great pressure it 1s passed through a wventuri vale
creating a megatie pressure 1 2 side tube. Thus the flow
of oxygen mot only senves to satisfy the patients oxygen
requirements and maintan the desired 95 per cent concen
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tration but also sati factorily produces a circulation through
the soda lime which reduces the carbon dioxide m the box
to about 1 per cent The venturs valie creates varymg de
grees of negative pressure dependent on the flow

The avalability of ttus meapensne and satisfactors
method of developing and mamtaming Tugh mtrogen free
atmospheres should encourage use of this type of therapy
m conditions m which nitrogen remosal from tissue may
be advantageous

[A small efficient hood for oxygen therapy s also de cribed
by Latbertson and Codfsey (Jawrnal of the dmencan Medieal
Assoctation 125 492-493 June 17 1944 —Ed.1

I a4

Care of the U Patient. Hubert
R Hathaway (Univ of Califorma) states that respiratory
obstruction 1s the immediate cause of death 1n manv uncon
sclous of semwconscious persons even though partial or
complete occlusion of the mr passages 15 preventable 1n
almost every mstince The commonest form of respiratory
obstruction 15 1n the uprer tract and 1s caused by relana
tion of the muscles of the tongue and pharvna allowing
the soft parts to fall back snto the postertor pharyna
Stertorous breathing ndicates this tvpe of obstruction
To prevent 1t the mandible 15 raised and brought for
ward so that the tongue and soft parts are displaced
away from the posterior pharyna The next most common
form of obstruction 1 the upper trict 1s collection of
ecrehons mucus blood vomutus and the like The pro
tectine mecham ms such as expectorating  swallowing or
coughing are fost 1 the uncon cious subject Wipng
the material out with the finger covered with gauze 1s
advisable but not completely effective m most mstances
‘The patient can be placed m the Trendelenburg position
so that the matersal will drain nto the nasopharynx or
he m1y be rolled onto s abdomen thus allowing the
forergn maternal to drain out and also pernutting tus
tongue to fall forward The <o called Sums tonsif or
cerebellar position 1s best because With miumal adjust
ment it clears the airway and heeps 1t clear by gravity
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mented output of R 11  the authors mestigated the
effect of morphine on output of RTF Morphime hydro-
chloride 1 mg per kg body weight injected subcutane
oush 1nto 10 athino rats did not aftect the rate of outpt
of KRTI Twelve others given 005 mg physoshgmne
salicvlate per hg subcutaneously followed by 1 mg mor
phme hydrochloride showed no effect on output of RTF
A New Apparatus for Admuustration of 95 Per Cent
Oxygen 1< described by Mever Saklad and \lexander M
Burgess (Rhode Island Hosp Providence)
APParaTUS —Tlus consists of 2 closed oxygen box of the
usual type without the tray of soda hime formerly uscd In
stead of elumnating carbon dioaide by such a tray mside the
box the respired 1tmosphete 15 circulated through a cylinder

Fg 39—App ts nuse

of soda ime outside the box Instead of using a motor blower
which would ncrease the cost and incur fire hazard the
injector principle 15 used As the oxygen leaves the cylnder
under great pressure it 1s passed through a venturi vahe
creatng a megative pressure in a side tube. Thus the flow
of oxygen mot only series to satisfy the patients oxygen
requirements and mawmtam the desired 95 per cent concen
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this the best most easily accomplished means of con
tinuous artificral respiration available A tilter or a door
or plank on a trestle 1s @ sabisfactory subshitute but the
tilting movements must be at least 45 degrees each way
to mahe real use of gravity

The Bragg Paul pulsator 1s the best of many devices
which provide mechanical mtation of the prone pre sure
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procedure Tt bas given good results in protracted treat
ment of resprratory arrest from pohomyelitis postdiph
thenic paralysis morphine and barbiturate potsomng and
other conditions It 1s sunple mexpensive and well toler
ated by conscious patients It seems to be most useful in
assisting patients who are losmg their power to breathe
but retan some ability to assist the apparatus Blow and
suck machmes of various kinds are efficient but not
physiologrcally as suitable as other methods

Oxygen or air enriched with oxygen as much as pos
sihle should be gren in all cases of asphyxaton If
oxygen can be supphied 1o the blood hie may continue
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The patient remains 1n place as Ius upper knee 15 flexed
supporting lim and making the use of pilfows unneces
sary In tlus posture he may even be left alone for short
pertods with more safety than 1n any other position The
unprotected unconscious patient must never be placed
i the sitting position  because this permits dramage into
the larynx and from there into the lungs

Restoration of Breathing in Emergencies and Man
tenance of Respiration 1n Nonbreathing Patients Cecl
K Dnohker (Harvard Univ ) emphasizes the speed with
which artificial resptration must be gmen to prevent
further asphyxial damage and death (Fig +40) The
Schaefer and Sylvester methods gie excellent emergency
service 1 the field and often mn the hospital with physicians
as operators For patients under anesthesia and on the
operating table mouth to mouth msufflation can be done
or oxygen can be admimstered through the ordinary mash
and rubber bag of the anesthetist The chest must be
watched and felt to ascertan that oaygen 1s actually
entering the lungs the prone position with the hea
down permiis dramnage of air passages

Protracted artificial respiration 1s more difficult Manual
methods all cause forcible exptration by manual pressure
which decreases size of the chest by forcing the abdominal
contents up agamnst the diaphragm and narrowing the
lawer part of the thoracic cage through inward and up
ward movement of the lower ribs When pressure 1s re
leased the elastic recoil of the parts causes inspiration
With Eves tilt techmc air 1s forced out of the chest by
an upward push of the diaphragm by the ahdominal con
tents followed Ey maxtmal passive descent of the dia
phragm when the head up swing reverses the movement
of the abdommal contents Tf pressure 1s appled as m
the Schaefer method during the head down swing ventila
n and clearance of air passages will be mmproved
the 1hythmuc head down position 15 ex
fical to the airculation Drinher considers
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heart 15 simplified snto two rubber syrmnges The one
way valves in vemns and heart are shown C indieates the
coronary artery wluch carries oxvgenated blood from the
main artery through the actual muscles of the heart to
jom blood flowing back mnto the lungs On tilting 1nto
the head down tilt pre surc ot about 4 ft of blood n

1 1T t oa (C bt by G II G bbe F 1w Sd
N ¥ m D° TEnglana )

the artertes will shut the main (aortic) heart valve and
must travel through the oxygen starved heart mascle
This should be mvaluable 1n starting a stopped heart or
estoring a feeble one Sumlarhy nerve cells of the bramn
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and pure oxygen hts five times the efficacy of air Carbon
dioxtde should not be used 1n concentrations higher than
7 per cent oxygen rather than ar should accompany
the carbon dioxide Respirators of various constractions
will 1lways save some Iives but there are many they wil
not save

Resuscitation of the Drowned I'rank C Eve (Hull
Tngland) <fates that resuscitation of the drowned 1s not
merely workung the bellows of the lungs but a fight to
revive cold asphyated nerve cells by circulation of warm
blood onygenated by moving lungs The Schaefer method
1s madequate the Siivester and the recent rocking method
are tn manv ways bettet Fuve stumbled on the roching
method by acadent and physiologic experiment showed
its effimency at 10 double rochs a minute with a tilt of
50 degrees to ventilate 600 cc per roch more 1entilation
would mtroduce the possible dangers of acapma The
method was adanted to ships of the Roval Navy by fiang
under the muddle of an ordinary stretcher a par of
grooved wooden blocks to prevent shpping On these
the stretcher can be 1oched 45 degrees each way on a
trestle 34 1 lugh or on a loop of rope (Fig 41)

Procepure —Schaefer s method 1s used untif roching can
be started The patient 15 lad face down and anhles and
wrists are locked to the stretcher handles The first head
down tilt of 45 degrees 1s maintamed until no more water
drams from stomach or lungs After a few mnutes a tilt
of 30 degrees each w1y (10 times a mmute) 1s enough to
ventilate the lungs During roching wet clothes are remove
and heat 1s appled

Advantages are that untramned operators can he used
1t does not myure tihs or viscera and 1s independent of
muscular tone m blood vessels or diaphragm 1 which
respect Schaefer s method fails

Tigure 42 represents the arculation Since gravity in
rocking affects onhy the longitudinal blood vessels they
are represented as straight tubes arms and head are
omtted as thev are counterparts of legs 1nd trunk the
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of oxypen uptake and cardiac output s wsually greater with
the roclung than with the Schaefer method the O tension of
the venous blood 1s b glher —Ed 1

Rehabilitation of Chest Case F Ronald Edwards®
(Umv of Lierpool) beheves that rehabilitation centers
can restore most patients to a tigh degree of fitness
a remar] ably short time Thus behef 1s based on a study
of a large group of chest cases both medical and surgical
which were under personal supervision all the time The
essential feature from the patient s viewpomt 1s that some
thing 15 being done for um He 15 guwided and urged to
further efforts throughont s cemvalescence by nstructors
and by the example ot i colleagues the competitive
element and team spirit are of some importance Exercises
must not be overdone as fatigue particularly in the early
<tages may soon develop Unless the patient has fully
recovered from fatigue before the next exercises are done
they become a burden tv they are Iy
done and recotery 1s sloned Rehabahitation must not
he farced

Causes of disability include weakness and nefficiency
of the respiratory musculature damage to the bony struc
tures of the thorax thichenmg and adherence of the
pleura pulmonary fibrosis loss of lung tissue emphysema
and finally pain On admission to the center a full history
1s tahen and chmecal examination made with roentgen
ograph A spirographic curve 1s tahen to gne informa
tion on tidal air pulmonary venhlation i liters per
mmute at rest vital capacity complemental air sup
plemental air maximal breathing capacity and evidence
«f inherent pathologic process The patent 1s then classed
for exeraises and asagned to a particular group As he
progresses he 1s put nto higher grades A continuous
chech 15 kept on improiement by wital capacity readings
chest and abdonmnal expansion measurements and fluoros
copy VWhen he approaches s maximal degree of fitness
a standard exercise test 1s made and cardiopulmonary
effictency estimated by the mercury U tube
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and breithing center recene blood rhythmically at bvdro-
static pressure calculated to be normal Vems of the ex
tended arms acquire a reservoir of blood ready to il
the heart again when the legs are tilted down Enery
drowning person s shocked and 1n shock the venous
stide of the heart 1s starved of blood In that cose the
head down tit will fill
and encourage 1t to beat
and pump On tiltmg feet
\ o down blood falls from the
W\ mﬁ/wu lungs past the open
{ Putmonary valves of the left side of
Aren the heart mto the ar

Heart tertes of trunk and legs
| ¢t Hence 1 roching grav

{ 1ty propels the blood a!
| Draphragm temgtell; in arteries an
vems 1 the direction of
the arrows reflun 18
prevented by vahes m
the vems and heart
Phystologic  experiments
confirmed  that blood
T flow to the bramn can be
mamtamed by head up
and head down positions

Vabemvem  alternated

|} Abdominat
Ny Covity

T

529
(o, Cap liaries of Heat loss must be pre
LegsdTrunk  vented Eve suggests hot
Fg4 ~Dag m fc lton water  bottles saddle

bagged over the nech of
an electnic shocl cradle tied to the head end of the
stretcher Hot water mught be poured over head nech and
heart Carbon dioxide inhalation with 5 per cent oxygen
used 1n resuscitation because it sttmulates respiratory nerveé
cells has been abandoned because 1t 1, a dangerous de
pressant to nerve cells of those at the pomt of death

[From epenmental evidence Hemmgway and Netl (British
Medical fournal 1 833 836 June 24 1944) conclude that,the ratio
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exammation alone and by the patents symptoms but
physiologic mvestigations and eaact figures are valuable.

Treatment of Sthicosis by Aluminum Powder D W
Crombie J L Blasdell and G VMacPherson (London
Ont ) report a three )ear vestigahion based on the work
of Denny Robson and Irwin who showed that silicosis
can be prevented 1n anunals by inhalation of small quan
tities ot metallic aluminum powder Only men still exposed
to silica dust m gold mines were considered and only
those with uncomplicated silicosts with measurable pul
monary disability were chosen

The ongmal imvestigators decided that to be effectne
metalic alumunum powder must be of a particle size
comparable to that of the dangerous wihca particle 1e
under 5 microns 1n diameter The powder 15 manufactured
directly before inhalation and adwunistered whle still
suspended 1n the atmosphere m its oniginal finely divided
state A specually constructed mull 1s used to gnnd the
alunuoum

Arparatus —The mll consists ot an alununum cylinder or
drum 12 X 12 1n mounted on a 34 :n hollow hatt This shaft
mside the mill has many mall perforattons on either side of
a short central peng or core which prevents ispired ar
from being drawn directly through the shaft without enter
ing the cylinder The latter 1s enclosed 1n a wooden box lned
with sound absorbing material The shaft 1s connected bv
a perforated cam to a 20 1 reducing gear operated by a
s+4 hp electric motor rotatng the drum or cylinder at
about 80 rpm All operating parts are well grounded. The
oppasite end of the hollow shaft 15 connected with a 12 L
gla s bottle which serves as a sedimenting chamber where
the coarser particles settle out A charge of 23 Ib chemucally
puire alummnum pellets sheared from 3/16 m aluminum rod
and measuring about 3/16 1n long 1s placed 1n the drum one
end of which 15 removable A small amount of alummum
ponder ts wtroduced with the pellets as a primer to facilitate
the grinding process m a new mill Before use the mull
<hauld be operated for several hours daily for a few days
until maximal efficiency 1s reached In general at an airflow
rate of 10 L per munute through the mull about 2-3 mg
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Instruction begins with correct breathing Patients 1
the surgical umt are unmediately taught the elements of
indnidual costal and diaphragmatic breathing so they
can perforin the respiratory exercises as early as possible
m the postoperatnie period usually the second or third
day By use of hand pressure breathing with mdsdul
areas of the chest can be practiced Patients admtted
to the center without having been through the surgical
unit recenve a stmular course of mstruction at a prelumt
nary grade with emphasis on developing expansion of the
chest area that has been pathologically affected The next
grade ntroduces shoulder and scapular movements and
side bending and rotating movements of the chest to
develop the accessory chest musculature and respiation
and to stretch and free mtermuscular and penarticular
adhestons General fitness exercises are added with bicycle
rniding  pulley and weight machines punch ball wall
bars shipping and ball throwmg football and goal hick
ing are valuable Later planned runs starting at 200 3d8
and working up to 2 nules or more are made ovef 3
rough arcular field track with the mstructor heepng
constant watch The mstructors are tramned to note first
signs of distress Pulse rate 15 taken before immednteh
after and five munutes after completion of the run The
rate should return to about normal after five munutes 1f
full fitness has been attamed but with longer runs this
m1y take up to 10 minutes The courses are gnen
the morning with the afternoons occupied by walks m
the country and recreational actriifies A weeks leave
1n the nuddle of the course should not be refused Chinge
of surroundings 1s valuable and mmproves mental font
despite the almost mnevifable fall m respiratory effiesen
during leave

\lanagement of the center by women physiotherapists
has heen found completely satisfactory Vassage 1s gnen
when necessary and wultraviolet Iight baths in winter
Tmprorement can be assessed during the course by chimeal
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followed by beneficial results 1 many cases chiefly shown
n amehoration of symptoms and in increased capacity
to work The authors believe therefore that mhalation
of fine particles of aluminum powder offers every prospect
of preventing development of human silicosis

DIAGNOSTIC METHODS AND SIGNS

Technic for Examining Exudates (Pleural Pericardial
Asatic) Especially for
1s deseribed by R Massin (Unev of Baset) The forma
tion of coagulums greatly impedes studv of <erous eaudates
and these i{ enclose a derable proportion
of corpuscular elements (cells bactera) which mav
escape detection The cells cannot be separated from the
fibrin network even by centrsfugation and the bactena
especially tubercle bacill: cannot be recovered for culture
or drawn nto a syringe for ammal moculation without
dissolving the coagulum 1n sulfuric aad or antifornun
which procedure might damage the orgamisms

This difficulty mav be overcome by adding to the punc
tate 079 per cent sodum atrate or some other anti
coagulant The 38 per cent sodium atrate solution used
for determination of erythrocvte sedimentation rate may
comveniently be used in proportions 1 § =1 + 4 For
detection of mahignant tumor cells the ctrated exudate
nstead of being centnfuged 1s best allowed to stand 1n
the tube until a sediment forms This sediment 15 Ioose
and there 15 no clumping the cells can be differentiated
microscopically Good pictures are obtaned which some
times resemble explants The sediment can also be stained
The cell aggregates can be seen under low or medum
magnification  whereas for accurate identification the
tugher dry lens systems are used best In urgent cases
when the time factor counts the exudate may be centr
$uged at low speed to avord clumping of blood cells

An incoagulable exudate 15 still more desirable for
TT@ skw md4 Wb 7390394 Ty a7 teas
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alumunum powder per L air 1s produced. The powder i
black and assays 20 per cent metallic alummum and 80 per
cent of oxide

TREATMENT —After the mill 15 warmed up the patent 1+
connected to the 12 L bottle by a I mn rubber tube to which
is attached a double Douglas valve to prevent rebreathin,
mnto the system and another short piece of rubber tubmg
with a metal mouth piece The nose 1s clamped shghtly
he mspires air enters the shaft through the perforations 18
the cam and 1s drawn mto the interior of the cylinder throu,h
the small perforations m the shaft Here the aw becomes
charged with powder and 15 drawn bach 1nto the shaft through
the perforations on the other side of the center peng The
powder laden air enters the bottom of the 12 L bottle where
the coarser particles cettle out only the finer ones entensg
the outlet tube at the top of the bottle Treatments were
begun with a five minute mhalation daly Ths wag smcreased
by five minutes every few days until at the end of about @
month 30 minute periods daily were given Treatments were
continued six days weekly until about 200 treatments were
gnen A few patients received as many as 300 Ths is
probably more than 1s necessary and later the number was
again reduced

Aluminum powder 1s harmless and proved definiteh
beneficral 1 some of the cases Of 34 patients who com
pleted the course of therapy 19 showed clinical improve
ment apparent chiefly in the lessening or disappearance
of shortness of breath cough pamn i the chest and
fatigue A reductton 1n incidence of colds and a gan 1o
weight were observed While 15 cases remained stationaty
it 15 emphasized that they were no worse and did not
progress despite continuous employment of the patient
1 sthea dust duning the mvestigation Respiratory function
tests repeated about every three months showed
provement m 12 cases

Twenty two remaned stationary despite contnuous
exposure to sihca dust Of nine controls untreated by
aluminum 66 per cent showed progression of ther dis
ease while under observation

Aluminum dust cannot be regarded 1n any sense as 2
cure for sihicosis so far as restoration of fibrotic lung tissue
to normal 1s concerned Its use however ap‘p/ear'spto be
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Un tiis country culturing of specimens has largely displaced
aumal moculation but this 15 justihed o1lv (f the preparation
of the medmums and ﬂ]e technic ot handling the specimen are
shilfully carried out—Ed ]

'y Shift m Ep Abd 1 Wall
Physical Sign Seen with Complete Umlateral Paralysis
of Diaphragm in Infants and Children Jacob S Laght
(Tohns Hophins Unny ) describes this sign wiich aids m
recogmtion of such paralisis on physical examination
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inflammatory reactionless process It occurs m the deep
ves of the legs usually below the hnees In its danger
ous stage it causes little venous obstruction Although
1t may occur at any age and mn an indniadual of any
physical type 1t 15 most common 1n the sixth and seventh
decades and 1n fat or fattish subyects The pecuhar and
dangerous quality of a quet venous thrombosis les m
its dearded tendency to form a loose soft detachable
thrombus A fatal pulmonary accident may come from a
leg appearing normal In contrast the great swollen leg
ot thrombophlebitis seldom causes embolism the nflam
matory thrombus beng fixed by local reaction m the wall
of the ven In quet thrombosis the onginal process
may pursue one of three courses (1) recovery without
extension  (2) development into phlegmasia alba dolens
and (3) formation of a propagating thrombus with put
monary embolism John Homans (Harvard Umv) re
ports 11 cases of the last category and discusses 6 addi
tional cases of embolism arising from thrombosis due to
mjury 1ifness or oid thrombophled Two
cases are presented here

Man 49 had had two episode of violent substernal pan
on successtve days three weeks previowsly with dyspnea
and cough There was thrombosis 1 a varicose vem of the
nght leg assotiated with cyanosis and slight swelling of
the whole might Jeg and indicating thrombosis as hugh as
the ngumal higament Operation consisted of division of the
night commen shiac vemn no thrombosts was found at this
level There was recovery with excellent function and no
further embolism

Man 55 three years previously had experienced a supposed
coronary occlusion from which he recovered One week
previous to adrussion there was a sharp pleural pamn on
the left side \ rays revealed a pulmonary infarct There
was a positive dorsiflexion sign in the night leg but no
cyanosis or edema Operation consisted of division of the
tight superficial femoral ven and peniartenal sympathectomy
No thrombus was found at this level Recovery resulted
with no further embolism

In the 1diopathic group were 9 men and 1n the entire
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In a new born mfant on repeated occasions 1t was noted
that with each mspiration the abdommnal wall of the whole
midepigastric region shifted markedly to the rght and to
some extent upward on the right describing a diagonal or
arciform type of movement with the conventy of the arc
down with each expiration there was a shift back to neutral
position In this movement the whole thickness of the ab-
dommal wall seemed to participate including the ki 2
demonstrated by a bit of adhesnve tape placed over the mid
epigastrium When the baby cried with resultant deepr
nspiration the sign was even more marhed The appearanct
of d 1 t was d by the fact that the

costal margin on the tight rose strongly with mspiration
(Hoovers sign) while on the lett there appeared to be
descent The umbilicus and area immediately above st toob
part m this motwon the <iphoid cartilage and area O
epigastric abdommnal wall immediately below 1t dd not
participate (Fig 44)

The sign was observed m four other cases of umiatera]
draphragmatic paralysis This shift m the epgastric ab-
dominal wall 1s possibly a corollary of Hoover s sign an
15 due to pull of the heightened msptratory ascent of the
costal margin on the affected side with assocrated widen
mg of the subcostal angle and ballooning out of the costal
margins themselves Three conditions it appearance of
the sign (1) One side of the diaphragm must be com
pletely paralyzed as shown by paradoxical movement oF
fluoroscopy with the other side mtact or nearly so (2)
The sign appears n fully developed form only mn snfants
and young children 1ts farflure to appear m adults 33
probably due to the relattvely lesser increase m ascent
of the homolateral costal margin attnbuted to the lesser
degree of mobility of the thorax itself Abdomnal muscles
mav also hrmt ascent of the costal margin and thew
relatnely greater development 1n adults may be partly
responsible for nonappearance of the sign (3) At least
in children as compared with infants 2 deep breath must
be taken

Pulmonary Embohism Due to Quiet Venous Throm
boses and Simulating Cardiac and Pulmonary Disease
Quiet thrombosis or so called phlebothrombosts 15 a 6oa
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series of 17 cases there were only 3 women Ages ranged
from 28 to 63 onlv three of those with idiopathuc cases
were under 50 Multiple embolsm occurred six tunes
the 1diopathic group There seems to be no rule regarding

ser: of indrvidual episodes In one case after magy
small embolisms had left no trace in the Jungs versfied
by x rays an latton of many f comung

from hoth legs and perhaps from the vems of both thihs
finally despite division of the femoral ven plugged the
pulmonans arteries with fatal result The other five 1€
covered after vein dnision There was one jatal st
among the five with single embolsm In the secondar
group multiple embohsm occurred four times In three
mstances all of thrombosis following old femoro-hiac
thrombophlebitis vemn division was followed by recovery
The fourth patient mn whom infarction followed acute
enteritis had heparimzation alone and died

When an embolus causes a true anatormc pulmonary
infarct a pleunitic type of pam results then there 1
little suggestion of angna or coronary occlusion But
emboli do not necessanly cause demonstrable obstruction
of a large or small pulmonary vessel and so are apt t0
cause substernal agomzing pam fanting or breathless
ness or a combination of these symptoms A norma!
electrocardiogram 1s with pul bol
but serious obstruction of the pulmonary crculation 1€
cor pulmonale will gne charactenistic signs . rays are
helpful m making a positine diagnosis of pulmonary 10
farction yet a clear lung field s consistent with serious
and repeated embolism

Consideration of these cases shows that since infarc
tion and embol! often late pul -y and cardrac
disease m ambulatory patients otherwise well they must
be considered m differential diagnosis of many acute and
recurrent thoracic disorders Treatment of choice ts sur
gery to secure interruption of the thrombosed vern proxt
mal to the source of embolism conservative treatment does
not preient continuance Or recurrence.
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DISEASES OF THE BLOOD AND
BLOOD FORMING ORGANS

GENERAL CON\SIDERATIONS

The folloraing articles are concerned wath t pc d 3 general
TutLre OF Dot 4P CpTiate t3 any particular ection —|

Physiology of Hemopoietic System 1n an.mts and
Young Children, Including Blood Picture at Birth and iz
Young Infants 15 diccusced by Pearl Lee (Detroait) The
new born begins Lfe with a blood picture pecubar to its
age group Change bean ocn after birth and are ¢ je
callv <tnking the first 1x months By the end of the ec
ond year the picture 1s approxumately that of the adult

The nes born has a verv high hemoglobin level and a
moderately high red hlood cell count with reticulocytes
and a few normobla t Cells more immature than the
normoblast are pathologic 1n the full term 1nfant but my
occur 1n the premature The mean corpuscular diameter
1s large bemng 86 (adult average 72-74) White cell
torming tissues are also active produang a total white
cell ccunt of 10 000-20 000 at birth there may be lugher
and lower values Mvelocytes are rare n the full term
snfant but frequent 1n the premature The platelet count
usually does not show great varations A few days after
birth a rapid decrease i hemoglobin and red blood cells
begms By the time the mfant 15 2 weeks old the hemo
globin level has fallen 3 or 4 Gm and the red cell count
about 1000000 Normoblasts disappear in two or three
davs or a weeh at the most Reticulocytes also decrease
This rapid fall reaches 1ts lowest pomt usually by the eighth
or tenth weeh The cell diameter also decreases to adult
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physwlagic  jaundice and increased prgmentation of the
blood serum The most widely accepted mechamsm for
the rapid change 1n the blood has been this speeding up
of the destructive process Hemolysis mn the new born can
easily become severe enough to produce an acute hemo
lytic anemia  Sometimes 1t occurs as a result of infection
or b as n erythrobl foetahs

The lowest levels of hemoglobm and red blood cells
are seen at 6 or 8 weehs Often reduction 1s excessie
producing moderate anetma probably due to a mild hypo
plastic state As admmstration of 1ron wiil not affect the
blond picture before sia or eight weehs the factors influenc
ing the hemoglebin and red blood cells m the early weeks
are probably physiologic or mntrinsic  After that time
extrinsic factors such as diet admimistration of sron and
nfections become more important At 3 months the retic
ulocyte count rises shghtly preceding an increase in the
red blood cells The hematocrit mdex falls to 35 per cent
the lowest normal limits at 6 months and remaims near
this level throughout childhood Between 6 months and 1
year there 1s hitle change in the blood picture At 2 svears
1t approaches the adult standard

Studtes 1n Protoporphynn IV Comparison of the
Erythrocyte Protoporphynin Concentration with the
Reticulocyte Percentage under Expenimental and Chinical
Cenditions Watson and Clarhe stated that the erythrocyte
protoporphyrin  resides chiefly 1f not solely  the retic
ulocytes This conclusion was based on finding of pro
topcrphyrin (1) 1n the reticulocyte rich upper strata of
centrifuged blood and (2) n samples of blood containing
only reticulocytes C T Vvatson Ooises Grinstein and
Viaclet Hawlanson (Unn of Mimnesota) report further
observations

In five rabbits with acute phenylhydrazine anemua the
curves of the reticulocyte percentage and erythrocyte
protoporphynin content followed each other closely The
crystailine protoporphvnin 1solated from the erythrocyte
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size The white count gradually drops to an average of
10000-12000 at 6 months During the first two weths
there 15 a rapid shift 1n the differential from a lugh per
centage of neutrophils to a preponderance of Iymphacvies
At age 2 the lymphocvtes are still shghtly m the majority

The high hemoglobin level and red cell count present at
birth are developed during the last few weeks of fetal hie
The primutive red cells appearing early i the embryo are
farge and nucleated about the fourth month the forma
tion of true red blood ceils hegins Concentration of hemo-
globn and red cells 1s still Jow at this ime Deyelopment
ot white cells occurs simultaneously wath the second tipe
of red cells 1n the bone marrow lver spleen and lym
phatic tissues As the fetus develops there 1s slow increase
m hemoglobin and red cells with reduction 1n cell diameter
and number of immature forms These changes continue up
to birth and for a few hours afterward

The blood forming tissue 1s extensive at birth Not onls
does red marrow fill the cavities of all bones byt 1<lands
of ervthrogenic tissue are present i hver <pleen and most
Iymphatic tissues Production of erythrocytes and myelod
leuhocytes 1n the ex fullary foci ceases datel,
However the lymphatic organs continue to develop and
are probably responsible for the preponderance of Iympho
cytes n infancy

‘The marhed changes n the blood picture beginmng 10
the first few days of life are no doubt due to the radical
changes 1 the new born s environment The orgamsm 15
as vet very unstable and the blood forming tissues share
1 thns mstabihty  Trivial causes may produce wide flucty
ations 1 the blood picture Sudden removal from a low
to a relatnely high oxygen tension may be the man
mechamsm 1mtiating early and rapid decrease mn hemo
globin and red blood cells This reduction must be accom
plished by decrease 1 blood formation or an ncrease 1
destruction or both Ewidence for decrease in production
y5 indrcated by disappearance of normoblasts and reduction
m retrculocytes Increased destruction 1s manifested by
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observed m posthemorrhagic 1ton defictency anemia The
amounts were also constderably mcreased in patients with
hemolytic anemia and with certamn tonic states but were
relatively low and within normal range 1n untreated per
<OnSs were pernicious anemia
Sterile tncubation of blood samples from the patients
and the animals for 2448 hours revealed a regular increase
1 erythrocyte protoporphy rin despite the decreasing retic
ulocyte percentage The authors consider the possibility
that erythrocyte protoporphyrin may be formed in wvivo
from hemoglobin under certain circumstances
The results of this mmvestigation indicate that at least
two factors n addition to the erythopotetic activity
account for erythrocyte protoporphyrin (1) iron defi
ciency or interference with utihzation of 1ron 1n hemoglobmn
and (2) b lobin degrad; in 1ntact blood

cells

Effects of Sulforamides on Blood Roy R XKracke
{Emory Univ) considers sulfamlamude sulfapyridine

lfathiazol Ifad as these sulfe des have
been m use longest and therefote permut evaluation

The drugs preduce simular of not identical effects on
the hlood The mechamsm of cyanous from sulfantlamude
15 unknown but evidence ndicates that methemoglobin 15
partly responsible for the cyanosis plus actual staming of
the bload cells by the purple axidized drug The drugs are
capable of producing serious degrees of acute hemolytic
anemta This disorder ts characterized by quickly ncreas
g pallor usually fever and rapid decrease 1 red cells
and hemoglobin There 15 evidence of nereased red cell
destruction 1ncreased icterus index urobihnogen and
perhaps chinzcal jaundice There also occurs reticulacy tosis
a sign of wncreased red cell formation These sighs demand
nvestigation of the blood picture and discontinuance of
treatment with sulfonamides

Agranulocytosis does not occur nearly as frequently as
acute hemolyhic anemia after sulfonamide admimstration
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was the i1somer type 9 corresponding to aetioporphytia
IIT In erght patients with pernicious anemua studied be
fore and at various intervals after liver eatract therapy
there was lack of correlation and in several instances evet
a marked diergence between the reticulocyte and pro
toporphynin curves The differences were not correlated
with the relative age of the reticulocytes as determined by
the amount of substantiz reticulofilamentosa In generaf
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the peak of the protoporphyrin curve was attained later
than that of reticulocytes (Iig 45) It 15 possible that the
first mass of reticulocytes appearing after Iner therapy
may be derived from megaloblasts and may not contait
as much porphyrin as those derrved from normoblasts and
later entening the airculation There was no correlation
between the reticulocyte percentage and the erythrocyte
protoporphyrin m various other diseases studied Increased
amounts of erythrocyte protoporphynin were regularly
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Central Nervous System Complications Ansmng from
Diseases of Blood Forming Tissues Stacy R Mettier
(Unnv of California) classifies blood diseases which may
gne nise to symptoms onginating 1n the central nervous
system mto (1) disease primanlv of the central nervous
system which 1s iy d e )l
arisng from space consuming lesions {3) complications
arismg from hemorrha,ic diathesss and (4) symptoms
oceurrmg during the allness which mvolve the psyche

Addisomian permictous anemia with subacute combined
<vstem disease 1s an excellent example of group 1 About
75 per cent of patients with pernicious anemma show central
nerious system tmolvement about 40 per cent have 1
volvement of the lateral columns alone and it almost 40
per cent there ts combined degeneration of the cord The
mtensity of the neurologic mamfestations mav vary mark
edly depending on mental acwity of the patient severity of
the anemia and degree of cord degeneration Among the
carlh manifestations «f posterior column im olvement may
he numbness tngling and feeling of coldness i the ex
tiemities Usuallv these svmptoms subside during early
treatment thus favormg the hypothesis that they are due
to penipheral neuritts However they sometimes persist
for vears despite adequate Iiver therapy Late mamfesta
tions of postertor column degeneration are a dimimshed
or lost vibratory sense development of ataxic gait and loss
of sense of finer co ordmation 1n the fingers Under these
circumstances the biceps triceps hnee and ankle reflexes
wiil be decreased or absent With lateral column mvolve
ment evidences of upper motor neuron degeneration dom
nate the picture The reflexes are tncreased there may be
ankle clonus the Babmski phenomenon can be ehicited
wd there 15 spastic paralysis of the lower eatremities
These lesions and their diagnostic aspect should be well
understood so that the patient may be treated not only for
the anemia but for prevention of disabiliies inadent to
combmed system diserse In most cases adequate Iner
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but 1t 15 more serious Although complete agranulocytoss
mav not develop m some patients a considerable number
show varymg degrees of leuhoperia Unlike acute hemo-
lytic anenua agranulocytosis results only after the drugs
have been given for a considerable period usually ene to
three weehs 1t may even develop alter discontinuance of
therapy Clinically the patient suddenly becomes worse
and there may be comeidental development of ulcer ta the
oral cavity Treatment ncludes prompt cessation of the
drug repeated transfusions liberal flud intake mtensine
treatment with hver entract antramuscularly and use of
pentnucleotide If the patient has a serious infecton and
develops a moderate leuhopenra from the sulfonanude 1t
15 not necessary to discontinue, treatment since the chance
of severe leukopenta deseloping may be preferable to with
holding a life saving therapeutic agent Furthermore 21
other sulfonamide may be substituted

These drugs are also capable of producing marked
thrombocytopema with resulting hemorrhages of vanous
types and often death All four drugs have been mcrmt
nated 1 15 such cases 1n the literature The mortality was
tugh and 1n the fatal cases suppression of platelet output
seems to have been an irreversible process Thrombocy
topenta may oceur esther early or late duning treatment and
should be considered a possible compheation at any time
during treatment Obyious treatment 18 prompt withdrawal
of the drug and transfusions

Extreme leuhocytosts mav occur occasionally the total
number of leuhocytes reaching, 50000 60000 or perhaps
100 000 cells per cu mm Sometimes the granulocytes may
show an alarming degree of immaturity so that the conds
tion 15 properly labtled a leuhemoid reaction The picture
may be confusing to the physician particularly in a patieat
with clinical improvement because 1t 1s difficult to know
whether he 15 beconung better or worse

Sulfonammdes should be t\hen only under close super
wision of 1 physictan and adequate hematologic studies
should be done i both the early and the late stages
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observed four cases ot thrombocytopemc purpura com
plicated by hemorrhage mnto the central nervous system

Psichotic states 1n patients wath pernicious anemua often
deselop in the a, ed when artern sclerosts and senbity ma
e additional factors coutributing to the mental aberra
tion Hyland and Farquharson state that patients with
permcious anemua often show well marked disturbances
m the emotional or mtellectual spheres or both Emo
tional upsets include anviety states with varying degrees
ot depression and paranmdal trends In contrast to thus
VMettier observed patients i such a mamiacal state that
torce and 1solation were necessary The intellectual defects
are mamfested by impairment of memory perception and
attention With adequate treatment the psichic symptoms
are usually lessened or disappear In presence of arterio
sclerosis or semlity menta! symptoms may progress despite
treatment

Tropical Eosmnoplilia hendall Emerson reports that
this endemic disease apparently widespread in the coastal
regions of southern India 1s characterized by a chromc
paroaysmal cough frequent attacks of asthmatic breath
mg weakness hstlessness loss of weight and appetite and
leukocytosis ranging from 20000 to 60000 apparently
due chuefly to an increase in eosmophils which constitute
50-80 per cent of the totat number of white cells Onset
15 gradual with low grade fever splemc enlargement
arathy and weight 1> &\ week later hacking paroxysms
of coughing begmn usualls 1 the early morming and fre
quently with med 1y severe asth attachs
resembling true asthma in response to adrenergie drugs
There are numerous sibilant and sonorous rales through
ut the lungs and prolonged expiration After two or three
weeks fever subsides but the remaining symptoms persist
and become chronic lasting for vears if untreated The
disease 1s bemgn nc deaths having been reported Roent
~en appearance ot the lungs consists of fine diffuse mot
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therapy results m considerable mmprovement 1n the cen
tral nervous system symptoms m three to stx months

The space consuming lesions include Hodghins &
ease lymphosarcoma myeloma and leuhemia (chloroma)
and also Gaucher s disease and xanthomatosis Hodglans
disease and lymphosarcoma are the commonest The new
rologic findings are not speafic for any one disease and
may be protean The symptoms artsing from spinal cord
compression are of segmental character and vary depend
ing on location and extent of the lymphomatous growth
There may be mvolvement of exther motor or sensory tracts
and cadences of nerve root compression  Iatension of

of the lympl s process mto the cranial

vault may be suspected 1 presence of focal cerebrat sign»
associated with impaired function of the cranial nene
eg with aphasta facial palsy deafness or vertigo Dis
turbances of viston chohing of the disks and stupor ind:
cate progressive increased intracramal pressure Central
nervous system myolvement is not infrequent m leuhema
The lesions may result from leukemuc mnfiltrations or
tumor Ithe growths chloroma manifested chnrcally b
cramal nerve palsies signs of pyranudal tract mvolsement
and evidences of memingeal irritation when progressne
pressure develops coma may ensue Perststence of severe
headacbe 1n the frontoparietal or suboccipital regrons sug
gests leuhemic infiltration of the memnges

Hemorrhage wto the subarachnoid space or withm the
bran substance may occur early or late m the course of a
hemorrhagic diathests Diseases of the blood formig
tissues that are essentially hemorrhagie may result from
deficiency n quantity or quality m the elements ¢ scntnl
to formation of a satisfactory clot or to a defect m the
structure of the vessel wall This group includes there
fore arteriosclerosis deficiencies of vatamuns C and I
hemophilin and other bemorrhagic diseases In threm
bocytopemc purpura death usually results from hleeding
elsewhere before bramn hemorrhage occurs but Metuer
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cheerved four cases of thrombocitopenic purpura com
plicated by hemorrhage mto the central nervous sjstem

Psichotie states m patients with permicious anema often
develop 1n the aged when arters sclernsis and semlity may
be additonal factors contributing to the mental aberra
tion Hyland and Tarquharson state that patients with
pernicions anemia often show well marhed disturbances
m the emotional or intellectual spheres or both Emo
tional upsets include anxiet states with varving degrees
of depression and paranoidal trends In contrast to this
\lettier observed patients m such a mantacal state that
torce and 1solation wese necessary The intellectual defects
are mamifested by impairment of memory perception and
attention With adequate treatment the psvchic svmiptoms
are usually lessened or disappear In presence of arterto
sclerosis or senthty mental sy mptoms may progress despite
treatment

Tropical Eosmophilia Kendall Emerson veports that
this endemc disease apparently widespread in the coastal
regions of southern India 15 characterized by a chromc
paroaysmal cough frequent attachs of asthmatic breath
mg weakness hstlessness loss of weight and appetite and
leuhocytosts ranging from 20000 to 60000 apparently
due chiefly to an increase in eosmophils which constitute
50-80 per cent of the total number of white cells Onset
1s gradual with low grade lever splemic enlargement
apathy and weight 1> \ week Jater haching paroxysm
of coughing begin usuallv m the early morming and fre
quently d with mod Iy severe attachs
Tesembling true asthma in response to adrenergic drugs
There are numerous <ihilant and sonorous rales through
out the lungs and prolonged epiration After two or three
weeks fever subsides but the remaming symptoms persist
and become chrome lasting for years if untreated The
disease 15 bemign no deaths having been reported Roent
gen appearance of the lungs consists of fine diffuse mot
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thn,, with rregular 1l defined pea sized areas of mcreased
density scattered thickly throughout lung fields followm,
m general the course of the bronchi and being more numer
ous 1n llar and basal 1egions generally simulating milary
tuberculosts Etiology 1s unhnown The blood shows no
abnormal forms of eosmupluls to suggest leubenna and
the bemgn course and absence of cluncal signs ot per
artentts nodosa male pre ence of this disease unlihels

Carbarsone
Drainage of 05 gm daily

Hiver abscess
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Emerson reports a case complicated by Iiver 1bscess but
wlich showed the same dramatic response to arsemc ad
munistration first reported by Wemgarten The patient
30 probably 1cquired hus disease while hving in Inda but
st ramaned latent until resistance had been dimmshed by
a severe mtercurrent infection The remarhable therapentic
effect of arsenic points toward a spirochetal or protozean
1nfection as the etiologic a,ent The fact that oral treat
ment 15 as effectine 18 1ntr enous suggests that the gastro
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intestinal tract may be the chief pomnt of nfection although
this 15 not certan since a considerable amount of mgested
arsemic may be absorbed

Typical symptoms regressed onby briefly after surgery for
the Tner abscess When diagnosis was finally made 025 Gm
carbarsone was given twice daly by mouth after a rest
period of 10 days a second 10 day course was given There
was a shght nise wn total white cell count in the mddle of
the first course of carbar one without corresponding rise in
eosmophsls (Fig 46) After the first 10 days there was a sud
den drop 1n white cell count which had been over 20000 for
two months to 9800 This falt was due almost entirely to de
crease of eosnophils 1n the blood since up to thus pomnt they
had made up 50 per cent of the total whte cell count There
after total white cell count leveled off at mormal ialues
whereas the level of eosmnophils continued to fall to 16 per
cent of the total After the second course of arsenic there was
a further fall to 9 per cent The chest cleared up on ausculta
tion soon after the first course of arsenic was begun In six
weehs he was recommended for lumted duty

Blood Typing and Criteria for Blood Typing Serums
Willam Thallimer (Pub Health Research Inst New
York City) states that blood typing tests should be done
onh with hughly titered rapidhy acting standardized ants
A and antt B typing serums All tvping serums should
be tested at frequent intenvals with known A, A, and B
cells to make certain they have not deteriorated especially
1f hept n hqud form Bacterial contamunation renders a
typing serum useless and mav even cause nonspectfic
ag,lutination serums are therefore safer when hept m
frozen or sohd state Additonal accuracy 1s obtained by
use of two sets of serums 1 each test and performance of
the test by two technicrans each using a separate et of
serums To check the cell typing plasma or serum should
also be tested for its agglutmn content by using both
known A; and B cells

An accurate standardized method must be used for de

termiming agglutiun level or titer of typmng serums
This 15 done by a test tube method of titration Pretrans
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fuston tests should include direct cross matching of patient
and prospective donor s cells and serum or plasma The
safety of the unversal donor 1s determined by a simple
test A 1 50 dilution of the donors plasma 15 made m
phvsiologic saline and a drop of this mived on a glass
shde with a drop of a 2 per cent suspension of the recpt
ents cells If after nuamg and roching back and forth
trom time to tume for 10 mnutes no agglutination 15 seen
with the naked eye the agglutimn titer 1s not high and the
donor s plasma may be used However if the emergency 1s
great the type O mdwidual should be used as donor
regardless of the reciprent s blood type Direct compabl
bility tests are practically always carried out by a shde
technic A drap of the recipient s plasma or serum s nuxed
with a drop of a 1 or 2 per cent suspenston of the donot s
cells on one half of the shde and a drop of the donors
plasma or serum with a drop of 2 suspenston of the recipt
ent s cells on the other half Mixmg 1s done with the two
ends of a toothpick the slide 15 rotated and observed for
10 minutes If time pernuts the mixtures should be made
im separate test tubes with equal parts of the constituents
and the test tubes placed m a water bath at 375 C for
one hour The test tubes are then shaken gently to see of
there 15 visible agglutmation f not 2 drop 1s placed on a
shide and observed under low power Sometimes the serum
of very young nfants mav not contan demonstrable ag
glutinins corresponding to their blood type If that oceurs
the blood group of the nfant and the praspective donor
must be determined with at least one set of potent typing
serum and preferably with two sets

Pregnant or recently pregnant women who are Rh
negative and need transfusion should recerve only com
patible Rh negative blood If any person needs repeated
transfusions 1t should be deterruned whether he 1s Rh
positne or negatrve If Rh negatine then additional trans
fusions or repeated transfusions are safer 1f done only with
compatible Rh negative blood



TRANSFUSIONS OF BLOOD AND BLOOD
SUBSTITUTES

This subject contmves to be of military and civilian umportance.
The search of substitutes for human plasma continues espectally
sinca after the war blood may not be as freely donated as 1t now 15
for the use of the armed forces—!

Red Cell Remnfusion and Frequency of Plasma Dona
tions This study by Co T T C Bartter A M Wright
and R B Holt was based on the assumption that remnfu
sion of red cells would relieve donors of 80 per cent of
the protemn dramn and enable them to donate plasma oftener
than 1t the now prevailing mtersals of eight weeks Sin
healthy volunteer donors were studied each recerving back
the red cells suspended i > per cent dextrose solution the
day after bleeding [Red cells should never be suspended
n glucose solution alone for 1f warmed the glucose will
penetrate and cause hemolvsis unless sufficient plasma or
salt 15 present to mamntamn external osmotic pressure —
Eds | In the first group one gave three donations and twe
gave four each on alternate days The total amount bled
was appraximately 34 per cent of the blood volume caleu
lated from body weight In the second group each gave a
full sized donation weekly one for 9 weeks and two for
12 weeks In all the total plasma protemn and hematocnit
returned to narmal within 48 hours after reinfusion of the
red blood cells The final hematocrit hemoglobin and
plasma protein values were practically the same as the
mstial values Bilirubin levels and reticulocyte counts were
normal 1n all donors throughout the study the final red
cell fragility tests were also normal

On the basis of this prelminary work the authors recom
mend the practice of red cell remfusion mto donors de
rived from a malnounshed population or when a large
prope ttion of donors are women Pyrogemc reactions to
remfusions may be avorded by using nonpyrogenic fluds
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or pyrogen retentise filters An mcrease wn frequency ot
donations per donor would matertally aid the program

Effect of Storage of Citrated Blood on Survwval of
Transfused Erythrocytes Joscph 1 Ross and Milan A
Chapin® (Boston Univ ) point out that the survival in yno
of transfused erythrocites and the effectiveness of biood
preseriatives i prolongin, ~uch survival can readily be
determumed by use of donor red blood celfs labeled with
radioactive tron They used tlus method n study of the
cffect of storing citrated hlood on survival of erythrocytes

Citrated blood derned from donors with hypochrome
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anenna who had recened radicactive 1ron was stored u 3
refrigerator for periods varymg from 1 to 14 days Healthh
adults were given mntravenous wjections of 40 or S0 ¢
aliquots of the labeled blood and thewr blood was examined
at varymg ntervals after transfusion  Solutions of Lvans
blue dye were mjected immediatelv prior to transfusion for
subsequent determmation of plasma volume by the method
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of Gibson and Exvelyn The total radwactnity 1 arcula
tion at the ime each sample was withdrawn was calcufated
from the formula Total radwactivity n arculation =
radiactivity per ce blood X total blood volume The
percentage of the total transtused radioactnely tagged
cells 1n cireulation at any given tune was calenlated from
the formula Percentage of transfused radioactivaty 1n
arculation = total radicactnaty in circulation — total
radioactivity of the transfused blood

Staorage of atrated blood was found to exert a deletenious
eftect on erythrocites (Thg 47) When stored for 6 days
only 20 per cent of the enthrocytes survived and when
storage lasted 10 davs less than 10 per cent of cells sur
wned for 24 hours

The determunation of e throcvte radioactive sron con
centration at varying mtenials after transfusion revealed
that atter an mmtial decrea e for about 24 hours the con
centration of radicactive 1ron began to increase n each
imdnsdual studied It was concluded that the rapid decrease
represented destruction of transfused cells and the subse
quent progressive crease a re utibization of the labeled
iron originally contaned 1n these cells This Jabeled 1won
seems to be used for «vnthesis of hemoglohin preferentially
to and more rapidhy than plasma ron

Survival of Preserved Red Cells after Transfusion.
O T Denstedt Dorotln E Osborne H Stansfield and
1 Tochlin (McGill Lun ) compared the ments of twa
freservatne minture v storing blood at 4 C for vanous
pen b up to 57 dans and following red cell survnal after
1rm juton One solutien was @ o dification of DeGowin s
atrate dextrose formula 400 cc blood 80 cc atrate (32
per cent) and 120 cc detrose (54 per cent) This gave a
ratio ¢ f blood to 1sotonic diluent of 1 1% a proportion giv
g ¢ptimal preservation with most bloods The other
soluhon was a buffered ctrate dextrose muxture The
phosphate buffer was prepared as follows 03 molar (4 14
rer cent) monobasic sodium phosphate 1000 cc 03 niolar
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(12 per cent) sodwm hydroaide 92> ce  water 480 ¢
This nuature 1s 1sotome with physiologie salne solution
and has a pH of 74 Blood and diluent were muxed thus
400 cc_blood 60 cc atrate 60 cc buffer and 80 cc dex
trose Ttesh twice distilled water was used mn the solu
tions Thus both solutions were 1sotonic with normal
plasma and were used with blood in the proportion of 1
volume of the latter to 1 volume of diluent Under these
conditions red cells can be stored for six weehs and 1
some mstances two months with less than 1 per cent
hemolysis The buffered solution tends to prevent dense
paching and cohesion of cells during sedimentation and
1s mare effective than the unbuftered minture 1n retarding
autolytic changes particularly the breakdown of organc
phosphates during storage

Thirty fve transfusions were done and cell surnal
was followed by the method of Wiener Despite the ments
of the buffered minture red cell suryival was not noticeabh
superior to that obtained with the unbuffered solution
With esther mixture red cells stored up to 18 days sunne
as well as fresh cells after transfusion and may be detected
m the circulation for about 125 days Samples stored tof
24 days undergo shghtly more rapid elmunation, but 1t
several mnstances the cells did not disappear completeld
until about 125 days Bevond 24 days storage cell destruc
tion after transfusion 1s stifl more rapid and the maxumal
survival time 1s decreased There 1s evidence that cells are
not neces anily destroyed as soon as they disappear from
the crreulation but that a considerable number may reap
pear later usually between the fifteenth and the twenty
fifth day and sometimes about the sintieth day after trans
fusion Even with 30 dayv old bload cell survival 15 <uffi
ciently good during the first week after transfusion to
warrant using such samples m emergencies

Caution agamst Too Liberal Use of Citrated Blood 12
Transfusions, based on experimental results 15 given by
Tacques Bruneau and Frarts A Graham' (Washmgton
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Unn ) Two groups of dogs were bled repeatedly of 1 per
cent of their body weight and the blood was remnjected con
tmually sodmm citrate 1 06 per cent concentrabon being
used as an anticoagulant m group A and heparin in group
B Average survnal period in group B was almost three
times that m group A Fne ammals m group A developed
dyspnen and convulsiens or fibrillary twitchings prior to
death 1 none of the aimmals 1 group B were convulsions
ot fibrillary twitchings ncted The bloud pressure in group
A tell to a low level 21 hours prior to death wherd s no
such drop occurred i group B In group A the clotting
time showed a constant decrea e during the first hour and
an mcrease 1n some ammals before death In group B no
imtial decrease was noted and all animals showed marhed
increase m clotting tume toward the end The serum cal
cum m group A was dehmitely mcreased prior to death
1n the four dogs studied no changes 1n mtial and terminal
serum calaun values sccurred n gronp B

The earlier deaths of ammals 1 group A should be
ascribed to the toaic action of large amounts of sodium
citrate possibly through alteration in the degree of calcum
10mzation 1n the arculating blood

Studies on Transmussibihty of Malaria by Plasma
Transfusions Eugene T Lozner and Lloyd R Newhouser
{U S Nasal Med “ch al Betheda Md ) report re
sults of admunistration of plasma prepared from donors
with active malaria and preseried by different techmics to
35 patients with general paresis or nersous system dis
cases amenable to malania therapt  Dosages ranged irom
60 to 270 ml No unmediate untoward reactions occurred
In 20 admmmstrations of thawed plasma which had been

shell frozen m a solid carbon dionide alcohol batli and
in 3 adnmmstrations of restored plasma which had been
dried from the frozen state no transnussion occurred In
two admuustrations of plasma preserved in the hquid state
at room temperature for one day hefore mjection there
was one defimte and one probable transmussion In five
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Adnumistrattons of plisma preserved i the hquid state tor
one weeh no transnussion was ohserved except m one
doubtful case In five adnumistrations of plasma presened
m the hqud state for two weehs no transmission was
ohserved

Theve results mdicate that the danger of transmssion
of malara by plasma 1s mmumal The only defimte trans
nussion was caused by liquid plasima 1 day old In the tno
doubttul cases the patients had had malaria previoush
Snce plasma under 10 davs old 15 rareh admumstered for
bacteriologic reasons liquid plasma over 1 weel old and
frozen and drted plasma are safe as regards malaria teans
mussibahty The authors assume that in reported cases of
transunssion of malaria through stored whole blood the
clnef vector was the parasttized red cell

Concentrated Red Cell Transfusions \lonte L Binder
and Arthur Klemm (VMed College of Virgma) descnbe a
procedure for preparation of CRC (concentrated red
cell ) ats wse 15 as efficacous as whole blood i raising the
hemoglobmn level and produces no deleterious effects

Procepure —The concentrated red cell preparations were
obtaned from regular hospital donors The enwal apparatus
v senuclosed system wa used to collect 500 ce 1lood m 0
cc of 5 per cent odium citrate solutton The blood was tvped
by the cpen shide nucroscopic method ind then stored at +
to 6 C The red cell wae uuidly prepued for use o the
need for them arose \When obtamable the blood of the pa
tients own group wa ued othetwr ¢ group O was uc
The blool selected wi 2 to 7 davs old Before preparation
the donors blood wa cro s matched with that ot the e
cipient by the test tube miethod of Tand taner Tt more than
one donors blood wa to be used each donor hlool was
cross matched with that o1 the recipient and 2l o with the
other donor blood  Under sterile precautions the plasma was
a pirated off 1nto 1 pooling flash the pipet was then m erted
to the bottom of the bottle and the red cells were aspirated
into a different bottle leaving the buffy coat or gel wlich
15 composed of leuhocite  jlatelets and fibrn All ccll to
be used in the ame tran fusion were aspirtted 1nto the «ame

(Y Am J M Sc 0895105 J iy 1944



TRANSFUSIO\S BLOOD SUBSTITUTES 307
buttle  Fhe cells obtamred trom wne donor blood m tlus way
were called 1 donor umst ot concentrated ved cells 1€ 1 donor
unit of CRC After preparation the CRC were either used 1m
meduately or rteturned to the refrigerator untl used. They
were never hept longer than two dav  ter preparation

‘The CRC were gnien in the regular Upjohn recipient sets
which were equipped with metal creen hlters Dilution to
mamtun flow was uanecessary The reservoir of blood was
elevated about three feet higher than the usual level of three
feet above the antecubital fo 1t btan more pre sure
Average time of admimstration for each unit of CRC was 30
mmnutes A fairly typical donor umt consisted of 22> cc n
rolume with 219 Gm per 100 cc hemoglobin and 713 per
cent hematocrit all hemcglobin determinations were done by
the Sahli method and all hematocrits 1 Wintrobe tubes

There were 11 reachuns m 124 transfusions 9 con
sisted of culls and fever 1 was allergic (urticania) and 1
was a hemoly tic reaction two dayvs after transfusion Fne
of the 11 reactons occurred in 20 transfusions given to two
patients who recened CRC primanly because they reacted
to most whole blood transfusions despite all attempts to
find a source of incompatibility Discounting these two
there were six among 104 transfusions or a total reaction
rate of 58 per cent In the first 3 (000 whole blood transiu
sions gnen through the authors blood bank the total
reaction rate was 7 8 per cent Aside from this lower per
centage with CRC the reacticn were also milder In the
two patients who recened the 20 transfusions the chls
were not as severe or as prolonged and temperature eleva
tion was less marhed

CRC transtusions canuot be used for patients with acute
blood loss until the blood volume has returned to normal
and the only deficit 1s i hemoglobin Their use 1s con
tramndicated m shock burns and when the plasma proteins
are below normal The uses of CRC are not himited merely
1o elevating the hemoglobi lesel Evans has reported that
CRC were apparentls as efficacious as whole blood i con
trolling bleeding and other purpuric symptoms of blood
dvscrasias The authors observed the same beneficial re
sults 1n a girl 12 with a diagnosis of monocytic levherma
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Despeciated Bovine Serum (DBS) Substitute for
Human Plasma T’ Ronald Edwards (Unrs of Liverpoct)
states that substitutes for human plasma hntherto have not
fulfilled the three crter;n retention m crculation ard
erentual metabolism exertion of equivalent osmotic pre
sure mnontoxicity nonantigemecity and freedom from ants
bodtes Bovine serum can be made safe for man and appears
to meet these three critersa

Chncal trrals of DB S in 26 cases mdicate that 1ts
admimstration 15 unassoctated with severe reactions No
rigors were observed or serum sichness and delayed reac
tions even with large quantiies Shight fever was noted
n some patients but never over 100 F No chmical en)
dence of intravascular hemolysis or hemoglobmuria was
observed Protem was never found i the urine if 1t had
previously been absent No mathed mcrease of protem
occurred mn patients who had premnfusion albuminura g
gesting that the protein does not pass through the renal
capillaries and there has been no evidence that it passcd
out of any other capillaries in the body Osmotic pressute
effects are difficult to assess but the result mn one €as¢
of hypoprotetnemia with edema suggests that tius 15 con
siderable In cases of acute empyema with large and rapid
protemn loss admimstration of DBS was marhed by
ymmediate feeling of well being Anaphylaxis was not en
countered when tested for 1 10 patients

The solution 1s easily prepared 1s availible in enormous
quantities 1s completely stable and can be stored at room
temperature Tt may he grien rapudly and n large amount
and no patiént seems to hase been adversely affected Final
judgment must await the results of more detaifed hema
tologic and brochemucal studies of the effect of its admims
tration 1n the state o(\ shock I poprotesnenua and protein
deprvation and loss

TrcuNtc —Blood 1s collected at the abattorr n sterile 3es
sels from 16 to 20 pt 1s obtained from each amimal The blood
15 allowed to form 1 firm clot After three days the serum 15
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drained off mnto Winchesters and passed through woed pulp
to remove remaiung erythrocyte A small sample 15 tested
for gel formauion by adding a few cubi. centimeters of serum
to the approprate amount of formalm and ammomia and m
mersing 1n a water bath at 75 €

Serum 15 passed through a double Seitz filter 1f gelatihca
tion occurred 1n the sample sahine liuticn o nece sary first
Filtered <erum 1s collected 1 amt rt 403 cc 1 standard
transfusion bottles with perforated screw top and rubber
daphragms Requisite formalin and ammoma are added by
inyection through the cap 02 per cent by volume of formal
dehyde shake then 02 per cent Dy volume of 088 per cent
ammoma Any excess formaldelnde 1s comerted by the am
momia into hexamine  hich 15 innocuous Stenlity tests are
then made. The bottles are placed 1 2 water bath 1t
to prevent craching of glass and temperature 1s raised rapidly
to 75 C and maimtaned for 30 mnutes during which time
the serum 15 heated to about 73 C On coaling the erum 1s
rexdy for use

Chnical Use of Isinglass H L Pugsley and R T
Tarquharson seport on mtravenous adwumstration of
punified powdercd 1singlass to 61 patients at the Toronto
Cenerat Hospstal The powder dissolied 1n physiologic
saline solution and autoclaved was stored 1n the refrigera
tor until used the longest period of storage being 19 days
Concentrations of 4 6 or 7 per cent were used

Fifty eight admmmstrations were gien to 51 patients
chuefly for the purpose of detccting pyrogeme reactions or
other toxic effects Doses varied from 25 to 800 cc aver
age 300 cc  the solution was mfused by the grauty dnp
method except for the 25 cc doses which were gnen by
svrmge Febrile reaction was noted in eight mnstances In
no case was fever sustaned longer than a {ew hours and
the highest clevation of temperature 1038 F per rectum
occurred m a patient who had shght fever before the
ngection Two patients complaned of mmal chx]] the
others of a chilly Other
were malaise headache and nausea Results of mtrader
mal skin tests with 1singlass solution were negative in the
two patients tested No other reactions occurred
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Ten patients with shock or severe crrculatory collape
were treated by mtravenous admumstration of 1sinhass
without toxic mamfestation The dose vared from 200 &
m an mfant to a total of 8 800 cc 1n three days te a patient
with severe burn shock Of three patients with acute hemor
rhage two required additional blood transfusions to brng
blood pressure to normal 1n one blood pressure returned
to normal after adnumistration of 1singlass Three patient
with shoch following extensnve burns an infant and twe
adults responded favorably m one who later died of
toxenua the serum protems were normal at time of death.
Two patients with shock following compound fractures
were benefited Improvement resulted 1n two patients with
severe arculatory collapse but both died subsequentls

Five Cases of Jaundice Following Transfusion of
‘Whole Blood or Human Plasma are reported by R E
Stemer  The patients were battle casualties from Nosth

I Ta_nsrusion Onsar
T T
Casz | Ac | Date | Blood Ce|Pt sma Cc)Svur | 1x Davs) Recomsr
e e [Toms | R
1 23 (477 500 2500 |7 /3 87 7726
2 28 {4/11 3000 |7/18 93 8/16
3 21 |5/ 9] 1000 8/31 ] 14 9723
Stul faint
trace
Jai ndice
4 36 13/21 500 7710 | ny 8/
3723 500
324 500 220
3/29 | 1200
414 250
H 24 {322 500 5/21 66 died
5729

\frica and were admitted two to three months after beirg
wounded they then devcloped jaundiee Al had had trans
fustons of whole blood human plasma or both in varyng
quantines Treatment 1 ciery case was prumarily some
form of surgers with chemothcr ipeutic measures uch as
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antisyplubtic and ant1 gas gangrene serum and massne
doses of <ulfonamudes Datt on the cases are shown
the table

The chimcal picture resembled catarrhal jaundice or
nfective hepatitis in mamy ways The patients were shghtly
febrile with niusea anorenta shght abdommal discomfort
vomuting and sigus of jaundice liver enlargement and ten
derness 1 the right subcostal region In three cases there
was defimite lach of free Iule in the urtne with an excessive
amount of urobilin In three cases there was marked mono
mucleosis Some etinlogic sigmficance must be attributed
to (1) the temporal comncidence of the transfusions within
about three months n four caves and (2) the fact that
Jaundice has been observed only in casualties from North
Africa and not 1n those from other war theaters It would
appear therefore that winle transfusion may be the cause
of the jaundice certamn specal circumstances must he
attendant on the transfusion betore jaundice 1s produced

Viscose Tubmg for Transfusions Henry Naftulm
A N\ Wolf and S O Levinson {\Michael Reese Hosp
Chicago) believe that mncomplete cleansing of rubber tub
mg owing to the residual protem kit wn 1ts lumen 1s a
major cause of pyrogenic transtuston reacttons Too drastic
cleansing of rubber eventually destroyvs its original elastic
1ty thus reducing 1ts destrability for intravenous adumms
trations As a rubber substitute the heavy walled viscose
tubing 15 much sturdier than the regular viscose tubing
described Tn Hartman The matenial 15 impregnated with
ghcerin which acts as a hyvgroscopic agent When moist
the tubing 1s quite phable Vi cose tuling 15 supphed 1n
lengths of 1500 ft on spools 1ts low cdst 1s conducne to
its one time use  Vaporizaticn ol mosture during stenlt
zation mav be intbited W placm,, the desired length of
Viscose tubmng as a compact pachige m a glass tube Re
frigerator torage 15 advisable 1or partially used rolls
Experiments have proved the heas wafled viscose tubing
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10 be pyrogen free and ympermeable to pyrogens and ba
tern In 1137 blood transfusions gnven through wisco ¢
tubing the incidence of pyrogenic reactions was 064 per
cent a material decreise from the reaction rate occurrin
with rubber tubing

HEMOLYTIC ANCMIAS

A number of articles discuss various aspects of the problems
of 1ncreased blood destruction m hemolytic anemas —Eds

Acquired Hemolytic Anemua V. R Maon (MC
AUS) reviews the literature and reports 12 cases of
acute subacute and chronte acquired hemolytic anemma of
unknown etiology

In cluldren the acute form usually begins abruptly with
chills and fever and frequenth runs 1ts course m a neeh
or 10 day Inadults there 1s a varable pertod marked by
increasing fatigue weakness and malatse In a few ca ¢
this period is brief but 1n most it 1s msdious lasting 2
few weeks or even months before 2 physician 15 consulted
The complaints are exhaustion diziness anorexi1 nwsea
and often abdommal cramps Some complam also of head
ache breathlessness and faintness on exertion Pallor and
jaundice are observed first later the symptoms rapidls
become more severe and include ligh temperature chill<
profound anemia and at times delirrum or convulsions
Splenomegaly 1s constant One of Vlason s patients pre
sented an erythematous, lesion of the shin The stools are
often dark because of large amounts of bile pigment and
the unine contans large of hile and urobil
In some pattents especially children after a varable num
ber of transfusions the symptoms mprove and complete
recovery follons In others transfusions produce ntensih
cation of the icterus and fever without gun m hemo
globin 1 some reactions to transfusion occur In some
mstances the patient s condition soon becomes critseal and
splenectomy 1s necessary as a hfe saving measure Dura
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tion of the acute type vartes There are a fulmunating type
espectally m cluldren and a subacute type lasting one to
three months A number of cases are of the chronic type
marhed by acute hemolytic crices and by mstabihity of the
hemolytic balance of red cells but otherwise presenting the
same hematologic features as the acute type

The characteristic blood picture consists of profound
anermia with numerous macrocvtes and spherocytes a color
ndex at or above umty marhed reticulocytosis with other
evidences of immaturity of the macrocvtes numerous
normoblasts and leukocvtosts This tvpe of morphologic
alteration of red cells was called pscudomacrocytosis by
Dameshek and Schwartz An infrequent hematologic phe
nomenon i acute hemolvtic anenua 1s the presence of an
auto or 1so agglutmn and mn some cases of an 1so
and/or autohemolysin In Masons cases auto or 1so
hemolvsis was not present An auto and/or 150 agglutinin
was present 1n four cases Resi tance of red cells to lnpo
tonie <alne solutions was normal i most of the reported
cases In several instances fragihits of the red cells was
greatly increased but i most of \lason s cases was nor
mal In one patient hemolysis of red cells with hypotome
saline began at 0 85 per cent and was complete at 026 per
cent 1n another the corresponding figures were 082 and
028 mathird 08and 026 and i afourth 084 and 034
In the authors and i the reported cases the osmotic
fragility of red cells degree of spheroidicity and presence
of auto or 1so-antibodies m the serum mn vitro did not
correlate with the degree of anema or the rapidity of its
development Hemoglobinuria was not present i amy of
Mason s patients or m patients observed by Dameshek
Tt was reported in 30 per cent of cases of the more ful
munating type i cluldren

Pathalogic changes described were moderate enlarge
ment of the spleen with packing of the splenic pulp with
red cells to such a degree that the normal venous sinuses
were obliterated hyalme thrombi 1 the radicles ot the
splenic vemn or small peripheral venules narked hyper
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plasta of the bone marrow hemosiderosts of the spleen and
Iner and some degree of erythrophagocy tosts 1n both the e
organs and ustallh marked hyperplasit of reticulo
endnthehal cells 1 the spleen Iner and bone marron

The disease may heal ~pontaneously or 1t mav be cured
by transfuston or splenectomy  The more chrome tipes
of the disease mav or mav not be cured by splenectom
Durmg the seriou  hemolvtic crists splenectomy mat be
hfe saving even 1if 1t does not lead to complete cure Some
patients with the chronic type die of anenua or mtercu?
rent disease and some of a combmation of anemsa and
hepatic msufhciency with marked fibrosts of the Iver Tte
latter patients have pigment stones mn the gallbladder com
mon duct and hepatic ducts and frequently small putts
Iike pigment stones mn the intrahepatic biliary ducts

[The following articles are concerned with the theoretical and
chimeal aspects of the Rh factor —]

Heredity of Rh Blood Types Alexander S Wener
Eve B Sonnand Ruth B Bethin (\ew Yorh City) repor
that with the aid of three sarieties of antt Rh agglutmins
five sorts of Rh agglutinogens cin be demonstrated which
i combination determine eight types of human blood To
account for these samants of the Rh agglutmogen Wiener
proposed a theors of s\ allelic genes This theory postu
lates the existence of 1 series of illelic ,enes Thy RR
Rh Rh Rhand rh named after the serologic properties
which they determine The gene rh 1s recessive to the other
and 1n homozygous wndiniduals gives rise to the Rh nega
tive tspe The gene Rh determunes an agglutinogen Rh
which reacts with ants Rhy but not with anti Ry or antt
Rh agglutinms  Sumularh  the agglutinogen detenntned b
the gene Rh react only with the ants Rh  agglutmm
while agglutinegen Rh reacts only with the standard antt
Rh agglatin but not with anti Rhy or any Rh - The
ag, Jutinogens wuch are determmed by the genes Riy and
Rl on the other hand are charactertzed by thew abiliy
to react with two of the three prunry Rh agglutmms For
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example agglutmogen Rhy reacts with agglutimns anti
Rh; and ant: Rh but net with agglutimn antt Rhy How
ever the fact that blood of types Rhy and Rh each react
with two distinct aggluhnins does not mean that such
bloods contamn two genetwcalls separate corresponding
properties These agglutinogens are assumed to be due
to the action of single genes and are therefore inherted
as a umt their serologic preperties beng asersbed to the
presence of two or more partial antigens within the
molecule The behavior of Rhy and Rh, bloods 1s therefore
comparable to the reactions of blood of subgroup A; with
serums anti A and ant1 A; “ance every individual has two
genes of every allelic series one derived from each parent
they must also have a par of Rh genes Accordingly 21
genotypes are theoretically possible under the six gene
theorv and if the phenotype carresponding to each geno
type 18 assumed to represent merely the combtned effect
ot the two genes then the 21 ~enotypes gne rise to &
phenotypes When considering the reactions of each type
ot Llood with the serumys antt Rh and antt Rh  designated
secondary serums to mndicate that they each contam tno
of the three primary agglutinms 1t 15 found that serums
ant1 Rh and anti Rh  differ from the standard anti Rh
only 1n their reactions with bloods of the rarest types Rh
and Rl The fact that the most common human antiserums.
are antt Rh antt Rh and ants Rh coupled with the diffi
culty that most of the serums available are weak and there
tore gie wregalar results accounts for the confusion that
has heen caused by the discrepancies between the reactions
of the e serums

Results of an mvestigation of the Rh blood types 1 97
famhies with 275 children and in 135 mother child com
binations were 1n complete agreement with the theory of
tne six alfelic genes \When the theorv was tested by apply
myg the chi square and gene frequency methods to data on
the distribution of the Rh types i the population the
a,reement was al o satisfactory

Aside from thewr thenretical 1gmificance the R blood
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plasta of the horie marrow  hemosiderass of the <pleena 1
Iner nd some degree of ervthrophagocs tosts m both these
organs  and uswallh marked hnperplasia of retculo-
endotheltal cells in the spleen hyer and hone marrow

The disease may heal spontaneously or 1t mav be cured
I transfusion or <plenectonn  The more chrome tipes
of the disease mav or mav not be cured by splenectom
Durin, the serous hemolvtic ensis splenectomy ma b
hife saving even if 1t does not lead to complete cure Some
patients with the chrome tipe die of anemmin or tercsr
rent disease and some of a comhination of anem and
hepatic insufhciency with marked fibrosss of the hner The
latter patients have pigment stones 1 the galibladder com
mon duct and hepatic ducts and frequently small putte
Tihe pigment stones in the ntrahepatic bilary ducts

[The followmg articles are ¢ ncerned wath the theoretical 20d
chncal aspects of the Rh factor —T'ds

Heredity of Rh Blood Types \lexander S Viener
Fie B Sonnand Ruth B Belhin (\ew Yorh City) repart
that with the aid of three varieties of anti Rh agglutnms
tive sorts of Rh agglutinogens e1n be demonstrated which
n combimation determme exght tspes of human blood To
account for these \ariants of the Rh agglutinogen Wiener
proposed a theory of <ix allelic genes Tins theory postu
Tites the existence of 2 sertes of aflelic .enes Thy hh
Rh Rh  Rhand rh named after the serologic properties
whneh they determme The gene rh1s recessne 1o the othery
and 1 homezygous mdniduals gives rice to the Rh nega
tine tspe The gene Rh deternunes an agglutnogen Rb
which reacts with anti Kly but not with antt Rb or anh
Rh agglutinins Sumlarh the agglutinogen determined b
the gene Rh reacts onh wath the ant: Rh  agglutimt
winle agglutinogen Rh reacts ouh wath the standard ants
Rh agglatmm but not with antt Rhy or ang Rh - The
agelutinogens which are deternuned by the genes Rhy and
R on the other hand are characterized by therr abilitt
10 react with two of the three pnmary Rh agglntins For
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flus will determine the Rh antigens to which the mother
15 sensitne  either a specific hapten or 4 polyvalent miature
of haptens rmght be used 1 such cases Similarly from the
Rh type of the husband or child the quality of the Rh
agglutinns present i the sensitized mother s serum might
be predicted Thus time would be saved 1n standardizing
new antiserums obtained from mothers of erythroblastotic
babies

The authors beheve that therr findings jushfy the
mediocolegal application of the Rh tests i cases of dis
puted parentage The strihing differences i distribution
of the Rh blood types in different races may find practical
application 1 anthropol gv  To the geneticist the Rh
blood types are of mterest because they furmsh another
strilung example of mendelian jnhertance m man and
these properties serve to mark another pair of chromosomes
for linkage studies

Role of Subtypes of Rh in Hemolytic Transfusion
Reactions and Erythroblastosss Alexander S Wiener
(Jowish Hosp  Brooklyn) ponts out the analogous prob
lems of hemolytic reactions to repeated transfusions and
transfusions to erythroblastotic mfants and therr mothers
The Rh factor 1s the antigen invalved m about 90 per cent
of cases

A case of icterus gravs m an Rh positive infant with
Rh positive parents was explained by demonstration of
antt Rh 150 antibodtes 1n the maternal serum This appar
ently paradoxical result was clarified after further tests
for Rh subtvpes when 1t was found that the mother be
Jonged to subtype Rh father and mnfant to subtype Rh;
Rb Despite the apparently mitior difference m reactions
of the bloods of mother and mfant and the weahness of
the anti Rh 1so antibodies 1 the maternal serum the
disease 1n the infant was fulminating Recovery followed
transfusions of the mother s washed blood cells suspended
mn the father s plasma In hemolvtic disease of the new
born the mother s washed cells are alwavs swmitable for

() Am J €1 Pth 145 60 J 1y 1944
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types are important 1n relation to the application of the
Rh test n chncal medicine They explamn the puzzm,
differences m the human Rh antiserums For routine dn
nostic worh the standard antr Rh <erums gvng 8 pur
cent positive reactions are to be preferred because such
Serums react with about equal intensity with bloods of
types Rh; and Rh, With such serums the bloods of per
sons belonging to the rare types Rh and Rh would not
react which 1s advantageous because idividuals of type
Rh and probably also Rh can be sensitized to the factor
Rh In such cases transfusion with Rh negative blood 15
as reasonable as use of group O blood for indwiduals with
blood type A B and AB n ordinary cases i which ntra
group sensihization does not exist For classifymg blood
donors the standard ant1 Rh serums are not quite as
atisfactory  because an Rh negatie individual sensitized
to the factor Rhy for example might have a hemolvtic
reaction 1f given type Rh blood

The diagnostic human antt Rh serums most commonly
avarlable are not the standard anti Rh but anti Rh serums
Such serums frequently have the failing that they react less
intensely with bloods of type Rl than with blood of type
Rhy because the standard ant: Rh agglutmm whnch they
contain 1s considerbly weaker than the anti Rh agglutmn
if they are used controls of Rh positne blood of type
Rh as well as blood of type Rhy must be mcluded and if
necessary the reactions may be accentuated with the aid
of brief centrifugation

Determination of the Rh ty pe of the father of an erythro-
blastotic baby permuts a more defimte statement as to
prognosis of future pre,nancies If the father belongs to
type RbRh all children must be Rhpositine half
Rh; and half Rh. (usually) so that the prospect of the
sensitized mother beaning normal nfants with this father
15 extremelv remote Furthermore if it should become
feasible to develop a method of preventing the disease by
gecting Rh haptens mnto the mother or fetus then it
mught be important to know the Rh type of _ since
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Rh hlood group is mo t conunonly imolved 1 ats causa
von ather rad cell antigens may hehave sumlarh Wiile
mn 1 pregnancy 1n 10 the mother 15 Rh negatne and the
baby Rh positive and 1n 1 pregnancy m 5 the mother has
an agglutimn for an antigen of the A B O « stem of groups
present m her fetus the mcidence of the disease 1s much
les than1 appenth pe sible kR Race € T Tavior
D I Cappell and Marjors N\ \cFarlane studied 50
fanulies in which erythrotlastosis foetalis had been diag
nosed

Ot the %0 mothers 6 were Rh positne aind 44 Rh nega
tive the serums of 38 ot the Rh negatne women contained
ant1 Rh agglutimins Despite absence ot demunstrable ant1
RKh agglutinms i the other Rh negatne cases 1t 15 hughly
probable that iso smmumzation of the mcther to the Rh
factor played a part In some of them the absence ot nt1
Rh agglutinins mayv have heen due to length of time since
delnery which averaged tour vears agamst less than a
vear for the other 38 In none of the stx was there anv cer
tan evidence of ather blood group tactors being invohed
Examunation of offspring of these 44 Rh negatine mothers
33 healthy and 16 affected children failed to show one
Rh negative child The absence of Rk negatne children
from the healtin group 1 highl sigmficant and may be
prousionally explamed by two circumstances both 1n faver

t the predominince un n,, those shiwm,, the condition
of fanulies 1 which the fathers are homozygous (1) not
all Rh pesitnve children of Rh negative mother are equally
Table to the disease and (2) gscertamment 1s more fre
Auent when the affecte] chal 1 ha an affected abling than
when 1t 1s the onlv one affected 1 the family

Tn the present seme no mother who once had an
enthroblastotic infant ever had a normal surviving child
with one exception This cluld 15 the fourth in the fanuly
and 1 1 hopeative with cerram serums Ot the hrst clut-
dren borne by the 44 Rh negatne mothers 98 were un
affected > were stillborn and 1 15 known to have had

T P M T mes spro4 o194t
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transfusion and Rh negative blood 1s almost always sut
able (ven though mother and mfant are both Rh positue
excluding cases of course n which iso-antihodies of
specificity different from antt Rh are demonstrable in the
maternal serum

Tn patients with uneplamed hemolytic reactions to
repeated transfusions 1t 1s worth while to trv a transfu 02
o hiotagic test with 50 ce R)y negative blood even (husph
the patient 15 Rh positne before the reactions are aseribed
to 1 factor other than Rh unless tmmune 1so wtihodu
of a specificity different from Rh are demonstrable m the
patient s serurn In general m such cases use of Rh
negative donors 1s comparable to use of group O mdmid
uals as universal donors for ordinary transfustons

Eaustence of subtypes of Rh mn human blood accounts
for the difference 1 specificities among human anti Rh
Serums 1n Lontrast to the umforrmty of ammal mmure
antirhesus serums all of which gre parallel reactions
This mndicates that the red cell antigens responssble for
the reaction are 1dentical i all rhesus monkeys and that
differences comparable to the human subtypes of Rh do
not exist m this specres

The apparently puzzling specificttres of different human
antt Rh serums can be explamed if the Rh <ubtype of
the blood donor 1s determmed 1n cases of hemolytic trans
fusion reactions or the subtype of the husband and/ef
children when serums are obtamed from mothers of
erythroblastotic infants Te ts 1n cases of erythroblastos®
disclo ed no case n which agglutinins were found i the
serums of the mothers that could not be accounted for by
the Rh type of the hushand or infant

1\ 1ener reports a case of hemolytic disease of a new
born 1 which hemolvsis was caused principally by Rh
1s0-antihodies acquired by the mnfant through ihgestion of
maternal mulk

Rh Factor and Erythroblastosis Foetalis Recent imer
scan worh has shown that 10 immunization 1s umportant
1n the etiology of erythroblastosts foetalis Alglgunh the
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of homozygotes among the fathers of erythroblastotic chil
dren should be indicated by the proportion found to be
St negative

G L Taylor and R k Race (Cambndge Umv ) fur
ther examned 46 fanilies in which the disease occurred
and i which all the mothers were Rh negative and had
ants Rb agglutinms 1 ther setums 18 of the fathers were
St negative and 28 St positne The study mdicates that
there 1s a marhed preponderance of homozygous fathers
m famihes affected by hemolytic disease of the new born
the liomozy gote appears t » be abnut four or five tunes more
dangerous than the heterozygote This predommance of
homozy gotes affects enormously the chances of Rh nega
tne and therefore unaffected children bemng born The
genotype of about three fourths of Rh positive persons can
be determmed serologically and unless it can be shown
that the father 15 heterozy gous m this way or by his having
an Rh negatve child or an Rh negative parent the prog
nosts 15 unfay orable

Hemolytic Disease of the New Born (Erythroblastosis
Foetalis) Its Treatment with Rhesus Negative Blood
Janet D Gimson reiiews a series of 19 consecutive cases
f hemols tic disease of the new horn collected from March
1942 to Tebruary 194s at the Hospital for Sick Children
Creat Ormond Street Seventeen were primarnly cases of
icterus with or without anemma two were of anemia only
without jaundice Two patients had transient edema of
the eyelids one had ascites m addition to jaundice and
pallor One appeared mentally defectine Age at admission
varted from three days to s weeks Three were first
Lorns seven had no pertinent family tustory The classic
famaly hastory n five cases mncluded siblings born jaundiced
and dving soon after birth or surviving 1n some instances
only to be mentally defectine or kermcteric or of still
irths and nuscarriages In four 1t icluded what nnght
be called phy<iologically jaundiced wnfants All the mothers

T R Moy o128 89 FL o6 193
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erythroblastosis  Although ant:i Rh agglubmn was ndt
found 1n the mother s serum 1n thus last case, st 15 lkeh
that this factor was responsible for the baby was O Rt
positnne therefore 1t does not seem possible that the
A B O system was imolved After the second birth, there
was a steadily inereasing proportion of affected chuldren

On the other hand the first chuldren born to four of the
six Rh positive mothers had erythroblastosts foetahis The
carlier onset 1n this group mught be due if the ABO
system of groups was responsible to the iso agglutmin
being already present in the mothers serum In the
families ivestigated about one fourth of the children
diagnosed as affected survived three fourths were born
dead or died usully n the first weeh Sex ratio of the
affected children was about equal

Hemolytic Disease of the New Born, A predominanc®
of homozygous RhRh fathers in families where an Rb
negative mother has borne children with hemolytic diseas®
of the new born has been suggested by Race Taylor Cap-
pell and McTarlane [preceding article] An Rh negatee
mother 15 more lable to be smmumzed when every preg
mney 15 Rh positrve and provides the antigeme stunulus
as 1t does with a homozygous husband than when he 18
heterozygous Rhrh and some of the children are positive
and others negatie This being so obviously the pro-
portion of homozygous fathers producing affected ¢l
dren will be greater than that of heterozygous fathers In
1 rindom sample of Rh poatne males about three of
<even must be homozygous and four must be heterozy gous
Race and Taylor have described a serum which disclose>
the genotype of half the persons who are homozysous
RURD This scrum called St agglutmates the blood of al
K negative thrh and of all heterozygous Rhrh persons
Lut 1t fails to react with about 20 per cent of bloods (5t
negatne) Al of which must therefore be homozygous
RiRh and repre ent about hali the Rh positne homor
zgotes about 38 per cent of the population Race af
Tavior pointed out that the extent of 1ny prenonderaree
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A transfusion rate of 15-20 c¢ an hour was mamtaned
Sixteen patients are apparesth normal Three died else
where after being drstmussed with a normal blood picture
One died of bronchopneumonia two who e mothers
serum had exceptionally high titer antibodies died of prob
able brain damage
Gimson makes several recommendations (1) Blood
transfustons of Rh negative blood free of agglutinins <honld
be given in hemolytic disease of the new born The gen
eral condition of the infant will rapidly mprove 1n some
instances a 24 hour stav at the hospital suffices and a
muntsal number of transtusions 1s necessary  (2) A store
cf Rh negative blood should be available at pediatric and
maternity hospitals (3) Pregnant women who have pre
vioushy delivered an mfant with hemolvtic disease should
be tested for the Rh factor (4) An mfant born jaundiced
with a strong famly histors of hemolytic jaundice should
diately be given a of Rh negatrve blood
regardless of erythrocyte and hemoglobin levels
[The next two articles hov that the ants Rh agglutinins may

be present i the maternal ¢ colaton but may or may not
penetrate freely into the circulation of the fetys —Eds 1
RE A & ¥ 1

without Clinzcal

of Erythrob m Child Gerald C

Dockeray and Hans Sachs (Trimty College Dublin) ob
serted four mothers whose serum contained marked
amounts of ants Rh agglutinins but who did not give brth
to infants exhibiting chmcallv demonstrable manifestations
of erythroblastosis foetalis Thus apparently Rh anttbodies
may be found m the mother without ery throblastosis occur
ning n the ¢hild It would therefore be profitable to ex
amune the serums of pregnant wornen at fandom for pres
ence of Rh antibodies regardless of whether their historses
uggest the possibility of development of erythrobla to 1s
n the baby One case particularly supports this conclu
won A prmigravida in the thirty eighth week of preg
nancy belonged to group O and her blood was Rh negative

9 3 Tmm 148 a1 a0 Ap ! 1944
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ot these 19 infants were Rh negatne and all the mfants
were Rh posiive Anti Rh agglutinins were found m the
serum of all but one mother The serologic findings are of
diagnostic assistance since 1n some muld cases 1t 15 mMpos
sible to state whether only physiologic jaundice 13 present
Congemtal obhteration of the Inle ducts had to be con
sidered 1n two cases 1n these also hlood findings arded 1
diagnosis

Transfusion was considered necessary only when the
enythrocvte count was below 3 500 000 for this reason 1t
was not done mn one case In the others the procedure was
varied as enpertence accumulated Rh positive blood was
gnen in the first three cases and there was ewidence of
contmnued or even increased hemolysis and jaundice The
next transfusion was of Rh negative blood on the theor
that since the fetal blood 1s Rh positive and undergoing
destruction 1t 1s desirable to give blood which 1s not s¢
rapidly destroyed although further hemolysis of the red
cclls 1s not prevented In a few cases mined transfusions
of Rh positive and Rh negative blood were given
negatnve erythrocytes survived at least 90 days whereas
Rh positive erythrocytes were often destroyed i a few
days after transfusion Because of these findmgs the later
patients 1 the series recesved Rh negatve blood onh
No 1ncrease of jaundice was noted and no more than tno
transfusions were needed Only one reaction occurred 12
a patient who recerved a muxed transfusion of Rh positive
and Rh negative blood Two Rh negative blood transfu
sions were given subsequently without reaction

‘The transfusions 1n the present senes were larger than
usually given the volume in cubic centimeters bemng calcu
fated from the formula

* rise 1 hemoglobin r ymr 1

X blood yolume

The blood volume was computed as approximately 88 ¢
per kg body weight calculated on expected werght for age
from birth weight All transfusions were gien by dnp
method 1nto the mternal saphenous or cubital fossa vein
P
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marhed pol)chromatophlha and achromna moderate amsocy
tosis and p
per 100 \\hne crlls lmmfusmn of 100 cc bload from an
Rh negatine male donor was gnen mto the anterior fontanel
probably due
to marrow hyperplasla. A second transfusion of 80 cc was
gren into a scalp vem after which the values were red cells
3190000 hemoglobmn 81 per cent

Subsequent counts were within normal limits One week
after delivery the icterus mndex was 85 Since the child was
not dong well despite normal counts another transfuston of
90 cc was guen followed m three days by an additional
100 c¢ Vitamin K copperm B and lnver extract were given
empirically At 35 days she was discharged with deep
mahogany colored shin shghtly enlarged hiver and spleen and
weight of 61b 4 oz

Twin B weighed 5 1b 14 oz and was jaundiced but much
less than Twin A Spleen and liver were not semarhable
The first day blood showed red cells 4550000 hemoglobm
90 per cent whate cells 21 600 polymorphonuclear neutrophuls
72 per cent lymphocytes 24 per cent mve]ucytes 4 per cent

1 moderate 34 r 100 white cells

Transfusion of 100 cc Rh negative blood from a male donor
was given into the anterior fontanel Blood on the third day
showed red cells 4000000 hemoglobin 79 per cent Viamn
R copperm B and liver extract were given but no further
transfusions Subsequent counts were normal At 15 days she
wa_discharged weighing 5 1b 12 oz Both twins are thriing

1t 15 not certamn whether the father 15 genetically hetero
or homozygous since the first four normal offspring might
have occurred 1n absence of a placental defect lack of sen
sitization of the mother or low titer of antibods The last
pregnancy resulted m single ovum twins <o that they had
dentical genetic inhentance both were Rh positive and
therefore subject to the same titer of antibody from the
mother vet m one a severe hemorrhagic form of the dis
case developed whereas the other reacted only muldly and
might have escaped notice were it not for the istory and
condition of her twin Demv conclude that the portion of
the placenta serving twin A had a greater functional defect
than that serving twin B tesulting in more massive ex
posure to antibodies from the mother
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Her serum caused strong a, tutinatron of Rb posine red
g aggl P

cells n the incubator when 01 ml serum or serum dil

tions was mined with 005 ml of 1-2 per cent blood sus
pension The difference betwcen agglutination m warmth
and cold was marhed It was almost 1mpossible to detect
amy agglutmnation on shdes while the titer of the serum
was 1 128 after incubation supporting Levines state
ment that human ant1 Rh agglutimins usually are warm

The uter ot a sample of serum withdrawn 10 days later
was only 1 64 and apparently weaher than at first ex
ammation It remamed at this level after dehvery about
five weeks after first exanunation The action of this serum
agreed completelt with that of other antt Rh serums 50
there 15 no doubt that 1t contained true ant1 Rh agglutinins
Nevertheless the baby belonging to group O though Rk
positive did not show any symptoms of erythroblastons
foetalts and 15 healtlny The fact that the mother was 2
primupara should be emphasized her future pregnancies
and those of others like her should be observed

Erythroblastosis Foetalts 1n Identical Twins 13 1¢
ported by Nicholas George Demy* (New York Polychntc
Hosp )

Woman 40 seven times pregnant had had four successne
hving nfants 1n 1923 1927 1930 and 1932 In 1934 she gare
birth to twins onc stillborn and the other dying of hemor
rhage 1n tour hours In 1936 a stillborn child 16 1b also
had hemorrhage probably a case of fetal hydrops Erythro
blastosis 1oetalis was suspected n the last gestation The
fathers blood was Rh positne the mothers ki negatne i
high titer Labor resulted 1n normal spontaneous delivery 9
identical twin girls as shown by the single placenta sifigle
chorion and two amnions Microscopic examination rescaled
no_abnormalty

Twin A werghed 5 1b 8 0z was jaundiced and petechial
hemerrhages appeared within 24 hours Spleen and hser wer¢
greatly enlarged and hard Blood the first day howed red
cdlls 1560000 hemoglobin 40 per cent white cells 164000
polymorphonuclear neutrophils 49 per cent lymphocytes 47
per cent myelocytes 2 per cent metamyelocytes 2 per cent

(1) Am.J Obt & Gyt c 47 554356 Ap 1 1944
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marked polychromatophilia and achromia moderate amisocy
tosis and porhilocytosis 321 normoblasts and 27 megaloblasts
per 100 white cells Transfusion ot 100 cc blood from an
Rh negative male donor was glven to the anterior fontanet
I probably due
to marrow h)perplasla A sccond transfusion of 80 cc was
gnen mto a scalp vein_after which the values were red cells
4190000 hemoglobin 81 per cent

Subsequent counts were within normal Lmuts One weeh
atter delnery the scterus index was 85 Simce the child was
not doing well despite normal counts another transfusion of
90 cc was gnen followed 1n three davs by an additional
100 cc Vitamin k copperin B and lwer extract were given
empmically At 55 dave <he was discharged with deep
mahogany colored shin shghtly enlarged hver and pleen and
wesght of 6 1b 4 0z

Twin B weighed 5 1b 14 oz and was jaundiced but much
less than Twin A Spleen and Iner were not remarhable
The first day blood showed red cells 4550000 hemoglobin
90 per cent whte cells 21 600 polymorphonuclear neutrophils
72 per cent lymphocvtes 24 per cent locytes 4 per cent

vt moderate 34 per 100 white cells

Txans{\xsmn nf 100 cc Rh negatne blmd from a male donor
was given nto the anterior fontane! Blood on the third dav
showed red cells 4000000 hemoglobin 79 per cent Vitamin
K copperin B and lner extract were gnen but no further
transfusions  Subsequent counts were normal At 1> days she
was discharged weighmg 5 1b 12 oz Both twins are thriving

Tt 1s not certam whether the father 1s genetically hetero
or homozygous since the first four normal offspring might
have occurred 1n absence of a placental defect lack of sen
sitization of the mother or low titer of antibody The last
pregnancy resulted in single ovum twins so that they had
dentical genetic nheritance both were Rh positive and
therefore subject to the same titer of antibody from the
mother 1et 1n one a severe hemorrhagic form of the dis
ease developed whereas the other reacted onlv muldly and
might have e caped notice were 1t not for the history and
condition of her twin Demy concludes that the portion of
the placenta serving twin A had a greater functional defect
than that serving twin B resulting 1n more massie ex
posure to antibodies from the mother
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Companison of New Born Infants with Erythroblaste
sts Foetalis with Those Born to Diabetic Mothess Her
hert C Miller Roswell D Johnson and Stanley H Dur
lacher (Yale Univ ) pomnt out that the syndrome 1
infants with erythroblastosis foetalls 1s sumilar 1 many
teatures to that seen in some infants whose mothers either
have dabetes melhitus or develop 1t later in Iife Twent}
mtants born of diabetic mothers were compared with 26
mfants with erythroblastosis foetalis Changes common to
hoth groups were mcreased normoblastenna eatensie
extramedullary erythropotesis hypertrophy of the heart
Iyperplasia of the 1slands of Langerhans adrenal enlarge
ment edemz macrosomia and a tendency to hemorrhage 1
all tissues of the body There were two strihing differences
nfants with erythroblastosts foetalis frequently hate
anemia and jaundice and the mothers red cells are Rh
negative those borst to diabetic mothers rarely have anemia
or jaundice and distribution of the Rh factor m the
maternal blood 1s ssilar to that 1 the general population

Hydrops foetalts congemital 1nenua of the new born and
icterus gravis have been considered parts of a single sy
drome because of familral mcadence Levine and s ¢o
workers have held that the syndrome and its famlial pat
tern depend on 1so agglutimins developed 1n the mother
during pregnancy However 1t 15 difficult to reconale this
with the facts that about 10 per cent of mothers are Rh
positsve that n some Rh negatnne mothers no 10-aguft
tmmns can be demonstrated despste the erythroblastosis
foetalis m their fants and that there 15 no correlation be
tween severity of the svndrome in the infant and the antt
body content ot the maternal <erum [For other explana
nions of the e tacts see the preceding articles —Eds | This
otudy shows why the 150 immunization theory may not be
true for all ca es of erthroblastosts foetalrs Lnles all
nfants without anemia and jaundice are excluded <ome
porn to diabetic mothers will be wncluded under the diag

T 7 Ped t 28603615 ] 1944
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nosis erythroblastosis foetalis Infants born to diabetic
mothers rarely have anemsa or jaundice but do have large
numbers of normoblasts 1 the peripheral blood and eatra
medullary tissues and are similar to infants with ervthro
blastosis foetalts i many other important respects It 1s not
clear whether Levine and others linuted their diagnosis of
erythroblastosis foetalts to anfants with anemia and jaun
dice mclusion of mfants born to diabetic mothers would
account for the fact that some mothers were Rh positne
Mothers need not have symptoms or signs of diabetes at
the time of the infant s birth but may develop them later
1 hfe It would be most difficult to exclude mnfants who
were stillborn or died 1 a few hours whose mothers had
not vet developed diabetes and who were Rh positne <ince
the premature death would preclude diagnosts of anemra
and jaundice

Numerzcally the oftspring of diabetst mothers are suffi
cient to account for the 10 per cent of infants whose moth
ers are Rhpositive Further miestigations will dectde
whether infants born to diabetic mothers or mothers with
future diabetes should be mncluded m the sindrome of
ervthroblastosis foetalis Arguments mn favor of 1t are the
strihingly smlar somatic and visceral changes and the
fact that some of the alterations m the various organs and
tissues are found almost exclusnely 1 these two groups
of new borns

{The following articles dealing sith cold hemagglut mns sug
gest a relationsh p between them and hemolyti a1emia on the
basis of the mereaced mechan cal fragility of uch agglutimated
erythrocytes —Eds

Cold Hemaggluunms m Acute Hemnlync Reactlnns m
A

with
William Dameshek (Boston) repom three cases w which
acute hemolytic anemia developed durmg an acute infec
trous disease and following admumstration of sulfathiazole
and sulfadiazine and 1n which a potent cald  hemagglutin
mwas found Two pattent had virus pnenmoma The tlard

TG VA M Az Spe o1t 180
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patient had infectious mononucleosis 11 this case heterophil
sheep cell agglutimns were also found One case 15 p ¢
sented here

Man 26 had tahen a total of 9 Gm sulfathiazole and 4
Gro sulfadiazine for an acute condition mamfested by fever
sore throat and cough He continued to have nuld fever and
one week aiter sulf dés were d he complamed
of passing darh urme He was pale and sallow and the red
cell count was 3700000 On admission pallor was mcreascd
he was dyspneic and the urine was dark burgundy red with a
heavy trace of albumin A transfusion was contemplated but
could not be carried out for blood from numerous group
donors cross matched with the patients serum {aho 1w
group O) by the shide method at room temperature %3
tound to be ncompatible The patient became worse pall
and dyspnea mncreased and jaundice developed A hemolytic
str if d lfad: was

was “

admmstered and he became rapidly worse '\ ray exammatio!
of the chest suggested virus pneumoma His condition became
critical The red cell count was under 2000000 and the
leukocyte count 43000 The red cells showed distmetine
spherocytosts and polych s he hyp fraglits
test was 056-024 per cent The blood bilirubin was 36 mg
per cent

Diagnosts of acute hemolytic anemia with hemoglobnurtt
was made and sulfad d E of the
serum revealed a potent hemagglutimn which had the follow
ng characteristics _greatest activity at 4 and 20 C agglt
tination titer 1 128 (serum dilution) 1nactivation at bl
temperature (37 C) and 56 C reactivation when temperd
ture was lowered to 20 C  agglutinating activity agamnst 7c
cells of all group O individuals tested auto agglutination
shght agglutination of gumea pig and rabbit red blood cclls
liemolysis 1 low titer of rabbit red cells 1n presence of guinet
ng no 1sch lysis or Js 1 demon
trable The patient was given a transfusion of 500 cc com
patible blood precaution bemg tahen to hecp the bloud
contiuously warm throughout its removal from the donor
and adnumstration to the patient In addition by means of 2
U tube connection 350 cc of a 5 per cent sodium bicarbonaie
solution was given ly duning the H
condstion smproved almost immeduately  and the next day the
urme had lost its brownish red color He was gien another
transfusion and recoverv was uneventful thercafter

Tt 15 possible that the combination of a lugh titer.of ab
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notmal and of a sulft de might
1e ult 1n agglutination and injury of red cells in the pa
tient own circulation and thus m development of hemo
lobmuria and acute hemol ic anemia The authors have
cdemonstrated that agglutinins njure the cell membrane
making 1t susceptible to mjury by trauma or stasis Use
rt the Landstemer [ evine test tube techmc at both ice
hox (or room) and incubator temperatures 1nstead of the
prevailing shide techme at room temperature i testing
for transfusion purposes 1s essenttal This not only will
demonstrate the col? nature of the agglutinm but mav
demonstrate 2 warm hemagglutimn or hemolysin ywluch
ha previoush not been recognized Chilling of the patient
with virus pneumonia and other conditions m which a cold
hemagglutimn 1s found should be asoided Since severe
transfuston reactions mayv occur 1 acute hemolytic anemia
as few transfusions a possible <hould be ginen The blood
should be kept warm constanthy It 1s best not to use blood
from a bank since the red cells alreadv modified are more
liable to injury Alhkalization with sodium bicarbonate sntra
venously may reduce the seventy of the renal reaction
Cold Agglutinated Erythrocytes Hemolytic Effect of
Shaking Dantel Stats (Mount Sinu Hosp New Yorh
Cmy studied two cases of txtremel\ ugh titers of cold
In etch case & was demon
strable by immersion of an extremitv 1n cold water
The first patient had acute hemohtic anemma without
hemoglobinuria during atvpical bronchopneumoma Four
days hefore apparent onset of anemia 6 Gm sulfadazine
had been given At the height of disease the cold hemag
glutimn titer was | 20000 at 4 C At this time the mn vitro
hemohtic phenomena were present Thirteen days later
when the titer had fallen to 1 800 at 4 C  hemolysis was
not demonstrable The second patient had svmmetrical
~angrene of tips of fingers and toes and hemoglobinuria
atrer exposure to mod em ! cold The cold
henmgglunmn uter of 1/30000 at 4 C was constant
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patient had infectious mononucleosis 1n this case heteropl {
sheep cell agglutimins were also found One case 15 pre
sented here

Man 26 had tahen a total of 9 Gm sulfathiazole a0d 4
Gn sulfadiazine for an acute condition manifested by fever
sore throat and cough He continued to have muld fever anl
one weeh after sul des were d d he complamed
of passing darh urine He was pale and sallow and the rel
cell count was 3700000 On admusston pallor was increased
he was dyspnerc and the urine was dark burgundy red with 3
heavy trace of albumin A transfusion was contemplated but
could not be carried out for blood from numerous group
donors _cross matched with the patients serum (also W
group O) by the slhide method at room temperature »2
found to be ‘mcompatible The patrent became worse pall ¢
and dyspnea increased and jaundice developed, A hemolytic
str f was d i ifad was
admumstered and he became rapidly worse X ray examunation
of the chest d virus His d became
cnitical The red cell count was under 2000000 and the
leuhocyte count 43000 The red cells showed distmcine

oh and polych hilia The hypot fraghts
test was 0 %6-024 per cent The blood bilirubin was 36 @
per cent

Diagnoss of acute hemolytic anemra with hemoglobumna
was made and sulfad d of the
serum revealed a potent hemaggluttmin which had the follow
mg characteristics _greatest activity at 4 and 20 € agglv
tmation titer 1 128 (serum dilution) nactivatton at bloo
temperature (37 C) and 56 C reactivation when temper®
ture was lowered to 20 C  agglutinating activity agamst red
cells of all group O mdniduals tested auto agglutination
shght agglutnation of guinea pig and rabbit red blood cell
hemolysis 1n low titer of rabbit red cells m presence of guinet
pg ) no isohemolysins or } demon
strable The patient was given a transfusion of 500 cc com
patible Dblood precaution’ beng taken to hecp the blood
continuously warm throughout its removal from the donor
and adoumstraton to the patient In addition by means of
U tube connection 350 cc of a > per cent sodium bicarbonat
solution was guen continwously during the transfusion s
condition improved almost immedsatcly and the next day the
srime had lost its browmish red color He was gven another
transfusion and recovery was uncventful thercafter

1t 15 possible that the combination ot 1 lugh titer of b
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lys1s requires shaking of the cells but not complement
Hemolysis of cold agglutinated ervthrocytes 15 different
fram hemolysis of the Donath Landsteiner test In the
latter hemagglutination 1s shght erythrocytes sensitized
1 the cold by amboceptar are hemolyzed at 37 C by com
plement lysis faling to occur m the cold

Chromic Hemolytic Anemia with Auto Agglutination
and Hyperglobulmemia Report of Fatal Case Roy R
Kracke and Byron ] Hoftman (Emory Ui ) found no
sumilar case reported 1n the literature

Voman 32 had had long ilandmg <e\ere mtravzscular
red cell destruction d by
er:

1 1 :Autn and
hyperglobulineria Cardinal features in tus case were a ugh
amount of globulin mn the blood from an unknown cause and
2 strong agglutination of her own cells and of cells of mem
bers of all blood groups After many vears of marked com
pensatory erythropoletic activity as indicated ty reticulocy
tosis her bome marrow became tmable to compensate wnd
finally death occurred

Positive Wassermann kahn Kline and Eagle reactions
were elicited on several occasions her sister also had post
tive reactions to syphilis The positive serologic tests a
microscopic granulomatous area in the Iner section ch
tained at autopsy generalized atrophy of the hepatic cords
and some irregular areas of fibrous tissue with round cell
mfiltration were strongly 1ndicative of a chronic infection
possiblv syphihs An atvpical type of farmlial hemolytic
icterus was unhhely for the fragility test was negatie wd
plenectornv did not eftect 1 cure Vlediterranean anemu
n an adult with repeated ervthroblastic ertses 1s rare This
possibility was suggested bv the Grecan origm ot her
father but there was no evidence of bone rarefaction m
Toentgen studies or at autopsy The most hkely diagnosts
was therefore atypical chromic hemolytic anerma with
auto agglutmation hemolysis and hperglobulinemia sec
ondary to a chrome infection

€) A T+ Md 19671688 Othe 14t
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over many months and the results of 1 vitro hemalytc
tests were ulways found to be positive

ExrerIMENTs —These wete done within three hours of o
lection of blood except on the old and old lyophylized seruns
used Blood or serum was stored 1t 37 C before use In¢
trvated serum was heated at 56 C for 1% hour betore ue
The old serum had been collected septically 15 months be
fore use and stored at 6 C The old Jyophylized serum was
collected 15 months and lyophylized 14 months before ex
perimenting Tt was made up to its onginal volume with dis
tilled water before use The blood of the pattents with cold
hemagglutiming was used In ll tests homologous or beterol
ogous group O erythrocytes previously wshed with 082 g7
cent sohum chlonide solution were used Dilutions of the
patients serums were made with 083 per cent sodium chloride
solution or with normal serum of the same blood grouP
Serologic tibes 10 X 75 mm were used ‘The tests nere ¢
up and reactants mixned gently at 37 C Shaking of the tubes
was done m standard manner t room temperature and com
pleted in 10 seconds each tube was replaced n the rack at
the temperature of that particulir expermment In <ome of
the tests final readings of hemoly 1 were made after st

or centr at the of the expert

ment m others results were read atter centrsfugation it 4
rpm for two minutes at 22 C_Since the final erythrocyte €¢?
centration was as high as 40 per cent i some experments
hemolysis was never complete

The results demonstrated the existence of a unique H¢
of hemolysis dependent on a lugh concentration of erythro-
cytes extreme potency of cold hemagglutnation and pre
sumably damage as the result ot <haking Concentrated
erythrocyte suspensions subjected to marhed cold agglutt
nation were readily hemolyzed by shaking or tapping The
amount of shaking was not sufficient to hemolyze relatn elv
weakly agglutinated or nonmag,lutmated erythrocytes Mo
hemolysis was observed when the cold hemagglutinm titers
were lower than 172500 at 4 C Sumlarly light ersthro
cyte sucpensions even though strongly agglutmated m the
cold were not hemolvzed Occurrence of hemolysis 10
abeence of complement 1s espccialiy nteresting  This
phenomenon therefore 15 not cntirely ammunologic fer
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Cold Hemagglutination with Symmetrical Gangrene of
Tips of the Extremities A case 1s reported by Damel Stats
wd Tesse ¢ M Bullowa (New York Umv)

Ne,ro €4 stated that for 1> years he had noted tmghn
turning and numbness ot the tips of Ius fin,ers and too (@
\p ure to cold often accompamed by a sﬁarp pam 1w the

on t f gang ea®

m
The ssm catesed @ wa
iplsasmum he symptoms subsided after he § 03 UG gark

e first uraie pas od after such epr
coffee ike Tingling or pan on exposure mpf, oid 1}’«35 "f‘k,_.:;s
pericnced m the tip Ot the nose or ear lobPes T8 Mo
prior to adnussion he was exposed to 2 'le-lemm"imus M~
1or one hour He had the same symptoms as (‘O"Cf;m“ normal
casions however while the urine <hortly resurti™®® *

(3) Ach TeMed 7 50651 O tobe 1941 !
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unne obtaned before and after the experiment were tested
for hemoglohin Hemolysis occurred only 1w the cold extremity
and there was no hemoglobinuria indicating that 1t was a Jocal
phenomienon (Frg 49)

Further examination resealed negative tests for syplulis and
ne sighaficant abnormality in the peripheral blood The rate
of destruction of erythrocytes was found to be normal There
were no signs of organic vascular disease The authors con
cluded that the symmetrical gangrene of finger and toetips
was caused by cold hemagglutination

[The following articles deal with schle cell disease which
as a cause of both hemolytic anemia and various other ctonditions
may be obscure ualess diagnoscd by special blood tests —Fds 1

Sickle Cell Disease With Special Regard to Its Non
anemic Vanety Ina previous commumcation [1941 Year
Boox oF GFNERAL MEDICINE p 358] Bauer pomted out
that the ¢i ease known as wichle cell anemna should be
called sichle cell disease beranse anemia though the best
known and most frequent sign of the disezse 1s neither
the essential nor the most dangerots one It 15 assumed that
curculatory stasis i the small blood vessels of the mternal
organs 15 the primary and most perilous consequence of the
stckling trait (sicklemia) Patients with this disease usually
do not die of anemia but may die of crenlatory stasis 1n
some vital organ Since the sichling phenomenon 1s mark
edly enhanced by lach of oxygen and any condition that
rught dimmish oxygen suppls may become dangerous
such patients are poor medical and surgical rishs All Negro
patients m medical and surgweal services should be tested
routmely for sicklemia to avord many erroneous diagnoses
such as rheumatic fever rheumatic heart disease poly
arthntis osteomyebtis cerebral disease peptic ulcer ap
pendicitis and cholecy stits

Julws Baver and Lows J Fisher (Los Angeles County
Genl Hasp ) report six cases m wlhich the pathologist
diagnosed <ichle cell anerma m five of which tlus conds
tion had not even been suspected by the climcian One case
1s aited here

Negress 26 complamed ¢f pam n the bich chlls feror
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less than one munute In two mmnutes the cells were tighth
ags, giving the app e of gel On changing the
temperature to 37 C by immmersion 1n a water bath breaking
up of the massive agglutinition was apparent i 30 scconds
and m 2 munutes completc dispersion of the cells occurred
+ The venules and capilluies of the bulbar and palpebrat
conjunctivis were examined nd found to be normal On

s
No hemoglobinuris,

/ No hemoglobinurie

HEHOGLOBMCMIA

of 0 * 60 90 120 E ] £

Tia {aN)

Fg 49—Rel i hp bte u hmoglb ema and tme after expoure of

fo ‘m 1o cold, hesoglob m et & 4 in.mg hemosion 7 100 &

Unb Ko lme blood 'ght am b ko Ine blood left arm fows feht
f  mandedwatsC

rngation of the comjunctnal sacs with 100 cc sced 1sotomc
solution of saline for 13/, nunute marhed segmentation of
blood columns—apparently by clumps of erythrocytes—was
seent with the sht lamp cornenl microscope On exposure
of the eye to room tumperature the segmentation slowly
disappeared The experiment sllustrated the action of the
antibody 1 vio

The following experiment was carried out because the
patient gave a hustory of repeated passage of coffce colored
urine although hemoglobin w1s not found in routine urinalyses
The right forearm was ymmersed 1n 1ce water and the Ieft
Lept at room temperature After 10 munutes cnous bl
was withdrawn from the 1cft arm and after 25 munutes from
the nght and left arms Thereafter both arms remained at
room temperature At appropriate intervals for 1% hour
blood was drawn from both arms simultancously The various
<pecimens of plasma obtained by centrifuging the blood and
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urine obtatned before and after the experiment were tested
for hemoglobin Hemolysis occurre only in the cold extremuty
and there was no hemoglobinuria indicatng that 1t was a local
phenomenon (Fig

Further examnation revealed negative tests for syphilis and
no sigmficant abnormality 1n the peripheral blood The rate
of destruction of erythrocytes was found fo be normal There
were no signs of organic vascular di ease The authors con
cluded that the symmetrical gangrene of finger and taetip
was caused by cold hemagglutimation

{The following articles deal with sickle cell disease which
as a canse of both hemolyhic anemua and various other condstians
may be obscure unless diagnosed by special blood tests —Eds 1

Sickle Cell Disease With Special Regard to Its Non
anemic Variety In a previous communication [1941 Year
Boon or GENeraL Meprciny p 358] Bauer pomted out
that the di ease known as sichle cell anenma should be
called sichle cell disease because anerma though the best
known and most frequent sign of the disease 1% neither
the essential nor the most dangeroas one It 1s assumed that
arculatory stasis n the small blood vessels of the nternal
orgaus 15 the primary and most perifous consequence of the
sichhng trait (sicklemia) Pattents with this disease usually
do not die of anenua but mav die of crculatory stasis
some vital organ Since the sichhing phenomenon 1s mark
edly enhanced by lack of oxygen and any conditton that
mught dinumsh oxigen supply mayv become dangerous
such patsents are poor medical and surgical risks All Negro
patients 1 medical and surgical services should be tested
routinely for sichlema to avord many erroneous diagnoses
such as rtheumatic fever rheumatic heart disease poh
arthniis  osteomyelitis cerebral disease peptic ulcer ap
pendicitss and cholecystiis

Julius Bauer and Lowts J Fisher (Los Angeles County
Gen1 Hosp ) report six cases i which the pathologist
diagnosed sichle cell anemia 1 five of which this cond:
tion had not even been suspected by the clinictan One case
1s cited here

Negress 26 complainel ¢f pun i the bick chifl  fever
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and vomiting for four hours Tumperature on admssion va
9521 pulse 96 and respiration 44 General ngdity of the
abdomen was most mirhed 1n the left lower quadrant the
whole abdomen was extremely tender There were stiffness ot
the nech and generalized muscular tenderness espectally i
the extremities White blood cell count was 9500 polvmor
phonuclears 6 per cent and hmphocytes 14 per cent non
protemn mtrogen was 16 mg per 100 cc Phenolsulfonphthalein
appered mn the ure m 4 nunutes—4s per cent m 30 ma
utes 15 per cent in 1 hour No red blood cell count was done
The patient died after three days of severe pam Autopy
revealed hemorrhagie splcnomegaly and punctate hemorrhages
of the ladney Microscopic examination of sections of byt
and hidnevs revealed sichling of red blood cells The cw¢
ot denth was not determined

Although cireulatory stasts in the small vessels of the
«planchme area and various nwscles was not looed for
the authors believe that thts w v the cause of the ncute
abdominal symptoms stiffness ot the nech muscular ten
derness and eventual death

The authors also present a lustory ot a white patient

Girl 19 of Sicahan parcatige was operated on for torsion
ot the spleen Splenomegaly with fibrinous perisplemitis %
found but no torsion Splencctomy was performed After op
eration marhed sichling of the red blood cells was found
and microscopic examination ot the spleen revealed the typueal
picture of sichle cell disease There was practically nio ancmi?
but the icteric index was 44

The authors conclude that the following may occur 1 2
person with the constitutional sichle celi trmt (1) #0
further consequences may develop (2) sickle cell discase
may deselop as proved by anatomic findings chiefly m
the spleen without noticeable impatrment of health (3
actual sichle cell disease may develop causing arculatory
stasis nd producing tons of imparred lat
1 varous organs  (4) more or less severe amemua Mav
develop as the leading sign of sichle cell disease ()
sichle cell disease may be present and the patient may have
evere anenua different from Swckle cell anemia  (6) e
may become a victim of lus constitutional brologie snferior
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ity and succumb under circumstances nnocuous to others

Rate of Sedimentation of Erythrocytes . Sickle Cell
Anemia was mmvestigated bv Travis Winsor and G E
Burch (Tulane Untv ) In 6 of 10 patients the sedumenta
tion rates were slow when compared with their pached
cell volumes Those with the most severe anema had the
lowest sedimentation rates Additional anemia produced
artificnally 1 blood of patients who already had nuld or
severe anema did not produce a comparable slowing of
the rate It 1s therefore not the anemia stself which pro
duces the slow rate but some other factor [probably degree
of anoxenna of sample —Eds ] which changes concomm
tanthy with the decrease mn ervthrocytes There 15 strong
indication that 1t 15 carbon dioside per se [1e  anoxia —
Fds | and not the change in pH produced by carbon
dionide that slows the sedimentation rate The rate was
rapid when roulean formation was normal somewhat
slow when 1t was abnormal and very slow when 1t was not
pre ent The slow rates seen when rouleaux were abnormal
suggest that other factors besides rouleau formation affect
the sedimentation ot ervthrocvtes [1e  cohesion of ervth
rocstes due to sichling —Eds ]

The sedimentation rate ot blood saturated with oxygen
was myariably accelerated and that of blood saturated with
carbon dioaide myanably retarded These results proved
to be reversible by alternate saturation with the two gases
Placing the blood from patients wsth sickle cell anemsa 1n
a vacuum of 780 mm Hg for 23 mmutes accelerated the
rate ndicating that carbon dioxide retards sedimentation
by mechanisms other than mere exclusion of oxygen [1e
CO causes fall of pH and cell swe'ling —Eds ] Inhalation
of pure oavgen accelerated the rate as did exposure of
blood to air Keeping a tourniquet on the arm for 10 mmn
utes retarded the rate the same occurred on rebreathing
mto a paper bag

AR TENMaTIas T 1
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The findings support the value of uxygen therapy m the
acute crisis of sichle cell anerma \When operation 15 neees
sarv an anesthetic gas that does not produce anoxems 15
preferable Because various tactors may wfluence the seds
mentation rate 1n sichle cell anemma the method of study
ing the blood should be more standardized

[These experuments represent an indirect method of detecting
mer ases 10 the viscosity of the hlood occirnng when the oyt
rocytes hecome sichled as a result of dummushed oxygen i@

1wn Increases of as much 2 120 per cevt 1 41 cpaty have Fan
mnduced by sickling 1n low oxygen tension and measured wil
the Ostwald siscostmeter by Ham and Castle (1940 Ygaw Toox
of GPnirAL MEDICINE p 165) In the present experiments
there 1s an additional retarding factor caused by inCrease i
erythrocyte volume due to fall m pH resulting from the pure
This becomes evident when contrasted with the_expenments en
ploying removal of oxygen by vacuum pump —Eds ] .

Congemutal Hemolytic Ieterus Elwood O Mo
(Worcester Mass ) reports two c1ses assoctated with
cholecystitis and  cholehthasis—frequently encountered
corphications Splenomegaly and jaundice were also pres
ent Both patients were i the younger age group )¢t
presence of gallstones was 1 promment factor In the first
case splenectomy and cholecy stectomy were performed 1
two stages with successful recovery 1 the second case
splenectomy and cholecy stostonsy were accomphshed 1
two stages 13 years apart followed by rupture of the
cholccystostomy smus mto the pertoneal cavity with 5€
sultant bihary pentotutis and death Had cholecystectomy
been performed subsequent to the first operation the end
result would probably Tave been more favorable When
hemolytic 1cterus and chalelithiaws are present 2 rition i
procedure would seem to he cholecystectomy and splence
tons) 10 one or two operations  splencctomy alone 18 not
cufficient  Splencctomy with cholecvstectomy rather than
cholecystostomy 15 the «peration of choice and remos it
of the gallbladder 15 mdicated more often than 1s believed

Hemoglobin Metabolism and Hematology Congemtal
Hemolytic Jaundice during Chmical Cnsis, Repeatﬂi

T Am J Sug 655664 Jlr 1904
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Transfusions and before and after Splenectomy Reports
m the literature ate Iner enlargement repeated attacks
of nau ea vonuting iever and progressne jaundice with
upper night quadrant pain 1 presenée or ab ence of gall
stones and a direct van den Bergh reaction 1 the serum
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or one changing from mdirect to divect during the acute
penod as chimeal charactenisties  Pathologic reports 1n
clude marhed enlargement of the Iner (no histologic
stuches) penlobular congestion of charactenistic type and
some degree of parenchymal degeneration varying from
muld with recovery to severe with terminal acute yellow
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atrophy Tarrar s case showed moderate Iiser degeneration
with recovery following splenectomn  the chnical copds
tion wis aggravated by transfusions He and Ius asso
ciates suggest that an acute Iner falure 1s one ot the
pathogenie mechamsms of the chmeal crises observed m
hemolvtic anemua

Robert C Lowe (Lousiana Stute Umv ) reporis 2
case 1 wlich decreased hver function was observed dur
g the cnsis which cleared spontaneously There was no
evidence of marhed blood destruction Such changes fave
been noted mn certam crises of sichle cell anemia Trans
fusions were followed by progressne enlargement of the
spleen marhed ncrease 1 blood destruction and drop of
red blood cells hemoglobin and reticulocytes Probably
the transfused cells were ed 1n the pleen and
rapidly destroyed leading to the marked stercobilin excre
tion Splenectonyy was followed by return to normal of the
red blood cells hemoglobin reticulocytes blirubmema
and pigment excretion All chimeal sviptoms and signs
disappeared The tenderness and enlargement of the ner
disappeared rapidly and has not returned The laboratory
data are <hown n Iigure 50

Blood Changes Occurning duning the Course of Sul
fonamide Therapy arc reviewed by N G Markoff’ In
acute wfectious diseases the therpy effects a rapid cnsts
Tike normmhization of the blood picture Of special sigmifi
wance 15 the rapid disappearance of tonc changes in the
nucler and protoplasm of cells in the peripheral blood and
bone marrow

The toamc effects of sulfonanudes on the blood nd
blood formmng organs mav be dinided mto two group  The
first includes cvanosts formation of methemoglobim sult
hemoglobm or methemalbumuin and porphyra Thee
changes are reversible and are not considered an ndicatien
for discontinuing the drug Treatment 1s necessary onh in
rare cases and consists of blood transfusion and mnjection

- M Se 0634735 S ptombe 1943
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ot 10 cc of 1 per cent methylene blue solution or of 20
mg nacmn three times a day The second group of much
greater significance mcludes (1) changes related to eryth
roporesss  (2) those related to leubopoiesis and (3)
thrombocs topeme purpura

1 The appearance of mclusion bodies or Hewzs blue
granules m erythrocytes has recently been studied ex
tensnely by Moeschlin and Hurschler Thev are small
round ngle or multiple corpuscles appearing at the
periphery of the red cells and stamnable with the common
retculocyte stams They mav Le the first precursors of
an impending anema Hegglin and Moeschhin distingush
three degrees of nclusion bods formation up to 200 per
cent over 200 per cent and over 500 per cent The first
degree has no clmical sigmficance and interruption of
chemetherapy 1 not necessary  With the second degree
there 15 no danger of hemolytic anerma and daily control
of the blood smear 15 imperative chemotherapy should be
continued only m case of vital indication The third degree
mdicates severe hemolysis and requires immedate with
dranal of the drug and admimstration of blood transfu
sions The types of anemia that may develop as a result of
sulfonamide therapy include secondary anemna acute
hemoh tic anemma with melusion hody formation or mclu
sien body anemma progressne hemolvtic anemma and
Arlastic anemia

The blood picture 1n hemolvtic anemua irduced by sul
fonanmde therapy shows amsocvtos's macrocytosis a
tendency to mucrocvhic spherocytosis and a normal or
nightly mereased leuhoevte count The dimimshed resist
ance of erythrocytes to hypotomc salt solution s fusually
—Eds ] not marked The serum biirubin values are nor
mal or shghtly increased platelet count 1s normal The
spleent ts moderately enlarged as a result of increased
wtryity and destruction of ervthrocytes containing inclu
sion bodies at that site The bone marrow notably m inclu
ston hodv anemsa shows pronounced erythroblastoas
tasnphilia haryorthesss Tollv s badies polychromasta and
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perua accompanying certamn infectious diseases such as
Bangs disease grip pneumomia meacles pneumenia and
certam Baallus coli snfections indicates a peripheral de
struction of leuhocytes and 1s no contraindication to sul
fonanude therapy A rise in lenkocy tes usually results from
chemotherapy In polycythema vera there 1s danger of
panm}elopathy (Green\\ald) In acute and subacute leu
kenna are d 1 because of the
danger of shochlihe breal\do“n of marrow function with
resulting panmyelophtiusis There 15 less danger i chromc
myelogenous leukemia [Chem stherapy which may coriect
secondary mfection 1n acute or subacute lenkema 1s hardly
more dangerous than the underlving conditions —Eds |

Thete 1s no sulfonaimide which safeguards agam t dam
age to the blood It 1s worthy of note that a peripheral
toxie effect of a drug on ervthrocytes 1s not neces arih
combined with damage to the leuhoporetic component of
the marrow The toxicsty of sulfonanndes as regards btood
damage decreases wn this order sulfanilamide sulfa
pynidine and sulfathiazcle Aside {rom agranulocytosts and
aplastic anemma the blood changes induced by sulfonanudes
are generally favorable

Symptomatic Hemolytic Anemia. I J Dawis (Unnv
of Edinburgh) reports four cases of acquired hemolstic
anemia assoclated with caranomatosis  reticulosis or
Hodgkin s disease (two cases) subleukernc leukerua No
patient had a personal or familnl history of jaundice or
any other evidence suggestive of familial acholuric jaundice

Case 1 —Man 72 complamed of pain 1n the back ncreas
g fatigue and weakness He was pale had moderate jaundice
4nd enlarged liver with a hard uneven edge Laboratory ex
aminations showed severe hyperchromic macrocytic anemt
with persistently high reticulocyte cpunt Sternal puncture re
Vealed hypercellular mormoblastie) martow | Icterus - mden
varied between 23 and 50 and the van den Bergh reactton
was positive indirect Urine showed escess urobihinogen
without bilirubin or hemoglobin There was 1o evidence of
hemorrhage He deterioratel Je pite hematmic therapy and
transfusions and died f fnjostatc preumonia three weehs

T Eanoen oy sy ooa T 1994
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basoplihie stippling The number of inclusion bodies 1
smaller than i the peripheral blood The hematologic signs
are usually preceded by alarmung climcal signs unex
plamned fever fatigue tomuting marhed cyanosis 1 bl
degree of urobilinogenuria jaundice and bilirubmemi
The followang factors axd 1n diagnosis of inclusion body
anemia  appeararice on the third to seventh day of chemo-
therapy presence of mimmal concentration of the drug
m the blood peah of svmptoms within two to four nechs
and lack of increase 1 the anenua despute a constant €01
centration of the drug Treatinent consists of carly reco,
tion of the danger signals immediate disconfinuatson o
the sulfonamide forcing of finds transfustons intrasternal
mjection of bone marrow obtained from a normal subject
and admimstration of large amounts of hiver extract macit
and vitanun B comples. [Of these transfusion 1s the oaly
measure likely to he useful —Eds ]

2 Leukopenia appearing on the seventh to twentieth dav
of chemotherapy indicates suppression of marrow function
and calls for withdrawal of the drug except 1n the presence
of a vital indication The same applics to granulocy fopema
Cluldren are especially apt to develop the latter symptom
Fever of obscure origin 1s the first danger sign lesions of
the tonsils follow later Since there mav be a latent pCﬂOd
up to 27 davs agranulocytosts m1y appear long after the
drug has been discontinued In cases with possible pre
existing damage to the bone marrow as n polyarthntis
syphilis  focal mfections and Iner damage even sma
doses of a sulfonamde mav precipitate a sudden decrers
1 leuhocytes

3 Thrombocytopenic purpura 1s probably due to hyper
sensitivity to the sulfonanude plus damage to thrombocites
and megaharvocytic function

Secondary anemia resulting from a streptococcic infee
tion 35 usually symproved with sulfonannde therapy The
same applies to permcious anenn or hemoly tie sctern €0
escting with acute mfections Pre existing aplastic anennd
15 a contramdication to sulfonamde medication T cuko-
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anllae elbows and nech were enlarged soft i crete not
fixed to the shin and not tender Tonsils liver 1nd spieen
were moderately enlarged and x ray exammation showed en
largement of mediistinal nodes Blood showed red celft
4230000 hemoglobin 80 per cent reticulocytes less than I
per cent white cells 22200 wath polymorphonuclears 67 per
cent Iymphocytes I0 per cent monocytes 17 per cent eosro-
phuls 3 per cent Turk cells 3 per cent Sternal puncture 1e
vealed cellular normoblastic miarrow with hyperplasia of the
1 series H of a lymph node
from the grom showed considerable hyperplasia of large k1
tocytes with vesicular nucler Diagnosis was reticulo endo
tteliosts His conditton remained stationary for three weeks
with shght srregular fever Svmptomatic treatment includmg
ulfapvridine frad no effect Jaundice then developed with
icterus mdex 14 hemoglobn 37 per cent 1720000 red cells
ger cu mm and color 1nden 107 The blogd film showed 60
per cent reticulocytes with numerous nucleated red ceffs
Wiute cell count ras¢ to 31 %00 without prinutrve + hite cells
Three days after this hemolytic crists 2 pt blood was trans
fused but a weeh later the red cell count had agam dropped
reticulocytes fell to 13 per cent 1nd white cell count to 13 800
\ rav therapy and transfusions graduallv produced wmprone
ment Tor three years his condition 1emamed satisfactory
then he was readmitted with dyspnea bilateral hydrothorax
ascites and enlargement of Incr spleen and lymph nodes n
nech  axillae medwastinum and groms Hpwever the blord
howed no abnormahtie Stern1l puncture revealed a normat
picture except for 1ncrease 1 eosinophil granulocyte He died
10 days later
Autapsy disclosed wide pread enlargement of hmph nodes
110st noticeable i the para aortic groups Al nodes were dis
cete firm and pale vellon Histologically the picture was
that of vell advanced Hodghin < disease Spleen howed areas
of probferating retsrulo endothelial tissue with areas of necro
t little hemosiderin and no ervthrophagocytosts Laver
showed only degeneratne changes Marrow m femur and
sternum showed reactive hyperplasia was very cellular and
n rmeblastic Gray areas consisted of proliferating fibrobuasts
and endothehal cells accordingly considered a result of Hodg
Lun wfiltration

Case 4—\voman 41 1 year previously was treated for
mod rate anemma which despite icterus index of 17 and per
sistent fow grade reticulocytows gradually improved When
symptom  of anemma became pronounced agamim she was
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atter adimssion  Autopsy dicclosed Adenocarcinoma of the tal
of the pancreas with meta taves 1w the liner left hidney and
thdonun il wiedia tinal wd deep cervienl lymph nodes Mar
10w showed hyperplasia of the erythroporetic tissue but there
was o mvolvement of bones (right femur nbs and sternum
were examined) Histologie eaamination showed sidero is m
pleen liver and marrow No iroa pigment was seen 1n any
tumer cells The histiocyvtes of the spleen and hupffer cclls ¢t
the liver displayed hyperplasia and evidence of phagocvtic
wctivaty

Lase 2—Youth 19 compluned of progres tve weahne >
md pulor Three ycars before 1 swelling m the nght siée
t the nech diagnosed as lymphadenoma had subssded under
» rav treatment and did not recur He was thin pale <hghtls
jaundiced Tongue was clean and moist Two shghtly en
larged glnds were found m the right sngwnal region The
fower cdge of the pleen was 1 handbreadth below the cos
margm Blood examunition revealed normochromic sfight)
macracytic anemia with persistently eleyated  reticulocyte
count Icterus mdex was 25 Urine showed excess urobilinogen
but 1o hemoglobin or birubin Sternal puncture showed
cellulir marrow with normoblastic erythropoiesis but a <e¢
tion of the clot obtained at puncture revealed in addition t0
fragments of marrow tissuc small areas of abnormal fissuc
compased of undifferentiated polyhedral ceils of varying siz¢
There were some large cells with large polymorphic reticular
nucler ind a few multinucleated cells The picture was that o
retsculo endothelial proliferation and warranted diagnosis of
reticulosis He was given 1ron fresh yeast and hver extract
but he deteriorated jaundice deepened and bleod count felf
progressively to 995000 per cu mm  although the reticulo
cyic count continued elevated and leuhopenia persisted Trans
fusion was grnen He dicd some weeks Inter  Autopsy was
not_obtaned

The grounds for assumng that an abnorimal hemolstic
mechanism was operating 1n this case are not as evident 3
m Case 1 The progressanc anema and elevated reticulocyte
count mught have come from widespread disturbance of
the marrow but there wasno immatunty of the pcnpher'\'
whte cell preture 1s 15 <ecn 1n leuho erythroplastic anemi?
nor were there nucleated red cells

Case 3~Man 50 compluncd of weaknes  shght fever 16l
generihzed rash of three weehs duration The rash was com
o ed of red discrete maculopapules Lymph nodes 1n groms
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olarian teratomas (\West Watson and Young Singer and
Dameshek) 1 which removal of the tumors resulted 1n
hematologic recavery

No commncng evidence has been submutted that any
sigruficant degree of erythrophagocytosis or other form of
red cell destruction occurs m tumor tissues In hemoly tic
wemia secondary to reticuloses widespread erythrophago
cytosis has been described The patients suffered from se
vere anemia which appeared to be hemolytic m ongm
Cases 2 and 3 may be examples of such lustiocytic medul
lary reticulosis Another posubility 1s that products ema
nating from the underlying pathologic leston may exert
an 1njurious effect on the circulating red cells rendermng
them unduly prone to destruction Davis suggests that the
neoplastic process may exert an abnormal stmulus to m
creased activity of the 1ieticulo endothehal cells The
phagocytic actnvaty n spleen and Inver noted 1 Cases 1 and
4 15 compatible with this theory It 1s difficult however
to reconcile this theory with the development of micro
spherocy tosis and 1ncreased red cell fragiity reported m
some cases

Physmlogn Intravascular Hemolysxs of Exercise

and H g Cross

Country Runs D Rourke Cilligan M D Altschule and
I\ Ratersky (Harvard Univ ) studied the mntravascu
lar hemolysis as measured by the appearance of hemo
globinemia and hemoglobmuria 1n groups of athletes fol
lowin, 26-262 nule cross country runs The plasma
bihrubin red cell fragility hematocrit reading and urmary
albumin and sediment were also studted

Hemoglobincma nas oh erved n S of 11 young athletes
who ran 26-28 amles m 5 ot 11 athletes who ran
45-51 nules and in 1d | 22 men who ran 262 nules
Hemoglobinuria was ob cived m one of the athletes on
three accasions after 5 mile runs It occurred 1 4 of the
22 men who ran 26 2 nules the urines were brownsh to

CoTa T e WIeE N m 1941
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marhedly pale and had moderate 1cterus and a large finn
adherent swelling on the right jaw of a months duration
Spleen was moderately enlarged  Menstrual periods had bues
irregular and lately she had constant blood loss per vamnam
Icterus index was 20-25 the van den Bergh reaction was
strongly positrve indirect Urine contamned excess of urobilao-
gen without bilirubin or hemoglobin Feces contamed large
amounts of urobilinogen The Hess test for capillay fragilih
was positine Blood showed red cells 1,480 000 ‘hemoglobn
24 per cent color index 081 mean cell volume 1’1 c¥
mucrons white cells 5000 platelets 20000 reticulocytes 66
per cent T'ilms showed anisocvtosts pothilocvtosts nd marke
polych Increased d of the r gne
a pseudomacrocytic appearance to the film Normobla ts were
abundant The high mean cell volume was doubtless due t¢
the numerous reticulocytes and normoblasts Promydocyte
were relatively frequent and a few myeloblasts were present
Sternal puncture showed normoblastic erythropotests mot
cells were promyelocytes and myeloblasts warranting digno 1>
of subleukemic myeloid leukherma

During hospitalization excessine red cell destruction and
increased blood regeneration were constant After 14 dnys
fever melena hematuria and purpura des eloped and the swell
g of the yaw became purulent Transfusions and sulfathia
zole were meffective and she died 1 a month The white cell
picture remained essentially the same throughout Autop?
confirmed the diagnosss of acute myeloid leuherma accom
pansed by normoblastic blood crisis Marrow mn the suddle
of the femoral shaft was hyperplastic with normoblists and
prinitive white cells of the granular series Spleen contained
a d pulp was by mnclocytes
mveloblasts and many histioevtes some contatnung sron pig
ments Lymph node enlargement was confined to the par
qortic groups with myelocytic mfiltration and hemosiderost
Luver showed fatty degencration and abundant free iron with
myelocytes and myeloblasts m the sinusoids kupffers cell
were hypertrophied and dicplayed phagocytosts of hemo
siderin Numerous peteclun] hemorrhages were present it
pericardium  esophagus stomach and renal calices

The mechamsm of hemolysis n these cases 15 obscure
and may well vary according, to the nature of the prumar
pathologic process That the hemolstic mechamsm 15 not
siecescanly dependent on tmasion of the marrow 15 thown
1 two reported cases of hemolstic nenn 1ssocrated with
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tno cases One of these two new cases 15 presented here

Man 21 complamed during route marches of abdominal
discomfort followed by passing of red urine Symptoms prompt
1y cleared with rest. General examnation was negative An
attack was mduced by a march of 8 mules On cystoscopy red
dish brown urine was noted i the bladder and dark smoks
urime was spurting from urcteral orifices There were only a
few red cells but benzidine reaction was stromgly positive
The patient was obsenved for three months during which
time 40 paroxysms were mduced Blood counts were normal
at the beginning and end of the study No abnormalities were
noted 1n the blood cells ordinarv plasma constituents or urine
befor: and after a paroxivem (apart from the hemoglobinernia

lob and <light 12 after erect exertion

‘This sndicates that only srnall amounts of blood were imolved
10 the episodes Attempts to teproduce the attachs by fever
multiple punor traumas and esercise sn recumbency or en a
bictele and to influence atiacks by ascorlnc acxd alkahization
of the urine and wearing 4 tight abdomunal binder were
negative

The authors beleve that the hemoglobinerua characteris
tic of the paroaysm mayv not be due to increased hemoly sis
but to an abnormality which permuts the accumulation of
hemoglobm 1 plasma This concluston 1s based on the
following facts (1) All observers faled to demonstrate
hemolvtic agents or blood abnormalities predisposing to
mcreased hemolysts (2) the amount of hemoglobn
vohved 1 all the paroxysms in the authors cases and
most reported cases could be liberated m the normal de
struction of semile erythrocytes (3) 15 nunutes after exer
tion the plasma hemoglobin 1alues show a sigmficant drop
toward the resting lesel whereas with a hemolvtic factor
molved a longer lag would be expected (4) previously
reported observations on fecal urobilinogen suggest that
during paroxvsms there mav be no mcrease m blood de
struction

[A lfogical but not very phy ological set of reasons —Eds ]

Studies 1 Destruction of Red Blood Cells III Mecha
msm agd Ci of Hi 1 Patients
with Thermal Burns Spherocytosts and Increased
Osmotic Fragihty of Red Blood Cells Shu Chu Shen
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darl burgundy red Observations on one of the ¢ tou
athletes showed hemoglobinuria agam after a 20 mule ru
Occurrence of mtravascular hemolysis was unelated to
age body build or standing position of the runners or 10
the number of years or state of their trammng  Hemoglo-
bienua and hemoglobmuria disappeared a few hours
after the end of the run It has been caleulated that the
amount of hlood destroyed travascularly 15 very small
Spectrophotometric studies of the plasma and urne v¢
vealed conclusnely that the plasma and urinary pigment
were hemoglobin and not myoglobm There were m
miethemalbunun bands 1n the plasma and the Schumm te t
was negative n three runners with plasma hemoglob
salues of 2044 mg per cent The plasma hlhirubm was
distinctly elevated after the marathon run This may have
been due to decreased liver function consequent to hepat
tschenu duning exercise The fact that hy perbilirubinem a
occurred 1n the presence or absence of hemoglobmema
demonstrates that 1t did not result from mntravascular
hemolvsis  the degree and duratton of hemoglobmenna
were not sufficient to gne rise to such high levels of
birubmemia The envthrocyte fragility was normal aster
marathon runs Transient albuminura was observed {re
quently after the 26-51 mile runs and m every mstance
after the marathon run Transient unnary eacretion of
formed elements occurred frequently after the <horter
runs and i Almost every mstance after marathon runs

lol 1 1C p d by hemo-
globinurm oceurs 1n man frequently enough after strend
ous runs to be considered phyvsiologic under these condi
tions and comparable in 1ts apparenthy henign nature o
the afbuminuna of exercise The findings of this studs are
ot particular importance at this time when young men 17
the rmed forces are accomphshing strenuous phmml
feats
March Hemoglobmuria R A Palmer and H €
Alitchell' (RC A M C) review the hterature and repar?

T G 3 M A T 49 445472 Dec mber 3943
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erved value of 520 mg hemoglolin per 100 cc unne
AMasimal excretton of hemoglobin oweurred during the
fir t 12-24 bhours then decreased vapudly Protemunia
other than hemoglobinuria occurred mn the first 2448
hours to a marked degree 1n five cises and to a moderate
degree n s1n Ohguria oceurred i the first 2448 hours
most of the severely hurned patients with or without hemo
glchimuna  Chrome azotemua ot molerate seventy oc
curred despite te estabh hment of adequate encretion of

XA SR
urine m four of five patients with hemoglobinuria who
Tned five days or longer In six patients with hemoglo
binura examuned post mortem the histology of the fudneys
Wwas conststent with 1 ot The diate treat
ment of severely burned patients should nclude admunis-
tration of fluds and alkal to assure dwresis of neutral or
alkaline urine

No significant anema occurred during the first 2448
hours i the 14 patients 1n whom detailed study was pos
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Thomas Hale Ham and Eleanor M 1 lemmg' (Harvard
Unny ) report obsenvations on 40 patients with combred
second and third degrec thermnl burns mvolving 156
per cent of the body area Lleven showed hemoglobinuria
The senes included 34 patients burned 1n tife Cocoanut
Grove disaster and 6 others

In eight cases hemoglobinerma was observed dunr,
the hirst 20-36 haurs with values ranging from 65 to 21>
mg hemoglobin per 100 cc plasma  Spectroscopralh

T

to ss

ToC PRSI aS ik GuW

Fg $1—Curve f omte fragdey of red ¢ Ms Lt ned two bou t aft?
burs n ofving 30 p ¢ nt of body ad th ce hours befa ¢ Geathe

ox; lobin and miethemalb were detected 1 the
serum examined from one patient The urine samples froal
patients with gross hemoglobinuria were scanty amount
for one or two days varied from black to red to light
brown were aad (pH 4 5-58) and contained hemoglobin
1n solutton 1n precipitated form and 1n casts The red and
brown pigments were identified spectroscopically 2>
ony hemoglobin mixed with traces of methemoglobmn There
was no evidence of myohemoglobm The amount of hemo-
alobin varied from traces in twa cases to a maximum ob-

@ Sew kgl dJ Med 229701713 Ny 4 1943
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enved value of 520 mg hemcglolin per 100 cc urne
Mavmal excretion of hemoglobin occurred during the
first 12-24 hours then decreased rapidly Protemnuna
other than hemoglobinuria occurred 1n the first 24-18
hours to a marhed degree i five cases and to a moderate
degree 1n six Oliguria occurred i the first 2448 hours
most of the severely burned patients with or without hemo
globinuna Chronic azotemia of moderate sevenity oc
curred despite re establishment ot adequate excretion of

g .

R
urine 1 four of five patients with hemoglobinuria who
Ived five days or fonger In six patients with hemoglo
bmuria examined post mortem the istology of the kidneys
was consistent with hemoglobinuria The immediate treat
ment of severelv burned patients should include admims
tration of flmds and alkal to assure drurests of neutral or
alkaline urine

No significant anenwa oceurred during the first 2448
hours 1n the 14 patients 1n whom detailed study was pos
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sihle 10 of whom hnd hemoglobinuria Qsmotic fragiity
of the red cells was significantly increased above normal 1
seven patients five of whom had hemoglobinuria An ex
treme imcrease 1n osmotie fragihty occurred in one patient
burned 30 per cent (I'ig 51) Blood smears from certan
of the burned patients showed fragmentation budding
spherocytes and nucrospherocy tes of the red cells Maxmal
fragmentation of red cells was seen only m the smears
tal en promptly nfter the burn Deeply stammg spherocites
were detectable m one case 60 hours after the burn (Fig
52) No cold or warm agglutinins or hemolysins were
detected 1n the blood samples with osmotie fragults

Heating of human blood 11 vitro to 51-65 C produced
wreversible and progressne fragmentation and formatiot
of spherocytes a progressnve increase m osmotie fraglty
and hemolysis of some of the red cells i plasma seru®
or 1sotome solution These cells also showed nerease &
susceptibihitv to hemolysis by trauma It 15 assumed that
the mcreased osmotic fragility of heated red cells results
from conversion of the normal biconcave to a more nearlt
spherical form by a process of progressne fragmentation
Blood of dogs was heated sufficiently to cause increase 10
osmotrc frigility and then myjected mto the anmmal Blood
~amples removed immediately after mjection showed ab
normal osmotic fragthtv and stamned smears howed
spherocvtes Presumabh red cells susceptible to hemol
vs1s 10 vitro 1n 1sotontc sodium chloride were subject 10
osmotic hemolysis m vivo m the 1sotonic plasma

The authors findings and experiments suggest that 10
persons with thermal burns destiuction of a considerable
1olume of erythrocytes may result directly from heating
at the site of the burn depending on the temperature at
tamed by the blood duration of heating and solume of
blood subjected to these conditions Accordingly the
thernal changes m the blood may not correlate steictly
with the arex burned but may be anticipated n extensii€
third degree burns
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‘Heat Resistance’ of Erythrocytes Robert Hegghn
and Conrad Mater® (Unn of Zurich) de cribe a speaific
test for recogmtion of Vlarcimafava s anemt a relatively
rare disease Symptomatology consists chiefly of nocturnat
liemoglobinuna  constant hemossdersnuna  pseudomacro
aitic anenna with tendency to regeneration of bone mar
row mcreased reticulocyte count in pempheral blood and
feuhopenin The osniotic rest twnce test of the erythrocytes
t notmal According to Tam and others the disease 1s due
to the action of 1 hemofy in whose amboceptor s alwys
present in the ervthrocvtes Tn presence of complement
bemolysis takes place The degree of hiemolysis increases
2s blood pH falls The te t demonnstrates the decreased
reststnce of envthrocytes m thus conditton to wcrersed
temperature

The test consists of putting a test tube contaming about
S cc blood obtamed by a dry -ur sterilized syringe ta
the meubator for 6-24 hours at 37 C Presence of hemofy
15 of clotted blood 1n vitro evident to the naked eve after

s hours at this temperature appears to be pathognomomie
speafic (vidence of Marchitna s anemin In permcous
anemia  shght hemolvsis my sometimies be observed 1t
the blood remams 1 the meul ator for 48 hours at 37 C
but thns 3s pever more than 150 mg per m) Quantitatue
deternumation of the degree ot hemolhsic 1e  hemoglobin
content of the serum 15 practically unnecessary  but if
desired st may be done according to the method of Wu
Haen Hemolysis mereaces greatly 1f the blood 1s shaken
from time to twme 1n the mecubator Degree of hemoly

15 does not pertit concluston  regardmg the phise or
stige of the disease

IThis test loes not deperd on the leat res:tance of tle
er throeytes but on the accelerated acd product (n caused by the
mereased ten perature of tl e incubato  This can readily be shown

bv the inhbitinn of tie effect of neub tion by add ticn of albaly
o the blood —LCds 1

) A 3JM S 0 oc166 Ny 194



PERNICIOUS ANEMIA AND REfATED
MACROCYTIC ANFMIAS
The first five articles m tus section testify to the cfect ¢t
interest 1o pernicious anemia maintaned i the Chicago s
especially at Cooh County Hospital —Eds
Erythrocyte Damage by Lipemic Serum i Nommal
Man and 1z Permtcious Anema Victor Johnson L Wi
lard Freeman and Joan Longiu (Umv of Chucago) t ¢
that several mechanisms protect agamst exposure of enth
rocytes to too fugh concentrations of mjunous fatty aeids
nd so1ps mcluding absorption of products of digested fat
mto Iymphatics dilution of hamoly<in mn the thoraac dett
slow emptying of chile mto the blood and mung of hemr
Ivtic chvle with large volumes of blood 1 the subdayi?
ven and heart Eryvtlirocvtcs of nonmal man are rendered
mare susceptible to hvpotonic hemohsis 1 a standard
fragality test by exposure to Iipemic serum This con 1t
tutes further evidence that fat ingestion 18 one factor 1
the normal daily destruction of red blaod cells
A high fat diet 1n normal ammals does not cause enough
mncrease i dasly erythrocyte destruction to produce anem3
Nosmal marraw can replace these extra losses of red blood
cells In untreated pernicious anemma lhpemic serum pro
duced not only an increased erythrocvte fragity but actual
hemolysis when lipemuc serum and red cells of the same
o:mn‘t’xc”nﬂ’“‘c mixed In contrast lipermc serum of ade‘
The authors PEFRICIOUs anermia patients and of normal
Ay increased fragihty but no actual
rvthroo® 1 ted blood cells On exposure 0
ihe Nosmal man erythrocytes of patients
jnenua were rendered more susceptible
dmlysls as revealed by standard fraglhtv
, red cells 1n normal indniduals certam
han perfuciods anemia and treated pernt
Tvressive destruction of erythrocytes by
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the digestion products of fat 15 probably one of the etio-
logic factors m permicious anemia because of a more than
normal sensitrvity of pernicrous anemta red blood cells to
such products A deficient plasma protection against these
aterials may also be mvolved

Summary of 80 Living Cases of Permicious Anema
15 presented by Maurice Hardgrove (Gorgas Hosp
Ancon C Z) Robert Yunck Hugo Zotter and Francis
Murphy (Milwaukee County Hosp ) Data were obtamed
by interviews with the patients and supplemented by study
of case records

Ages varied from 37 to 83 most patients being 60-69
Fafteen per cent of cases were first discovered between ages
40 and 49 earhest age of suspected onset was 29 Com
monest presenting symptoms were progressive weahness
and fatigue Dyspnea dizziness ankle edema palpitation
paresthesias sore mouth and gastro intestinal complaints
were frequent More unusual were hemorrhagic tendencies
precordial pain difficulty 1 wafling nervousness m
somnia bitter taste in the mouth and fainting Tinnitus
was present m stx cases when anema was severe and dis
appeared after red cell count became normal In most
cases there was weight loss Diagnosis was not made until
two years after onset of suspicious symptoms in 20 per
cent Fifty one per cent of patients had been treated over
3 years and 17 per cent over 10 years the maximum bemg
13 years

Study of predominant national groups showed 67 per
cent of patients German Pohsh or Irsh Countries of
northern Europe and the Brtish Isles were the ongin of
forefathers of over 87 per cent However 1t must be re
membered that Milwaukee 15 prunanly a German and
Polish settlement There were one Italian and one Negress
For 43 accurate diagnosis was not made by the first
rhvsician consulted although suggestive symptoms were
present For 11 per cent the first three physicrans con

() A TeMd 006814 My 1944
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sulted did not mahe a correct diagnosts 86 per cent were
not adequately studied until hospitalized 95 per cent were
hospitalized for diagnowis or early treatment

Seventeen patients had transfusions soon after hospitalt
zatron Results did not gree with Jahsmans statement
that with use of parenteral lver estract transfusion
rarelv nceded Strauss states that transfusion 1s mdicated
if ur hunger or sipns of crreulatory failure are present at
rest m the severely anerc pattent About 14 per cent
were rav before 30 and almost 28 per cent before 40 One
pattent 41 with pernicious anemra diagnosed at 39 e
ported that her hair was white during the acute stage of
iliness and with treatment turned to dark brown Photo
graphs and hair sunples confirmed this About two thurds
of the patrents had gray blue or green eyes agreeing with
Isaacs and Friedlander s findings of predominance of hoht
eves in these patients

Sore tongue was imitial symptom 1 56 per cent 28 per
cent never had 2 tongue complamt Four had occastonal
glossitis after begmmmg treatment but 1t had not been
an 1mtial complunt Sore tongue recurred at mtervals of
as long as seven aud mne years Paresthesias at onset
occurred 1 71 per cent and in 27 of these drsappeared
under treatment wlile the remunder continued to notice
then occasionally or constantly In most tensitv de
creased under trentment Numbness tinghing and burmog
were cardinal svmptoms principally 1 hands and feet %
few complaints were referred to the chest 1rms and entir®
fower eatremities Difficulty m walking was a complant
of 41 per cent at onset but only 17 per cent complamed
of this both at onset and after treatment Almost all re
ported improvement Some difficulty m walking not present
4t on et developed 1n 10 per cent even with apparenth
adequate therapy Tn 55 per cent numbness tinghag and
burnmg 1 the hands and poor co orcdinatton nd gop
were present wath almost all showing considerable m
provesment under treatment Some bladder difficulty oc
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corred of coser m 32 per cen I 21 per cent, budde-
comrplan. 2 emset per.ned at er treatmert while m
7 per cen treqrenes develeped doieg therapy Fre-
e wa mas croimon. and Jere were several cises
I ee mewe and 3 tew 2 mino~ daficnln w Grranon.
Ve pa~ert had o e e e~ticn. anoder ov-titts and two
wederae posaw ovperep™  Gatroantesumal com
fhrt  oemed 11 <2 e s acd degenerative baart
digase v 7 pe- oen

Trexmeert wa desizred 1 Leep the ~ed ceil coun be
rween 200000 ard Q000 ur? Femeglobm values
wn ve 80 per cent M emze o we ghe alo seemed t>
be un rpe-tam gude 3. o effinemcy ¢ treatment. Thus
was ool ted 1 00 per cert W -ases by oze wjection
o« cwdebverextrat 1 mt even rour weeh. ard
m 11~ per cem evenn Frvee weeh  In wmdividml cases
Ture rwjuen  myecwen. were reqared  Reactons to
mrecticr fver ex—acr woauly auvergie occurred wm 270
pemce~ ctcases an ! et ved chasge to oral theapy

weteen pate~  ar=C wrrued ereatren tu- three rio- hs
tonve vears b 2l Lheequer I revemied o Time elaps 12
ber re severe relupee ccmrred va~ad grezuv m diffe-en
T

Permraoss Azem,a m Negrees ¢t <d to be rare Tre
frerz st Steven 1 ~chwvartz ard Mazrce Gore con
traacrt. <merent tha @l 1 1400 @ees ot permcou
aremza e 3 Cua Cwrn Homvtal betveen 1931 ard
1U2 9 ccurred m Negr e~ TYg a a0 ot whites to
Nezres ¢ 101 Sree v 'z o o admas ons o the
Fpaal Tt penied wa. 2 1 the correced ratio 1
<z~ 1 om Aper wer Thewe hzu-es correspord to an
tme emce € avoz 170 cases vem 100000 wh, ¢ patien.s ard
2 cres pem 1000 Neon paren  Or the Negw pa
rer ) were maes o1 weve rermales the rato m

e wire pepoaner va 11 More toan twn thed, o

~¢ 3 ravert we-e between the ages c1 40 ard 70 tov
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sulted did not mahe a correct diagnosts 86 per cent were
not adequatels stuwhed until hospuabzed 92 per cent wese
ho pitatized for dia,noss or easls treatment

Seventeen patients had transfusions soon after ho pialt
zation Results did not agree with Jahsmans statement
that with use of parenteral hner extract transfusion i
raredy needed Strauss states that transfuston 15 indicated
1 ur hunger or gm of arcalatan fatture are present &
re €1 the seserels anemuc patrent About 1 per cest
were 111 before 30 and ahnost 28 per cent before 40 Ore
patient 41 with permcious anemua diagnased at o9 s¢
ported that her hair was white duning the acute stage of
iMlness and with treitment turned to dark brown Phato-
sraph and har samples confirmed this About two third
of the patients had grav biue or green eyes agreeing with
Tsaacs and nediander < findimgs of pred of ight
eves in these patients

Sore tongue was imtial svmptom m 96 per cent 38 per
cent never had a tongue complant Tour had occasonad
alosutrs wter begmmng treatment but 1 had not been
an stial complamt Sore tongue recurred at mtenals o
as leng as seven and mine years Paresthesias at onsd
occurred m 71 per cent 7ad 1n 27 of these disappeared
nnder treatment while the remamder contipued to notice
them occasionallh or constanth  In most mtensih de
creased under treitment \umbaess tmghng and busmag
were carthnal \mipterms princspally o1 hands and feet 3
few complaints were referred to the che t arms and entir®
foner extremuties Difficulty 1 wafling was a complant
of 41 per cent at on et but onls 17 per cent comphmtd
of tht both at omset and after treatment  Ajmost all e
ported impros ement Some difficalty 1» walking not pre et
at on et developed m 10 per cent even with apparenths
adequate therapy In ~v per cent numbnes  tinghng and
burmng m the hands and poor co erdinanon and gnp
were present with almo t all showwg consaderable v
provement under treatment Some bladder difficulty oc




PERNICIQUS AND RELATED ANEMIAS 359

per weeh for the remainder of hospitalization Patients
disappeared from obsersation at intervals ranging from
immedately after discharge until 45 months later Nearly
always discontinuance of therapy was voluntary Axerage
amount of hiver grien during the period was 10400 umts
[USP ) per month depending parth on indnidual need
and partly on regulanity of attendance

‘The patients relapsed at mtervals of 2-38 months About
33 per cent relapsed durmng the first six months 6 per
cent during the next six months 24 per cent during the
second year § per cent during the third year and about
1 per cent later No arbitrary erythrocyte level was used
for criterion of relapse In each case the relapse represented
an incapacitating 1llness with levels so low at times as to
be barely compatible with life The highest blood level
durmg relapse was 2600000 and the lowest 430000
AMultiple relapses were frequent ome patient had 12
relapses during 1014 vears the last one complicated bv
fractured femur resultmng i death (Fig 53)

No correlation was demonstrated for age sex race
duration of treatment previous to abandonment of therapy
total amount of Iner giien or average dose and the re
lapse pertod It 1s suggested that the amount of intrinsic
factor secreted the diet storage capacity of the lner and
some other unknown factors nfluence the duration of
rennssions Previous studies attempting to evaluate mas
sive do e therapy and stcrage of hver extract appear to be
naccyurate because thev do not take suffient cogmzance
of the Inghly mdniduahzed lehvior of patients with
pernicious anerma during remissions

C: m P Anemia
Conu:dering the chromats  { permicious anemia some
mechanism of compen atmg for the deficit of hemoglobin
and resultant decrease w1t ue ovyvgenation must exist
The mcreased cardiac output 1epresents this compensatory
mechamem The fewer eivthracvtes by mosving with 1

rease | velacity make their oxvgen carrying capacity more
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cier there were many more below 40 and far fewer over
70 than among Caucastans It 15 assumed that the firs
diffcrence 1s due to the earlicr precipitation of pernicioss
anemia owing to poor diet the second could be attributed
to a shorter life expectancy The type of the discase ob-
served 15 1dentical 1n Negroes and whites

Relapses 1 Permicious Anemia. Steven O Schwariz
and Helen Legere (Cooh County Hosp) repost on 5%
pattents readmitted because of recurring symptoms of per
nicious anema 1n relapse some time after successful ler
therapy of previous relapsc All refapses resalted trom dis
continuance ot therapy either immediately after discharge
or months or cien years after satisfactory mamntenance
had been established Al patients were from a low economic
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fevel and depended on financial aid Diets were probably
suboptumal 1 ammal protewns vitanun B factors and vita
mw C Usual treatment was ~dmimstration of 1 unit
{USP] of iner dailhv tor 15 days (inost patients were
used for the purpose ot assaving hver) then 60-90 unus
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ett Cenl Hosp ) report pathologic findings 1w the cen
tral nervous Vstem I twe cases of pernmious anenua with
ubricute degeneration ot the pial cord and bram
Cercbral aind spinal cord lesions were almost identical
In heth the essential pathalogy conwisted ot more of less
hiffu e thau b uneven degeneration of the wiute matter

€ fw mu [
Y S imy ou

with hittle or no probteraticn of fibrous gha The changes
were unique and quite unlike those that occur in cerebro
sascular disorders multiple sclerosis and other chromc
degencrative disease  In the cerebrum the affected white
matter was diffusely but unevenly pale when examuned 1
ections staincd for nnelin the unevenness bem, due to a
more pronounced degeneration 1n some regions usually
around blood vessels (Frg, 54) In many such foar 1ary

g i size from 50 to 1 O macrons myehn was completely

e
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frequently anarlable This mechanisn leads to changes m
the heart | Bates Carter and Cugene F Traut (Lo
of Hhnors) on reviewing records of 300 authesticated
cases of promicious anema found 257 with and 43 with
out ¢« wdionasculir mansfestations

o attesmpt was made to segregate those having pramaty
cirdiac diserse an the classification accosding to cardio
viculr mandestations An outspohen relationship s
noted between cardiovascular complaints and  anems
Math siprovement 1 the canditson of the bfood the carde-
vieule vmptoms lessened  Aneawa niy bring out casdine
3gne m o3 pattent with mmolvement of the heart In four
ol ¢ patents with omteal steposis symptoms fir t de
vedoped with onset of anemia Two of these were rchieved
with improvement m the blood picture Occurrence of
cirdiotiscular symptoms and tndings with hematologie
decompensation and their disappearance followsng treat
ment or durmy, remts won was stehmg i the present scries
\ngm1 ot any cardos isenlar symptoms may be the mtil
or ontstandiag evidence ot severe discase of the blood
These mamfestations ven when accompanied by distinet
srwphie changes such as fow voltage displacement of the
T mterval ar even dehmte flattenmg of the T ware do
ot neces by mean primary heart disease Sympwm!
wxd findings are not restruted to wny tvpe of anemma oF
redated to its severitv  Tlematologic examunation 15 the
only dependable mens at differentiation It 15 umportant
m angint to rule out anesma as a determuung or con
trihuting fictor especnily 1t the angma ss 1ssociated with
palpstiion dyspniea enfarged heart systolic murmur low
artersal pressure edema or urohbnogenursa If anenua 3
present a therapeutic test may he necessary to deterimme
s role 1 the production of cardiac svnptoms

te D: of Bramn m P Anenuz

Raymond D Adams and Charles § hubih  (Massacht

G8) A Wt M I TS 66 Do be 191
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002003 cc maximum 003 cc Thev da not consider a
Teaction po st e unless the wheal 15 over 15 mm 10 diame
ter or unless pseulopods are present Simalar tests with
hog and beef muscle 1re u ualhy negatne

\lthough a few of the reported reactions to Iner ex
tract are probably due tn preformed hstamme most 1re
on a true allergac bast  The sensitmaty 15 to some sub
stance—possibly the antianenwe tactor-—wm Iner extract
irre pective of 1ts biologie ruree Symptomatie treatment
consists cf adnmistration 6f adrenalin or ephedrine and
caloum preparations for the gunerahized tvpe and use of
calanupe Jobon with phen 1 {ir urticuria and prurtus
Deseasitization 15 recommended tor patients wha react
frequentls

‘The authors began de en mization with O lec of a 1 10
dilution and increased the dose by about 2 ce every sec
aud or thied dan far about tcee weeks until the patients
were recening the average inll therapeutic dose Ther be
lieve 1t important to heep this tvpe of patent desensitized
by gimg the therapeutt myectt n i smaller quantities
and at more frequent nteryal than 16 customary e
at lca t once a week

HYPOCHROMIC ANEMIAS

Serum Iron in Health and Disease Joan F Powell
{Oxford Univ ) reports on serum 1ron values 1n 70 nor
mmal controls and m patients with 1arous types of anenma
A menstrual periodicity 1n the serum iron of normal wom
en was demonstrable Rather 1ow values were obtaned in
hemolytic anemias  this 15 explained on the assumption
that iron was bemg removed from the serum for hemo-
globin regeneration at about the same rate as hemoglobm
breakdown was gong on w the reticule endothelal cells
Since simultaneous storage of 1ron may also be taking place
i these cells raised serum iron levels may be expected

@ 0 ot J Med 1325 67 v i
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degenerated Awis cylinders s well as myelin sheaths were
affected though possibly not to the same extent In e
pernasculir zones of more severe degeneration were
numerous macrophages filled with fat The number of
astrocytes and oligodendrocytes was mcreased throu. it
the white matter more so just Leneath the cortical grav
muatter than m the dieper white miatter where the meln
was more severely de,enerated The astrocytes had large
cell bodies and cytoplasmic processes distinctly staned 18
Nissl s preparations The order of i olvement of the cen
tral nervous system seems 1o be posterior columns thes
lateral and anterior columns and finally cerebral white mat
ter Anafysis ot these two cases and of others mdic t€§
that patients waith bram lestous have mental symptom®
Although the converse is not necessarily true The authors
tend to believe that both subacute combined degerert iof
of the pinal cord and subncute degeneration of the hra
represent an advanced stage in a specific process that ©
nduced by a defictency ot certan substances neces o
the metabolism of mvelmated nerve fibres Not every 13
tient with permeious anemta will have demonstrable brait
lestons but all those wm whom there are defintte 1td diS
seminated brain lesion will probably hase mental disorders
Allergic Reactions to Liver Fxtract Robert £ Rauf
man Laurence Farmer and Carl Reich (New York Civ)
review 50 ca es from the hterature and report If e1e
Brand of extract and dose have hittfe refation to the cccif
rence of reactions Keactions usually occur after numerous
well tolerated wnjections especially atter a fong mjecttc
free terval OF the 61 patients only 6 were demteh
stated to be allermic [he commonest syinpton W&
urticana  Angroneurotic edem and asthiia were reporit
i many cases and practically every allergic sign
symptoms was mentioned No tatalittes occurred
Reactions to ntracutaneous tests with various brands ot
diluted hver extract are u ually poative The author @€

1) Ann Ist Mel 39 (8 9 N nbe 3943
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poihilocytes In the most severe case there was an unusual
number of macrocytes probably a response by the mar
row to the marhed Iack of iron There was no direct sign
of hemolysis since no cise showed any reticulocvte n
crease or urobibnuria  serum biirubmn and erythrocyte
fragihity to saline were normal Seven patients (including
the man 45) who could be ohseryed responded well to rron
by mouth

Thomson emphasizes several pomnts Overt blood loss
apparently plays no part i causation of the anemuas
[Crowth during adolescence with corresponding increase
1n bleod solume 1s of course a form of overt blood loss
—Eds ] Careful mquirs failed to reveal any definite lack
of dietetic ;ron In general the patients were fond of 1ron
rich food-—g blv a comp 3 ph The high
merdence of hypochronic anenua mn the first few years of
lite and 1ts comparatise rarity m school cluldren suggest
that 1n the present cases there 1s a specific deficiency the
lugh madence of defectine gastric aadity suggests a con
nection between this defictency and the anemia Since mine
of the cases were found on routine exammnation of recruts
the condition may be more common than realized

OTHER ANEMIAS

The articles i this s<tion deal with anemuas other than
permc ous hemolytic and hypochrerme  which are covered n
preceding sections Of particular therapestic nterest are the
group of refractory anemias with cellular marrow described by
Dawidson and his as ociate wheh apparently eventually re
ponded to vigorous treatment with transfusions and liver e
tract —Eds

Defictency and Dyshemopoietic Asenuas of Infancy
and Childhood Rov R kracke and Willlam R Platt
(Emory Unnv ) classify anemias of mfancy and cluldhood
mto two major groups (1) madequate supply absorption
or utihzation of some essential nutrient or mineral result
g n deficient red blood cell formation—so called defi

) JPde 3691 13D wt 1943
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oy during acute hemolytic crises when the rate ¢
hewolobm breahdown 1s , reater than that of wron utdiz
tion nd won storage by the retculo endothehal cell In
somc patients with hypochromic anenua and fow ievels
the serum 1ron increased surprisinghy after admmstra
tion of 1ron ther 1py In two patients a satisfactory responst
was obtumed onl nfter sumultaneous adnumstration of
vitumn C and exammation of this phenomenon showed
that effectneness of small deses of wron may be greath
mcreased by smntanceus admmstration of ascorbic acd

Sertm tron m a small group of men with vitamin €
deficrency did not differ from normal values Hawever the
lowest value recorded was obtained an a patient with scurt
On treatment with ascorbic aad the value rose stealdy

Hypochromic Aunemia 1 Adolescent Males M L
Thomson® reports observations on Iy pochronue anemis 1
ume adofescent recrusts The case of a man 43 15 ald
weluded to aflustrate the Tater course of the untreated
isease In each case anenua was first noted wn ealy ©
mmddle ctuldhood T'xcept m one case there was no history
of senrous 1llness No patent had hemorrhage bleedmg
piles or jaundice famly lustory n regard to anemi 08
jwundice was negatne Some youths looked smll and
wnmature for thewr age most had not started to shave
There were 1o symptoms except for slight breathlessness
1 the more severe cases The 3ouths had pale smooth shit
with no evidence of jiundice” The tongue was smooth 18
four cases In nearhy All cases there was a typeal apies!
systobie murmur of hemitc ongin The spleen was just
palpable 1n four cases 1t was entarged two fingerbreadihs
Lielow the costal margin 1 the most severe case Tour pa
trients had spoon nails Al but one had deficient gastnc
aadity five had complete achlorlndra and four hypo
chlorhvdna  Hemoglobm values were 36-53 per cent
{Haldane scale) the blood picture showed ty preal nerd~
cytes Tng cells and considerable amsocytoms with some
TR B LM ] 454455 Oct 9 1943
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therapy supplemented by admumstration of 1on and vitawua
concentrates Several patients required blood transfusions
to mamtain life during the refractory period all eventually
recovered

The essential data on six cases of 1diopatlne origm are
presented 1n the table The average age of these patients

HenaroLosic ane Crrvicat, Data
Cse | € C €t | Cs | Camt
l 3 | 2 3 4 ’ s l s
Ax 46 o s ES a1 n
s M M F F F ¥
Red el
oot ] 3 18 n 229 | 189
C t(Muon)| 117 | 088 | o 131 | oes | o7s
c1 d 119 | 330 | g | 119 [ 128 1o
Rt locyt <1 < <1 <1 <lb | <o
Mot + + + + + +
Wit ot [ re0 | 800 [ 1000 | 3200 | 2200 | 1300
Plelt Scr[s w|s uw|S wis wi{s ¢
H om f1 ¥ Ee
i hyd + uc + + HO +
D o+ 1
yreptoms b £
boptl ot 6mo {6m |1 3y {um l8me
n 4
€ ypood [swk |4wk [10wk | 4wk {7k 5w
Hmgb
dsch g 75 s/ | 88 82 85/ | 88
S bseq ¢ L L
€ oty Neme | Bon | B toe| N tot
D¢ b
st bse a
¢ Wmo [15m J1zm [8m [15m 18w
Hmglbn when
1 seen 105 90 | w0 84 | 9Ba | 99

wa 41 years In no case was enlargement of the hver
spleen or lymph glands noted One patient showed mam
festations of purpura In all six the anenna presented mor
phologic features sumlar to those of permicious anemia of
equnalent seventy Sternal marrow films showed the
characteristics of permicious anemma n a stage of relapse
However except m Case 2 mmutial sternal puncture was
nnide after the patient recened several mjections of lner



366 BI OOD AND BLOOD FORMING ORGANS

creney anemuas (2} those trom hemopoehic dysfutictiot
Cnder deficiency anemuas are the followsng

I Iron deficency anennas
2} Prematare ype
&) Infantite type
¢} Chnldhood 1ype
4} Adolescent fype
¢) Almentary type
1) Celme disease
23 Diascheas and dy entertes
3} Intestinal parasites
4} Other gastro wtestmal discrders
II Vitamin C and D) debetency anemias
I Thyrow deficiency
IV Lrvthropowtic dehciency anesmas
Goat s msth anenua
2 Pellagrinous anemta
3 Dumarphic anemia of
malautertion
4 Duphy Hobothrsum latum ancmsas
5 Castro mtestinal dssord rs
6 Hepatie anemias
Under dyshemoposetic anemas are the follawmg subbypes
I Congemtal hypoplasit
2 Infechous apla<n
3 Chermeal aplasia
4 Ieuho erythroblastic anema
§ Primary tumor anemma
6 Spleme anemn  (Bantis syndrome)
7 Hepatic ancmn
8 Nepbrstic an mua
Studies in Refractory Anemua Refractory Anemuas
sth Cellular Marzew 1 S P Davdson 1 J Davsand
James Innes (Univ of Tdmburgh) diwnide the cases intd
two groups (1) refractors anemua wath hypercellular
megiloblastic marsow and (2) refractory anewsa with cel
Jular sormoblastic marrow and arrested sy elocyte matur2
tion-—chronie granulocy topema
The authors discuss 16 cases of the first type Jn 107¢
ported previously occurrng m pregnancy and puerpenum
severe anemua with hemoglobn readings of 17-52 per cent
and megaloblastie sternal marrow was refractory fos twvo
weehs to four months despite misnwne parcntertt Iner

"YU Bdob rgh MOF 304401 Ty a9
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fater had p ntancou  hemorrhages fr m the Jum  The hem
atolrgic changes apparcntly preceded the bone change  for
o teo rler w15 was 1 t discorered until b ot ho pital ad
m1 1on Perpheral blyod change 3 ere chiracterized Ty
evere normochromic normocvtic anemit Color index vanied
between 10 09 anl 08 Volume mlex was 094 and m an
corpu cular volume 0 On two early ocer wn the leuhcorvte
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count wa 44810 g HOUM  sub equently 1t varied between
13300 anl 5 600 reaching the lower levels in the late stages
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extract 1e ata tune when patients with classic permas
anera should show normoblastic marrow  The essertal
difterential diagnostie criterion 1s thus a farlure of respo <
10 parenteral hver therapy with preparations of koown
potency 1n the absence of sepsis or other factors knonnts
mterfere with therapeutic response 1 classic permao?
anensa Al re pomted o stensvo treatment after a 1€
fractory pertod of 4-10 weehs The recovery of the.e 3
tients and thase of the precedurg group stres es the neces
wfy for energehic measures to mamtan hie by repeated
hinad transfusions and continuance of mtensne iner thesa
Pyt tupe of anerma The excellent prognoss u the
group 15 tn contrast to the gloomy outlook for the group of
refractory anemas with hy pocellular normobt marres

Two cases of the second type sllustrate an anenua 1€
fractons to treatment of any hind They differ from cla «
grasulacsta 15 in the clironic course  co existence 0
maderately severe anenma and absence or exposure {0
leuhocvtonie agents It ts debatable whether such cast>
<hould be clas wied 1s chrome refractory I poplastic an¢
i or on aceount of the micnse levhopema as chronie
whopathie agranulocy tosis  Pentnucleotide had no appre
cable effect an the total white celf count wn erther case but
apperred to merease the percentage of polymorphionuctexrs
hghth m one furthermore 1t resulied m an abocess with
production of pus despite the fact that at the tune penphcral
winte cell count was fess thin 1000 with only 5 per cent
palsmorphonuciears

Leukoe Erythroblastic Anemsa with Diffuse Osteo
sclerosis Joseph Mendeloff and Tuhus Rosenthal (Nes
York (ity) report a case

Afan 57 complasned chiels of wnenwr the o case had
« progressne course for seven sear anl did not respond 10
slencctomy or tor hser or sma therips  NMumerats transfu
tans appeared oy to prolong hfe hut had no effect on the
a1 ea ¢ During the fifth vear of slines  he had a severe hem
orrhage following extraction of 1 lon ¢ tooth and three months

T8y Ams Imt M2 195153 Sptmbe 1943
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and Iner became palpable wlile he was under observauon
Hemoglobin content had iropped to 62 per cent erythrocyte
count was 3070000 leuhocyte count 4050 with myeloblasts
8 per cent non i tils 11 per cent d
20 per cent lymphocytes >4 per cent munocytes 4 per cent
cosinopluls 2 per cent plasma cells 1 per cent normoblasts 2
per 100 white blood cells and platelet count was 40000
Sternal aspiranon showed an almo t rumpletely myeloblastic
marrow thus blash diagne 1 of loblastic [eukemia

1rom September until death 1 March 1942 he was under
observation The white count remained low In October the
blood studies showed hemoglobin S per cent erythrocytes
3 leukocytes 7 300 with nneloblasts 4 per cent pro
myeloblasts 1 per cent myelocvtes 3 per cent nonsegmented
neutrophuls 5 per cent segmented 4 per cent lyvmphucvtes 30
per cent monocytes 3 per cent eosinophils 1 per cent 6 normu
blasts and 1 erythroblast per 100 white blood cells He was
sustained by repeated blood tran fusions jet liemoglobin
1alues to drop especially duning febnile
episodes Purulent otitis media and mastoiditis ended m gen
eral terminal epsis On last admission hemoglobin content
was 23 per cent and white count 800 with 20 per cent myelo
blasts 1 per cent myelocvtes 2 per cent nonsegmented neutro-
phils 14 per cent segmented 02 per cent lymphocytes and 1
per cent tes De pite sulfatk di for
the otitis media temperature 1o ¢ to 106 F and he died eight
months after onset of first svmptoms

Autopsv tevealed a pale emaciated body with numerous
petechiae over trunk and extremities and gums covered with
clotted blood The heart was dilated flabby and pale The
myocardium <howed diffuse vellows b motthng caued by
Tocal fatty changes in the muscle Microscopie collections of
myeloid cells were found 1n the epicardium The lungs showed
bronchopneumonia and abscesses Hilar Ivmph nodes were en
larged soft and anthracotic Alveol 1n the pneumonic areas
were filled with Gbrin and a varnying admixture of red and
voung myeloid cells but few polymorphonuclears There were
many small focal collections of myelod cells around the
bronch:

Liver showed numerous ab cesses lled with pus Lobular
architecture was blurred There was distinct cellular infiltra
tion of the penportal fields In addition to hinphocytes there
were numerous young mvelod cells Kupffers cells were
promment The abscesses were often surrounded by collec
tons of myelowd cells and mall cells with dark nucler and
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blasto 1 Shartly before death the platelet count was 130000
No stmormal platelets were seen Pathalogscally the outsiand
g feitures were Yeuho ery throblastse anemsa cardiac hypet
trophy smocardial fibrosis extensive giant cell accumulation
w the spleen bone marrow and lymph nodes and extensie
osteosdJero s

Rhonds and Aller conwdered the problem of aplaste
anemu: associated with osteosclerosis o an analyus of
schopatine progressive anenia they distinguished fae sb-
groups from histolagic e ummiatioss of hone marrow {1}
apla ti apemua sath aplastic marrow  (2) aplastic anems
with hyperplastic marrow  (3) aplastic anemwa with acine
mare w {4) aplastic megaharyocy t1c marrow (3} aplaste
anemir with clerotic marrow \lore recently Rhoads sub-
stituted the name of prunars refractory anesma for aplast
anemua By thrs classfication the present case althoult
not one of aplastic anemsa could be considered one o
refractory anemya with osteoselerasts

[Other svnonyms for this patient s disease ase nonleyhermic fME
Joms (Hicklmg) or agnogense myclondt metaplassa {Jachson anf
Parker) Other excellent il tratsons appea 1n the origmal —Eds |

Osteosclerosis, Myelofibrosis and Leukemma J;u:ob
Chury and Max Wachster  (Mount Smar Hosp  New
York (its) report that among 97 cases or lenhenna 6
showed vanvng degrees of myelofibrosis without oste?
scless @t Tour of these were of the chrome myelosd type
and \ vay therapy was ginen 1 the other two dignos
was subscate myetosnd feuhemsa and » rav therapy was 0t
gnen One of the hiter cases 18 given here

Case 1—Youth 18 o July 1941 complimed of se3ese
Iow back pun and fe er The ontv phy ser) Anding w15 moder
ate generthized enlargement of the Ivmph nodes Blood studics
Showed hemoglobin %0 per cent red cells 4 120000 white
cefls 4630 with neutrophule $6 per cent Jumphoertes 42 per
cent monocste 2 per cent and ne wbnermal cells ihe
smear Enteric fever and infectious mononucienss were ob
sdered bust temperatuce dropped prompth, prn subsded and
he was discharged with dingnosss of grip Readmatted after
five weehs hie had pan n the left chest and fever and ¢
lasgement of the hymph tlodes was wore pronunent Syleca

G Am 3 M Sc DTS Fura 346
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the connective tissue were small numbers of myeloid cells
(T1g 57) occassonal erythroblasts and rarely megakaryocytes
In places the meshes were filled with pink stamed homogenous
materral In others the process of marrow replacement ap
rearcd to have progressed further \ascular spaces were less
prominent connectine tissue denser and bone marrow cells
lmost totally absent In these areas there was also formation
t new lone trabeculae Focal collections of myeloid cells

re also found i hidneys and pancreas The cecum showed
two small ulcerations surrounded by Iymphocytes myelotds
wd few neutrophils

The changes i the hone marrow of the two cases n
which x ray treatment wa not grven were of an essentially
sular tvpe The available sections of bone howed a varv
n,, degtree of fibrosis In Case 2 the marrow was cellular
and charactenshicalls leuhemic fibrosis was represented by
a meshwork of fine threads of connective tissue there was
nu appreciable change n the bony trabeculation In Case 1
howavar the bony trabcculation was somew hat denser than
normal with occasional aeas of newly formed bone The
fematic cefls had all hut completely disappeared from the
marrow which was made up almost entirely of voung
mucod rather cellular connective tissue

1Comgare w th the § rece | ng article —Ed 1

Histoplasmosis 1n Infant, with Autopsy Hans G
Schlumberger and Allen C Service (Phladelphia) report
4 e

1 3 7 wechs old wa ndmtted for treatment of a hydro
cele of the right test and died 2 weeks later Dehivery was
narm after eight month gestation weight at birth was

I Family history was negatinve

Examnation revealed the shin pale but not ictersc super
i cial abdominal vems promnent and abdomen protuberant
Rectal temperature was 101 4 F pulse and respirations were
r pid Mucous membranes were pale Heart was apparently
normal Liver and spleen v ere enlarged the tip of the spleen
tang fct almost at the pelvic mim There were a small
umbilical herma and o nght sided hydrocele Diagnosis was
tronchufis and secondary anemua with splenomegaly and
h patomegaly of unknown erigin

Red cell count was 2400000 hemoglobm 75 Gm plate
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POI YCYTHENTA

The two articles mcluded m thy secuon present two methods

of contralling polycytheruz vera beth ot wlich have been uscd by
5 ‘method admunstration of phemylhydrazine has

also recened extensive trial In our opuuon graded venesection 1s
the most physiologic of these methods because 1t inh bits hemo-
poresis by producing an 1con defcrency  Phenylhydrazine therapy
15 the least physiologic as st increases the rates of both blood
destruction and biood production and mav lead to thrombosis \fany
patients with th eated with Ine so long
that 1t seems to us wise 1f po bl _to avaud the potentalities for
delayed marrow wjury by x ray —Eds

Control of Polycythemta Vera by Venesection. After a
detatled study of two patients for more than a jear
Laurence E Hines and William C Darnali (Northwestern
Univ ) hnd that venesection preperly used 15 a safe
method for controlling the diserse At first large venesec
tions were performed which produced a sharp fall
erythrocyte volume hemoglobin spectfic gravity and wis
cosity and brought partial rehef ¢f svinptoms but caused
undesirable symptoms and ersthroporetic stunulation Tt
was then found that nc svmptoms were produced by small
venesections There was gradual reduction of hematocrit
ralues blood viscosity 2l hemeglobim The fall of hemn
globin was nrt equaled by 1 corresponding fall m numbers
of circulating red cells because the fattes had become nucro
eyt Four months after cessabon of bleeding m one case
and frve months 1n the other the return of symptoms was
associated with rise in hemoglobin and erythrocy te 1 clume
Agam a senes of small bleedings was mstituted

The authors suggest the fcllowing method for control
of symptoms of polvcythemia vera To determine the actual
excess of arculating ervthrocy tes and to confirm the drag
nosis an estimation of the total erythrocyte volume 1s made
At weekly or bimonthls mtervals 200250 ce blood 15 re
moved by enesection done m the office with a 100 o
syringe The bleechngs 1re continued unt the computerd
excess of erythrocvtes 1s removed or until hematocrit

9) Am T ML S 064 443% Otb 1943
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lets 97000 leuhocytes 6100 with 20 per cent neutrophl
77 per cent Iymphocvtes and 3 per cent monocytes Three
normoblasts were found as well as moderate amsocytosts wd
potkilocytosts Urine contaned a famt trace of albumm and
3-8 leuhocvtes per tigh power field All other tests were
negative There was mcreasing difficulty n breathing wd
feeding After two transfusions of citrated whole blood hemo-
globin content rose to 12 Gm  red cell count to 36
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feukacytes to 5800 with 40 per cent neutrophils 60 pue ¢ ot
lymphocytes platelets reached 175000 Theie was nesel
franh bleeding but therc were mnute petechiae on buttoch
and chest about 14 days after admission The siateenth day 3
splenic puncture was done Histoplismosis had not beent sus
pected but smears revealed the typical yeast forms of the
fungus 1 the monocytes (kig 38) A tibial marrow study €
yealed the same bodies Another plenic puncture was don¢
and the marrow and splemc pulp were streaked on bleod agat
plates from which orgamems were subsequently 1 olated 1
pure culture He died two days after diagnosis of husto
plasmosis Autopsy confirmed dignosis s did subsequent
culture and mouse woculation
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mtections mononucleosts which oceurred durning August
1942 man LM S hospital and was apparently widespread
n the surrounding districts  Age inaidence was 2045
except m two women 84 and 64 Controls from nearb,
commumties gave positine Paul Bunnell reactions and
showed typical bloed pictures whereas controls from more
distant localities gave negatne reactions indicating a defi
nite localization of the disease The most mteresting fea
ture of the epidemic was the occurrence of cases without
climical mamifestatians

Incubation period varted trom 5 to 10 davs Severe
ternuttent frontal headache was preent m 92 cases
mental symptoms m 31 severe memngitic symptoms m
3 polyuna mm 34 enlarged lymph nodes mn nearly all the
nodes 1n the pasterior triangles of the nech and mn the axilla
being most frequently involied splente enfargement in 50
skin rashes m 10 sore throat m 35 lhut severe angma 1n
only 4 latent jaundice as mdicated by the icteric index
and the van den Bergh reaction 1n 8 of the severe cases
Tn most cases the symptoms subsided m 5-21 days mna
few the disease continued for longer periods with relapses

Of the 296 hospital patients tested 202 had positne
Pau! Bunnell reacttons at 1 64 titer and over The titer
1 2 was suggestne and an mdication for repeated test
mg Total white hload cell count varied from 8000 to
20000 lut onlv a tew had 20000 Polymorphonuclears
showed tmmatunty and stab cells were often seen many
of the polvmorpl 1 showed towic \| Early
m the disease ensmophils were not present and basophils
were 1-3 per cent Platelet count and coagulation time
were unaffected The mononucleosis usually varied from 45
to 60 per cent 1n 2 few cases exceuding 75 per cent There
was almost complete disappearance of small lymphocy tes
early i the disease whereas there was an icrease 1n large
and abnormal lymphocytes Lnanmation of the steinal
marrow i sceral cases revealed a defimte increase m
hmiphacitic cells and a shight merease m actnaty 1n the
miclod ceries
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hemo,lobin and ersthrooyte values teveal begimmmng are
et Bimonthh estintions of hemoglobin  ervthrocyie
cowtt ek homaterss soll detest recurrence of the eryth
remic state and mdicate the need for further veuesectior
Roentgen Irradation 1 Polycythemm Vera by Mult
ple Small Doses to Large Areas of the Body Laurence !
Rebbns (Massachusetts Cen't Hosp ) reparts on 2068
treated duny, the puast 10 vears with small doses The
method cat ed s defite st effccts and resulted m longet
1ema ~ons than with other forms of therapy
Teeusae ~Duab Qo o it 20-30 were givon m the.e casté
£ ot dde s varied frons 200 to 1200 r per serses most patient
) cenng 300608 ¢ per cries The field covers the body from
ke to sech Thes s sceomph hed v using 2 20 X X om
cone on the onchine and 1 target <hiss distance of 215 em T
held 5 centered 1t the level of the erest of the vum aed
ihternte anterior and posterior fiefds ase used Other factor
are 200k Dy mm Cu plus 1 mm Al flter gvmg a halt
tue lover of D92 mum Cu Calewliton of the output o 95
nusclsme ss deternnned with the Victoreen r meter measur
m nr at the tetund twget hn i tance and by the mer<
ware fiss The pre ent daih dose 15 2030 ¢ for a totad ¢
Bout ¥ r per one ene  se 250 ¢ antcriorly and 240 ¢
p terrarly Weekls winte blood counts are done until 2 5101
e 1 reached thay ave then chieched dub A fall i wiite
1wk s below 4000 or OO0 warrints mterruption of treat
m ot During treatment the red blood celf count and hemor
of fun do not ussallv change greath  but of after twe o7
three months the cell eount ha not fallen satishictonts $he
ur  fream nt ms be ropeate] cwtiously

INFEC HIOL S MONONLCT EOSIS

The Jeshotyte 7 3 n 1 vy wif cuons ave ofien wall of
wher than polym 13 mtar Ac¢ rhng to Bernstan, about
gorcent of tase of bt el ou mononucleosts tiey ¢ exhibit & po HIE
Paul Lunnell reactin Included wn this  ection are two articlcs
concerming patemt_ 1 ith Iymphocytosss and a negatine Past
Buuncll reacton The ¢ cases are cantrasted with tho ¢ of 18
fectsous  mononucleu tan winck the predomsmating cells ar€
abnormal lymphacytes —Ed 4

Infectious Mononucleosts James P\ Flalerow Tloy
\f Owen and Normn O Rodger descnbe an epidamc of

e Roeate 1 51 W 13 Fhu s 154
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Trentment was mamly symptomatic In two angnos
cases sulfapyridine was given but the condition became
wor e One patient with menmgatic symptoms responded to
sulfadiazine

Infectious Mononucleosss Andrew W Contratto (Bar
rard Umv ) analyzed 196 cases The disease 13 bengs
accompanted notably by lymphad hy zp !
Jaundice \ineent s angina ulcerations of the throat feser
sometunes g morbiffiform rash = conspcuous change ©
the blood picture and other complants sumlar to these of
an ordmary infection of the upper respiratory tsact ¢
curate diagnosis 15 difficult because of sarabiy of the
symptoms and chmeal mamfestations  Presenting sy mptons
are shown on page 379 Differgntsal diagnosis s eash &
comphshed by the heteraplul test hlood count and smeat
frequent tests are necessar because there 15 often 3 delay
of days or even weeks before the hematologic changes t¢
conclusine enough 10 permut accurate diagnosis Hetero-
phibe agglutimations however smay not be poatne fof
some davs Therapy 1s nosspeasfic and ncludes bed rest
and sumptomatic treatment  otherw ise treatment 1 directed
toward the accompanying symptoms such as codese for
headache and throat discomfort drogen peroside for
\ncent s angma salt for profuse sweatmg and mtrayenoss
mjecctions of salt and dextrose for jaundice with nause
and omuting During consalescence rest sleep, propel
et and fresh awr are of great unportance smee extende
fatigue 15 the mest msihous charactenstic of the diseast

Acute Thrambocytopenic Purpura in Infectious Mone
nucleosis Putnam C Tisd (M€ AU S ) states that
accurrence of vanous hemorrhagic phenomena is now F¢
ogmzed as not bemg extremels unttsual m nfectioys mond
nucleo 15 although in ewher deseriptions of the diseve
1t wa~ tated categornalh that purpunc and peteclual erup
tsons hd not appear Tpsstasss has alwavs been common

U
Ty Med 73449459 Jn 1344
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In a man 30 characteristic hymphocyio 15 with numerous
large Iymphocytes and atypical mononuclear forms combined
with a heterophil agglutnation of 1 512 established dragnosis
of infectious mononucleosts beyond 2 doubt despite absence of
sigmficant lymphadenopathy and palpable spleen Assoctated
thrombocytopema was difficult to explain since 1t could not
have been due to depre sion or dysfunction of marrow m ab-
sence of anerma leuhopema and sternal marrow changes
Presumably a combination of vascular damage resulting from
acute infection and loss of cireulating platelets at the purpuric
Stes was ble for the w phe
nomena The platelet count of 66 may have been an expression
of 1 transient toxic effect exerted peripherallv rather than
centrally

Severe infectious mononucleosis may 1n 1ts early stages
be indistinguishable from acute lymphatic leuhera and
presence of purpura has long been considered an important
chagnostic pomt m favor of the latter Lloyd s cases illus
trate that purpuric and hemorrhagic phenomena with or
without thrombocy topera cannot conshitute 2 vahd distin
guishimg feature between these conditrons Marhed arerua
1 however rare m mononucleosis and 1f 1t appears with
out ohvious esplanation the leuhemuc process may be
suspected

Acute Infecttous Lymphocytosis Peter A Duncan (St
Tuhe s Hosp New Yorkh City) reports a case which dif
fers from presviously reported cases of acute tnfectious lym

rhocytosis by presence of chimcal signs and symptoms at
the on et

Cul > complamed of 1bd nunal pam first noted on the
day of admi sion Because f boardlihe ngidity and tender
ness an acute abdomunal condition was suspected but the
blood count suggested 1 bl od dy crasta The spleen was not
enlirged Small cervical and mgunal lymph modes and a
larger on m the left axila were palpated Abdominal pam
nd rigid 1y subsided after 10 hours i the hospital the pain
returned for a short time on the fourth day During the first
tew days there were irntabibtv headache lethargy nausea
and projectile vomiting all suggestne of imvolvement of the
nerious sistem Tempemture was elevated with a peak of
103 I the fourth day For the rest of the even weeks of

TG Am I D Chu w7 1 Septemb 1941
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however Tih and Dantel reported one or more eprodes
«af nasebleed at v arious stages of the ifiness i 8 of 24 e
Smpuhrhy hemtur s fairh conynon as shown w6 po
cent of 270 cases callected by Taddy n 1921 While severe
3t 15 not usually assacsated with casts or functional dis
turbances and rarely if ever 1s precursor of acute nephntic
Rectal bleeding 13 seldom promnent

Development of hemorrhagic shm eruptions 15 mode
ateh frequent and mereh one of manv rashes descrs
s this disease Petechnl and purpuric hemorrhages mav
oceur amywhere m the shin or mucous membranes g
ecchitiioses are sees and i come cases 1 posttne 100
niquet test 1 noted m all these caces the blood platelets
beng normal i number and no other indications of 2
hemorrhagic diathesis bemng present Occurrence of tree
acute thrombocvtopenmic purpura with nfectious mond
nucleosis 15 rare Wilhams i 1931 reported lus awn @%
m wisch a purpunc rasts deseloped with a positne tour
niquet test and profonged bleeding trme no platelet connt
was done Minot 1 1936 reparted three cases m ubih
severe thrombocytopeme purpurt was accompanied b
hmphocytosts and varving hmph node enlargement In
the only one mn which the huterophi] agglutmation test
w 15 dane 1t wes negative Downey and MeRanfay report
mme ci%es two with purpurie phenomena but no gros
hemorrhages no plaielet counts were done Cottrell
group of 12 cases ncluded 1 m which a platelet count of
77 600 was found but no hemorrhagse mamfestations an
another without evidence of bleeding e which a platelt
cagat was 45000 Perhaps the most 1uthentic case of e
purpura and mononucleosis was that reported by Nagner
and Broohs m which hentuna Bleeding gums purpusic
eruption prolonged bleedmg tine ind estimated reductin
1w pltefets were combined with hunphocytosis palpable
<pieen moderate enlargement of mgumal nodes and 1
Paul Bunnell test of 1 800 the entire condition clensod
up ut wix to eght weeks T tond reports ane of thewe 7€

cases
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present The heterophil agglutination reaction 1s umformly
negative Biopsies of lvmph nndes from two cases showned
a stoihingly sinmlar microsenpic appearance comsisting n
degeneration of the lvmph fcilides and striking prolifera

tion of the reticulo endnthelium of the sinuses Serologie
reactions were negatnve for lvmphocytic choriomeningitis
and influenza A and B virus The etiologic agent may
be 1 undetermined virus related to nfection of the upper
re prratory tract In all case the disease was uncom

phicated and had a favorable outcome

AGRANLLOCYTOSIS -

Agranulocytos:s and Aplastic Anemia after Arsphena
mines James W Tergu on (Clasgow Royal Infirm)
reports six cases of bone marrow depression followmng
neoarsphenamine treatment of syphilis Frne had agranu
tocvtosts and one showed depression of all marrow ele
ments

‘The classification of blood ds scrasias following arsphena
mine 15 not entirely satisfactory McCarthy and Wilson
m 1932 suggested three mam divisions (1) thrambo
cytopenic with a subgroup thrombocytopenic and granulo
cytopemc  (2) granulocytopemc and agranulocytotic and
(3) aplastic In the thrombocytopenic type the reaction
occurs mmmediately or shortly after an injection and 1s
characterized by purpura hemorrhages low platelet count
and quick recoverv Apart from the low platelet count
blood picture 1s normal Rapid reappearance of platelets
ts not tn heeping with toxic depression of megakary ocytes
Falconer and Epstemn were able to return a great number
of platelets to the airculation n such cases by mnjection of
1 cc epmephnine hydrochloride and suggested that the
condition 15 an allergic phenomenon In view of the differ
ent mechamsms of production and the highly favorable
prognosis 1 these cases of simple thrombocytopera it

) La 13437 M1 19w
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3 H she was lly afebrsle and p
Hematologie data were sumlar to those descrshed tn prevous
cases There was relatne and absolute lymphocytosis of 33
proximately five weehs duration Neither atymeal nor wusi
ture tvmphorvtes were observed throughout the course. Th
predommant type of cell found on biopsy of the bone manoy
was the small mature lymphocyte Additional b )
changes were observed early m the course An imbiaf myelod
stunulation was smdicated by an merease of the total neutroph
caunt on the first day However this dropped rapudly 16 &%
tremely low levels on the 6fth and seventh days this may 12
dicate some suppression of myelod tissue at those tunes. Tr¢
persistently low platelet count dunng the first mne days suf
ports thus asswmption The Paul Bunnell test was megative.
Acute Infectious Lymphocytosis Specific Infechiot
Cart H Smuth (Cornelt Univ ) saw four cases of acule
snfectious lymphocvtosss within three weehs Three wett
m one famuly and one 1 2 hospital contact Analysis &
these and five other cases shows that acute mfechioss
hmphocytoss represents a spectfic entity distinet from
snfecttous mononucleoss acute hmphatic leukema @
muscellaneous infectsons assoctated with Iy mphocy tosis The
disease 15 both infectious and contagyous and has a possi i3
wcubation period of 12-21 days Hyperleuhocytosis wik
relatne and absolute lymphocytosss due to increast 18
normal small Iymphocytes constitutes the most umportatt
diagnostic feature Elevated blood levels persist three ©
five weeks The normat lymphocytes are shasply contrasted
to the atypical and abnormal monenuclear elements fo
0 safectious moncnucleosts and to the lymphoblasts #
leuhemia Chmeal signs and symptoms may be so mid a5
to escape attention of onsct may be marked by vomitiag
rrostablity feser abdomunal signs and symptoms and o€
casionally signs of myolvement of the nervous system 1€
abdommal signs may be so marked as to suggest acuté
surgeal condiion Infection of the upper sespiratory tract
15 the most common finding Sigmificant physical change®
cuch as Wmphadenopathy and a palpable spleen are not

TR AN A 12533 T3 e
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the five cases of agranulocytosis showed a stril ing lack of
neutrophul granulocytes (polymorphonuclears metamyelo
cytes and myeloblasts) but mn four there was persistence
of promyelocytes and mveloblasts Autopsy and examuna
tion ot marrow by sternal puncture n three cases showed
distinet ncrease 1n these immature cellular elements This
corresponds to the findings of Kracke and shows that
maturation arrest may be tound 1n secondary agranulo
cytosis just as 1n the 1diopathic tvpes

Pentnucleotide appears to be effective m this type of
agranufocy tosts provided treatment 1s not too long delayed

T of Agranul with Sulfad Nor
man Nixon John F kclert and Kendall B Holmes'
(MC USA) report thiee cases of agranulocytosts de
veloping 1n the course of therapy with sulfadiazine in which
the successiul outcome was 1n their behef due to subse
quent admimstration of sulfadiazine,

Case 1 —\viation cadet 26 with scarlet fever recened
moderate amounts of sulfadiazine and was afebrile from the
seventh to eleventh ho pital day On the eleventh day fever
and 1 scarlatimiform rash recurred The white blood cell
count was 6800 with 6) per cent polymorphonuclear leuka
cvtes Four days lates temperature was nermal agamn but the
white cell count had dropped to 3 550 with 72 per cent poly

Ifad; was d; on the fifteenth
day after a total of 58 ( m was given During the next two
days the white cell count dropped to 1600 with 13 per cent

spolymorphonuclears Liver etract pentnucleotide and ascorbic
aad had no effect since there was a continuous fall 1n all white
cell elements The eighteenth hospital dav fever 1o0se agam
und sore throat and 1 cou.h with mucopurulent sputum
ppeare ] In view of mmnent death from the overnhelming
mfection treatment with sulfadiazine was resumed on the
cighteenth day The sodwm salt was gnen intravenously
umounts sufficient o rause the blood concentration to 20-2>
my, per cent and admimstration of convalescent scarlet fever
erum wa begun During the fir t three days of this treatment
the condition remamned critical fever was lugh ulcerations
appeared in the throat and at the anus red tlood cell count
dropped from 5100000 to 3750000 hemoglobin content fefl
@ Am I M S 067152 D mb 1943
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veems advantageous to group them .eparately from the
other dyscrisias which are characterized by varous degrees
of marrow depression In the second group the midl
lepres ant effect 1 on the leut oporetic tissues Ieading to
graaulocy topema and agranulocytosis m the penpheral
blood otten mamfested <oom aiter the first myections &
wsplicnamine and reversible if no more myections e
given Depression of megakary ocy tes and the ery throblastic
series on the other band only develops as a rule atter3
considerable nmunber of mjections and the dyscrasa mas
nat be found until weel's or even months after the bt
myection  Fergusons first fine cases demonstrated earlt
onsct of agranufocytosts average number of mjections
nen hemg five and wverage dose 21 Gm In the sxth
«1se marrow dunage was more extensne affectng b
me,ahariocvtes and red cell precursors as showu af
autopsy  The hematologac picture was therefore that of
acute aplastic anenua Symptoms did not begin untif 9%
1c even weehs after begmamg antisy plulitic theraps
Changes m the penipheral blood m the first five cass
were nat ¢ sentiafly different from those found m cases of
agrimulocyto 15 secondary fo anunopyrine or other dritss
or ca es of 1iopatine agranulocytosis In the three pahent
wha recatered percentage of monocytes m white cel
was Digh When first seen these patients showed 4 de®
;i nerease nut only m percentage hut also n ab olute
number of manccytes present 1w contrast to the rhtnd
Iow monocyte count ehwerved m th e fatal cases
Marraw findings varied consderabh  Ten whon the
peripheral blood picture was that of aplastic anennt (granst
Tocvtopenn thrombocy topemia and erythrocstopema)  the
marrow masy not be truby aplasne but may <how onfy @
decrease 1 mature elements In ather cases the marrow !
v poplastic or aplastic Custer stated that cases of Lm“i
tocvtepenia {rons arsemcals do not show the weil marl;c"
profiteration of myelohlasts found m cases ct shopatt €
agrmulocytost  with maturation arre t The arrow 1
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Action of Specific Stimulators on the Hemopoietic Sys
tem 1rnkhn R Miller and P T Turner  (Jefferson
Mad College) describe lesions mduced i grnea prgs by
adminstration of partally purified eatracts and fraction
of extinets ohtuned from aries of pattents with acute amd
dironie hmphod  nvelmd  id - monoevtie  lewhem
fvmpho arcoma nd Hodghin e ¢

A\mmls gnen the wine pumaple from the urine cf
patient  with chrome myvel wd leul coma exdubited orgn
shange  mular to tho ¢ i und sn human chrome myclord
feukemin Tdentical changes were ¢ btaned m animals gnven
ixtrwt from patient wath acute andond lenkemin  the
wute mitare of the dise 1« was not transferred  Amimals
fnven extracts front patient with chronie lvmphoid Teul e
ma showad changes similu t9 those found 1n human
hreng Imphowd Jenl onsn The e hustologie change
were abtuncd with eatrut fiem pitients with acute hm
phoud Teuhenna except thit the lymphoud hvperpla 1a and
metaplt 11 nonlvmphonl orpan were somewhat greater
than m the ammals given extracts from chronte lymphod
leuhemm To 1 lesser legree hmphoxd hyperpla 11 and
prctures smhting hmphotd lethensn were chtamed with
eatracts derned fram patients with linphosarcoma

[he chinges produced m anmials with extracts from
1 ent with monacytic Teukenmn were neither hvmphord
nor myelurd The Iner shewed some persascular nfiltry
tn by small round ceffs stmfr to Ivmphocytes some of
th ¢ mhltrations e ntamng, many eosinophils The <pleen
¢ ontuned many Iarge cells with founy eytoplasm  mam
fit reblists and 4 few multinuclested gint cells The lvnpl
nede were mewhat enlrged and showed changes simy
Tu tath scnthe pleen The hone marrows of all wimals
were hyperplistic with sncrerse of megahkaryocytes The

e fmdimg were chtamed with extracts from paents

90 A T M S 20614615 A € 1943
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fran 164 to 118 Gm per cent nd jaundice deseloped. Tol
wiute cull count v arted from 200 to 310 Al fymphocytes The
first ugge pon at cecorcry of the bone marrow occurred te
fitth dn of ulfedtaswe therapy  thereatter there wa a rapd
i e 1t i slute blood eloment  wd four days Iater th re s
o vistence of blood dv ern i The aathoes believe that the
frug Wae the prmmany taetes re pos sble for the 1 e
[RE ]

e wond sad thnd case excurred w patents with
st pmegmontt who were hhewise gnven moderate dows
ot ~ulfadiazine hefore granulocytopena was noted i
thongh sulfadiazine wa  the probable factor n causis the
ranndocito 1 ab cquent adnumstrtion of the sane
drug, ple comalescent mman sersm resulted m ultamte
recaven

On the b1y of th cxperience the authors beheve e
the patient with agrwmulacytoss  regardiess of etiolugt
hould not be rleprived of the most effective weans of <o
bty comphin st wpas but should be given one of the
wilonaudes projecidy suttadmzme m large do es uo!
the temporany depre wan of the hone mreos, 15 oy ercume
and the normal protectine wechanegrs 3re agam fane
tiomng

{H W are v 10 mt e ret the uccess of thus hecaic b m ath
thovalwe § cwumoth rap utic agents m controlling th  usfuction
au oy, a1 wloeyle 3 ora ut fuhema bz bren hown by cther
Hiwe ¢r sttt be o domonstrated that sn agranulocyto s due 10
amuopy eute readmus teation €t deug alfter an wteral of (urr'
cau O prompt v curr ne £ the leuhep na In explapatn of the
jaradonical re wlt rq st oy Nivag anl T assecates ti@
15 uibilitics are tpge 1 3 Far ¢ the agranulucytosss was mot i
to the ulfadazine Thi cannot e kmed but the ciiconology ¢
teat cond tut with th auth ¢ b fcf that the sulfadan s(;
the ctoltpe et Se wi th  gladmane though cav g NI
agranuloyto s pr ot it fatab cfect  ceondary mfcction ur’l‘J
the mitial ottt ¢ 3 ceptilility of the granulocytes o ‘b:
trug Bl dr apgetred ooy on heen enturely abolt fied It would
smtcre tug €2 readma s ¢ ¢ afi hazme 1o these patents Howese?
i1 cave Of anothtr snf et they | f fe ghven another i 52
mude which vould fase § nioa mcre § cal bup Je s tokere IO
Lrocedre s the £t glac F 1
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mactocytic  hyperchromic anenna Leuhocyte  differentinl
blood pattern and platelets were not appreciably altered There
was quantitative decrease it the number of marrow cells while
quantitatn ely the bone marrow was not changed The patient
was given thyroid eatract and for the next four years she
was free from preoperatne symptoms She then experienced
recurrence of headache and dizziness and hemoglobin had
nisen to 17 Gm and erythrocytes to 7 800 000 Synmiptoms were
reheved by repeated venesections Since then she has taken
thyroid ntermuttently and has been able to pursue routine
lutie
Three cases of ery throleukema were studied All patients
had icreased hemoglobmn ery throcy te and leukocyte values
and mmmatunity of granulocytes After removal of the
thyroid two patents responded with a considerable depres
ston of hemoglobin and ervthrocytes The thurd patient
did not show much change 1 hemoglobin and erythrocyte
~alues despite the enstence of my~edema Two of the three
had macracytic and hyperchrom:c anemia Postoperatu el
2ll three showed progressne leul ocytosts and immaturity
of granulocytes many normoblasts and a varible change
i the number of platelets In one patient removal of the
thyroud induced a megaharyocvtic crrsis followed later by
normal platelet counts
In 2 case of chromc myeloid lenkemia followed for o yea
after thyroidectomy hemoglobin and erythrocyte values de
creased progressnely and within 10 months were about halt
the imtial counts Mean corpuscular volume increased from
93 to 103 cu # Total wiute blood cell count dropped from
144000 to 90000 immaturity increased In the bone marrow
mvelod smmatunity mereased and erythroid and megaharyo
ovtic elements were greatlv reduced
In 1 man with chronic lvmphatic leukemia under observa
tion for two years after thyvroidectomn hemoglobm and eryth
rocyte values were reduced and total white bluod cell count
increased from 150 000 to 400 000 w1tlt no essential change in
hft rential pattern Bone marrow was unchanged,
gastric analyss was performed 1 three cases before
thyroidectomy and after myxedema and no changes in
aadity were noted In all cases blood cholesterol valyes
wcreased after the operation Two of the patients exhibited
symptoms of postoperative tetany
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with Hodghins disease except for a more defimte tresd
toward Iymphoid stimulation Anmals given equal weshis
of lvmphord and myeloid stimulating fractions sunultane
oush showed changes resembling those obtained with urine
extracts from patients with Hodglan s disease or monocytic
leuhemia

Although a varety of urinary sources were used onfy
two substances produced the istologic changes described
here the mvelord and the lymphoid stimulating substance
The authors assutne that these two substances hay e recipro:
cal action the myeloid fraction stumulating myelopoe™
1e  proliferation without maturation and nhibitin
lymphopotests thus bringing about maturation of !ymphmd
cells The lvmphord substance brings about maturation of
mvelowd cells by mhibiting proliferation Normally the
action of the two substances 1s balanced The acute forms
of leukennas may be explained by deficiencies of one of
the other maturing substauce the chromc forms by exces
of the stunulating and normal amount of maturing sub
stance aplastic anenua by defictency of both factors and
Hodglan s disease and monocytic Jeuhemia by encess ¢
both substances If this theory 15 correct 1t would suggest
the advisabilitv of replacement therapy for human leuhenua

Effect of Myxedema on Hemopoiesis 1 Leukemia and
Related Disorders Terome T Paul Louts R. Limarzi and
Tmdon Seed (Univ of Ilhnows) studied the effect 0
thyroidectomy and subsequent my~edema in cases of poly
cythemma vera erythroleukemia chronie myeloid leuhemsa
and chronie Ivmphatie leul enua

A previously reported case of polycythenua vera has beent
followed for seven years Within three months after thy roudec
tomy <ymptoms of mvedema appeared and within two years
the patient presented the full picture of hypothyroidism. Th
blood picture had changed markedly Hemoglobin erythrocste
and hematocrit values drapped to less than half of preoperatise
salues Total hlood volume decreased from 10 706 to 3790 ¢©
the mean corpuseular volume wncreased to 1037 cu a An
the mean corpuscular hemoglobin to 361 seg mdicating

) Am J M Sc 9665630 Nov mb 1943
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wer  scattered over the cntire body There was a large
hematoma on the left chet wd an ulcer over the mid
dorsal spine surrounded by an ecchvmotic red and mdurated
wrea There were a few purpuric <pots on the oxtremties
Removal of the plaques left a persistently bleeding surfuce
Blood count showed 59 Cm hemoglobn 2270 000 red blood
cell 72500 platelets and 23 000 white blood cells per cu mm
with 31 per cent polymorphinuciear leuhocytes 32 per cent
Ivmphocites 5 per cent monocvte 1 per cent covmophl 2
per cent basophils 6 per ¢ nt metamyelocytes 2 per cent
myelocyt s and 1 per cent premyelocytes There were nany
macroblasts and normobla t  Bleeding tune was over 30 ann
and coagulation time 2 mun 50 e¢

She was given transfu ion o total of §90 c¢ The kin
1 1oms were treated with gentian yiolet solutton and heat and
wradunlly improved but the «schar when removed left a per
1 tently bleeding surface an | the neck never entirely clered
lhe pleen continued to enlarge and the purpuric pots
increa ed 1 number Ingunal adenopathy developed during
the last two weehs of lifc and her color became greems h Ten
tavs before death she had 1 cerebral hemorrhage with bulgng
fontanel ptosis of the lett evelid and opisthotonos The bYrod
picture remamned about the 1me except for a drop n platelet
count to around 35000 pet cu mm  Autopsy sho\\e.g many
¢o mof hilic myelocytes and undifterentiated toxic cells i the
lcne marrow Ivmph node anl spleen The germmal center
were bsent from the spleen The uperhicial cornified laver of
the shin was missing anl the basal layer greatly thichened
There were hemorrhage throughout all viscera cerebral
heworrhage and edema  ubirachnoid bleeding subdural hema
toma and myocardial hem rrhage Fnal dragnosis was mye
lcgenou leuhemia cerebral hemorrhage and hemorrhages in
W} viscera

Of the 20 cases 1n the hterature 16 were myelogenous
3 lvmphogenous and 1 que tionable 1 type

Leukema and Pregnancy Joseph L McColdrich and
Warren A Lapp (kg Ceunty Hosp Brooklyn) re
P rt1case and review the literatare

W omm 31 pregnumt 1 the eighth tane  tated that 1

t previously a diagno 1 £ chr nic myelcgenous leuhemit
h 11 en made and be hal recessed two x ray treatments to
th sileen since She hal e ¢ e svmptoms throughout preg
W acept f raface ri b On admis ton the spleen filled

4 Am ] Obt &€, 4 11 18 N mbe 1943
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Metabolism of Pyruvate by Normal and Leukemic
White Cells Jules C Ahels Florence L Jones Tad F
Craver and C P Rhods (\lemaral Hosp oo Yok
C § used for therr studs winte cells abtamed from siosmal
«lult and from patients with chroate leuhenua with wult
tectiems and pobmorphonuelear leuhocyto 1= and witk
hrome pulinonany tuberculosis

T rom 65 to 101 per cent of the thiamtne 0 both norasl
. Jehennc white cddls onists as co-carboryhise et
thele  those enzyme systems haown to utihze (-G
o Jase as a coenzyme. could not be demonstrated 1 enber
thie normal or the feuhcmac cells Quahtatne and quantild
1o differences have heen observed for utthzationt o
Pperuvate by normal and lenhemic white cells The sl
cell apparently utshze fess psruvate and usualh coment
\ .reater proportion of that compound to lactate than 60
the tethemmtc cells Thi abnosmahity of the neoplastic cel
pr tiihh 1s nat due <ampls 1o thesr 1pparent youth

Congenital Leukema, 1 rank § Cross (Lansmg el )
report two cases and restens 20 from the hterature The
ecom 1 case wa of ukhtional anterest hecause of unu !
L vimfestatsons nd 15 ginen here

Lerl born Nev ) 1932 wu alnutted Dee 22 198 and
fied Teb 17 1943 Sh wa the only cluld of Trish preit
<1 born by normal pontiucous vertex dehvery at full ter®
ftter nurmal gestaticn e had 4 isth weipht of 71t 62
\t birh she had he « crusty_coating of vermx cneeo Al
which coul § ant b el U fE the neck axifae and grot
The ¢ places teeame exe rated and mfected and large vellow
phigue of er ke cib 1rrmed  Subeutanenus themorrhagd
T Bleeding from the be vel were pre ent at Durth She w2
grven viamin b and 12 wmtramuaccpiar inyections of 1}
Zhe taok feeding v ell an} gained wewght  \b cesses and
cchvmoses formed  everd pomis of mtramuscular mseetiod
and Wloody stools contimued There was 3 53 tolic murmu;
ver the entire prece sdmn not frumeatted 1 ner  pleet 20
cervical glands were palpable There were a fow peteciiac o8
e hard palate The calp was dry and scaly Mt petectnac

{+ Caner 13 1 4149352 3Ma hoOI944
Ly PHQ T v Ty e
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which they failed to recover in acute exacerbation of the
leuhemic process has been nted frequently following par
turition In general however the course of leukema was
not greatly nfl d by Autopsies on leuhermic
women have frequently shown extensive leuhemic nfiltra
tions 1n the gemtal tract especially the ovaries and uterus
o leukemic child has ever been delnered of a leuhemic
nirther the placenta probably acting as a barrier

Regarding treatment of pre, nant lewhemsc patients most
authors agree that the shock ot interruption 1s just as great
as that of parturition Interruption may be justified mn
ternunal cases to save a viable mnfant Arsemc mn treatment
of chronic leuhenma associated with pregnancy seems to be
the most rational procedure

Acute Leukemua Complicating Pregnancy with Autop
sy Findings 1n the Fetus 1< repcrted by H S Applebaum
(Mount Sina1 Hosp  Cleveland)

Primipara 29 3% months pregnant complamed of pain
luttocks and left abdomen examimation revealed nothing
ibnormal and the pain was attnibuted to the pregnancy She
was given fiver iron and vitamms Three months later exam
ination showed enlarged Ivmph nodes cough anemia and weak
ness Blood exarmnation indicated myvelod leuhemia of great
severity Three blood transfusions produced prompt improve
ment Three weeks later al! symptoms had reappeared with
greater severtv Irradiation and transfusions again caused
frompt improvement but despite treatment the course was
rapidly downhill Cesarean section was performed to save the
<hild and reliese the patient by terminating the pregnancy
;l‘he fetus was found dead and the mother died a few hours
ater

The fetus was about 8 4 months old Probable cause of death
based on anatomic was sub. hi '
hemorrhages wn both cerebral hamispheres and atelectasss No
sign of leukerma was found confirming the behef that a leuke
mic mother does not transmut the disease to her offspring The
f tus might have heen saved by an earher operation but this

was opposed m the belief that <n operation would il the
mather

(5) Ob Stat M J 49535 J 19w



392 BLOOD AND BLOOD FORMING ORGANS

the cntive left side of the abdomen extending down almot ©
the aliac crest 3t was sohd firm and not tender There wasso
hmphadenopathy  Blood study showed red cells 320000
hemoglobn 55 per cent white cells 250000 with 40 i
morph lers 10 myveloblasts 2> Jocytes 15 mydor
cvtes and 10 lymphocytes On the day of admission she de
fivered  pontaneously a stillborn normally developed sofant
Blood Joss was nuniunal She had septic postpartum temerz
ture and was given sulfathiazole She was peratie
refused many medications and tood nd was discharged
seven dys on her own reque t Visited Inter at her fome 5 &
aurse she was found to be domng her household dutses.

The coexsstence of pregnancy and leuhena 1 rare. T
authors collected 111 cases from the hterature of which
only 79 were sustable for statistrcal purposes Of the
34 were acute cases In 75 cases lenhenna developed pror
to or durnng pregrancy Of the acute cases 17 wet
myelogenons 9 lumphatic 2 hemocytoblastic and the ret
snclassified In 21l but two leuhenia developed after on @t
of pregnancy The disease was most common 1 primpirss
and wsparas and hegan more often 1 the seveath mont
of gestation than at any other time Average age at ot
of leukemia was 2804 Tife expectancy after omsut 2
10 weeks (nerage) Maternal mortality was 100 per ceot
Fetal mortahty was 60 per cent The outlook was more
fmorible m chroni leshenna 41 were myclogenows and
3 jumphatic Average age at the time of onset was 30
It accurred most often n muittparzs 51 3 per cent fad
chrome lenkemn longer then one o5 prior 1o prenanc
Maternad smortality w1s 36 > per cent fetal mortahty 36
per cent In 4 of the 70 (ases tenherma developed post
partum

{ euhema seems 10 prech poe to pontancoys saduction
at premature Jabor Of 49 cases of acute and chrond
teuhemua 1 which pregnancy was allowed to progres
premature fabor developed m 28 Only three {atal hemor
thages dunng or after delnens occurred 1 the 73 et 1
Seyeral authors have observed that thor paticnts wighsiood
partuniton but shortly therefter went anto collapse from
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Hodglan’s Disease This study bv Henry Jackson Jr
and Tredenic Parher Jr (Harvard Unn ) 1s based on
materal collected over 1 persod of vears from Boston City
Collis P Huntington \lemorsal and Pondsille hosptals
and from private practice

General Considerations —Hodghon s disease may be di
vided mto three types parigranulema granuloma and
sarcoma on the basis ot two feature (1) presence m
cach of wo called Reed Sternher,, cells and (2} transforina
tron with the passage nt tune ot one type of the disease
mto another Hodghm - paragranuloma bears little or no
re emblance to a true tumor either 1 histologic picture
or i chiteal course The oftent scattered Reed Sternberg
cells lymphocytic nfiltration with or wathout destruction
ot the lymph follicles and ccmplete lack of mvasiveness all
mdicate an mfectious process as do the comparativels
benign course and the fact that m almost all cases the iy
case starts m the lymph nodes of the nech to which the
causatne agent mav have gamned access through the
pharynx Hodghin s granuloma hikewise appears to he an
mflammatory process rather than a neoplism 1n view of the
fact that the Reed Sternberg cells are frequently scattered
ssolated and often separated widely by cells of other tvpes
On the chinical side the irregular bouts of fever seldom
absent 1n the more advanced stages and often seen early
m the course especnally the relapsing Pel Ebstein fever
type marked anenua 1n absence of bleeding or widespread
mma xn of the marrow the polvmorphonuclear leuko
avtosis and the promment and per 1stent tachycardia all
are m re chara ternistic cf an nfectious process than of 1
tumor Hodghm s sarcoma has 2l the characteristics of a
true nenplasm The uniformuty of the cellular constituents
the aggressive umasi e nature of the process the etremely

hort duration of life and the not uncommon finding of
a lar_e destructne tumor with comparatively few metas
tases all favor this concept So also does the fact that the

€Y NwEghadl Md 018 J 6 313548 Tly 13 1ogy
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Reaction of Leukemsc Patents to Sulfonamdes is dur
anstrated by L T \nudon (L of Vermont) in tof
cases of hmphaue leukemia

Sk F—Wamis 36 with wote hmphatie leukema 1.0
wivest ultudamude b Cw vory four hours fos three da
W3 hite blood ceft count dropped trom 89 000 with 98 per oo
hmphocvtes on adou 1o 1o 6200 with 95 per ceat fimghe-
«31¢3 Four days later with white celf count 41 800 sutfatlnt
<olt 1 I Cm dese cvery tour hours was started but beeave

f the prolonged louhopem st was discontsmued the fourth dos
Durwg hospstal m the patients cond unprosed fron
« nionbund state to thit of comparitise bealth On dischur ¢
one month after adimussion wiite cell count was 7200 811

G pur_cent Iymphoeytc 1ad 44 per cent neutrophsls F ur
woehs later she wis hospitahized elsewhere tgun 1 dram b
drop m white cells accurred after sulfathuazole wa sttt
Ysght day after mudieaticn w s begun the patient d

Cue 2Man 76 with whste Wood cell count 306000 211
i per cent Trmphocyte howed svmptoms of 1a cular ¢4
fapse tter the second dosc nf 15 Cm solfathazole The v
w1 stapped then bLiter roadmum tered m doses ot 03 O
threc times duly Only a lght change mn the honstolo ¢
preture occursed after 1 total do ¢ of 6 Gm <ulfathaazole Tie
ptent died one week after adms 1on

€ \se 3—~Woman 39 with acute fymphatic lehonua ralf |
trom a neirh morthund stite after sulfathazole wa goen
Tataldo e wa 0 8m Tr s felt that the drug should hue et
c nunved Three weeks aster adins soa the patsent died o7
preanionta

Cak d—\an 68 with wcute haphatie Jeukenna vty 9
exteetnis on admssion He responded so well to sulfanimid
that he was able to return to bt job 15 jamtor Sulfadmzne
had ne effect on the wint Doad coll vount He died elsewhers
4 foss months lawr

Tt appewrs that certum ot the sulfonamudes produce 2

udden drop i she urculatn, hmphocytes i hmphiatee
levkenua Tl dves nnt wccar 1 myelogenous feuhemsd
That ths 12 10t 1 toxae dffect of the ~ulfonanudes 15 mds
cated by the uddenness of the re ponse and the cluvest
unprosement that usually follows

{Tis s not to be rgarlel a 3 ate factory wethod of treaty
tymg hate feuhemia ~kd
TTUEY ¥ Lab & €1 el B 0011695 No mber 143
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aged or clderly Eaghty per cent of the 51 patients m the
pre ent sertes were over 40 and n ne was under 20 Tifty
one per cent were men

Pathology —Apparent primy 1t 26 cases of
Hodghin s paragranuloma were cervical lvmph nodes 10 23
mgumnal hvmph nodes m 2 and 1xallany fymph nodes m 1
Diagno 1s 1s based on presence n the imolved nodes of
TReed Sternberg cells and absence of fibrosis or necrosis
In certam «asos the presence of fairly numerous eosmophuls
and fibrin 1s evidence that o transto1mation mnto the granu
I form 1s d there are transstional types
i whach it 1s difficult te dv tingush betw een paragranuloma
and granuloma As long 2 the pathologic process remuns
unaltered prognosts 1s relatively good

Hodghm's granuloma 1s characterized by presence of
Reed Sternberg cells pleomorphism eosinophils necrosis
and fibrosts It may imolve 1ny organ of the body except
the central nervous system proper Autopsy studies on 59
cases showed that the retropenit neal and part aortic lmph
nodes are most frequently the primary site of the disease
followed by other Ivmph nodes and the stomach or intes
tines Chiical obseriations honever indicate that the cer
sical nodes are usually the primarv site Possibly the
favorable response of the more superficial nodes to x ray
therapy and the difficults of recogmzing mvolvement of
the deeper nodes and tnternal organs during hfe account
for the apparent discrepancy  Tuherenloqis 15 frequentlv
1ssociated with thus type of Hodghins disease The two
processes may exist side by side m tlic same organ and
although grossly they may be confused histologic charac
tersstics of each are defimte Imvohement of lymph nodes
15 usually widespread and of fairly uniform distribution
The spleen was involved in 75 per cent of cases and the
liver m 53 per cent Invohement of bones occurred 1n 61
per cent of cases 1 which the bones were exammed

Hodghun s sarcoma 1s characterized by presence of typ
cal Reed Sternberg cells seattered amaong cells that are
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v ¢ 18 commanest 1w the sixth and sesenth decades and
1 occurrence 18 eatremely rare m persons umder ¥
It the atorcinentioned concept 1s correst, enokogy of the
prcat mulonsy oy wdentictl with that of the granuoms
The 1 mulomatous farm does not appear for a tune own
to relative vununity of the host of to lek of virulence of
the 1gent Hodghm s granuloma 1s frequently complicated
by tuberculosts The coenistence of the two diseases B8
1ound 1 20 per cent of the present sertes The fact that
both can be found m one patient or even in the same orgat
cems to mdicate the iac] of identity of the two dies &
101 3t 1> hughh tmprobable that o host would react w tve
cutirely distet ways to the same micro orgamsm Cultr
g of a large nuwber of hmph nodes yrclded m no snatste®
a posttive culture of Mycobacterium tuberculosts m nate
rial remaved from Hodghan s granuloma Ina considerable
number of ¢ oo of Hod ki disease a small gram po #tn€
trictly anaerobic gas formung bacillus was grows o
chopped meat broth st was however cultured also fro@
cases wath other forms of Iy mphoma carcinoms, tuberss
to+ and chrome mfwmatary tymph nades No relatiol
ot tius orgamsm to Hodghins disease conld be demot
tried By agglutination shan fests and ammal smoculd
tians Portions of lymph nodes used for culturing of tubet
cle bactilt were moculated wto rabbits gutnea pigs &
pigeons with regative results Tuberculmn testing of patients
with Hodghins granuloma revealed a definte anergy 10
toth human and avian tubercalin It 53 concluded that the
etwology of Hodghin s grinuloma las yet to be drscover
it 15 tentatwely concluded that Hodghins gramsdom?
accousits for approunitel 025 per cent of deaths 10 3
general hospital Age madence i the 237 cases of the
present series was evenh distrbuted from earlest child
hood to the age of 70 Seventy per cent were s wmales
Hadghn 8 granuloma occurs more frequently sm smember>
of the same fannly than can be accounted for by chanc
Sfone  Hodghin s sarcom oecurs cluefly m the middle
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aged or clderly Eighty per cent of the S patients m the
present eries were over 40 and nene was under 20 Tifty
one per cent were men

Pathology —Apparent primny  ites i 26 cases of
Hodghin s paragranuloma were cervical lymph nodes m 21
mgumal lymph nodes 1 2 1nd wallars Iymph nodes in 1
Duagnosis 1s based on presence n the imvolved nodes of
Reed Sternberg cells and absence of fibrosis or necross
In certain cases the presence of fairly numerous eosinophils
and fibrin 1s evidence that - transformation into the granu
I form 1s ympending  there are t d types
1 which 1t 1s difficult to i tingush hetw een paragranuloma
and granuloma As long » the patholomc process remmns
unaltered prognosis 1s Tefatively good

Hodghins granuloma 1s characterized by presence of
Reed Sternberg cells pleomorplism  eosmophils necrosis
and fibrosis It may inohe am organ of the body except
the central nervous system proper Autopsy studies on 59
cases showed that the retroperite neal and para aortic hmph
nodes are most frequentls the primary site of the disease
followed by other lymph nodes and the stomach or intes
tines Chnical obsersations however ndicate that the cer
vical nodes are usually the prumary site Possibly the
favorable response of the more superficial nodes to ~ ray
therapy and the difficults of recogmzing involvement of
the deeper nodes and mternal organs dunng life account
for the apparent discrepancy  Tuberculosts 18 frequentlv
assoctated with thus type of Hodghins disease The two
processes may east side by side m the same organ and
although grossly they may he confused histologic charac
tenstics of each are defimte Imvohement of lymph nodes
15 usually widespread and of fairlv umform distribution
The spleen was mvolved 1n 75 per cent of cases and the
Iner in 53 per cent Iniolvement of bones occurred m 61
per cent of cases mn which the bones were examned

Hodghm s sarcoma 15 characterized by presence of typi
cal Reed Sternberg cells scattered among cells that are




398 BLOOD AND BLOOD | ORING ORGINS

probibly eatremely anaplastic forme of Reed Sternler
cell It behaves us a true tumor 1s hsghly sinasne ard
by nant and may mohe any organ mcludmy the central
nerven  vstemt propes  The organs most frequenth m
vohved n 27 cases sturdied at autopsy were lser ga ise
wicstiial tract pancreas bones and lungs

Further Studies of Platelet Reducing Substances 12
Splemic Extracts Trolind and T ee s 1938 reported that
icetone estracts of spleens trom patients wth dwopathic

iy
o
. P
”
POSYFltitd g Hotof floc et t fro  ose f 4
pth th nbon ep pua

thrombopensc purpura produced 7 warked transient lower
s, of platelets shen myjected wto rabbits Some sub cquent
worhers confirmed these results  others were unsble 1
reproduce them ko « and Boyer m 1940 reported definste
platelet lonering <ffeer of pleen extracts from purputd
patsents  confirmtny Trolnd and Lees results In 194
Paul further dessontrated 1 platelet depressing substance
Lugene B Cronkste (Stanford Univ ) now reports s
Tar re ulty He obtamed an identical actron with acetove

TTIH LY &€ Md 056 3 ey 1944
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extracts of @ spleen from 1 patient with <hrome malignant
neutropemsa without evidence of thrombopenia

Troland and Lee demon trated that potency of the ex
tract dummshed with heating, Cronkue suggests that fur
ther work be done controliing all phises of eatraction to
determune whether such lactors as ox)gen  presence of
some metal as catahyst or other minor chance happening
mav nactinate  thromhoat pen 1urthermore  normal
phatelet counts of rablat hne not been defimtely enough
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establ hed to perrmt acceptance of reports confirming
exnvtence of the platelet lowerng effect of these extracts
Thromhoevtopen when demonstrated has been considered
a specific substance occurrm,, 1n ca es of 1diopathic throm
bopente purpura It was not demon trable m normal spleens
of w pleens from pavemts with kuhemia Bantis syn
drome aplashic anena con, ental hemolytic jaundice and
splemie van thrombo t However the most potent effect
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reported by Cronhite were obtamed with extract from2
pitscnt wth schapatiiue mahguant neutropema with thron
hacstoss fndefimte 1eoponses were obtained with estrd
of @ tuberculous spleen from a patient whose conditon
dutelly resembled 1dhiopathie purpura

There ss no doubt that platelet lowenng substances MaF
te extrated from cortam spleens The neat step should
purshcuion and sdentitic tion of the effectrve substantes

PUKPUR A AND TELANGIECTASIA

fin sccond artiec n th scction serves to emphassze the wpot
ant therapoutic posnt that acute thrombocytopenic purpurd WY
V.0 mamfestats n of the ontct of variaus acute infections dsequents
m magacorcemta or ganacoc emia For these chemothertpy w3t ¥

Vs s mody g

Thromboeytopenic Purpura s discussed by Ho®
Fuans and Renneth \I A Perrs on the bases of 73 &8
rbeerved at | ondan Flospital betw een 1927 and 1938 30d
foffowed up untd the outbreah of war Sex moudenee
1hout <ven before putwerty  thereafter there are five fowdl®
to e nmde There 1 1 prab 1 early dult bie and 352%
during the menopause

In the prepubersl graup of 30 patents 5 could nel be
traced 5 il 35 had nn symptoms and no thrombo
(sropenuy wt the end af the ohsersatson period and m 6 1
i erse per asted 1 of these dying 3 ear after splenecton?
Three died of ubdur ] hemoarrhage ane of hemoptysis 37
e <1 septic memhmtts P p were bl
ing from gunis m 8 cases epustixis m 10 gcncrahzed pur
pur and ecchvmo ¢ m 16 huswatursa s 4 hematerieds
m 3 hemarthross m 1 retwnnl hemorrhage 1 subdaral
hemorrhage 1 3 hemoptysis w1 Tn mine mstances the ¢
et count was below 2000000 The platelet count wsually
falls durmg w exacerbation to below 10000 and Dbleeding
e 1 profongad to 30 aunutes and more Nost cases 1
moderate leuhopensy sitls relatne hymphocytos:s

In the postguberal group were 38 females The dreease
s miteh more severe m women than m chuldren lllortﬂlly

@) lan t AIDs0 0 1o4t
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for the former bemn,, 40 per cent and the lthelihood of
pontaneous recovery small (one case) The possibility of
pontaneous cure m childhned 1 stressed by the fact that
only one woman dated her vt m hetore the age of 1>
The svmptoms 1n this greup were nular to those m chil
dren with additton of menorrhagra Three patents had
retinal hemorrhages anl one each labyrinthme hemor
rhage jaundice jachsoman epilep 1 and aphasia Oue p1
tient showed strihing impros ement during pregnancy nd
thirotonicosts was 4 ontel with the purpura m tour
suggestng a posable enducrine ongin of the disease In
the seven males m the p stpuberal group svmptoms were
much less severe two recciered spontaneously and one
died of subdural hemorrhage

Sceondary thromboctte penic purpura was seen during
the same period of chservation in four cases of leuko-
erythroblastic anenna five case resulting from NAB
two from qumine and two from phenobarbital None of
these s mcluded 11 the total 75 cases of diopathic purpura

Splenectomy was tnghh  ucce sful in the males of the
prepuberal group resulting i mumediate and permanent
cure 1 all five patients operated on In the females how
ever the only patients who showed persistence of the dis
ease were the four who had splenectomy In the female
postpuberal group splenectonnn carned an operatne mor
tahty of 23 per cent with nc certamnts of cure Cure re
~ulted miore often n womien over than under 40 How
ever splenectomy may be a lfe saving measure and 1s
sometimes 1dvisable 1 the hope of preventing subdural
hentyrehage In the male po tpuberal croup there were
two splenectomies with cure

[Tl atcle empha ze the unfcstu at fact that plenectomy
n_ihrombocytopemic purpura  not as 1s s)metimes assumed a

¢ lisble means of cure It 15 however the only positive means by
which henefit or cure mav he xpected —F'd )

Purpura Ful (Waterhouse Friderichsen’s Syn
drome) A case wath recovery 15 reported by Stephen D
Peabody (Newburyport Mass )

GY NwEgl 4] Med 09349 D 16 1943
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Cirt 19 had the day before adwission shght fever malaise
and general discomfort In the cveming she somited o &t
times nd complamed of generalized achmg pams On admis
san there were a generalized blotchy petechal shin ersption
and 1 tew petechae on the buceal and pharyngeal macosa and
on the sclerae and conjunctnas There was marhed tender
ne  over the long bone wnd jomts Anhle jerhs were bwent
The Rumpe] Leede phienomenon was not present Blood pres
ure was 60/40 pulse 190 wnd rectal temperature 98 1 Inal
hood < shovned & } per cent sed cell
5300000 wlute cefls 41000 with 72 per cent nonsegmented
newtrophils 22 per cent sepmented neutropluls 3 per cent
tuuplrocytes and 3 per cent monocvtes Bleedmg time w1 §
nunutes clotting tume 37 nunutes  prothrombin time 193

conds

fhe patient was placed m hock blocks and gnen 508 cc
phisma_without effect on the blnod pressure She was then
gnen 5 Gm sodwm  ultihazite mtrasenoush and 2 Gm
ulfrdrazime every four hour by imouth Twenty cc adsenocor
tial extract was giien intraenously followed by 2000 ¢
sacmad saline One hour Wter wWimmstration of the adrond
«stract blood pressure had r1 en to 80/60 but the extremities
rawnned cold and numb nd pulse was 160 and wewk The
evemng of admission fictd clema was evadent She was then
1t shack blocks and grien 30 ¢ cortical extract twace durm®
the mght

On the second he gt 1 das  rectal temperature »3s
3§ Bload pressure 90/ uud pisdse 150 She \»:Sx)f restless wnd
dehcsous her hiead retracted and there was defimte nnchal
rintdits Spal puncture rovenled cloudy thichened flued
pressure 195 min 1000 red cedl wnd 7 550 winte cells ghicose
328 mg per cent and  uhiadizme level 116 my per cent 56
orgamsm could be cultured A llnod culture showed memnos
coce

On dmugsion bluod chionde level wa  S14 mg per cent
nlnce € 94 mg and nonpratem mtrogen 316 mg Urnars out
put n the first 24 howrs we 15 oo despite the 4 000 cc fusd
sntthe Edema of the ubcutmeous tissues developed wnd unne
shovwed heavy trace of athunun and many red celfs She was
aoven 105 cc polyvalent ntimeniogacoceus serum the secon
dav of hosprtalization The third dav she had genertlzed
cdumn was tnable to her and ha1 bdateral taternal strabismus
Systolie pressure; had reoent to 1O and pulse wis 90 Irom
thun on these was geadual wnptosement The onls compliea
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tions were hydrarthrosis of hnees and elbows the sith day
after a of the serum and deep
pressure sores over some of the petechial eruptions on the heels
and buttocks

Amino Acids and Blood Clot Retraction. Diminished
blood clot retracion 15 usul w pavents with thrombo
cvtopema and often in those with hyvpoprothrombmemia
Rabmowitz reported that 150 mg cvsteme added to normal
blood m itro woeuld abel h clot retraction for more than
24 hour and that 150 wmg methiomne cystine or ghcne
would neutralize the effect of cysteme with resulting com
plete retraction of the clit within three hours He also
seported similar increases m degree of hlood clot retraction
after wdditton of these ammeo acids to samples of the blood
of five patients with essential thrombocytopenic purpura
Orat adnumistration of methionme (5-8 Gm daily ) to these
pitients restored normal clot retraction and controlled

bleeding hsequently Rabmowitz used 5
Cm methionine m 1000 cc of 5 per cent glucose solution
ntrnenously m several cases of thrombocytopenie pur
pura with most gratifying results P M Aggelerand S P
Tuen (Umv of Califorrin) attempted to repeat these
evperiments  Personal commumication from Rabmowitz
1evealed that cystemne hydrochlonde and not cysteine was
used 1n the experiments

In atro studses of blood of normal subjects showed that
cvstemne hydrochlonde 1n the concentrations necessary to
mbubit clot retraction stronglv acidified the blood hemo
lyzed ervthrocytes coagulated plasma protemns and com
pletels inhibited formation of fibrin None of these effects
was ncted with glycine ¢ stine ¢r methionme  furthermore
thes, dud not counteract am «§ the effects of cystemne hydro
chloride In witro studies of the blood of s\ patents with
thrombrcstopema showed that blood clot retraction was
not significantly altered in any case following addition of
cvstine  glycme or methionme  Oral admmstration of

1S g oy 1548 490 M h 1044
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hone md smtraven o adonmstration of methomne 0
three pattents wsth thrombocytopeme purpura dd ot
smprese blood clot retraction or alter the frequengy of
centy of <pontaneous Hlecdng n any

{\0 ther therapeotie ag nt allegedly effective 2 thrombopate
Furpura is srally admmstured p ot 1t would be well of this el
culd 1 proved or disprav d m the ncar future ~Eds 3

Hereditary Hemorrbagic Telangiectana. bast Swger
w1 Walbwn ) Wolfson  (Middlesex Unsy Walthan
N reportan anihvs ot cypillary heredopathues based
on tudy of a family n which typical lesions of hereditary
hemwrthegie telangiectasia and posiave tourmguet ests
were present m aff membears exaunned

Wemmn 50 famed of repeited <p epregaxis
1 48 seirs Craterizatson of the niose even years grcuouslf
wave 1#hit for six months Red spots had beea on the ends o
tnges  and oral mucous membranes tor 30 years I ton
Wa  therwise Regative ecert for episodes of acute arthols
20 veass previously The red spots wece typial e e ©
telanpectasia Wisle tnder b ervation  temperature 1aued
trom 97 to 986 T and pul ¢ trom 70 to 80 Sescral bl
pres wre detesmmations show d 140 60 Bloed studies shawed
rod tefls 4100000 3 per cent reticulocytes hemoglobn 98 pet
ent wihite cefls 10U wsth 3 per cont 4aff cells 67 per cen
neutrepnls 21 per cemt lymphocvtes 4 per cent monoeytes
wid 3 per cont eosmophuls eofor ndex 108 Hematocret 7¢ad
mg wis 38 mean corpuscalar > clume 92 cu_nucrons plutele
count 220000 Clot reteaction wa normal Prothrombin he
was 20 seconds (novmal 1§ seconds) by the Quuch st
bleeding tame 2 minutes (Duke method)  clotung tume $ miS
ates {1 ce White method) ind sehmentation sate 9 mm
fhour (Wintrobe method) The tourniquet test was distuctly
positiie

Investigations revealed 1 strong fanuhial and heredstaty
tendency to tlangiecta sa The patents father bad Ha
marhed telangtectasia and epistais occassotally suyure enoul
to lead to fmnnng Of her the scns {one died of diphthena
2¢ 2) the older first expers necd efrstanis at 22 and w25 foroe
to <top playng the trembone bieanse blowmg mduced the
Blecling Typieal telangrctavie  developed later but pleedwg
was meser 25 severe 15 th mother {has soa dsed =t 5»&
petitonitis OF 66 other mumbers of the famly (33 males &
33 femmales) 8 bovs and R girls have telangrectasia Some

T NwEF gl S A W 6re ey § 398 ~
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cther e too joung to how the lesions yet In one line
teangiectasia was present m the first generation uot tn the
second and third and reappeare in the fourth. A girl of the
third generation with telangiectasia married her first cou i
of the third generation who did not have telangiectasia two
pregnancies resulted it a hyvpermature shilbirth and an wnfant
with complete pma bifida The association of hereditary
hemorrhagic telangiectasia with anomalies of the vertebral
column has previously been reported

Only two other members of the family could be examned
One had more tendency to bleed from the visible telangiectasias
and greater tendency to bruising than the first patient but Jes
epistanis and the tourmquet test was less positive In the third
case with simmlar findings tendency to bruising was even more
promiment and the tourmiquet test was the most strongly post
tive of the three

[Such cases add support to MacFarlan s thesis of sbrormal
va.cularity n all types of purpura Sce the 1941 YEA® Boon or
GENERAL MEDICINE p 406 —Fd |

Elliptocy m Man A with Hereditary
Hemorrhagic Tel: This of two
rare anomalies occurring in members of a Jewsh famuly 15
reported by John B Pentold and John M Lipscomb (Lon
don Hosp ) Those members of the famly showing ellip
tical red cells also had signs of hemolytic tcterus without
an increase m fraglity Three members showed a shght
degree of secondary anemia and one had an ncrease mn
ted cells Five persons had over 90 per cent of oval red
cells The wet film consistently gave higher percentages
than the dry film Blood dituted 1n hyper and hypotome
saline revealed that the absolute number of oval red cells
dummshed to a mummum about the third or fourth da
increasing again later Corresponding to the absolute
duminution of oval cells was an absolute ncrease 1 cells
that appeared to be round indicating that the oval shape
could be changed by alteration 1n the physical character of
the medium The total white differential and platelet counts
and the coagulation and biceding times were normal and
the Wassermann and kalw tests were negative i these
subjects

G} Qust) Md 321716 T1 1943
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Wah regard to hereditary hemosrhagie telangiecta @
four o) the mumbers conformed to classic standid  od
three sthers showed parts of the syndrome but were Vo1
wotgh to develop the complete prcture later One @st
presented 1s classic

Ma » w2 first st 1934 with a bastory of ept taus
301 vears pallor werhneos and dysprea There were snal
sl mgiectasias on Ipy tongue and nostests and  puder e
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I 1ons on chiceh b1k abdamen arms and under the B
The red celt count wre 2.00000 hemoglobin 55 per cent
Abun bint vl red celf were found

The authors assume thit the sigmficance of assoctio?
of <bptocvtosss and hemolvwis has been ignored 11 the
fiteratare Thetr oun resiew of the 350-400 reported & &
isclosed that SO (12 per cent) had some signs of

hemoly s
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DEFECTIVE BLOOD COAGULATION
Congemital Fibrinopenia has hun described under varn
ous titles such as afibrinogenenna con titutional heredstary
fibrinogenopenia of Schonholzer ton titutional fibrinopenia
of Risak and pseudohemophiha The last term was used
because of smmlanty to hemopluha from which it differs
howerer 1n the factors affecting coagulabnlity of the blood
Lhe disease 15 extremels rare only s\ cases having been
reported according to Quick who excludes Risah s four
cises because they do not fit into the true classification
mice there were traces of fibrinogen in the blood In the
opmion of Marano R Castex  Alfredo Pavlovshy and
Alton o Bonduel (Buenos Awres) Quick s differentiation
1~ not jushified for traces of tibrmogen are also found sn
v wic cases but in amounts msufhcient to form a co
agulum They report a case of congemtal fibrinopensa
I » 4, had a history of protu e bleeding on three occt
1 0 arcumcision one weeh ilter hirth operation for cleft lp
it 11 months and extraction of a melar at 3%/ years On aduy
1 1 blood studies showel 3390000 red cells 70 per cent
homogiobn 6 800 white cells 72000 platelets No coagulation
f the blood was notcd on repeated exammnations even after
4~ hoars on one occasion t small fihrin nct was seen prove |
11 be composed of white bloo1 cell it platelets In study of
1) thrombin time after 30 second a tiny amount of fibrm was
1 rined on one occaston !ut there was no coagulation other
1 e In study of thrombopla tin time 1fter 2 minutes and 1>
cond a small fibrin net was tcrmed but no further coagula
1on There was no clot retraction The Rumpel Leede phe
1 Menon was not present Blec iy time Was not mvestigated
Ticause of fear of hemorrhage Chemcal examunation of the
Hcad revealed abscnce of fihrinog n D termination of fibrine
~eN xalues m the blood of the members of the immediate famils
<1 el normal levels and norml coagulation time
\ddition of calcwm to wthier 131 ma o whote blood of the
pits ot failed to change the incotgulibilitn  After 24 hours 1
Tig it trace of fibrin forme1 but n t uficient to m luce corgn
lation  Addition of norma) humin ~crum  rabbit thrombho
Fla tin or lusman nulk thrombar |+ tin had no effect on coagult

M 1 A 414 0t 194
an






HEMOPHILIA 09

(New York Unn ) believe that since the normal values of
clotting time vary considerably to determune the actual
changes 1 clotting tume of local venous blood of an ex
tremity 1t would be more rehable to use not the figures
accepted as within normal hnuts but the clotting time of
blood drawn at the same time from the normal extremity
of the same indnvidual This was done m the present study

The 191 subjects studied comprised four groups Groap
1 consisted of 28 normal students who served as controls
group 2 of 115 patients with varicose vews of the lower
extremities treated with sodium morrhuate group 3 of 36
subjects with untreated varicose vems and group 4 of 7
patrents with postoperatie venous thrombosts and five
with primary acute thrombophlebitis Coagulation time of
the blood from the upper and lower extremities was deter
muned 1n each individual 952 duplicate sets of determina
tions were made 1n the 191 subjects mn none of which did
the difference between findings of two observers exceed
10-20 <econds

The results revealed a hght tendency for venous blood
from the lower extrenuty to clot mere rapidly than that
of the upper m 60 per cent of the normal individuals An
exaggeration of this tendency was found i the blood from
varicose vewns sn 72 and 77 per cent of groups 2 and 3
respectrvely and n the blead from the lower extremuty of
92 per cent of group 4 Takmg those cases of all groups
i which the blood clotted more rapidly from the lower
extremitv the magmtude of acceleration was two times
greater 1 varicose vems than the average difference of
normat mdividuals and the maximal difference was five
times greater than the masimal difference of the normals
n the cases of established thrombophlebits it was 414
times greater than the average acceleration of normal sub
Jects and the maximum five times greater

Based on these findings the following questions require
further research In regard to varicose vemns what change
occurs 1 the diseased leg to cause this acceleration of clot
ting time as compared with that m the normal extremity ?
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Pocs this rapsdity of clotting sserease with functional un
parment of the phiysiclogs of the vesns? Does it dwappuar
w recumbent postian Do varicose vetits showng hyper
co s ulatiuhity predispose to postoperatnve thrombo emboh
mtum In regard to thrombiopblentts 15 the tendency 1o
weeleration of clotting tune due to the same alterations 3
WA aricose vemns * PDoc it antedate the formation of throm
hus 1 so may st not he developed mto 1 prognostic sigr
mdictting preventne therapy ?

Increased Coagulability of Blood Theo R Vhaughaad
D\ Ruddich’ (Metll Unn ) report a test that allows
for recogmtion of accelerated coagulation and apparently
wdrectly measures the thiomboplastin present This 8
accomplished by contrs lfed decelertion of the process
use of heparsn

Trennie —Increasing, ¢ nenteatwons of hepatin are md,e
up m physiologie salm o that G4 ce siline contuas 01
43 up to 07 unst of hepirn Nise Wascermann tubrs 3¢
placed m 2 specal rack winch can be difted on 1 cested W
d the tubes are prepared by addition of the hepinn ols
tion  Test tube no 1 1s empty no 2 contamns 05 cc nor®

e and the ather seven contain 05 cc of the heparm stline
olution sn sscreasmg Concentration One ¢ whole
treshly drawn from the arm vein 53 placed s cach tube whtck
i then corhed Tht rach and tubes are gentl wgmated to
meure mnng of biood nd find The tume 15 recarded
the netual test conducted 2t room temperature begun T
tick 15 gentfy tilted clockuise every two minutes to an gl
t 7080 degrees and fluwhty of the blood m ek tube
soted The <nd point T3 cich tube 15 that powt 8 which e
t1od 1o Jonges flow  along the side of the tube The tme
1den for each tube to congest 5 recarded on graph papet
3 Inttang iepatin coticentrahon Agun ¢ tine 1 munutes

Thus test used on 50 nnrmaf adults showed that while
there 15 some varation w different wds sduals the grapht
fult wathin well defined Ianfs which are established as
bhonads of narmal

The test was then u ed on 1 lasge number of pabiess
under vanous circumstances Veloesty of coagulation as
sccclerated durmg uncompheated bed rest 1e m patients
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confined to bed who were not sersously il but were ad
nutted for mmvestigation or for minor surgery Several
persons with acute localized cr generalized infections m
cluding pneumonia empyema pentomtis and abscesse

showed a Ingh degree of clochwi e rotation of the curve
mdicatie g acceleration ot the coigulation process Tests
cunerd out on patients after operations showed accelera
tin of coagulation Three patient with acute exsanguinat
ing hemorrhage showed the greate t degree ot acceleration
of coagulation confirmmg the view that the blopd clots
more rapudlv under such arcumstances owing perhap

to the fact that rapid entrance of t1 sue flds into the ar

culating blood 112 an ttempt to muntain volume raises the
content of thrombopla tin 11 the plasma to 2r extremely
fugh level Three patients with carcinoma of the cervix
tested durning » ray therapy demonstrated a countercloch

wise rotation of the curve indicating slowmg of the
cogulation process

N Ci

of Hi hiia Types of
bleeding most frequently seen 1 patients with hemophilia
e hemarthroses epistanis ecchvmoses hematurna and
prelonged hemorrhage mto or from any lacerated or con
tu «d organ or tissue Hemorrhages mto the lungs or
\astro mtestinal tract are less common although bleed
m,, may occur anywhere in the body The most character

istic site of hemorrhage 15 mto the joints Lesions of the
neryous system are among the most unusual comphications
f hemophiba P M Aggeler and S P Luca (Unn of
Cilitorma) present a review of all known wmstances 1n
winch such complications occurred and report on three
< wes of nervous system myohement seen i the la t four
vaars The lestons 1n these cise ncluded (1) spontaneous
cerebral hemorrhage and chremc arachnoditis from pre

vious subdural and subarachnoud hemorrhage (2) paral

15 of the left femoral nerse as mdlicated by marked dimau

tien 1 sensibihity to touch pam and temperature 1n the
aren of shin supplied by the left femoral nerve and (3)

@ J N LMt D esazsse0 M jeas
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paralysts of the left femoral nerve as mdicated by marhed
hypesthesia for all qualites white dermatograplusm and
marhed dimmution of the prlomotor refles on mdired
stimulation and 2 massive hewophlic pseudotumor of the
e it dunm

PROTHROMBIN DEFICIENCY

On the Constitution of Prothrombin Armand J Quidh
(Marguette Umv ) presents esperumental findings which
mdicte that prothrombun 5s composed of caleiums and the
epaiable components A and B

Component A disappears from oxalated plasma wbet
twred m 2 refngerator  presumably 3t 15 destrojed b
osidition Concentration of component A 1s much higher
m dog or rabbut than i human plasma Addion of ether
ot the former plasipas after component B has been ¢
moved to human plasma reduces the prothrombia tme 10
9 ar 10 seconds (normal 11-12Y5 seconds) Component 3
+ heat labile and to a certaw degree group specific 1t ©
stable m native or unmodified plasma whereas m atrated
or oxalated plasma it 15 eastly destroyed This suggests that
i blood the two components are bound by cafeim and
are thus protected agamst external factors such as
owdation

Component B disappears n the plasma of anunals pat
<oned with dicumaral Prelumpary studies suggest that 2
deficiency of vitamn K hhewsse produces a seductton of
component B as was found 1 a patent with obstructne
jaundice Tt 15 heat Jabile and 15 completely removed from
oxalated plasma by alummum hydroxide Thus adsorbent
daes not remove the factor from unmodified plasma thus
ndicating that when 3t 35 combined 1 the prathrombm
complex it 1s not absarbed Component B s group speatfic

Decalafying agents snhibit coagulation of the blood bs
deptessing the caloaum 1on concentration of the syster
TG Am 3 Phy 7 1022 20 Nov 1 1943
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Prothrombm= ~ Cat++
Prothrombin Ca

\ore sodium aitrate 1s needed to suppress the coagulation
of rabbit than of human blood

=k

The new concept 15 of theoretical importance especially
1 emphasizing that biologic agents may be complexes that
are easily dissociated and resynthesized The following
practrcal considerations anise from the hypothesis that
prothrombin 1s 2 three component complex Little 1s hnown
concermmg the quantitatne relationship of components A
and B and 1t seems hazardous to depend on results ob
tamed by hugh dilution of plasma for quantitatnve deter
mnation of prothrombmn It must be assumed that pro
thrombimn which 1s dissociated 1 decalorfied plasma 1s on
recaleification resynthesized 1€ components A and B and
calamm are recombined The use of plasma treated with
aluminum hydroaide mav lead in certain experiments to
“Tious errors since this plasma cannot be considered
merely as bemng prothrombin free cogmzance must be
tahen of 1ts content of component A Views on the use of
stored plasma for transfusion must be modified. Hereto
tore such plasma was considered unswitable for treatmng
by poprotlirombinerua Since stored plasma loses onlv com
ponent \ and as onlv component B 1s depleted in dicumarol
powsoning  stored plasma should be as effective as fresh
plasma This 1s of practical smportance simnce m patients
recerving dicumarol a hemorrhagic condition that demands
an emergency transfuston mav develop preaipstoush  Wath
the realization that prothrombin 1s composed of seseral
factors a clearer and fuller understanding of the Inpopro
thrombinerias should be attamed and a more concise
classification should be possible At present all the cases
of clintcal hypoprothrombinerma appear to be deficiencres
of component B Although depletion of component A has
been ob enved only 1n vitro 1t 1s probable that clinieal
v poprothrombinemia due to fack of this factor may occur
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Prothrombin Detictency in Bihiary Obstruction and
Diseases of Laver freds ko Herbect' (Jungs College
Newerstle upon Tyue Pngland) estsmated the maderce
at prothrombin defictency by the tio stage method 1n 1
vrses of obstructne jaundie with serunt bilisubm lvds
mer 24 my per 100 cc In 68 per cent there was Iypeprs
thrombiun and m >0 per cent the titers felt belos 0
per cent of the normal merage Of 40 cases of Inerdr 63 ¢
hpoprothrombmema was found m 68 per cent and ™
per cent the titers {ell helow 50 per cent In some v
hypoprothrombinennt was found when the jundice w2
(wrewmely stght Re turaton of the plasia protheonbin
level to normal was oftaned m some crses of bilnn ob
struction by treatmcnt witl 2 meths] 14 naphthoqumont.
the treatment tatled when there was dimage to the hepatic
pwenchvima Vtanun K oor 1ts usafopies were not ueee
ful m treatment of Inpoprathraot associated i
dannge to the hepatie parenchyan

In common with ether authors Herbert found tn
panents with 2 normal plasma prothrombm before operd
tros wins develap Inpoprotrombmensa and heorriige
2 few davs after apevation Ths a narmal prothrombs
ter hefore aperatum doe nat exclude the i k of hemat
rhage As far as can he judped postoperative hemosthiasg
1 hihely 10 occur whon the plasma prothrombus 1s 63 per
cent or fower

Idiopathic Hypoprothrombinema In 1941 Rhoads
and Ttz Hugh reported the case of a voung wiste male
with 1 previows dignn 1 of atpical hewoplalia Bt whh
& cosers of marked hip prothrombmemia re istant 1@
trevtment with vitumin K required a change of diagno !
to whopattie Mpoprosincmbmenna The patient sed 7
s result of central nersou « tem hemorrhage The nes
howed atrophy of Iner calumns but the change were
oo Slight to be the catse ot the low plaswa prmhmm!nn
The case of Teard ated v Quich was smmlar

TR N W B R VMY s gs 1 ag 12 1988
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respects to that of Rhoad and Titz Hugh but despite
contmued bleeding the fiypoprothromlnnemia responded
favorably to vitanun

Tranhln D Murphy and fohn K Clark  (Unnv of
Tenn shama) report a case of a vouth 18 with sump
toms i common with those of Rhoads and T'itz Hugh s
patient ITe had marked hyvpoprothrombinemn unre pon
sive to various preparaton  f viamin K The platelet
count wa never low cnou,h to iccount for abnornml
Ileeding Hemorrhage started earls m hfe and bleeding
time was often prolonged Specral studies revealed that
the plasma fibrinogen was qualitatively defective although
this was shown less well m the present than i the other
case There were however defimte differences between
the ca & Ccajulation time i the present case was alwais
normal clot retraction good and bleeding usually from
nose and gun margins and there was a famhal hustory
of bleeding m a female 1bling Tn Rhoads and Fitz Hugh's
case prolonged coagulatt m time and poer clot retraction
were pre ent hemarthra 1« was common and there was
ny fannlial istors ¢t abnermat tleeding Despite these
hfferences both ca es should he clissified together since
m hoth bleeding wis pr babh due to uneaplained hypo
prethrombimenua

Another mignificant pomt 1 that except for the hvpo
prothrombinemia the authors case seems to fit nto the
this ot p eudohemopluliy [ e cause of the hypoprothrom
bmenna could not be determined Tach of response to
vitamun I\ argued against existence of a deficiency or
adequate absorption of the vitamun Poor utiization ot
sitamin K by the Iner was not probable since hver tunction
test were normal the Iner was not enlarged and there
was nc evilence of hner disease There were smmlarities
t patients who recened overdoscs of dicoumarm hut
n evdence ¢f a toxic agent mducing the by poprothrom
Inmemma could he eheited The term idiopathic hypo

O AmTMS 07737 1944
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In the other three prothrombin time became prolonged
about the same as when salicylate alone was ingested
Tie who recened 6 mg menadione daly showed pro
tection agamnst prothrombinopema Two patrents recerved
15 mg menadione to each gram of acetylsalicyhic acd
which hud previously mduced prothrombinopenta and ex
hibited complete protection One patient with acute rheu
matic endocarditts finally required intravenous admims
tration of ascorbic acid to control the prothrombyn time

Generally about 1 mg svnthetic vitamn K will counter
act the prothrombmopema indocing action of 1 Gm
acetylsalicylic actd When fever toxemia and hmited
nutritional mtake camplicate the situation adjuvants such
as ascorbic acid may be needed This 1s determined by
serial esttimations of the prothrombm time a procedure
most sensine and reliable when diluted (125 per cent)
p]asma 15 used

of Pro with Water Soluble

Menadmne Harry R Lxrchﬁeld Harris M Rabinowitz
Philip havetshy M T Creene and Elsie Kaye (Beth
Bt Hosp Brooklyn) recommend a procedure for taking
the prothrombin time smear and red blood cell count at
the tume of delivery as a safeguard to forestall hemor
thagic drsease of the new born and for easlv diagnosis
of erythroblastos:s foetalis

Infants with hemorrhagic disease showed marhed pro
longed prothrombin tume Cord blood at birth shows a
normal prothrombin time and hvpoprothrombinemma 1n
the first three dayvs of Iife The hvpoprothrombinerma and
assocrated hemorrhages 1n the new born were effectively
prevented by admumstration of 05 mg water soluble
menadione tablet to the mother four hours before de
hyery Infants delnered from mothers not given menadione
can be adequatelv protected by tntramusclar injections
of 1 mg (1000 umts) wathm 12 hours of delnery The
prepartion 1s more rapidly effective when mjected intrq
muscularly than when gnen mn tablets In cases of ey
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tes e bleeding before the tune of delvery & shar
vitwm R preparation clots the blood alter a few hous

There were no tone eftects from esther oral admm ta
ten or myecnon No tissue damige was discovered
the mitr mnuscular myection  the water soluble preparatin
» more guichhy abmorhed than menadione ot oliney
il sisares quicher respomse  The mothers reported 1
ense of smvirting m the wres of mpecttan for about fee
nisute  ttcs wiach Al rntation disappeared

I tennstisse mfants show 2 moderately prolonged pro
throwbn e One premature with asphyaa showed
sarhed prolongition Qe nufizrom of the mesdine
myetted mtramt arbuly cau ed 1 11pid rise ot prathron
b bme w oeight du Another presature wfant 3
bl wos gnven bomyg mteamusefardy witl contnd
of the pontasern blieding Tntramuccular mjection of
1 g cwsses 1 1apid 11 ¢ of the plasma prothrombuw Jed
of e born nfasts suth s poprothrombmenna wlhethet
there t 2 hemovsha, i tendency or no chawcal mame 1t
o the depre ed protirombis Jesel

Thus the therwpeutic vabie of water soluble menidont
1 ostabls hed i by poprothrombwenua and polcmml o
t e Bonarrha e o ob tructine jaundice and the heax ©
thra drithess of the new hor Tt 15 not mdicated w
the vuren haneophidic or menoeehagrc purpurs  Hpe
piothombmuma and 1 soqted hemorrhage n the nes
bren e dietnet proveated by dmly oral adoan 2
tsant 1o the mather dussn, her fast few neeks m progninct
To o ure wdequate grotection for the mfant sitanue b
ar 1t anthetic equndent  fould be guen prompti
atter brth and tor several davs thereafter Bleedim, M
hemorehagie dt et of the new born s controfted withat
erght hours

Chimcal Observations on Dffect of J3 Methylene
ns 4 Hydroxycoumana Jcus P W a« erman and Dawel
Stats (Mount S He g New York Cits) gne

(6 v TN S D w44 Ocke tes3
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dicoumarin 1n repeated doses to 71 adults Of these 22
were <elected only because thev could remam m the
hospital for two weehs and m the other 49 there was
1 defirute 1dication for use ot an anticoagulant

Oral admimstration of dicoumann produces a marked
tall {ater a 24-72 hour latent period) m prothrembmn
content and prolon,jation of the coagulation time 1n most
cases [here 15 great variabilits n the degree of response
and 1 defimte fixed dosage dhedule cannot be made Pe
cse of the varmble te pan e and latent period the din,
s not always been usetul o the therapy of arterial
thrcmbosts or embolisi arteriotomy or major pulmonary
embolism 1 ostoperatine bleeding was observed an nnny
1 es when dicoumarm was ven erther hefore operation
or hortly thereafter \ tendency to hemorrhage was
al a noted n ratients recening diccwmarm o whom
wn unrelated lesion that nu, ht bleel was present e,
blecding nto the <hin m ecscemy hleeding from the 1:d
neys m presence of rana cillulus bleeding from leg
ulcers 1 thiombo anguti obhterans and bleeding nto
the pleural cavity fallowing artihicial pneumothorax Trans
tusns of fiesh hlool do mt arrest the hemorrhagic
tendency due to dicoumann In several mstances emto
hism thrombosis or pro.re sion ¢t eaisting thrombo 1
weurred despite jow prcthrombm content nduced n
dicoumarin In 10 wase ¢t cclusne perspheral vawular
chsease no symptonatic improrvement was observed during
1 three month pericd while the prothrombin remamed
depressed as a result ot dicoumarn It 15 possible that
dwoumanin affects blood coagulation not onhy In lw
«rm,, the prothrombm content but through other mecha
w m Dwoumarin shoukl 1ot be adunmstered if the pro
thrombin mdex 1s less than 50 per cent

Effect of Vitamin K, Oxide on Hypoprothrombigemia
Induced by Dicumarol wa tudied 1n five patient Iy
Charles S Davidson and Harriet MacDonald (Har ud

TON NWEG AT Md 9835 Ag 6 1943
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Univ ) In one the preventive action of the vetamin
mvestigated  Tollowing admmmstraton of 500 mg &
cumaro! the prothrombu time rose from a nommal valae
of 28 seconds to a manupum of 50 seconds two dats
iater Twelve days later a second dose of 50 mg
dicumarol was given folloned 1 five hours by an wira
vencus mjection of 180 mg vitanun Ky oxide No sigm
cant change in prothirombin time occurred After 12 days
dicumarol was gen without vitaoun Ky oxde and the
wsual bpoprothrombinenyia occurred Tu the other fowr
patsents  vitamun Ry owude was goen after bypopro
thrombmenna from dicumarol had been established It
two of these the prothrombm tume returned to normal
m 24 hours and 1n one 1n 14 hours The fourth patent
chd not respond presumably because the dose of the
vitamun was too small The amount of wtamun Ky oxide
required to produce the desired effect vared from paeat
to patient no senous toxic mamfestations were obsen
from arf'mimstration of large amounts The only untoward
effects observed were tramsient headache and 1 o€
pitrent  sorutsng

The effect of vitanun K; oxide presented here 15 €00
finied to the action on I poprothrombnenna produced by
2 smgle dose of dicumaral It will be necessary to estab-
lwch the usefuluess of the vitamun as 2 means of con
trofitng the coagulation tuwe i patiests recessing @ pro
Jonged course of dicumarn! If 1t 15 found that the vitamus
acts snnbirh under these circumstances many of the
dangers following the use of dicumarol can be averted

Effect of Lasge Doses of Menadine Bisulfite (Sy2
thetie Vitamn K) on Excessive Hypoprothrombipestd
Induced by Dicumarel Ihicumarol has been used m 7
large number of cases during immediate postoperatine

niods for prod hypoprothromb and thus
preventing  thromb phletutis and pul y embolt m
However the danger of hemorrhage has presented S
general use Sance experiments have wdhcated that lge
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doses of vitamm K have effect on hemorrhage following
admimstration of dicumarol H E Cromer Jr and N W
Barker determuned to find out the effect of a single large

T

do e of syathetic wit
amm ko on excessiie
hy poprothrombinenma
induced by the usual
do es of dicumarol

The preparation
used w1s dissolved
distilled water so that
1 cc solution con
tamed 4 mg mena
dione  bisulfite 625
per cent of which 1s
menadione {synthetic
witamin K) All doses
wete gven ntraven
oush  In the first
seven cases the prep
aratton of menadione
isulfite was diluted 1
2501000 cc physio
logic sodwum chlorsde
s lution and given by
the gravty method In
the remaimng 30 1t
was tgected without
dilution A single dose
of 64 mg (16 cc
of the soluhon) was
gven m almost all
ca € \o toxic or un
toward reaction was
observed

or nat 18)

age

Pro rambn tne n Seconds (a

The 37 patients were hypersensitive to dicumarof a
wdicated by merease of prothrombin time to more than

() Poc Stafl Mest My (I

1917 3 May 3 1945
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60 econds after the usual doses of dicumarol had bees
~iven In 6 of the 37 cases eacesssve elevatnon of po-
thrombin time developed after adnumsstration of 2 snje
dose of 300 mg dicumarol s 6 smmedsately after ad
mmstranion of the first two doses of 300 and 200 1wg o
uccessive days i 11 on vartous days after the engral
o doses of 300 and 200wz and n 14 at vanous perid
durmg treatment In the last 14 more than the ongual
dose  had been gren

Na response occurred w two cases In the other 3
the prothrombin tme fcll 1o withm safe Jymts withn
IR hours after intravenous mjection of menadione bisal
e Rapd decrea e of ccessely elesated prothrombin
e followsng sntravenous smyection of 64 mg menadont
t alfite was the usnal tvpe of strthing response oecuenag
m %11 per cent (Fig 62) In three cases there Wa
wummial lowening of prothrombin time less than 15 ¢
end 18 hours However even m these cases a defautt
whibitary action was exerted confirmed by fater adsur
wstrabon of dicomarst

A patients were recenmg cheumared or 3 e fmte
purps e nd no attempt was wade to return the pro
thrombmn ume enbreh to normal but merely to bong 1
witdnn therapesticalh effectsse Timuts In absence of hesmor
rhage another do ¢ widl 100 mg dhoumarel w1 00
when prothrombin tune fel ¢ less than 35 second> It
three cases bleedmy had occurred when the prothrombia
time was excessnvely elevated 1t stopped withn @ fo0
hours after admsmistratron of menadione Disulfite 1 180
of these and after admumstraton of memdone b uibte
and a single blood transfusion m one In a few c1e ¥
awhich tests for prothrassbm hime were dope evers e
hours after adnumistritton of menadione braulfite 2
Jdetmute Jowenng of prothrominn time was <een within
2 hours reaching a maxsmuns 55 about 18 hours Inamo!
all cases Jowering of prothrombin time persisted unisd
nere dicumarol was gnen



DISEASES OF THE RIDNEYS
1 hntis Survey of F 10

of the Kidney 1 Various Stages of Diffuse Glomerulo
nephntis David P Eaile Tr John V Taggart and
Tunc A Shannon (New York Umv ) studied glomer
nlr hltration rate (€ 1) tenal plasma flon (PF) and
wunal rate of tubular excretion of dwodrast (Tm) m
22 patients with various phases of glomerulonephritis The
Slemerular filtration rate 1 the most sensitine ndicator
{ renal change early m the course This 15 reflected by
2 low hitrate fraction and a low GE/Tm ratio There 1s
4 depression of all three functions as the disease adiances
© sociated with marked distorttons in thetr normal relation
hips  Acute glomerulonephritis and exacerbations 1n
chronse glomerulonephritis may be assocrated with depres
sion «f glomerular filtration rate diodrast Tm filtrate
trachon and GY/Tm ratio Am or all of these values
may 1eturn toward normal as wuprcvement or healing of
the acute process owcurs There mav also he transient
hyperemia indicated by a bih PF/Tm ratio No cor
1elation was found between changes 1n specific renal func
tiens or therr relationships in acute glomerulonephntss and
the eventual outcome of the disease As chrone glomeruln
nephritis progresses tubular function undergoes relatively
greater impairment than the glomerular filtration rate m
ficated by a lngh GF Tm ratio and a relatnely exces ne
lowering of diodrast clewrance The development of hy
pertension has not heen pectheally related to the residual
hulnes mass although 1t 1 not mirequent when there
has been more than a 40 per cent reduction in Tm

Tt m1v be antiaipated fr m these findings that the dis
tortin of the normal quantitatne relationslip between
glomerular and tubnlar function has important con ¢
«quences to those mecham ms which are sigmficant m de
termuning the rate of eacretion of water and electroly te

1 ra o1 tg ERICE LIRS 3 194
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Glomerylar damage out of proportion to smpasrment &
tubular function should predispose to the retenton o
electrolyte and water as 1s <o common The oppodt
combimation  however may contnbute to deminerali
tion which s seen frequently w later stages A low per
centage of nephrans conttnuously diurelic because of m
pasrment n electrolyte absorption can result n urwe O
low specific gravity This would eaplam the long
sistence of impaired concentrating power noted frequently
attes heated acute diffuse glomerulonephrtis

Role af Congestive Heart Falure tn Pradustiot o
Edema of Acute Glomerulonephnitis John S LaDst
i T owsiana State Unn ) noted that most patients wih
congestine heart faitlure complicating acute giomfmk‘
nephritis also hove perspheral edema therefore he @t
1empted to correlate apperrance and disappearanct of
«dema with presence or removal of congestive heart farlure
He studied 12 patients with acute glomeryfonephnts and
penipheral edema {atients were put to bed and e
no medication except maguesum sulfate to cantrol €08
vulsions Four patients were given low protemn Tow salt
diet four Tugh protem low calt dret and four segolf
hospital diet There was no restriction of flusds but ntake
and output were charted Dath measurspents of it
pressure circulation time blood pressure weight and de
gree of pulmonary hepatic or penpheral edema we
recorded  Teleroentgenograms wnd  electrocardiograi?
were made frequently Lrime was esamtied at feast twict
2 weeh and bload urea and phenolsulionphthalem €
crefion tests were done

The edema was fousd to be associated with nght heast
fatlure 1w every mstance schcated by elesated scrOw
pres ure and cardne dilatation  In mme pattent mat
of the symptams of congestive heart failure were present
but 1 three presesce of pesspheral edema was the o0l
symptom suggestmg, heart fmlure More careful tuds of

) Asn Int MJ B854 s b osg4d
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the e three disclosed cardiac dilatation and elevated venous
pre sure The tmportance of hypertenston m pathogenesis
and relief of the congestive heart failure which frequently
complicates acute glomernlonephnitis has been emphasized
m the hterature The earliest objective evidence of mn
provement of heart failure m seven of eight pattents not
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given digitalis was fall 1 blood pressure return to normal
ot the venous pressure and disappearance of edema oc
curred shghtly fater The pulmonic second sound was
accentuated i 11 patients suggesting the possibthty of
rulmonary hypertension m addition to proved s\ stemc
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hyvpertension 1 4 patients whose heast faslure disappuared
hefore the blood pressure fell the pulmome second son
remuned marhedly accentuated untdd fall m blood prex
sure occurred

\leasurements of dustolic hewrt volume made wibn
10 weeks after compensation was established shosed
further decrease sn diastolic heart volume of four patients
This subsequent additional decrease i diastohic hest?
volume has also been noted m pahents with congestie
tathure due to other causes Circulation time was normdl
or fow 1 11 pattents despite elevation of venous pre W€
Flevation of venous pressure resufts i increase 1 Gt
lars filtration pressure and this probably was the mecha
msm of formation of the edema m the 12 patients fu 2¢
mstance were blood protein values decreased enowlt {7
wccount for the edem on the bisis of dumtme o0
osmMotIc pressure

The Nephrotic Hypertensive Syndrome iz Diabeles
and the X pillary Glomer 1 of Kummelstee!
and Wilson e discus ed by Mare Auror (Bern) based
on four personal cases wnd review of the herature Jam
mebstiel and Wilson i 1936 deseribed a pecular ppmart
Ty ahimization of the rennl Jomeruh which they dm,.m“"!
mtercapillary glomerulosclernsss  The anatosne feature
the disease eonsists o1 hyahine masses which do nat ¢
the amyloid reaction m the center of the glmnem’ﬂ
or 1 capillary loop The adjacent capnllartes are ¢!
pressed o that the endothelial nucler come to ke
omon pec] formation  m some areas the capillarnies Deenae
dilated The afferent artenioles may also be h)dlmufd
The thickened glomerular capsule occasionally contic
hpord deposits  These patholore fintdings corre pond &
a well defined cimeal vadrome of diabetes with albumtt
uria Tnpertension nd nephrotic type of edema [he &
case occurs almo t exclusinddy s persons over 40 and
35 more conunon n women than n men Qrer 33 3
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haie been reported n the htcrature m most of which
chnical and anatenmc data were pre ented Whereas
Iammelstiel and Wilsor see onlv 1 quantitatnve differ
ence hetwcen intercapillary glomerulosclerosts and nephro
sclerowis Allen usmg speaial stuns hnds distinct patho
logic differences between the two conditions and mamntuns
that m mtercapillany glomerulo clerasis the hyaline masses
he not m the mtercapillary connective tissue but m the
capillary wall itself notsbly m the subendothelial basal
niembrane

Duabetes usually mld and not requinng msulin treit
ment 15 found m most cases Since the renal component
of the sindrome may ciuse 1 rise m the threshold of
siar exeretion they may be 1 discrepancy between urme
wed blood sugar values € Iycosurrt may at times disappear
Therdfore an dderly patient pic entin, a nephrotic hy
perten nve syndrome sheuldalumy be examined for mas! ed
dbete  Albumunuria ma reach fngh proportions and
1 rarely present m trace ank The sedument may sh w
hestdes ervthrocytes and  asts duble refracting elements
Depending on the extent of the lomerular sclerosts afl
ta,es of 1¢nal msufficency to wrenua may be represented
Hperten 1on 1s a cardmal symptom but may be nussing
Severe sclerotic changes m the ocular fundi occasionally
accompanted by hemorrhages and exudation are a con
tant findin, The nephrctic syndreme includes generl
1t ed cduma and hypoprotemnenua with reverse albunun
Jcbulin ratio and by percholesteremia 1s frequentls  but
not mmarnbh present  Assocated symptoms may  he
cardine chinges meunt: ot the lower extremities nd
I achromuc anemia

\ In tory of acute glomerulonephntis may aid m differ
entating, the disense from chrome glomerulonephrntis with
2 nephrotic compofient occurting m duabetics and of 4
primary cardiac disease from the dabetic nephrotic by per
tensive yndrome ocenrnng m the late cachectic stage of
cwdae wanfficenes  Tipod nephrosis occurs 1 \oung
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hupertension m + patients whose heart fause dssappeared
hefure the blood pressure fell the pulmonme second =i
ranuned markedly accentunted unti fall m blood pres
sure oceurred

Mevurements of dustolic heart volume made wihi
two weehs after compensation was establshed shoned
surther deerease m diastohce heart volume of four patient
Tins subsequent addstional decreise m chastohe hant
volume has alse been noted 1 patients with congesnt
1ulure due to other causes Circwlation tune was nommd
or Tow n 11 pattents de pite elevation of 3 enous pressurt
Tievatson of venous pressure results w increase W capl
Tars filtration pressure and ths prabably was the meda
st of formation of the edema m the 12 patient o ®
tnstance were blood protem values decreased enougl 10
account for the edemn on the hass of dmmnuton @
aumntic presaure

The Nephrotic Hypertenstve Syndrome m Diabetes
and the Intercapiflary Glomertloscl of Kammelste
and Wilson are discussed by \are Auror (Besn) bred
e four personat cvses and review of the hieratpre kot
wehtiel ad Wit on i 1936 described a peculiar pomss
In almization of the renad lomernh which they de anited
mterapithns glomerisdo desa 1 The anatome feature o
the di e1se conansts of hyline wavse  which do ot gné
the umloul reactian m the center of the g!omtruhx
ar 1 capiflary loop The adjacent caprflares are (o
pres ed <o that the endothell nucles come 1o be #
e n peet formation 1 same areas the capillanies becomé
didated  The xfferent arterioles mav also be h)thw]
The thickened glowerulr cipswle occasionalfy conyn
Lpowd depossts These pathologee findings carrespond 10
a well defined chnscal yudr e of diabetes wath alban
ursa I pertension and nephr e type of edensa The d
pase occurs tmost exclusnel m porsons aser 40 ant
§ more common m women than m men Over 35 cacs

() Sehw zomd Weln b 39R8 945 A g 14 1943
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and heart muscle ot uremic patients Correlations were
made with the electrocardiogram and clinical picture and
compatative expernments with uremic serum and with
sarious catechols and phenols were done on the 1solated
frog heart and on the mtact rabbit
Lacessive it of catechol c
probably adrenosympa
thetic ongmm (adrenalin
and related substances)
m the blood as well as
heart muscles was a
characteristic feature of
uremia tn 28 cases g
With few excepions REFCIRET Y WP

ds (AC) ot

the patients displayed
signs of cardiac farure
and marked abnormal

AC 4TS colun.fes
NPN 123 ma¥, Croati 6
BLpr. 2247120 enm

ties of the electrocardio-
gram of the anoxic
type The uremic ser
ums eaamined showed
speaific 1ntensely card
10toaic  properties  as
manifested by their ef
fects on the 1solated
frog heart (Fig 64)
and on the rabbits
electrocardiogram  The
latter effects were pro
duced by protemn free [ F, % F
serum  extracts which
contamed the entire
catechol matenial and which proved rapidlv fatat Cor
relation of chnical biochemical and experimental find
ngs suggested the probable identits of the eacess catechol
material present i the urenuc blood and myocardium wiuh
at least part of the cardiotonic substances present 1 the
uremmc serum To substantiate this concept model exper:
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mdividuals aud there are no hyperiension and owlr
chaniges n ansloid nephrosis ere wre known etiology
amviodosts 1 other organs and a posstive congo red 1
action Apatonucally  diferentianion from  ntracapiliary
Slemcrulonephritis with hyatimzation whean there are no
smflammatory signs or fuston of the capillary Joops wh
the capsule 15 almost mpassible except for the different
picture of the basal capillary membrane

Since mtercapilary glomerulosclerosss rarely oeours it
nondabetics diahetes and advanced age may be assumed
to he the ehwotogic factors af the disease

Imterselations of Serum Lipids 1 Patsents with Dis
eases of Kidney John T' Peters and Pvelyn B Man
(Yxle Unre ) analyzed the hpds of the serun of patents
with hadney diseases

Cholesterol was frequently clevated o the serum of
panents with renal disease charactenized by edema assa
crited with hypoprotewsenisn  whether they had 2 true
nephrotic syndrome or not The hypercholesteresitea could
not be correlited with any aingle feature of thece diseases
The partiton of cholesteral was not regularly distorted
‘The reltton of cholesterol to hypd phosphorus usually was
not disturbed following the sume course described for
normal persons and patients wsth thyrod disease Both
cholestero? and hpid phosphorus fell when the renal disease
cleared or when renal farture developed They may also
{all durmg exacerbations or other complheations that wter
fere with fesding and wnpawr nutnnion Newtral fat was
usually disttnctly elevated when hypercholesterenna 3>
present In patsents with arterial disease snd hypertescon
wathout evidence of antecedent renal discase the conced
trations and propoertons of cholesterol hpid phosphorits
and neutral fat were normal

Cardiotoxte Substances w Blood and Heart Mascle 12
Ureana. W Raab® (ULon of Vermont) studied the be
havior of adsorbable chromogens (AC) found m the hload

L 2.7 1726 September 1943
) S S SRR



DISEASES OI THL KIDNEY 431

Lan ) state that renal complications due to sulfonarmides
mas be classified mto (1) mechamed complications pro
duced by tmasses ot cry tals of the sultonamides mn the
hidnevs pelves and uteters leading to ob tructive lesions
ubdn wded 1nto (a) extranephric 1t which concretions are
witlun peles or ureters and (&) mntranephric m winch
concretions are m the hulneys themsehes and (2) toxc
ntrarenal lewions without mechameal obstruction These
last are mn the kidney and not qssoctated with mechanical
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ol truction but are due te the toxic effect of the sulfona
mide on the parenchymal t1 we Subdnisions of this
class are (a) supple tubular degeneration (!} necrotic
tubular de,eneratin and (¢ ) glomerular changes the three
repre enting different phases of the same reacthion In

ome cases there niay be evidence of obstruction and toaie
parencliymal changes sn the same hidnex
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wents were done with various known catechol compounds
such as adrenalin adremlone  dilydroxyphenyialanint
epmne and pyrocatechol on the 1solated frog heart and o
the rabbit s electrocardiogritn Some of the charactersic
cardiotoxic effects of the wranue serum were repraduced
anonse changes of the electrocirdiogram and alterations of
Cudie shiythm and contrwtility rangmg betweeit ey
<ardiy and cardiac standstill and Detw een increase and de
crense of cardiac amphitude All of these partly duergent
features are commonly seen 1 chimeal uremma

There 15 no wmdication from the chemical findings that
wrenalin proper forms 1 major fraction of the excess
cutechol compounds aceimulited 1 the uremie orgumsm
however altered adrcnaln and other adrenalm fike sub
stnces produced by the wlremal medulla and posaible by
the entire sympathetic ners ous sy stem probably ave retan ef
1 the body in conditions ¢f adv4inced renal excrefory
«ufficency The general tonic effects of catechol compounds
on the heart muscle arc most stril mgly exemplified B
adrenalin—stimulation av well As mhibition s ocardiad
anona strictural damviee and falure  but smee the
catechol nucleus 15 believed to be essentially responsible
for the pharmacodynamic cffects of drenaln and for s
Iugh electric potential it ~ppears reasonable to ascribe
advanbn ke cardiotonic effccts also to other Brolog
« itechol compounds as found 1n excess in the urenc organ
isms
Bewdes catechols smtestmal phenols aleo form part ot
the abnormal matetixl which tecwmulates - the urawe
blood and they too possess certan carcdiotonie propertics
(brdycardia decrease of wmphtude) and therefore nnu !t
be con adered as partiupating m the chemcal mechamsms
which produce cardiac dannge ind ulimately eardne death
i many urenuc patients

Chncopathologic Studies of Renal Damage Due to
Sulfonamude Compounds 1rancis D Murphy Joseph I
Tauema Theodore 7 UVotley and John Gnit (Mar iette

G A b Tt Mel 34334437 194
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TUnn ) state that renal compliation due to sulionanudes
mav be cassified mto (1) mechanical complications pro
duced by masse of eny tals of the ulfonamdes s the
hidnevs pelves and ureter lewdmg to obstructne lesions
ubdivided mnto (a) extranephric 1 which concretions are
withm pehes or ureter  and (&) mtranephre i which
concretons are 1n the hdnevs themsehves and (2) toaie
wtrarenal le tons withont mechanical obstruction These
last are 1 the hidnes and not 1s ociated with mechanical
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ol truction but are due to the tovuc effect of the sultona
mide on the parenchyvimil s ue Subdnision  of th
claare (@) simpl tubular degeneration  {#) necrotic
tubutlar degeneration and 1¢ ) glomerular changes the three
repre enting different phases ot the same reaction In
& me c1ses there may he evidence of ob truction and toaie
pirenctiymal changes 1 the same lidne
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ments were done with various hnown catechol compovnds
such as adremabin adrenalone  dihydroxy pheny lalanue
epumne and pyrocatechol on the isolated frog heart snd o
the rabbit s electracardiogri Some of the charactenste
«archotonie effects of the uremic serum were reprodiced
anosic changes of the electrocardiogrun and alterations of
cadac thythm and contrwtthty  ranging between tachs
cardn and cardiac standstil and between mcrease ik de
creace of cardac wmphitude All of these partly dnergent
fratures are comumonly  cen m climcal urenna

There 15 no wmdnation from the chemcal findmgs that
adrenalin proper forns 4 mgor friction of the excess
«stechol composnds accusmilated s the urensic or,anist
hawever altered adrenalin wnd other adrenalin ke <ub-
wanees produced by the wdrenal medulfa and pos b by
the enuire sympathetic net vous system probably are setamed
w the body mn condstion  of aehvdnced renal escretory 2
wufticiency The gesieral tonac effects of catechol camponnds
on the heart muscle are most strikmgly exemplified v
1drenaln—stumulation 1 sell as minbition  unecardsal
anon structural damage wd fuure  but awce the
cuechol nudleus 15 helieved to be ssentaally responsibie
for the pharmacodynamc offects of adrenahn and far its
hugh electric potential st ppesrs reasonable to asenbe
adrenabin ke cardiotonie cifects also to other hwlogic
< itechot compounds 1s found mn excess wm the uremic orgag
1sms
Lessdes catechod st tinal phonods aleo farm part of
the abnormat materril which tecamulates m the ureanc
blovd and they too possess eertan cardiotoaie properties
{bradycardia decrease of amphtude) wnd therefore s ¢
e conmdered as pastiopating i the chenneal meclamsms
whach produce cardiac durrge wnd ultnnately eardiac deatht
1 many uremuc patent

Chimicopathologre Studies of Renal Damage Due to
sutfonamide Comspounds [ructs D \urphy Joseph T’
Jwuzma Theodore 7 Polter and John Grft (Marquette
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degeneration with necrosis of the prramuds and the third
15 typical of extensive glomerulir mvohement with wide
spread tubular mjury
Acute Porphyna Samuel Nestitt (Yale Unn ) re
views the chimcal aspects of the condstion and reports three
cases The porphyrias are clas ified as congemital acute
and chronie Congemtal porphyna appears early 1n life or
at birth and 15 characterized by eacretion of large amounts
of porphyrm particularly uroporphirin I the urine so
that 1t mav be dark red at times photosensitnity  pre
donnnance 1n males and discoloration of the teeth by 1m
pregnated urcporphyrin It 15 an extremely chronic di ease
the outstanding teatures ot which are blistering scar forma
uon and eventual deformity of the exposed parts as a
result of hight sensitis sty
Acute porphyria 1s clas 1hed on the basis of the climcal
picture as the cla sic type with abdommal and nenous
mamifestations the ahdonunal type with abdonunal calic
only the purely nervou type with central nervous system
wathout abd fcolic the tvpe
mn which severe central nervous system nvolvement with
coma 1s outstanding and the latent type which 15 asvmp
tomatic despite laboratory evidence of fundamental pig
ment disorder However since these are descripine terms
a case may belong to am one ot the various types The
disease may be of long standing with 1ll defined symptoms
mcluding vague poorly localized abdomimal pamn hizarre
pans 1 the eatremuties or elsewhere nervousness
somma depression and generalized or locali .cd weakness
the urine occasionally may be dark red or unusually dark
The acute episode 1s characterized chiefly, by gastro in
testinal dssturbances and ns olvement of the central ner ous
wystem There are usually associated nausea vomuting and
constlprmon there may or may not be fever or IeuLocytusls
may reveal dil of some seg
ment of the gastro-mtestnal tract usuallv the duodenum
U JAMAIEE BT 91w
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The authors observed 14 patients m whom renal den
age developed after sulfonamde therapy for varwus o8
itions  sulfathiazole in 7 suffadiazsne with sulfathiazole
1 subfadimzine slone m 2 sulforlanude m 3 and sulfacey
rde with sulfath le 1n 1 Daosage dof 223 (m
wntialhy and 1 Gm thereafter every four hours unsl &
continuance [ arge t totad do e 1 any case was 41 G
and the smallest 06 Cmt average dose before renal dana ¢
appeated hemg 20 G Tive patients had mifd albumtrurnt
sssthout other evadence of renal mvolvement before the
drug was given but no correlation cauld be found betneen
presence of atbumin m the urine 1nd the peed with which
subsequent obiguria and anuria developed Averae tit

> inr development of signs of rentl damage was four davs
Oligunia was the first evidence of severe renal msufficenc
n 12 cases anuna w1 and generahzed edema m 1 I
five cases red blood cell casts altbumn and sulforamide
crstals were associated with ohgurin In seven cae
algunia red cefls casts and albumun were present but
crystals were absent In all but four cases there w35 €
tention of mtrogenous substances wn the blood No <of
relation was found between the heght of bleod levet ¢ t
ulfonunde and the tupe of renal dymige

Tise patients dred of urenua due to intoxicatson witli
the sulfonamude and one of urenua due ta nephntts (8¢
<ied of streptococcic septicesia another of septicentd
secondary to septic endometritis and one of sepys witht
generilzed perstomt T obar pneumoma i one case com
plicated by pubmonary b cess 1ccounted for two deaths
and bronchepneumania for one One pahent died of portal
cerhosis assoaated with heart disense The last patent 1t
vived after decapsulation of the hidney

Three cases are reported n detard to dllustrate the Hpe
of renal damage the first case exemphfies the suuple tp¢
of damage to the kudney due 10 toie effects of sulfonamude
assoctated with ob truction (Fig 65)  the second €22
represents the group characterized by extensne tasbnfr
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quency  The series mcluded nne males and seven females
Six ot the nme patients who Ined more than one month
died ot hypertension each with entensive disease of the
functionng kidney Four three females and one male had
developmental defects of the gemtal tract

Renal aplasta can seldom he differentiated chmcalky from
1enal agenesia Surgical cploration tor and removal of
an aplr tic hidnev are wdicated  tor rehef of pam
patients with mtractable Inpertension and no evidence
ot disease of the functioning hidney and 1n patients with
hypertension when pyelonephritic contracture or renal
hypoplasia cannot be excluded

Congenital Renal Hypoplasia Associated with Hyper
tension Damel R Higbee (Denver) reports two cases
of rendl Inpoplasia defined as ymnmture or rudimentary
hidney

A £ 1—Girl 12 overneight hal had pyehitis six years

Detere  with mild subsequent tecurrences famly history
reveded hyvpertension 1 the mother Blood pressure was
180 110 Urologic exammatin showe 1 ¢ small well formed
wnfantile kidney on the right and 2 greatly hypertrophicd
Lidnev on the left Appeirance time was normal on the left
and 1. nunutes on the right with peor dye concentration and
a volume of urme about one fifth that on the left Blood
pre ure for several weeh ranged between 160 and 170 over
110 Tollowing nephrectonn 1t gradually fell to 110 and 120
> er 80 which has been muntained for 13 months The
kidnev weighed 21 Gm and measur 16 X 35 X 15 em
1t wa  ither a normal hidney atrophied by chromc nfection
<1 1 congemtally hypoplastic one with superimposed scleross
The «mooth outline and regulir well formed collecting system
cemed to ndicate that it was pnimanly hypoplastic  with
urermpesed  sclerotic changes  Microscopic  exarmnation
howed areas of normal hidnev s ue adjommg areas n

tich marhed sclero 15 and arteria] changes had taken place
tvircal of the type of lesion most commonly found responsible
for hvpertension Considering the patients age the prolably
f tt period of elevated pres ure and the fasorable postopera
fer ponse m pressure the improyement may be permancnt

€11 2—VWomwm 45 had pun m the leff lumbar region
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termmal dleum or a segment ot the colon Central nenos
system umolvement mas he mamfested by symptows fne
ng trom paresthesias usd pam m the extrenutiey 1o pasah
st debinum wath halfucmations of ~ason and heans
waleptic seizures and coma Dragnosss of acute porphim
depend. on evaluatson of the chmical picture and examinz
tion of the urme as confirmation Almost all patsent wuth
ncute porphyna excrete nroparphyrms 117 and [ the
urthe with predomumance of the tope T ssomer

Three cases of acute porphyria occursmg m the <ame
fanuly mdicated thut the disease 15 as much fuminl a
congunstal and that the underhin, mechantsn 15 an mborm
orror of pigment metaholism as suggested ty Gunther
C s« T represents the pacture of Clas 1e acute porphna sith
3 cbngng neurologi picture Autopst findmg  were
appowting The zine content of Iner and pancreas wa ot
ahnurmal and would wichie ste that zine depletion 5 not 2
factor of the disease (ven though the disease 13 chart
terized by the excreton of the 7inc metal complen of
aroqurphsrn Case 21 unusual because of the predoss
nuncc of the sscmer scnes T of aroporpln rin and copro-
parphyesn 1 the escreted urme Cases 2 and 3 are ef
ample  of latent porphyri m which there are no climeal
manie lations

Renal Aplasia Fart | Naton report 16 cases found
1 27 000 agtopsies 1t T s Angele Counts Ceneral Ho
tal i detmes venal aplawa as meomplete or defectineh
developed hidnens as distingusshed from renal agenesia 0
which na vestige of renal tis ue is found To di tigush &
frem hyvpoplasia and sec ndary atrophy  renal apla 1 3
properts used onh to denote presence of n ue of
metmephric angm wiich has never developed any renal
function or has undergene congental atrophy It u ualh
re ults from faddure «f proper contact bet veen the urefed
and the metancphro  OFf the 16 cases 3 were bilaterd
The right and left hidiievs swere smvolied with equal fre

6 F Lol S1emsw J tem
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retams any function 1s likely to mncrease severity of the
I pertension rather than smprove it even though function
of the opposite hzdney 1< normal Usual tests of renal func
tion mayv be untelrable therefore special care must DLe

Paiorocic Conpimions Iv RFMOVED INIDNEYS

B/P R e
——
-
e wZ 4
g, F &
: 2 a3 3
Ter o & ]
REvAL Diskas ) - R 3
Chrontc  pyelonephntss 21 13 13 1
enal tuberculosis... 1 > - 2
Renal calcult and pyelonephritis 1 1 1 "
berrant renal artery with
hy dronephrosis — 1*
Renal infarction 1
Occlusion of renal artery . -
Traumatic renal 1njuries 1 1 —
Hvpoplastic hdneys - 1
Hypernephroma 5 2 1 -
Wims s tumor 1
Tota) s 2 19 5
T dgatepep t Bodp s LN

given to eialuation of function of each kidmev before
nephrectomy 1s done

Thrombosis of Renal Verr Wilham F Melick and
Alvin £ Vit (St Lows Unn ) state that m cluldren
renal vem thrombosis usually occurs after aleocoliss In
adults thrombosis 15 usually due to perirenal suppurations
renal abscesses or pyelonephritis 1t may also be secondary
to ascending venous thrombosss originating in vemns of the
pelvis or lower extremities or to renal tumor Until Jast
year the diagnosis had never been made preoperatiely
Campbell and Matthews obtained a retrograde pyelre-on

@ J U 1 51587896 J 1544
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with repeated attachs of cvetitis and recently discovered
hypertensson  she had had three previous abdomsnal opera
tions Uralogse examination showed a small pecuharly formed
Jeft hadney and a somcwhat larger than averige night hadney
d with et of the upper major

calen Tests were normal on the right side Unnary volume
wiile excellent from the nght ladney was practically nd
from the left as were the dye tests Durnng tno months
blood pressure ranged from 180 to 160 over 110 to 100
Nephrectomy was adwised pnmanly for relief of pamn 1nd
mfection Blood gressurc readings during hospitalization and
thereafter showed 1 geadutl £all e gressure ta systolie 12
140 with duastclic 90-95  After eight months of obseryation
pair and infection had not returned nd blood pressuse had
not tncreased The gross specimen was a smalt fibrotic hidney
14 X 20 X 27 em  with an dherent capsule Micro copit
thanges n the kidney were not s tupical as those 1 Case |
clesosts was miore generalred and extensive In view of
these factors and the pitient s age there may be eventual re
tum of elevated blood pressure n that nstance the m
provement has been micrelv comcidental

Effects of Unslateral Nephrectomy tn Treatment of
Hypertensien Withs Sen enbach (Wahe Forest Cotlege)
veports 4 cases and reviews 72 i the htertture Onhy five
cases (see Table) mneet the requirements for cure after
nephrectonts  In abaut one thurd blood pressure fef} to
normal but the patients ind been fallowed less than two
sears One third had reduction 1n blood pressure but re
mamed by pertensine while i one third blood pressure was
unchanged or mcrevwd

The followng criera fos sclectton of patients with
Dy pertension for nephrectomy shoutd be nigidiy smet sf rea
sonable success 15 to be wtuned (1) The diseased hadney
must be functionle  or nearly so {2) The apposite hadney
must function moranih £3) Hipertenwon  hould be of
short duration Other fuctors beng equal the younger the
pattent the greater the chisices of farorable results A two
year follow up 1s necessary hefore hypertenssosy can be con
adered cnred by sephrectomy  Ramoval of a kadney of

T A h 134 715310 Ftory 1944
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retains any function 15 likely to mcrease severity of the
I pertension rather than nuprove it even though function
of the oppo 1te hidrney 1s normal Ustal tests of renal func
tion may be unrehable therefore special eare must be

Patnorocic Conmmons 1n ReMosep RibNers

B/E R ver
s
« &z
g O
H] H a =8
F] ERFY s
A
> B PR
T & = FEE
Ren £ D% a P
Chronic pyelonephniis 21 13 13 1
enal tuberculosis - 1 3 - 2
Renal caleuh and pyelonephnitis 1 4 1 -
Aberrant renal artery w
hydronephrosts - I
Renal infarction I
Oeclusion of renal artery - 1
Traumatic renal mjuries - 1 1 -
Hvpoplastic kidneys 1 -
Hyperocphroma H 2 1 -
Wilmss™ tumor 1
Total 8 % 19 5

T dgtpepeat B dp s 14d2
given to evaluation of functron of each lidney before
neplirectomy 15 done

Thrombosis of Repal Vewr Wilham I' Mehck and
Albin E Vatt (St Lows Unn ) state that i children
renal ven thrombosts usually occutrs after ieocolins In
adults thrombosts 15 usually due to pertrenal supputations
renal abscesses or pyelonephritis 1t may also be secondary
to ascending venous thrombosis origimating 11 verns of the
pelvis or lower extremities or to renal tumor Untl fast
year the diagnosis had never been made preoperatively
Campbell and Matthew s obtauwed 2 %} X
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with repeated attacks of cystitis And recently discorered
hypertenston she had had three previous abdominal opera
tions Urologic exammation showed a small pecuharly formed
left hidney and a somewhat larger than average night hudnev
associated with congenital enlargement of the upper major
calix Tests were normal on the right side Urinary volume
while excellent from the right hidnev was practically ml
from the left as were the dye tests Durmng two months
blood pressure ranged from 180 to 160 over 110 to 100
Nephrectomv was advised primarily for relief of pamn and
mfection Blood pressure readings durmg hospitalization and
thereafter showed a gradual fall 1 pressure to systolic 1
140 with diastolic 90-95 After erght months of observaticn
pain and infection had not returned and blood pressure had
not 1ncreased The gross specimen was a small fibrotic kidney
14 X 20 X 27 cm  with an adherent capsule Microscopic
changes 1n the kidney were nat 1s typical as those in Case
sclerosis was more generalized and extensne In view of
these factors and the patients age there may be eventual re
turn of elevated blood pressure i that mstance the wn
provement has been merelv concidental

Effects of Umlateral Nephrectomy in Treatment of
Hypertenston. Willis Sensenbach (¥ ake Forest College)
reports 4 cases and reviews 75 in the Iiterature Onls five
cases (see Table) meet the requirements for cure after
nephrectomy In bout one third blood pressure fell to
normal but the patients had been followed less than two
years One third had reduction n bloed pressure but se
mained hypertensne winlc i one third blood pressure was
unchanged or increised

The following criters for selection of patients with
hy pertension for nephrectoniy should be ngidly met if rea
sonable success 15 to he attamed (1) The discased Jadney
must be functionless or ncarly so (2) The opposite hidney
must function normalh  (3) Hypertension <hould be of
short duration Other factors being, equal the younger the
patient the greater the chances of favorable results A two
year follow up 15 necessary hefore hypertenston can be con
sidered cured by nephrectonny hemoyval of a hidney of 1t
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proteins 60> Gm _albumin 337 Gm  globulin 265 Cm
prothrombin time 36 seconds (normal 32 seconds) Blood
culture was positive for hemolytic taphylococcus Chest
film showed mfiltration 1n the lower lobe of the left lung Ad
of an d transfu 1on Ded

rest and elevation and immobilization of the left leg brought
mproement White cell and differential counts became normal
and blood cultures negatine tor two days

Then the temperature ro c again there was a severe chill
the whit cell count rose and showed mathed shift to the lcit
and he complatned of <evere right low pasmn There was marhed
costovertebral angle tenderme  on the nght and the n,ht
kiduey was enlarged and exqut ttehs tender while the Ioft
ludney appeared normal W lute cell count was 18500 with
marhe luft to the left Lrine was normal Prothrombin time
w1 o7 seconds hematocrit reading 19 and sedimentation rate
03 A flat plate of the wbdomen showed an enlarged right
Lidney and absence of the right peoas muscle shadow Trins
1w on was gien Cystoscopy  howed no urine comung from
he night ureteral orifice gentle lavage with sterile water re
wirned old blood and mall clats fram the pelvis Intraienaus
vhthalemn apgeared on the leit m 3 mmutes and reached guod
concentration m § but there wds no trace on the right after
30 smunutes  Culture was negatine Retrograde nstillation of
«paque medium produced a bizarre pvelogram The right renal
pelvis was poorly visuabzed irregularly filled and irregular
m outhne the left wa nommal A lateral pyelogram showed
no lisplacement of the right hidney but poor filling of the
renal pelsis

Fx[ > ure ot the ri, bt hidney howed 1t three times normal
size 1 deep purple black with lncrete pale vellow patches
Palpation of the pedicle showcd the reral vemn thrembo ed
The hidney was removed Comvalescence v as fair with slowly
falling temperature and return to normal of blood counts
Throml rphletitis 1 the night leg was mmproved with ice
pachs and pillow sphints Irothrombin time was 47 seconds
(normal 45}

Txammation of the right keinev howed the large vemns
ccmpletly occhuded by fre h thrombotic material m which
leukocytes were promunent ¢ Fig 66) Venous walls and ad
Jacent surrounding tissues  howed considerable mflammator
reaction and \ ere extensnely infiltrated by neutrophilic leuho
cites Adjacent artersal wall was umnvolved and the arterial
lument was free from thrembus The phlebothrombotie process
1o miolved the maller vein ot the medulla The parenchy
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by forun, the medmum mto 1 bloched off pelts thus
producing marked mfiltration mto the renal tissues

The authors report a case m which a retrograde pjelo-
sram was secured which showed the early roentgenologic
changes ot renal vein thrombosis

Womn 33 compluncd ot <hill  teser shortne s ot breath
pun m the right chest and bick and swelling of the left leg
Ho T s::” h Q“"-'.[ TRITET,

L F e kR
EA!‘J’- ,,"? T

A ek
Fg 66—Lag e fhl Wall f n lt td by Iehosts
b oocld t1mn

for a weeh After delnen of + normal chid one month
previously she had had a normal postpartum cour ¢ She
appeared anemic and m  evere pan Fhe leg was swollen and
cdematous with pitting edenia most marked around the anhle
\ catheternized urne  pecimen showed  pecific gravity 1030
pH 6 no atbumin or sugar an occasional red wnd white el
but no bactersa Blood howed white cell count 17 750 with
marked shuft to the left red cdl ¢ ant 2870000 nem LI Tm
95 Cm  nonprotern nitronen 32 ugar 101 diasta ¢ 38 vnts

wteru index 6 van den Pergh reaction negatne plom
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hosts Tumor thrombosts was found m 498 per cent of
hypernephromas grades 1 and 2 and m 619 per cent of
those grades 3 and 4 Presence ot tumos thrombosis
creases the gravity of
progposis regardless of
the grade of malignaney

In 76 cases the tu
mor was classified as car
anoma of the renal pel
vis Imohement of the
permeural Jymphatics n
the hulus of the kidney or
tumor thrombosis of the
renal ven was present in
34 Only 1 of the 34 pa

hients survived five years T T, & J
after dismussal \,\:’@;;\’81 B
Tumor thrombosis of “-;:'3:. 2 K
the renal vein or 1avalve R ¢~
ment of the permeural T s
Iymphatics or both were % 7T L Y Eay ¥
present 1n 14 of 31 cases  fud o wmient ' mh o
of Wilms s tumor neith L N

er had material mfluence
on the five year survnal rate 1 ths group

Tumor thrombosis was present 1n the renal vemn in 2 of
the 20 cases of sarcoma of the hidney No mstance of 1n
vohement of perineural hmphatics was encountered and
presence of tumor th bus had no prog

‘Wims s Tumor of the Kudney Chimcopathologic Study
of 44 Proved Cases Wilson Wesel Malcolm B Dockerty
and James T Priestley state that Wilms s tumor though
the commonest mahgnant abdominal tumor of children
occurs once among 25 000 patients coming to the Mayo
Clime Twenty mne of the 44 patients were females Ages
ranged from 7 months to 59 vears the greatest number of

() 7 Ut 50399413 Qctbe 1951
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matou hissue was extensivelt amoliat by widespread degen
uration and necrotic lesions In the patchy areas of most severe
msolvement coogulative necrosis ur mfarction was present
with loss of nucles of glomerular wnd tubnlar cells diffu e
cosin stasmag and ety ) by phific len
Locvles In less affected areas fhcre were necsoms and des
quamation of tubular hmng cells but glomerular tufts ap
peared stll viable Even in the least dimaged areas there $ere
severe degeneration of tubular imng cells and marhed edema
of intershhal tissues The medullz was damaged and large
areps completely necrotic

Malsgnant Tumors of the Kidney Surpical and Prog
nostic Sigmficance of Tumor Thrombosss of the Renal
Ve 1s discussed by Johin R McDonald and fames T
Priestley (Mayo Chime) on the basis of a study of 636
hadnevs 1 1 The g
of a tumor thrombus i the renal vemn 15 of syrgseat and
prognosttic tmportance At the tune of operation the sur
geon always adheres to certom prntiples m malilization
of the growth because of the possible existence of a tumor
thrombus If a tumor thrombus 1¢ found early in the opera
ton certmn special procedures must be used to reduce
the rish of operatson

Inn 309 cases the tumor was classified a5 by pernephroma
(caranoma of renal cartes) In 275 of these smabgnant
thrombows of the renal vem was present Imohement of
penmeural fymphatics was abserved m one The arteral
tree was ssot uvaded probably because of the greater 1€
sistance of the walls of arterioles The thrawmbaus may
extend a varymg ¢hetance along the renal vem and may
even imohe the venm cava The tirombus becomes firmly
attached to the mtima of the vem a5 it grows « powt of
smportance 1 regard to removal of the thrawmbus Mor
tabty rote durmg the first vear following operation for
hyperaephroma was 38 per cent 1mong patients wath fner
thrombosts and 18 per cent among thase without throm
hasts ‘The five year survisal rate was 53 4 per cent among
patients without and 29 per cent wumong those with throm

Oy Sy Gmee 801t 7 9 3K Sptmbe 194
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caves vowurring m the third vear 31 patients were under
6 md ondy 7 over 12 T ump w abdomen and  swelling
of thdomen  were the commonest complunt  Hemotura
w1 th cardsal symptom m five cases and was appirenth
considered of secondary amportance m mne other Pamn
wavthe presenting symptom m three and a minor ssmptont
w five Frwas usualhy doll hut i <everal mstances cohicht
relted to passage of blood clots down the ureter Fever
Wt pre ent n half the cases wd emacation and cachena
m one third Ssymiptoms were generally progressive with
narage duration of 435 month  Presence of an abdommal
sy was the most sportant smgle diagnostic sign \sate
W s present m <everal crsen Secondars anemma was nated
momost and wuld ledhocstoss m 1> Albunumura w1
found m 19 and meroscopic evudence of hematurn 1w 1
Roentgen diagniosts was made m 15 cases The retrn-
grade urogram 1s most u eful m differentiatson

Nephrectony was performed m 12 caves and evplosa
tory operation 1 2 Onkl weven patients were livng 2-20
vewr after operation OFf tho ¢ who died only s sur
vned the operation for ane to four vears At present th
treatinent of choice + ronwidered to be suwnediate nephrec
tomt combined n cases of farger tumors with preoperative
irrdiaton and atwavs postoperatine roentgen treatment

At tmors were umbateral Size vaned from 30 X 15 Y
12w to 4 X 3 X 27w Newrdy alf showed degree of
encapsulation 33 were nodular or Iobufated the resuainder
globnsd or umeentric Thirty three showed cystie usaalls
hemorrhagic centers Diagnosis was based on the combma
ttont oof carcinoma bhe cells sn mbular evlmdrod papilfary
and sohd artangement and spindle haped sareomatos
celf  Striated muscle cells probably representing vanants
of the ardinary stromal tiements of the tumor were found
m 45 5 per cent Roentgen therapy uwally mduced wide
<pread neero 1> of tumor cells bt viable ne ts of gl
mahgnant celly were alwavs tonnd showsng that a Tong w
ter 2l hetneen ierrdtation and operation 35 nuss ¢



PART 1V

DISEASES OF THE HEART AND
BLOOD VESSELS

INTRODUCTION

In this enes as dunng the past 14 jears the articles will be
found grouped under the headings as outhined 1 the nomenclature
and cntena for dragnosis of &1 cases of the heart revised hy the
Criteria Commttee of the New York Heart Association (Asthur
C DeGraff M D Clarence E defa Chapelle MDD Carey Egales
ton LD Charles E ko smann MD  Robert L Levy M D
John B Schwedel MD and Harold F B Pardee MD
chairman) This nomenclature and cniteria for diagnosis have been
agproved by the American Heart Association and copses may be
of tned through 1ts mam office at 1790 Broadway New York City

—Wuusy D StRovn

LTIOLOGIC DIAGNOSIS
ARTFRIOSCLEROSIS

Alcohol and Iodine in Relation to Arteriosclerosis
According to Djamil Tah Tutunp {Amman Transyor
dan) alcohol m moderate doses 1s beneficial in arterio
sclerosis and 1odine 1s harmful m the nonsyphilitic cases
Thus opmion 1s based on the theory that hypercholesterema
15 the cauce of arteriosclerosis If this 1s true an 1deal pre
venuve and possibly curative drug should be a solvent of
cholesterol to prevent its deposition 1z the artenial walls
1t should also be a vasodilator Alcohol fulfils these re
quirements with the additional advantage that it 15 also
oadized m the body without Yeaving any residue to over
hurden the excretory organs and thus mahes up for quan
ttatrve humtation of diet bt supplymg about 100-300
calories

Tutun)i recommends use of alcohol m arteriosclerosis i
the form of whisky or brandv m dails do es of 30-90 cc.

) Actamed orent 5360 M b 1943
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clude clearcut evidence of organic valvular disease or ot
congerutal anomaly clincal phenomena of mfection 1e
tever leuhocytosts and mereased sedumentation rate e
holic mamfestations and repeated 1solation of Streptacoc
cus vindans by hlood culture Carv Eggleston (Cornell
U ) stresses that accuracy of diagniosts 15 essentril o
carrect nterpretation of resuit  t treatment “Sulicutc
Dbacterial endocarditis 1s subject to spontaneocy  returs 1ons
for weehs or even month which mav smulate cure Hence
ob ervations must be extended sufficienthy Jong to exclude
this possibility

To be effectne m thr diea e v chemotherapeutn
agent hould be present m active + rm and in censiderable
concentration m the blocd plasmn Tts toiaity to the strep
toccect hould be _reater than that te the host o1 lus
tissue  [he drug sh uld net lewe the blood tream too
rapudly 1te antibactertal froperties should not he neu
tralized by blond or t1 w < the host and 1t should be
able to penttrate the fibrm and bloed clot which surround
the foct ¢f Tnmg muluph ., <rgam m i concentrarions
adequate at fcast to be mhilntory  \dvent <f sulfonamides
gave rise to reneved hope Compared with mercury or
arsemical compounds which hive heen used and found
wanting, the wulfonanude are relativels harmless they are
highly bacteniostatic tor Streptococeus vindans m - con
centrition m the ble 1 which can Te secured and mam
tamned reachh and are powerfully mhibitory to growth of
Ul trept ot Tno ul wate bacternal endocarditis the
bacternadal titer of the blead & uallh 15 high ani 1s not
mipatred by sulfonanides

Mot af nct all of the abssrhable sulfontnudes have
Teen used m attempted treatment of subacute hacteral
endocirditis In a recent review of reparted result T iche-
mu collected 2 57 cases m which spontaneous recorers
was noted m 1 per cent Under treatment with suliona-
mude Al ne 21 of 499 patients re overed a rate of 4 per
cent Siateen of the recoverse accurred 11t patients infected

[ A2 [ 19y 193¢
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He suggests that alcohol may be u ed intravenoushy (since
thts has been found practicable mn treatment of tetanus)
durmg angmal attachs and patients with excessne
wteraal tension Vhen rely tous prejudice agamst aleohol
mahes 1ts use impossible sclerolvwin a cottordal phosphatide
that 1s 1 chelesteral solvent 15 1ecommended

The barmful effect of 1odine m nonsyphibtic arter
clerosis 15 probably duc tn 1t stimulating effect on the
tyrod

Vertigo and Related Conditions Maurce Ehaser Jr
(T TS A) suggests that vertigo middine s light
headedvess and syncope are mamifestattons of cerebrl
anoxemia resulting from cerebral artertosclerosis Because
of effects of gravitv imoled m venous return from the
brun  there mav be dispuits between cerebral yvolume
blood mnflow and outflow when artersal airculation 1s
pured This cannet he appreciably improved by attempted
miprovement of arternl crculatton but venous crcula
tion of the ntracramal contents 15 amenible to chinge
«mce the entire senous return 15 ultimately carried by the
Jugular vems VWiath the object of ohstructing venous re
turn an clastic collir 3z m wide was devised 1t 15 ul
justable and mn he tightened <afficlently to cruse engorge
ment of jugulir vemn  without wmairing arternl aren
lation Patents werc advrsed to put 1t on 15 minutes before
ansing m the moroing nd to wear 1t continnoush
until mght when 1t was to he removed 15 nunutes after
rettring This produced mirked improvement 1n subjective
sumptoms 1 pattents with cerebral arterio clerosis Theo
reticathy use of the collar scems mdicated m other condt
trons eg cerebral arteral thromhosis durng ate erly
phase postural ypotcusion of unis octed with mtrin 1
artersal disease and for amelior tion of symptoms noted
In piloats dunng rapid descent

BacTLRIM INITCTION

Chemotherapy 1n Subacute Bactertal Endocarditis

T wntrl reqmrements for dingnosis of this condition

) oprr & W PcRaeR Jy 1944



BACTERIAL INFECTION 449

umts per cc pemeilin Daihy dosage varted from 40000
to 200 000 Florey umts and total from 867 920 to 7 890 340
Florey umts Heparmn dosage approaimated 300 mg every
second day when given subcutaneoush and 200 mg daily
when incorporated 1 1veno lvsis  Heparimzation was
cheched by the Le¢ Wite modification of Howell s method
for deternunmg coagtlation time A 1cading of 20-60
munutes was regarded as <atisfactors evidence of anti
coagulant activity

Tinmedhate effects of treatment su,gest umformly suc
cessful sterh ation of blond and rehef of chinical mam
festations Pemcillin was admumstered by continuous ntra
venous drip one patient also recened the drug intramus
cularly Heparin was given subcutaneously in most
stances but was occasionally given in the travenous
fusion

Treatment produced no evidence of toxiaty and all the
patients exhibited stribing well being during and after the
active pertod of treatment In a few patients efficacy of
the therapy may htwve been enhanced by preliminary nse
of sulfonamide Post therapv management ncluded re
moval of possible foct 1n teeth and nasopharyna  with
prophy lactic chemotherapy with pemeillin

(1t 1s most hearterang to read of many apparently authenticated

cures of this dread di ea e by the u e of penicillin with or without
heparin —Ed 1

Myacaxdms m Children was observed 97 times 1n 1420
1atopsies on patrents 8 day < to 16 vears cld hy Otto Saphir
Sumon A Wile and Irving M Remgold (Michael Reese
Hosp ) Inaidence m 3712 autopsies on adults duning the
<ume pertod was 4 05 per cent Postdiphthersc inflammation
«f the mnocardium was diagnosed 1 1 of the 97 cases
Nlvocarditis was asscciated wath meningitis m 4 cases
polionmelitis m 7 Lronchopneumonra m 12 Iohar pneu
moma m 3 and nephritis in 3 There were 16 cases of
mocardral abscesses 5 of nnocarditis associated with
hactenal endocarditis 7 of myocarditis associated with
subactite bactersal endocarditis 13 of 2 rheumatic tvpe

) Am J D Chld 67 9412 Ap 1 1944
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with Streptococcus virdans When heparin was ginen with
sulfonannde there werc 65 per cent recovertes n 109
patients The same recovery rate followed combmation of
sulfoninnde with physically 1nduced fever m 61 patients
Sultonamude treatment combined with mtravenous tvphoid
vaceine cured 7 of 45 patients so treated (15 5 per cent)

Chemotherapy alone or combined seems defimtely to
have raised the rate of recovery sigmficantly above that
of sp cure les combined with heparmn
or artificial fever hve probably saved numerous Iines and
thi, represents the first real advance 1n treatment of this
well mgh umformby fatal infection Sulf chemotherapy of
subacute bacterial endocarditis remains clearly rather dis
appointmg Failure 1o obtain 1 ligher measure of success
seems to be largely nherent 1 the disease itself and to
2 lesser degree m such potentially controllable factors as
determination of susceptibihts of the mfecting strun of
orgrmsm and avaidance of artsfical production of acquired
reststance to the chiemotherapeutic agent It has been shown
experimentalls that although sulfonanndes may be present
m lugh concentratinn they do not penetrate the surround
g fibrm and blood clot wiich mechameally 1solate the
mdus of lnmng organisms Perhaps some new dernatne
mn et he developed with greater powers of penetration
Value of pemathn m subacute bactenal endocarditis 1s yet
to be determmned

Combmed Pemcillin and Hepanin Therapy of Subacute
Bacterial Endocarditis Leo Toewe Philipp Rosenblatt
Harry J Greene and Mortuner Russell (Jewtsh Ho p
Broohlvi) report apparently successful treatment of seven
consecutive cases Sin patients had bactenal endocarditis
engtafted on chronie rheumatic valvulitis the seventh had
a congomtal cardiac defect In five the etologic orgamsn
was Streptococeus virrdans one had a henioly tic strepto
coceus and the other a preumocaceus type WXVIT

Prohatory sensitiity tests were performed bactena
were mMubited within the difution of 0007-001 1lorer

T 1 UM A 12614409 Ja 15 19w
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no evdence of cardiac disabihts Young men with this
lesion have worked at hard labor with no symptom  of
cardiac strain W\ omien have horne cluldren with no signs
of heart falture Such <l ers e 0 lead ta an attitade of
consersatism

St llustrative ca e are ated  1hree induate no need
for urgery since two pattent were m excellent health
de pite dethnite exidance ot patent ductus arterio u - The

p——TTE
or

Fg ok TI ennom o fhon

other patient a man 58 whe had done manual labor all
lus bfe died as a result ot noncardiac complications fol
lowing total gastreetcuny 1 r stomach carcimoma Tele
roentyeno, ram of the heart {F1g 68) and postmortem ex
amunation (Fig 69 revealed an enlarged heart and open
ductt actertosus The other three wa es ustrate the other
e >f the picture that goc 1alju tment and freedom from
irdiac i alality 1s ne guarantee that subacute bacteral
«ndarteritis mav not mteryene at amy tune or that cardiac
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of mvocarditis 19 of rheumatic nnocarditis 3 of 1voluted
nnocarditis and 4 of myocarditis with tuberculosis

Chmeally  myvocarditis may he uspected 3f durn,, the
course of an mfectrous disease + Juld suddenly becomes
worse and begms to twl withont wpparent cause Tacln
cardia out of proportion to temperature parbeululy 1f
weompanted by vanoss 1 n early sion that may direct
attention to the myvocardim Cardine enlargement 1 fre
quently present and bloud pressure usually 1s low The
electrocirdiogram sometimes rveals significant changes
Laidence of heart failure was noted 32 times tn this series
of c1ses In minst pattents 1 din,nosts of rheumatic heart
dise1se was made Sudden death nccurred in 9 of 60 chul
dren whose climeal records were mailable

Tt 15 cvident that nyocardid damage o children mw
ud does aceur 1n diseases other than rheumatic fever and
diphtherra Tnflammatory  myocardial damage oceurs m
culet fever memngitis and pohomyehtis but 1s rarch en
countered mn measles mumps whooping cough  smallpon
or varicella Myocarditis 1s often encountered and rarely
dngne o dmcally i bacterrt and subacute hacteral
cidocarditts: The only type recogmzed and diagnosed clit
1l with any degree of frequency 15 that occurrin, with
ricumatic endocarditis and  the  rheumatic tvpe  of
ndacarditis

CONCENITAL ANOMALY

Prognosis of Untreated Patent Ductus Artertosus and
Results of Surgical Intervention \I | Shapiro and Ancel
hevs (Umiv of Mhnmesota) di cuss 4 cluncal series of 51
c1ses and analvze 140 operattons (representing data on
nearly alt patients an whom higation of the ductus has been
wtempted} This study was undertahen to determine of
po able the need for urgery 1a these cases During, vears
of oh envation the authors were mmpressed with the ap
parent wmocuonsaess of this lewion Chuldren ol enved
through their catire school ¢arcers were able to curs on
regular «chool actmitie with no restrictions and  howed

Ty S 1M S 061483 Ve 194)
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most of the remamder died of congestnve heart falure
Spontaneous rupture of the pulmonary artery or the ductus
occurred w1 a few mstances The average age of the
authors entire series of 51 patients is less than 25 years
and the oldest patient died at 58 It 1s true that most of
these pattents were found n a childrens cliic but the
authors made considerable efforts to find adult cases wath
no great success These data force reconsideration of a con
servative atitude toward what mught seem radical surgery

ResuLts OF SUkeERy on Pamient wirm Parevr Docrus

ARTERIC S,

Total number surgeons 5
Total patients operated on 130
Uninfected patients 107
Completely successful re ult
Pers stence of continuons murmur 14
Rupture of duct at operatien
Operation followed by subacut baueml endarteritis
Infection of wound and mudiastin
Condition found inoperable
Vessel hgated not ductu  arterio us
Error mn diagnos:s
Total number dead after operation
Patients operated on w th subacutc bacterial endartenitis

l Completely success(ul results

2 Died at operatio:

1 Bover perst ts aller succes ful 1

The surgical data accumulmed b) Shapiro and heys are
shown i the table Thev conclude that surgery 1s advis
able for most patients with patent ductus arteriosus with
or without subacute bacterial endarterstis Experience of
Touroff and others operatm,, m the presence of subacute
infection shows that hiatinn should be attempted wnme
diately once the diagnosis 15 made Continued presence of
mfection renders operation much more hazardous because
of increasing edema and triabality of the ductus and adja
cent tissues Incidence of subacute bactenal endartenitis 1s
fow untl patients are m their teens and the highest i
cudence 15 1 the third decade However inaidence of i
fection m young cluldren 1s not entirely neghgible and
difficulty of operation 1s increased with age Rapidity of
recovery of young children from the operation 1s aston
shing
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farlure may not esentually appear A woman 53 and a
gl 16 both succumbed to bactenal endartentis follon
mg vears of normal health despite the cardiac leston 4
woman 46 died within two weeks after development of
hcart symptoms of dyspnea and palpitation She bad been

AV

Fy 69~U w g £ 8 épc me

told earh m hfe that <be lad a heart disorder but it lad
never bothered ber before

These case tn tories empl two opf arguments
concesnng surgecy  \nahyws of the world lterature
showed that SO per cent ol patients eventually succumb to
the cardine leston The € who were alise at 17 vears of
age averaged 35 years at death A\t Teast 40 per cent of
these panents thed of whacnte bactrial cnd,:irmrm_:\ and
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most of the remainder died of congestive heart falure
Spontaneous rupture of the pulmonary artery or the ductus
occurred 1 a few nstances The average age of the
authors entire serses of 51 patients ts less than 25 years
and the oldest patient died at 58 It 1s true that most ot
these patients were found 1n a clildrens chme but the
authors made considerable efforts to find adult cases with
no great success These data torce reconsideration of a con
servative attitude toward what might seem radical surgery
Resutrs (F Suseemy oN Parient wirn Parewt Ducrus

RTERICSUS

Total number surgeons 5
Tota} patients operated on 140
Uninfected patients 107
1 Completely succes ful re ulty 81
« Perssstence of contiouous murmu 14

3 Rupture of duct at operatton
4 Operation followed by subacute bacterial endarteritis 2
5 Tnfection of wound and mediastimtis 1
6 Condition found moperable 1
4 Vessel Iigated not ductus a terio us 3
8 Error i diagnosts 2
] I number dead aftcr operation 9
Patients operated on with ubacute bactersal endarter tis 33
ompletely successful re ult B

~ Died at cperation

3 Fever perst ts after successful 1 gaty

The surgical data accumulated by Shaplro and keys are
shown 1n the table They conclude that surgery 1s advis
able for most patients with patent ductus arteriosus with
or without subacute bacteral endirterstis Experience of
Touroff and others operating 1n the presence of subacute
snfection shows that ligation should be attempted amme
diately once the diagnosts 1s made Continued presence of
infection renders operation rwch more hazardous because
of increasing edema and trabihity of the ductus and adja
cent tissues Inaidence of subacute bacteral endarteritis 1s
low until patients are 1n therr teens and the highest
adence 15 1n the third decade However incidence of m
fection 1 young children 15 not entirely neglhgible and
difficulty of operation 15 1ncreased with age Rapidity of
re:]:mer) of young children from the operation 15 aston
1shing
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Congemtal Patent Ductus Arteriosus Evaluation of
Surgieal Treatment ( eorge I Burch (Tuline Unn)
stites that physiologic studies hive shown that m ptent
ductus arteriosus blood flow  from the aorta to the pul
monary artery  rarels 1< there v flow 1n the reverse
diection This expluns abeence of (yanosis Blood enter
wn,, the pulmonary artery returns to the left entricle with
aut reaching the perplicral urculation To compensate for
toss of blood 1n the periphers volume output from the left
ventricle must merease This oceurs without much change
m output of the nght ventricle The result 1s conaiderab'e
merease n work of the feft ventricle left ventricufar ent
i, ement stram and exentua) fulure The left ventricle
T heen found to pump four times the volume of bload
expdlled by the right ventricle The ¢ effects on ventniculwr
work explun the normiaf axis deviation or mild Tett 1
derviation and rare right axis deviation m the electrocardie
~rum Patent ductus arteriosus 1s associated with mans
hemadynamic and other cardiophysioloic mamfestations
een tn aortic regurgitatton and artenovenous aneurysny
Roentgen  signs  abserved by  telercentgenograpln
fluorascopy or roentgen kymography easily expluned by
the disturbed function are (1) greatlv mcreased excur
sians of the left ventricle (2) mcreased pulsation of the
pulmonaty arters  (3) averfilling ar engdrgement of the
podmonary conus nd pulmonary vessels (4) neresed
pulsations of the bronchovascular structure  particularly
promment near llar regions and (3) enlirgement of the
feit ventricle Changes i hemodynamics alsa explam the
typical  machine ke murmnr and other mwrmurs com

monly heard 1 this condition

Rurch reviewed mo t of the s ulble cases m the litert
ture on surgicat igation wnd feund the mean mortzhity rate
for mamy surgeons to be about 35 per cent m unifected
duetr Thas does not repre cnt 1e ults that mn be espected
when 1 surgeon hias 1d experience with onfy an occasioml
ca e or with mam cases There 15 no doult that bfe en

(y M Cln Nt Y ERENUR SIS
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pectaney an persistent ductu  Arternosus 1s considerably
reduced Apparently too mo t patients with uncomplicated
ductus artertosus aie spectacularh benefited by higation
However these patients have heen followed only tour
vears and only tume will deternune exactly what influence
operation has on duration of life In presence of superim
prosed hacterial endarteratis the mortahty rate 1 untreated
cases 1y approximatehy 100 per cent but ligation has re
duced this to less than 0 per cent after a follow up of about
ene year Therefore ligation should be recommended and
wrged 1if the patient has assiciated endarteritis The same
15 true mn patients with progressne cardiac damage and
decompensation or patents with defimite impairment of
mental and physical deselopment One would nesertheless
hewitate to recommend or as ume respon 1hility for opera
tion 1n a patient who has patent ductus without tmpair
ment of health Dolley and Jones found the operation
«ster to perform i children aged 4 5and 6 If this proves
true then age will mfluence considerably the tune at which
operation should be recommended

It 15 concervable that 1n the future the operation will
ustally be recommended 1 sonn as g patent ductus 18 dis
conered No such recommendation can be made now with
operative mortality asveraging 8 5 per cent and bemng even
greater m average hands Untl surgeons hase deseloped
a relatnely safe procedure and results can he predicted
preoperatiselv with greater certamty operation shoukd he
reserved for cases with the special indications enumerated

Poar re ults following ligation may be attnibuted to (1)
failure to find the ductus (2) ligation of the wrong vessel
¢3) wound sepsis (4) hemorrhage (%) associated cardio
v cular abnormalities (6) mcomplete ductus obliteration

Occlusion of Infected Patent Ductus Arteriosus with
Cellophane Tred R Harper (Demer Colo ) and Murra
L Rotmson (Burlingt v ¢ Io) report 1 case af patent
ductus arteriosus m a womin 28 complicated v long
tanding severe subacute bacteri1l endocarditis
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The patent ductus artertosus was occluded by Ligating 1t with
two «ilk hgatures and then wrapping cellophane loosely around
it Postoperative course demonstrated the fact that the cello
phane was responsible for the final complete occlusion of the
patent ductus arteriosus Tor the first two weehs the murmur
and symptoms disappeared only to reappear and persist unts
21/ months had elapsed from the time of operation The mur
mur 1nd symptoms then completely disappeared and the patient
had remamed entirely well 13/ jear after surgery The cello-
phane was thought to be rcsponsible for the final complete
and permanent occlusion of the patent ductus arteriosus

ErrorT SyVDROME

Neurocirculatory Asthenta John A Rewsinger exam
med 50 men with symptoms referable to the crrculatory
system which they alleged began during mlitary service
or soon after discharge Aledical records showed that the e
men had been exammed and receved treatment during the
12-34 years stnce alleged onset No patient was ncluded
who exhibited signs of cardiovascular disease other than
svstolic murmurs mimnor electrocardiographic changes and
various crreulatorv mantfestations not considered evidence
of organic damage Many diagnoses had been made i
cluding tuberculosts hyperthvroidism myocarditis mtral
msufficiency  angina pectoris  functional heart disease
neurocirculatory asthenia neurasthenta and anaaety neuro
st1s None of the diagnoses mmplying orgame disease could
be sustamed yet the patients were mcapable of normal
exertton without svmptoms suggesting circulatory nsufh
ctency They mamfested physical unfitness which could
not be accounted for by auscultation of the heart or by
any other methods of examination and for want of a better
designatron their condition was classified as  neurocircy
latory asthenia  This term 15 generally accepted n the
United States to label the condition described as irmitable
heart of soldiers and effort syndrome Neurocirculatory
asthenia 1s an 11l defined syndrome of unknown cause or
causes characterized by mamfestations permitting con
siderable latitude for diagno tic interpretation There 15 @
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growin,, trend to place this disorder among psychosomatic
diseases To some examiners the mamiestations are those
of psychoneurosis usually ot anxiety type and many pa
tients with neurvcirculatory a thema also have a p ycho
neurosis yet the relationship 15 not clear T'urthermore
a distinction seems possible between these patients and
those who have no crculatory drmabiity but fix ther
anxieties on the heart usually episodicaliv

Ballistocardiographic Studies of Draftees Rejected for
Neuroarculatory Asthema ITwuac Starr (Univ of Penn
sthvama) examuned with the ballistocardiograph 58 per
vons regected for neucocticulatory asthema They had first
been rejected by their draft boards for cardiovascular de
fects  on re examimation dragnosis of neurogirculators
asthenia had been made

In 41 instances the ballistocardiograms confirmed the
dingnows of neurocirculatory asthema for these rejectees

CmciLation oF 41 Rejectees ror Wmont DIAGNOStS oF

EUROCIRCULATORY  ASTHENIA Was CovFmMED

R sults after 15 min rest horizontal
mount of circulation (' deviation from normal
shown su parenthesss)
Hypohemic (less than —22)
Normohemic (betyeen —22 and +22)
Hyperhinemic (72 to +44)

b
82

Tremor prevented estimate of circulation

Re pon ¢ to arising
1eculat on ynereased abuormally

Girculation dimm: hed abnormally

Pulse rate changed abnormally

Systolic pressure changed abrurmally

Duastohie pressure changed abnormally

T emor ruined vertical ball tocar liog am
showed abnormality of the amount of arculation when
they were at rest or after 115, (see Table) Tive persons
showed abnormalitzes ot pulse rate or blood rres ure Lut
normal airculation and their conditions were considered

W Md 51512 M ko194
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to he horderhme For three men diagnoses other than
nearncrentitory asthama were preferred In sin nothung
absornsst was demonstrated 2k these were considered fit
tor servicr Three obese subjects conld not be tested

1he ballsstocardiogram provides objectine evidence ot
shnormality m niost persons with 1 diagnoss of nevroar
onlatory asthema 1t should be of value 1 the detectun
of unbmgerers wd <hould 1t the more difhcult deosions
concerming, fitness for service The preferred view of the
nawire of the fundamental ahnormility presest i neuro-
arculztory asthoma s that o v 3 matadgustinent of the ar
culaion 1e mahihty to wlapt w to the needs of the
moment

Hytrret st

Medical Use of Tinocyanates m Treatment of Artenial
Hypertension R T Vorster 11 (Lnn of § cnnsshama)
presents 1 detailed review of the fuerature The pharmace
dynume actions of thweyamate n artersal hyperten wn
hve been reported to affect (14 the central nervous »
tem In <edation and rrrtation of the anterior horn ol
{2) the musele causmg piralst action and stumulatios ot
sawoth muscle  {3) bluod and va cular organs through
decrea ed viscosity  vasodiatation  cardrac depression
hlood cholestercl depre won re piratory sumulation i
hypotensie and ypertensne effects  (4) mucous wd
wndocrme glands (5) hudnes  oxhubuting dipretsc action
wil (6) Iver with depres ton of liver metaholism

The hypotenshe effect of thiocvanate has heen 1 ques
uon simee Pauh i 1903 first suggested use of the dry,
m treatment of bypertension ¢ oldblatt found that a taxe
level was needed to praduce a blood pressure fall w by per
sensive dogs Groliman of al found no sigmficant Blond
pre sure fall m rats with ora} dosage Barher and Davt
demonstrated that sympathectonn sensstizedd the patient to
thiocsanate so that a small do ¢ would create the same
hypotensne effect after operanion that a luge one would
hefare Humlton found 1o s, mheant Jrap w bload pre
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sure in dogs treated with thiocvanate Search of the Iitern
ture revealed no report cf a hyputen e action 1n a labora
tory ammal except when 1t was que toxic However
nost clinical authors beheve that there 1s a defimte hypo
tenstve effect 1n a large percentage of cases of arterwl
hypertension A blood pressure imcreise termating
death has been obsenned n ammal poisoned with this
canpate

Tonte effects of thiocyanate that have been reported «n
patients include direct effects ot moderate seventy with
Tow blood lesels (12 mg per 100 cc or less) such 2»
weahness and fatigue dermatitis and nausea dect effect
of great severity with greater than therapeutic blood levels
meladimg Lastrie hemorrhage purpura decreased libide
nervousness bloody diarrhea hallucinatsons and other men
tal symptoms neuntis «fobatne dermatitis  pyrost
4ngrexia and nausea acute vmptoms due to seasitnaty to
thiocyanate Besides thewe direct effects indirect toaie
effects due to the fall i blood pressure have been reported
particularhy auginal attachs

{Ts t not po sible that tte th xvanate do more harm t 1l

hody ¢ 115 over a pertod of t me ttn | ¢ the state of hypert n 1o
t 1’—Ed1

According to present hnowled, e actual dosage of thio
Clanate mn artenal hy pertensicn t not as important as hlood
level Goodman recommends 03 Cm per day Criffith
recommends 02-04 C per day imtialh and a blood thie
©anate level tahen by at lea t the end of the first week
The following doses should he entirelv regulated bn the
blocd level Criffith s nucromethud 1s the most practical tor
Irequent blood level determunatisn The level of 15> mg
per 100 cc should never be exceeded Burker recommends
2 level betneen 5 and 6 mg per 100 ¢ at first If there 15
o benefit this should be rai ed to 8-12 mg per 100 cc
Tevdls of 40-00 mg per 100 ¢ without untoward svmp
toms have been observed The dru,, is adnunistered orall
and sedium thiocyanate nd p tas wm thiocyanate are
used almost equally 1 teps rted ca e \o benefictal effects
“ppear for at least a weeh I ffect muv last two months
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after the drug 1s stopped The drug may be retamed untif
about the sixth day Dogs retam toaic effects for about
two weeks Thiocvanate 1s not evenly distributed to all
parts of the body but does reach an equilibrium with the
bodv fluds 1 about two hours It 1s not dstributed to the
cerebrospinal flud

Cniffith advises use of thiocvanate only in selected cases
ot hypertension with some degree of capitlary mobility or
reducible spasm Thrs 1s m contrast with general opion
which seems to be that thiocvanate should be used m any
hvpertensive mdnidual unless contramndicated There 15
disagreement about contraindicattons but kidney disturb-
ances heart damage cardiac decompensation and general
mflammatory conditions have been given as contramndica
tions Patients with renal retention and poor clearance are
more likely to radical tonic effects

Theories on the hy potensive action of thiocyanate m the
hypertensnve patient mclude (1) decreased cardrac out
put through cardiac depresston the endocrines and de
creased venous return (2) decreased peripheral resistance
through vasodilatation decreased blood viscosity and re
moval of caleium deposits  (3) decreased blood 1olume
and (4) muscellaneous mcluding an effect on tissue oxida
tion depression of Iner metabolism decrease in guamdine
bases and increase m mtrogen and suliur excretion In
general sex age retmnal lesions urmary findings myocar
dial damage orthodiagram cvtologic findings and serology
show no relation to the hypotensive effect Actually some
of the subjectnve effects for which thiocyanate 1s gnien also
appear to be caused by it

[Griffith believes that mcreased capillary fragility 1s. ? contra

m lication to use of the thiocyanates i hypertension.—E
This review reveals that most chmical workers believe

that thiocyanate has a defimte hypotensnie effect in the
patient with arterial hypertension but this has not been
demonstrated m the laboratory The mechamsm by which
tlns chmeal blood pressure drop occurs 15 niot known If1s
hoped that a complete statistical analysts will be done to
prove this suspected Tnvpotensne effect A <atsfactory
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method for admimmstration of thiocyanate ha been sug
gested by Barker which will grve mnimal towieity 1t han
dled correctly Thiocyanate should never be given without
blood level determmations It 1 not a blanket cure atl for
hypertension and should be used onlv 1n selected cases
and where no contramndication exists Any relief of sub
Jective svmptonts bears nunimal relation to the bleod pres
sure drop

Urologic Factors Influencing Hypertension Basil A
Haves and J D A hlev report a urologic study of 55
consecutnne patients wath <o calfed medical hypertensiont
and no particular urolagic syvmptomss who apphed 1or
treatment on the medical service of the Unnveraty of Okla
homa Hospital Examunation < ust te I of special inquinies
regarding bed wetting toxemias of pregnancy operations
and previous historv of urmnary tract disease foltowel by
Touting cystoscopic examunation i which specimens were
taken from each kidney and mdigo carmme deternunations
and py elograms made

There were 22 men and >3 women Average age wa +7
among the men and 4% among the women Duration of
svmptoms for the women 1aried from a few months to 20
years and averaged 4 years Among the men the shortest
penod was six months and the longest accordmng to a
patient 29 all lus lfe  Average for the men was five
vears Average systolic pressure among the men was 209
mg and diastobc 1268 Among the women systolic pres
sure was 202 mg and diastolic 120 5 The hughest systolic
pressure i the whole group was 300 the Jowest 160 The
Iighest diastolic pressure was 160 and the lowest 80 Of
17 men who gave a fanuly tustory 9 reported cardion ascu
lar or renal disease erther 1n father mother or older brother
or sister 8 gave 1o such hustory Of the women who gave
a familv history 13 gase a postne and 11 a negatne
history

Only six patients gave a tn tory of scarlet fever nd
from the findings 1n these cases st would appear that sculet
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terer plaved httle or ao part w descopment of the hyper
wenvon The historse  hiowed a lugh percentage of bed
wetters and of chilbs and teser durtag chifdhood Twenty
six ot the 33 women I lad « toverna of pregnancy or 3
peie nperation o both Csstoscapic exanunation showed
thit 545 per cent of the whole group had obstructne
te tons of the Tower unmars triet Approxmately 60 per
cunt showed varions changes w the upper tract commonh
i cribed to back pre are (ther lesions found were renaf
Cileah urcteral calculs renal (vt polyeystic disease
Auplication of ureters and pelves and ptosss of one or hoth
3 iduevs In both men and women nearly all these kidneys
hiad ntrarenal pelves 1¢ 19 among the men and 27
anton,, the wamen Three were extraremal three were
muxed types and three wore not noted as the pyelograms
wete studied The authers behieve that the mtrarentl pelvs
15 more bkely to eventuate m hypertenston than bydre
steplirows 1f there 15 el pressuse put on it from below
The lesions found m thss study were suffictent m num
ber ind importanee 10 uggLst vrologic exanunation of all
grtscats with hyperten son st only for wnprovement of
the urmarv tract but a an wempt to correct elolog
tuctors causing hyvpertension
Thoracolumbar Sympathectomy 1n Essental Hyper
teaston | Watham Hunton (New Yotk City) states that
clrsificktion of hypertensum cases 1s difficult Schroeder
wid Steele divade such cases wto four organic groups (1)
renal & () glomerutonephnes {b) urmasy ob
tuction () polycystic hitnevs (d) pyelonephntss (e}
abecrant astertal supph to the kedney and (fy Wilmss
wmor  (2) diseases of the nervous system—(g) braw
cumors and (&) diseases such as hulbar pohomyelits {3)
endocrine discases—{a} Insophihic tumors of the piturtary
(6) adrenal tustors i (¢) oviran humors e arrheno
Dlastoma (4) artertal disease  such as genieralized arteno
lerosis A fifth group of unclassified cases probably fall
nefly m groups 2 and 3 Hypestension cases have heen
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clissihed for clinical correlation of end 1esults according to
everity of eyeground chinges (1) arteriolar constriction
rnly—with normal renal function (2) tortuosity and mch
m, veins at crossigs—with normal 1enal runction  (3)
marhed arteriolar changes assacated with retmitts with
hemorrhage or exudate or both—with impaired renal
funchion  (4) malignant Iy pertension because of papslle
dema with hemorrhage and exudate—with mail edls nu
parred renal function

Hinton performed thoracolumbar sympathectomy 1 40
patients 1 group 1 41 roup 2 15 m group 3 and 20
m  roup 4 Ten patients had heen refused operation else
where Among the 20 patients m group 4 there were three
deaths two from mnocardinl msufficiency one of which
occurred on the thirteenth day and the other on the third
day after the first stage operation The thurd death was
tue to fillm,, of a tuhar culous ¢ty which had been pres
ent 20 years

The type of operation used hould be taken mto con
sleration 1 apprasing re ults of surgical treatment of
T pertension Operations winch come closest to complete
denervation of the splanchmic hed should yield best results

Patients with essentra] In pertension are entitled to the
benefit of 1 consultation but this should be held with an
open nund and the patients should have the facts honestly
presented <o they may make thetr cvn decision regarding
operation A case 15 presented which iflustrate the diffi
culty of presenting a clen picture of the problem to the
patient

Womn 44 marrsed with no chilfren hal 2 normal blcod
pre sure 1 October 1941 Six v ecks later she comsulted
Phy 1cian for a conditron nnrelated to the cardioyascultr svs
tem who found blood pre ure of 2.5 120 She then con ulted
a ginecologist for another complamt he aduset her (v
months after cnset of hypertension) to seeh an opimion as to
dvisability of thoracclumbir sympathectomy H nton frund
that <he had essential hypertension group 2 with some car
diac enlgrgement and blood pres ure 200/130 The ficts were
frankly presented to the patient her husband and the refer
Tng gynecologe t and the patwent decided to huve the cpern
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tan By chance she met 1 well hnowsn eardiologst shortly
before entering, the hospital and he strongly advised agawst
operattan  Swmce his advice was not sohicited the patent
shed lum how many pitnts he hd  cen opersated on tor
wssentral hypertenaion and what type of operation they had
bl to which lus 1eplv was that he had seen noue
patent stated that perbaps ber judgment nught be 13 good as
his s to whiat conrse she should pursue Nime months atter
peration eaammation howed blood pressure of 132/90 on
tirely nornnl heart tone  ind numins il evidence of penpht i}
sascular change Tluorascopy  howed  hight emfargoment of
the left ventricle otherwise the heart eemed normal The
ectracirdingrim was well within normat lumits and did oot
wven show 7 Jeft anis deviation

Thoracolumhnr sy mpathectonny bas produced resersible
chinges i hidnev function as demansteated by blood chem
1stry Papried i i blhind has been rehiesed
with retursn of normal visien  Patents totally disabled over
long pertods one far 434 vears have been restored to nor
mal earmng capraits  Patients m group 4 should not be
considered hapeless s escellent results are frequently
chtamed by thracelumbre  vimpathectomy

Essential Hypertension In discussung surgical treat
ment of essentinl hypertensin \Walkiam P L Berwald
{Rachester N1 ) and Kemmeth D Devme (Mavo Clime)
tate that the ratisale for sympathectomy i this condi
tion 15 predicated an the folfowing results of the denerma
ton (1) relanation of a large poruon of the vascufar hed
te blood vessels of the lower extremuties and the planch
aw bed (2} pasturad $all m blood pressure winch alwars
follows svmpathectonn but wiich usually disappears s
months of a few verr  (3) wmcreased blood supply to the
ladneys and (4) deerense m amouat of adrenabn secreted
4 2 result of excitesment fear and other vasomotor st
The first two results mentianed are ssrefutable The last
two are open to discuswon although there s 2 growng
hody of evidence to support them

One cnterton for aperatson s¢ 1ge—S50 or snder  1ge
shotshd he cateulrted pha siofogrcathy rathey than chronolo,t
cally for ohutously it would be nawise Sa deny a2 shybtly
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older patient with elastic arteries the benefit of operation
Operation should be refused to patient who fasl to respond
m any measure at all to the sodium amytal and sodm
mitrite tests

The sodium mitrte test cons: ts of giiang % gr sodum
mtrite every half hour for six dn es and recording the
blood pressure every half hour for tne hour The room
15 darkened visitors are barred and nursing care 15 nuns
mal The <odmm amytal test 1s stmular except that 3 gr
15 gnven every hour for three doses

Eraluation of these tests m 29 patient showed that 1f
under the codium mitrite test dhastolic pressure 1s reduced
20 mm Hg or more the chances are that 6+ per cent of
such patients will have 4 good final result Sumlar loner
1ng of diastalic pressure with soditm amytal suggested that
60 pcr cent of patients will have a good final result The
luwering of systolic blood pressure by these two drugs 18
a less accurate eniterion of end results

Patients with advanced cardiac and renal damage should
be refused operation Obese nditduals should lose con
wderable weight before surgery 15 attempted No umpres
sne relationship was observed between retinal vessel
sclerasis and response to <ympathectomy 1n this series

Of 29 pattents who undernent sympathectomy 2 died 1
as the result of operation \verage preoperatne hlond
pressure was 244,127 and average blood pressure about
10 months following sympathectomy was 166 /112 Aver
age reduction m systolic pres ure was 7% mm and m
duastelic pressure 15 mm  Average systolic drop under
sodium mitrite and socdum amstal was 427 mm  and
average diastolic drop w1 182 mm These figures show
that sympathectomy enhances the results of sedatne and
rasodifating, drugs so far 2 the systolc reading 15 ¢ n
cerned hut falls shghth short of therr effect as regards the
hastchic value This deduction 15 predicated on the admin
wstration of rather large doses of each drug 1e O gr
sodim amytal and 3 gr sodwm minte withn separate
three hours periods Obvioushs these doses would be rather
< astrous clinseally
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ton By chance she met a swell hnown cardiologs t hortly
before entering the hasptal ud be  trongly advised agasst
operttton Since s advice was not soboited the patent
a ket him bow maay patsnt he had seen operated on tof
cssential hypertension and what tvpe  of operatson they had
d to winch fus reph was that he had scem mane The
pient tated that perhaps her judgment mught be as good 2
his 45 to what course she should pursue Nine months aster
aperation examsnation showed blood pressure of 132/90 o8
tercdy normal hoart cone ol evadence of penphordd
rascular change Fluoroscops showed  hght entargement ot
the left ventncle  otherwr e the heast seemed normal The
electracrdiogram was wdl within normal hmits and did not
even show 1 feft axe deviation

Thoracatumbar sympathectomy has produced resersitde
changes n hadney function as demonstrated by blood chem
wstry Papilledema resulting m blmdness has been relieved
with return of normal vision Patients totally disabled over
lony, perieds one for 415 vears have heen restored to nof
mal earming capacsty Pitents in group 4 should net be
consadered hopeless as encellent results are frequenth
obtuned by thracolumbar sympathectomy

Essestial Hyperteasion In discusung surgical treat
ment of essenttal hypertensson VWilbams P E Berwald
(Rochester N Y ) and Renneth D Devime* ( Mayo Clie)
state that the ratiande tor sumpathectomy w thts condt
tron 1s predseated on the followmg resulis of the Jeseria
uon (1) relaxation of a large portion of the vascular bed
1e blood vessels of the lower extrenuties and the plch
mc bed (2} postural 13l in blond pressure which alsavs
follows sympathectomy but which usually disappears 18
months or a few vears {3} sncreased bload suppls to the
ladnevs and (43 decrea e s anonnt of adrenatin <ecrcted
2s 2 result of excitement fear andd other vasomotor stumul
The hrst tso results mentaned are wrefutable The last
two are open to discussion although there 15 a growing
body of evidence to support them N

One enterson for aperation 15 1,e—350 or under  ge
should be caleulited plisssalogrealls rather than ¢
cally for ohvioush ot would be unwise o demy a shghtl
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alder patient with elastic arteries the benefit of operation
Operation should be refused to pitients who fail to respond
n any measure at all to the sodium amvtal and sodim
nitnite tests

The sodim mirite te t conss ts of gning % gr sodwm
mtnite every halt hour for sin doses and recordng the
blood pressure every half how for five houre The room
1s darhened visitors are barred and nursing care is nunt
mal The sodmm amytal test )s simlar except that 3 gr
15 given every hour for three doses

Lraluation of these tests in 29 patient showed that if
under the sodiuts mtrite test diastolic pressure 1s reduced
20 mm Hg or more the chances are that 64 per cent of
such patients will have a good final result Similar lower
ing of diastolic pressure with sodim amytal suggested that
60 per cent of pattents will have a good final result The
lowering of systohc blood pressure by these two drugs 16
a less accurate ceritenion of end results

Tatients with advanced cardiac and renal damage should
be rcfused aperation Obese mdividuals should lose con
widerable weight before surgery 1s attempted No impres
sive refationship was observed between retnal vessel
sclerosis and response to sympathectomy 1n this series

Of 29 patients who underwent sympathectomy 2 died 1
as the result of operation vera.e preoperative blood
pressure was 244/127 and 2verage blood pressure about
10 months follawing sympathectemy was 166/112 Aver
age reduction 1 systolic pressure was 78 mm and 1n
dastolic pressure 15 mm  Average systolic drop under
sodim nitrite and sodi omvtal was 427 mm and
average diastohe drop w1 182 mm These figures how
that sympathectomy enhances the results of sedative and
rasadilatmg drugs so far as the systolic readmg 1s con
cerned but falls slightly hort of their effect as regards the
diastolic value This deduction 1s predicated on the admin
istration of rather large doses of cach drug 1e 9 gr
sodium amytal and 3 gr codimum mtrite within separate

three hours periods Obvionsly these doses would be rather
isa trous climcally
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1t 15 considered thit good results have been ubtawed
when systohe pre sme s> Jowered 30 mm ot more and
ia tohe pressure 20 mm or more Objectively there ha
heen a good response 1y 18 panents and poor response m
10 \ast patients experienced subjectye mprovement

Eiffect of Surgical Operations on Blood Pressure wis
stucsed i 208 cases v | D dam on and Sara Dubo
(Lry of Mamtoha) Tuenty eyght patients with hyper
tension who did net hae operattons were followed al o
during hospstalization  Definite reduction 1y blood pres
sure occurred m all cases and was sumifar mn the group
with nd without operation t was greater 1 actual null
nters of mercurs and i percentage w mdnaduals with
tugh blood pressuse Actual and pereentage reductions
wstulic and diastolic blood pressures were comparable to
those attributed 1o speaific operations on the sympathetic
nurvous system Subjectne svptoms also tended to dis
ipper dunng hospuahzation whether or not aperation was
periaried

The nuthors do mot comdude from tins evudence tat
wvapathectosiy should neser he performed for Inperien
swn They sugge t Bowever that alfleged specfic effedts
i t be measured again 1 kucwn nonspeatfic effects whnch
owenr concurrently with all surgreal operattons Carefut and
prajonged obsersation under vanous conditiony must be
made before and after vmpithedtomy before defimte con
clu wns can be draun

Nenspecific Major Operations and Lumbodorsal Sym
pathectomy Tranu o hoja  (Santiago Chiled R H
Suuthwsch and Faud D White (Massachu etts Genl )
Ho p ) compared the effects on blood pressure of (1)
nen pecific operations {100 c1aes) and {2) umbosacrat
sympathectonyy 1w 100 perrensnes Reducnhions of less
than 5 per cent of mstial ~ «tohe or dastohe pressure were
conssdered as no resufts reductions hetween 5 and 25 per
cent as moderate and reductions mer 25 per ot as

pronounced
MOA T3 116 Sept mbe 1943
@1 aheTati by T4 SN
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bL 0 Prrssuke OF Parient  Wud Har Avoruer Operatiun
BESI[FS LUMBOLOR AL %) {PATIIECTOMY

E Bt
1 3/20043 190 Lo
Ovaricctomy
3774743
47 7/43 20 9
Lumbodorsal sympath cto ny
6
7/10/43 1507 90
12713729 150 %
Ctaleeyst ctomy
12/16/29
4/13/41 2.4/114
Lumbodorsal sympathectemy
6/ 3/41
6/28/41 140/ 80
9 117 4742 230/160
Pight lumbcdorszl ympathect my
1171474

Ch lecy stcccomy

11728, 2107110
Leit /l;mbo lorsal sympathect  y
sz/«tz 10/ 90
4 007110
Thyrm lcclomy
8273 3
8/29/4: 180, 90
I umt odorsal ympathectomy
9/25/43
10/14/43 130 9%
5,10/4; 160/160
Right tumbodorsal 3 mpathectormy
2/13743
Cl olecystectomy
5/7%5/43
o/ 5/43 1407100
Left lumb xdorsal sympath ctomy
6/19/43
7/13/43 1207 80
6 3/30/38 190170
Hysterectomy
6/ 8/%8
9/18/38 18 120
u al sympathectomy
10/ 5
10/15/38 140,100

Dufferences 1 smumediate po toperative results were
Qunte pparent group 1 no response—systolic 49 per
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cent and diastolic 60 3 per cent pronounced reduction—
systolic, 2 per cent and dastolic 126 per cent group 2
1o response—systolic 3% per cent and diastolic 38 per
cent pronounced reduction—systohe 723 per cent and
diastolie 53 5 per cent “ax months or more later (aver
age 10 months) the differences m reduction were even
morc strihing  group 1 no response—systole 827 per
cent and diastolic 86 per cent pronounced reduction—
none group 2 no responsc—»istolic 96 per cent wnd
diastolic 76 per cent pronmmced reduction —sy<tolic
623 per cent and dnstolic 363 per cent

Comparisons of reduction of blood pressure after the
first and second stages of lumbar sympathectomy showed
that reduction after the first stage was sunilar to that seen
after any other operation Yot until after the <econd stage
15 2 real reduction of blood pressure noticeable

As a final analy sis of the speaficty of Smithwick s two
stage operation the iuthors analvzed the blood pressure
data of patients who had uot auly sypathectomy but an
other operation before o1 between the two stages of svn
pathectomy (see [able) The authors conclude that Smith
wick s techmc 1s specific since 1 most cases blood pres
sure was marhedly reduced after long obsersation This
specificity 1s further demonstrated by the fact that definite
results do not occur until after the second stage of the
operation

(1t scems to me that these authors—idvocates of the two stage

d h h made

radicat b m hyp

thetr point that this operation reduces blood pressuré more apprec
sbly thau any ordmary aperation with subscquent bed rest etc—
Id1?

Circulation m Man in Certun Postures before and
after Extensive Sympathectomy for Esseatial Hyper
tension  Effect of Certain Mechamical Agents and
Paredrinol on Blood Pressure and Pulse Rate was studied
0 10 patients by Cart T Camlall Tdgar A Hines Jr
and Alfred W Adson (Mave Chmic}

@ Am Lt 73813 M h 194
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Use of « tight abdomunal binder was of considerable
benefit 1n counteracting excessive orthostatic hypotenston
and tachycardia postoperatively That the binder had hittle
effect pre or postoperatnel in cases m which orthostatic
I potension and orthostatic tachy cardia were not great but
did merease blood pressure and slow the pulse rate after

Before, Aft ¢ paredrinol
Tyng[Strg|  Lying Standng
<00 18
:Zg 3 I Sy t i
10 3
& 160} »
E 150 ¢
S 2
5 w5
Rzl N
E 10} ™ 5
100(-
e &
801
g Fous
N b s Trae
S ol 1 F it much stronger]
3 s Yo fatness.
40 ;Q Hid polprtation.
o N Oy s
of |8 polor PiLe mach
r E Creonger
Contral & 15 32737
5 Time n mnutes

FoO—Effect f10mg p edr 1 It Wut eoly n th tat
blood p dple © ft  ympath tmy

operation when these phenomenn occurred suggests that
the defect responsible for this condition hes at feast parthy
within the abdomen Cuffs tightly applied above both knees
to cut off airculation to the legs tended to elevate blood
pressure and slow pulse rate Thus effect was greater after
than before sympathectonn and was greatest aiter opera

1en among patients with wost severe orthostatic hy poten
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ston and tachycardia Cominned use of an abdominal binder
and thigh cuffs had 1 greater blood pressure rasing and
pulse slowing effect than either procedure alone The effect
was due cluefly to factors other than the discomfort m
duced by these agents Exercise ot the legs did not produce
a conclusive effect on orthostatic blood pressure and
orthostatic pulse rate

Paredrinni suifate dennttely 111sed blood pressure post
operatively m the honzontal and erect postures and
alleviated most symptoms which otherwise resulted when
patients were erect It reduced <omewhat the amount of
orthostatic decrese 1 blood pre sure (Tig 70) The w
thors conclude that the dru, mayv he helpful mn countesact
m,, excessave degrees of orthostitic iy potension when pi
tients begin to walk soon after sympathectomy

Hy1oTensioN

Orthostatic Tachycardia and Orthostatic Hypotension
Defects 1n Return of Venous Blood to the Heart Alex
ander R MacLean (MC USNR) Ldgar v \llen
(MC AUS) and Thomas B Magath (MC Us
N R ) made a defailed study qf normal subjects and nier
ous patients with vartous disorders with respect to stnd
g and rccumbent blood pressures heart rates and I lach
tests Orthostatic defects of venous return are dnvided mto
two groups those 1 wlich orthostatic changes are con
sistent and not associated primanly with orgamc disea e
and those i which they are consistent and associated with
organic changes

Vamy syndromes present tran tent inconststent abnor
malities of venous return with remissions and eaacerbt
tions wlich cannot be contiolled or foreseen adequately
Tmvestigation of such cascs {(group 1) n regard to causatine
factors contributing disabilities and results of treatment
carmot be conducted satisfactorily although msight may be
guned nto the nature of the disallity Onh when venous
return consistently fails m the erect posture can objectise
expenmental studies be conducted wth profit

@ Am H t] 27u5le Fi ooy 194
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Detatled elinical ob envation 1 reported on two patient
which with previous studie of ¢rthe tatic hypotension and
tachycardia asvoctited with organie disease demonstrte
everal miportant prineiple  Ortho tatic hypotension and
tachycardia are 1 a econdany en e diserders of venous
return The defect hecome evident hortly after erect

m ot odwhop  fth b oL
Wd Tnod o w hgh H lplw 1 mu
Conor Tl a

e 1- H dpbd ot

h 11

Voltbad ¢ ts lppog Pt
ap 1

Do ture 1y attaned and comersely adequate circulation
and t normal heart rate and blocd pressure mimediately
tollow resumption of the recumbent potion The site ot
this disorder appears t» he the wapillary venous bed of the
Tower extremuties for orthe tatic svmptoms and signs and
1csitve Tlack reactions are abolished when lower extienu

tie are separated from the general creulation by cutf

mflated ahout the thigh  The arculatory defect caused In
madequate venous return n the erect state 1s esther a direct
result of pooling of abn rmml quantine of blond 1 the
lower estrenuties or a re ult { a rapd transudation of
arculating flud 1nto the t1 sue of the lower extremities
I apudity of anset of the deficiency when the upright post



370 HEART AND BLOOD VESSTLS

~tuti and tichyeardia Combmed use of ais abdonunal linder
wd thigh cuffs had a greater Lood pressure rasmg and
pulse slowing effect than exther pracedure alone The effect
was due chcily to tactors wiher than the discomiort 1
duced by these agents Ferase of the legs dud not proch ce
1 conctusine effect on ortlstatie blood pressure md
ortho tatie pulse rate

Paredrinol sulfate definstels v ed hlood pres vre pa t
optratnel m the honzontal wd erect postures and
alleviated most svmptoms wineh otherwie resulted when
pittent  were erect It redmel somewhat the amount of
orthostatic decrease m Woud pressure (Tig 70) The w
thars conclude that the drug may be helpful m connter <
My encessive degrees ot orthostatic hypoten ran when pu
11ents begin to walk <oon after syinpathectams

Hr1o1ensiov

Orthostatic Tachycardia and Orthostatic Hypotension
Defects i Return of Venous Blood to the Heart, Mo
ander R VMaclean (MC U SN\NR) Edgar V Allen
(MC AUS) and Thomas B Magath (MC LS
N Ry made s detaled susdy of narmal subgects and numes
ous pattents with \anous dtsarders with respect fo stand
Wy, and Tecumbent Mond presares beart rates and Fhen
test Orthostatie defect of venous return are duided mto
o roups those n winch vrthe tatie ¢t anges are meon
+ tent md not assoumate ] primanly with orgame disex ¢
and those 1 which they are conustent und assoctated with
vrgant. changes

Mam syndromes pre ant tran ient wnconsistent ybror
mabties of venous return with romsstons and eaacerha
tons which canmot be comtrofled or fureseen adequatels
Tivesty,ation ot such cases (group 1) w regard to causatng
tactors contributing drabiliies and results of teeatment
canmot be conducted <atisfatoriy although msight may be
gamed nto the nature of the disalulity Onlv when senons
return consistently ful an the erect posture can abjeme
experunental studies 1 eonducted with profit.

W@ Am B2t f 2 15161 Flesry 1939
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of salt appears to result mn defimite symptomatic and objec
tive changes which are reversible and correspond to an
1creased volume of arcutating blood and inerease of extra
cellular flud of the lower extremities

HYPERTHY ROIDIS\.

Heart and Hyperthyroidism Lewis M Hurathal
(Lahey Climc) presents three illustrative cases The heart
m hyperthyroidism 1s overactriated because of the mn
crease 1 metabolism which increases the circulation rate
and because the thyroid hormone increases metabolism of
the heart muscle itself This overactity 1s helpful m
dagnosis but must be distingusished from that in nutral
stenosis About 10 per cent of all patients with hvper
thyroidism develop fibrillation Tt 15 usually transient but
becomes permanent 1 about 5 per cent of cases Aurcular
fibnllation may occur without great toaicty but in the
average patient with fibrillation the goiter 1s toxac Twenty
to 50 per cent of patients with fibrillation deselop conges
tne failure The heart farls i Iy perthyroidssm because st
cannot carry the abnormal load smposed by the overactivity
accompanving the disease

The three principles n treatment are (1) to decrease
thyroid toxicity which may relieve all cardiac symptoms
(2) to ncrease cardiac function by digitalization of fibrilla
tion 15 present and (3) to reliese accumulation of fltnds
by diretics or tapping

Apparently hyperthyro:dism does not cause cardiac en
largement but the heart 15 dilated when there 1s conges
tive heart failure In about 50 roentgenograms of patients
with hyperthyroidism for over four vears and of patients
who had the disease less than six months matching age
{or age and sex for sex no difference was found 1 size
of the heart 1n the two groups

Thyrotoxicosis as Sole Cause of Heart Failure William
B Lihoff and Samuel A Levine (Peter Bent Brigham
Hosp ) analyzed all cases in which a subtotal thyroidecto

my P Tt t P otgrd M L N\ th Am 143 A3
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tinn 15 assumed nd mstantineous recovery m the recum
hent state suggest stronghy that the defect 1s the result of
prolissg of blood i the capillary venous bed atself

\ artations of potenttal of \enous return occur 1m normals
unl 10 patients with yanous disorders A persistently mam
tuned recumbent state enhances defects of venous return
when the erect posture 15 assumed A persistently mam
tuned erect or ~emuerect posture definutely lessens ortho
tatre changes 1n pulse rate and blood pressure and m
crexses postural vasculiwr stabiity This improvement i
\aserdar adaptation depends on phy siologic factors which
wwe httle understood It would appear that part of the
po tural sascular adaptition depends on physical mecht
msms related to shifts of extracelfular fluid and changes
of hlood solume Mamtenance of the erect or semerect
pesition favors accumulation of additonal extracellular
flscd 1o the legs Trequentls among pabients treated on
the head up bed (Tyg 71} appearance of early edenia of
the lower extrenubies comesdes with lesseming of ortho
statse signs and symptoms  this edema quickly disappears
2s patients become more 1ctive Such an increase of extra
sascutar flusd mught sell act as a splnt of the capiifan
venous hed of the lower extrenmties and prevent excess
paohing of blaod 1 the erect state Vlawntenance of erect or
sermerect posision alse favors accumulation of blood steelf
m the legs and volume of circnlating blood 1 upper por
tions of the bodv 15 1o that extent reduced This <hould
stumulate recovery mechimsnis as would an actual hemor
thage by reduction of capacity of the vascular bed by
rasoconstriction  retentson of bady Swd and mterchange
of fluid between tissues and vessels If through such re
covery tmechanisms olume of arculatng blood 1 the
upper part of the bods approaches normal then assump
tion of the recumbent posture wonld cause addibsonal
volumes of blood to gravitate wnto the arculation from
vessels of dependent portons or from extracellufar fluds

accurnulated there
Chmseally use of the head up bed and mereased mtake
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Tn 99 cases wath cardiac 1molverent there was no sur
wical mortality All but seven of the patients had a one
«tage subtotal thyroidectann  Surgical mortality 310
case without heart disease however was 26 per cent
Hence the authors believe that the so-called sesere thyro
cudiacs do not require a multiple stage operation and feel
that they present less operative rish than younger patients
with exophthalmic goiter

Tt 1s evident that masked thyvrotoxicosts 15 bemg over
lout ed as a cause of heart fmlure an error that 1s costly
liecause the condition 1s curable Absence of other forms
of heart disease 1n the group of 21 patients with congestne
failure from thyrotoaicos: was proved by follow up study
Alter an average period ot 5 vears (longest 10 vears)
none showed any esvidence of orgamc heart disease There
were four deaths during this period all from carcinoma
Alt other patients were essenttlly well

PsyCHONFUROSIS
P Factors 1n Disorders of the C.

System Nolwn D C Jewss (New York State Psychiatric
Inst and Hosp ) believes that emotional disturbances mas
directls or mdirectly aftect the cardiovascular system
manmy ifferent ways In the unconscious or emotionally
deternuned cardiac disorder  cf evervday hie there may be
an otherwise mportant organic leston on which an emc

tional fization with unconscious phobic elaboration has
formed or there may be no objective nucleus to account
fer focalizing of the disorder Some form of fear 1s usuall

in the foreground and the problem tends to be complicated
The heart 1s lughly senwitive to emotional excitement and
a fong pertod of even muld anvietv renders it irnitable and
likely to become excited under a relatively shght excess
€t emotional feeling The pulse mav become accelerated
Iy the sunple act of tahing 1t Active fear and rage produce
palpitation Rage may al o produce precordial oppre sion
aud 15 hnown to have brought on attacks of syncope or
A, na pectoris Exce sive grief mayv mmtiate 1 functional
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my was performed betweers 1923 and 194t ( ee Tablet

Prom these data st s sppuent that therotosico not

mfrequently 15 the sofe can e of congestne heart falure
Congestne faure 15 more Wheh to occur s temale

with mereasing age when the thyrotoxe state ts of lon
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ment These two group probably represent examples of
similar reactions 1 which the original focus or fiaation
pownts are prineipally located 1n the neurovegetative inte
grations or 1 personality maldevelopment where environ
mental situations release a formerly quiescent disorder
Besides undue fatigue on effort symptoms include exces
stve perspiration palpitation precordial pamn  sensation
of breathlessness headache blurred vision giddiness and
sometimes syncope tremors ‘asomotor instability in
somma and mightmares The heart 1s rarely enlarged but
way show suius arrhythuua and paroaysmal tachycardia
short systolic murmurs are not uncommon
e term nervous heart includes a number of di
turbances of cardiac efferent and afferent nenves caused
by ~various conditions whose essential feature 1s anxiety
Svmptoms may constitute a part of a neurasthema hy
pochondria  hysterical substitution or conversion or
anxtety neurosis or mav extst chiefly as an obsessional
focus Efferent disturbances interfere with frequency or
force of heart action while afferent disturbances result in
mcreased perception of heart action pamn or other annoy
mg sensations These may be ccmbmed 1n the same chmcal
Meture
A real heart disorder mav be accompanied by neurotic
vmptoms  As the patient becomes aware of the basic dis
order states of apprehension fear and pamchy senvations
alternating with muld depressions or mental rritability may
develop The neurotic person with heart disease mav m
crease the cardiac burden by constant tension or acute emr
tional episodes These mav and often do hasten cardiac
taslure
Psichic factors are important in essential hypertension
Indisidual emotional elements mfluencing blood pressure
readings benefit derned from rest and mental quiet and
aggravation produced by anxiety are well known In addi
tion the type of personality and the whole emotional life
ttuation seem to constitute the <etting mn which this com
plex physically expressed disorder develops Patients with
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disorder with altered valve action Anxiety disappomnt
ment and grief alter heart functions and contentment and
peace of mind favor 1ts healthy action

The heart may respond to emotion or excitement 1 one
of two ways (1) Sometimes an emotional shock will
retard heart beat until partial or complete syncope 1s pro
duced Thus faintness 1s usually accompanied by temporary
bradycardia (2) In most emotional situations heart rate
mncreases often reaching 120-150 pulsations per munute
This may or mav not be accompamed bv dstressing
thoracic or other sensations Tachycardia may become an
outstanding symptom tn the following emotronal settings
(1) as a contuuous expression of a constant fairly actne
mternal unconscious conflict which sometimes has been
satisfactorily rationalized (2) periodically as part expres
sion of the memory of a former emotional situation or

shock  (3) during mightmares or fright dreams the
patient awahening during the attack Respiratory symp
toms and vasomotor phenomena often accompany emo-
tional disturbances of the heart and palpitations and
arrhvthimias are frequentls espressions of tachycardia of
short duration The chief tmportance of these symptons
m nervous persons 1s that they mav and usually do he
come foc1 for phobic elahorations which 1n turn enhance
and 1ncrease the disagreeable symptoms

Neuroairculatory asthema or effort syndrome brought
into the foreground durmg World War 1 1s charactenized
mainly by wrritabihty of heart action and increased suscep
tibility to fatigue m which no defimte pathologie lesion or
underlying pathologic process can be discovered to ac
count for the reaction In half the cases of irntable heart
m a group of soldiers theie were psychoneurotic factors
1n the family history and other psychoneurotic predispos
ng elements In about 70 per cent there was a history of
constitutional asthenia and there always had been an irn1
table weahness of mnervation of the entire circulatory
«stem Another group seemed to be ongmally fairly
stable but brohe down under excessive stram and eacite
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plicated by neurvtic symptoms and a classic nearosts and
careful differentiation must be attempted However m am
of these situations if the di order reveals obvious emo
tional components psychutheraps 1 mdicated Psicho
therapy liifuily managed practically alwayvs helps as 2
supportine procedure even when the principal cisorder 15
«rgamic and requires other actne medwal attention
ental m Car Disease 1re

described by Eugen Kahn ¢ Yale Univ ) Many orgamc
pathologic conditions of the cardiovascular system pro
duce anxiety chronic 18 well 1s acute \an can be thrown
mtn ammaety by expertences that primarily have nothing
to do with fus heart but mmedintely Jead to manifestation
of cardiac symptoms This pirently Jear distmetion 1
not «cmpletely water tight  Aniety mamfestations 1 or
ganie cardiovascular di erse vy considerably from andi
vidual to mdndual Thae ve «rnusly afflicted cardiac
patients with lttle 1f any wniety o0 the other hand there
are mdniduals who on the bisis ot outspoken vasomotm
wistability  suffer severe anxiety attacks m response tn
seamin, v tnfling experiences which may  however have
particular sigmificance for these mdnviduals

Cluncally patients may be drded wto those without
and those with orgamie ardi vascular disease The fir ¢
»roup mcludes orginally anatous and tense perscns who
under emotional stress may develop all manner of symp
toms sunulating cirdiovascular disease [These cases are
classified m the new specalty of pichosomatic medicme
—Ld ] The commonest are lugh blood pressure (usuallv
systoliconly) tachycarda pain m the heart region urinary
frequency weakness headaches and multiple complunt
In thus group are many passnc anvious persons who arc
thrown out of gear for a long, time and perhaps permn
nenth when they note their fist extrasystole with de
\elcpment of chronie ypochrondiacal concern centerin.,
around the heart There are alvo actne anxious and tense
indniduals who are able tc control ther ansety to <
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hnpertension while apparenthy frendly and self controlied
have amets and stronghy repressed aggressiveness beneath
the urtwe Tlus represaed hastdlity whiclt 1s densed 2 free
natusal outlet creates an c\treme psyelne tension, EXpress
my, 6 an heightened artenal pressure

Patsents whe develop anvety reactions obsiously perd
orazed aad systematie psvehotherapy \When this s
wiot avatlatile @ surwuce  wonrate information and sugpes
tive theraps are helpful and often wnceessful Theough m
ple esplimition and assur wmee Iagh blood pressure m an
omoponal patient nrny drop 20-50 pomts m a few mnte
When 1 severe or serious heart leswon 15 accompanied b
2 supermpased nearasts pavchotherapy 1s urgenths wd
tated e it mas nat anly reheve the fear and emotional
1w om bt thus mdirectlt aid the orgame condsttan wnd
predong bie  Among psychotherapentic metheds used 1
the ¢ eases are exphuation of symptoms and per wiwan
o temate orgamized suggestion  hypnosis  eoner<ation
method or spontacous word catharsis (psycholagie re
education) and psychoanahy s

T enss stresses thay the first concern of any midnuduat ¢
to continue 16 surine wm Ins pirticular environment Cir
dien ascalar conditions constitute a serwous threat to &7
vinal winch the orgamtsm attempts to meet Moreover
human bemgs are equspped with affectve or emottonal
mechamsms outside conscraus awareness which are nat m
fluenced gruatly s logical theught that dommates other
actaties These emotonat dynanme processes wilucnce and
m certam sitmations domunate and even deterunme patho
logic provesses to 1 marked de,ree Many cardina cular
na opholuas are weeudental and femporary other are ba o
on deeply <eated need of the personalty and are thu
perst tent and more or e rewsant to psy clintheryn
while others are of defimte Iy pochondriacal ar of constitt
tiomt sigmtficance with meurable aspects with the whude
Iife donunated by 2 cardrac error i thikmg In the e
disorders it 1s often thihault to dr tagursh fiefw oen pre eme
g donunance of an orgnte dr case wiuch mas be cont
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they must appreciate their actual capacities and not over
enert themselves It 1s possible 11 many cases to bring the
fatients to lead a reasonably appropriate sort of life with
out allowing them to ship into complete inyahdism Under
standing and co operation of members of the family are
necessary m treatment of patients of both groups
Cardiac Climes Fear T A Willus says that never be
{ore have people been subjected to the stresses stramns and
uncertanties prevalent today More people are workmng
larder or longer and suffering more severely than ever
before Nervous energny expended under conditions of great
tre s and stram may greatly exceed that created mn the
course of a day particularly when 1mportant 1ssues vitally
affect the individual Tus fanuly or business Such cireum
tances commonly extend over a considerable period and
u ually are donunated by uncertainty The person worries
and a state of tension develops which renders relaxation
dfficult or impossible and often creates insomma or fitful
leep Thus maimtenance of adequate nervous reserse 1s
last 1 fact all reserve maz be dissipated by constant ex
ces ne and futile expenditure of energy A vicions cycle
15 smtrated worry leads to confusion further uncertainties
amveties fatigue and even complete exhaustion The per
on feels as tired 1 the mornmg as he did m the evemng
when he retired
Tahaustion of nery »us reserve conditions a person to the
evperience of countless abnormal subjective sensations
winch when sufficienty marked defy his own rational
interpretation and mn turn create new fewrs Devastating
fears are those bringmg chirect threats to health or life
Here the phvsician encounters a large group with more or
I speafic complants referable to various unportant
organs eg the patient with heart consciousness or thor
w1e pain who fears heart disease the patient with dyspepsia
whe fears cancer of the stomach the patient vith headache
who tears bramn tumor and the one with chrome cough
who fears tuberculosis

GY P oStEM t M €1 1917808 A 1814
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degree but under pressure respond with cardiovascular
svmptomatology and sometimes hypochondria A few m
thus group show vasomotor-stability and may ultimatels
develop hypertension Thus the demarcation hetween the
first and the second group may become mndistinct Anaious
persons may acquire organic cardiovascular disease and
pattents with organic carchovascular disease may display
grave anxiety

In the second group with orgamc disease patients with
apparently sumilar orgamic pathology react differently ac
cording to therr disposition and traimng  Certamn robust
active energetic persons entirely neglect and disregard
their disease and may even actively resist any attempt at
treatment There are some origmally anxous persons who
overemphasize and exaggerate the situation and seem exen
to welcome mmvalidism There are others i whom the
cardiac imoliement eg angma pectoris and coronars
occlusion brings about serious anxiety of which they do
not complamn outside of the attachs This annety obviously
1s due to pathologic happenings 1 the cardiovascular sys
tem When blood vessels of the central nervous sy stem are
mnvolved cerebral anoxemra with consequent bramn damage
due to circulatory failure may develop Early symptoms
are irntability  restlessness and insomma Later periods of
acute confusion and excitement may appear during and
after which paranoid features may develop These con
ditions are often seriously and dangerously complicated by
mdiscreet use of sedatives

In trettment of mental mamfestations i heart disease
the person—not the symptoms—is to be treated Lien
11 the second group with organic lesions 1t remains impera
tive to treat the person 1n his situation In the first group
no medication 1s given except mild doses of Iummnal dur
g attacks of anxsety The real problem 1s to educate the
patients ginde them and gre them msight mto the fact
that the cardrac complamts are rooted m anxiety Neither
1s medication alway s necessary 1n the second group Thesc
patients need to accustom themselves to a sensible regmmen



PHEUMATIC TTVER 183

streptocncer Bacterial counts of the air i the pavilions re
vealed few patbogemc orgamsms Twenty cluldren with
recent but chmcally nactn e rhenmatic fes er were admited
and visitors wearig mashs 1nd free from respiratory
fection were allowed m the wards only once a weeh None
of the 20 patients developed resprrators nfections or
rhenmatic actrity  After they returned home m excellent
Lealth therr re istance to rheumntic fever appeared to he
sustaned

As to the hereditany factor 1f beth parents have had
rheumatic ntection nearly all progemy wiil become af
flicted If one parent 1s po itrve and a grandparent on the
other sule of the fanulv 18 po itne expected ncidence 15
about 50 per cent If both parents are negatne but one
grandparent of each Iine 15 positine expected incidence 1
ahout 29 per cent

There 1s evidence that rheumatic fever 1s much less
frequent and usually nulder i the <outhern states thwn
1t the nerthern temperate 2 ne Howeser transportation to
southern climates 15 n t the answer to the problem of
theumatic infection not only hecause the disease may recut
or remain actne 1n such climates but for economie reason
When permanent vesidence mn tropmeal or subtropical chi
mates can be arranged without hardship 1t appears a
rexonable prophvlactic undertakm, \evertheless 1t 3
better for the patient to remam i the north and recene
sultonamide prophilaxs than to move south and recene
no chemoprophy laxis

Tonstllectomy does not provide prophylaxis and careful
surveyvs have confirmed the absence of any stnking bene
fit by removal of tonsils cn the course of rhepmatn
fever although statistical and clinical data justify removal
of tonsils 1n practically every rheunntic chuld Difference
m mortality rates reported by Raiser was apparently de
pendent on remosal of tonsils before the imtial rheumatic
attach

All ob ervers agree that st 1 dearable to maintam ad
quate take of alf essentsal foadstuffs hut there 15 no con
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Helpinyg, these pattents 15 nat sunple and na routic
meisures can be prescnbed The approach must be w
dividanhzed wnd the appropriate approach must be sensed
yurchdy  Flie irst procedure entuls careful nstory detasled
crass questiomug 1nd obtumng the pitient s comtudence o
thit relesant personal matters are discussed frnkhy In
difference or attempted haste mvy completely present un
e anderstandmg, of the read problem Thorough phy el
oxummation s next with speciat emplses on the outatand
g complamt The serdict thar no or,ame & ca ¢ exits
must be 0 conunctug that the pssicran ts thes able 0
present the facts o thit 1oy are mtefhyible to the patient
Otten it s posstble 0 rovetd vartots truas of events which
have ocenrred i peabe rdation to the patent s persontt
problem 3t a5 mnportut to eaplun that vanous o1,an
way n behave and vet be normal m structure and free
from disease Varwu svmptoms while real to the panent
are nevertheless cauntertet and thesr unportance hecomes
greuly altered when factunl spterpretation and proper
sgnihaance are accorded themn Nervous disorders and
organi¢ disease nny cousest thas fasrks common expersence
re emphasizes the importance of complete and tharough o>
TN ul every Cise

hrvvaire over

Prophylaxis 1n Rheumatic Fever The most wrdehs huli
and hest supported siew of pathogenesss of rheunntic feser
1 that certam prrsons bevause of hereditary or tanvwon
mental factors or both hue developed thnaral bs we
reaction to hemohti treplowocer  \evording to Norpait
H Bayer (Boston Unn ) preveation of rheumatic attuhs
therefor 1s based largelt an prevention of homoely tic strep
tocoeeie thrent mfcctsons \untenance of proper nstritien
and sardance of fatague and challing, e prunaniy med
at mereased gonerd re o tanee to miecttan Hubburd and
Gt mstituted open ur <apatonom care for rhetumatie
chuldren with a e 1o dumnnhn, eaposure 1o hunolstic

— N & ol
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other cities with subtropical chmates Chorea seems less
frequent 1n this area than in eastern population centers No
significant variation 1n seasonal incidence was noted
Analysis of temperature ramnfall and relatve humiditv
permitted no correlation between these factors and na
dence of rheumatic disease Famihal madence was
neghgble

Tuo thirds of the patients were horn and reared m the
Los Angeles area Aliost 80 per cent of those born outside
Cahfornia Iived there over a vear before onset of rheumatic
disease These facts tend to discredit the common belef
that most patients with rheumatic mnfection in Cahforma
are nugrants from eastern or northern states The mortality
1n thus series was 9 5 per cent Seven of the deaths were
Meatcan two mn Negro and six m white cluldren Ten of
the fatal cases were 1n girls and ages were equally dinided
below and above 10 years Eleven of the 15 children who
died were born and reared 1 Lus Angeles wlile 3 of the
remaning 4 had lned m the city for two or more vears
Two of the three children with subcutaneous nodules were
among those who died Eleven deaths were due to exten
stve myocardial damage with ascouated valvular lesions
and decompensation two to subacute bacterial endocarditis
and one to acute osteomyelitis and seps1s One patient with
pancarditis died following exploratory laparotoms

Familial Epidemiology of Rheumatic Fever Genetic
and Epidemiologic Studies were carried out 1 109 house
holds each of which included at least one rheumatic chuld
Detailed results are reported by Mlay G Wilson Morton
D Schweitzer and Rose Lubschez {Cornell Umv ) At
the tune of final tabulation ot the data 96 per cent of
siblings used for pedigree amalysis had reached the age

pan of maximal meidence and 82 per cent had passed it
Obsenation periods ranged from 6 to 20 years and all but
20 families were observed for over 9 years Many fanulies
were under observation in the eneral chme precedmg
onset of the first sibling case 1n most instances all mem

B J Pdt 24849 \pl S8lell Uy 1943
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clustve indication that large amouuts of vatanun C or am
other food substance have any specific beneficial action oo
propinlanss or treatment of rhewnatic wnfection

11 has been shown that sulfonamdes are meffectne and
probably harmful i treatment of rhegmatic feser bt
numerous myestigations have demomstrated that they are
eftective m prophylaxis igainst hemolytic streptococcte
fections and heace regresent an mmpertant advance w ¢on
trof of rheumatic fever The drug should be begun before
the patient 1s discharged followmng an attacl of rheumatic
feser becwuse of danger of expasure to resprratory wfec
tions wn the howme Temperature and leukocyte count should
be nermal after withdrawal of saficviate but there 15 na
need to wait for a normal sednmentation rate Prophyfaus
should be contmuned throughout the year and the doug
hould hie admimstered fise sears or Jonger after an attach
of rheumatic micction Although sulfamlanude has been
used m mo t series reported sulfadiazine has been tned
receatly and mav be preferable because of lawer tovan
Miempts at prophnfasts with saficylates and sssth varou
streptacocere sacune  have not yielded conclusine result
but perhaps deserve addrtional study

Rbheumatic Fever and Rheumatic Heart Disease
Dassd B Dasts and Siduey Rosm (Beverly Hifls Calif )

DATA ox ApMISSIONS

2 Con acovs | 7 Hetes_ftear
122 SDATALE S aret s
1936-1937 2754 2053 4795 45
193¢ 1938 232 2316 4528 32
1938-1939 2550 1991 454) 38
1939 1949 2372 1472 3844 3
1940 1941 3157 1672 4829 3
Totals 13 13§ 9402 22537 173

present an aualyss of 357 cases of chidhood rhemmnatic
fever observed over fine vears at Loy Angeles County
Hospital ¢ ce Tabley The relatnely Jow wncudence of
rhenmatic dise1se 31 this survey agrees with finding w
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ather aties with subtropical climates Chorea seems less
frequent 1 ths area than 1 eastern population centers o
sgmficant samation o seasonal nadence was noted
Analisiy of temperature runfall 2ad relatne hormdity
permatted no correlation between these factors and mer
dence of rhenmatie disease  Famuhal snadence wma
neghgible

Tuo thirds of the pattents were hrrn and reared 1 the
§os \ngelesarea Almost &) per cent of the se born mt e
Cabforma hved there aver a vear hetore on et of theunate
disease These facts tenl to discredht the common behel
that most patients with rheumatic infection m Cabite rmna
are nugrants from eastesn ¢s n rthern states. The ma eabny
1m this senies was @ per cent “even at the deaths were m
Menican two sn Negro and sia m shite children Ten 2
the fatal cases wese in girls ansd ages were equath du wled
below and above 10 tear  Flesen of the 15 chiddren who
dicd were born and reared m [15 Angeles while 1 o¥ the
remastung 4 had hsed i the ety for twe or more vears
Two of the three children wath subcutancous nodule were
among those who died Fleven deaths were due o exten
sive myvocardial darmage with a wctated vahular less us
and decompensation two te subacute bactersat endocardin
and one to acute osteomyehtis and epss One patrent with
pancarditss dsed following explorator, {aparotomy

Fatihia} Epidennology of Rheumane Fever Geneb
and Epidemasiogic Studies were carned out in 109 house
holds each o which wchuded at feast one rhenmatie chid
Detatled results are reported by May G Wison Morton
D Schuwetzer and Rose 1 ubschez (Cormell Lans 1 At
the time of final tabulation of the data 96 per cent of

blings used for pedigree analysis had reached the age

pan o maxsmal incidence and 82 per cent had passed 1t
Observauon persods ranged from 6 to 20 years and aff but
20 fanubes were observed for over & vears Many fanuhe
were under ohsenation in the general chaic precedmg
onset of the first sibhing case In most wstances all mun
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hers of the famibes were exammed and a contusiaus
sedical record was hept on each individual In all essen
il respects these data fulfil the requirements for genetie
anatvats

Devclopment ot statisucal equnalents for mduiduat
ntnetic vish aad numerical measures of the age rish made
1t posaible to describe (ase medence m these families wader
1anous conditions tn numertcal terms It was shown that
wge and genetic factors described the pattern of mtra
funilial spread of the disease 1t any time during the fife
openence of the fanulies On the basss of age and genebie
tactors the annual inctdence of cases durng a 20 year
period was predicted (Table 1) Of particular epwdenite

TABLE 1~Cases Prenicsep and Osseaven Forrowins ONse?
or Prisagy Casz

Hozs Pasxnys NEGATIVE Ons Paaxny Posrrive
HEERE: frsid
el iisel slagidef{disyl s
o gt %R aR B £ 5
3z HAEHEHEL RN SR
) %) ea 38158 & a8 138
R Sl
[ B0 1< 3 {36 1000 |~
1 2 -~ -}~ 02}~
2 03 |- 2 {100 Jock | 208
3 4 1100 {017 017 6 |3 17 {651
4 6 1150 {029 {04 1 104 23 § 014
S i 3)o7s bas jos3 | 1) 7§30 joss f1se]t
1 6 1150 1059 {0488 1 B4 89 [ 236 § 2
7 5 131251070 {089 1 4 12 142} 1
8§ {11 275 {p8t {223 2 412 4y |16z § 3
9| 71175 s {18 ] 2| 6 {300 o j2.0 | 3
10 b1t {275 foos |zas | 5 {13 jeso ose {&2e |1
1 {10 {250 fpo8 {255 { 3 250 fgos §245 | 1
2 | 61150 oo fis | = 350 f100 {350 | 5
134 1122 {3650 _j100 1305 20 |91 H§ 00_{45 50 __:'f«
Towal 11911475 1561 {41 {155 137 7305 | 67

logic ignificance 15 the agreement between predaction sud
obs ervation at the e ot an et of the pruwary case and
suly cquently  Although the ¢ ob ervations do not exclude
apicration of other exoihy factors which nigy be respot
able for ouset b the di (1 e m susceptible cln!drin they
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du wmdicate that whatever the ¢ factor are they e um
formhy operatnve at all e furin,, the hie eaperscnice of
fambhes Although the narige number of genetieally sus
cptible children predicted i the ¢ 1umlic was fnally
reahzed 1t cannot be concluded thit cvery nenctcally
susceptible chnld will nece sarsly duvelop rheumatic fever

TABLE 2— SECONDARY ATTACK Ramis  of Suscarnm.z
Conosey 1N 10> Rueumamc Famivl

Av _Ya. or Stco
CruonN Css v
Ace Exroszo Onssr | oMo | HTMX
B vare &
cue
Birth 18 - - -
[) 3 - 10 z
1 8 - 251 -
2 4 1 30 33
3 4 5 3 159
4 1 8§ 27 291
5 1 6 21 279
6 1 8 15 5te
7 - - 12 -
8 - 3 10 286
9 - 4 7 571
10 - 3 3 857
11 1 2 1 1335
12 - - 1 ~
134 - 1 0 2000
Total O] ] 158 207
o ° t
t e
Burth 2 - - -
[ [ - 17
1 3 - 3 -
6 2 4] 49
3 5 7 4 167
4 4 4 4 98
5 H 9 3 231
¢ 3 ” 32! 369
7 3 10 2 408
3 - 10 ! 65
o - 3 316
10 1 5 833
1 ~ 1 286
12 ~ 1 400
13+ 1 3 3000
Towal 67 Gf 31 215
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bers of the famulies were exammned and a contnuous
medral record was kept on each ndiidual In all essen
tul respects these data fulfil the requirements for genetic
analysis

Development ot statstical equnalents for mduidual
wenetic Tish and numenical measures of the age rish made
1t possible to describe case imcidence m these fannhies under
vanous conditions mn numerical terms It was shown that
a,e and genetic factors described the pattern of mtra
funilial spread of the disease 1t anv tume during the hfe
experience of the famthes On the bass of age nd genetic
factors the annual mcidence of cases during a 20 vear
peniod was predicted (Table 1) OF particular epidentio

TABLE 1—Cases Paevicres Anp Ossezvip ForLowing ONsst
E

oF Priyazy
ot Pax ¥ 3 Nroamivk Owe Pantwy Posvve____
§ d? 2 2 jv g d« -
Slee| 2|23 &) a3
A P ST R S A
bioad8|58 a4 8 | an (8
[ [N 1 {030 jo00 |—
1 @ {- PO P )02 |
2 08 = 2 {100 {003 | 068
3 4 1100 j017 (017 6 | 300 017 [ 051
4] 61150 1029 |043 1 1050 029 | 014
5 31075 1044 [ 033 1 7 | 350 fo4s f154 | 1
6 6 | 150 (059 | 088 1 8 |400 |as9 f236 | 2
7 S| 125 (07t {089 1 4 (200 (078 f142 { }
8 |11 {275 (081 |223 | 2| 4 |200 jo81 y162 1 3
9 7 J175 [09%0 158 | 2| 6 ]300 [0% j270] 4
10 |11 [ 275 1096 | 264 5|1 650 [096 § 624 [12
11 |10 [250 j098 1245 | 3 250 1098 {245 | 1
12 | 61150 {160 (150 | — 7 {350 [10g 350 1 5
134- {122 [3050 (100 |3050 |26 | o1 }s5.50 1100 |45.50 | o8
Total {191 _14775 361 141 1155 57750 6800 | 67
Toulit?. 2

Jogac gmficance 1s the 1, reement between prediction and
oly ¢rvation at the mc of onset of the primary cise wid
sub cquenth  \Mthougly the ¢ ob enations do not cvelude
operation of uther excitiby tactors which may be re pon

(hle for on ¢t of the disea e mr susceptible il trea they
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ot Should further studies of famulies i different geo
graplie and economic envnonments reveal a difference
penctrance of the disease methods for control of rheuma
tc fever would be malahle Such datr 1re now bemg
callected

If these observations e valid 1t would appear rea
rnible to postulate that distributed m the general popula
tion re children who are susceptible or msusceptible to
rheumatic fever on a genetic basis One may speculite
that 1n 1 genetically susceptible child the connective tissue
s\ tem by reason of mherent anatormc or phisiologic
dhractenstics  mamifests the pathologic changes which
chnracterize the rhewmatic process It 1s also concenable
that susceptibility specific or nonspearfic 1 the inmuno
ligic sense may be a genetic character This inherent
su ceptibility need not necessarih he constdered speaific
for theumatic fever

The genetically susceptible mndividual masifests or de
velops the disease by the average age of 6 years Interpre
tation of the age expression of rheumatic fever depends on
whether 1t 1s postulated that expression of the disease 15
wevitable or that nongenetic factors are necessary for 1te
development Possibly both genctic and nongenetie factors
are operative If nongenetic factors are solelv responsible
to1 onset of rheumatic fever among susceptible chuldren
th age expression of the disease may reflect the interval
of time necessary for its development This may be as short
1 one vear but 1s more often six years Tt 1s then rea

mible to speculate that the rheumatic process 1s the
Te ult of the response of susceptible tissues to specific
or mnonspecific agents which need not necessarih be
1 wternal

These studzes mndicate that the most important factor 1n
1 1thogenesis of rheumatic fever 15 genetic susceptibility of
the host Additional studie are needed to determine
+ hether every susceptible mdnidual develops rheumatic
fever Tnal interpretation of the age expression of rheuma
o tever should reveal factors re ponsible for onset of the
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The findings 1n tlus study permit a rational description
of theumatic fever as 1t affects attached famuhies In fanulie
selected because of presence of at least one rheumatic chnld
distribution of cases follows the general laws of mhentance
Frequency of cases 15 consistent with the hereditary
mechanism of a sigle autosomal recessie gene Predic
tions based on the hereditary mechimsm postulated were
finallv realized and therefore 1t mav be concluded thit
susceptibility to rheumatic fever 1s hereditary Stnce the ¢
genetic predictions represent average estimates of the num
ber of genetically susceptible individuals present 1t mm
also be stated that 1n these famtlies all genetrcally suscep-
tible children developed rheumatic fever Accepting su
ceptibthty of the host to he on 1 genetic basis nonrheunn
tic siblings 10 the famuly mav be constdered msusceptible
Age and genetic factors were adequate to descrbe the
wtrifamidinl pattern of sprend for onset of the disense

pecific calendar vears over 20 vears at epidemtologic
pomts of 1nlysis and unong families of certain enviran
mental groups

Rheurmtic fever was not tound to extubit the uwnl
characteristics of a communicable discase The observatton
are not conststent with operttion of any specific bacternl
agent No evidence was obtuned to support the postuhte
that contact with an active or quescent rheunritic indi
vidual was responsible for onset of the disease m u
ceptible chuldren Tf bacterial agents are responsible for
onset of rtheumatic fever they would appear to be ubiqui
tous The possible role of other environmental factors such
46 chimatic or dietary factors was not entirely excluded
If operatine these were apparcathy umformly nahble
or effectne Recent studies have <uggested that dfferences
1 vitamin requirements may he on 1 genetic basts this
aspect 1s under mestigition

Speaific statements as to etiology of rheumatic fever
1ts control cannot be nade on the basis of data prescentc !
Comparable ob eriations would be expected and have been
obtamed 1 a simfar urban chnie popu]atlqu apather .
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rehabilitated  Provisious have been made for prolonged
care of the subacutely 1l especially the rheumatic chuld
(see Table) Custodial care s bemng instituted for com
pletely and permanently disabled adults Care of a patient
with heart disease 1s a continuous re ponsibihty from onset
ot his 1llness to the end of his day

T articipating medical 1 encies are the general hospital
ho pitals for chrome diceases crdiwe clhinies sanatoriums
and convalescent homes (ollboratm, nonmedical agen
cies arc pubhic schools vecation1l traming centers cer
tain industrial establishments and yvcluntary associations
consisting of professional and nonprofessional groups mtcr
ested i the cardiac problem Voluntary groups such s
Jocal wnd national heart 1ssvciations have been mstru
mental m formulating plans tor collahoration among com
ponent agencies and have descloped critera and standards
of management for participating n tstutions

Value of Precordial Lead 1n Diagnosis of Acute Rheu
matic Heart Disease Vartin H \Wendhos and henneth
I Jiesler (MIC AU S) report three cases m which
2 transent alteration n the T wave of lead CT IV was
the only evidence to denote oicurrence or persistence of
an active myocardial process during the course of acute
rheumatic fever Despite this stnhing T nversion 1 the
precordiat lead climcal evidance of tructural changes m
the heart was not present

Man 23 complamed of pamnful welling of the right ankle
for 24 hours and pan m the right wrist for 12 hours a week
after an acute upper respiratory infection this was his first
attach of rheumatism He was febnle and acutely sll and an
electrccardiogram revealel smus tachyeardia and an inverted
T wave m lead CF IV (Fig 7} Diagnosis was pneumonta
and rtheumanc fever and sultadiazmme and aspirin were ad
muns tered Fever subsided the minth day and jomnt pamns dis
appeared the sixth day Roentgenograms showed that the
preumoma had resolved without complication or delay On no
occasion was there precordial pun or ¢ friction rub Sedrmen
tatien rtate became normal during the third hospital week
rose durmg the two subsequent wechs before returnmng agan
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discase  \t present 1t may be concluded that herediny 1
primanly responsible for the 1 umhal madence the 1 ¢
rish determining the tune ot occurience of case m the
{ruly

Commumity Cardiac Program and Role of the Modern
Cardiac Climic 1s described by Irving K Roth® (New
York City) As a result of ¢volution of a broad com
mumty cardiac program durm, the past 2> years wan
oment of patients with heart diseises has chinged
radicilly Diagnosis 1s now expres ed mn terms of com
prechensne patterns winch adentity the patent with welt

FACILITIES FOR SANATORIAL AND LONVALESCENT CARE OF

Ruzumaric CitworeN v Nxw Yorn Crry
AND ViciNiry
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defined climical categonies 1l treatment 1s conducted by
1 proup of collaboratng agencies The amm 15 a nroad
commumty program with the ho pital as the central umt
the cardiologist as co ordinator the public as collaborator
and the patient as the prinapal concern

1 he cardhac elnld 15 cnabled to acquire an education the
sdolescent and young adult 14 bemng prepared for 1wt
4hle vocation Problems arisi,, ot of courtstup marrge
clnld heann, and miant reanng are recening constdert
non \dults of muddle 1ge who hive suffered an ann
cardiac accident or those who hue reached the stage of
tran wnt breahdown arabhitery efficency are bou,
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banum bolus Even sbyht posterior deviation of the
esophagus 15 sigmficant and may occur long before the
cardiac outline 15 otherwse altered

Jna gt 13 with a lustory of chorea and mugratory jomnt
pams  hrst examnation revealed a systolic apical murmur
transmitted to the axifla interpreted as due to mutral mnsuf
ficiency Heart measurements tahen from the teleroentgeno
gram at this time were normal but cardiac fluoroscopy

i, s
v
Fe 3¢~ t th #  ml d ¢t 1gd cod to
mom ot
Fg 74 (g —Sm Reh ot ba sy 8o b g
d et £ 1 gdift 1 t b mflld phg

revealed indentatton ot an cnlarged left auncle wmto the
barwm filled esophagus n the right anterior oblique projec
tion (Figs 73 and 74) Three years later systohic ind
diastolic apical murmurs were present and two years lter
they were unchanged

Other methods for determimng cardiac enlargement
based on calcul made from teler and
tables of patients heights and weights are unreliable m
detecting early left auricular enlargement The frontal
silhouette of the heart may retam a normal appearance
even when the left auricle 1s considerably enlarged poste
riorly Tt 15 necessary to exanmne patients with systolic
apical or transitory murmurs with these facts i mind
\ diagnosis of a functional murmur <hould not he made
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¢> the normal level where 1t remamed Electrocardiograms
showed P R intenvals varying between 0 16 and 0.20 second
Durng, the first four hospital days the T wave was flat i
fal [ and inverted in lead CF IV The fitth ho patal day
T, became diphasic the diplnsic character was more defimite
the sxth day The clesenth div T, hecame upright and sub-

juent tracing  were similarfy normnl

Unul more exact data are avatlable the authors beliee
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these changes 1n the precordial lead during acute poly
arthntis are related to an acute crcumscribed my ocardial
change not sufficiently extensnve or intense to present its
reversibility

Early Roentgen Recogmition of Mitral Valve Disease
Bernwrd S Epstetnn (Jowish Hosp  Brooklyn) state that
the carliest enlargament of the heart due to mmtral vahe
disease 15 left auricular enlargement This can best be
dia no ed fluoroscoprealls by examning, the patient in the
nght antenior oblique projectien after admwmistering @
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must e tactfully gnded mto occupations m which thewr
Inchhood 1s not dependent on their physical endurance
Thev should be guarded from unduce exposure to the
weather and should not engage m strenuous competitive
sports At the same tune the pin sicran must not alarm them
unduly They should be carefully followed so that further
hnowledge may be gammed 15 to prognoss and ultimate
outcome of these minnnal lesions

Natienal Conference on State Rheumatic Fever Pro
grams s reported b Betty Huse (Cluldren s Bureau
Washington D C) Since 1939 a portion of Federal funds
wpproprnted annualls for enippled cluldren s services under
the Social Security Act has heen used for development of
rlicumatic fever programs Tourtcen tates have programs
m operation and several othcrs have completed plans for
them

That rheumatic heart disease 1s responsible for thou
sands of rejections from the armed forces was pomted out
™ Teonard G Rowntree Among 13 000000 men ¢xam
mud over 230000 were clsafied as 4T because of heart
discase and Rowntree estimated that nearly half of these
defccts were caused In rheumatic fever Hugh Morgan
1eviened current experience m the Arny m dealing with
rheumtic fever which mdicates that the problem 1s essen
tially the same as 1 envilian practice He urged that ervilian
health uthonties follow the lead of the Arnn n taking
‘igorous steps to combat this disease

Use of small dailv doses of sulfonamdes 1s remarhably
effectne n preventng recurient attachs of rheumatic
feva but warning was given agamst indiserinunate use of
sultonanudes without close medical supervision Use of
these drugs m prophylaas should be considered only an
adjunct to a regimen of general health supervision for the
theumatic cluld

Limphasis was placed on miportance of early diagnosis
duting the mtial attacl referral of patients to special
dngncstie climes eaammation of siblings of rheumatic

W N s Lett Am H t A N mbe 1943
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i there 1s roentgen evidence of an enfarged feft aurxle
Neither should a heart be considered normal if the mur
murs are transitory or temporanly ahsent in the presence
of 1 enlar ed left quncle
Valvular Heart Disease Previously Unrecognized in
Military Examinations Toseph H Delaner  Samuel 1
Milles Robest W kambro and Lows © Pihep [t
(MC AUS) report that approxmiately two per thou
sand of a farge number of men aged 18~27 were found
1o have lutherta unrecogmzed vabvulir heart disease de
spite the fact that they had all been given two or more
phisical exammations The conditton most frequently un
recogmzed was dortic w uffictency  In almost everv case
the vabular disease was nunmal and was assocrated with
il eardiac hyvpertropn That anly 35 per cent gme
alu tory of amy mamfestation of theumatism is 1 contrast
with the fact that m mo t series the usual figure 15 70 per
cenit or ;mer
These findings su,ge t that there must be a large number
of v ung persons with unreco,nzed mimmal vahalar dis
¢1 e m the general population Importance of carlv recog
mtion from the military viewpoint 15 obvious The group s
afso important from the industnial msurance and public
e lth viewponts This study shows that many physictans
do not recogmze these le 1ons They are accustomed to
flunk of aortic msufficiency as occurning onh waith great
cnlargement of the heart a loud diastohic murmur lov
diastolic blood pressure and classic peripheral signs That
mutral stenosis occur e the absence of dvspnea on exer
tion a loud eastly qudible murmur and a large feft quncle
15 not appreciated These unrecogmized patients do not con
ult the doctor breause aof sumptoms of heart disease but
for other reasons and careful auscultation even in the
\bsence of a history ot rheumatt m will yield frustfuf re
ults 1n discovery of numumal valvular heart di ea e
Ounce diagnosts 1 made management should be haltal
o as not to make these patients heart conscious Thes
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mately the same The condition 1s more common mn \e
groes than in white persons under 40 The high percentage
(47 4 per cent) of hypertension 1 cases of cardiovascular
«phibs studied 1s not purely concidental but no vahd
rea on 15 advanced for 1its pre ence Tlhus study indicates
that uncomplicated aortitis 1s more common m congenstal
s\philitics than previously believed Of 128 patients with
cardiovascular syphilis who remembered their chancre
uncomplicated aortiis was diagnosed 1 38 wathin 10
years after the primary mfection Neurosyphilis was pres
ent m 266 per cent of the patients with cardiovascular
<y phibis

Tneompl d aortitis 1s a svmptomless disease but can
be dingnosed chinically 1t a normal sized aorta The fol
lowing criterta are suggested 1n patients under 40 vears
(1} \ charactertstic aortic secand sound This may he de
seribed as tambour or drumitke tysmpamtic or hollow and
usuallv 15 heard over the second and third nght sternal
space and sometunes over the fourth space (2) Systohc
murmur Gver the aortic acea (secand third or faurth right
ternal <space over the ternum the third left sternal space
or 1 more than one of these areas} A systolic murmur
has been heard in manv instances over the mitral area
(3 Suprasternal (episternal) julsations indicating elon
Ratan and didatation of the aortie arch (4) Increased
retromanubrial dulness 1 the second intercostal space
Thus sign s of value only when the aortitis 1s far advanced
and there 1s moderate or marked widening of the aorta
() Hypertension hoth sy tohe and diastolic pressures
are eleated (6) Corrctoratton of chimeal findmgs by
1l py and r aphy to demionstrate presence
or absence of a widened area

Patients with cardiovascular svphilis show a greater
tendency to react unfasorably to antisyphiiic medication
wand the reaction 15 {ikels to be more sesere and dangerous
than in a patient without heart involvement Hence treat
ment of patents with cardiovascular syphibhs should be
plantied with orevention of the<e reactions m mind Dur
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children provisions for institutional care dunng the period
of active tnfection for educationa] and recreational actine
tie for chuldren confined to hed for long periods and tor
thooling for children with heart discise and co ordmation
<t community facthties and senvices for care and mamage
ment of the rheumatic cnld Rheumatic fever represents
e important public health problem m the United State
bat ficihities and services hive not heen developed tar
adequately meeting need  of cluldren with this dieve
T acal phy sictans should hecome more fully 1cquamted with
the i ease and with methad for care and mamgement
of the rheumatic chuld Problems of these children cinnot
he met by services of any smgle individual or agency but
el for close co operation of phyvsicians nurses  soctal
worl ers educators and others engaged 1n related field
Progress has been made 1n many states during the past
three vers through development of state programs and
there 15 need for extension of esisting programs and de
selapment of smular services 1n other states

CARDION ASCUT AR Sy PHILIS

Cardiovascular Syphilis Its Early Clinical Recognition
and Early Treatment The commonest forn (70 per cent)
of vtsceral syphifis © syphulitte aortitis yet 1t s the most
frequentty overfoohed \orms Drescler and Mo es Silver
man report 1 studv of 1270 patients with proved svphilis
ohserved 1 two vears at 1 large <ocal hygiene clime of
the Department of Health \ew York City undertahen to
cail attention to the confusion existing regarding diguo 1
of uncomplicated syphilitic aortitis and to evohe a method
for its early recognition

Of thus seties 304 (24 per cent) were dragno ed chm
cally as having uncomplicated 1ortitts and 390 (307 per
cent) constituted the entire group with cardinrascular
syplulis O the latter group 78 per cent had uncomphcated
aortitis The proportion of males to females was appron
mately 2 1 and that of white to Negroes was approzt
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mately the <ame The condition 15 more common 111 \e
groes than n white persons under 40 The igh percentage
(47 4 per cent) of hypertension n cases of cardtovascular
syphuili  studied 1s not purelv concidental but no vahd
rea on 1s advanced for its pre ence This studv indicates
that uncomplicated aortitis 1s more ccmmon In congemtal
«philitics than prevtously behieved Of 128 patients with
cardiovascular syphlulis who remembered their chancre
uncomplicated aorhitis was diagnosed m 38 withm 10
vears after the primary infection N\eurosyphilis was pres
ent in 266 per cent of the patients with cardiovascutar
svphilis

Uncomplicated aortitis 15 a symiptomless disease but can
be diagnosed chnically i a normal sized aorta The fol
lowng criteria are suggested m patrents under 40 vears
(1) A characteristic aortic second scund This may be de
seribed as tambour or drumbke tyvipantic or hollow and
usually 1s heard over the sceond and third night sternal
<pace and sometunes over the fourth space (2) Systolic
murmur over the aortic area (second third or fourth right
sternal space over the ternum the third left sterml pace
or m more than one of the e areas) A systohic murmur
has been heard 1n many instances over the mutral area
(3)Suprasternal (eprsternal) pulsations indicating elon
gation and dilatation of the anrtic arch (4) Increased
retromanubrial dulness i the second intercostal space
This sign 1s of value only when the aortitis 1s far advanced
and there 13 moderate or marhed widening of the aorta
(5) Hypertension bath svstahic and drastolic pressures
are elesated (6) Corsoberaton of chmcal findings by
fluoroscopy and roentgenography to demonstrate presence
or absence of a widened area

Patients with cardimascular syphilis show a greater
tendency to react unfavorabh to antisyphilitic medication
<and the reaction 15 Iikely to be more severe and dangerous
than 1n a patient without heart 1m ohement Hence treat
ment of patients with cardiovascular syphilis should be
planned with orevention of these reactions mn mind Dur



498 HLAKT A\\D LIOOD \FSSEIS

i, traatment or immcdiateds thereafter the patient may
suddenly become pale  with marked tachiveardia cald
per piration nd faling pulse and occasionally dies m a
fcw munutes This reaction 15 Likelv to occur with ofd
arsphenamine and mav be due either to greater toxicity of
the drug, or possibly to the greater volume of flund neces
sary tor ats administration Less toxie drugs and admin
istrition w smaller and more easily controfled do es are
mdicated

Al patients with cardiovascular syplulis should be
started with a preparatony cour e of bismuth and wodides
befcre any wrsenical treatment 15 attempted Lacept for
paont  with uncompheated syphiline aortiis the dose
should not excced 03 Cm - neoarsphenamine or 003 Cw
mapbirsen m any cardiac conditon Ofd arsphenamine
should never be used The course should be continuous
without any rest period and »f there are no reactins of
contraidications should he continued at Jeast two vears
Lailh the best procedure 1s to alternate courses of 10-12
mycctions «f bsmath with 10-12 of arsenicals The sero
Togic repert should net alter the length or type of treat
ment After two veurs the patient 1s gnen 7 rest period
of nommth f wufficently improved but 1s 1 tructed
to feturn for <heek up and additional treatment 1f needed

ANV IOMIC DIAGN\OSIS
Tusnuniosis oF CORON ARY ARTFRIES

Coronary Heart Disease Angina Pectons Acute
Coronary Insufficiency and Coronary Occlusion \ M
Va ter (Nat] Naval Med Center Bethesda Md ) states
that with increasmg hife pan coronary heart disease has
taken a pre ennnent po stion since the turn of the cen
tury In the 1940 census report there were 38> 191 deaths
from heart disease a mortahty rate of 2925 per hundred
thou and the large t ever recorded for heart disease {sec

© An Int 3 0661674 Ap ! 1944
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Table; Although the high meidence of coronary disease
m physicians has been stres ed 1t 15 ubiquitous and spares
neither the sedentary perscn laborer soldier nor sailor It
1s the cluef cause of death m this country Mihtary per
sonuel more than envihans tait tu appreciate the omm
presence of ccronary heart di ease Tlus disease should
be ruled out n all officers and men over 30 by using a
test for latent coronary msuffictency  uch as the electro
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cardiogram 1nd the two step exerase (Tigs 7> nd 76)
The terms angin pectorss due to coronary discase and
acute coronary msufficiency are <peafic and should be
retuned Therr diagnoses are sunple to mahe chmeally

Deatiss Fromt Hearr Disease
1940

do ¥ 190
Under 1 175 1378
— 36 150
514 80 233
152 140 238
2533 297 34
3544 917 808
45-54 2795 1730
5 7133 4141
65-74 17235 9573
75 and over 18132 18197

Coronary msufficiency has 4 charactenstic picture and
coronary occlusion actually possesses a pathognomonic
pathologic and electrocardio,raphic pattern  Angint pec
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tonis due to coronars disease 1s a transitory attach of
antersor chest pamn precipitated by exertion emotion cold
trauma gestion of food etc and relieved by mitrogly
certn It 1s due to temporary 1schemia and 1s not accom
panted by pathologic chan,e 1n the myocardium

Acute coronary isufficiency 1s usually ass ed :u!h
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a preciprtatin,, factor such as causes an ordinary attack of
angina but al<o 15 observed 1 tacthcardia heart failure
acute hemorrhage operahon shock aortic stenosis and
msufficiency syphilitic coronary ostitis etc  which reduce
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coronary flow or increase the work of the heart and oxygen

requirement of the heart muscle If 1schemia 1s severe and

prolonged focal dissemnated necrosis m the subendocar
——
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diuw and Dases of the papillary muscles will result De
pression of the RS T segmunt i 1 wave msersions are
characteristic {(Igs 77 and 78)

Coronary occlusion or thrombo 1s oceurs irrespectine of
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external factors except possihly uperation and shoch Shock
nausea and yvonuting a fall m blood pressure chistant heart
sounds left heart failure fever leuhocytoss and rapid
sedimentation rate are practically always found Gallop
tInthm and pencardial rub may he heard P tbofogtc and
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electrocardiographic findings are speaific \ confluent mas
sue infarct extends from cndocardium to pericarduum
thus frequently giving rise to emboh m and penicarditis
The electrocardiogram discloses kS T elevations (which
progress mto T wave mersion ) deep € waves and 1
recsprocal relationstup ot the RS T d T wave changes
m leads T and TII

Controversial Issue of Use of Digitalis m Coronary
Artenal Disease lIrednch \ Williss (Mava Cluue)
states that presence of ernge tive heart failure or evidence
of 1ts 1mminent supenention constitutes the chiet indica
tion for digitalis therapy mn woronary arterial disease The
drug must be admmnistered cautiously hecause patients
with s cardiopathy tolerate digitalis less than the e with
other forms of heart disease Unless anset of failure 1s
preapituus and severe it seems justifiable to re rt 1o
complete rest and use i mercurnt duretics before usmg
digitabs 1 cardrac function ha  hecn re tored to permut
a restricted unbulators myode of fite regular interumuttent
adsmensstration of digitele tor pratracted periods s com
mendable However 1t use should 1lways be cautious the
drug hould be admum tered only under strict supers 1son
o that any signs of ntalerance mav Le readily detected

Contrandications ) dittal therapy are (1} angmal
syndrome of coronary i eas¢ withrut previous or existent
congestive heart fallure (tonic lases and sometimes even
average doses of digitahs may canse pamful seizure to
occur nore frequenth anl with less provocation) (2)
coronary occlusicn with acute tarction of the myocardim
unaccompaned by cengestne heart talure  (3) healed
mfarction without previons or exmtent congestive heart
failure  (4) coronary sclero 1 with 1mpairment f sen
tricular conduction (dddaved 3\ cenduction  complete
heart block and bundle hranch bloch) without previous or
existent congestive heart fallure  ¢9) mere suspicion of
coronary discase (¢ften t1 el m presence of pan i the
Ieft wide ot the thorax )

) M€ Nerth Am 205 0 1 1948



504 HEART \\ND 1LOOD VixSLLS

Coronary Disease Recogmition and Management are
discussed 1y Harey T Snuth® (Mayo Chime) Coronan
sclero 15 associated with angina pectorts must be disun
gushed from pan 1n the wall of the thorax nterco tal
neuralgia mmvosttts arthritis of the spraal colwmn spasm
or dincrtieutum of the esophagus  cardiospism  dia
phragmatic herma duodenal or gastric ulcer gallbladder
discase functional indigestion scalenus anticus sy ndrome
radicular pam and acute coronary occlusion  also from
carcinc neurosts bronchial asthma associated with bron
chitis and emphysenn Dyspnea 1s an tmportant symptom
ot heart disease but in nuld or moderate angina pectons
pamn often may himmt the patient s actiaty and thus pre
vent accurrence of dyspnea In most cases of coronary
diserse however dyspnen 1s more severe than before the
disease developed In severe cases dyspnea 1s an important
svmptom A normal electrocardiogram does not rule out
coronary disease In atypical cases the anoxemuc test 18
of considerable value Ten per cent oxygen 1s admmstered
for 20 mmutes 1f coronary disease 1s present a change will
occur 1n the S T seginent or the T wave will be inserted If
stibsternal pain and dyvspnea should develop durng the
test 100 per cent oaygen should be admimistered nnme
dhately  Site and eatension of pan 1n coronary ecclusion are
the same as 11 angmna pectoris but the pam 1s much more
severe and of much longer duration In acute coronar)
occlusion clincal signs of shock usually are present Blood
pressure generally falls pulse may become weah and
thready and temperature may wncrease to 100 or 102 T
Leukocytosis des elops after a few hours and sednmentation
rate rises A fricion rub may be heard if the wfarction
involves the anterior surface of the left ventricle In acute
coronary occlusion electracardiography 1s more smportant
1n1 establishing the dingnosis than m other types of heart
disease

Treatment of mild coronary sclerosis constst mamh 1n
Instructing patients to stow up m their work Thev shoutd
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he adu1 ed to worh less strenwoush and under less emo
tional and nervous strain and to obtamn more sleep They
should avoid eating large meals and should rest 30 mmnutes
to 1 hour after eating If overweight they should reduce
Thev chould avard amy activty which nduces pan Pa
tients wath severe coronary di ease and angina pectoris
should recene winular advice but <hould follow a much
more riged program Clycert trimtrate should be admms
tered to relieve pun It 1s sometimes advisable to give 11/
¢r of ammophylline three times daily  If patients are
nervous and do not sleep properlv thev should recene
mall doses of phenobarintal or <econal Often it becomes
necessary to place patients at complete rest for 10 davs to
2 weeks and books and cther diversion should be fur
nt hed for relaxation Patients ometime have to reduce
therr work change thewr tocaticn or discontinue work
entirely In many 1nstances acute coronary thrembosts will
develop later

In acute coronars occlusion pun must be contralled
and complete rest secured Pain 1s best controlled bv mor
phine doses of 15 gr ma1 be requred Amyl mtnte and
glycery1 trimtrate are nat mdicated as they tend to lower
blood pressure wlhich 1s already decreased Digatali 1s not
administered unfess symptoms ot heart faillure gatlop
thvthm or auricular thrillation 1s present Although s me
physiclany adnumister quimdine mn all cases Smnth be
Teves it should be u ed end 1t trequent extrasy stoles occur
Oxvgen 1s given for pam dv pnea cvanosis and restless
ness either 1 a tent or with « mash | atients should be
kept 1 bed three to six weeks depending on seventy of
the attach and the age Very old patients are not hept in
bed too long often they are allowed to sit up m a chawr
one week after acute seciusion 1l patients are allowed
to use a commode at the wide ot the bed instead of the
bedpan Smith believes with shalled assistance of nurse
and orderly that there 1s le s straim with the former
than with the latter Death has occurred duning use of a
Tedpan but he hnows of none durmg use of a commode
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Coronary Disease Recognition and Management are
discussed by Harry [ Snuth® (Mayo Clime)  Coronary
seferosts assomated with angina pectoris must be di i
guished from pamn m the wall of the thoran mnterco tal
neuralgia myositts arthritis of the spinal column spasm
or dnerticulum of the csophagus cardsospasm - dia
phrigmatic hernia duodenal or gastric ulcer galibfadder
thsese functional wndigestion scalenus anticus syndrome
ridicular pam and acute coronary occlusion  also from
cardine neurosts bronehinl asthma assocrated with bron
chitis and emplvsema Dyvspnea 1s an smportant sy mptom
ot heurt disease but m muld or moderate angina pectoris
pay often mv bt the patient s actnity and thus pre
vent occurrence of dy puea In most cases of coronart
iserse lowever divepnea 15 more severe than before the
disease develeped In severe cases dy.pnea 1s an important
svptom A normial electrocardiogram does not rule out
coromiry disease In atypical cases the anoxemie test 15
of cansiderable value Ten per cent oxy gen 15 admmistered
for 20 mmutes 1f coronary disease 15 pre ent a change wilt
oceur 1n the S T segment or the T wave will be imerted If
substernal pamn and dyspnca should develop durmg the
test 100 per cent onygen should be admmstered mme
dntely Site and extension of pain 1n coronary occlusion are
the same 1s 1n angna pectorrs but the pam 1s much more
severe and of much longer duration In acute coronary
occlusion chinteat signs of shock usualiv are present Blood
pressure generally falls pulse may become weah and
thready and temperature may increise to 100 or 102 T
Leuhocy tosis deselops after a few hours and sedimentation
rate rises A foction rub may be heard 1f the nfarction
mvolves the antenor surface of the left ventrnicle In acute
coronary occlusion electrocardio,raphy 1s more unportant
m establishing the diagnosss than v other types of heart
disease

Treatment of mld coronary sclerosts consists mals
istructing patients to slow up i thar work They should
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Iihely mot to be discloscd by electrocardiograplue examt
mation than is myvolvement of the posterior wall

Electrocardiographic diagnosis and location of the m
farction are highly accurate Correlation of autopsy and
elcetrocardiographic material revealed 16 cases i which
the electrocardiogram did not correctly localize the mnfaret
In eight only one electrocardiogram was taken before
death m two buadle branch block was present and 1n two
a diagnowis of acute mfarction of uncertain ongin was
made Therefore these should not be considered as m
stances of electrocardiographic error Of the remaimng
ca es there were three 1n which anteropostertor infarc
tion was partially but not completelv diagnosed In just one
case (interpreted as one ¢f posterior infarction and found
to he one of anterior infarction) was there a defimte diag
nostic error

Treatment of Coronary Thrombosis N C Cilbert
{Northwestern Univ )} states that treatment must be 1m
medate Even of diagnosss 15 uncertamn 1t 1s better $o treat
a patient for coronary acclu 1on even though an occlusion
has not actually occurred than not to treat lum for coro
nary occlusion Gilbert uses atropine routinely 1n afl cases
m which the occlusion 1s at 11l recent Its beneficial action
15 due to abolition of reflex vasoconstriction as has been
shown eaperimentally Tt 15 gisen subcutaneously i doses
cf1 100 or 1/75 gr The dose 1s repeated i four to eight
hours as indicated and 13 discontinued as soon as condt
tiens appear stabilized which mav he after the first dose
or nct untit 24 or 48 hours have elapsed Vore than three
doses of atropme are rarely required

Also 1n heeping with the rationale of reducing or mm
unzing the area of mfarction 15 use «f coronary vasodilator
Ira,s In this regard both expermmental and chmcal ol
serations indicate the value of drugs of the punine sertes
Antong these 1s aminophnlhne which mav be used intra
venously or ntramuscularly T or wtravenous administra
tion the 10 or 20 cc ampule contmming 3% or 7Y, gr 1
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Pro,nosis dipends an wize ar the mfarction whetler o
no canahzationt occuts or an adequate collateral arculz
tion develops and eneral condition N\eot so many pane t
dic 1 the ongmal attack 1s was once thouglt now its
belies ed onh 30-30 per cent succumb at thiy tune In some
casts the heart s so severely damaged that it 1s ineapable
of contining 1t~ work In a fatrr number proper treatment
and care will permit patients to recover and contnue 3
rather wine and useful hic for many vears after they have

uffered an attach

Acute Myocardial Infarction Dragnosis and Location
of Infarct by Electrocardiogram Samuel Baer and Harcld
Trankel (Jowssh Hosp  Thiladelphia) considered the
diagnosts amd focation i 378 cases Ilectrocardiogran.
made m 321 caces reveated mfarchion n 94 per cent In
13 ¢f the 18 ca e~ i wlhich myvocardial infaretion was nor
din nesed onlv one electrocardiogram was tahen and 11
3 e dhiagno 1s of Dundle branch Hock was made The
withors agree with Barne that repeated electrocardiogrim
hould rcveal mfarction m practicalls every case

On dlectrocardiographue study alone 52 per cent ot
the infarcts were untertor and 34 per cent postertor ( €€
Table) Tn 74 <ase secn at qutop y 70 per cent ot 10

LocaTion oF ACUTE INFARCTION BY ELECTROCARDIOGRAM

Cany Drx x

Ro | % | No | %

Antenor 167 | s2 | 411 28
Posteriar v 108 K 2| 20
Anteroposterior — 2 2| 8

7
Acute wfarction, Jocation uncertam. -} 21 7 [
Flectrocardiogram nat diaghostic.. 151 4 &

Bundle branch block - 1 s {100
Totals 321 1 100 91 °8

farcts were anterior 23 per cent postenor and 7 per cent
antcroposterior  Anterior myocardral infarction  are miore
frequent and more serious than postersor infarction In
1arction of the anterior wall of the left ventricle 1 mor”
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hlely not to be disclosed by clectrocardiograpluc exani
natton than 15 mvolvement of the posterior wall

Electrocardiographic diagnosis and location of the m
farction are highly accurate Correlation of autopsy and
elcctrocardiographic material revealed 16 cases m which
the electrocardiogram did not correctly Jocalize the infarct
In eight only one electrocardingram was taken before
death 1n two bundle branch block was present and n two
a diagno 1s of acute infarction of uncertam ongin was
made Therefore these should not he considered as m
stances of electrocardiographic errar  Of the remammg
cases there were three in which anteroposterior nfarc
tion was partially but not completehy diagnosed Tn just one
case (interpreted as one of posterior infarction and found
to e one of anterior mnfarction) was there a defimte diag
nostic error

Treatment of Coromary Thrombosis N C Cilbert
(Northwestern Univ ) states that treatment must be 1
medhate Lven 1f diagnosis 1s uncertain 1t 1s better to treat
a ratient for coronary occlusion even though an occlusion
has not ctually occurred than not te treat him for coro
nary occlusion Gilbert uses atropine routinely 1n all cases
m which the occlusion 1< at all recent Its heneficial action
15 due to abohition of reflex vasoconstriction as has been
shown experimentally It 1s given subcutaneously m doses
of 1 100 or 1775 gr The dose 1s repeated 1n four to eight
hours as indicated and 15 discontinued as soon as conds
Lions appear stabilized wlhich may he after the first dose
or not untit 24 or 48 hours have elapsed More than three
doses ¢f atropine are rarely requred

Also 1 keeping with the rationale of reducwg or mm
mi7ing the area of wnfarction 15 u e of coronary vasodilator
drugs In tlus regard both experumental and chimcal ob
servations inchcate the value of drugs of the purine series
Among these 1 aminophyline which may be used ntra
renou Iy or intramuscularh T or mtravenous admimstra
tion the 10 or 20 cc ampule contuning 335 or 7V gr s
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used the solution heing injected very slowly Intrayenous
administration has the advantage of more rapid action and
avordance of the pamful area which 15 apt to follow mtra
muscufar use a disadvantage s that a fall 1 blood pres
sure may follow especially 1f mjection 1s too rapid For
mtramuscular use the orementioned dosages are pre
pred 1n 2 cc ampules

Papuerme hydrochloride 1s a coronary vasodilator of
equal value with 2muophi hine Tt has hitle or no hypnotic
effect Tt can he gnen mtravencusly or hy podermcally
doses of ¥/ -114 gr Tor mtryenous use 1 gr should be
suffictent

Morphine pantopon or another narcotic should be given
for pan hut must always be gnen with at least 17100
gr atropme Oxygen should be given immediatehy prefer
ably tlirough an oxygen tent Oxygen should be contmued
for one or two days or longer until pulse and respiration
are approxunately normal and cvanosis 1s improsed When
the immediate emergency has passed the purime drugs of
papaverme may be grven oralh  Vorphine 1s best not
used after st has relieved the imtial pain

(Many exccllent cardiologists believe that quinidine sulfate should
be used immeduately and continuously following a coronary throm
bosss—wth or without the presence of premature contractions—m
the hore of lessening myocardial rrratability and thus preventng
the onset of ventricular fibrillation and sudden death —Ed

Lateral Coronary Syndrome, a new chmical entity 15
described Tn Guillermo A Bosco® on the basis of hus con
cept of mvocardial ischemua  dermed from anatomic
pathologic and chnical studs He considers the way the
coronary arterial system irrigates the heart the two dis
tinet types of distribution of the left crrcumflex artery
delmmtation of myocardial areas subsidiary to this and
the other two coronary branches (descending antersor
and night circumflex) the anatonucohistologic structure
normal and pathologic of cellular systems fornung these
areas nd other cardiac compartments chronology of
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CORONARY THROMBOSIS 509

changes of the left coronary branches and physiologic and
patholo,ic phenomena in the heart and aortic arterial tree
during the cardiac cycle in normal subjects and i those
with myocardsal 1schema

Bosco shows that myocardial 1schemia 1s routinely a
localized process n the left ventricular area because the
descending antertor and lett circumflex arteries of normal
or anomalous distribution are affected early and alwavs
before the right esrcumflex artery and because the obstruc
tne process develops with greater rapidity m the left
portion of the coronary system since 1t 1s predisposed to
change by anatomicofunctional factors 1n the left ventricle
Consequently 1schemia of the mvocardium 15 a process of
clective localization m thus cardsac compartment

The lateral coronary svndrome 15 origmated habitually
bv an occlusive arterial process which 1s situated rarely
m the full body segment of the left circumflex artery but
usually i 1ts terminal portion or in some of 1ts collateral
liranches preventricular lateroentricular or retroventric
ular Obstruction of the left arcumflex arterv 1s the most
common pathologie finding 1n the coronary artertes this
Incalizatson was found m 70 per cent of Boscos cases of
myocardial 1schenma Localization 1 the po terior wall of
the left ventricle 1s of the same frequency because that 15
the site of ternmation of the left circumflex artery of nor
mal type distribution (80 per cent) while the left ar
cumfle, artery of anomalous tvpe enter the posterior wall
of the right ventricle m the 1emaming 20 per cent

Obstruction of the left circumflex artery of normal dis
tribution is definttely responsible for production of 1schemia
11 the Jateral wall of the Jeft ventricle and this 1s the basis
of the Tateral coronarv svndrome Localization m the mam*
segment m the terminal portion or 1n collateral branches
Ethe artery of normal distribution conditions the magm
tude of myocardial damage Tf the mam segment 15 ob
“ructed 1schemsa ot the lateral wall of the left ventncle
will be coneiderable m which case the manifestations of
the coronary fateral syndrome are complete mdicating that
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the picture of acute miocardial msufficienicy 1 prave 1f
on the other hand the ohstruction 1s m the termmal por
tion of the vessel or one of its collateral branches the d
gree of 1schenna 1s reduced and the resulting i ocirdnl
wisufficiency 15 bemgn

It 15 muportant to reco,mzc that when the left arcum
flex arters 15 of anomalous tvpe distrabution 1t supphes m
20 per cent of cases the mterventricular wall and the
posterior wall of the nght ventricde In such case the
1schema 1o found 1 this situation which permuts the con
dluston that 1schenna of the night ventricle 16 not a definite
Anatoncochmical realin bat 15 complanentars stnce mno-
carchal tschanma s pre emmenth 4 procesy ol the
left ventricle

The cardiac muscular wvstan 1 not the only one sut
fermg effects of the anemita produced by coronary ob true
tion Other cellular o tems  ensonmotor  endocardial
and pericardial partiapate 1l o m changes produced by
msuffictent arrculation and thar anatomme and functional
disorders are mdicated by defisute and specific symptonis
Suchi 1s the ongin of paroxysmal tachycardia due to extra
systoles of the left ventricle and of pericardral rulbs sistobe
murmurs and other symptoms

Exact appreciation of all these climcal symptoms nd
thar correct diagnostic value 1s possible with application
of this concept of disorder of the coronary arteral system

Surgical Procedures 1n Cases of Healed or Healing
Myocardial Infarcts present two basic problems accord
my, to 1A Willms  These are the nmperative nature ot
the surgical conditton and the status of the heart and its
probible re ponse to the contemplated operaticn a1
peratne surgical condition 1s of decistve nmportance nd
constitutes a significant complication 1 a medical problem
The complicating disease must be so mmportant that the
patient » hife 1s threatened 1f operation 15 not performed
\mong these cotmplications are ciranoma  prostatic oh
struction  ohstructnve  perforatine or hemorrhagic peptic
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ulcer acute ganyrenous cholecystiis obstruction of the
common bile duct acute gangrenous appendicitis mtestinal
obstruction and strangulated herma These conditions pre
sent serious problems even when the heart 15 normal When
it 15 still undergoing repur after 1cute myocardial intare
tion the surgical hizards are (reath unplified

Numernu« factors relating to the heart itself must he
carefully appru ed [he tune 1nce hrupt closure of the
coranary artery 1s of prime miportance Even when the
climeal course progresses satisfactorsls  the mfarct 1 not
comerted into a well condensed cicatrix m less than thiee
months and bv that time repatr 1s not complete because
production of collater1l cnculation has really just hegun
Menths and even vears are often required hefore vascalar
adequacy of the heart 1 1e tore 1 tc the pomt ot lunchon
g without svmptoss and sometunes this ¢ never
achieved The angsnal syndronte 1s unmstakable evidence
of coronary insufficiency and indicates that vascular anas
tomoses are not sufficiently deteloped for performance of
cardiac function Vlarked heart damage 15 rovealed by
enfargement congestne talure and distwbances 1 con
duction Cases m which the mterventricular septum has
Peent involved m mfarction 1re potentialh seriouns despite
mmmedate survisal  \larl ed hipertension adds sigmfi
cance to the problem hecw e addition of this increased
toad to an already damaged heart tnors progressicn of
hyvpertrophy and dilataticn ind ulumate congestive heart
fatlure

Whenever po sible 1 yvear should elapse lefore the
patient with a healed cardiac infarct 1s subjected to opera
tion When the compliating condiion does not pernut
procrastmnation  choice mu t he wade hetween accepting
the 1dded niek of operitin (with evervone concerned un
derstanding the fact ) and nccepting deatlt from the com
plicating disease bv not cperating This latter decision
usualls 15 not taade Iy erther surgeon or clinician bectnce
experience has shown that the cardiac mortality rate even
under these uncompronusing conditinns 1s not prchibitive
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However this dectsion may be made by the patent or the
relatines and it s mnportant that the physician emphastze
that 1f the chance of surgical mtcrvention 1s rejected 1o
regrets should Le mamifcsted later

Operative rish 15 grave when only a short time ha
elapsed since coromry closure Hence the scope of the
procedure should not be extended beyond that absoluteh
necessary the operation tume should be as short as possibite
and choice of anesthesia should take nto full account the
cardiac as well as the surmcal prollem Postoperatie
management also must he wisely considered and such
procedures as oxygen therapy blood or plasma transfu
stons and parenteral administration of other fluds cau
tously individuahized Tacessne ad ation of flud
to 1 patient with a fuling myocardium 1s nadyisable

Little 15 to be gamed by preaperatine cardiac treatment
excepting 1 case of cangestine heart farure n which
operation can onh rarely be considered and then onb
after cardac functiun s heen reasombly restored Pa
tients with healed or liealmg myocardial infarcts who
xlubtt congestive heart failure are atmost always i des
perate conditton They may be grouped nto those with
(1} mrked cardine enlargement with or without yentrie
ular wneurysm (2) multeple mfarcts (3) severe haper
tension and (4) aswocited and independent cardiac lesions

Prothrombin Determinations m Acute Coronary Occlu
swons Obsenvations by H VeCuire Doles (Norfollk Va )
suggest that vitanun K deficzency 1< a factor in the mecha
nism of acute coronary occluston Prothrombin determina
tions were made on 457 persons over half of whom were
patients with varving degrees of hypertension In 8 of the
457 acute coronarv occlusion developed during obsena
tion 5 were not scen untf after occlusion occurred Figure
79 chows the prothromhin levels observed 1n these
ndraduals

Analysis of the prothrombin deternunatians in this group
1 rather significant OF the eight 1n whom acute coronary
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xclusion developed the occlusion did not occur until
prothrombin tune was below 70 per cent of normal Ac
cordingly orthodox treatment of acute coronary occlusion
was supplemented by use of vitamun K given parenterally
mtially and orally subsequently In the patients n whom
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the prothrombin tume was restored to normal limuts shortly
after acute onset comalescence was less stormy and the
amount of my ocardial damage resulting from the occlusion
appeared to be considerably less

Disabling Changes in Hands Resembling Sclerodactyl
12 Following Myocardial Infarction Disabling trophic
changes and deformuties of the hands and fingers result
g from local 1schemta are well recognized sequelae of
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However thus deciston may be muade by the patient or the
relatives and 1t 1s inportant that the physicran emphasize
that 1f the chance of surgic1l intervention 1s réjected 10
regrets should be mamfested later

Opertive 1isk 15 grive when only a short tme ba
elapsed since coromny closure Hence the scope of the
procedure should not be extended beyond that absolutel
necessary the operation time should be as short as possible
and chotce of anesthesia should take nto full account the
cardiac as well as the surgical problem Postoperatne
management also must be wisely considered and such
proccdures as oaygen therapy blood or plasma transfu
stons and parenteral adunnistration of other fluds catt
twously individuabzed T'xcessive ad eation of flmds
to 1 patient with a fuling nu ocudium 1s inadvisable

Ittle 1s to be guned by preoperatise cardiac treatment
excepting m case of congestive heart falure 10 which
aperation can only tirely be consdered and then oab
Mter cardine funetion Las been reasomdly restored Pa
tients with healed or lealng mnocardial nfarcts who
exlubit congestive heart falure arc almost always m de
perite condition They may be grouped into those with
(1) marked cardiac enlargement with or without ventri¢
ular aneurysm (2) nultiple farcts (3) sevese In per
tension and (4) associated and independent cardiac lesins

Prothrombin Determmations 1 Acute Coronary Occlu
stons Obeervations by H \cCuire Doles (Norfolk Va)
suggest that vitamen K deficiency 15 a factor 1n the mecha
msm of acute coronary ocelusion Prothrombin determina
tions were made on 457 persons over half of whom were
patients with sarvng degrees of hypertension In 8 of the
487 acute coronary accluston developed during observa
tion § were not seen until after occlusion occurred Tigure
79 shows the prothrombin levels obseried i these
mdnaduals

Analy sis of the prothrombin determmations in this group
15 rather significint Of the exght in whom acute coronan
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nerther complete flexion nor extension could be accom
phehed (Tigs 80 and 51) Soft tissues over phalanges on
the dorsal surfaces appeared to become more tightly at
tached to the underlving structures Soft tissue atrophy
made the metacarpals stand out and the tendons becanc
more promment Contractures ot the pahmar fascia were
not as apparent at this stage as later 1 the course of the
disease In some long standing c¢a es  roentgenagrims
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showed disuse atrophy of the hone These characteristics
of the hands and fingers were constant m the later stage
m all cases although varable m degree w ndnviduat
patients

Johnson suggests that the etiology of postinfarction
sclerodactyla 15 anonia of the tissues of the fingers pro
duced chiefly by 1schemia resultng from reflea vasocon
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external vasoconstriction from the sphinting of mjured

hands and of winnsic vasoconstriction {rom oyeractvity
of the sympathetic nervous system Scleroderma and
sclerodactvha develop in Raynaud s disease Sumlar trophic
changes mn the hands occurring as a sequel of acute myo
eardil mfarction m 39 of 178 consecutive cases of Mo
cardial infarction are reported by Alf C Johnson® (Great
{ dls Mont )

The first symptoms which attracted the patients atten
twon and which appeared 3-16 weehs after the acute myo-
cardial 1nfarction 1 this series were pain and stiffness of
the nngers Tmitorm firm hilateral synumetrical swelling
of the entire hands mclurling the fin, ers appeared The
swelling did not pit on pressure The skin became smooth
and tight and normal sl wrinhles were more shallow
or were entirely obliterated especally the transverse wnn
Kes over the bucks of the fingers Color changes m the
fands occurred varym,, from erythema to different grades
of cyanosis The hands and fingers were cold to touch
and no consistent mostness dryness or sensory changes
were noted No striking changes were present 1n solume
of the pulse m the radial or brachil arterses ajthough
these vesscls usually were thickened and sclerotic The
hingers could never be fully extended or flexed and
manipulation caused pan on ancreased motion I fluston
the jownts and crepitation never developed No nodules or
nodes were observed except m patients with pre existing
hypertrophic arthnitis These characteristics werc note
1n the early stages 1n all cases

With passage of time and regardless of therapy swell
g of the fingers and hands subsided but no pari\C\\h"
changes occurred 1 the pan or stiffness of the fingers
The shin which at first appeared tlin and glossy now
Dbecame thickened and dull m color sometimes bronzed
Jowts and bony promunences were more apparent because
of shrmhage of the soft tt sues over the phalangeal shafts
\fovements of the fingers were hinuted and pamful and
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angmma of effort brought the over all average survival
close to that of the larger group Gross myocardial infare
tion recogmzable chmcally followed angina pectorss decu
bitus wathin 24 hours 1 22 cases and within 3 months
m 19

An unportant by product of this study 1s confirmation
of the suspicion that coronary heart disease whether
shown by angina pectoris or temporary coronary mnsuffi
ctency or by myocardial wnfarction with subsequent scar
ring 1s actually usually an acute or subacute rather than a
chromic disease though frequently 1t recurs Coronary
artery damage may be permanent and therefore chromic
but 1its effect on the heart itself 1s the important pomt
thus coronary disease and coronary heart disease must
be clearly differentiated This conception of the frequent

or sub: of coronary 15 of

tremendous sigmificance m both prognosts and treatment
Special care during acute and subacute phases of coronary
heart disease replacing the old fatalistic viewpomt 15 the
most important part of treatment and 1s sometimes ignored
i the course of introduction of new therapeutic measures

Paroxysmal Cardiac Pamn Differential Diagnosis and
Treatment of “Angina Pectons’ Harold L. Rahov sug
gests substitution of the term paroaysmal cardiac pam
with appropriate qualification for angina pectoris which
to the laity presages impending ternifying death Paroxys
mal pseudocardiac pan around the precordium 1s not
associated with disturbance of coronary circulation or
actual coronary disease a common form 1s pan anising
from osteo arthriis of the cervical spme Paroxvsmal
benign cardiac pamn anises m the heart from qualitative or
quantitatine disturbance of coronary crculation Patho
logically there 1s no sigmificant evidence of coronary arterat
disease Paroxysmal malignant cardiac pan around the
precordium 1s caused bv disease of the coronary arteries
which produces cardiac sschemia

Chinical manifestations of coronary artery sclerosis seem
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striction of the arteries of the hand induced by cardiac
pam and that the lesser 1schemic effects of artenosclerosis
of these arteries and the local anoxema of the fingers
which 1s part of the general anoxemua resulting from
wyocardial mjury may imcrease the degree of the damag
g tissue anoxia

PHYSIOLOGIC DIAGNOSIS

ANGINAL S:NDROME

Prognosis of Angina Pectonis A long time follow up of
497 cases first observed between 1920 and 1930 1s reported
by Paul D Winte Edward F Bland (Boston) and Ed
ward W Mishall’ (East Liverpool O) with a note on
75 additional cases of angina pectonis decubtus Of the 497
patients with angma pectoris 445 are dead Aserage sur
wnal to death was 79 years wlile average survnal from
onset mn the 52 living 1s 184 years average for the total
sertes 9 years will mcrease before all present surinors
succumb Cardiac conditions caused 76 per cent of the
deaths Approximately one fifth of the entire group had
normal heart blood pressure and electrocardiograms at the
first examunation and these as a rule Ined longer Hyper
tenston myocardial nfarction cardiac enlargement ab-
normal heart sounds congestine failure and abnormal
electrocardiogram occurred much more frequently m the
group that died within 3 3ears than i those lning 14
years or more A pronounced degree of nervous sensibility
was a favorable influence

Angina pectorss decubitus was found i 103 of the
497 patients there was no significant difference between
average survnnal figures for this group and those for the
group as a whole In 75 additional cases of angina pectoris
decubitus  surnnal was relatnely short after onset of
decubttus type of pan averaging 28 years m 47 cases
followed to death However average duration of precedent
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hould be admumstered parenterally Digitahs and epineph
rme are contraindicated Intravenous admumstration of
some xanthine preparation preferably theophyliine ethyl
cnediamuine seems to increase coromary flow but rela
tively large doses are necessary and the effect 1s transient

Present therapentic measures are often talueless m
abating 4 progressive degenerative vascular process and
prognosis vartes greatly mn different cases Failure to rec
ognize the nfluence of psycho.emic disturbances con
tributes to therapeutic fallure The patient must be told
how to avord attacks and must be reassured Importance
of human relationships must not be hightly regarded The
orgamc disease cannot be cured but the physican can
mold the patients outlook and activity to attam some
adjustment and harmony

Treatment of Angina Pectoris Summary of 10 Years’®
Objective Study 15 reported by Joseph E F Riseman
The 1alue of any form of treatment can be determined
objectively by measuring the amount of work that can be
done before angma 1s induced provided measurements
are made under conditions closely simulating those re
sponsible for most of the attacks 1n daily life and are
standardized so that response to therapy 1s the onl
vanable factor that can influence exercise tolerance

In the standardized exercise tolerance test several often
overlooked factors are important (Fig 82) Importance of
exercise 1 the cold must be emphasized for 1f patients
exercise at ordinary room temperatures approatmately
one third fail to deselop an attach whereas mn others exer
cise tolerance varies independently of therapy If the tests
are carsied out wunder standard conditions of low tem
perature (45-55 F ) one hour aiter a hght meal and if
there has been no recent attach and no medication and
the patient 15 familiar with the test the amount of work
vecessary to induce angina hecomes remarhably constant
(usually around 10 per cent of the average exercise toler
ance) [It seems to me that the anoxemia test of Levy
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to follow four distinct patterns (1) typical pam (2}
gastro mtestmal (3) respiratory and (4) atypical The
main characteristic of pam of coronary artersosclerosts 1
its direct relationship to effort or emottonal stran Walk
mg hfting or excitement produces a sensation 1n the chest
or arms that compels 1rrest of actiaty After a few mo
ments of rest the distress 1s gone The pain usually s
behind the middle or lower sternum 1t may radate down
the Jeft or right arm both arms nto the bach or up imto
the jaws It 15 usually described as a viselike sensation
Svmptoms sometimes simulate those of gallbladder dis
ewe ar duodenal ulcer with complaint of a vague nauseal
g distress in the upper abdomen and a desire to belch
With the respiratory symptom complex the patient com
plams ot dvspnea on exertion with no pain or paroxysma]
nocturnal dyspnea The atypical group usually noted m
older patients may be characterized by famting attachs
with pallor great restlessness with sweating or congestine
heart farlure but no pamn About 20 per cent of patients
with coronary artertosclerosis reveal no objective chnical
abnormahties Symptoms of acute sudden closure are
dramatic  Occurrence of temporary hyperglycenua and
glycosuria followmng coronary thrombosis 18 a phy siologic
response  Admunistration of msulin n these cases mav
result 1n death

Coronary artery thrombosis with occlusion need not
lead to myocardial mfarction Lffecte collateral aircula
tion may develop promptly provided there 15 no excessive
cardiac strain Anticipatory treatment will not forestall
the tk d occl but may d h the area or 1n
tensity of myocardial sschemsa Control of pan 1s of vital
importance to prevent reflex spasm of collateral coronary
branches Spasmalgin lachs toxic morphine effects and
apparently produces beneficial chnical results as does
intravenons and oral admimstration of large doses of
papaserne. Oxygen m Ihigh concentrations should be
admimstered 1mmediately even when respiratory em
barrassment 15 not present Caffeine sodium henzoate
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dnnnution but not complete disappearance of these attacks
An mncrease of 20 per cent or less usually 15 unassociated
with chnical improy ement

The comerse 1s not true since most pattents with
angina pectorss feel better after visiting the physictan re
~ardless of treatment prescribed Iurthermore some with
frequent attacks have periods of relatne comfort With
out an objectne test neither patient nor physician can
say whether these periods of rehef are the specific result
of treatment or merely comncidental

Objectne study with 68 different treatment methods
at a specral chnic at Beth Israel Hospital Boston since
1933 showed that 27 per cent (group 1) of a series of
patients with angina pectoris 1esponded strihingly to prac
tically all methods of therapy 33 per cent (group 2)
responded to a moderate degree and 40 per cent (group 3)
usually failed to respond appreciably This vamation mn
therapeutic response should be considered mn amy study
of cfficacy of treatment of angma Clinical evaluation of
cfficacy of therapy 1s extremely difficult and unreliable
\othing short of complete or almost complete disappear
ance of attacks can be considered as a favorable response
and such periods mayv be spontaneous and not related to
treatment

Of the 68 methods of treatment evaluated 20 were
found to be of considerable value 22 of slight value and
26 of psychologic value only In prescribing medicinal
therapy the drugs of choice are nitroghcerm (1/400 gr
every hour) theobromme and sodwum acetate (7 1/2 gr
tour times daily) quimdine sulfate (3-5 gr four times
laly) atropme sulfate (1 150 gr four times daibv)
enteric coated potassium jodide (1 Gm four times daily )
cobra venom intramuscularly and sedatives Treatment
was of value in approximately 80 per cent of all the pa
tienits About 20 per cent (two thirds of whom were in
~1oup 3) responded to none of these medications

Surgery should be considered only 1f medical measures
tul Tt was performed m approximately 7 per cent of pa
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can be Letter controlled than this exercise tolerance test.—
Ed ] Scveral months of observation are necessary to de
termmne usual frequency of attacks in daily Iife and usual
exercise tolerance W hen these are ascertained medicanon
1s given three to four tunes daily for at least a weeh. Bt
there scems to be a therapeutic response the psychic factor
15 eluminated by giving a placebo resembling the drug and
fater by admuimstermg 1t 1n disguised form. Electrocardio-
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graphic studies give further objectnne evidence as to re
sponse to therapy
Thus standardized exercise tolerance test makes it po

sible to differentiate real improvement due to treatment
and apparent improvement unrelated to 1t Patents whe
show an mcrease m exercse tolerance of 100 per cent or
more following treatment usually have complete or almo t
complete freedom from attachs in daily life An ncreas
of 30-7> per cent 15 usually associated with a moderate
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dunnution but not complete disappearance of these attachs
\n increase of 20 per cent or less usually 1s unassoctated
with chmical 1mpros ement

The converse 1s not true since most patrents with
angina pectons feel better after visiting the plysiczan re
qardless of treatment prescribed Turthermore some with
infrequent attacks have periods of relatnve comfort With
out an objective test neither pattent nor physician can
~ay whether these periods of relief are the specific result
of treatment or merely comadental

Objectine study with 68 different treatment methods
at a special clinic at Beth Israel Hospital Boston since
1933 <howed that 27 per cent (group 1) of a series of
patrents with angina pectorts responded strikingly to prac
tically all methods of therapy 33 per cent (group 2)
responded to a moderate degree and 40 per cent (group 3)
usually failed to respond appreciably  Tlys vamation 1n
therapeutic response should be considered m any study
of efficacy of treatment of angmia Chnical evaluation of
efficacy of therapy 1s extremely difficult and unrehable
Notung short of complete or almost complete disappear
auce of attacks can be considered as a favorable response
and such periods mav be spontaneous and not related to
treatment

Of the 68 methods of treatment evaluated 20 were
found to be of considerable value 22 of slhight value and
26 of psychologic value onlv In prescribing medscual
therapy the drugs of choice are mitroghcerin (1/400 gr
every hour) theobromine and sodium acetate (7 1/2 gr
tour tmes daih) qumdine sulfate (3-5 gr  four fimes
daly) atropine sulfate (1/150 gr four times dailv)
enteric coated potasstum todide (1 Gm four times daily)
tobra venom ntramuscularly and sedatnes Treatment
was of value 1n approxumately 80 per cent of all the pa
nents About 20 per cent (two thirds of whomt were 1

10up 3) responded to none of these medications

Surgery should be considered only 1f medical measures
"t Tt was performed m approximately 7 per cent of pa
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tients m this series Total thyrordectomy 15 of considerable
ralue 1 selected cases Paravertebral anjection of aloohol
sives symptomatic relief in others

Treatment of Angina Pectorss and Pepipheral Vascular
Disease with Sex Hormones G T' Strong and A W
Vallace (Vancowver) admumstered te tosterone pro
pronate or estradiol dipropionate to 20 patients with angma
and 4 with peripheral viscular disease Angmal patients
were chosen who had typical pam on effort reliesed by
rest and mitroglycerin and other signs suggesting arterio
clerotic ongm Al had suffered from angma for several
months to several yeirs and hnew the relief obtamed from
mtroglycerin To evalnate results patients were ashed to
Leep a day by day record of attachs and amount of mitro
glycern neces.ary for control All were started on a series
of 12 mjections grven every four or five days some
recenved a few more and some a few less For the men
each mjection contammed 25 mg testosterone propionate
for the women the dose of estradiol dipropionate was 5 mg
During and after treatment patients returned for regular
chech ups The patients with peripheral vascular disease
all had severe nternuttent claudication and dummished or
absent pulsations in the dorsalis pedis arterses Esaluation
of treatment was based on sublective mprovement and
dorsalis pedis pulsation

Seventeen of the 20 patienis with angina showed some
woprovement 1n 6 this was fairly marked and has lasted
from three months to one year the others showed shght
to moderate improvement that did not last long after treat
ments stopped One of the four patients with perspherat
vascular diseace claimed fairly marhed improvement two
one of whom also was recewving pavaex treatment clasmed
shght smprovement There was no improvement n the
fourth case Objectively there was no definite change m
pulsation m dorsalis pedis arterics n any of these patrents

The mechanism of these effects must volve both the
endocrine and the nervons system 1m a way that allows
T C 4 MAJS0308 ] uy 1944
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mcreased coronary flow either by vasodilatation or pre
vention of vasospasm Although the mechamsm is not
clearly understood 1t appears from this and other reports
that sex hormones are at least of some value in treatment
of angin1 and probably also of peripheral vascular disease
Considerable study 1s required to determine mode of action
and <pecific mndications

Th Value of T Prop m
Angina Pectons 15 discussed by Samuel A Levine and
William B Likoff* (Harvard Unis ) on the basis of a
study of 19 cases Testosterone 1s admimstered with the
hope of improving cardiac blond supply by increasmg col
Interal circulation or degree of vasodilatation of the coro
pary arteries or both and previous reports of its use
have been umformly favorable The authors used doses of
25 mg three imes a week for four weeks m 18 pitients
and for seven weeks 1n 1 patient All hut two patents
recenved no other medication and continued their aceus
tomed daily routine Of the 19 patients 9 had hvpertenion
and 1 rhewnatrc aortic stenoss and msufficiency Tive
had bad a previous coronars occlusion Results were
judged by amount of phvsical actnity necessary to pro
duce an angnal attack and number of mitroglycerin tablets
used daily Degree of mnprovement was classified a
marhed moderate and questionable

Fne patients were markedly mproved at the end of
treatment Two however reverted to their former chmcat
state 1 s1x to eight weehs one obtained no rehet from a
second serses of injections after 15 months of comparatne
comfort and one was followed for oniv ane month One
patient was moderately and 2 questionably 1mprosed aand
the remamning 11 obtained no henefit No changes in blood
pressure or electrocardiogram were observed and no toaic
effects or sigmificant changes in libdo were noted The
behavior of this entire group was not unlke what would
e expected 1n following any average series of cases of
angina pectonis over a short period one patient having
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died  unexpectedly nd  acute coronary  thrombost
having developed i another patient n the group

Realizing that the climecal course of angina pectoris may
vary a great deal spontaneously the authors are unable
to conclude that testosterone propionate has any beneficual
therapeutic effect

[These conclusions secm more logical to me than those of the
authors of the preceding article —Ed.]

Cardiovascular Dynamics m Patients with Angwa
Pectoris Mark D Altschule’ (Harvard Unn ) studied
the airculation of 22 patients with a history of angma
pectoris but without signs or symptoms of congestne
farlure cardiac arthythmia or valvular discase Cardiac
output and arculation tume were normal 1n relation to
metabolic requirements When slowing of the arculation
occurred 1t was due to noncardiac factors Venous pres
sure was normal m all mstances The only common abnor
mahty of cardiovascular dynamucs was artenal hyper
tension

Altschule concludes that a valid g 1 based on
physiologic data 1s reaffirmation of the climcal concept
that factors which increase cardiac work or decrease myo-
cardial oxygenation lead to angina mn patients with disease
of the coronary arteries or their ostia although reflex
mechamsms are also important i many patients

ELCCTROCARDIOGRAPHY

Normal Vanations of T Wave Seen among Soldiers
Homer Dupuy (M C A US ) found electrocardiographic
changes commonly regarded as indicative of myocardial
disease 1 five young soldiers without clhimical or other
laboratory evidence of such disease In four cases reverst
bility of T waves was demonstrated unrelated to an orgamc
lesson 1n one case the changes probably were attributable
to a phystologic factor

{oart 73 330 M b 1944
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The following factors are mmportant m evaluation of T
wave changes (1) character of the waves—the minus
plus form particularly when the downward portion 1s
shallow 1s less significant than plus minns types and may
occastonally be seent 1 any hmb lead with an apparently
normal heart (2) consistency of changes—waves vary
g m direction and amplitude mn successive cycles of the
same lead are less sigmficant than fixed changes (3)
rotation of the heart—change of body position 1nsptration
expiration and less frequently deformuty of the thoracic
cage can affect the T wave (4) anxiety and rapid heart
rate—diphasic or mverted T waves with rapid heart rates
may become upright with relaxation or sedation and sub
sequent slowmg of heart rate (5) seral tracings—
diphasic to mverted T waves mn leads I IV on routme
tracings may become upright on tracings repeated the
following day for no apparent reason 1e m absence of
history or physical findings suggestive of cardiovascular
disease  (6) clincal picture (7) consideration of eatra
cardiac conditions that may produce reversible heart dis
ease eg endocrinopathies avitaminosis blood dyscrasias
acute toxic processes drugs or pulmonary conditions caus
g abnormal cardiac rotation

Dupuy emphasizes that T wave changes suggestive of
myocardial disease particularly 1n the young may result
from normal physiclogic vanations rather than orgamic
lesions Various procedures to determine reversibility of T
wave mnversions should be carried out routinely

Heart Block Study of 100 Cases with Prolonged P R
Interval 1s reported by Robert Bruce Logue and James
Fletcher Hanson (Lawson Genl Hosp Atlanta Ga)
These were found 1 6732 electrocardiograms of 4264
patients P R intervals of 022 second or above occurred
in all these cases The high inadence of block i patients
with no evidence of heart disease (19) suggests that a
prolonged P R interval may sometimes be found without
apparent cause While 1t 15 impossible to elimnate past
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subchmeal rheumatic mfection m this type of case the
authors behieve that an occasional person may have a pro
longed conduction time which 1s normal for that person
and perhaps associated with imdividual varmtion of vagal
tone

Lffect of atropine on conduction time was studied by
gnung doses of 1/75 gr mtravenously to 38 patients In
25 the P R interval returned to normal 13 showed no
change Of those not responding six had rheumatic fever
four no apparent disease and one each ncuroarculatory
asthema gonorrhea and congemtal heart disease It 1s
believed that return to normal conduction time after admin
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istration of atropme mdicates that the block 1s of vagal
ongit However disappearance of auriculoventricular
heart bloch after atropmne does not mean that there may
not be pathologic change m the heart muscle or conduction
system causing the bloch Heart block 1n acute rheumatic
fever and other acute nfections 1s often relieved by
atropine Possibly 1 such cases thére 1s some change of
vagal tone through altered physiwology at the my oneural
junction Carter and Dieuarde reported a case of recurrent
complete heart bloch 1 which the P R nte 1 erxrncd
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to normal with atroptne yet exammnation of the heart
after death disclosed a badly diseased bundle

Short P R Interval Associated with Prolongation of
QRS Complex Oscar A Palatucci and James E Kmighton
(MC USA) report four cases mn young healthy men
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without orgamec heart disease (WVolff Parlinson White
syndrome) Other characteristics mclude slurring of the
nitial ventricular deflection peculiar susceptibshity to at
tachs of paroxysmal tachycardia either supraventricular
or ventricular and resersal to normal electrocardiograpluc
pattern exther spontaneously or after exercise or atropine
admmistration  Use of atropine resulted i reversion to a
normal tracing 1 one case and no appreciable effect ut
two 1 the remaming one 2 paradoxical effect was dem
onstrated (I'gs 83 and 84) with bradycardia and resptia
tory arrhythma Marked T wave varnations were also
seen especially m lunb leads both spontaneously and
after atropme One patient showed a premature contrac
tion fulfiling the criteria of a ventricular extrasystole
The most plausible and generally accepted explanation
of thus condution 15 that proposed by Wolferth and Wood
that ventricular asynchromsm 1s due to premature stimula
tion of one ventricle through an abnormal conductiny
pathway
Electrocardiographic Study of 30 Wounds of the Heart
and Pericardium L Herve and A Iorero Sarabim® pre
sent a chinical and anatomtcopathologic study of 27 patients
with heart mjuries and 3 with mjunes of the pericardint
and relate findings to electrocardiographic anomahes
During the first 15 days after operation for mjurics ul
the heart and pericard the electrocardiographic changes
are smlar to those of acute pericarditis and are due to
hemopericardium or pericarditis which are always present
1 these cases \When the pericardial mflammation has sub
wded signs appear that may be interpreted as dependent
on myocardial myury 1e nersions of Ty T, and Ts
wath 1njuries of the left ventricle and mverstons of Ty and
Ts and sometunes Ty with wjuries of the right ventricle
Tmmediate localization of heart injuries 1s possible onlh
when thert 15 no pericardial lesion or when 1njunes ot
the bundle of His (intraventricular bloch) have been
produced  Ths however 1s rare Injurtes of the left
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ventricle produce locahizing signs more frequently more
defintely and more conststently than do mjuries of the
right ventricle Auricular injuries frequently cause transi
tory anomalies of the P wave which accompany the signs
of penicarditis 1 the ventricular complex

The uncertamnty mn localtzation of myocardial mnjury
during operation mav account for discrepancy between
chmcal data and electrocardiographic changes Death
occurred 1 Il of the authors cases The complications
usually are due to infection and anemia Postoperative
course 1s irregular sometimes bemng prolonged for weehs
Those who escaped complications were able to leave the
hospital 1n good condstion 15-20 days after operation

The authors conclude from this study that the electro
cardiogram has no prognostic value in injuries of the
heart and penicardium

Electrocardiogram and the “Two Step Exerase In
many cases of coronary artery disease with angina pectorts
the physical examunation the size of the heart and cardiac

1 as seen in T and ypicall,
and the electrocardiogram are normal There 1s thus no
objective evidence to confirm diagnosts of coronary sclero
s1s Patients with vahvular disease often complam of symp
toms such as dyspnea and pain although physical examina
tion reveals no evidence of heart farlure In both types of
cases a functional test 1e one that records the response
of the heart to effort may be of great value 1n both diagno
«is and evaluation of functional capaaity Vaster developed
a test utilizing the response of the blood pressure and pulse
rate to a standard two step exercise This measurement of
vasomotor response was found to be a practrcal indication
of arculatory fitness Later the electrocardiographic find
mgs following this standard two step exercise were used
to reveal the state of the coronary circulation If coronary
msufficiency exasted characteristic changes occurred n the
electrocardiogram  \o changes appeared 1n the presence
of adequate coronary circulation

A M Master S Nuzie R C Brownand R C Parker
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Jr (Nat! Naval Medical Center Bethesda Md) re
port results wlich defimtely show that the abnormal
changes 1n the electrocardiogram following the two step
exercise (Master) are due to lacl of oxygen supply to
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the heart muscle 1e coronary mnsufficiency Whenever
electrocardiograplue changes appeared after the two stcp
(e, RS T depressions or T wave imersions) they were
reproduced exactly n the same subject by Ins Dreathing
STy Am J M S 207435450 Ap 1 1948
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10 per cent oxygen When no electrocardiographic abnor
malities appeared after the two step none appeared on
breathing 10 per cent oxygen

Equpment required for the test 1s shown m Tigure 85
The exercise must be standardized for age and weight
since changes occur m normal people 1f the effort 1s exces
stve Tables gnang the number of trips to be performed
by normal persons according to sex age and weight have
heen prepared In normal persons blood pressure and
pulse return to withm 10 ponts of resting lesels i 1%
minutes The following changes i the electrocardiogram
after the two step are considered abnormal depression of
the RS T segment of more than 05 mm 1n any lead and
change from an upnght T wave to an 150 electric (flat)
or mverted T wave or T wave changes mn the opposite
direction

In patients with coronary heart disease the test 1s of
particular value i detecting coronary 1nsufficiency when
it 1s latent In valyular disease the test discloses the state
of cardiac function and whether cardiac output 1s adequate
for the coronary arteries In patients with hvpertension
the control electrocardiogram often shows evidence of
coronary msufficiency and therefore may not change after
exerase There 15 a lag in return of blood pressure and
pulse following the two step exercise i persons with effort
syndrome and the electrocardiogram gives evidence of
anoxema of the heart muscle following exercise In tlus
syndrome the authors believe there 15 a congentally small
h pop]ast\c heart which xs madequate on effort

Ele hy Stet! hy and
Cardioscopy 1 Early Diagnosis of Heart Disease s dis
wussed by Walter \I Bartlett and 1 Bailey Carter (Atlan
ta Ga) A synchromized heart sound tracing and electro
cardiogram as an ad m diagnosis presents distinct
advantages allowing better correlation with climcal find
inys Portable equipment permits the physican at the
bedside (Fig 86) to substantate or correct his chincal
@ A Tt Ma19271 85 Ag ot 198
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impressions and this objectwve atd greatly mcreases chint
cal accuracy especially m early heart disease It 1s readih
pp le to routine of recruits screening
of large populations and bedside consultation practice

Results of combined electrocardiography stethography
and carchoscopy 1n examination of 1 108 persons with heart
disease are reported In more than half the cases the
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electrocardiogram gave valuable infornmiation 1n more than
one third the stethogram was helpful Hence these graphit
methods were of value in three out of four cases Grapluc
methods are useful i differentiating orgamc and func
tional murmurs A stethogram 1s essential for accurate
diagnosis of gallop rhythm Of 102 cases of gallop rhythm
42 per cent were musjudged chnically 1n regard to tmung
the eatra sound Senal stethograms hhe serial electro
cardiograms are useful 1n following the course of heart
disease especially in cases of acute corona =T+ sion
’‘
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corunary sclerosis actne rheunnatic endocarditis subacute
bacterial endocarditis and patent ductus arteriosus as well
as in obesity hypertension and anemua

TREATMENT

Curable Forms of Heart Disease comprise only a
munority of cases of heart disease but diagnosts 15 most
important as A Stone Freedberg and Herrman L Blum
gart (Harvard Univ ) emphasize since treatment 1s lughly
ffectnie 1 most cases of these types

In patent ductus arteriosus hgation has proved useful
m many cases and demonstration that the patent ductus 1s
smterfering with normal growth and presence of subacute
bactertal endarteritis are regarded as defimte indications
tor the operation Operation should be strongly considered
1 other cases to prevent progressive overwork of the heart
and bactersal endartentis m a young person Cardiac en
1 due to d rapidly after opera
tion hypertrophic enlargement changes Lttle mn the m
mediate postoperatne period but cardiothoracic ratio
eventuaily becomes normal Patients with defimite conges
tnve fallure preoperatively show no symptoms of failure

Mortality of 1s low

Superimposed 1infection 1n patent ductus artertosus 1s
fatal m 2040 per cent of all patients 1 whom the cond:
tion 15 recogmzed Diagnosis 18 based on patent ductus
artersosus generahzed toxemia and symptoms of bacterial
endocarditis Highest percentage (approatmately 67) of
recovertes follows chemotherapy and surgery together
When tensive sulfonamide treatment does not ehmmate
mfection within two weeks surgical hgation of the ductus
1s ndicated Contraindications to surgery are evidence
that the patent ductus compensates for a coexisting con
gemital cardiovascular znomalv and that vegetations have
spread to aortic or nutral valves
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unpressions aad this objectne ard greatly mereases chm
cal accuracy especsally 1n early heart disease 1t1s readih
applicable to routme exanunation of recrmts screenng
of large populations and bedside consultation practice
L 4 b

Results of combined electrocardiog gl
and cardioscopy 1 exammation of 1 108 persons wath heart
disease are reported In more than half the cases the

B ¥ on

B frng At cope Afe | taty p opely dmtd £l ST

po W t B m mm m wy  ual _ oust Tih  p  tech
(fhwg phby Sg 1€ p * 5 Am

electrocardiogram gas ¢ valuable wformation m more thas
one third the stethogram was helpful Hence these graphie
methods were of value in three out of four cases Graplue
methods are useful in differeptiating orgame and fune
tional murmurs A stethogram 1§ essental for accmrate
dragnosas of gallop rhy thm Of 102 cases of galiep rhythot
42 per cent were s judged chnscally m regard to tumng
the extra sound Senal stethograms e seral electro
cardiograms  are useful n folloning the course of heast
disease especally 1 cases of acute ccron::g,gg.igsmn
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coronary sclerosts active rheumatic endocarditis subacute
bactenal endocarditis and patent ductus arteriosus as well
as 1 obesity hypertension and anenua

TREATMENT

Curable Forms of Heart Disease comprise only a
munority of cases of heart disease but diagnosis 1s most
unportant as A Stone I'reedberg and Herrman L Blum
gart (Harvard Unn ) emphasize since treatment 1s hughly
«ffective 1n most cases of these types

In patent ductus arteriosus ligation has proved useful
1 many cases and demonstration thiat the patent ductus 1s
mterfering with normal growth and presence of subacute
hacterial endartentis are regarded as defimte indications
tor the operation Operation should be strongly considered
m ather cases to prevent progressive overwork of the heart
and bactersal endarteniis in a young person Cardiac en

due to dil d rapidly after opera

tion hypertrophic enlargement changes little in the im

mediate postoperatine period but cardiothoracie ratio

eventually becomes normal Patients with defimte conges

tne failure preop ly show no p of failure
Iy VMortality of 15 low

Superimposed 1nfection 1n patent ductus arteriosus 1s
1atal 1n 20-40 per cent of all patients m whom the condi
tion 15 recogmzed Diagnosis ts based on patent ductus
arteriosus generalized toxenua and symptoms of bactersal
endocarditis Highest percentage (approaimately 67) of
recoveries follows chemotherapy and surgery together
When mtensive sulfonamide treatment does not ehmnate
nfection within two weeks surgical higation of the ductus
is indicated Contraindications to surgery are evidence
that the patent ductus compefusates for a coexisting con
gemtal cardiovascular anomgly and that vegetations have
spread to aortic or putral vakh es
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unpressions and this objective awd greatly mereases el
cal accuracy espectally 1 earh heart disease It s readth
applicablc to rogtine exammation of recruits screenmf
of large popufations and bedside comnsultation practice

Results of combined electrocardiography  stethograpin
and cardioscopy 1 exaunnatson of 1 108 persons with heart
disease are reported In more than half the cases the
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electrocardiogram gave valuable mformation 1 mare thas
one third the stethogram was helpful Hence these graphse
methods were of value m three out of four cases Graplut
methods are useful s differentiatmy orgame and func
tional murmurs A stethogram 1s essentral for accutate
diagross of gatlop rhythm Of 102 cases of gallop rhythm
42 per cent were nusjudged clmcalls m regard to tming
the extza sound Seraal stethograms hhe sertal electro
cardiograms are useful m followmnyg the course of heart
disease especsally n cases of acuie coronary occlusion
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campression  According to the Army formula for treat
ment of penetrating heart wounds blood must be aspirated
from the pericardium by the costoaphoid route 1f pos
sible within two hours of onset of tamponade after
anesthetizing the shin and underlying tissues with 1 per
cent novocan If the needle touches the heart a scratch
ing sensation 1s felt and 1t must immediately be shghtly
withdrawn Paracentests may be done at the site of in
jury 1f mdicated smce withdraval of even a little blood
may be Dife saving Recurrence of tamponade 1s indication
for a second paracentesis this should not be done less
than 15 munutes after the first <o that closure of the wound
bv a clot 1s favored If tamponade again recurs extra
pleural cardiorrhaphy 1s indicated \ortality rate from
this operation 1n eaperienced hands vares from 26 to 50
per cent

Contusion of the heart may result from nonpenetrating
trauma There may be absence of symptoms with com
plete recovery delayed fatal rupture of the heart myo
cardial failure both transient and persistent hemopen
cardium  ruptured valve coronary thrombosis and acute
myocarcial infarction angina pectoris both transient and
persistent and arrhythmias both transient and persistent
particularly aunicular fibnllation Absence of bruising or
other external evidence does nct enclude heart trauma
Bed rest oxygen admimstration sedation and paracentests
may result in complete chnical recovery

Cardiovascular syphilis can he prevented 1n 99 per cent
of patients by energetic treatment of early syphilis ade
quate treatment of cardicvascular phihs 1s effective only
before serious complications arise Diagnosis of uncom
phcated syphilitic aortitis 15 based on teleroentgen and
fluoroscopic evidence of aortic dilatation tympamtic bell
like tambour accentuation ot the aortic second sound
history of airculatory embarrassment progressive cardiac
fallure  substernal pan paroxy<mal dyspnea  systolic
aortic murmur and increased pulsation 1n the epsternal
notch Fighty eight per cent of patients with aortic syphilis
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Although thiamme deficiency 15 a well recogmized cau e
of congestive heart failure 1t 1s not so widely hnown that
deficiency states may ewist with congestive heart falure
due to ntnnsic cardiac lestons Anoresia dietary Lmita
tions anoxia and gastro intestmal congestion causing tm
paired absorption and possibly deficient storage and utiiza
tion of vitamm B with mpared Inser function combine
to cause vitamin B deficiency 1n many patients with con
gestive faillure Symptoms are red tongue chelloss and
absence or dimmution of tendon reflexes and wibratory
sense m the legs Thiamme defictency results in increased
cardiac output bload clume and oxygen consumption de
creased circulation time and elevation of venous pressure
Vital capacity 1s low  blood pressure may be normal
Electrocardiographic changes are noted m almost all pa
tients consising of tachveardia change mn direcnon of
T wates and prolonged QT interval These tend to dis
appear after h d 1on suggesting
functional disturbance Howeser thanune deficency mas
be followed by focal myocardial necrosis and cardiac hyper
trophy In cardiac cases associated with vstamn B de
fictency favorable effects were obtained with parenkcml
admmustration but no strihing benefit was obtamed after

1 of large of witamm B complex
including thiamune by mouth

Chromic constrictive pericarditis 1s recogmzed by pres
ence of a small or only shghtly enlarged heart dimmnished
heart tones ncreased venous pressure and enlarged liner
with ascites Approxunately 60 per cent of pattents may be
cured by excision of portions of the scar If the disease 15
not progressive and disalility 1> mild salt restriction
dwretics and tapping of serous cavities are sufficient
Digitalis 15 of no value except when myocardial weahness
or auncular fibnillation 1s present

With heart trauma | eaniy recogmtion of cardiac tam
ponade 15 ymportant A large quiet heart ncreased senous
pressure or rapud pulse drop. m blood pressure with low
pulse pressure cyanosis and ;:rthopnm are signs of qrdxac
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Proper management of acute cardiovascular emergencies
constitutes a serious problem m modern medicine because
of frequent occurrence and dire consequences of improper
treatment The chief role of the physian who 15 called
first 15 to determine whether the patient has had a heart
attach or some condition simulating 1t Acute coronary
thrombosis and certain abdominal disasters such as per
foration of a peptic ulcer ar the gallbladder may resemble
each other so closely that great shill experience and judg
ment are necessary to make the diagnosis Such differen
tiation may be crucial for though immediate operation 1s
the Iife saving measure for an abdommal catastrophe 1t
would probably cause death of the patient with coronars
thrombosts

Regardless of his specialty any physician may be sum
moned to admumister first treatment i case of a cardiac
emergency The general practitioner not the heart special
st s usually called 1in such dire need and his role 1s of
utmost importance In addition to the violent emergency
of coronary thrombosis there are other cardiac emergen
cies of more innocent nature These mclude angina pectoris
(indicating less severe coronary disease} and cardiac
trregulanities such as paroxysmal tachycardia auricular
fibnllation and extrasystole and congestive heart failure

In addition to the simple procedure outlined in imme
dhate treatment of these emergencies Murphy emphasizes
that disease of the heart 1s as much a psychic disorder as
a somatic one Fear of death and especially of sudden
death 1s a feature of heart disease One of the best thera
peutic aids 15 encouragement to the patient by speaking
and acting 1n a way to mspire confidence and optimusm

Indications for Drug Therapy iz Heart Disease are
outhned by Stewart U Page (Toronto) under (1)
digitalis type drugs and qumdme (2) druretics (3)
vasodilators and (4) opsates

Digitalis Type Drugs—Use of digitalis 1s largely re
stricted to patients with congestive heart fatlure trrespec
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have a positive serologic reachion Each patent pre
sents an essentizlly dividual problem in treatment

Some patients particularly those over 50 with thira
toxic heart disease may be apathetic hstless and weah
rather than overactne Stary eyes marhed ntolerance to
heat rapid auricular fibnillation refractory to digitalis and
excessne weight loss are suggestive and ndicate studies
of metabolic rate Occasionally the syndrome sumulates
rheumatic heart disease with mutral stenosis because of
rough apical systolic or diastolic murmurs or both with
1 snapping first tone Normal or raptd arculation time
m patients with congestive heart falure also suggests
thvrotovicosss although congestive farlure due to thianmne
deficiency may also be associated with normal or rapid
cculation times Preoperative care of thyrotoxic heart
disease 1molves reduction of metabolic rate and thus heart
worh by rest 1n bed and 1odine and creased heart effi
cency by treatment of congestive farlure

An erroneous diagnosis of heart disease 1s often made in
patients with anemna because of dyspnea easy fatiga
bility weakness precordial pan murinurs simulating those
of mitral stenosis and edema It 1s sometimes difficult to
differentrate dyspnea due solely to madequate arculating
hemoglobin from that due to congestue fatlure m a severely
anemic patient Presence of rales orthopnea and venous
engorgement 1n the latter and their absence tn the former
are helpful Transfustons tron Inver and bed rest result
m cure n almost all cases whether symptoms are those
of congestive failure or of angma pectorts indicating that
heart changes induced by anemia are functional rather than
organic Although bed rest may not be necessary m some
cases of congestive failure is use with digitahis and
diretics may be required to tide the patient over unti
hemoglobin level mcreases sigmificantl) m response to
annanemic therapy

Treatment of Cardiovascular Emergencies i the Home
1s discussed by Franois D Murphy® (Marquette Univ)
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by a sunultaneous single oral dose of digitahs (©-8 cat
units} followed by subsequent digitalization Ouaban can
be used safely 1n patients with auricular fibnllation as the
ventricular rate furnishes a gude to its effect but greater
care 1s necessary when 1t 15 used 1n presence of regular
sinus rhythm

There 1s msufficcent proof that any of the digitalis sub
stitutes or punfied factors are more valuable than the
standard leaf

Urgimin 1s 2 maxture of glucosides A and D of squills
whose effect when ad d orally m e
failure ts simlar to that of digitahis It offers no advantage
over digitalis except for patients who caunot tolerate
digatalis

Oumdine —Much attention has been paid m the past to
contratndications to quumdine therapy probably because
of the frequency of embolism Its scope has recently wid
ened 1t has a speaal place in treatment of young persons
with idiopathic aunicular fibrillation without other ewvi
dence of heart disease Best results have been reported n
patients who have had auricular fibrillation for no more
than 2 month Quinidine should also be used when aurien
lar fibrillation 1s caused by hyperthyroidism 10 paroxysmal
auricular tachycardin and auricular extrasystoles and in
coronary thrombosis to prevent onset of ventricular tachy
cardia and ventricular fibnilation

Duretics—1In congestne faillure use of duretic drugs
such as punne dernatnes mercury and certan salts 1s
mndicated when edema and dyspnea persist after a regimen
of digstalization and rest and restriction of flmd and salt
mtake If there 1s no great urgencv and no nausea and
vomiting xanthine should be tried by mouth with later
resort to mercurtals if necessary Theophylline derivatives
(which melude aminophylline) are the most efficient
diuretics of the purine group but are more toatc and more
likely to produce irnitation of the stomach than theobronune
dernatives which possess shghtly less dwretic effect In
addition to 1ts dwretic value 1n congestive heart failure
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tive of rhythm or etiology It 1s however often mefficent
failing completely m some cases The most consistent re-
sults are doubtedly ol d m 1t auncular
fibnllation and the difference m response of heart falure
to digitalis lies between this condition and all other lands
of heart falure irrespective of rhythm

Digitalis should not be given for mere breathlessness
which may be due to chronic bronchitis asthma emphyse
ma nenousness with sighing respirations or obestty
Cardiac dyspnea 1s of pulmonary ongin bemg caused by
reflex sumulation from congestion of the pulmonary ar
cut Significance of pulmonary emphysema or chrome
bronclutts as sole or contributing factors must be evaluated
before digatalis 1s adnumstered As a corollary dyspnea
15 not an early symptom of all forms of heart disease

Cyanosis 1s not necessarnily an ndication for digitalis
simce 1t often 1s due to pulmonary rather than to heart
disease Nor 1s auricular fibrillation an immediate dica
tion for digitalis this 1s particularly true in old persons
mn paroxysmal fibrillation and 1n thyrotoamcosis In treat
ment of rheumatic heart disease in children digitalis 1s not
very smportant Tibrillation 1s uncommon and the fact
that nfection s present i the heart renders digitalis of
little value 1n the acute stage but in convalescence st mav
be valuable In the carly stage of coronary thrombosts
digitalss 1s not of value and may be harmful perhaps pro-
moting development of ventricular fibrillation It should not
be used for sunple tachveardia tachycardia of hemorrhage
or penipheral arrculatory failure m winch heart farture 15
not present

Tor rapid effect 1n severe Neart farlure strophanthus 10
its crystalline form of ouabain 1s valuable but 1t must not
be administered of digitalis has been used within two weehs
or 1f there has been recent my ocardial infarction In dosage
of 02>~05 mg adnumstered 1ntravenously it eserts an
imitsal effect m 5-20 mmutes and a maximal effect in 1
smnutes to 1 hour The disadyantage of rapid ehmmation of
ouabain can be avorded by supplementing action
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tvpe with greatly prolonged expiration morplune n large
doses may help to precipitate acute edema of the lungs
through dumnution of the respiratory effort In the pres
ence of acute pulmonary edema large doses of morphine
may prove fatal through too marked depression of the
respiratory center

In of acute cor pul le of pul 3 em
bolism papavenine hydrochlonde (or eupaverme a less
toxic dernative) has a beneficial effect attributed to relaxa
tiart of spasm in pulmonary arterses and to coromary
dilatatson Morphune or pantopon may be used additionally
for greater relief of pain Papaverme s also recommended
by some for relief of pamn 1n coronary thrombosis of the
aged

Some Therapeutic Fallacies are discussed by J W
Tinnell and W A R Thomson Few patients 1n nmuddle
ife who suffer trom essential hypertension would have
symptoms referable to thts condition 1f they had not been
miormed that they were its vicims Dizziness sense of ful
ness 1 the head and occipital headache are nearly alwayvs
due to anxiety largely dependent on knowledge of blood
pressure height Despite many theories the cause of hyper
tenston 15 unhnown and contrary te common medical
hehef general or local mfections auto-mtoxication dertied
from the bowel prolonged physical stram and a high pro-
temn diet have nothing to do with 1t Nervous strain may
raise blood pressure temporanly but there 15 no evidence
that 1t cap produce hypertension Endocrine disturbances
are easily blamed they are harder to mcrimmate

Although 1t 15 unposwible to reduce blood pressure ex
cept temporanly prolonged rest i bed regular purgation
repeated venesections diets of many hinds baths scores
of drugs and orgamc extracts high frequency currents
diathermy and many other procedures are constantly bemg
used With present hnowledge st 1s more logical to ap
proach the treatment phulosophically There 15 no need to
tell a patient he has lugh blood pressure for he may then
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especially when combined with salyrgan ammophyline
has considerable value as a respiratory stimulant

There 15 mcreasing recogmtion of the value of mercural
diuretics 1 treatment of heart farlure even n absence of
obvious edema In cases with hitle or no perspheral edema
but with dyspnea and signs of pulmonary vascular conges
tion despite full digitahzation a mercursal will frequenth
bring relief The commonly used preparations esidrone
mersalyl neptal and salyrgan all contam thieaphylline
which presents necrosis at the injection site and promete
more rapid and complete absorption and greater dwretic
effect

Vausodilators —Value of xanthines as vasodilators 1
c s1al Some 1m accord theophylline and
theobromine and their dertvatives considerable value a<
vasodilators i the early stage of coronary artery discase
despite some criticism by others over their failure in cer
tamn cases of angina Among the mitrites mitroglycerin 1
undoubtedly still the best There 1s a imuted field of u e
for longer acting witrates such as erythrol tetramtrate and
manmtol heaamtrate due to frequency of side effccts
Quinidme sulfate has been used 1 prevention of attacke
of angma pectoris although the rationale 1s not clear
Digitalts 15 rarely of value m angina pectonis and m some
cases causes strihing mcrease i frequency of attachs
Coramme does not seem to have a direct action on cardia¢
efficzency Its farorable action on resprratory distress seems
to be due to several possible causes such as respiraton
timul of the r y center red of tra
thecal pressure refief of cercbral venous engorgement efc

Oprates —Opimon ranes as to dosage of opiates 1n acute
mjocardial infarction Some give large doses immed:ately
others claim that smaller doses arc safer adwising just
enough morphine to dulf the pam and reheve breathicss
ness In paroxysmal cardiac dyspnea morphine sulfate
(1/6-1/4 gr) depresses the respiratory center allays
anxiety and restlessness relieves dyspuea and cough and
lowers blood pressure With respiration sthmatec
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serious mocardsnl disease 1s present most cases indeed
follow an attack of coronary thrombosis Digitalts 1s almest
certait Iy effectne and m large doses may be harmful
whereas quimidine sulfate orally or intravenously may pro
duce most dramatic benefit Vlore commonly the tachv
carda 1s supraventnicular m ongm  ether auricular or
nodal Here prognosis usuallv ts excellent for m most
patients the myocardmm 15 heafthy  Unless the hfe of the
patient 15 crippled through frequency or Tength of atfacks
or carchac reserve 1s dummshed actrve treatment 1s unnec
essary  eacept for rest during the attack  \ small number
of paticuts can stop an attacl by pressing on the carotsd
sinus holding the breath mducing retching adopting 2
certait posture ete If 1t 1¢ deenied advisable or necessary
to stop an attach a subcutineons mjection of acets] beta
methy lehohne chioride 15 most likely to be successful hut
its effects 1 other wavs may be alarmmg Dhgitals neither
stops paroxysms for dimimishes their incidence and quin:
dime sulfate 15 usually not effectne

VManelous as 13 the effect of dimitahis 1 most cases af
established aunicular fibrillation st will not stop individual
attacks of paroxysmal auncular fibnilation nor 15 there
«atisfactory evidence that 1ts regular adommstration pre
vents such attacks Tn themselves these attacks are usually
harmless but if 1t 15 conaidered necessary to stop them
quimidine sulfate orally at frequent intersals 1s effectne
Since thyrotoacosts 15 a frequent cuse 1 gotter shaufd
be searched for 11 every case

Drugs such as strophanthin and digitalis have no place
i treatment of shoch which 15 due {0 vasomotor and nst
cardiac failure

Although caleium 1 widely used i hemorrhagic dis
¢ases and before operation as a prophylactic against hemor
rhage there 1s nio pharmacologie esidence that 1t erther
ncreases coagulabilit or shartens bleeding time There
s no justificaton for using 3t m these condittons and
DPreoperatuely 1t 1s of value only m cises of ohstructnc
Jaundice n which hewever \itumin K 15 miore mmportant
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Ine m constant dread of a strohe If he has been told
already why not reassure him and tell lum of persons with
Iugh blood pressure who 1re leading actne hives? As lon~
as there are no complicatrons the patient should not be
alloned to consider lumself an sialid but should be ad
vised to avord undue physical and mental stram He shoull
be encouraged to tahe moderate outdoor exercise to con
trol msomata and to reduce weght 1f necessary

hecently there has been an increasing tendency to dia,
nose low blood pressure 1 cases in wlich no orgame
cuse can be found for 1 patient s complamts and thus 2
new mvald 1s created Eacept m a few conditions such as
shoch severe hemorrhage Addisons disewse coronan
thromboss and ses ere infection hypotension has no clincal
sigmficance

NMuch effort 15 nasted w attempts to treat arterio clero
s1s for which there 15 no known treatment No useful pur
pose 1s served however by telling a patrent that he has it
He will profit most from encouragement

Many drugs including sodwm mtrite mannstol hexant
trate  ervthrol tetramtrate potassium todide lumunal
chloral morphime papaserme phenacetin diuretin euphyl
line betladonna digitalis lacarnol and harmol are use
lessty employed m angina pectorss Nitrites particularly 1
freshly prepared glvceryl tctramtrate tablets dissohed
rapidly 1 the mouth are of great value n relievng and 12
preventing attachs 1f tahen imimediately before eaposure
to conditions fikely to induce them So transitory 1s thetr
effect however that to gnve them regularly te three ttmes
1 day to prevent attacks 15 even less reasonable than to
mpect adrenaln three tunes a day to prevent asthma
attacks

To some practitioners mere presence of a bruit or
tachycardia 1s mdication for digitahis but the single mdi
cation for digitabs 1s heart fatlure in some degree In
paronysmal tachyeardia the first mmportant step 15 A0
accurate diagnosis If the tachscardia 1s of ventriculir
ongm prognosis usually 1s grave since wm et aatient



TREATMENT 545

produced Adequate digitalization can usually be obtaned
1n cardiac farlure by adminstration every six hours of such
preparations as tablets of Digitahs folia (1 gr ) digitalin
(1/600 gr} or Digitahs composita each of which 1s
roughly equivalent to 10 mumms of standard tincture The
025 mg tablod of digoxin 1s reckoned to be equivalent
to 15 minimns of standard tincture

[If dsgatalis 1s indicated, ful! digitalization should be carfied out
mmediately That means usually a total equivalent to approxi
mately 1870 gr whole leaf sn 2448 hours Then the average
mamntenance dose hould be 142 gr per day —Ed )

Mercural diuretics are indispensable when digitabs fails
to relieve cardiac dropsy Following intramuscular or
sntravenous mjection they usually promote effective dehy
dration within a few hours In case of toxic symptoms
the drug can be used 1 suppository form or as tablets for
oral admimstration

‘The primary objective of treatment of angina pectorts
3s to plan the routine of patients lives and habits 1n strnict
conformuity with their diminished teserve to correct obes
ty by physical therapy and dietetic measures and to
prescribe drugs to dimmsh the Lability to anginal attacks
These mclude xanthme diwretics 1odides micotyme acid
and sedatives Anginal attacks which frequently compls
cate myxedema may be alleviated by thyroid medicatton
Surgical procedures such as cervical sympathectomy
Pparavertebral mnjections of alcohol into the upper thoracie

i 1 thy roid and myocardial
grafting operations have bhad expenimental trial with
Tesults that warrant further development

The basis of treatment of coronary occlusion 15 com
plete rest for a month or longer if the condition 1s of
average severity Furst essentals are rehef of pain and
alleviation of prostration and shock which occur 1 early
stages A hypodermic snjection {172 gr } of morphine with
atropine (1/1000 gr ) should be gnen as soon as pos
sible and further doses (1/4-1/6 gr at four to Six
hour intervals) may be admimstered to relieve such pamn
and soreness as may persist and to msure the required
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Thousands of persons arc treated for anemia who are
nat anemic since clinical dragnosis of anenua 1s ikely to
be fallactous Most anemic patients with a low color index
are benefited by 1ron if effectne preparations are used m
adequate dosage In this ¢ the recent fashionabk
craze for gning ron by injection 15 deplorable Vaughans
dictum that intravenous intramuscular and all proprietart
preparations of iron are as useless as they are expensiie
3s practically true Liver 1s not a panacea for every type of
anemia With rare exceptions 1t 1s valuable only mn treat
ment of permicious anemia and other megalocy tic anemias
Parenteral therapy 1s infinitely preferable to oral Dilute
hydrochloric 1c1d seldom rehieves any accompanying s
digestion and has no effect on the anenuz There 18 no
evidence that arsemic 1s of value m treatment of either
mucrocytic or megalocytic anema

That subtotal thyroidectomy 15 the best treatment for
toxic goiter 15 now firmly established Tode does not
cure nd this cannot be stressed too strongly Its amelora
tion of signs and symptoms 1s only temporary and 1ts usé
should be restricted to the periods immediately before and
after operation when 1t contributes greatly to surgrcal
safety The common practice of ging todine for months
and even jears tn the belief that 1t cures 15 strongly con
demned for thereby operation often 1s postponed untl
cardiac compl extreme or psychosis
supervenes

Cardiovascular System Treatment of various diseases
of the heart and vessels 1s reviened and summarized by
B T Parsons Suuth*

The cffective scope of digitals therapy has materally
narrowed Irrespectne of its pathology congestive heart
falure 15 the one d d for 1
partscularly with arrhythouas of the fibriliation or flutter
types also m cases of normal rhythm The modern view 15
to prescribe small or medium dosage the amount being
determined 1n each patient according to specific effects

T P 151 71 6 No mbe 1943
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salvular lesions Touroff advised that patients with patent
ductus artenosus should be kept under observation that
a blood culture should be taken if an obscure fever de
velops and that operation should be undertaken as scon
as the diagnosts of superimposed infection 1s established
The results of chemotherapy have been generally dis
appointing 1 bactenial endocarditis though tsolated cures
have been recorded A small number of patients recover
spontaneously Treatment should be based on such essen
tials as rest shilful nursing fresh air sunshine switable
hematinics and blood transfusions with addition of appro-
priate supportive and symptomatic remedies as required
Reliable signs of constrictive pericarditis incliide a fixed
apex umpulse a small pulse of paradoxical type, raised
venous pressure with cyanosis peripheral edema en
largement of the liver and recurring ascites and low volt
2ge ventricular ) on the cardiog duol
mvestigation 1s usually valuable 1n diagnosing the cond:
tion If conditons are othervase favorable the rational
of e p 1s pencardial resec
tion with which encouraging results have been achieved
Abuse of Rest as Therapeutic Measure for Patients
with Cardiovascular Disease According to Tinsley R
Harrison (Southwestern Med College) many hypothet:
<cal advantages are claimed for prolonged rest i bed fol
lowing myocardial infarction (1) Liability to cardiac
Tupture probably especially important during the first two
weeks 15 decreased (2) Aggravaton of cerebral anoxia
by the upright position during circulatory collapse 1s pre
vented However in most pattents serious crculatory
collapse has disappeared 1n a weeh or two and hence from
this standpomt there 1s rarely need for more prolonged
ngid rest (3) Prolonged rest leads to a firmer and
smaller scar This can be questioned because cardiac work
per beat 15 probably no greater and may be somewhat less
n the sitting than 1n the recumbent posture Theoreticat
disadvantages are also advanced (1) Given a tendency
(5 T A DM A 12510751077 A g 19 1944 ot
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degree of physical and mental quietude Congestive heart
failure and uncontrolled auncular fibnilation are wdica
tions for digitabis but the drug must be admmstered with
caution for patients with coronary thrombosis are fikely
to develop ventricular tachycardia for which digtals s
Lnown to be responsible Quimdine 1n relatinely large
dosage 1s the recogmzed treatment for ventncular tachy
cardia Cooh and White advise 3-6 gr doses every two 0
three hours until the paroxysm ceases or signs of mntoler
ance appear and a maintenance dose of 3-6 gr daily for
three months subsequently

Duabetes 1 a cardiac patient must not be treated as 2
pure problem of diabetic stabilization Smuth concluded
after exhaustive research that 1t was safer for such pa
tients to live with a moderate degree of hyperglycemia
than to be stnctly controlled and rendered constanth
sugar free Insulin should be used to control severe
hyperglycenna and abolish acetonerma

Hypertension has been recognized as a symptom and
not a disease and empiric treatment has been superseded
by therapy based on an etiologic background Renal antt
pressor therapy and surgical measures such as resection
of splanchme nerves and lumbar ganghonectomy hae
yielded promusing results

In obliteratne vascular disease of the lower extrems
ties medical treatment ncluding vasodilators salme
Jections  serum therapy contrast bathing intermmittent
venous occlusion paevex boot and Buergers exercises
should be used Some good results are obtamed though
mprovement often 15 transitorv and relapses frequent
Surgical treatment particularly lumbar sympathectom
has been increasingly adsocated during the past few years

Although recovery has occurred following chemotherapy
1n certain cases of patent ductus arteriosus complicated by
cubacute bactersal endartenitis the trend of modern opin
ton favors hgation or division of the ductus assuming
¢hat the condition 15 not assocated with other congenital
anomahies and that there 15 no evidence iegetatne
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except 1n patients espectally liable to immedrate develop-
ment of myocardial mfarction as indicated by increas
ngly frequent and prolonged attacks at rest In all pa
tients with severe forms of heart disease actiwvity should
be kept below the symptomatic threshold 1e less than
that which nduces dyspnea or pain

Evil Sequelae of Complete Bed Rest. Willam Dock
(Unnv of Southern Califormia) says that it must be rec
ogmzed that many disturbances of function such as mas
sive collapse of the lung attributed to operation illness
anesthesia or medication beceme evident only because the
pattent was forced to spend hours or days in the dorsal
recumbent position Bone atrophy muscle wasting and
vasomotor instability are frequent sequelae of bed rest
while cathartic hab backache and
many other chrome disabilities may appear during bed
rest and persist for years Obstructive uropathy or pul
monary edema occurs too frequently i elderly patients
confined to bed

If the patient lies flat at all times venous pressure 1s
low and caliber of the vemns small In abdomen pelvis
and legs vems then are much smaller than when the pa
tient 1s sitting up With vens at this small cahber veloaity
of blood flow will be high despite decreased volume of
flon when the shoulders are propped up vems of the
pelvis and legs are dilated and veloaity of flow correspond
ingly reduced possibly to one tenth that when the vens
are in the same plane as the heart Veins compressed and
empty due to pressure of the leg agamst the bed may
easily suffer endothelial damage and begin to thrombose
while still nearly empty Only when the patient 1s sitting
or standing are these veins constantly dilated to their full
caliber but during coughing or bearing down to facilitate
expulsion of flatus feces or unme transient maximal
venous dilatation may occur Formation of large clots
propagated far along the system 1s made possible by pro-
longed absence of sighing resprration cough or bearmg

6) T A M A 12510831085 A g 19 1944
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toward development of congestive heart failure edema of
the lungs tends to occur more readily 1n the recumbent
posttion (2) Rugid restriction of actnity reduces flow of
blood to a mimmum and may tend to favor deselopment
of thromb1 either 1n the venous system with subsegquent
pulmonary infarction or 1n the arteries and miore espe
cally m branches of the coronary system other than the
ones ongmally affected Hence both pulmonary infarcion
and a second myocardial infarction frequently occur i
patients subjected to unusually prolonged and ngid rest
{3) Hypostatic pneumoma 1s especially likely to occur i
elderly persons who remain in bed a long time

Review of recent expenimental evidence and certamn
chmeal considerations leads to several general conclusions
Extreme rtestriction of body movement causes increas
mortahty 1n ammals with experimental myocardal 1
jury There 1s no proof that rest m bed for many weehs
after symptoms have disappeared 15 valuable m physical
management of the patient with congestive faiture angina
pectorts or myocardial farction  Available evidence
while perhaps inconclusive pomnts to the contrary more
especially 1f the recumbent posture 1s enforced while the
patient 1s kept 1n bed From the psychic standpomt there
15 a defimte disadvantage 1n enforcement of a ngid regl
men after the acute phase of the illness has subsided:
Untit more definite information 15 available Harnson
suggests a plan of treatment to be modified according to
status of the patient Persons with congestive failure
should be aflowed out of bed for several hours a day
as soon as severe dyspnea at rest has subsided Following
myocardial mfarction  recumbency should not be pre
scrbed longer than two or three weeks after the more
acute and al ymp! have subsided, The recum
bent positzon should not be enforced on patients who are
more comfortable siting Other things being equal eldesly
patients should be allowed out of bed sconer than younger
ones Rest in bed for more than a day or two at a tune¢
probably has no place n treatment of angr . ectons
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the pillows Patents with difficulty 1 unination or defeca
tion probably undergo less nisk if they are warned agamnst
this procedure and allowed to get out of bed to use a
commode

Therapeutic measures necessary to mimmze hazards of
complete bed rest include onussion or rigid restriction of

and sedatr of deep breath

g exerases frequent changes of posture and accelera
tion of venous flow in the legs by elevating the foot of
the bed and not the patients thorax or by exerase or
reaction hyperemia from breef artcnal compression B:d
rest always highly t !
must be ordered only for spmﬁc dications and discon
tinued as early as possible

Optimal Dose of Mercunal Diureties was determined
by Walter Modell (Cornell Univ) m a study on 37
ambulatory clinic patients with chronie congestive heart
failure who needed a diuretic Each patient served as s
own contrel and basss for comparison Effects were com
pared by alternate injections of different doses In the
penod between injections edema was allowed to accumu
fate to its former level Weight loss was used as a measure
of diuresis

Results indicated that mercurial diuretics tn the thera
peuttc range are relatively more effective as the dose of
drug becomes smaller Amount of diwrests depends on
amount of edema flnd present When a small dose 1s
gnen 1ts effect 15 great because a large accumulation of
flud 15 available for the entire duration of its action
whereas when a larger dose ts given m the same state
most of the edema disappears before diuretic action ceases
Very small doses however produce too small an absolute
diuresis to be practical Effectiveness of a 1 cc. dose of
mercupurin 1s about 60 per cent greater than that of a
2 cc. dose whether or not ammontum chlortde or other
supplementary drugs are used Absolute difference 1n
total effect between the two sizes of dose for the entire

(M) An Tt Med 20255274 Febru ry 1544
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down and by constant elevation of the heart above the
pelvis Dislodgment of clots with formation of embols
occurs with a sudden rise m venous pressure., As the wave
of pressure and venous distention sweeps outward along
the venous system loosely adherent clots formed mn cal
lapsed or partly dilated vems are dislodged If veins are di
lated frequently propagation of clots 1s almost impossible
as the thrombr are dislodged from minute vessels mn which
clot formation begins Patients with acdosts urema
anenua or mmparired blood coagulation who get up several
umes a dav or have severe cough therefore are much less
subject to serions vascular acadents during bed rest
either because clots form and grow less readily or because
they are dislodged before they become large The greatest
hazard exists when the patient 1s propped up shghtly for
8-14 hours daily as this favors cloting n partially dis
tended vemns

Patients dymng after only a day or two m bed may
have airless patches scattered through the dorsal and
caudal parts of the lungs Physical signs and roentgen
studies wdicate occurrence of hyperemia and edema m
dependent parts of the lungs especially on the night side
probably predisposing to collapse of local regions In these
collapsed parts ternmnal or hypostatic pneumonia de
velops and niecrosis begins whenever pulmonary infarction
follows pulmonary embolism

A tremendous strain 1s put on the heart and crreulation
by a maneuver which patients n bed frequently perform
and agamnst which many are never warned Whenever one
takes a deep breath closes the glottis and tightens the
thoracic and abdotrunal muscles (Valsalvas experiment

bearing down ) there follows a sertes of extreme fluctua
tions 1n thoracic pressure cardiac output blood pressure
and vagal and vasomotor tone After myocardial mfarc
tion sudden death 1s far more hkely to occur from this
effort than from any other cause and st 1s a common
matant of pulmonary embolism This may occur even
when passing flatus or trying to push onesdglgher on
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tourmiquet placed loosely high on the upper arm mecholy] 1s
admmstered subcutaneously below or distal to the blood pres
sure cuff which 1s not inflated The moment heart rhythm and
rate return to normal (as detected by a stethoscope over the
precordium) the blood pressure cuff 15 mnflated to prevent
jurther absorption and to prepare a vemn 1if destred for ad
munistration of atropme Return to sinus rthythm may occur
80 seconds after mjection or even less If no effect on rate 1s
noted when the drug reaches peak effect as manifested by
flush in the blush areas perspiration salivation and loud
peristalsis (2~10 mmnutes) Starr has suggested massage of

STETHOWOPL,

~ggrRorine

Fg 87—Mehlyl admmt ton pat ¢ ccumbent.

the mnjection site and carotid sinus stimulation by physical
means  this 15 necessary in about 20 per cent of cases If no
effect 13 mamfest 30 nunutes after injection another dose
may be given
The drug does not lose 1ts effectiveness by repeated use
No deaths have been reported from use of mecholyl but
rteports are available of great overdose (10 and more times
the therapeutic dose) and mustahen intravenous admins
tration and in each instance recovery was complete
Heart Attack and Its Prevention by Operation.
Claude S Beck® (Western Reserve Umv ) advances the
concept that the heart attack 1s similar to a convulsive
©) Poelt
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series 1s only about 20 per cent although the icrease m
dose 15 100 per cent Use of ammomum chlonde m
creases diuresis of either dose by about 15 per cent

Distinct advantages may be obtained by giving a patient
two 1 cc mjections instead of one 2 cc njection a week
These include not only a 20 per cent greater total diuresis
but greater comfort with less danger to the patient Effects
of intramuscular and intravenous injections of the same
dose of mercupurin are about the same The intramuscular
mjection often causes moderate local tendermess but
t serous d

Management of Paroxysmal Tachycardia, Includmg
Use of Mecholyl Paroxysmal supraventricular tachycar
dia 1s common particularly in young adults without
orgamc heart disease but 1t has been fatal and has led
to disabling thrombotic conditions A history of it disqual
fies for air crew and flying personnel and electrocard:
ographic evidence 1s cause for rejection 1n candidates for
Army commnssions but since the first attack may occur
at any age 1t 1s probable that cases will be observed occa
sionally 1n the armed forces “ost attacks do not require
medical attention but an estumated 10-20 per cent dely
the patient s efforts to stop them

Philip W Morgan® (Emponia hans ) states that direct
therapy usually 1s not indicated to prevent attacks but
reassurance and mvestigation of psychic factors are wnds
cated Therapy of attacks includes carotid sinus reflex
elictation  sedatives and oral qumdine If the last 15
imeffectne  digitalis 1s given orally or parenterally but
mecholy] 1s preferred 1f parenteral therapy 1s indicated

b —The patient g mecholyl should be re
cumbent (Fig 87) since the ercct pasture may cause fanting
Tt 1s well to give morpline before using mecholyl to dim
shightly the perceptive senses Average dose of mecholy) for
adults 15 20-50 mg Contents of an ampule (25 mg) are
readily soluble 1n 1 cc or less of stenle distilled water Atro
pine g 1/50 1 solution should be available for ijection in
a second syrnge. A blood pressure cuff 13 applied or a g
@ Aoa It Med. 19 780786 November 1943,
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tournsquet placed loosely high on the upper arm mecholyl 1s
admymistered subcutaneously below or distal to the blood pres
sure cuff wiich is not inflated The moment heast rhythm and
yate return to normal (as detected by a stethoscope over the
precordium) the blood pressure cuff 1s inflated to prevent
further absorption 2nd to prepare a vein 1f deswred for ad
mimstration of atropine Return to smnys thythm may occur
80 seconds after mnjection or even less If no effect on rate 1s
noted when the drug reaches peak effect as mamifested by
flush mn the blush areas perspiration salivation and loud
peristalsis (2-10 munutes) Starr has suggested massage of

STerHoscarc
° a

*n onotun f TN R

- MECHOLYL
Qno-m:

Fz 87—M blyl dm t ton paticat ecumbent.

MAAKED
LOADED STYR NCES

the ingection site and carotid sinus stimulation by physical
means this 1s necessary 1n about 20 per cent of cases If no
effect 15 manifest 30 munutes after mjpection another dose
may be given

The drug does not lose its effectiveness by repeated use
No deaths have been reported from use of mecholy! but
Teports are available of great overdose (10 and more times
the therapestic dose) and mustak admutus
tration and 1 each mstance recovery was complete

Heart Attack and Its Prevention by Operation,
Claude S Bech (Western Reserve Umv ) advances the
concept that the heart attack is smmlar to a convulsive

@ Pou It
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seizure 1 that 1t 1s mduced by myocardial anoxemua and
that the development of a degree of anoxemia sufficient to
precipitate a heart attack 1s preaipitated suddenly, 2s m
coronary disease when the final msult to the myocardial
vasculature disrupts the balance necessary for normal
myocardial function To obwiate the final decrement
blood supply which precipitates the heart attack thereby
acting as a trigger mechantsm Beck advocates surgical
mstitution of corollary blood supply to the myocardum
There are three ways mn which this can be done The first
1s by production of extracoronary commumcations these
are communications between the coronary artenes and
the arteries of tissue grafted on the heart The second
method 15 based on the development of inflammation on
the heart surface with consequent increased vasculanty
The third method 1s to provide time for the occlusive
disease to bring about intercoronary channels

The desirable patient for operation 1s one with htle
myocardial destruction The operation should be loohed
on as a prophylaxis rather than as a cure for damage once
mnflicted Among 37 patients operated on results 1n those
who survived operation were good Many were able to
return to work and were relieved of pam

MISCELLANEQUS

Reversibility of Heart Disease Paul D White (Bos
ton) states that 30 years ago it was believed that heart
disease was always fatal that coronary arteries were
forever end arteries and that at best death could sunply
be delayed a Iittle and the remamng hours of the patients
be made a3 it more comfortable About 20 jears age
clearcut proof was obtained of reversibiity of effects on
the heart of thyroid disease of both major types thyro-
toxicosts and myxedema through subtotal thyroidectomy
and admumstration of thyrod gland Since then cvery

D Meas M J 36514 Ty 1944
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vartety of heart disease has to some degree mamfested
bility either sp ly or under medical or

surgical treatment, In 1928 the first patient with chrontc
constnetive pericarditis was cured by perrcardial resec
tion In rheumatic heart disease the reversibiity has been
largely fthough possibly with

Licyl. orally or it ly may yet be shown to
play a role Surgical attacks on aneurysms both saccular
and arteriovenous not only abolished hazard from the
local leston particularly of rupture 1 the former but n
the latter relieved stramn on the heart

Dunng the last decade through growmg chnical and
electrocardiographic experience and the fundamentally
sigmificant observations of Schlestnger and Blumgart it
has been demonstrated that many patients with coronarv
heart disease do well after acute occlusion or the first
attack of angna pectorts This 1s due to development
largely spontaneous of collateral coronary arculation
Under the increasing head of pressure the smaller coro-
nary twigs and therr branches become larger and can
usually transport to the myocardium where needed 1n
creasing amounts of blood With ordinary luck thus hap
Ppens to the average person as he grows older there may
actually be a complete slow occlusion of a major coronary
trunk with no heart disease at all due to this spontaneous
adjustment Thus coronary arterial disease 15 not to be
confused with coronary heart disease Various medical
and surgical measures directed toward stimulating devel
opment of this collateral circulation have not been notably
suceessful one must realize that nature does the best job
but must not omat efforts at therapy

Previously four to five years were the generally cted
average survival after the first attach of angina pectons
The author and his associates Bland and Miskall 1n an
adeguate follow np study jound that the average ex
pectation of life was actually double that cursently taught
1e between 9 and 10 years and also that angina pectons
ather decubitus or on effort frequently subsides spon
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taneously when adequate collateral arculation develops

{The article referred to by White Bland and Aiskall appears
m thus Year Boor p 516 —ERd.]l

Recently further reversible mamfestations of heart
trouble were clearly defined in cardiac dilatation found m
acute hemorrhagic nephriis By avitammosis and m
severe anemia Active therapy quickly corrects the last
tho conditions while the nephritic heart abnormality
subsides with subsidence of the underlymg disease Acute
penicardial effusions also may quickly disappear

Since 1908 manv patients with patent ductus artenosus
have been successfully treated by surgical ligation This
relieves strain on both ventricles which may be con
siderable 1 some cases of wide patency and cures some

of ¢ 1 Strep viridans endartert

tis with or without additional chemotherapy The opera
tion 1s dangerous and 1s not to be advi ed lightly but 1t
constitutes the first successful demonstration of the rever
sibility of the congenttal cardiovascular defects except for
the extremely rare instances of spontanecus recovery

In 12 years before 1939 only 1 of 250 patients with
subacute bactersal endocarditts in the Boston hospitals
recovered he succumbed to another 1llness a year later
‘With sulfonamide therapy the percentage of cutes rose
from less than 1 per cent to 5-10 per cent bemng shightly
higher among those who also recerved heparin Now re
sults of the very recent massive treatment with pemcillin
give new hope

The last variety of heart discase to show reversibility
1s the hypertensive heart Improvements of electrocardio
grams sometimes complete return to normal have been
observed after splanchmec resection as practiced by Smuth
wich He umproved the techmic of the former madequate
splanchnic resection by denervating both above and below
the daphragm usually from the eighth dorsal to the se¢
ond lumbar «nd always the great splanchme His success
wn appreciably nfl the blood p and thereby
relieving stramn on the heart has nisen from t about
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70 per cent and the results have been holding for years

Age, Change and the Adapted Life Willam de B
MacNider (Unmiv of North Carohina) states that aging
of the ammal orgamism of man commences not at 40 or
a similar chronologieal period but when the spermatozoan
umites with and fertilizes the ovum The orgamsm as an
mdrvzdual at birth has so aged that 1t can attempt to cope
with a changing external environment and by physiologic
changes can effect a functional adjustment designated an
adapted and related life Duration after birth for construc
tive aging toward perfection 1n adult hie vanes with the
species of animal and with ammals of the same species
In man certain famlies age more rapidly than others
the individuals reach matunity more rapidly and
retrogressive changes supervene at relatively earlier age
pertods There 1s as yet no understanding of differences
1 chemical constitution of tissues of such families which
determine advent and rapidity of aging

The age factor whatever 1t represents in terms of
chemical 1s the d: fl which
largely segregates certamn infectious processes During
infancy and childhood over and above acaidents repre
sented by infectious diseases there was formerly a hgh
mortality due to imperfect feeding and nutnitonal dis
turbances these i turn certainly predisposed to develop-
ment of specific infections Understanding 1n this doman
came about not from knowledge of the adult orgamsm
but through interest of mvestigators willing to concern
themselves with hife processes aging of infants and young
children this led to development of the medical specialty
of pediatrics The same order of mvestigation 1s 1mpera
tive for mdniduals who have reached their peak of con
structive development and at different chronologie periods
commence the descent toward semlity These retrogressne
changes make their gross not their chemical appearance
at what 1s designated middle age Chemical basis for such
changes must develop years earher Such retrogressive

2) 5 em 99415419 My 26 1944
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tissue modifications progress with penods of transitory
tissue adj and malad, until the changes
become fixed and stabihized as a state of disease or physio-
logic semlity Such states are mot reversible though they
may represent periods of tissue reaction 1n an attempt at
stabilization
Symptoms and signs of departures from the retrogres
sne agmng normal are varied and vamable depending on
which organ organ system or tissue expresses itself 1n
such change and therr modificanon varmability and
tensity and the readiness with which they develop are
partly genmetic and partly due to metabohc changes w
cells The latter should be amenable to use of appropriate
diets arded by accurately determined mnorgame and vitamin
ppl Bioch ! and 1 research for
older age groups 15 imperative for prevention of a con
siderable proportion of degenerative diseases
Ascroscopic studies of cell changes are esseatial for
morphologic and anatomuc understanding of disease bLut
they afford little und ting of those pathol Iife
processes which finally assume such chemmcal intensity as
to modify cell structure and demonstrate their presence by
physical change the commencement of disease frequently
encountered 1n the rmddle aged group Pathology physt
ology and pharmacology of the future will be bjochemmeal
and biophysical Thus 15 necessary if mformation 15 t0
be obtamed of changing chenucal Iife of tissues as they
advance from one age period to another and as these
periods are modified by departures from the normal With
such knowledge these chemical changes within cells can
to some extent be regulated and guided not to prolong
Iife wto a useless and unhappy semle state but to conserve
and protect at periods when such control may effectively
relate stself m work for the ndividual the fanuly and
the social and econonuc order
Unfortunate P 1 o lary Diag m
Cardiac Problems 1s deplored by F A Willws * By formu

(9 Poc Suf M U May Cia 1847047 Dec
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lary diagnosis 1s meant the fallacions practice of accord
ing unner<al and unequivocal significance to various
symptoms and signs regardless of therr relevance to the
mdnidual diagnostic problem under consideration Med:
cine 15 threatened by mechanization if tume tested methods
of physical diagnosts are permitted to deteriorate For
mulary Bt always 1tself more
when large groups are subjected to examinations dictated
by arbitrary regulations obviously designed to limit mdu
vidual interpretation by many examiners

With regard to cardiac murmurs the formulary edict 1s
warded to the effect that under all arcutustances these
murmurs are abnormalities and thereby imply existence
of heart disease This 1s fallacious for many murmurs are
physiologic the result of increased arculation rate under
certain arcumstances of anatomic contact of perrcardum
and pleura and of other functional occurrences The pre
systolie or diastolic murmur regardless of its Iocation 1
wirtually without exception sigmificant However the
systohic murmur 15 commonty only of physiologic 1mpor
tance particularly when sttuated in the pulmome area
and at the cardiac apex The latter murmurs are commonly
considered indicative of regurgitation at the mitral vale
This interpretation may be correct when the heart 1s
greatly enlarged but mn hearts of normal size especially in
vounger patients without antecedent histories of rheumatic
fever and with nermal cardiac function diagnosis of mutral
regurgitation 1s usually mcorrect In fact uncomphcated
witral regurgitation of endocardial ongin 1s so rare as to
be almost a pathologic curiosity Thus acceptance of a
murmur as mdrcative of heart disease without careful cor
relation with other evidence ts easily capable of leading to
serious diagnostic error

[Tt secms a shame that so many children must lead unhappy hves
and so many parcnts must be made miserable by physic ans _placing
unwarranted tmportance ot murmurs 1 _the absence of active
rheumatic fe er or cardiac enlargement —Ed.

Other phenomena which likewise may be of only physt
ologic importance become obstacles when formulary
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tissue modifications progress with periods of transitory
tissue adjustment and maladjustment until the changes
become fixed and statihized as a state of disease or physio-
logic semlity Such states are not reversible though they
may represent pcrmds of tissue reaction sn an attempt at
stabihzanon

Symptoms and signs of departures from the retrogres
swe aging normal are varted and vanable depending on
which organ organ system or tissue expresses itself m
such change and their modification varability and m
tensity and the readmness with which they develop are
partly genetic and partly due to metabolic changes n
cells The latter should be amenable to use of appropriate
diets arded by accurately determined morgansc and vitamn
supplements Brochemical and nputritional research for
older age groups 1s imperative for prevention of a con
siderable proportion of degenerative diseases

Microscopic studies of cell changes are essential for
morphol and understanding of disease but
they afford httle understanding of those pathologic lfe
proces es which finally assume such chemical intensity a5
to modify cell structure and demanstrate their presence by
physical change the of disease frequent]
encountered 1n the middle aged group Pathology physt
ology and pharmacology of the future will be biochemical
and biophysical Ths 1s necessary if information 15 to
be obtamed of changing chemucal hife of tissues as they
advance from one age period to another and as these
periods are modified by departures from the normal With
such knowledge these chemical changes within cells can
to some extent be regulated and gwded not to prolong
hfe 1nto a useless and unhappy senile state but to conserve
and protect at pertods when such control may effectvely
relate atself 1 work for the individual the fammly and
the socal and econonue order

Unfortunate Prevalence of Formulary Diagnosis
Cardac Problems is deplored by I' A Willws By formu

TG7 Pre Suf Met May Cin 18 470471 Dec.
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Ninety per cent of cases of heart disease and of con
gestive failure may be diagnosed and treated satisfactonly
without the aid of any laboratory work Fluoroscopy in
the nsual cases of heart disease shows enlargement and the
shape of the heart and cangestion of the lungs Enlarge
ment can often be d d by physical dis
tortions are more difficult to determine but not so impor
tant from a practical viewpoint Congestion of the lungs
can be establi hed by presence of dyspnea and rales
Electrocardiography remamns 1 many cases a luxury and
refinernent that intrigues the physician more than 1t helps
the patient It shows an pected bundle
branch block 1 an otherwise healthy person or ewvidence
of coronary sclerosis 1 a muddle aged man even so
handling of the'case except for admomtion of moderation
will probably not matermally affect the prognosis The
electrocardiogram 1s of great practical value in dagnosis
of tachycardia of ventncular ormgin  adequate use of
quimdine may be hfe saving since unless this arrhythmia
15 stopped it may precipitate severe congestive farlure or
cause sudden death Discarding of electrocardiography 15
not bemng advocated 1t 1s fine to have an electracardiogram
mn every case of suspected or known heart disease and
senal studies in myocardial infarction but «f tracings are

not readily obtamable there should not be too much
concern

Estimations of venous pressure and circulation times
usually done together are of diagnostic value the former
m questionable cases of heart failure suspected cases of
constrictive pericarditis  mediastinal venous thrombosis
and peripheral venous thrombosis and the latter 1n de
termuning the presence of congestive failure and its degree
In congestnne failure the venous pressure usually 200
mm water Or more rises more than 20 mm with pres
sure on the right upper quadrant of the abdomen With
venous thrombosis this nise does not occur whereas open
g and closing the fist of the tested extremuty results mn
great nise of pressure
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cniteria are operative  Sumple tachycardia 1s commonly
constdered as presumptive ewvidence of existent cardic
disease even though corroborative symptoms or signs e
absent Many perfectly normal persons exhibit tachycardia
under the stress of physical exammation Hence establish
ment of an arbitrary level for heart rate without the
opportumty of applymg mdividual judgment 1s absurd

Munor disturbances of cardiac rhythm such as smws
arrhythmia and premature contractions are sometimes
the sole evidence 1n erroneous dragnosis of heart disease
Actually these arrhythmuas occur far more commonly 18
the structurally normal heart than i the diseased organ
When heart disease exists the arrhythmia 1s so over
shadowed by other symptoms and signs as ta be neglgible

Widespread use of electrocardsography has been the
most fertile soil for formulary nterpretation Electro-
cardiography 15 a preaise method of exammmation but
clearly a diagnostic adjunct and only a precision method
when correlated with symptoms and signs and when 1ts
physiologic variations are hnown and distinguished from
simulating pathologic variations Serious heart disease
may be present when the electrocardiogram 1s normal
Likewse certain alterations m the electrocardiogram occur
when no other evidence whatsoever of heart disease
exists Electrocardiographte findings must never be the
sole evidence for diagnosis of heart disease

Selection and Interpretation of Laboratory Tests 1s
discussed by Wallace M Yater (Washmgton D C)
Now more than ever economuc aspects of medicine are
smportant and by judicious selection and frugal use of
sumpler and more definstive laboratory examnations good
medicine may be practiced more economucally and with
out overburdemng dwmndling techmical personnel Ex
travagance 1n use of the lahoratory results because of lach
of knowledge of proper use of its services unwllingaess
to spend sufficient tume m history taking and phystcal
exammations or unbridled scientific enthustasm
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Report of Re-Examuination of 4,994 Men Disqualified
for General Military Service Because of Diagnosis of
Cardiovascular Defects Robert I Levy (New York
City) Witam D Stroud (Philadelphia) and Paul B
White® (Boston) report that of 4994 cardiovasculer
rejectees d 863 were resut d as 1A and 4131
had rejection as 4F confirmed (Table 1) Chicago yelded

TABLE 1—Rzsotrs o7 Re ExaMinamon ry SreciaL Boawss

3
x R F)
dedl B | 3 !aup| 2E
skl 2 E [=8£| & | =
ceGl & S | Z56] &l | wh
o, of cages’
Total examined 4994 | 1000 | 1000 [ 1000 | B03S | 959
Resubmtted 263 ) 18 s ) goz{ [
Fimally sejected 4131 g12| 961| sos| se4 | M
% of total cases examinad
Toal examu ed 1000 ] 1000 { 1000 ! 1000 | 2000 | 2000
Rerobrutted 173( 188 ] 38| 192 165 24
Finally rejectsd 827 ) 81.2| 962 | 808 8385 ] 71¢

the Jowest salvage (383 per cent) apparently because
cardiovascular experts had been freely used in deasions
about doubtful cases a p dure which might profitabl
be followed by other examinmng groups Causes for rejec
tion are shown in Table 2 The principal one was rheumat
3¢ heart disease found 1n 2476 men (50 per cent of the
total and 599 per cent of the final 4F gronp) Mitral
vahular disease without aortic salvular disease was diag
nosed mn 1500 (750 with obvious stenosis) aortic valvy
far disease without apparent mitral valve molvement
in 280 (72 aortic stenosis and 208 aortic regurgitation
alone) and mitral and aortic valvular disease combined
1 628 Auricular fibnilation complicating mutral stenosis
was found m 24 cases Incdence of rheumatic heart dis
ease varied from 70 3 per cent of rejectees in Chicago to
396 per cent 1 San Franasco

Hypertension was found m 1059 cases (256 per cent
of 4F cases and 21 per cent of total series) the majority

) J A M A 12393794 De 11 10291085 D e 8 194
P
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particudar nterest which remaimn unsolved and should be
the focus of follow up study (1) interpretation of apical
systolic murmurs (may they if very shght or even shight
m absence of any other abmormal or doubtful finding
be dered d reason for rej >
upper limits of normal blood pressure {may the ystolic
pressure 1n \ery nervous young men be set perhaps as
high as 160 mm or more provided diastolic pressure does
not exceed 90 mm ?) (3) lmuts of normal pulse rate
at rest (may there not be a wider range say 40-120 per
minute than that actually gren in current critena?)
(4) heart s1ize which also vartes widely especially accord
g to body buld (5) electrocardiogram of which the
wide range of normal has not been explored adequately
(6) neurocirculatory asthema difficult to diagnose when
muld but probably rejectable even when shght unless there
15 obvious correctable cause (7) recent rheumatic fever
a hazard even when the heart seems perfectly normal and
(8) exerase tests the usefulness of which 1n cardiovascu
lar exanunation for mulitary service is questionable

Follow up of men reclassified as 1A and especially of
doubtful borderline cases mn the final 4F group should
1n future years aid 1n solving some remanung problems in

ds ular d ‘Wisdom of ding these re
examnations for the sake of salvage alone 15 doubtful
but apphcations of lessons learned should be helpful n
future examinations

Sigmificance of Gastro Intestinal Tract Abnormalities

as Related to of Cardiac D Clarence
F G Brown and Ralph E Dolkart (Northwestern Univ )
) the inter rel; tup of reflex pt n

volving the cardiovascular and gastro-mntestial systems
Willius and Fitzpatrich 20 years ago reported that 39
per cenit of patients with chronic gallbladder disease had
assoctated changes of the cardiovascular system coronary
artery sclerosis being the most common More recently
Ravdin and Ius co-workers have recommended cholecys

(6) M Cln N rth Amenca 28 307111 Jasvary 1544
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showed elevation of both systolic and dastolic levels
madence vaned httle with geography but was relatnely
more common in the fourth than i the third decade
Neurocirculatory asthenta was present i 204 cases with
Negroes rarely affected Incidence varied from 8 per cent
1n Boston to 11 per cent 1n Chicago There were 189
cases of sinus tachycardia with numbers varymg from 75
mn Chicago to 8 mn Philadelphia Congemtal heart disease
was found m 183 cases the commonest abnormality bemng
ventricular septal defect (Rogers disease) mn over a
third Other congenital defects were patent ductus arten
osus pulmonary stenosis coarctation of the aorta auncu
lar septal defect and subaortic stenosis City madence
varied from 63 cases n San Franasco to 18 cases m
Philadelphia

Other causes for rejection included cardiac enlarge
ment alone determined by roentgen examnation m 76
cases arrhythmia m 32 electrocardiographic abnormalt
ties alone in 32 cardiovascular syphilis i 17 thyro-
toxicosts 1 14 recent rheumatic fever i 13 cardiac
stram from chest deformities m 10 coronary heart dis
ease n 6 pericarditts in 4 and peripheral vascular defects
m 3 Unspecified heart disease was diagnosed sn 113

History of rheumatic fever was obtaned m shghtly over
a fourth of those with rheumatic heart disease (288 per
cent 1n four cittes) and n nearly half of those i Boston
and New York City History of chorea was rare

There were 386 Negroes among 4 035 men examned 1t
four cities and a few Chinese and Filipmnos There was 3
high rejection rate for Negroes (88 per cent) and a very
tugh rejection rate for Chinese and Filipmos (100 per
cent) Nme of 15 cases of aortic syphihs were among
Negroes and hypertension was also more frequent 1
Negroes (38 5 per cent of final 4F cases compared to 23 1
per cent for white men) Rheumatic heart disease was
evenly represented but peurocirculatory asthena was
much less 1n Negroes (09 compared to 55 per cent)

Tentative opimons are expressed about problems of



MISCELLANEOUS 567

accentuates the frequency or degree of coronary artery
spasm Treatment of atus hernia 1s either surgical or
palliative Small frequent feedings careful mamtenance of
an upnight posture during and considerably after eating
and use of antispasmodics are mndrcated

Irntable bowel syndrome or nervous indigestion 1s one
of the gast 1 tract \|
Almost any ntra abdorunal viscus may imtiate reflexes
which may affect the coronary circulation heart rate or
thythm It 1s well established that actual torsion or simple
tension from any cause which twists or pulls a viscus sets
up visceral reflexes which affect the entwe arculatory
system

Among the abdonunal organs those classed as hollow
viscera are the most frequent source of coronary embar
rassment Emptymng a distended bladder frequently re
beve dull precordial discomfort With a spastic bowel
chest pain 1s often relieved by redistribution of gases or
by a bowel movement with free expulsion of gas and re
sultant lowering of intralurmnal pressure All of these
phenomena are increased by presence of organic changes
m the gut wall With diverticulosis increased production
of reflex stimulation may result when there 15 mechamcal
embarrassment 1n one or more of the diverticula which
1s further increased when actual diverticuhtis and con
comitant colon spasm exist

Modern Management of Injunes of the Heart, Hugh
Barber states that acadents likely to injure the heart
directly are crushing injurtes of the thorax a blow aver
the chest and a fall from a height In the young and elas
tic chest the heart may be damaged without fracture of
thoracic bones The only strains worthy of constderation
are intense efforts with chest fixed and glottis closed

Auncular fibnllation may follow intense stram m a
previously normal heart If mitral stenosis or myocardial
d 1s present a 1y shight effort may
precipitate tius arrhythmia Auncular fibnillation after 2
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tectomy 1n patients with angina and diseased gallbladders
Although Marsel and Alvarez reported that there 1 1o
proof that bilary tract disease has any direct infiuence m
the production of heart disease the authors believe the
climical problem does not revolve around presence or ab-
sence of such a relationship Rather if presence of gall
bladder dtsease acts as a reflex trigger mechamsm throuk
which the frequency of anginal attacks 1s increased re
moval of the associated abnormahty the gallbladder 1s2
constructive step in therapy Studies indicate that the
coronary arteries are dilated by responses of the sym
pathetic system to adrenalin and constricted by the vagus
It 15 probably through mediation with such reflex connec
tions that gallbladder abnormalitres alter the course of
mdividuals with coronary artery disease

Accordingly careful search for gallbladder disease
should be made 1n individuals who mamfest food mtoler
ances have associated stomach or bowel distress as 1
dicated by gaseous distention after meals or upper nght
quadrant distress and evidence of coronary artery diseast-
Cholecystectomy 1 properly selected risks 1s definitely
dicated and poor surgical risks should be managed with
2 view toward minimizing the reflex stimuli ansmg from
the gallbladder

Hiatus hernia also enters into the inter relationship of
cardiac and gastro-intestinal systems Not infrequently
substernal pain radating to the shoulder may be a pre
sentng symptom of hiatus hernia and 1s commonly nusit
terpreted as of coronary artery origmn Exertional dyspnea
may be present but may result from reduction of vital
capacity owing to presence of a large portion of the
stomach m the chest Other cardiac symptoms may be the
result of rotation or displacement of the heart or m
creased intra abdominal pressure from below The fore
gomng indicate the mechamical aspects of hiatus hermia
which may mumic heart disease Both conditions may occus
yogether and 1 such instances there 15 doubtless a re
fex trigger mechantsm as i gallbladder disease which
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There has been considerable controversy about prnimary
cardiac overstram  Occasionally after intense effort with
chest fixed and glottis closed there 1s history of distress
with dyspnea and perhaps a restless mght It 15 difficult
to dismmss this as neurosts but there are no physical bases
for diagnois of heart disability If following stramn there
are dyspnea on exertion precordsal discomfort with palpt
tation and perhaps some premature contractions 2 full 1n
vestigation 1s essentral includ drolog:
to demonstrate absence of structural disease Persisting
functional wncapaaity of the heart whether 1t appears to
follow direct violence or an alleged stramn requires all the
encouragement the patient s physician can provide

Carot:d Sinus Syndrome Since 1933 when Weiss and
Baker reported 15 cases of an abnormally sensitive carotid
simus resulting n attacks of syncope and convulsiens
numerous cases of this type have been recorded but the
phenomenon 1s not always borne i mind The vagus
nerve the vasomotor depres<or nerves and the central mo-
tor pathways may be called into play mdividually or col
lectively and the resultant chimeal entity will depend on
predominance of any particular pathway The three types
of syndromes re d are vagal ck d by car
diac slowing and asystole followed by syncope and 2
convulsion depressor marked by severe and often alarm
g fall 1 blood pressure and central m which no ob
servable changes 1n blood pressure or heart rate occur to
explamn the syncope or comvulsion Commonly the entity
occurs i mixed form and then 1t 1s usually classified ac
cording to the most predomunant finding

S L Zimmerman reports six cases observed at the
U S Veterans Admumstration Facity Columbia § C
Frne were vagal the sixth was of the depressor type
with associated low basal metabolic rate Medical treat
ment afforded some relief 1n four cases n one the
Ppatient was not admatted for treatiment and another patient
showed no response to atropine therapy The presence of
TTO T Lb ACIa Med 2815481555 O tber 1342
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crushing tnjury of the chest suggests a sertously njured
heart for which long rest 1s mdicated In normal hearts
thythm may be restored by quumdine Valvular or myo
cardial disease must be controlled by digitahs

An unusually slow rate after a blow over the chest i
fatrly common probably due to simple sinus bradycardia
which will disappear 1 a few days without sigmificant
symptoms However 1t may be due to heart block so
electr dtography d i E les are com
mon after mjury but therr sigmificance must be assessed
in relation to other findings In the rare event of sudden
death following a blow with no evidence of heart lesion
post mortent a reasonable deduction 15 that mjury set up
ventricular fibnllation

Angna of effort the result of accident may appear after
actiity has been resumed after rest occasioned by other
wjury Prognosis apparently depends on origmal state of
the heart and coronary arteries Sometimes angma per
sists but a good prognosis 1s Justified Coronary throm
bosts 15 rare after mjury

Symptoms of myocardial contuston are distress of the
acadent and development of dyspnea precordial pam or
discomfort and famtness some hours later Symptoms may
be masked by associated thoracic or lung myurtes a full
nvestigation may show temporary electrocardiographic
changes but prognosis for eventual recovery 13 good I
a large hemopericardium develops the signs are of heart
tamponade or compression of the heart The clical pic
ture of heart tamponade 15 especrally umportant mn case of
a stab wound of the chest because 1t suggests a wound
of the heart muscle which may be successfully sutured
Traumatic perscarditts 1s an indication for surgical drain

age

chrslstcnt functional capacity of the heart with symp-
toms simulating those of the senle heart with myocardsal
weakness may deelop following some chest injunes but
emphysema pneumocomosis or other explanation of
dysprea must be excluded
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disease. In the much rarer type the arculation abnormally
dimmishes when the patient assumes the erect position

Many weakhened patients cannot stand without involun
tary muscular movements of the lower extrembties Such
movements are always called forth 1n persons subject to
famting before they collapse and they seem designed
to support the arculation Their presence 1s regarded as
evxdence of the madequacy of the vasomotor and other air
culatory responses to maintain blood pressure

Most pattents with symptoms referable to their erren
lation without detected organie disease the group often
dragnosed as having neuroareulatory asthenta show n
co ordination of the circulation Frequency of such 1n co~
ordination 1n many disease conditions 15 suggested 2s the
reason for the pread occurrence of D these
patients exlubit such as undue breathlessness on exertion
faintness and dizziness

Analysis of Shock. Virgil H Moon® (Jefferson Med
College) emphasizes the confusion that anses from the
fact that three unrelated mechamsms may cause chmcal
signs of shock following mjuries primary or neurogente
shock effects of hemorrhage and delayed or secondary
shock. These may operate singly or in combination Trau
matic shock 15 not a disease but a syndrome representing
the summative effects of the aforementioned condihons
Each causes low arterial pressure, hence they cannot be
distinguished by that criterion

Physiologic disturbances which accompany secondary
shock are not the same as thase of hemorrhage (see Table)
Sunple uncomplicated hemorrhages apparently will not
produce the shock syndrome but hemorrhage when pres
ent 1s 2 highly important contnbutory factor A person
n whom secondary shock 15 developing may not withstand
the loss of an amount of blood which would be msigmfi
cant m an otherwise normal person Loss of capillary

s and ab P of hel are m
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the synd was eastly blished 1t atl sx cases In
two the precipitating factor was an abnormal or sudden
movement of the head a third patient learned that he
could avoid an attach by holding his head between fus
hands

Treatment 1s usually medical unless attacks are fre
quent and incapacitating Worry and fatigue should be
nummuzed The vagal type often responds to atropine
sulfate 1/150 gr three to four tumes daily sometunes
supplemented with ephedrine adremahn henzednne o
parednne The depressor type may be reheved with any
of the sympathomimetic drugs

[The cditor recently saw a patient with this syndrome cured
by the remaval of 2 suture needle from the nght tonsillar fossa,
left there many years before during a tonsitlectomy ~-]

Chuzcal Studies on In co-ordmation of the Circulation
As Determined by Response to Ansing are reported by
Isaac Starr* (Untv of Pennsylvama Hosp ) Circulatory
adaptation can be studied by observing changes m cardiac
output and bloed pressure wihich follow change of post
tion Response of the airculation when the subject arose
as determuned by the ballistocardiograph was used as 3
test of 1ts co ordinatian e of ahility to adapt the cardiat
outptt to the needs of the moment Normal standards for
airculatory co ordination were determined by a statistical
analysis of the results of 120 tests made on 75 healthy
voung adults before and after risng while abnormaliies
were studied by about 200 tests on 150 ambulatory patients

In healthy persons the physiologic adjustment neces
sitated by assuming the erect position s largely accom
plshed by the vasomotor mechamism  and the cardac
output changes but litle In many sick persons the ar
culation changes much more and the abnormality may be
n ether direction In the commoner type the circulation
N axgduly sncreased on ansmg as 1if the vasomotor re

sponsése WETE 1S Cient to support the blood pressure
\\f"&s i3 found frequently 1n many types of

unaided

——————— t 22 313826 November 194}
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respond more readily to treatment than do those with ad
vanced secondary shock Observations on concentration
of the blood and consideration of tsme elapsed sice in
jury are valuable in determining which mechanism 1s the
major factor causing arculatory deficiency Loss of blood
volume 15 an outstanding feature after hemorrhages and
m secondary shock After serious hemorrhages transfu
sions of whole blood provide the ideal remedy In shack
d b the patient does not

lack erythrocytes but needs fluid to restore the blood to
normal composition and volume hence the 1deal replace
ment flwd 1s human plasma or serum in normal or
isotonie  concentration However the same ameunt of
plasma concentrated to one half or even one fifth 1ts
onginal solume 1s far more effectre m counteracting both
low blood volume and deranged equilibrium of flurds which
ate prorunent factors mn the mechamsm by which shock
develops

Early recognition and treatment are important of favor
able results are to be achieved Treatment must anticipate
the complicated interplay of agencies whose combined
effects culminate 1n the syndrome of shock It must be ad
mmstered before failing cireulation and assoctated anoxia
have produced srreversible changes 1n tissues whose func
tions are vital

Heart 1n Pregnancy Prognostic Aspects are discussed
by Wilham A Sodeman and Edward L King' (Tulane
Umniv ) Use 1n obstetric cardiacs of the New York Heart
Association classification has met with widespread en
thustasm Generally the rule holds that patients in class
I will give Ittle or no trouble those 1n class II probably
will not those 1n class III may present a senous problem
and those in class IV present not only difficulties m man
agement but also a high mortality In applymng these rules
to the pregnant woman it must be recogmzed that cer
tan symptoms used s classification of cardac patrents
1 general may anse in normal pregnant women and

(3) Souwth. M. J 37235299 Apdd 1344
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portant factors 1n secondary shock but have not been
shown to play a part esther m primary shock or m the
effects of hemorrthage Abnormal permeability disturbs
the mechanism of fluid balance leading to edema of viscer
and hemoconcentration Serious derangement of reaal

Conmraster Fraruzes

Traus I Suocx T Hewommux
Endothelium {Permeable to {Impermeable
colfords
Flow of lymph . . ncreased Decreased
T1ssue Adee o seen...... [Increased |Decreased
l'léud Disturbed Undx.mrba;l
T
Vamsting ersistent No vomuting
Duarchea e Absent
Saline, Often cffective
Excretion Deficient [Unimpasred
Urice C low[No
volume, albumin|
erythrocytes hile
debris
Blood
[v’ 1; e, L.
ConCentiation ws—m—|Increased
Nonprotemn mitrogen ... fIncreased
Potassitm .| Increased
Plasma chlondes Decreased
Negropsy fin

dings
Edema of soft tissues . [Characteristic
Ee_mqs effusions —|Present

Organ weight .. fIncreased
Gastro-mtestinal tract _[Dilated, atomsc
Parenchymaal necroses .|Present

function accompantes secondary shoch This 1s seen after
1njuries and burns with mtestinal obstruction mesentenc
thrombosis metabolic intoxicattons anaphylaxss transfu
sian reactions severe nfections and from effects of various
leSDns-

Clinical management of shock requires recogmtion of
the causative mechamsm Patients with primary or hemor
rhagic shock unless accompamied by extensive trauma
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respond more readily to treatment than do those with ad
vanced secondary shock Observations on concentration
of the blood and consideration of time elapsed since
jury are valuable i determimng which mechamsm s the
major factor causing circulatory deficsency Loss of blood
volume 15 an outstanding feature after hemorrhages and
n secondary shoch After serious hemorrhages transfu
stons of whole blood provide the ideal remedy In shock
pamed b ation the patient does not

fack erythrocytes but needs flud to sestore the blood to
normal composition and volume hence the 1deal replace
ment flud ts human plasma or serum i normal or
ssotomic concentration However the same amount of
plasma concentrated to one half or even one fifth its
ongmal volume 15 far more effective 1n counteracting both
low blood volume and deranged equilibrium of fluxds which
are promment factors n the mechamsm by which shockh
develops

Early and are if favor
able results are to be achieved Treatment must anticipate
the complicated mterplay of agencies whose combined
effects culmmate m the syndrome of shock It must be ad
munstered before failing circulation and associated anoxia
have produced srreversible changes 1n tissues whose func
tions are vital

Heart 1n Pro P Aspects are d d
by Willam A Sodeman and Edward L. King (Tulane
Univ) Use n obstetric cardiacs of the New York Heart
Association classification has met with widespread en
thusiasm Generally the rule holds that patents i class
T will give Lttle or no trouble those 1n class II probably
will not those 1n class I1T may present a serous problem
and those m class IV present not only difficulties 1n man
agement but also a high mortality In applying these rules
to the pregnant woman it must be recogmzed that cer
tamn symptoms used i classification of cardiac patients
m general may anse 1 normal pregnant women and
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portant factors n secondary shock but haye mot been
shown to play a part either m primary shock or i the
effects of hemorrhage  Abnormal permeability disturbs
the mechamsm of flud balance leading to edema of niscera
and  hemoconcentration Serious derangement 4f renal
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function accompantes secondary shock This 1s seen after
mjuries and burns with mtestinal ohstruction mesentersc

thrombosis b 100 phylaxis transfu
sion reactions severe mfections and from effects of various
poisons

Chmeal management of shock requres recogmtion of
the causative mechanism Patients with primary or hemor
rhagic shock unless accompamed by extensive trauma
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yvertigo syncope anginal pam and sudden death appearing
with hittle warmng Acute rheumatic fever s rare mn
pregnancy Carr found only 8 instances 1n 1061 consecu
tive cases of chronic rheumatic heart disease 1n pregnancy
Sudden changes in blood pressure often develop in preg
nancy and may be accompamed by signs of heart faiture
The pattent with hypertensne disease demands close care
ful frequent examinations to make possible adequate prog
nostic and therapeutic plans which cannot be based solely
on the 1 cl: C 1 lesions account
for 15-25 per cent of cardiac disease i pregnancy
lesions with arteriovenous shunts and coarctation of the
aorta add to pregnancy hazards which are unpredictable
by the funictional classification Marked aortic regurgita
tion offers a serious prognosss and obviously the msult of
pregnancy 1s to be avoided

Despite the fact that the patient may be well compen
sated and fall in class T history of previous congestive
heart farlure indicates impaired cardiac reserve and pos
sibility of recurrence In one group 75 per cent with past
tustory of heart failure developed heart failure agamm 1n
pregnancy whereas among those with no previous decom
pensation failure developed 1a only 15 per cent Pregnancy
does 1ot seem to be important as a cause of subacute bac
terial endocarditis nor does 1t confer mmumty or
hasten the disease Prognosis for the mother 1s hopeless
but for the fetus 1s good Therapeutic abortion 1s not m
dicated but the mother 1s carried te term or to the period
of viability cesarean section 1s indicated on the moribund
patient Tuberculosts nephritis and diabetes affect cardiac
reserve and must be considered 1n prognosts

Etiology Diagnosis and Treatment of Acute Dilatation
of the Heart, A Graham Asher states that chimical cases
of acute dilatation present various muxtures of tonogemc
and myogenic types and treatment and prognosis rest on
the predomunating factors Acute hypertension vasomotor
disorders and anoxia lead to tonogenic dilatation Treat

@ K CuM oIS M ) 194
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evaluation must be made 1n terms of the normal preguant
woman of similar type and stage of pregnancy The ar
diac state 1 pregnancy 1s not static with progress of
pregnancy or of heart disease and changes mn environ
mental factors a patient may need reclassification Com
mon cause of cardiac stram such as mfection exescise
sudden mises 1n blood pressure psychic trauma hemor
rhage shoch coitus alcoholism dietary excesses malny
tnition  anemuia and arrhythmias associated with rapd
heart action become doubly important when added to the
strain of pregnancy A prime function of prenatal care 15
to forewarn the patient of these because they are largely
removable or preventable
Such factors however do not explamn all discrepances
found 1n classifying heart disease in pregnant women
Other aspects in the indnadual case enter mto the evalua
tion ncluding age lar fibrall; marked cardia¢
enlargement aortic stenosis rheumatic activity hyper
tension certain types of congemtal heart disease syphilinc
sorlic 1 p g heart failure bac
terial endocarditis and smportant complicating disease Age
at which the patient becomes pregnant has a direct bear
g on possible development of congestive failure even
though the funchional classification at the outset 1s class [
In one senes of patients only 16 1 per cent of those under
30 developed signs of heart failure while this ncreased
to 43 6 per cent mn patients over 30 Auncular fibnllation
adds an increased hazard and may be considered an ade
quate contramndication to pregnancy However if the
woman knows the risk imvolved and has real desire for
a child 1intensive treatment may make possible continua
tion of pregnancy with adequate control of heart rate by
i} and a nigid prog of rest Marked cardiac
enfargement reflects severe cardiac strain and the addi
tronal strain of pregnancy ncreases the mnstit m a conds
tion with an already grave prognosis Patients may with
stand the effects of aortic stenosis for many years but 11
same cases there may be dramatic symptoms \mdudmi!
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Iy but moderatels to relieve pamn Stimulation should be
foth central myocardial and penipheral vascular with caf
fune sodiobenzoate or coramne Hypodermic doses of
adrenal cortex extract 4-8 cc n two doses have re
tored blood pressure Careful use of small doses of adren
alin and pituitrin 1s sometimes required Jor residual vaso
motor paralysts Oxygen 1 large amounts reduces the dis
tress and anoxia and should always be used

Acute Ventricular Faslure Harry Evan Rollings (New
Orleans) states that myocardial failure may be rapid
though usually 1t 1s slow and nsidious Unhke angmal
failure 1t 15 never instantaneous Chmcally discermble
cardiac enlargement always precedes 1t and serves as a
valuable differential point 1n that edema and dyspnea oc
curring with a heart of normal size must be ascribed to
auses other than heart muscle failure The heart muscle
niay fal first on the left side or 1t may begin on the right
more tarely 1t occurs on both sides simultaneously In
analysis of etiologic factors m 1000 cases Poyer Leath
and White found hypertension with or without coronary
heart disease 1n 47 per cent sheumatic heart disease 1n
26 per cent uncomplicated coronary heart disease (ex
cept bv myoecardial snfarction) i 16 per cent No other
factor was responsible for as much as 5 per cent madence
Males outnumbered females about 2 1 Precipitating fac
tors which superimposed on these underlying causes pro-
duced heart failure were aurcular fibnllation 14 per
cent coronary thrombo 1s 13 per cent respiratory nfec
nons 11 per cent rheumatic fever 7 per cent pulmonary
wmfarction 3 per cent In 38 per cent onset was gradual
with 1ll defined or no precipitating factor and mn 5 per
cent onset was sudden but precipitatng factor was un
known Prognosis depended more on the exciting than on
underlying causes or age A poor progrosis was always
assoctated with marhed cardiac enlargement Hyperten
sion when present 1ncreased mncidence of decompensation
1 patients with myocardsal infarction
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ment directed to these causes may be rapidly effectve,
Myocarditis arteriosclerosis toxermas and effort under
congestive failure lead to myogenic dilatation treatment
must be symptomatic and supportive with attack on path
ogenests less rapidly effective With acute cor pulmonale
and vahular defects such as aortic or mitral stenosts both
forms of dilatation occur with acute precipitating stram
cyanosts and myocardial damage determiming the propot
tions

Acute dilatation 15 a real emergency and diagnosts must
be made early and at the bedside to be life saving or even
to relieve the great distress Onset 1s abrupt or rapidly
progressive with marhed precordial pain or oppression
angor animt air hunger collapse and shock Symptoms
and signs parallel those of acute myocarditis Marked
pallor 15 more frequent than marked cyanosis Tachy
cardia and palpitation are the rule occasionally abnormal
or terminal bradycardia. Favorable signs of wmprovement
are lesseming of distress slowed respiratory and pulse
rates and tmprovement of heart tones and murmur usually
with nising blood pressure

Physical signs of enlargement may be shght On per
cusston extension of the right border to more than 1 an
to the right of the right sternal border and of the left
border to beyond the mudel lar line 1s a pr pi!
sign of dilatation or pericardial effusion Dilatation of the
right heart associated with hypertrophy gives Mackenzies
sign—diffuse systolic retraction of 1nterspaces along the
lower sternum An apex beat displaced only outward 1
dicates dilatation of the night ventricle an apical impulse

placed both outward and d d suggests dik:
of the left ventricle Dilatation of the right auncle causes
dulness to the night of the lower right sternum  that of
the left auricle leads to filing 1n of an area of dulness at
the cardiac wast or the upper concave area above the feft
ventricle

Treatment 15 that of an acute cardiac emergency with
paip anoxia and failure Morphine should be used gromp!

N
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decompensating heart It helps slow heart rate alio
through depression of sino auncular and aurculoven
tricular nodes Dosage must be carefully indiidualized
and seventy of the patients conditton 15 a gude to
the urgency of speed of digitalization 1 extremel
severe conditions 3t may be admimstered intrave
nously Owygen 15 bemng widely used and may furmsh
dramatic relief from restlesstiess and tachypnea Opintons
differ regarding use of dmwretics They cannot be ex
pected to 1emove large collections of Awid from pleural
or pertoneal spaces 1 or this purpose paracentesis 1s the
proper procedure often affording relief by mproving res
prration  Dinresis often follows paracentesis resulting im
dinunution of peripheral edema \ercunal and xanthme
dwretics are effective 1 manv cases of heart failure \ene
section 1s life saving 1 acute pulmonary edema blood
should be removed rapdly since muinute count Even m
ordmary congestine heart failure removal of a large
amount of blood may give the faihng heart just the re mte
nceded to lead to recovery wstead of progressne failure
Adrenalm and other vasopressor drugs have ne place
treatment except 1 case of ventrrcular standstill when
1t mav be boldhy ingected directhy nto the heart chamber
Use of caffeine coramme and cardiazol 1s not dicated
unless respiratory stimulation 1s needed Squill glucoside
or urgimin s sometimes effective 1 rare cases of ntoler
ance to digitals

Care of Patient with Chronic Heart Disease 1s described
by Fugene A Stead Jr and James V Warren {Emory
Univ ) As long as the heart 1s able to put out blood re
quired for the daily routine failure does not occur W hen
1t 1s niat able to mamtam normal crrenlation symptoms of
fallure develop If the patient 1s put at rest these will
quickly disappear without medication because the heact
15 still capable of mamtaining normal circulation at rest
Thus the patient can be compensated for a long ume b
reducing his actiity and thus reducing the amount of
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In evaluating the mdnidual case one must assemble
all precipitating and underlying factors presented weigh
their ymportance 1n their association with actual strue
tural and orgame changes nd yealize the prognostic sg
mficance of the excing cause Enaluation of breathless
ness 15 important because it antedates appearance of pins
teal sigus of heart dicease other than enlargement

Hypertrophy and dilatation are the natural reaction ot
a heart 1 us attempt to compensate for stresces put ot
1t by constant excess mechimeal hurden Tor a time the
attempt at compensation 15 successfal 1nd the work of
the heart contmues s the patient 15 free from symptom
and thus 1gnorant of inpending danger Iumnlly compen
satinn beenmes madequate and breathlessness appears 00
exertion Soon after edema ot varying degrees s sten It
dependent parts of the body then the fathng heart 15 sub
jected to some added stress perhaps a respiratory mfcc
tion prolonged tachy cardia or overexertion and a sudden
attack of pulmonary edema mav he preapitated Such 1
patient 15 usually seen wittng crect nghung for breath
terrorized because of 1 feehng of suffocation and often
turther encumbered by 2 hacking cough Perspiration 35
profuse supetfienl vens are engorged and distended
Wath nereasiig seventy of pulmorary edema {roth
blood tinged sputum may appear Immediate attentson 15
essential 1f hfe 1s to be preserved Rest sedation dygatalis
oavgen and diuretics are the mnst potent weapons 1t com
Hatmg acute cardiac emergencies

In an acute attick morphine should he admmistered
other sedatives m1y he used when the condition 15 sennt
chrome Digitalis 15 the most wportant weapon 1 controt
of cougestive heart disease 1ts most significant effect 19
lengthening of the refractors pened and depressing oF
slowing wnculoventricular conductton  Control of tachy
cardia and rregular rhythm of auricular hbrllaton de
pends on this action Direct effect on the myocardum:
also 1s umportant 1t mcreases tone of the heart muscle
and contractility of muscle fibers thas auding the dilated
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ventricles When the heart 1s poisoned with potassium
chloride the ventricles dilate the venous pressure rises
m the left and right aunicles and there 15 a tendency
toward a decrease i ventricular output

In one expeniment 1n which diastolic volume and oxygen
consumption were hept constant there were a decrease
1n the mechamcal efficiency of the heart a tendency toward
a decrease m minute output of the ventricles as well as the
mean blood pressure and a rise of venous pressure 1 the
left and night auricles

Digilamd C (cedifansd) 1ncreases the mechamcal effi
ctency of the heart provsded the heart failure has not been
allowed to go too far It 1ncreases cardiac output decreases
ventnicular dilatation and decreases yvenous pressures

Constrictive Pericarditis Classic Type with Pericar-
diectomy Charles k. Yriedberg® {(New York City) re
ports a case it a man o8 as representative of a group of
cases of intractable and otherwise irremediable congestive
heart failure due to constrictive perscarditis which s
amenable to surgical treatment Possibility of an excellent
therapeutic result with operation presents an smportant
d hall i dist constrictive pericar
ditts from congestive heart faillure due to various mntrnsic
cardiac nnd valvular diseases from cisthosts of the ltver
and from other chnical conditions Segre,ation of con
strictine pericarditts as an entity 1s impeded by 1ts uncer
tain etiology absence of a charactenistic chmcal dragnostic
test or of a specific pathologic lesion and even by some
disagreement as to its chnical features

The typical case 1s characterized by ascites pleural ef
fusions venous engorgement and a high venous pressure
which persist despite prolonged and nigid medical treat
ment for heart failure The heart 1s normal or small or at
least not significantly enlarged systolic blood pressure 1s
normal or low pulse pressure ts diminished and cardiac
pulsations are hardly noticeable

P the 15 thick
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blood pumped per day In time regardless of hmtation
of activity cardiac output becomes madequate and symp-
toms reappear By proper use of digitalts the heart can
be strengthened agan with disappearance of symptoms.
After a time cardiac output 1s further decreased, and de
spite digatalis and Irmited actnvity symptoms of congestne
failure are present The resting cardiac output 1s Jow and
salt and water retention will occur even at rest Because
many symptoms of congestive fatlure result from mter
ference 1n function of the lungs and other organs due to
excessive retention of salt and water the patient can be
hept comfortable even with a moderate decrease in cardrac
output if such retention 1s hept nummal by use of diretics
and hmtation of dietary mtake of soditm In time salt
and water retention occurs despite constant therapy and
the patient becomes waterlogged and dies

Thus the patient with congestve failure can be helped
(1) bv rest so that body requirements for blood are less
and daily heart output can be decreased without mter
fermng with body economy (2) by strengthemng the fail
g heart with digitabs to mamtamn an output compatible
with necessary activity and (3) by elnunating salt and
water which tend to be retained when cardiac output be
comes msufficient to support the daily routme of living
Tn practice these measures are combined to fit the needs
of the mdividual patient

A Physiologic Defimttion of Acute Congestive Heart
Muscle Failure 1s presented by George Fahr and Martin
S Buehler (Unn of Mlinnesota) based on anmal ex
periments These proved that decreased mechanical effi
cency 15 the basic factor 1n acute congestive heart failure

Cardinal features of spontaneous heart failure or that
produced by chloroform chloral hydrate alcohol and
diphthena toxin are (1) a decrease mn mechanical eff
ciency of the heart (2) dilatation of the ventricles ()
1 e of venous pressure 1 left and right auricles and “)
2 tendency toward a decrease m minute output of the
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tem which they erther connected with or attributed to a
prestous chest snjury Among the first group of patients
with relatively mmild nonpenetrating chest mnjurtes 15 had
cardiac damage (about 7 per cent) thought to be due to
the njury directly or aggravated by 1t Thirteen of the 36
pattents 1n the second group which represented more
sersous mnjuries had heart conditions thought to be cansed
o aggravated by the acaident

Nearly all patients 1n both groups were at the age when
coronary disease and hypertension are most prevalent
Only three were wn the early part of the fourth decade
The seventy of chest trauma and chances of cardiac
damage do not necessarilv correspond There were many
patients with severe chest mjyury and bilateral nib fracture
of as many as 11 and 13 nibs without cardiac 1volyement
Tt 15 apparently the degree of elasticity of the chest wall
and the type of blow which determuine the chances of
cardiac 1njury by anteroposterior compression It 15 also
woncenvable that in cases m which fracture of nibs does
occur the force of the :mpact 15 brohen or dummished
thereby causing less ot no damage to the substratum

In many nstances 1t 15 difficult to decide whether or not
the cardiac disability 1s related to the trauma Many pa
tients are prone to attribute any and all 1lls to a previous
myury  particularlhy when svmptoms emanate from or
near the site of injury The tendency for some mjured to
exaggerate symptoms for purposes of compensation should
not be overlooked

Symptoms Referable to Digestive Organs Resulting
from Diseases of Abdominal Blood Vessels are resewed
by T W Held (Beth Israel Hesp New Yorh City)
These may be due to arteriosclerosis of the abdommal
aorta and gastric and witestiual sessels spasm of m(estmal
vessels or th of vessels  abd
aorta or portal vein Pelated vascular conditions to be con
sidered are angioneurotic edema and periartenitis nodosa
Aany ssmptoms of these conditions eimulate diseases of
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Inr and may be calaified 1ts resection 1s followed by sharp
Iy mereased pulsations bulging of the heart through the
pericardial defect and clevation of systolic and pulse pres
sure Postoperatively -dequate decortication 1s followed
by progressive chimeal improvement but return of yvenous
pressure to normal may be delayed many months
Problems mn Diagnosis of Heart Disease Joseph C
I'dwards (St Lows) stresses particufrly the differential
diagnosis of functional heart conditions and evaluates
vanous signs and symptoms such as marmurs pulse it
regularity blood pressure fluctnations pam and neurocir
culatory asthema as to their sigmficance in this differen
tiation The distinction between functional and progressise
orgamc heart disease often 1s difficult to make A physician
should not hesitate however to express the opsmon that
the heart 1s normal 1f careful examnation justifies 1t
Failure of the physician to recogmze the condition as
functional may condemn the patient to a hife of mactnity
or imahdism When there 1s no cardiac leston or one not
sufficient to cause the symptoms complained of the physt
cian should <av so emphatically When doubt exsts he
will render his patient a service by consulting a cardiolo
g1t rather than to allow the patient to live m uncertainty
and fear and perhaps progress to 1 cardiac neurosis It
15 Just as serious to put a patient to bed for weehs for
functional pan because of an improperly mterpreted elec
trocardiogram 1 the absence of myocardial infarction
Traumatic Heart Disease Clincal Study of 250
Cases of Nonpenetrating Chest Injuries and Their Rela
tion to Cardac Disabiity H  Arenberg' (New York
City) divides this series of patients into two groups The
first consisting of 214 patients sought medtcal ad be
cause of mjury to the chest and the time interval between
acadent and observation varied from several hours to as
much 15 10 weehs The second group of 36 patients com
plained of symptoms referable to the cardiovascular sy
40 314 318 October 1943
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Bluod pressure was 110/80 pulse 100 Past medical records
howed that the heast had previously been normal A chest
1Jentgenogram showed fulness 1 the regson of the pulmonary
wonus with some increase m root shadows on both sides
thuught due to passive congestion The heart did not appear
t> hive a mutral lesion 1t occupied 45> per cent of the
trinsverse diameter of the thoracic cavity  Electrocardiogram
howed & rate of 110 with normal simus mechamsm P R n
unal 016 QS mtenal 006 and QRS T interval 028
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QRS groups in the classic leads were low I and III showed
large Q waves This was felt compatible with a congemital
detect The patient was discharged seven days after the ac
wdent

Seventeen days after the accident the munmur was shniler
aud more musscal Sedimentation rate was normal The elec
trocardiogram showed remarhable change primardy m T
vaves indicating diffuse myocardial damage mamnly wm the
posterior wall Besides a @ m If and LI there were an
clesated ST 1 IV and deeply tnverted T waves s II IIT
and I\ Readmission was advised with a provisional diagno
1 of contusion to the myocardium and rupture of the mter
sentricular septum During the interval at home the boy had
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the gastro intestinal tract with the primary cause confined
to the blood vessels Artertosclerotic changes i the ab
dominal aorta can even sumufate carcinoma of the stomach

Treatment of mesenteric thrombosis and many of these
condstions 1f not caused by an underlying fatal disea e
1s pnmanly surgical Only rarelv does canalization tahe
place with spontaneous recorvery A ruptured abdomma!
aorta 13 not amenable to treatment and frequently 15 not
diagnosed correctly Conditions wlnch can be snfuenced
by medical treatment include gastric ulcer due to sclerotic
changes mn small artertes of the stomach vague digestne
symptoms due to sclerotic changes 1n vessels of digestie
organs other than the stomach dyspragia intermittent
angrosclerotica intestinalis angioneurotic edema and pen
artenitis nodosa m the rare cases aftecting the gallbladder
or appendix without systemuc v olvement

As degenerative changes 1n the blood vessels occur
there 15 first 1 period of angloneurosts during whih
symptoms are psychic and reversible In the period of
transition they become psychosomatic Finally the diges
trve organs are so deranged by arteriosclerotic changes i
abdominal blood vessels that the symptoms are no longer
amenable to treatment In the angioneurotic or presclerotic
state 1t 1s important to remember that these are functional
disturbances with a potential orgamc basis Patients mu t
be treated botl as angioneurotics and as requiring prevern
trve measures They are subject to development of peptic
ulcer which calls for a special preventine regimen

Traumatic Cardizc Injury in a Child with Probable
Rupture of Interventricular Septum is reported by Edwin
D Bayrd and Stanley Gibson (St Tuhes Hosp
Chicago)

Boy 11 was hut bv an automohile and lost conscrousne ¢
for 2 hort timecomplamts on admussion were headache and
severe pain i the left upper chest quadrant The heart ex
hibated 4 marked svstolic thrill producing actunal vibration ©
the chest wall and a harsh murmur limted to systole over
the whole precordum Heart size was normal to percusuont

(8 J Pedat 113817 Fhnay 194
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grams (Fig 90) showed progressne changes back toward
normal abrupt i the fourth lead gradual m the second and
only shight in the third with a marked Q wave and inverted
T wave continung to marh the site of maximum injury The
T wave mn IV reverted to the upright positson on the thirty
thurd day A stethographic tracing 22 days after the accident
demonstrated a long murmur filhng systole with no diastolic
murmur but a third heart sound mn the apical lead.
The patient was discharged 29 dayvs aiter the second ad
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mssion 47 days after the accid nt feeling well He had no
pan 1n the chest during the last three weehs of ho prtaliza
tuon Later with ele d shawed con
tmuation of the healing process with a complete return to
normal of the second lead and a less pronounced Q3 Ty

In this case the diagnosis of recent heart trauma due to
a nonpenetrating wound to the chest 1s firmly established
on the basis of the patient s age listory of njury lack of
previous cardiac history appearance of a sigmificant mur
mur and thrill not present earlier and progressive changes

m serial electr d actual
the muscle wall That the damage was not hmited to the
nyocardium 15 b d by sudden of a

marhed systolic murmur and thnll Several possible causes
of this munmur were considered rupture of the mter
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been physically actine but only shghtly dyspneic had to sub-
sternal distress and complamed onlv of a hittle stuchy pan
over the apex this was not related to exercise or relieved
by rest but was most marhed when he was tired
Fcanumtion revealed a diffuse 1pical impulce 1n the fourth
and fifth interspaces about 6 em from the mdsternal hue
A thnifi hmuted to systole was palpable aver the entire pre
cordum and to the right part ternal line and was maxial
yust left of the ensiform proce s in the ffth nterspace The
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left border of dulness was approximately 75 cm from the
mid ternal e about 125 em left of the mudclavicular line
A musical very loud systohie murmur (like a ram crow) was
heard over the entire chest anteriorly and posteriorty louder
over the precordum and loudest left of the sternum i the
fifth mterspace It was not transmtted into the neck but was
heard well 1 both anille At the base over the pulmonic
arer the murmur was obliterated by a harsh rumbling roll
ing systolic murmur o diwstolic murmurs were present
Af, was replaced by the rurmur aind M was famt. P was
loud and snapping could be felt with the finger tips and
was much greater than A Thirst ounds at the ba ¢ were 1¢
pliced by the murmur  Blood pressure was 95/68 pulse 100
Repeated chest roentgenograms showed no essential change
1n configurition (Tigs 88 and §9) Repeated ic:lrocardm



THE PERIPHERAL BLOOD VESSELS

Penpheral Vascular Diseases, with Special Reference
to Those Seen 1n the Fighting Forces Treatment 1s dis
cussed by F A R Stammers For diagnosis and prog
nosis and espectally for selecting treatment the most 1m
portant consideration 1s differentiation of symptoms due
ta artersal discase and to accompanying tasospasm Tests
for vasospasm 1nclude effect of 1 warm environment heat
ing the trunk fever and spmal anesthesta The commoner
peripheral vascular diseases of the comparatively young
are thrombo-angntis obliterans Raynaud s disease hyper
hudrosis scalenus anticus s}ndrome acrocyanosts frigida
and p: following pol

There are many forms of treauncnt for these diseases
yarying from change of chimate to mtricate operations
Change of chmate at least dunng wmter 15 of great
beneﬁt m Buergers disease acrocvanosis fngxda and

litis with ex

posure io damp and cold or immersion of the hands m
water are bad Warm overmg for hands and feet should
be pravided Feet should be washed frequently and well
dried and nails should be cut with great care avouding
njury to the nail folds or pulp Corns should be cut onlhv
by a cliropodist

For Buerger s disease 1n which symptoms are not re
lieved by these simple measures some form of pressure pul
sator such as the pavex apparatus 1s most beneficral Con
trast baths datly and gentle massage alse are useful In
Jections to stimulate the vasodilators eg padutin or to
produce mild pyrexia eg TAB vaccne are effectine m
some severe cases A weehly dose of TAB for six weehs
sometimes gives prolonged amehorization of symptoms

Tor the cervieal mb syndrome operation 1s the only
rational treatment Scalenectomy 1s the essential part of
the procedure but when there 1s a defimte cervical nb
over which the radal plexus s stretched it must be re

G M P i3t My 1y e
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auricular septum rupture of the nght anterior sinus of
Valsalia mto the right ventnicle ropture of the aortic
valve traumatic pericarditis  rupture of the mitral vale
rupture of the chordae tendineae rupture of papllary
muscles and rupture of the interventricular septum

Tumng character and location of a murmur due to
rupture of the auricular septum sinus of Valsaha of
aortic value excludes these conditions since such lesions
would produce basal dustolic murmurs Larly abrupt
onset of the murmur (present 134 hour after accdent)
sts character and persistence speah strongly agamnst pent
cardial fricion rub Electrocardiographic findings were not
typical of acute perrcarditis Shape of the heart and its
constancy in roentgenograms did not indicate per\mdlﬂl
effusion which usually follows and there was no signtf
cant precordial pain at any time Mitral vahe rupture 1S
usually secondary to pre eststing valvular disease and
when 1t does occur respiratory distréss 1s almost 1mme
diate and much more promnent than cardiac findings
prognosts 1s poor and most patients succumb within a few
hours to days Murmurs described 1n reported cases O
rupture of chordae tendineae or papillary muscles differ
considerably from those in this case

In 25 previously reported cases of acquired defects of
the interventricular septum due to coronary disease 10
murmur was noted 1 6 (5 reported between 1845 and
1906) 1n 19 there was loud rough shrill or harsh systolic
murmur 1 15 systolic thrill and 1n 2 soft diastolic mur
mur Most patients with acquired nterventricular septal
defect due to trauma died nstantly one who Ined long
enough to be described had a systohc thill and Joud
systolic murmur mashing all heart sounds maximal at
the apex Hence the authors, feel that the heart injur
m their patient was due to rupture of the imters entricular
septurt Such occurrences are rare and survival 1s unique
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Before concludmg that a method of therapy bas demon
strated 1ts value vanous phases of spontaneous improve
ment must be recogmized and evaluited Collateral cireu
fation develops quichly after a major artery 1s occluded
most uleers tend to feal spontancously and cessation of
smolang changes to warm chmates and elimination of
psichie factors Tesult m unprovement these factors must
be assessed 1n judgmg amv spcaific treatment Rest should
be judiciously prescribed VWhen infection severe ulcera
tion or gangrene 1s present rest should be fairly complete
lut 1t must be remembered that prolonged bed rest tends
further to mmpair the crreulation Patients with incipient
or moderate vascular disease should ebtamn exeraise to
tolerance 1e to the pomt of pain If a imb 15 kept ele

vated 1t becomes ischemuc f 1t 15 Jonered too far tissues
become engorged and cyanobe Genperalh 1t 1s best to
mantain a positian so that the distal end of the himb 1s
about 6 1n below the heart level {usually the pomt where
superficral vemns just fill) Climnation of spasm productng
substances 1s perhaps the most smportaut aspect of medical
treatment of penpheral va cular dhsease and should be
nigidly enforced Although spasm of major vessels 15 not
smportant 1n arteriosclerosis ccllateral vessels are usually
ot sclerotic and may be contracted Complete abstinence
from emolung should be emphasized for every patient with
mmpaired circulation Fxposure to cold and emotional dis

plays such as excitement fear raye anietv etc  should
e avorded Sympathorumietic drugs such as epmephrine

cpliedrine and benzedrine should not be admimstered

Value of vasodilating drugs singly or collectively 1 treat

ment of arterio clerosis oblhiterans 1s limted Nonspecific
protem therapy such as typhoud vaccine ntravenously s
probably the best single measure 1n treatment of Buerger s
disease especrally durmg actne phases Physical methods
of treatment mclude heat m +arous forms (sitz bath

thermostatically controlled cradles whirlpool baths paraf

fin baths) gentle massage suction pressure {pavaex)

termttent venous occlusion postural exercises oscillating
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moved or when a tight fibrous band replaces it this must
be cxeised The man with bottle nech shoulders who has
symptoms anly when wearing a pack will not be helped
by operation and must be assigned to duty not requnng
wearing of a pack

When regulation of climite occupation clothing and
hygune has tailed to benefit patients with Raynauds
disease acrocyanosts frigida pohiomyehtis with vasospasm
and hypertudrosis pregangliome sympathectomyy relieves
and sometimes cures [or the lower limbs a large major
ity are cured but relapse follows about 50 per ceat of
operations for the upper limbs Nevertheless when symp
toms are severc or gangrene of fingers 1s threatened
operation should be advised

The most serious peripheral vascular disease 1s thrombo-
angutis obhiterans Young men in the eatly stages respond
to surgery but older patients do not benefit sufficsently to
sustify 1t After enperence m nearly 100 cases Stammcts
believ es that operation for Buerger s disease 1s of no use 1
any patient over 35 As soon as this diagnosis 15 made
m a man m service he should be discharged for it 152
great lability to retain tum

Peripheral Vascular Diseases re classified most simply
as orgamic functional and combined organic and functional
types A true orgame vascular disturbance 15 rre  there
15 almost always some degree of spasm supcrxmpaﬁcd ot
organic occlusion and orgame changes are likely to occuf
following prolonged vasospasm Therefore most cases are
properly classed m the third group Rabert Schwartz
(Pittsburgh) and Harry Warshawsky (White River
Junction Vt) state that a definite etiologic diagnosss oiten
1s impossible 1t 1s more unportant to recogmze that
vascular ampairment 1s present and to begm treatment
promptly

Treatment has three main objectives to mmprove col
fateral circulation and relax spasm alleviate pam and re
move momble parts at the optunal tme and level

M Dull V¢ Admo. 20 389412 Ap ! 1944
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are used as vasodilators The extremity should be wrapped
1 cotton t0 presene its natural warmth with a heat cradle
aver the bed and temperature controlled not to exceed 95
F The extremuty 1s placed m a slightly dependent position
by elevating the head of the bed Room temperature should
be approxumately 90 F if possible Hot packs may be
applied to umimvolved limbs to 1nduce reflex vasodilation
Short wave dathermy to the lumbar area or spnal anes
thesta may be used for the same purpose Suction pressure
therapv 1ntermuttent venous occlusion and the Sanders
osciilating bed are also indicated m acute artenal occlu
sions  etther indnidually or collectnely If facilities are
available embolectomy sheuld be performed early

Mechamsm and Treatment of Raynaud’s Disease
Psychosomatic Disturbance Isidor Mufson (Columbia
Univ ) beheves that in Raynaud s disease a continuous
flow of vasoconstrictor stimuli 15 maintained by a chronmc
psychosomatic disturbance These nduce a partial angio
spasm which becomes complete when the shin 1s exposed
to cold Primarv and complete obliteration of the fumen of
munute vessels results from a compounding of two forces
one emotional and the other physical Secondanly thrombi
appear m these injured vessels and the local fault de
velops Cooling of the shin 1s the trigger mechamsm which
renders complete the partial occlusion of smnute vessels
imtiated and i by p Ity and social
detangements This cyclic type of vasospasm can further
induce a nonspecific endartenitis with secondary spasm and
endovascular thrombi  Additive effect of these leads to
chronic anoxa of tissues with sequelae of ulcers and
gangrene

Only 2 comb of therap directed
first to an improvement 11 mental hygiene and alleviation
of social econormc derangements and secondly to an
crease 1n collateral airculation will obtan a total cure
Raynaud s disease This method of treatment has enabled
Mufson o bring relief to those i whom through co
TGV A T Med 20228238 Fbruary 1944
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bed and wecholy! 1ontophoresis Extreme care must be ex
eraised 1 application of heat to keep the temperature about
93-95 T Temperatures above 100 I’ produce excessne
metabolic demands and may lead to sesere ulceratton of
gangrene Bakun, with strong bulbs imfra red lamps di
thermy and ultraviolet rays 1s condemned for this reason

Lvery conservative meastre should be used i treatment
of peripheral vascular diseases before tesorting to radicit
surgery because these patients are niot good surgical ricke
Nerve block by direct infiltration of peripheral nerves with
1 per cent novocam relieves pam and wmproves local af
culation but the effects are temporary Sympathetic
ganglion block 1s used n treatment of acute thrombo
phlebatis for fower extremities the lumbar paravertebral
route 1s used and for upper extrenuties the stellate
ganglion 15 mfiltrated Novocain 1s first used and of this
15 successful 1 reheving symptoms a more perman¢nt
effect may be secured by alcohol mjection or sympathec
tomy Sympathectomy should be performed only if tests
show an open collateral circulation Peripheral neurotomy
has been used occasionally for relief of intractable pam
Embolectomy 1n acute cases 1s of hittle or no value unless
performed within a few hours Amputation 15 used 1s 3
fast resort when srreversible gangrene 1s present or for
diabetic patients who have spreading intection Site of
amputation 1s vitally wmportint for successful healni
and amputation 1s best delayed until nature has demarcated
the area wvolved localized nfection and attempted auto
amputation

In mamging cases of acute thrombosis or embohsm one
should not (1) delay treatiment more than two or three
hours (2) elevate the extremuty or (3) subject the himb
to heat which exceeds body temperature more than a few
degrees Heparm infusions to decrease blood coagulation
and present extension of the thrombus have been adssed
recently they also are used to prevent postoperatné
thrombosss after embolectomy Optates are used to control
pan Warm drinks alcohol and papavert & A:ﬂrf\ennud\
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intravcnously and heparin may be combined with surgery
to mprove results Surgical measures mclude embolec
tomy concomitant vemn ligation and amputation Lmbo
Iectomy 1s indicated (1) when the condition 15 certainly
not over 24 and preferably not over 10 hours old (2)
when there are no medical contraindications to surgery or
multiple emboli and (3) when there has been lack of
1mproy ement or progression under conservative treatment
If marked arteriosclerosis 15 present and the condition 15
more than 10-12 hours ald or if there 15 assocated
peripheral vascular disease or mflammation surgery prob
ably will be useless because of the danger of thrombosis
recurring

Varicose Vens 1n Soldiers C W Clark (RCAMC)
states that vancosies are common among soldiers
aither because they are not noted at enhistment or because
shight varicosities present enlarge under service conditions
Men who had mjection therapy prior to enhstment with
apparently good results develup recurrences under ardu
ous framng

The following tests are useful m examination (1)
cough test (2) Trendelenburg constriction test (3} three
tourniquet test of Ochsner and Mahorner and (4) patency
of deep crreulation Perthes test as usually employed
does not necessarily mdicate deep venous obstruction If
results with this test are accepted as conclusive treatment
may be demed patients with small saphenous or com
municating venous incompetence In doubtful cases an
elastic bandage may be applied from toes to knee or abave
the patient then walks about for some time If he com
plamns of increased discomfort it indicates madequate re
turn 1n the deep veins

In treatment varicose vems may be classified according
to the table In any but type I particularly n soldiers
there may be rapid recurrence In type IT following sur
gery and retrograde njection of sodium morrhuate the
patient 15 hept 1 bed 24 hours and told to move his leg
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operative effort 1t was possible to remosve the basss for
psychic trauma Ths theory helps explain farlure or linuta
trons of this as well as other forms of therapy

Peripheral Arterial Embolism 1s diseussed by Robert D
Duncan and Mark £ Mvers' (U S Marine Hosp Baltt
more} with report of a c1se of successfully treated brachsal
embolism  Peripheral embolism carries with 1t a Iigh
mortahity rate and a low cure rate The fault :s not alnays
with the surgeon or medical man as many patients are
seen too fate for curatine treatment A lapse of 10-12 hours
from onset of the disease to imtiation of treatment 15
enough to defeat all cfforts at cure 1 a large percentage
of cases One cure has been reported after 17 hours How
ever 1n many cases treatment has been delayed beyond
the pertod of possibility of recovery by a course of conser
vative management or by lack of recogmtion or of realiza
tion of necessity for emergency treatment Brachil em
bolism yields a better prognosis than emboli in other
situations  but falure still results 1 at least 60 per
cent of cases

Diagnosis of peripheral embolisnt 15 comparattely sun
ple The usual symptom ts locahized sudden agomzing
pam m a lmb with tenderness over the pomnt of lodg
ment of the embolus Pulsations are absenf and the kmb
1s cold winte and paralvzed The most common sttes are
femoral artery (44 per cent) shac artery (19 per cent)
Urachial (17 per cent) bifurcation of the aorta (10 per
cent) and popliteal artery (10 per cent) The mun point
m differential dingnosts 15 to distingtush the condition from
thrombosis which mav occur from arteriosclerotic changes
inflummation  Buerger s disease and trauma

Treatment should be surmecal and tiis should be
prompt since 1 conservatne measures are tred first
this may result n defay that makes surgical cure mmpos
sble However certan measures such as sympathetic
njection aids to collateral circulation eg  pavacx boot
mtermittent yenous occluston ndirect heat papaverine

(0 Am. ] S g 621438 Octbe 1943



PERIPHERAL BLOOD VESSELS 597

condyle 15 done Extenstve operations to dissect out the
ng \en are y Intype V provided
the ulcer 15 relatively clean with no great actity of 1
fection igh ligation dnsion and retrograde myection of
the great saphenous vemn combmned with use of an clas
toplast bandage and ambulant treatment produces excel
lent results
Results of this method of treatment were emmently
satisfactory 1 375 hgations and retrograde njections
performed on 231 patients High gromn hgation was done
for of the great sapl vemn on 900 ex
tremities Only three patients i the entire series returned
with a few small localized vancosities which were cleared
up by one or two local mjections Seventy five were re
examined 6-18 months after treatment and no recurrence
was found

Vi hy of Lower E E C Baker and
S H Sedwitz (Youngstown O ) describe a senal method
for study of the venous structures of the leg

\MEetnop —The Dolan mouth test 15 given prior to injec
tion to each patient Then 20 cc diodrast is njected slowly
for about two munutes through a very small needle mto a
small vein on the dorsum of the foot or below the mternal or
external malleolus It 1s rarely mecessary to cut down on a
vem for ingection Two lead screens are used one on either
side of the top of the Buchy table they are wide enough so
that the intervening space allows coverage of half a 14 X 17
m film and long enough to reach from ankle to lower abdo
mcn Between them the extremuty can be satisfactonly posi
tioned so that the entire venous circulation of leg thigh and
lower pelvis can be portrayed on seral films During the
two muinutes of injection six exposures are made The first
two are made from the region of the ankle up after 4-5 cc
dye has been wngected As soon as the tube stand and Bucky
tray can be shifted up two more exposures are made of the
upper leg knee and lower thigh Agam the tube and Bucky
stand are shifted up and the last two exposures are made
mcluding upper thigh and lower pelvis These exposures are
10 pairs and each 15 made from a stereoscopic view The dye
femamns long enough 1 one place to allow differentiation
between deep and superficial circulation Rapsd work permats
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frequently Usually wathin a few hours a discolored streah
appears along the course of the vern and the thrombus can
be felt The patient 1s wallang about after 24 hours
sutures are removed on the seventh day the soldier te
turns to lus umt on the eighth to tenth day and 1s on light
duty for one weeh In about 15 per cent one or two local

‘TREATME iT ON Basis oF Varicosity Tyre

Tyre Constarc ton Trsts Taeatsznr
I Anid tocalized Neg constrscfion  Imjection only
varicosities
II Any degree of Pos Trendelenburg High Dgation divi
great saphenous ston  retrograde n

mncompetence Jection
I Small saphenous Pos three tourms Ligation dwsion ret
type rograde tnjyection of
small saphenous
1V Tncompetent com Three tourmquet  Low thigh or condslar
f

mumcating type  proof hgation division
retrograde 1njection

v \arlw‘li:-wln\n.lth Pos Trendelenburg High ligation  dini
ulcer sion  retrograde 1
Jection
mjections are necessary to complete the thrombosis In
bilateral cases an interval of two to three days should
elapse before the second leg s treated In large varicoss
ties a grom and condylar ligation division and retrograde
mnjection may be done at one sitting with a retrograde
mjection of 4 cc m each The condylar ligation 15 done
first the ven being piched up above the medial condyle
of the femur
In type IIT the small saphenous vein 1s exposed sim
Iarly mn the popliteal space and ligation division and ret
rograde injection of 46 cc of 5 per cent sodwm morrhu
ate performed The vem 1s just under the deep fasca
which has to be divided for exposure When incampetence
of the small and great saphenous vemns occurs m the same
feg ligation and njection of both may be done sumultane
ously or the small saphenous vemn may be treated two or
three days before the large vemn
In the rare type IV hgaton diision and retrograde
mjection of the great saphenous vein well aboyg the medsal
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of the extremity The stereoscopic films persut recon
structton of anatonuc positions with considerable certamnty
The upgermost part of the vencus tree which 1s demon
strable 15 the eaternal iiac ven often seen for several
inches before the dye becomes tco much diluted Near the
femoral fossa mmmedsately belon Pouparts ligament
there 1s normally a large valie where the internal or
greater saphenous empties mto the femoral ven Below
this junction are often several valves about 2 m apart
The femoral vein proceeds down in the region of the
femoral artery wimnding around the mside of the thigh
shightly away from the femur and contimnng down the
mner portion of the thigh toward the poplteal fossa 1t
frequently diides into two or three parts which usually
recombine before the pophitenl fossa 1s reched At the
upper portion of the popliteal fossa the femoral vem
here normally seen as one large vein becomes the popliteal
vein The latter 1s vanable but wsually breaks up mnto
two or three mam trunks which follow the i 1sons of
the pophiteal artery The two ntamn divicons are usvally
the antersor and posterior tihial vems 1 tturd division
the peroneal vein often appears to have its origin beloy
the division of the pophteal mto the two tibial vemns com
ing off the postertor tibial which m turn may dnide into
two parts These three deep rems procecd down fauly
close to the interosseous space hetween tiha and fibula
almost ta the ankle hefore being Tost as ndividual trunks
The mternal or greater saphenous vem starts at the
femoral fossa proceeds down 1 superfical hissues along
the nner portion of the thugh to the knee and 1s demon
strable as a man trunl almost to the ankle Coming off
from the internal saphenous 1n the nuddle and lower thirds
of the thigh are several deep communicating veins which
pass m to the femora! veins Below the knee the internal
saphenous frequently breaks up into many trunks wlhich
anastomose {rech with the superficral arculation The
external saphenous vemn 1s usually a mam trunh from the
ankle up to the knee Tt breahs mto 1 plexus of vemns at
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completion or the six exposures during dye myection Occa
sonally a fourth tilm 15 made with two eaposures one on
etthier half of the film after conclusion of the imjection,
Usually thys 1s made of the upper leg and hnee area

Thus a series of overlapping films 1s obtained from the
awhkle up to and ncluding the lower pehas The tume

|
l
e

E

Fig 91 —Deep block of leg nd | we thsh. The dye {s pa ng up the &b

155 sape sl € roulat on & th - midpo ¢ on of the (h £b. At thi boint, mast

the dye goes mwa d (b ough commencatng e snd upw d throush

 ‘fomoral vein. The deeb € 1t 2 Hocked @ the Ieg and Tw ek i
of the b ¢!

L

interval between the hlms 1s such that 1 the normal case
the venous structures of leg and thigh into which the dye
enters are revisuahized The fourth fifm gunes added mn
formation about passage of the dve in the upper‘por(wn
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of the eatrenuty The stereoscopic films permit recon
struction of anatormc positions with considerable certainty
The uppermost part of the venous tree which 1s demon
strable 15 the eaternal iliac ven often seen for severil
inches before the dye becomes too much diluted Near the
femoral fossa mmmediatelv below Pouparts hgament
there 1s normally a large valve where the internal or
greater saphenous empties mto the femoral vem Below
this junction are often several vahes about 2 m apart
The femoral vemn praceeds down i the region of the
femoral artery winding around the mside of the thugh
shightly away trom the femur and continung down the
mner portion of the thigh toward the popliteal fossa 1t
frequently dinides mto two or three parts which usuallv
recombime before the popliteal foss1 ts reached At the
upper portion of the pophteal fossa the femoral vemn
here normally seen as one large vein hecomes the pophteal
vemn The latter 1s varmable but usually breaks up into
two or three waw trunks which fallaw the drasians of
the popliteal artery The two mam diisions are usually
the anterior and postersor tibrl vems a third dnision
the peroneal vemn often appears to have its angin below
the diision of the popliteal mto the two tihial vemns com
mg off the postersor tibial which 1n turn may dnvide into
two parts These three deep vemns proceed down fairhs
close to the nterosscous space hetween tihia and fibult
almost to the ankle before bemg lost as indnvidual trunks
The wnternal or greater saphenous vemn starts at the
femoral fossa proceeds down m superficial tissues along
the mner portion of the thigh to the knee and 1s demon
strable as a mam trunk almost to the ankle Coming off
from the internal saphenous n the nuddle 1nd lower thirds
of the thigh are several deep commumicating vems which
pass-m to the femoral vems Below the knee the mternal
saphenous frequently breaks up inte manmy trunks which
anastomose freely with the superficial circulation The
external saphenous vein 1s usually a mam trunk from the
ankle up to the knee Tt hreahs mto 1 plexus of vems at
—
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the knee or above or below 1t this pleaus passes pos
teriorly through the superficial tissues and empties into
the internal saphenous either close to the knee or above it

The time clement spread of the dye 1s of same mpor
tance In younger persons with straight vemns the die
passes up more quicklv than 1n older subjects with tortu
ous or dilated vemns Normally the dye does not remamn
m the thigh vems 1 sufficient concentration to allow visu
alizanion for longer than a minute Passage of the dve 1s
retirded 1 presence of severe varicosities dilated or tor
tous vems and blochage tn the ven above the pamnt of
injection When a smal] portion of the deep circulation 1s
blocked by thrombosss or spasm the dye passes up through
the deep circulation to the pomt of obstruction then re
turns 1o the superficial circulation through connecting
vems Having contmued to the region above the bloch 1t
again passes mward through the communicating vems to
the deep airculation Thus the dye passes around a bloch
in aither the deep or the superficial circulation with sur
prising ease (Fig 91)

In diagnosis the first and most important observation
m presence of old or recent thrombophlebitis 1 complete
absence of dve n all or part of the deep arculation In
recent thrombophlebitis of superficial vessels a defimte
block and absence of dye 1n part of the superfical circula
ton are demonstrable With occlusion of the entire deep
arculation including the deep vens of the leg popliteal
and femoral the dye will go up through the superficral
reins reach the internal saphenous and continue through
this channel mto the region of the femoral fossa Usually
here 1t passes 1 and up through the 1hac vens

The authors feel that their nethod <hould be used he
fore any efforts to produce sclerosis or surgery on the
vams of the leg

Modern Treatment of Vanicose Vemns 1s presented by
Wilbiam James Moore (Glasgow) Recogmition of the
varicose state usually 15 simple but 1n some cases enfarged

() M Press 211276278 May 3 95298 M 10 1948



PERIPHERAL BLOOD VESSELS 601

vems may be obscured by fat In rarices of the long
saphenous vemn the tortucus swelling ascends the antero
nternal aspect of the thigh and terminates at the saphenous
opemng 1 a globular swelling In varwces of the short
saphenous vem the wormlike vertical track 1s at the back
of the leg Involvement of small vems results 1 marks
lke a spiders web around the mallech Pamn and dis
comfort bear no direct relation to extent of varicosity
Usually 1f the upper part of the vemn 1s molved there 15
comparatively hitle discomfort When the lower part 1s
affected weight of the column of blood produces pamn

Principles of trehtment are to (1) arrest the hemo
dynamic reflirs of the venous column into the superficial
vemns when valves are incompetent and there 1s pro
gressive increase n intravenous tension (2) force the
stiperficial yenous column from the unsupported subcutane
ous vem into the deep muscular trunks when they are not
obstructed by previous disease (3} effect oblteration of
diseased venous tracts and (4) prevent entrance of blood
tnto superficial vemns from the deep mntramuscular trunks
by obliterating the anastomotic branches Before treatment
1s 1nstituted to obliterate the superficial veins competence
of the communicating deep veins must be determuned by
the Trendelenburg Ochsner and “Mahorner and Mayo
tests

Method of treatment depends on type of varicosity re
sult of prelminarv chnical tests the patients condition
and co operation and surgical preference Usually only
when the patient refuses or presents contramndications to
other treatment are palhatiie measures used These i
clude rest 1n bed with legs elevated bandaging aveidance
of prolonged exeraise and standing and attention to
general health Injection treatment 1s indicated when
operation 15 refused or when despite operation smiall
vances persist Otherwise indications are pain (the so
called varicose neuralgia) discomfort and swelling of feet
and legs after walling degenerative changes i shin and
subicutaneous tissues ulceration patency of deep vemns or
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the luee or above or below 1t thrs pleaus passes pos
tenorly through the superfical tissues and empties mto
the internal saphenous either close to the hnee or above 1t

The time element 1n spread of the dye 1s of some mpor
tance In younger persons with straight vemns the dye
passes up more quichly thin 1n older subjects with tortu
ous or dilated veins Normally the dye does not remam
m the thigh vewns  suffictent concentration to allow visu
alization for fonger than a minute Passage of the dye 15
retarded 1 presence of severe varicosities dilated or tor
tuous vemns and blockage 1n the vein above the pomnt of
myection When a small portion of the deep circulation s
bloched by thrombosts or spasm the dye passes up through
the deep crrculation to the pomt of obstruction then re
turns to the superficial arculation through connecting
vens Having continued to the region above the bloch it
agan passes mward through the communicating vems to
the deep circulation Thus the dye passes around a block
i etther the deep or the superfictal circulation with sur
prising ease (Eig 91)

In diagnosis the first and most mwportant observation
m presence of old or recent thrambophlehitis 15 complete
ab ence of dye in all or part of the deep circulation In
recent thrombophlebntis of superficial vessels a defimte
block and absence of dye 1 part of the superfiernl circula
tion arc demonstrable With occluston of the entire deep
arculation ncluding the deep vens of the leg pophteal
and femoral the dye will go up through the superficial
vemns rech the internal saphenous and continue through
this channel into the region of the femoral fossa Usually
here 1t passes m and up through the thac vemns

‘The authors feel that their method should be used he
fore any cfforts to produce sclerosts or surgery on the
veins of the leg

Modern Treatment of Varicose Veins 1s presented Iy
Willam James Moore (Glasgow) Recogotion of the
\aricose state usually 1s simple but m some cases entarged

TG M Proa 211276 78 My 3 95298 M 10 1984
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on solid edema caused by chronic venous disturbance tight
bandages are apphied The malleolar ulcer usually caused
by femoral thrombosis 1s writable and painful pads and
bandages are applied and pam s controlled with sedatnes
If elastoplast does not relieve eczematous ulcer creahn
and ichthopaste are tried Treatment of a large ulcer (up
to 140 sq in) depends on condition of arteral blood
supply Rest 1n bed 1s necessary to reduce swellng 1n
jection shin grafting and bandaging are suggested reme
dies

Mild types of eczema vield to tight bandaging When
dermatitis occurs around the ulcer 1t is dressed with
cereban and bandaged In some allergte patients adhesie
plasters produce intense inflammation dressings should
be changed to cereban or ichthopaste but compression
should be maintained

Success of treatment of varicose ulcers depends on diag
nostic accuracy wise selection of treatment and the pa
uents co operation If any doubt or suspicion of mahg
nancy exsts the ulcer should be excised electrosurgically

Varicose Veins R A Larson and F L Smith present
an evaluation of obseriations on 491 patents (335 women
and 156 men) A defimte famihal history of varicosities
was given by 213 Varicosities appeared during pregnancy
or after parturttion m 161 of the 335 women History of
previous superficial or deep thrombophlebitis was elicited
m 53 cases Some types of prolonged illnesses were noted
m 52 Trauma was mentioned by 37 patents as playing
a role i production of therr varicosities

Aching pains and edema were the most prevalent symp-
toms of varicose vems n the series Apparently most
patients defer surgical aid until the condition 15 far ad
vanced 1 60 per cent stasis sequelae had developed before
the patients presented themscles at the Chme

Combined high hgation drision and mjection at the
saphenofemoral junction was deemed the procedure of
choce 1n 395 cases In 96 vancosities existed without 1n

(1) Poc St&M ¢t My C 18400403 Ot 20 1943
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deficiency of arterial circulation  Contramdications are
cardiovascular condstions hidney discase thrombophlebitis
occlusion of deep vemns pregnancy deficiency of arterial
supply to the extrennty pressure of pelvic tumors or
cists and duabetes The mined twin injection adsocated
by Sunpson Harvey 1s specially recommended for large
vems There 1s no danger of cinchomsm as quimne 18
precipitated as a gelatinous deposit of quinine salicylate
which adheres firmly to the venous wall The froth method
15 recommended for treatment of spider vemns Ligation
and injection should always be used when the saphenou
salses are ncompetent Site of ligation ss at the entrance
of the saphenous vem mto the femoral Ligation at mid
thigh lower thigh and of the external saphenous at its
cntrance mto the poplhteal vem are all secondary Sub
cutancous hgation has been recommended by several
authorities when the upper part of the fong saphenous
vem 1s varicose because pressure of the blood column
defeats attempts at thrombosts

Excision 15 not now commonly practiced but 15 recom
mended for patients with recurrent phlehiis or a large
senous pouch If a recent thrombosis 15 present the af
fected segment should be remosed to prevent embolism
Caposure double lrgation and eaciston witl or without
mjection 1s seldom necessary but 1s advocated when there
15 defimte venous thrill on coughing Best results are ob
tammed when 15-11n of vem 1s excrsed

Complications that may be 1ssociated with varico
are ulceration phlebitis hemorrhage thrombosis neuralgia
and vancose dermatitis or cczema The most troublesome
15 ulceration The ndolent abrasion is treated by strap-
ping with clastoplast A small ulcer at the inferior ex
tremity of a varicose vem 1s treated by obliteration of
vemns by mjection from above downward The mediuni
ulcer (to 14 sq in 1 area) ss treated by pulling the
edges together and strapping tightly wath clastoplast from
toe to hnee with multiple injections to thigh and leg vens
after healing of the ulcer Tor an indurated ulcer situated



PERIPHERAL BLOOD VESSELS 603

on sohd edema caused by chromic venous disturbance tight
bandages are applied The malleolar ulcer usually caused
by femoral thrombosis 1s irritable and pamful pads and
bandages are applied and pain 1s controlled with sedatives
If elastoplast does not rehieve eczematous ulcer creoln
and wchthopaste are tried Treatment of a large ulcer (up
to 140 sq n) depends on condition of arterial blood
supply Rest i bed 1s necessary to reduce swellng 1n
jection skin grafting and bandaging are suggested reme
dies

Mild types of eczema vield to tight bandaging Vhen
dermatitis occurs around the ulcer 1t 1s dressed with
cereban and bandaged In some allergic patients adhesive
plasters produce intense mflammation  dressings should
be changed to cereban or ichthopaste but compression
should be mamtained

Success of treatment of varicose ulcers depends on diag
nostic accuracy wise selection of treatment and the pa
tient s co operation If amy doubt or suspicion of malg
nancy exists the ulcer should be excised electrosurgically

Varicose Vemns R A Larson and F L Smuth present
an evaluation of observations on 491 patients (335 women
and 156 men) A defimte familial lustory of saricosities
was given by 213 Varnicosities appeared during pregnancy
or after parturition in 161 of the 335 women History of
previous superficial or deep thrombophlebitis was ehcited
1 53 cases Some types of prolonged 1llnesses were noted
w 52 Trauma was mentioned by 37 patients as playmg
2 role m production of their varicosities

Aching pains and edema were the most prevalent symp-
toms of varicose vems m the series Apparently most
patients defer surgical aid until the conditton 1s far ad ~
vanced 1n 60 per cent stasis sequelae had developed before
the patients presented themselves at the Clinic

Combined high hgation dnusion and mjection at the
saphenofemoral junction was deemed the procedure of
choice 1n 395 cases In 96 varicosities existed without 1n

) Poc StAMet My CI 18400403 Ot 20 1943
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competency or were of the spider Lurst type In ths

group 1t was felt that local obhiteration would suffice In

367 of the 395 surgical cases the procedure consisted of

tigh hgation  division and injection of the great saphenous
Venous Lication 1v 395 Cases

Lowes Exraesry Guxat Sarne. SuALL Sarmr
Invoriep HOUS VpIN ROTS VEIX
Both 168 (437) 12 (37
Right 74 (19%) L. (37}
Leit 125 (317) 40
Total 367 (93%) 28 ()
trunh  Tn the ¢ gz 28 cases 7 y of the

smalf saphenous vem was not associated with sncompetency
of the great saphenous venn Tlus fact can be determned
by using the modification of the Trendelenburg test as
described by Heyerdale and Anderson Although this
group 1 which the small .aphenous vein was mcompetent
15 small numencally 3t should not be sgnored for 1f
dependent Incompetency of the small saphenous vem s
properly considered the more etensne operations for
hgation of communycating branches will not be necessarv
The number of ligations in this seres and the limbs af
fected are given 1n the table

Dicumarol Therapy 1n  Thrombotic Emergenaies.
James A Thans  (Lahey Clhmec) reports results of
treatment of 56 patients with dicumarol alone or combined
with heparm Two deaths occurred (4 per cent) one of
which can be attributed unequivocally to dicumaro! poison
mg and hemorrhage Hemorrhagic phenomena were evi
dent mn exght cases (14 per cent) These complications
emphastze the dangers and disadvantages of dicumarol
but obvious advantages apparently outwesgh these if ade
quate faboratory faciities are wailable and proper pre
cautions are obseried The prinaipal precaution 15 deter
munation of morning prothrombin time before ordening
the daily mamtenance dose of dicumarol Combined use
of heparin and dicumarol 1s considered safe only if doses
of hepanin are controlled by twice daily determinations

TTT@ Now Enshed T M 4 230 101135 Fb 3 19ae



PERIPHERAL BLOOD VLSSELS 605

of coagulation time of the blood and doses of dicumarol
by determinations of prothrombmn time made once daily

One bemgn and no fatal pulmonary embolism occurred
m 46 cases of venous thrombous This serses 15 not large
enough to draw the conclusion that enous ligation 1s un
necessary If a patient over 50 has a warmng bemgn
pulmonary embolism venous hgation 15 still indicated If
more data are accumulated on the effect of dicumarol
from other workers venous hgation may prove unneces
sary except m rare cases of recurrent embolt after ant:
coagulation treatment

Operative Attack on Orgamic Penpheral Vascular
Disease 15 discussed by Ridgeway Trmble Willam S
Cheney and Willlam R Moses (Baltumore City Hosp )
It 15 well known that certan functional disorders of the
neryous mechamsm of the blood vessels cause esther
a wchion or a 1 and that the dis
orders causing vasoconstriction can be dramatically re
hesed by sympatbectomy It 1s not generally apprectated
however that many orgamic vascular diseases have an
assoctated vasomotor spasm which may be the cumula
tne factor responsible for the ensuing gangrene Death
of the part affected 1s due many times not to the ongmal
arterial disease but to the supenimposed constriction of
accompanving smaller vessels Recogmition of this fact
and subsequent operatine removal of the nervous mecha
msm causmg the vasoconstriction will 1n proper cases
cure pain and actually <ave the part from death from
gangrene

The functional iasoconstricting lessons of local dis
tnbution 1 Brown and Hendersons clhmeopathologic
classification (see Table) are known to be improved fol
lowing sympathectomy Even certan types of functional
lasoconstricting lesions of general distribution are re
heved by sympathectomy The great organic group how
ever 1s not generally supposed to be susceptible to the
svmpathetig approach but the authors believe that many

) S g y 15655678 Ap 1 1om4
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competency or were of the spider burst type In ths

group 1t was felt that local obliteration would suffice In

367 of the 395 surgical cases the procedure consisted of

high hgation division and njection of the great saphenous
VENOUs LicAtion 1¥ 395 Casks

Lowzr EXTh M1ty G 2ATS rue SMALL Sarny
InvoL o NousV 1IN xous ¥ 1%
Both 168 (437) -
Right 74 (199) 2 (3%)
Left 125 (3179 409
Total 367 (937) 28 (7%)
trunk In the r 28 cases of the

small saphenous \emn was nat associated \u(i: ncompetency
of the great saphenous ven This fact can be determuned
by using the if of the Trendelenburg test as
described by Heyerdale and Anderson Although this
group m which the small saphenous vein was mcompetent
1s small numerically 1t should not be iguored for if m
dependent incompetency of the small saphenous vemn 1§
properly considered the more extensne operations for
lhigation of communicating branches will not be necessary
The number of ligations 1n this series and the hmbs af
fected are gnven in the table

Dicumarol Therapy in Thrombotic Emergencies.
James A ELvans (Lahev Chme) reports results of
treatment of 56 patients with dicumarol alone or combined
with heparin Two deaths occurred (4 per cent) one of
which can be attrsbuted unequivocally to dicumarol poison
g and hemorrhige Hemorrhagie phenomena were ey
dent 1n eight ca es (14 per cent) These complications
emphastze the dangers and disadvantages of dicumarol
but abyvious advantages apparently outweigh these if ade
quate Iaboratory faciliies are available and proper pre
cautions are observed The principal precaution 1s deter
mination of morning prothrombin time before ordenng
the daily muntenance dose of dicumaral Combined use
of hepann and dicumarol 15 considered safe only 1f doses
of hepann are controlled by twice daily determinations
T New E gl dJ Med 230131135 F1o3 3944
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thetic ganghons or by intrathecal mjection (spmal anes
thesia) A favorable local result 1s shown by a rise m
temperature a more healthy 10y color to the <hin
- hsence of sweating and subsidence of pain Fine deter
ausation of these re ults can be made Iy various calort
metric oscillometrac and plethy smo, raphic records
If by such fests a diseised extremity shows defimte
arculatory unprovement a svmpathectomy must be con
sidered seriously However a negatne response to pre
'munary tests should mot preciude the possbility of ud
hrough sympathectomy In many patients during a pre
iminary test by movocain sympathetic injection the tem
serature of the foot 1 not mereased nor 15 the color of the
ffected toes improved although the pamn usually ceases
severtheless following sympathectoms there are rise m
mperature 1mproyement in color and cessation of pamn
¢ Thrombosts and Embolism Review on 202 Patients
reated by Femoral Vein Interruption is presented by
srthur W Allen hobert R Linton and Cordon A Don
,deon At Massachusetts General Hospital m 1937 this
seration was performed once m 1941 SS times and m
#)42 211 times This great mcre1se was due to increased
~nfidence 1 the procedure and to a greater number of
\'ateral operations They believe that femoral yein inter
“ption for prevention of pulmonary embohsm 15 muple
14 safe and can be carried out on extremely 1l patients
deaths resulted from thi> procedure in the 202 patients
Tudications are usually apparent Pulmonary infarcts
wlerness over the leg vens swelling of the leg however
¢ Bht dilated superfimal o ms di comfort 1 the calf
'N:Iex if the foot 1 ehy dorsifiexed (Homans
.50} and shight elevat mperature pulse rate and
‘!.Spnalmus are all coides Usually the de
5 ston as to
1ese criterra
35es bntaterat

m 4 A S N

undertaken Umny
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patients 1n tlus group can be benefited by sympathectomy
Correct differentiation of the vascular disturbances o

the extremities must be made mn each patient Mo

sigmficant 15 the search for pulsation i all palpable

Cunicar CLASSIFICATION OF ARTERIAL VASCULAR DiSEAsE

1 Muluple-phase cof
or reaction Ray
naud s disease

Vasocon
Local dis stricting 4 2 One phace color re
tribution achund aﬁxo?n?g
sis  dea
Functional Vasods lﬁ m;:!opg
or vaso- asod: Erythromelalg
lating Ty
motor
types Vasacon anlzry nrkw;
hypertens
N Gcn:l:al dis stoictung ::rly sytngus
\ - tnbution Vasod: Primary or 588
t lating tial iy potensiot

(1 Artenosclerosis with or withost
) thrambosis  diabetic gangrent
Ferhirombo angutis obliterans
Local dis 3 §u1s nle thrombosts or embollsm
tribution 4 Artensty s of known imfectious Ot
cumatic syphilitic)

Organic
e 5 Aﬂ,,.‘;},,"gv ath or without throm
bosts P
Art
General dis ;el’;’::geros:s 1
tribution 2 Seconry to Cey pertension

arteries The role plaved by vasomotor contr,

next be deternuned by one or several of m‘:—
Warnung the rest of the body generally or wai
tremties other than those to be tested will
reflex mlubitron of the tone of the vasaconstrictos
cause difatation of the vessels 1 the insohed

and nise i 7 e and bIT!
flow if vasomotor spasm has heen an u]rprécmblchf‘ factor
m the disease of the extremity These same effectf sr m}::y
be produced by mterrupting yasomotor control M 11”‘
extrennuty esther by novocan injection into_the < Y-
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permanent swellng or usual sequelac of postphlebitic
eczema :md ulcer o irequen( folluwing conservative treat
ment of thromboph The earher d 1s made
and vem nterruption 15 done the shorter the period of
comalescence

Dermoflyorometer, an mstrument for objective meas
urement of fluorescence of the shin and organs and
objective deternunation of cweculation time and capillary
permeability 1s described by Bhurt Lange and S E
Krewer (New Yorh Med Crllege) This simple method

e Sl S

Fg 9 -D mofl mt 1b Aot tog € lgbt
dphttl mhit pe ot 1y

tan be used routinely to locate exactlv the site of a
vaseular occlusion or to ascertan how much blood flow
10 organ or section of shin is chmumshed by difference
m depth of staining per umt of time Since fluorescence
of fluorescemn 15 excited by blue and stolet visible light
as well as ultraviolet light ncandescent blue light 15
con t for actual measurements since 1t 1s smaller and
produces less heat

INSTRUMENT —A compict umt combines the incandescent

© I Lb &C Med 81261750 N mb 1343
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lateral anterruption may be safely done as mndications
arise in younger patients In patients over 40 bilateral
mterruption at one sitting should be the rule

The authors are comanced of the safety of mechancal
remoyval of the thrombus from the vemn by asprration [t
reduces pamn and swelling 1n the leg and hastens recovery
Sequelae are not severe or disabling Postoperative edema
1s the most serious of these but patients compfan so
Iittle about 1t that 1t 15 relatively ummportant Eleven
of the 202 patients had infarcts 2 of them died after feav
mg the hospital The other mne recovered four had
cardiac conditions One patient who had nfarcts after
prostatectomy continued ta have emboli following bilateral
superficial femoral mterruption He was given hepanm
for eight days and recovered Eight of the 11 patients
with farcts had bilateral interruption Twelve patients
died of their dwsease after femoral vemr nterruption all
deaths were thought due to causes unrelated to ths pro
cedure One patient who had nfarcts and died after leav
ing the hospital may have had a fatal umbolus from the
uminterrupted vein on the opposite side

Tt bophlet and Py y E AW
Allen (Massachusetts Gen Hosp ) states that pulmonary
mfarcts come from the deep vems of the logs i 95 per
cent of cases Thrombosis of the leg vens can often be
diagniosed prior to pulmonary nfarct Interruption of
superfical femoral vems has been carried out on
patients without scrious sequelae In fact results are so
satisfactory and have recened such approbation by physt
cians m the micdical department that they usually refer
the patient direct for surgical hgation without waiting
for such r it from a o \{ surgeon

The operation 1s sunple and can be done on extremely
il patients without rish It presents fatal pulmonar)
cmbolus and reduces the convalescence pertod of throm
bophlehiis The postoperatie edema of the legs 1s tran
aent and pot diabling There has been no evidence of

TG R € by M ] 42160285 F 1943
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cunt solution) 15 injected mtravenously and the time elapsing,
between hegumang the njection and imtial deflection 1s meas
ured with a stop wuch This constitutes circulation time te
th area A\ mouthpicce made frem trin parent lucite can
be used t> determine crreutson to the hp or gums if this
1s preferred to visual obsersatin Sub  uently all test <pots
are touchcd with the mstrument ! the dJeflections of the
photometcr are rexd  Background  reihng are subtracted
to ohtam absclute fluorescemn value  Thu a curve s obtamed
fer eich area of the bodv miface which mdicates how much
Hood nd with 1t fluorescen are rewhiy, tlns district per
time um¢

To stindirdize values found with different instru
ments the followng haws was adopted  one shin umt
is the deflection caused by an alkabine fluorescein solu
ton of 1 50000000 1n a cmette of 5 mm depth the
wlass of which show  nc ahscrpuion for the exuting hght

The first part of the curve thus obtamed depends
prmanby on amount of blood reachun,, 1 Jren area per
unit of tunc and on capiliary permealthty  Chan,es 1n
plasma proteins within physiolo.ie Tinuts do not nfluence
the amount of fluorescen avulable for diffusion mto tissue
flids The tast pirt of the wurve 1+ trongly wnfluenced
by excretory function of the hidney

In myaedema capitlary permeabilty 1s especially hugh
and this mav be the explanition for the pecular shin
condition and the tendency to form transudates especially
m the perscardium By appls i, the mstrument to different
parts of the extrenuty of a patient with peripheral vascu
lar disease often the exact place at which the artery
narrows dectdedly can be foretold At the corresponding
shin level  kin fluorescence suddenly decreases At the
same pime  circulatton time to a tunb with generalized
artertosclerosts 15 usuall markedly prolonged

IS aht m th {11 tell me that this nstrument 1s a

mo t valuable ecntributs n to tlc dwgnosis and treatment of
o rrheral va cul rodise

Effect of Dignitalis on Clqltmg Mechanism  Geza de
Tikats P\ Trump and N € Cilbert (Northwestern
Uy state that chmeal tudies wd anumal epers

Gy T AW A 1ssi0ms J1 19
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hght source and the phototube m ngud relative po itwn
(F1g 92) The exciting (primary ) bluc bt impimges on the
body while the yecifow preen fuore cent (secondary) hight
(1e bybt of longer wavelingth thw the primary light) of
the blood strewm evohed by the blue light 15 regstered b
the phototube  primiry fight must be prevauted from reachimg
the phototube by reflection This 1 necomphshed by a filts
by (Fig 93) m the primary light heim and filter F st m
tront of the phototube Iilter T, transants blue hght only and
h orbs practically Al hght of  wavelength longer than »&x

ToElecirone

Pholotube

Skin

Py 93-D ¢ f [ BT B 1 f vof Tght
Foyluwm totf1l the

A Comvercly hlter T absorb Al byht of a wavelenpth
shorter than 5000 A and tewssnut miunly yellow green light
charactenstic of the fluore cence of fluore ecn Since all the «
filters have a small undesirable leihige m the infra red ranse
the phototube selected 15 entircy 1 e 1tive to mts ged mdiy
tion Because of these provt wen  Mghit registered by ths
phototulx before mycction cr fluore cen 1s neghgible and 1
tihen cate of by 1 background rewlng which gne the
1ctual degree of detlection of the in trument before imjectun
The deflcetion followmg imyection theretore represents th
chiect of thiy myection quantitatineds Current output of Ihe
phototube 1s amplihed approsimatey 3 4 10 m the clectr mie
photometer

Trcunic —In 2 darkendd room  Geral et pots of the
body to be examined are touched with the mstrument wf
bachground  deflection noted  The m trument 1s then af
tachad wath 2 usual rubber tray 1o the pot tueh crren
fion tne t to b observad Tluore con 5 ner

- —
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ments ndicate that digitahs favors the tendency to
thromb Thus 1s 1y 1 pateents 1@
whom other factors such as stasis or infection are pres
ent Thus effect of digitalis can be determined by a smple
test of the clotting mechimsm consisting of sersal deter
mmations of capillary coagulation time after mjection of
10 mg hepann Such study of hepann tolerance 15 far
more sensitine than single determmations of coagulation
ume and more readily avalable for chmeal use than
determunation of prothrombin levels

Aurtcular and ventricular thrombi and subscquent
embolt have been observed in digitalized patsents Be
sides the usual anticoagulants heparn and dicumarol
sodum tetrathionate seems to be capable of counteracting
the thrombogenic property of digitahs




IART V

>~ DISEASES OF THE DIGESTIVE
SYSTEM AND METABOLISM

DISEASES OI' THL 1 SOPHACUS STOMACH
AND DUODENUM

Geperal Observations on Cardiospasm Asher \Wmkel
stein (Mount Smair Ho p New Yorh City) states that
cardiospasm 15 1 mest cases a psychosomatic disease
\s 0 example of nwmerous cases that illustrate this he
ates one of a girl 19 who had been raped five jears
boore by a man 0 He threatened to kill her if she
mforimed her fanuly The next day dysphagia and re
~urgitation began and persisted Radiography revealed
1 widely dilated esophagus and food retentron for ses
erl hours After the hrst sexual madent she had affars
with varous men yeluntanly and lised in constant dread
of discovery by her parents who consudered her a model
ehld

Organic disease of the vagus nerve and reflex causes
o have etiologic sigmficance The conditton 1s not a
spism but an achalasia or failure to cpen actnely Dila
tition persists despite chimcal improvement Elongation
¢ ophagitis and diverticula mmv develop Eiophagoscnp)
15 1mp: to exchude pl and peptic
Py chotherapy and wnsertion of the soft mercury we:ghted
rubber esophageal bougie are the two best forms of treat
ment for patients with a strught dilated esophagus For
those with an elongated figure of S esophagus esophago
gstrostomy 1s indicated Artifical hyperpyrexia deserves
further study as a therapeutic agent

M Ma Nu 858959 My 1943
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medulla vagus fibers and the sensory nucleus are m close
apposition to the descending tract of the trigemunal nerve
which constitutes a possible route for pain referred to
the face n esophageal disorders The somatic sensory
nerve from the nodose ganglon of the vagus (the nerve

F 94 —Tyy 1 teal ply £ soph d pos bl th oy
Tt s '™t cwphageat p ®

ot Arnold) mnervates the external auditory canal and
constitutes the most logical pathway for the reference
of pain to the ear which 15 occasionally seen in disease
of the esophagus (Fig 94)

Marked drfferences m opinion exist among neurc-anato
nusts as to the ongin of the sympathetic nerve supply
«f the esophagus I'rom arious observatiens however 1t
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[Contrary to the opinion of the author my colleague n
endoscopy favor almo t exclusively the Plummer Vinson hydro-
static dilator when treatment by this procedure 15 indicated In
expertenced hands the danger 1s minimal \When complications
oceur which 1s rarely the immediate ca operation of the tho
raqic surgeon mmariably prevents a fatal outcome Results of
treatment by other types of instruments i my expenence, ate
often incomplete or repeated dilatation is necessary Mot
frequently a complete ture 1s obtamed promptly by one treatment
with the hydrostatsc dilator after prolonged and unsuccessful at
ternpts by other forms of wnstrumentation —Ed 1

Esophageal Pain 1s discussed by Herman J Moersch
and James Rex Miller (Mayo Clmc) Pamn is oftin
one of the earliest manfestations of esophageal disease
but 1f not associated with dysphagra 1t 1s frequently nns
interpreted as functional m ongin An obstacle to clewr
understanding of the mportance of esophageal pam
esophageal disturbances 15 the paucity of hnowledge con
cerning mnenvation of the esophagus It 1s generally agreed
that the inuervatton 1s derrxed from the vagus and the sym
pathetic system and that the vagus nenve furnishes a rich
supply to the esophagus The exact anatomy of the dis
tribution of the branches from these mamn systems to the
esophagus however 1s not well described

According to kuntz the upper portion of the esophagu
1s supplied by the recurrent larvngeal nerves and the
lower portion by the esophageal plesus which s formed
by mterminghng of the nght and left \agus nent
While all authorities agree that the vagus nerve 1S 1
nuxed nerve mamv do not beheve that st 1s 4 factor
conducting afferent pain 1mpulses from the csophagus
Others however believe that the nerve must be a factor
in conduction of esophageal pam Patten stated that it 1
the consensus that pam n cardio pasm 1s comeyed by
vagal afferent fibers Ahiler stated that although the
1agus nene as a pathway for conduction of pun has been
constdered nconsequent:al ats distribution would het
explam some of the atypial radnition of pam that occur
1 angina pectoris The nerve his communications with
the glmsﬂphnr}ngc:ﬂ nerve the <pmal accessory e
And the first and second cervical nerves Ccnrnll\\ln the

T TVC terte ay 1RIAI Sept ke 193
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was roentgen evidence of drsturlcd function of the
wsophagus inall with a varym,, de,ree of stenosis in three.
Tour were exammed on one or nure occasions by the
esophagoscope and biopsy was performed mn two

It appears that a disturbance of esophageal function
1y charactenstic of generalized scleroderma and that it 1s
Iikely to appear early m the course of the disease The
esophageal disturbances are charactenized by loss of pen:
stalsis and relaxation and ymld dilatation of the lower
two thirds down to the phremic tmpulla and probably
some atony of the cardiac sphincter occurring as a direct
result of the sclerodermue proce s There are mability
to swallow more than a few mouthiuls of flmd rapidly
difficulty 1 swallowing whnle ymg down and sensation
of fulness behuind the sternum or of a weight on the chest
for a few moments atter swallowing owing to delayed
emptying of the esophagus Burming paw 1s noted behund
the sternum about an hour aftcr meal  worse on lym,
down and particularly on lying to the left aide caused
probably by regurgitation of gastric contents mnto the
esophagus and resultin, chrome csophagitis  Chrome
ulceration 10 the lower third of the esophagus localized
chiefly to the region just above the phreme ampulla 15
probably a direct result of the esophagitis with sclereder
e chan,es as a preds posing factor Stricture formation
m the Tater stages 1s lmuted to the rcgion mmediately
above the phremsc ampulla of the «sophagus

Biopsy study revealed changes m the connective tis ue
of the submucosa which suggest sclerodermic change
. [Another of the numerous factors giving rise o csophageat

t: The det]; sucl

disorder of function whether meural or as the result of local
tssue change 1s 2 matter of controversy The mtact state f
Auerbachs plesus and nerve ganglons i scleroderma lends
support to the content: n that local tt uc changes are primarly
rcs‘r;wsnblc— 1

g PP of Gastro I Tract 1n
Scleroderma. Clayton H Hale and Richard Schatzhs
(Massachusetts Genl Hosp ) describe findings s 22
cases Lsophageal changes found m 13 cases varted some
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nught be assumed that the esophagus likely derves s
sympathetic fibers from the mfirior cervical ganghon and
the first to the ninth thoracic sympathetic ganglon Vot
authors assume that the sympathetic nerves conduct the
pun sensation The central pathw iy for visceral affrent
sympathetic fibers 1s thought to follow the same course
as do the nerves transmitting somatic pam

While the plirenic nerve docs not supply the esophgu
1t may convey pam i esophayeal discasc Owing to the
close relationship between the lower partion of the esophit
gus and the diaphragm disturbanees m the esophagus mas
produce irritation of the diaphragm Such pam stunul
may be transmtted by way of the phremc nene which
anses from the fourth cervical segment with less constwil
branches from the thwd and fifth <egments and rireh
from the second segment {11z 94)

Chnical observations bear out cwpermental evidente
that esophageal pam 1s primanly dependent on the state
of tension of the esophagus and its structural adaptabibits
These wn turn are markedly influenced by many extranc
ous factors The character of esoplageal pamn vares con
siderably The more severe the pan becomes the wider 1ts
distribution  Pain due to disturbances m the upper por
tion of the c¢sophagus 15 more likely to he situated over
the thorax at a pomt corresponchng to the underlying
esophageal lesion Disturbinces m the lower portion of
the esophagus as mught be antiapated from the source
of the nerve supphy as well as from the close refation
shup with the diaphragm gnve 11 ¢ to 1 much more divers
fied distrabution of pun

Lesions of the Esophagus 1n rog
Scleroderma. John R Tmdsay Tredene T Templeton
and Stephen Rothuan® (Unin of Chicigo) studied fise
consecutnne cases which were chmeally and histologicall
typrcal of diffuse sclerodermn The patients three mun
and two women presented chmeal evidence of a dis
urbance of the swallowing mechansn  vanng appar
ently only n the stage of the esophageal e ron There
Ty J A M A 13MEIe N ) 398
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ESOPHAGUS STOMACH \ND DUODENUM 621
Gastro mnte tinal changes m sderoderma are important
climeally Symptoms may simulate those of cardiospasm
definency disease or iteus The changes could be ex
plained on the basis of local chan, e> 1n the intestines or

ESOTGMDldion (11 w4 nls oy
Fe 9e'( o). bz PPty T ey W
TE st ¢ 61" uptom

m the goverming nenous mechamsm Rapid recurrence
of changes mn the jejunum in the aforementioned case
strongly suggests a pathalogic condition of the nervous
mechansm

Expenimental Production of Acute and Subacute Gas
tric Ulcers i Cats by Intramuscular Injection of Caf
fewe 1n Beeswax ] A Roth and A C Tvy* (North
western Univ ) produced gastrlc ulcers (Frg 99) by pro-
longed ¢ mt; of caf
feme in a muxture of beeswax and muneral ol Factors.
that may play a role m production of these ulcers are
hypersecretion vasodilatation engorgement hypermotit
ity and cellular toxzaty (Fig 100)
There 15 no agreement as to effect of caffeine and 1its
) G ter Tgy 2 4 8 Ap 1 1944 !
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what but consisted mamly 1 delayed emptymg combined
with decrease m peristalsis of the esophagus (Figs 9» and
96) The small mtestine showed sigmficant clianges 1
tour pattents with localized widemng usually of the

ght po t
g 96 (abo
hg

tr
ftee
m It f ype talt

proxmal loops and marhed delay i passage of barum
through these loops One patient with mimmal sclero
dernm showed markedh dilated loops of the upper jeju
num confirmed at operation (I1g 97) Resection of the
dilated part of the bowel did not prevent recurrent dila
tatron of the jejunum beyond the area of oniginal dilatation
and the patient died Autopsy failed to show any cause
for the dilatation There was questionable mvolsement
of the colon 1 two cases indicated by a pecular saccula
non with areas of increased ngidity between areas of
sacculation n one -
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ddeselopment of niceration Direct obseryation of a mucosal
stoma 1n the cat <hows persistent hyperemra after mtra
vanous admimstration ot caffemne followed by cyanosis
Prehminary eaperiments mdicate that caffeine does not
mduce pylorospasm but rather mncrezses perstaltic con
tractions to accelerate gastric emptymng It has been sug
gested that trauma from vigorous contractions wight
untiate a mucosal defect when the mucosa 1s engorged

/ Hypr o — 2 }ar teoly

Vo dlato Stass

[ — Increased prm bl sy lee
Evgwgem ¢ Trsusudstion

\ Impured 1l tnu | Iscrrased

susceptibility
Hypermotity — T auma to digestion
Cllid o 1y — Red  ed el remstanc

Fg 100

id edematous It expernments on man Wolf and Wolff
clrerved that intense anxiety hoshlity and resentment
were accompanted by severe and prolonged engorgement
hvpermotibity and hypersecretion n the stomach Mucosal
erosions and hemorrhages were readily mduced by tnfling
trauma and frequently bleeding points appeared spon
taneously as a result of vigorous contractions of the
stomach wall Since acute expermments showed diffuse
desquamation of the mucosal epithehum n large areas
this suggests that caffeme mav provide a factor of cellular
toxsaity m the doses used and hence lower resistance of
ctlls to the ulceratne process

The consensus today 1s that ulcer of the stomach 1s m
some way due to local loss of resistance by the mucous mem
brane to digestant actnity of the gastric juce Although
the mechamsm of production of stomach ulcer by caffeine
jections n cats 1s purely speculagtive experimental re
sults imply that encessnne use of caffemne containing bey
erages mught play a contributory role i pathogenesis of
sastroduodenal ulcers m man In view of these findmgs
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beverages on gastric secrction However the authors hate
considerable evidence thnt caffene and coffee tahen orally
are potent stimulints of both acid and pepsm content of
gastric juice 1n man and cat but not in the dog m the
same doses Intramuscular or ntravenous admimitration
ot caffeine Iihewsse provokes copious flow of gastre
secretion Caffeme does not scem to gne much stimula
tion to mucous secretion Dragstedt belicves that exces

T S AT
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sive contmuous secretion of gastne juice with relatne
or absolute deficient neutrrlization 15 a major fictor 18
pathogenests of human gastroduodenal uleers It seems
highly probable that ulcers produced mn the authors
study developed partly of presence 1 the
empty stomach of 1 strongly acid ,astne juice over 1
tong period There mav or may not be a neuro,emc
factor by wirtue of excitatory action of caffesne on the
central nervous sy stem

Microscopic studics su,gest that the marked 1asodilata
tion and engorgement nught i turn give nse to stass
wcreased capillin permeability  transudation and mm
patred cell nutrition Al of wlhich would cm\\t:bmc to
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use of coffee 50 affect the gastric mucosa and glands as
to predispose to gastroduodenal ulceration m susceptible
ubjects

Eapeniments on effect of caffeine on 1mmals have been
meonclusive  but Roths observations on man showed
that sntramuscular injection of 4 gr caffeme base as
caffene sodwum benzoate cause copious secretion of
gastric Jjuce Response 15 usualhy completed in one hour
thou, i some subjects secrete at a tigh level for two or
three hours Oral adnumstration of the sarte dose in
200 cc water stunulates to about the same extent and
1 mg atropine sulfate subcutaneoush decidedly reduces
but does not abolish the responsc A dose as small as
11/5 gr caffeme orally in 200 cc water defintely stunu
lates \When 500 cc coffee (g 101) 15 given via stomach
tube to avoid psychic stimulation gastric secretion 1s de
adedhy stmulated In some subjects response 1s tompleted
m one hour m others 1t continues two or three hours
Three hundred cc Sanha which contans over 1 gv
caffeine also stimulates gastric secretion Alcohol (50 cc
ot 7 per cent) and 4 gr caffetne mamfest a synergistic
timulation of gastric secretion Thus the practice of
drinking coffee mn relation to alcohalic beverages places
the stomach and duodenum of the person susceptible to
peptic ulcer under constderable stram Results on normal
subjects show that lustammne and caffeme act synergisti
cally m strmulating the gastric glands This leads to the
suspicion that patients with peptic ulcer wall show 1 law
threshold to caffetne stimulation

[The e contributions by Iy 4 d B a somates naturally arouse
peculat on as to the gene 1 ot chronic ga troduodenal uicerat on
Most biologists and gen tici ts tress the ndogencus factor (con
stitution drathesis) a rather ntangible one to me whereas most
chincian are 1mpressed  th the exogenous factor Chronic ulcer
15 strhngly a disease of civilizaton Surely the increasing ema
tional and phy 1cal stress the abuse of alcohol tobacco coffee
and cokes and the partalung of hastly eaten hghly sea oned
doods that our vaunted complex ciilization wcreasingly entails
seem  ufficsent reason for the prevalence of this disorder —Ed.}

Evidence That Body Irmtations or Emotions Retard
Gastne Evacuation, Not by Producing Pylorospasm but

R by Depressing Gastie Motility, 1s pre<ented by P
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and marked stimulation of gastric sccretion produced m
man by oral or parenteral admmstration of caffeme 1t
15 suggested that use of caffene beverages be restricted
m treatment of the peptic ulcer patient

Some Recent Developments 1n Physiology of Stomach
and Intesttne Which Pertan to Management of Peptic
Ulcer arce discussed by 3 € Ivy* (Northwestern Lnn )
Expernments on ammals with enterogastrone immumza
tion agamnst gastrojejunal ulcer provide a basis for the
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hope that m tune 1t wmay be possible to increase reswtance
of gastric and duodenal mucosa to ulceration and decreasce
the incrdence of recurrences of peptic ulcer 111 susceptible
patients

Laboratory evidence supports the view that consumption

of alcoholic bevérages excessne smoking and excessive

@ Bl NwY kAcad M1 0514 Jwog -



ESOPHAGUS STOMACH AND DUODENUM 627

degree where they cannot react even to fat stimulation
may account for falure of some uncomplcated duodenal
uleers to respond to medical management

The duodenal mechamsm concerned with gastric secre
tion 15 beheved to be largely responsible for drmumshing
gastne acidity seen 1n the second half of a normal frac
tionl gastric analysts and 15 an expression of the sclf
regulating mechantsm of gastric secretion

Shay regards the term peptic ulcer as undesirable be
cause gastric and duodenal ulcers are not derned from
the same cause and m thetr effects on gastric physiologic
mechamsms they are different diseases despite the fact
that both are ulcerative processes

[Ths_article 15 1 essence a ummary of a seties of articles
pruously published by Shay and hs a scciates To serious stu
ents of normal and abnormal ga tric physiology this contsibution
will repay careful perusal n 1ts entirety for 1t contamns many il
lummating features of buth theoretical and practical matere t—FEd 1

Influence of Duodenal Contents on Intragastnc
Aadity Authi hesavalu and Frank ¢ Mann (Mayo
Chnic) studied the neutrahzing capaaty of the duodenal
contents on the aaidity of the gastric contents 1 an attempt
to ascertamn the role played by duodenal regurgitation in
controling gastric actdity under phisiologic conditions
Two groups of dogs were studied One group had gastric
(pyloric) fistulas and the other had 1solated fundic
pouches The duodenum was short circmited 1to the fundic
region of the stomach n both groups so that all the duo
denal contents passed nto the stomach No attempt was
made to determine whether the quantity and quahty of the
duodenal contents were normal under the conditions of
the expertment

Castric samples waic collected through the pylorie
fistulr every 15 mmnute for eight hows or more while
the ammals were fasting and aiter feeding and the pH
of the samples was determmed electrometricallh  The
secretion from the fundic pouch was collected 3 6 and
24 hours after feeding the quantith was noted and the
free and total aculities were deternuned tetrimetrically

€9 S g y14SRE prab 1947
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Ougley H J Buwor M R kead and P L Brofman
(Western Reserve Unin )} The effcet on motor activity
of the pyloric <phincter of motions or of a vanety of
noxtous bodily <tmuh 1pphed to <omatic and visceral
structures was determined on tramed dogs by several
11ther direct methods Under such stimulation the pylorc
phincter region (antrum sphincter and bulb) tended to
hehave as a umt m action the sphincter was stmilar sot
contrary to the antrum Emobions and noxious stimult
il not produce pylorospasm but tended to mhibit the
wntire sphincter region and retarded gastric evacuation
v decreasing antral peristalsts The delayed evacuation
w1s not due to pylorospasm but developed despite pyloric
1chination The clum that pylorospasn 1s readily pro-
duced by emotion or noxious bodily stimuli recerves hitle
support from thus study or from a critical consideration
ot the climeal evidence

Pathologic Physiology of Gastric and Duodenal Ulcer
Harry Shay (Philadelphia) states that gastric and duo-
demal ulcers produce chan,es 1n gastric motor and secretory
functions Changes caused by the former can be related to
1ction of the lesion on local gastric mechanisms Changes
m gastric function produced by duodenal ulcer are at
tributed to damage of duodenal mechanisms whose actii1
ties are concerned with decreasing gasiric evacuation and
secretion The mo t senvitne portion of these duodenal
mechamsms 1s located i the cap the usual site of duo-
denal ulcer Usually the mechamsms are obtunded and
not destroved by the ulcer and may recover with healing
of the lesion Probably the onh rehable criterion of heal
mg of a duodenal ulcer 15 return of gastric motor and
ccretory function to normal

Although obtunded by the ulcer and assocated duo
demtis duodenal mechanisms m most instances of ctne
ulcer can still respond to stimulation by fat On this fact
rests part of the therapeutic value of mulk nd cream 1
the nlcer diet Impurment of duodenal mechanisms to a

‘ 1 tgin 28985 N\ mbe 1543
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tion (Fig 102) This 1s similar to the augmented gastric
secretion that occurs when alkalis are administered orally

The results of these experiments appear to demonstrate
that presence of even the entire duodenal contents i the
stomach does not cause effective neutrahzation buffering
and dilution of gastric acidity i esther the fasting or the
digesting state It 15 questionable 1f the slight and infre
quent duodenal regurgitation that occurs normally can be
a pnmary and essential factor mn controlling ntragastnc
aadity

Action of Alkaline Preparations i the Stomach was
tudied m 10 normal subjects by Jose Opizzi  Gastnic
analyses were made according to the Rehfuss fractronal
techme under physiologic conditions and after ingestion
of sodism brcarbonate calcium magnesium carbonate cal
oum catbonate trnicalaum phosphate trisilicate of mag
nesum alummum bydroxide sodium aitrate and disodium
phosphate Each was gnen m fastmg dose of 05 Gm
and 2 Gm after a test meal

Sodwm bicarbonate 05 Gm pmved more harmful
than t as a gastric with
tory reaction It was effective in neutralizing acrd 1n 2 G,
doses for a short period after the test meal Caloum
magnesmum carbonate should not be used Calcum car
bonate should not be used clincally because of secondary
stimulation of acd secretion 1ts neutrahzing effect 1s
shght in mtensity and durabon Tricaleium phosphate 1s
condemned for sumlar reasons Tristhcate of magnesium
showed good neutrahzation with httle secondary effect
both fasting doses and larger amounts given after test
meal Magnesium hydroxde also produced satisfactory
and lasting neutrahzing effect was well tolerated and sec
ondary effect was shght Alummum hvdroxide was a good
neutralizer i both doses with very little secondan
action Sodum atrate was completely effective 1 both
dosa,es Disodim phosphate was a2 weak neutralizer
hoth doses producing great increase n total acidity

These experiments prove that many athaline prepara

2) Sm  md §1521%40 M 16 1944
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The results showed that duodenal regurgitation imto
the stomach as shown by presence of visible bile occurs
infrequently n the fasting state as well as during diges
tion Its presence was not associated however wath alter
ations of the acidity curve of the gastric contents

After the entire duodenal contents had been drverted
mto the stomach some dogs with pyloric fistulas showed
an mcrease of gastric acidity while others showed some

3 6 24

Hours of collection
Acidaty Vol
" Before ducdenal dramage [3
~--= After duodenal drasnege O

tn of § de pouch bef ¢ =nd ftf
Eah corv nae ge for twa wechs

ume

Fg 102—Fre dity § sec
dolnal d ng to toma b
reduction although not markhed Gastnic evacuation time
was defimtely decreased after gastrojejunostomy (mods
fied Polya) which was a part of the operative procedure
m duodenal dramage This n atself might have con
tributed 1n no less degree to the reduction of ga tric
aadity noted mn some anmmals (Wangensteen and co
workers) Effective neutralization or mubition of 1ad
ecretion never occurred
In the dogs with 1solated fundic pouches short circust

g of the duodenal contents into the stomach was followed
by an increase of quantitv and acidity nf ty
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630 GASTRO INTLSTIN AL TRACT

tions favor gastric mucous secretion without altering 20d
secretion  others stimulate acid secretion with resulting
mereased total actdity Sodwum bicarbonate probably abo
ncreases mucous secretton but also dissolves 1t $0 1S
presence 1s not noted m serial determunations of gastric
aadity

[As usual and hydroxide as well 3
magnesium trisiicate recetve favorable comment However scme
authorities especually those of the Sippy school will disagree With
the author because of his unfavorable appraisal of calcium €t
bonate as an antacd and with considcrable justsfication-—Ed 1

Relation of Gastnic Function to Nausea m Man
Stewart Wolf (MC AUS) mneshgated changes
gastric function during nausea and correlated them with
other more widespread changes n body function Several
nauseating stimuli were applied The changes associated
with the nausea resulting from each were clearcut wd
amform

Followmg sl of sntonsity  snsufioent b canse
nausea there occurred mterruption of gastric contractions
and decreased muscular tone of the stomach wall Stronger
stmuli which caused actual nausea duced further
changes 1 the stomach characterized by pallor decre1se
i output of hydrochloric acid and acceleration of pro
duction of mucus More widespread bodily changes were
also noted ncluding salnvation sweating and tach)c‘“d"'
followed by bradycardra

Nausea occurred only durmng phases of hipition of
gastric motor actruity When by combination of prostg
mine hydrobronnde 0015 Gm and atropme sulfate 00012
Gm  gastric contractions were mide to continue desmte
strong vestibular stimulation nausea failed to occur (Fig
103) The fact that gastric motor mhbitron could he
blocked by drugs therely preventing nausea suggests
their possible prophylactic use against seasichness

Effect of Aluminum Hydroxide Gel on Gastni¢ Secre
tion was studted m two Cope pouch dogs bv W Lloyd
Adams and Byron B Clark with Dorothy B Blair and
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Effect of Certain Antactds in Man Measured by Sim
plified Method for Continuous Recording of Gastnic pH
N E Rossett and James Fleaner (Bellevue Hosp ) re
port ehmmnation of mechanical difficulties m a method
previously deseribed Gastric juices are led from the stom
ach with a no 16 F duodenal tube to a standard com
merasal continuous flow electrode which 1s coupled with
a Bechman pH meter and with the recording potentionteter
and pumping system

Patients with gastro itestinal symptoms were studied
repeatedly with this method Tvpical findings of examma
tions on five successise mormngs n a patient with duo
denal ulcer are shown in Figure 104 Tracings show the

effect of sodium bicarbonate 1 Gm  (7) caleium car
bonate 1 Gm (2) 200 cc sweet nulk (3) 200 cc mulk
plus 1 Gm caletum carbonate () and 15 cc colloidal
aluminum hydroxide plus 4 cc mulk of magnesia (5) The
patient s fasting gastric juice was removed and adjusted
to pH 15 after which 35 cc was returned to the stomach
as the control specmien This speamen was crculated
around the electrode by the pumping system and a con
tral tracing was made on the recording potentiometer
5 A T Md 21119121 Jly 1944
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John ' Romano' (Albany Med College) Five senes o
expeniments were made on each animal during one vear
Lach series consisted of a week of control observation
tolloned by 4 weeh of obsersations during which each
atmal receved alununum Iy drovide gel by stomach tube
three tmes daily for five duys followed by a weck of
control observation

Averages of data from three consecutive days dunng
the week ot afununum hvdroade gel feeding were com
pared with sumilar averages of the precediny, control
weeh In both anmals during the first two series there
were sigmficant increases i volume, total chloride and
frce ad wath less clearcut ncreases m total base In the
remaiming three series nether amumal showed sigmficant
changes from the control oxcept that i one dog m one
senies free aad appeared marhedly mereased No con
sistent shift 1 secretory activty to an earher period of
the day was cvident as was seen with sodm bicarbonate
In general these experitnents ndicate that alumnum
droxide gei n moderate dosage has no sigmficant effect
on amount of gastric secretion

Photoelectric Method for Deternunation of Peptic
Actinity 1 Gastnic Juice Benjammn C Riggs and Wil
ham € Stadie (Unn ot Pennsvivama) describe a method
for estimation of peptic actnaty which combines rapidity
with accuracy and s partwcularly adapted to chmical studies

Enzyme activity 15 measured photoeltctrically as the de
crease it turbidity of a standardized homogemzed sus
pension of coagulated egg wiute under specified conditions
\ccurate measurement 15 possible down to a Jevel equiva
lent to 1 gamma of crystalline pepsimn Protein so measured
toffows a monomolecular course and hence the enzyme
actrvity 1s expressed as a vcloaity constant The velocity
Constant 1s a curvilinear function of pepsin concentration
and serves throughout the range encountered climcally as
a comentent measure of the pepticvactity of gastne
samples ~
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ESOPHAGUS STOMACH A\D DUODENUM 635
Inecc of the gastric contents 1s nuxed with an equal volume
f digestor and placed m 1 water bath at 37 C for 3Q mmn
utes with occasional shakmg Hydrochlorie acid solution 1s
added drop by drop und shaken until the indicator denotes ap
proximate neutrality I flocculation does not occur 1n less
than five minutes after haling for 30 seconds 02 cc ferpc
chloride solution 1s added with more shaking The flocculated
amgle 15 centrifuged for five minutes at top peed to pack the
rrecipitate Unaform smears are prepared on glass shides dried
m asr fixed by heat and stmined by Zieh! Neelsen s method
To prevent false positne reports tubes must be thoroughly
wda hed with hot water and soap and then attached to 2
pecial water tap and water run through them for 30 minutes
They are boiled for 30 munutes 1n a weak solution of sodium

cirbonate and fnally plc d on ice overntght

Cunea pig moculation of ga tric contents 15 a more dely
cate test and yields 4 lugher percentage of positne results
thn direct microscopv

[The reliability of this procdure 15 versfied by other mvesti

gators and should be resarted to mo ¢ frequently when the
indications exist —Ed 1

Gastric Digestive Secretions in Infancy and Childhood
are discussed by Irving J Wolman (U S Pub Health
Service Hosp  Sheepshead Bay N Y) Human gastnic
juice appears to contain no true renntn its nuth-clotting
power being due to the pepsin content Pepsin 1s present
w andeterminate amount 1t 15 questiomable whether the
PH drops low enough during infancy for its proteolytic
action to be effective  Attention 1s directed to a newly
dsscovered digestive tnzyme cathepsm which appears to
he of importance in pritein digestion during earhy chld
fhood especially and to the mior ferments lipase hpo
hinise gelatinase Bruche pcpsin and the amylase 1ctnat
mg factor The sccretion of hyvdrachloric acrd 15 low m
mfaney and 1ncrea es with growth In the mmedate
tonatal period aad secretion 15 temporarly mcreased
The fasting gastric ecretion 15 1n undependable mdex of
2eid  ceretory power Carholndrate meals of the Ewnald
1+pe are moderate stimuli alcohol 1s somewhat stronger
ud tustamine provohes an excessne and unphysiologic
re ponse Few cases are recorded m which children with
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the various substances were then dded 1 200 cc volume

Addition of caleim carhonate to itk enhances buffer
g, properties of the mylh wluch i turn prevents the
caleam carbonate from camsmg an exccssne rse m pH
The prolonged effect of the combmation would al o mahe
unnecessary the repeated admmstration ot nulh alone
Sumilarly the combimation of mulk of magnesa and col
lodal aluminum Indroside gnes more protonged effect
tlan collordal tununum by drovde 1lone with subetquent
weed for smaller wid less trequent doses The undesirable
mutral rise 1 pH resultn, trom use of milk of mgue 1
tone 15 avorded and the canstipating effect of afummun
Idroxide ts off«et Mith of magnewta content may b
varted from 4 to 19 ce without rasmg the pH of tht
mixture above 75 nblmg adjustment for amy de ired
fxative action TIus munture has been 11 ed clincally with
«xceellent results

Value of Examuination of Gastric Contents for Tubercle
Bacillt cannot he ovcrcmiphusized according to Johu A
Poles and John T Andoser (Poston Con )} In a series
of 639 cases m winch tuherde hall coutld not be oh
tanted 1 preparations stamed directly or by concentration
methods gastric livage disclo ed bacill i 187 (292 pes
cent) no positiie result was obtamed m 32 nontubercit
fous patients used s controls Becune of st relinbilits
2nd defimteness L astric Tnage 15 justiiable m am patient
suspected of having, pulmonary tubercufosis It 15 of thera
peatic unportance when 1t 15 necessary to decide whether
ictive treatuient such 4 collapse therapy should be tartel
and at 15 helpful w Gualuttisy, premmothoras treatuent

TecHNIC —Gastrie contents are ubtuned 1n the early mom
wg before ingestion of am food A Lovine tube 1s passed
nasally nto the stomach ani with 1 Luer syrnge 30=40 co
of gastric contents 1s asprrated The rcagents used are (1)
digestor—1 per cant  odiwm hy Traxide contumng 02 per
cent potassium dum nd G002 per cent bromthymol blue
(2) hydrochlorie neid approximately 25 N\ (25 per cent
concentrated hydrochloric acid by volume) (3) fernc chio
rude salution (1 per cent ferric chlonde n dv tilled waterd

TTUY Ann Tt Med 196963 Octobe 1941
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and exhaustion of germmal may occur This
1s evident 1n the atrophy and disappearance of glands and
diminution 1n mucous secretion of metaplasia of surface
epithelivm and gastric pits Hypertrophic gastritis 15 con
sidered to be a mechanical alteration 1n gastric mucosa
but atrophic gastrmitss ts an mtegral and late stage of
chromce gastritis

Symptomatology of peptic tlcer may be present m the
absence of a grossly demonstrable lesion but can be ex
planed on a basis of chromc gastritis The apparent
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greater frequency of duodenal over gastric peptic ulcers
may be due to the fact that muumal lesions can more
readily produce a hle def n the duodenal
wall

Hypertrophic Pyloric Stenosis 1 Adults Howard
Wakefield (Northwestern Um ) states that evidence 13
accumulating to mdscate that in some cases symptoms of
hypertrophic pyloric stenosss of mfancy continte mto adult
Iife before they produce a sertous problem Chmical history
and pathologic findings favor congemtal origin In some
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636 GASTRO INTESTINAL TRACT

apparent amacidity have faled to produce free aod w
repeated tests with lustamine Many children with anemia
have transient anacidity unless stimulated by histamune
but the deficiency tends to clear as the anemia 1s corrected
However there may be rare stances of anems with
complete or true anacidity in which aad 15 consistently
absent With healthy children the range of values for acd
production s so broad regardless of the stumulus used
that the results of gastric analyses i disease conditions
are almost always worthless

Peptic Ulcer and Chronic Gastntis The term chronic
gastnitis 1s apphed by Vincent P Colins (Columba
Umv ) to a pathologic process stemming from normal de
generation and repair of gastric glands It differs from
callous peptic ulcer only in degree The lesions may pene
trate only partly through the muscle coat or only mto the

b They are ded by a degree
of fibrosis and granulomatous reaction and heal with mor
scarring of the muscle coat and submucosa and some dis
tortion of the mucosal elements In microscopic prepara
tions these are limuted by the musculanis mucosae and
covered bv a thm zone of fibrinopurulent exudate and
granulation tissue The underlymng submucosa shows some
edema and a shght increase mn fibrous tissue Adjacent
nrucosa flows into the defect so that the gastnc pits and
glands are directed mto the defect and lie at right angles
to their former posiion (Figs 105 and 106) A mucous
plug 15 commonly seen to fill the defect

The mmprint of this process can be recogmzed to some
degree 1 every surgmically resected stomach Ewidence
suggesting a sumlar process has been encountered w the
duodenum The peptic ulcer as a leston of gastric or duo
denal mucosa 15 not a distinct entity but only the most
obvious manifestation of chromc gastntis as here de
fined It results when degeneration and necrosts are over
whelming and the reparr mechanism 1s madequate When
foct of degeneration and necrosis occur and recur in great
numbers a prolonged proliferative resy A forth
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cult and usualls nus el the condition oiten hemg nustahon
for carcrnara of the outlet of the tomuch The most un
ortant tature m <hagno 1 1 lon, In tory of nausea and
ronuting plus roenteen evidence of the lon, pyloric canal
de crihed by Rarklm Hise] Lic exammtion of the ex
a1 ed mass 1 essential Wakeheld reperts a case

Man 52 had hid nwer wnd v omutm,, for 30 ven
Chiddiood lustory was not ¢l « Vot wa aeardy aheay
pre ent_one half hour atter wh m 1 onting was fre
mnt He had no pan m the epins tum or pertodic synip
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toms of uleer Malk cream cr antrads never ifforded reliet
Certam foods such as om 1 scdlow turnps mulh and
Cream eycumbers cabbage cwlifl wer and corn  almost
always caused vonutng Roentg(n tuhes m 1930 revealed
2 tenotic Jesion at the stomach utlet lut operation was re
fused In 1932 the same lesion wa revedled raemtgenosogs
cally (kig 107) He was stld m tarrh good health there
was 10 weight los appetite wa good und blood and unnc
were normal The lesion vas resccted and proved to be 1
Tau cle tumor 06 em thack (Fig 108) At 64 the patient 1
soud health nd able tr eat anytlun,

uch cacs are mor common th o geuerally supposed
Occa 1omally  vmptoms are cong cu u by tier absence Many
are mistahenly reqard d 2 ca o shous carcmema of the
»i rus and are submitted to exten ne rescction Nawrally tae
pos ihil ty of carc noma de erve fir t cot xderation in differential
dizgnosts —Ld ]
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cases the condition 1s compatible with a normal life ex
pretaney Most <a es oweur 1 males (perhaps over 80 pur
cent) Ahout the same rato as 1s found m nfants The

Fg 10

condition 15 probably more common 1hin ,enerally theught
and should he consdered m differentia} diagnosis of
stenotic Jesion at the pyloru N wsea and vomiting of
smamy years durabion often dating bach to cluldhood nd
mfaney are the ontstandin, syptoms Din nasie s Aith
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admumstration of oxygen preferably by mash during the
eritical e period 13 of
fluids and the early recogmtion and treatment of hy papro
tanemia and vitanun deficiencies

UThis article 15 largely of a surgical nature From a climical
diagnostic standpomt the contributions by the late Harry Singer
on the basis of a rich and \aried eperience leave nothing to
be destred —kd 1

Guant Ulcer of Duodenum 1s described by Ssmuel C
Rahlstrom*

Man 48 was ho pitalized for hypertensnne cardrorenal
vascular disease About sin months later he persistently
complained of pamn and tenderness :n the rignt upper quad
rant there were some weight loss and passage of tarty stools
Stomach and duodenum appeared normal roentgenologically
The course was slowly and progressively downbll and he
had repeated severe gastric hemorrhages with profound
shoch a few months later He cied of bronchopncumonia
At autopsy the first 8 mm of the duodenum presented normal
mucosa beyond this the entire po terior wall of the duodenal
bulb was replaced by a huge ulcer 5 X 4 em Most of the
base of the ulcer was formed bv the pancreas edges were
well sealed preventing soilage of the peritonewm A large
partally eroded vessel was present at the edge of the base
and there was b
Mucosal folds adjacent to the crater were not remarhable
thev did not radiate toward the ulcer Microscopic examina
ton  howed only chromc nflammatory cells around the
ulceration

Only 10 duodenal ulcers larger than 1 cm have been
reported and this apparently 1s the largest The lesion
apparently was overloohed 1n roentgen examunation be
cause of 1ts great size and ahsence of the usual deformty
observed with duodenal ulcers Only 4 of the 10 lesions
reported were recogtized before operation or autopsy

It has been suggested that these giant ulcers may gros Iy
resemble a normal or shghtlv abnormal cap and that the
ustal radiating arrwgement of mucosal folds 1s not pres
ent In some cases the crater produced a dnerticulum
bke structure Helpful differential pomts are narrowing
of the duodenum beyond the ulcer by spasm or fibrosis
ﬂlﬂc—e of a connecting stem with the remainng duodenal
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Acute Gastroduodenal Perforations As the factors
causing peptic ulcer continue to act the depth of the ulcer
creases and perforation 1s facilitated When intragasine
exceeds mtra abdominal pressure perforation occurs m
gestion of a heavy meal or hquds or sudden straimng of
lifting may precipitate this complication According to
Fdward J McCabe and Walter L Mersheimer® (New
Yorh Med College) perforation should be diagnosed
without difficulty in most cases 75 per cent of them pre
senting a suggestnve or defimte history of ulcer Sudden
onset of the 1llness and seventy of the paun with rapd
spread throughout the abdomen and perhaps to onc of
both shoulders frequenthy supgest the diagnosss Out
standing physical signs are the boardlike rigidity of the
abdomen and its silence to auscultation Dummution of
Iner dulness and roentgen evidence of pneumopentonenm
are pathognomome for a ruptured viscus recovery by
pentoneal aspiration of mgested dye solution 1s pathog
nomonic for ruptured gastro intestinal tract When diag
nosis cannot be confirmed by these signs serum amjlase
should be determined to exclude the possibility of acute
pancreatitis

‘When laparotomy 15 decided on the patient should be
given mtravenous flunds preoperatnely 1if necessary t0
combat shock or dehydration Morphine should be gnen
freely The stomach should be emptied by preoperatné
gastric extraction by naso,astric tube and by Wangensteen
suction contihued through the operative and postoperatn €
phases Spmnal anesthesia facibitates operation A small
high ncaision should be used and simple plication rem
forced with omentum should be the only procedure 1
most cases When perforation has been present over si¥
hours intraperitoneal application of sulfonamudes is nian
datory Extreme care must be used m closing the na
sion Retention sutures should be used and steel alloy
sutures can be used adsantageously Postoperatine care
should emphasize avoidance of gastric dilatation by con
finuous gastnc suction  presvention of anonma by routine

ST Am ] S 6 3949 Oct!r 1943 ~
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admumistration of oaygen preferably by mash during the
crivcal postoperatine period witeligent admmstration of
flnds and the early recogmtion and treatment of hypopro
tanenna and vitarmn deficiencies

(This article 15 largely of a surgical nature From 4 chimcal
diagnostic standpomnt the contubutions by the late Harry Singer
on the basts of a rich and vanied expemence leave nothing to
te desired—Ed )

Giant Ulcer of Duodenum 15 described by Samuel C
Kablstrom

Man 48 was hospitalized tor hypertensive cardrorenal
\ascular disease About st months later he persistenthy
complained of pam and tenderness i the right upper quad
tant there were some weight Jo s and passage of tarry stools
Stomach and duodenum appeared normal roentgenoalogically
The course was slowly and progressively downhult and he
had repeated severe gastric hemorrhages with profound
shock a few months later He died of bronchopneumonta
At autopsy the first 8 mm of the duodenum presented normal
mucosa beyond thus the entire posterior wall of the duodenal
bulb was replaced by a huge ulcer § X 4 cm Most or the
base of the ulcer was formed by the pancreas edges were
well sealed preventing <oilage of the peritoneum A large
partially eroded vessel was prescat at the edge of the base
and there was considerable indurabion suggesting chronicity
Mucosal folds adpacent to the crater were not remarhable
they did not radiate toward the ulcer Microscopic examina
tion showed only chrome snflammatory cells around the
ulceration

Only 10 duodenal ulcers larger than 1 em have been
reported and this apparently 1s the largest The lesion
apparently was overlooked 1n roentgen examination be
cause of 1ts great uze and absence of the usual deformuty
observed with duodenal ulcers Only 4 of the 10 lesions
reported were recogmzed hefore operation or autopsy

It has been suggested that these grant ulcers may grossly
resemble a normal or slightly abnormal cap and that the
usual radiating arrangement of mucosal folds 1s not pres
ent In some cases the crater produced a diverticulum
Ihe structure Helpful differentsal pomnts are narrowmg
of the duodenum beyond the ulcer by spasm or fibrosis
absence of a connecting stem with the remaining duodenal
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bulb m diverticulord lestons and overlying tenderness In
hahlstrom s case only the last was present Re exanuna
on of rocntgenogr tms aiter autopsy did not disclose am
udence to wiarrmt ditgnosis ot ulcer or any other
ihnormality

{This asticle 15 ot mtcrest for the hterature occasonally cite
otlier cd ¢ of a sumlar nature Among the many thowand ol
duodenal ulcers that 1 have scen I do not recall one of the
puant varety and at the moment I am not fammihar with a0y
urgical or pathologic observations anent such giant ulcer of the
part of my colleagues —|

Duodenal Diverticula Tollowing 1 study of 103 cases
ot duodenal dnertiula Harmv A Wrren (Champaigh
M) and Idward S Ewern Jr (Harvad Unwv ) con
cluded that this conditton 15 associated with no typieal

1 817

2 650
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MuiTiple d e Te ia 68
LocaTion Unsp cf el = 40

Fg 109—T «t nof dode 1d tcla

symptomatology Tigure 109 1llustrates the location of the ¢
duodenal dnerticula Those found in the first portion of
the duodenum are usually of the false type and appear t0
be associated 1 most nstances with duodenal ulceration
Those m the second portion are usually a true hernation
of the mucosa through the muscular wall A fair number
of the e show nclustons of pancreatic tissue I our cases
Jhowed evidence of mflamniation the sac One patient
with a Toeahzed albscess died of purulent memngits hiepa
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ts and endvcarditis Tn generat the emaller pochets are
less bkely 1o be of chimcal wuportance than the larger
ones

Pain 1 the Abdomnal Wall 1s di cu ed 1n an editorial
by hobert Liman 1he mmportance of abiomunal pam pro
duced by the wtercostal nerves or the vertebral column
has heen emphasized and 1 rariets « f terms used to desig
nate the condition One of them 15 nter ostal neral 1
)t neuriss another 1s neurdlgia 1 the abdominal wall
In many mstances tructural change n the vertebral
coltmn tumors of the spmal ccrd faulty posture or sacro
siac or lumbar sprain may he present Tailure to recog
mize such a mechamsm leads not only to unneces ary oper
ations but more smportant to recurrence of the same
pan after such procedures

Recognition of abdommal wall pun ongmating 10 the
thoracic nenves or vertebral column requives merely that
the physician s mind be prepared tor such dragnosis Ouce
suspected dragnosss 1s usually not difcult The tender
ness 19 dcfintely Iocated mn the abdomnal wall and mav
be sharply Jocalized to the rectus or other abdomnal
muscle a finding which requires only careful palpation
There 15 often a defimte correlation between movement
of the vertebral column and dexelopment of pan so that
the chinical picture n many mstances 15 characteristic of
lumbago the patient having great difficulty i getting mnto
a comfortable position when lyiny, particularly at mght
Fmally although sigmficant gastro intestinal disturbance
such as nausea or vomiting 1s seldom assoctated with the
abdominal pam these symptom are occastonally  also
found

Treatment when effectne often adds to secunty of the
diagnosis Relief 15 often obtaied by efhicient mmobilua
tion of the sacro 1hac or lumbosacral jomt with strapping
Use of a nigid lied frequentty brings relief Tn many cases
reassurance 15 all that 15 needed for symptoms often dis
appear as suddenly as they appear Orthopedic manipu
fatians may be mdicated
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Back Pan i Disease of Gastro Intestinal and Acces
sory Gastro Intestinal Tract. Andrew B Ruvers and
Andries I Roodenburg (Mayo Clinie) suggest that back
pamn as one of the mamfestattons of gastro 1ntestinal
disease can result from a summation of impulses origmat
ing m visceral walls and reterred to the bach along the
sympathetic nerves which carry such impulses to the cord

Unilateral shufts of pain 1nsing because of penetrating
lesions volving these tracts can and probably often do
travel to the cord along branches of the spmal nerves

JiU)
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Fg 10—D t bt  £p n prod ced by d od nal uker

Ths 15 a shghtly different type of pmn from that usually
caused by unpulses ansing within visceral walls beng
more acute more localizable and better hmited to defimte
segmental distributions Figure 110 shows the distribution
caused by duodenal ulcer Shading left indicates region
where pamn 1s felt most frequently and arrows indicate
directions of shift into sccondary regions Shading right
indicates most frequent location of back pamn 1 extensive
or penetrating duodenal ulcer Location of pain 1 a casé
of carcinoma of the pancreas 1s shown m Frgure 111 pan
onginated m shaded area on left and was referred to
shaded area on night

fl: y and lly n erosive
disease mvolving retroperitoneal tissues such as acute

"
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pancreatitis back pam 1s an unportant symptom Lestons
m this region could mvolve both spinal nerves and those
using sympathetic routes pain 1s deep seated frequenth
severe and fairly well localized A charactenstic feature
of this pain often of diagnostic importance 1s that patents
with such lestons ucually lean forward to relieve the pan
Malignant lesions onginating in the gastro mtestinal tracts
may metastasize to the spinal column the pam 15 usually
boring  deeply located bilaterally felt and constant In
most instances bach pain as a manifestation of the diges

Fg Ml—loaton £p pod dby moma fp e

the or accessory digestrve tract 1s a symptom to be con
sidered carefully because usually 1t indicates that the
lesion causing st 15 complicated It 15 alnays well to us
pect disease ansing m the gastro ntestinal or accessory
8astro satestmal tract when dyspepsia 15 associated with
back pun

Gastro-Intestinal Disturbances 1 the Combat Area
Alexander Ru h {(MC AUS) presents prelumnary
bsennations on peptic ulcer In a large hospital 1n the
South Pacific peptic uleer was diagno ed n shghtly over
L per cent of all medical patients admitted during a 12
month period Approvimately half of the ulcer patients
8are clearcut Instorses of previous attacks and a typical
“nd\dasnc tistory was obtained from 80 per cent the
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history was mislewding 1n the remarning 20 per cent Sist
per cent of the patients had epigastric tenderness which
in one fourth of these was unnustakable No relation ow
ever could be established between tipe and locality of
lesion and character of the pun and tenderness Sixty
seven per cent of the dignoses were supported by x v
evidence A crater was demonstrated 1n only 21 per cent
of the patients wath positine N\ ray signs Tls fisure
differs widely from those of some gastro-enteralogic ser
wes 1n large envilian hospitals where direct \ rav evdence
15 said to be obtamable m approxmmately 95 per cent
This difference may be 1senbed to techmical difficultics 10
the field and to the fct that patients are exauuned hefore
the pathologic process Tins hecome entensive

Analysis of gnstric contents and exammation of stool
for occult blood 1re of hited value but the acd test
described by Palmer and the relief following continuous
Athabine milk drip therapy hve been useful adjuncts 11t
establishing diagnosis

The soldier with 1 peptic ulcer should be remoned from
the combat area as soon as practicable after dagnosis

Gastro Intestinal Disturbances n the Combat Area
Preliminary Observations on Functional Disorders of
the Digestive Tract Alexander Rush' (MC USA)
found that patients with functional disorders of the gastro
intestinal tract constituted 53 per cent of 200 admitted
because of dyspepsin to 1 lurge hospital m the forward
area The charactertstic complamt 15 distress induced by
mngestion of faod The scores of the army gencral class:
fication tests give stril ing, confinmation to the chinrcal m
pression that most of these patients are mcapable of adapt
g themselves to ficld service and are poor nishs m the
combat area Tor the most part the response of these
patients to therapeutic measures 1 the field 1s runsient and
poor Patients who are shown to be poor kearners nd
who perststently fml to make any satisfactory unprove
ment should be returned prompth to the zone of the
mtenor for reclassification
TTE S AM A1t 00 21 ‘\\
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Military Gastro Enterology J W Anms and Frank
tn G Eldndge (MC AUS) present a survey of the
gastro ntestinal sectton of an armn station hospital dur
g mobilization and under wartime conditions In two
years there were 3012 viaits to the outpatient gastro i
testinal climic Manv patients ncludmg alt those with pep
tic ulcer of gastritis were later hospitalized 2615 roent
gen studies were made on 2 359 patients

Incidence of peptic ulcer n this series did mot vary
geatly from that seen 1n envilian life the ratio of duodenal
to gastric ulcer was approvumately 15 1 The authors base
their belief that the nenrogemc factor 1n peptic ulcer 1s
1 major and 1n most cases the most unportant single
factor mvolved on (1) frequency with which emotional
upset preciprtates actrsity of the ulcer (2) tendency toward
occurrence n npervous and  tugh strung  ndnaduals
and (3) prompt response to rest and sedation Immedate
discharge of any patient with peptic ulcer 1s n the best
terests of patient and government There may be rare
exceptions 1if the person 1s a highly tramed specialist or
for anv reason virtually nreplaceable If such a person
can follow a carefullv controlled regmen m the Army
lie may be allowed to remain

The mulitary problem presented by pahents with ail
ments classified as functional dvspepsia calls for the great
est acumen and judgment by the medical officer Many
men with transient problems of adjustment and resulting
\ague gastro mtestinal complamnts are readily rehabilt
tated 1nto useful soldiers Constitutionally madequate per
sons are of no nubitary use and should be rejected or dis
charged as rapidly as possible They do not do well even n
linited service but imarsably break down at cructal mo
ments Troops both at home and abroad are infinitely Letter
ff with an inadequate number of reliable men than at full
strength partially compniced of undependable cardboard
soldiers A small watermediary group exists and decision
i these cases 1s extremely difficult 1t often can be made
only after prolonged observation and repeated trials at
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vanous duties It 1s better to err on the side of lemenay
and mn doubt to return these mien to cwvilian hfe ¥ renk
mahngermy, 1s also frequent and substantiation difhieult
Besudes obvious cases there are wany less clearly detned
which merge with true psychoneuross None of theee
men have any potential military worth Regarding func
tional dyspepsia as a whole the Armv provides neither
time environment nor facilities necessary to attempt the
extremely difficult and often unsuccessful tasl of re
habtlitation

Management of Ulcers among Naval Personael Walt
man Walters and Hugh R Butt (M C USNR) state
that peptic ulcer offers 2 difficult problem i the naval
service especially aboard ships New recruits with uncom
plicated ulcer which was present before cnlistment 1re
mostly young and few should be cousidered candidate
for surgery It 15 advisable to discharge them from the
service before the government hecomes responsible far
therr continuous treatment and drsability pensions

The situation 15 different with ofhcers and enlt ted men
whose ulcers have developed n the service There seem
to be an mpression that 1f thev re operated on most of
them will have to be 1ssigned to hnmted duty But the
authors belteve that a large number can be returncd to
full wctive duty 1f operation preferably partial gastrectonn
1s performed s soon 1s dagnosis 15 established There
fore they have operited on 13 such patients in the pat
stx months and 11 have returned to active duty

Reports from 13 Unted States nmal hospitals show
that 1 352 patients with proved peptic ulcer were admtted
from Dce 1 1940 to Dec 1 1942 and that 1249 werc
treated medically and 103 surgically 35 per cent of the
former and 71 per cent of the latter were returned to
duty (53 to active and 20 to hruted duty ) OF 63 patients
who had had previous operations for ulcer 25 per cent
underwent nother operation for recurrence with or with
out obstruction and 75 per cent were treated medicalls
38 per cent of the 63 were returned to duty
T A S 5 LBASS4I Otbe 194
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The smpartance of makmg an carh decision as to the
upe of treatment to be used and the dispo stion of the
pauent cannot be overemphasized Of the 13 patients oper
ated on by the amhors onh 2 were snabded trom the
sersice One was an officer who had spent 14 months w
various hospitals undergomy, courses of medical treatiment
Ifore operation wa adsted Although the surgreat re
sult was excellent the long period away from duty and
the mental attitude developed by prolonped hospitaliza
ton and hmutation of actiities produced a functional
failure 3n two months after return to duty The other
pattent also had a good surgical result but was discharged
for an wncapacrtatiag war snpury

T'rom the results cbtamed there s justificanon for radi
«al surgacal treatment of naval patients who have chrome
rectirring  gastne or duodenal vlcers winch develop dur
g service Officers and enhsted speenthists with suck
ulcers whase hnowledge expersence and ability make them
particularly valuable to the navy and the 25 per cent of
medically treated patients who are discharged from the
service because of chromc recurring uleers are the par
teular patients who should be givea the benefits of sur
gieal treatment with the hope that ther valuable services
wn be vetamed However unti a much larger series 1s
aperited on and obseryed subsequently as regards reaction
W nngl duty  the advisabilitn of surgical treatment to
Teturn patients to duty cannot be determined definutely

W ith few exceptions the aifcuibies of diagnoss treatn ent
and & possion do net daffer from those of our Lint b and Cana
an albes, judging from the numesons published reports There
4r€ wany quthonitics Who ould honestly differ with the author
s th e pect 10 the ndicaton o jushificat on for g3 e re

Stlon wnder the ciwreumstances Certawnly it should be under
taken only as a last resort Of course n the hand of uch an
cxpert a5 Walters the operaton 1s carried out with surprisngly
108 surgical mostahly and po tope athe morbidity but a danger
Ous precedent mght be & table dod 1f such operations vere car
¥ od out on an extenstie cale —Fd

Disease in the Canadian Army durtng World War I

\ccording t0 A DesBrisay  the most prevaleat di

+rder among Canadian malstans per onnel 3 dvspepsia

MRV o v AT €5 Ty toss
.



650 GASTRO INTESTINAL TRACT

usually of the functional or reflex type Emotional ten
wons generated by the war apparently are appeanng as
psychosomtic disorders Reactrons from resentment and
frustration are important m engendering dyspepsia and
reactiy img uleer The mmeidence of peptic ulcer 15 greater
than m the last war the heightened tonsion consequent
on mobile mechamzed warfare ndded to defects 1 diet
tong pertods between meals focal infction mental strain
and worry famihal tendency and escessne smokmg 1s
heheved to be responsible

Gastric neurosts 1s also significwnt Most of these pa
tients have 1 history of nervousness or breakdown ar
mduced neuroses have heen fow but proportionateh more
frequent among service men than among civilians Wile
most of the neurotics <hould not have been aceepted for
service muny of them might not have broken down hd
they been exposed to battle stress for morale 1s aware
ness of efficiency and efficient performance cannot be
maimntuned at a high level 1f the individual 1s held bach

Typhoid fever 1s practicallv nonexistent i this wir
Dysentery was practically unnersil m the Libyan cam
pugn but better control 1s expected from the use of ants
dysenteric serum  sulfaguimdime 1nd sucanylsu¥athiizole
Catarrhal jaundice winch his appeared m epdennc pro
portions 1n Cngland may respond to convaleseent serumt

Peptic Ulcer Treated with Aid of Posterior Pitwitary
Extract M Hull Mcts and Robert W Lackey (Bajlor
Unv ) report satisiactory chmical results m 311 of 418
unselected cases Of this senies 200 were personal patients
and 218 were treated by phyvicsans from all parts of the
ULmted States

Tn onh 8 of the 200 personal cises was bed rest m ©
tuted 2t onset of treatment The diet consisted of three
meals duly  with milk once lictween meals and at bed
tme The diet satisfied 2l protun nuneral and vitamun
requirements and onutted only the obvious 1rritants and
most idigestible foods such s fried ones coarse vege
tables and some pastries  Mony with posterior pitwtary
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extract the patients were regularly gnven an effective
antsaid and an antispasmodic such 1< atropmne both for
about the first two weeks of care

Intranmasal msufflation of desiccated posterior pituitary
pouder 1s the most dependable means of administration
With « smnall nasal nsufflator the patient blows 2/3 gr
powder a hitle at a time onto the upper nasal mucous
membranes By this route the a,ent s action 1s slow and
continuous It 15 taken about one hour after each meal
and at bedtime (2 2/3 gr datly) This dose s conturued
for six to esght weeks and then cut m half for two weeks
more

The hormone should be constdered a supplement to
the rational medical management of uncomplicated peptic
ulcer Experimental data show the possible relationship of
the postertor pitwtary body to gastroduodenal ulcer and
also the action of the extract m successful treatment of
this syndrome

Peptic Ulcer, an Endocrine Disease Sinteen years ago
Joha A Crabb (Topeha) hegan usin, parathyroid ex
tract and found that acute subicute and most chromc
peptic ulcers heal promptly Fidently there are chrome
cases with scar tissue obstructing the pylorus i which
operation 15 the only solutton In others a dense ring of
scar tissue may prevent 1n adequate blood supply to the
ulcer and thereby retard or prevent healing

During the first few vears there were several recur
rences 12-18 months after treatment was discontinued but
they yielded promptlv to treatment later smnce he has
advssed his patients to come for a small dose of hormone
every two or three months he his had few recurrences

The usual treatment with varmations to suit indiadual
cases consists of 1 cc parathyroid extract every third day
for three doses then 10 mmms every five to seven days
for 6-12 doses as seems necessany from the resylts
obtamed

A palliatine 1s also uscd such as a bismuth and pare
sone muxture or an alkaline powder to be taken 20-30
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mimnutes before the eapected pam for the purpose of new
tralizing the hydrochloric acd and to coat over and tem
porarily protect the ulcer from the eroding gastric jwce.
It 15 not adssable to gne alkalmes smmediately after
nieals at any time they mahe pepsin nert and terfere
with or prevent proper digestion of protemns

The dict 1s restricted to liquids or nounshing nomrt
tating soft foods for a few days then gradually mcreased
1 varety and quantity T'ood 15 grven for nourshment an
not wath the object of causing the ulcer to heal Some of
the foods allowed are nulh cream cercals milk toast meat
juces soft eggs custards and others which the resource
ful doctor may select

Crabb 15 convinced that peptic ulcer 1s an endocnne
disease and 1s caused by and fails to heal because of a lack
of parathyreid hormone the system Replacement ther
apy 1s used on the same principle as the use of liver hor
mone mn permicious inenua or of thy rotd hormone 1n cr¢
tumsm or myxedema In these conditions the hormone
must be replaced at mntervals to mamntan normal balance
and function or there will be recurrence Peptic ulcers
also recur and the recurremnce 1s amenable to pamth)rox
hormone therapy Other treatments are strictly pallatne

[The two forcgoing articles are examples of the diergent
©icws held with respect to the genesis and therapy of 2 disorder
concerning which definmite knowledge 18 still lacking —

Prompt Feeding Program for Bleeding Gastnc and
Duodenal Ulcer [dwm A Rasherry Jr and T Gner
Miller' (Unn of Pennsihuania) amalyze 2111 cases of
grossly bleeding gastric and duodenal ulcer all treated by
the prompt and frequent feeding progrum Tlus serics
shows gross mortality of 4 per cent and net or corrects
mortahty of 19 per cent It indicates that except when
comeident perforation has occurred better results both as
to survival of patient and as to lus comfort durng llness
are obtained by tlis regimen than by any other form of
consenvatine treatment or by surgical intervention

Treatment of Bleeding Peptic Ulcer Leon Sefl®
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(Umv of Cincinnats) reports on 160 patients treated by
a prompt feeding program with a shghtly modified Meu
lengracht diet Diagnosis of ulcer was confirmed mn each
mstance by roentgen examination gastroscopy operation
or autopsy Proportion of males to females was about
7 1 and 89 of the patients were 50 or over In 12 there
was 10 history of any digestive distress prior to hemor
rhage and in 33 the digestive symptoms were not typical
of peptic ulcer Approxmately half the patients had had
no previous hemorrhage while a little over one fourth had
had one or more previous bouts of bieedng In 121 bleed
ing was severe enough to reduce the erythrocyte count
10 3000000 or less and 1n 61 to 2000 000 or less

Eighty one patients recenved one or more blood trans
fusions usually consisting of 500 cc citrated blood Gross
mortality was 68 per cent a considerable improvement
over 256 per cent resulting with the starvation Tegimen
practiced between 1927 and 1937 Average hospital stay
was Z56 days 1n contrast with 324 days with previous
treatment Death resulted from exsanguination 1 31 per
cent and i others from compheating factors Tn 8 ot 11
fatal cases death occurred durmng the first episode of
bleeding

General principles of treatment consist of (1) rest
and reassurance (2) sedatton with avoidance of mor
phine 1f possible (3) oral admimstration of fluids sup-
plemented 1f necessary by hypodermoclysis or ntravenous
drip (4) blood transfuston (5) no enemas before the
siath day except 1 presence of rectal discomfort or fecal
mmpaction and no laxatrves except nuneral ol after the
first weel  (6) alkalis only i presence of pan (7)
ferrous sulfate 5 gr three times daily preferably atter
cessation of tarry stocls (8) prompt feeding of a diet
consisting of milk cream butter eggs stramed cereals
puddings purced vegetables and fruits ground scraped
or minced meat white bread plain or toasted and weak
tea or cocoa with feeding at two hour ntervals from
800am toB00 pm (9) surgical treatment of med:
cal m . fals to control the bleeding
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Prompt feeding 15 justified for several reasons With
holding food and drink does not rest the stomach for
strongest peristaltic waves occur when the stomach s
empty There 1s marhed shortening of clotting time dur
ing absorption of mixed meals duc only to the proten
fraction of foods Patients started on the regime m 24-i8
hours are much more lhkely to bleed agam than patients
fed at once Exhausted patients die after hemorrhage
despite scrupulous dieting Patients with protracted hem
orrhage sometimes stop bleeding when they recene food
Ambulant patients frequently recover from severe melena
without maling any change i diet Presence of food m
the stomach increases its tone and the stomach mamntains
a constant and confinuous pressure on its contents tend
mg to close an open vessel and promotmg clot forma
tion Regeneration of blood occurs much more rapidly with
admuntstration of food Chmcal experience with prompt
feeding shows that comsalescence 1s <hortened and mor
tality reduced

(The advocacy of a prompt fecding program by such cvper
tenced chnicrans as Schiff and Grier Miller 1s s accord with
the current teaching with few exceptions Our ca e records
are replete with instances of moderate to fairly severe gastro-
enteric hemorrhage despite which the patients continued to cat
and carry on as usual without any serious effect Contrarmise
those undergomng conventional treatment n a hospital recovered
more slowly as a rule and iso sacrificed conmsiderably more
work hours However in mstances of mas ne exsanguinatsng
hemorrhage such prompt generous feeding may preve unwise 1
my judgment In such mstances an indwvidualized form of treat
ment 15 essential —Ed 1

Alkalosis 1n Antacid Therapy Walter I Palmer m
an editorial reviews studies which deal sy stemmatscally with
the four mam aspects of the mechamsm of deselopment of
alkalosts 1n antacid therapy and mdicate effective neans
for its prevention These aspects are (1) effect of a soluble
alhalt such as sodium bicarbonate (2) effect of relatnvely
insoluble alkalis such as caleum carbonate (3) role of
chloride loss and (4) role of the kidney

The alhalosts nduced by soluble alkalt 1s characterszed
by an increase m the pH and the sodwm total base and
{6 Ca troe terclogy 189 893 S ptember



ESOPHAGUS STOMACH AND DUODENUM 655

bicarbonate content of the blood Thi> type of alkalosss
does not develop 1f renal funchion 15 normal and of the
amount of water supplied daily 15 sufficient to eliminate the
hase as rapidly as it 15 absorhed No conclusne evidence
has Leen obtamed to mdicate that calam carbonate per
se produces alkalosis Large amounts of alumunum hy
droxide or alununum phosphate hkewise do not alter the
electrolyte constitution of the blood plasma The alkalosis
observed during adnumstration of calaum carbonate 1s
identical with that seen m pattents with pylonic obstruc
won It 1s attnibutable entirely to the chloride loss result
g from gastric aspiration of emesis together with an
madequate salt intake Tt can be prevented by admnistra
tirn of sufficient amounts of sodum chloride despite con
tinued use of caletum carbonate Chemically the alkalosis
15 characterrzed by 1 decrease n the serum chloride
sodium and total base and by an elevation 1 the pH and
Incarbonate content of the blood

Mlthaugh a decrease mn urea clearance s uoted fre
quenths during alkalosis renal function mariably returns
10 1ts original level after the acid base balance 15 restored
Stmlarly no permanent decrease mn urea clearance re
sults from long-continued admumstration of alkali Azo
tenua and impairment of 1enal function do not occur dur
mg alkalosis of hypochlorema 1if the supply of water 1s
adequate Tt 5s apparent therefore that the alterations
m renal function are by products of the alkalosis and do
nat aperate 1 ats production Sigmficantly the prolonged
use of alhall with or without alkalosis does not produce
detectalle anatonme changes  the hidnev of the dog or
man when water mthe 15 not limited Prolonged depletion
of chloride however mas lead occasionally to a deposition
f calowum 1n the renal collectsng tubules attributable to
w alteration 1 the phi sical state of the urine

The alkalosis complicating the Sippy freatment 1s thus
attributable to (1) ahsorption of sodium bicarbonate (2)
Yoss of gastrsc chioride or (3} a combination of the two
s sodum bicarbonate 15 no longer routinely used m
ulcer therapy chlonde Ir s constitutes the chief cause of
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the disturbance An adequate mntake of salt obviously will
elummate allalosis as a complication of antaaid therapy
the amount required depending, on the amount of chloride
fost Some salt may be added to the diet Howerer if the
body chlondes are depleted 1f vonuting 15 present of if
the quantity of gastric content aspirated 15 conssderable
additional salt wll be required usuilly 5-10 Gm by mouth
daily or in acute disturbances 1%-30 Gm intravenoush
as normal or hvpertonie saline The nuportant pownt how
ever 1s that the alkalosts 15 not the result of the antacd
admimstered or of renal wmjury or smparred renal func
tion st 15 purely the result of chloride depletion

Effect 1 Vitro of Various Detergents on Peptic
Activity of Human Gastric Content. Joseph B Rarsner
and Regis A Wolff (Lnn of Clucago) report espert
wents 1 which increasig amounts from 25 to 150 mg
ot 1arious detergents and of chemically pure octy! decyl
dodecyl tetradecyl and octadecy! dervatives of the alhil
sulfate series were added to 5 cc samples of human
gastne Jjuce The pH of samples was measured by the
Bechman glass electrode Peptic activity was determmned
ul duplicate by the Beazell modification of the Anson
Mirsky method adapted for the Tvelyn photo-electne
colormeter At least two eperiments were performed
with each compound

Zepliran a cationic detergent and Jgepon AP Aero
sol OT Intrammne Daxad #11 Dasad #£21 Diad
%23 and Arctic Swntex A oIl amontc detergents do
not minbit peptic actiity ot 3 cc human gastrie content
when added i amounts to 150 mg Tergitol 7 and
\ctival both amome detergents decrease peptic actiaty
moderately Duponol PC and Vaccanol E both amonic
detergents mhibat peptic activity markedly and as ef
lectnely as commerciil sodwm alkyl sulfate Amon, 3
homologous series of alkyl sulfates the decyl and dodecy!
dematives are most effectine in lowening peptic actnity
of human gastric content
T CGetventley 2 0 3 4 1 194



LSOPHAGUS STOMACH AND DUODENUM 657

Inhibition of Peptic Activity n Treatment of Peptic
Ulcer was studied by I' Stergmann and Arthur R Marks*
{Cook County Hosp) A Rehfuss tube was ntroduced
mto the stomach of the fastng patient and the entire
gastric contents were aspirated With the tube in place
a test meal of four Uneeda crachers and 200 cc water
was gnen nd sawples of gastric juice were aspirated
every 1> munutes for two hours pH and peptic actity
were determned on each specunen On succeeding days
the patient recuved shortly after the test meal I or 2
capsules (100 ing ) of sodmm lauryt sulfate 2 Gm cal
aum carbonate 8 cc of an alummum hydroxide prepara
tion or 2 tablets of a h hydroxide pound
(6 gr magnesim hydroxide) Some patients recened
a repeat dose of soduum lauryl sulfate or magnesmum hy
droxide 1mmediately after the fourth aspiration 1e  at
heurly mtervals Cach patient was tested on five suc
cessine days To test the efficacy of sodum lauryl sul
fate a smlar group of patients recenved the usual ulcer
diet plus 1 capsule of sodium lauryl sulfate every hour for
12 or more doses depending on symptoms Other antacid
therapy was withheld but tincture of belladonna or pheno
barbital was freq given as ! y medica
tion

Calaum carbonate aluninum  hyvdroaide  magnesium
hydroude and sodium laun] sulfate decreased pephc
acttaty simultaneously with a rise i pH Calewm car
bonate alumntm hydroide and magnesium hydroxide
caused more marked peptic nhibition than sodium lauryl
sulfate The authors could not confirm reported observa
tions that sodium laury! sulfate mhibits peptic activity
i the presence of an unaltered pH Chnical use of sodium
lauryl sulfate on a small number of patients on the usual
uleer duet farled to reveal any superionty of this medica
tion aver some of the other medications used

D1 cus 1ons concern ng the pathcgenests of gastric and duo
denal ulcer chiefly emphasize the role of hydrochlonc aad But
actually the proteolvtic effect of activated pepsin 15 of paramount
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mmportance not only ut the genesis but i the chronicity of such
lesions  Expersmental and clincal observations n recent years
have clearly demonstrated this fact Hence the rationale of ant
neptic adjuvants to treatment To what extent such forms of
therapy will be used remaimns to be seen As anactuation of pepsin
18 by adequate 1 of gastric contents
we still depend on such time honored procedure to present pro-
teolysis and thus facihtate healing without resorting to those
newer agents the cfficacy of wluch apparcntly 1s bll a matter
of controversy —Ed ]

Treatment of Gastroduodenal Ulcerative Disease with
Sodium Alkyl Sulfate S T Fogelson and D L Shoch’
(Northwestern Unnv ) present a prelinnary report on
expernnental observations on dogs and chmenl tral
34 patients with ulcer who had not responded to previous
therapy Sodmum alkvl sulfate a surface active 1gent
was well tolerated by patents who recened 02 Gm
everv two hours during the d1y No tonic effects occurred
1 experimental ammals or patients during seven months
admimstration of this dose Surinal tme of dogs treated
In the Wangensteen technic with massrve daily doses of
histanime was markedh prolonged by oral admmmstration
of sodum alkyl sulfite which nactsated pepsm 1 the
stomach and did not alter the acidity

All patients treated were classified as having 1
tractable ulcer Iy theirr physictans because thar symp
toms could not be controlled by any orthodox manage
ment ncluding operition 1 six Symptoms of 26 wer¢
controlled by sodmum alksl sulfate and they were physt
cally restored <o that they were accepted by ather the
armed forces or industry 8 obtamed no relief Two had
recurrences on cessation of medication despite defimte
healing of the onginal lesions

The authors conclide that sodium alkyl sulfate 15 not
« panacea for patients with ulcer Tt does not cure the
pattent who 1s subject to ulcers but will permt healing
of some ulcers resstant to all otier hnown types of
nmanagement

Pepsin Tnactivation 1 Ulcer Therapy' A VMorton Gl
and C A Keele* believe that mactnation of pepsin 1%

Mol 73212 16 My h 1944
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the aim of peptic ulcer therapy and that this is obtaned
by neutralization of the gastric yuice to pH 354 The
effectiveness of the usual method of treatment by mulk
and antacids n fulfilhng this aim 1s considered

As mik can neutralize an equal volume of 03 per
cent hydrochloric acid to pH 4 the amount of mulk m
an ulcer diet would theoreticilly be governed by the total
quantity of acid secreted dailv provided the mulk 15 given
at the night tumes There are constderable dinvidual
varmtons in response to wull Data are presented re
garding three ulcer patients to whom 10 oz mik was
gnen every two hours In one of these almost continuous
neutralization was secured but i the other two the
values for free hydrochloric acid between feedings reached
levels as hugh as 80 umts Hourly feedings of 10 oz mulh
to a patient demonstrating this latter phenomenon re
sulted 1n more continuous neutrahization but the optimal
method appeared to be a continuous athahne mulk drp
using 6 pt milk with sodwm bicarbonate everv 24 hours

NIk contains several substances which may nfluence
gastric secretion Fat 1s probably the most powerful con
stituent It mhibits gastric movements and secretion when
it reaches the duodenum and fatty acids are far more
active than the fats from which they are derned The
action of fats 1s due to hberation of enterogastrone mn
the mtestinal mucosa this mhibits the movements and
secretion of the stomach Sugars mn Iugh concentrations
1lso inhibit gastric secretion and mobility Protens act
as buffering agents but some protemns can stimulate
gastrie  secretion  probably through their breakdown
products

Thus the 1nhibstory effect of mulk 15 due partly to de
pression of secretion and partly to neutralization and if
gnen n quantities greater than 5 oz hourly milk 1s

y an efficient agent

but 1 most cases something more will be reqmred to
raise the pH to 4

Antacids are almost invarsably used to supplement the
n(‘utr‘\l’l.z:lg action of nulh Kirsner and Palmer and
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Kirsner recorded the pH of aspirated gastric sawples
at hourly intervals 1 patients with healing duodemal ut
cer given hourly feedings of mulk and cream plus ant
acids hourly nudway between the mylk feedings The
gastric contents were aspirated just before each feeding
e half an hour after the antacid was given They found
that nulk and cream feedings alone (3 oz total volume)
had no effcet after one hour although others have found
that larger volumes or more frequent feedings were ef
fecve A peneral diet rased the pH somewhat

A number of antactds mn various doses and atropine
were tested Two Gm caloum carbonate hourly ratsed
the pH from 175 to 435 2 Gm magnesinm carbonate
from pH 19 to 51 2 Cm magnesium tnsilicate from
pH 195 t0 257 2 Gm tubasic calaum phosphate from
pH 175 to 261 2 Gm trmbasic magnesum phosphate
from pH 165 to 306 and 30 cc alumunum hydroxade
from pH 19 to 30 Atropme enhanced the action of
calcium carbonate but had Ilittle effect on the other drugs

The order of efficiency of drugs acting alone 1 equat
(2 Gm) doses was calctum carbonate magnesium car
bonate tribasic magnestym phosphate tribasic calaum
phosphate and magnesium trisilicate Tlurty cc of 5 per
cent collordal aluminum byvdroxide 15 probably bittle n
ferior to caleitin and magnesium carbonates

Tt 15 unhkely that methnds of treatment m which two
hourly nulk feedings arc gren with antacids halfway
between would be as efficient 1 neutralizing free hydro
chloric acid as the hourly admunstrations of karsner and
Palmer so 2 pH of 4 will probablv not be reached for
wery long and at mght there will be no neutrahzatron
on ather regime Stnce most peptic ulcers heal readily
it may well be that complete mactivation of pepsin 15
unnecessary and that a pH of 2-3 will cause sufficient
reduction of proteolytic actinity This however s not
definitely established and sf n ulcer does not heal 1t 1s
mportant to determme free hydrochloric sad or p
Tevels of gastric contents to see how much neutrahization
has occurred There are patients in whom »=*  {fevels
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mcrease when antacids are added to a two houtly nulk
feeding regime and such patents probably require con
timuous drips of nuik or collodal alununum hydroxide
to control free hydrochloric acid level adequately

Ulcer 1n Descending Duodenum Chauncey N Borman
(Unn of Minnesota) 1eports seven cases diagnosed by

R TR T
roentgen exammation In three mstances location of the
crater was confirmed surgically In all seven cases the
Crater was located on the upper and inner margin of the
descending  duodenum usually just below the superior
flexure (¥1g 112) Secondars spasm mucosal distortion
and medial retraction ot the adjacent upper descending
duodenum occurred s evers case Macroscopic hemor

) Am. J Rentgen1 S0 5 76§ De embe 1943
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rhage was prominent i s cases n three nstances
blood loss was unusually severe Nocturnal pamn was
present sn four cases

Peptic ulcer rarely occurs m the descending duodenum
(Fig 113) and us roentgen diagnosis 1s reported even
less frequently Tailure of the roentgenologist to explore

¥ig 113—Topog aph¢ dist bt nof 196 g t ¢ d 158 d odenal ! =
this particular area of the duodenum thoroughly and
fallure to differentiate ulcer from the more conunon
simple and psendodiverticula partially account for the
discrepancy

[Suec%alow location of the alcer 1s not as smfrequent as 5
gererally supposed. These ulcers may be overlocked 1 the routine
yocntgenoscopic exammation even by the most expert by virtoe
of ther dow lcztion Aa Mustranoa of tus SfF _ex
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emplified by one of my most recent cases The patient gave a
typieal history of chronic peptic ulcer coupled with recurrent
melena We were definitely of the opimion that he had a duodenal
ulcer Gastroscopic exammation was negative The surgeon who
aw the patient i consultation sugge ted an x ray examination
of the mall bowel for the presence of a possible bleeding lesion
presumably 1 the jejunum or sleum It was durmg this examma
tion with the progress meal that the ulcerating lesion i the
second portion of the duodenum was di covered Treatment as
for ulcer promptly caused marhed amclioration and sub equent
disappearance of the symptoms Some authorities regard such
ulcers as more refractory than tha ¢ an_the usual position n the
proxamal first inch of the duodenum —Ed )

DISCASES OF THF BITTARY TRACT AND
PANCREATIC SYSTEM

Toxipathic and Trophopathic Hepatiis H P Hims
worth and L E Chynn (London) produced two types
of experimental hepatitis m rats toxipathic due to direct
action of noxious suhstances on lnver cells and tropho
pathic due to dietarv deficiency of a component of pro
ten  Expermmental toxipathic hepatitis develops rapidh
after exposure to the poson with diffuse zonal necrosts
In sunnvors recovern 15 complete repeated exposure
to the powson however produces diffuse hepatic fibrosis
Experimental trophopathic hepatitis develops only after
a long latent period with massne necrosis leading alway<
to postnecrotic scarring and in severe cases to nodular
hyperplasia The relationstup of this type of hepatitis to
dietary protem defictency 1s so defimte that diets max be
constructed that cause necrosis in 100 per cent of ammals
and by varymng protein content the speed of development
and sevenity of the lesion can be varied Both quality and
quantity of proten are mmportant suggesting that the
protective factor 1s a component of protein rather than
an tact protein molecule Casemn even mn small amount
protects agamnst the lesion while veast proten even m
liberal quantity fails to protect The protective power of
‘arous amino acids was tested and methiomne m which
casemn 1s farticularly rich gave complete protection

In man hepatitis following expo nre to such poison as

TRt 1457461 Ap 8 194
Y
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chloroformt  pha photus and carbon tetrachlorde has
features charactersstic of towipatiue hepattis  Zondl
hepatitis scen with eclampsia and infective hepatitis and
after treatment with orgatiic arsemcal preparations also
appears to be of this tvpe Association of two or more
weah toxipathic agents may produce a high madence of
severe hepatitis RMassive hepatic necrosis and ats <equel
nodular hyperplasta mav be attmbuted to trophopathic
hepatitis There 15 suggestive evidence that tins can arise
as the direct result of a dietary deficrency but most com
monly 1t develops as a complication of 1 precedimg, iliness
and 1s then to be regarded as a conditioned deficiency div
casc distinet {rom the iilness winch 1t compheates Re
striction of ntrabepatic cireulation 15 an unportant pre
disposing cause Tt most commonly results from swelling
of hver cells presiously mjured by a toxipathic agent
Pregnancy vomuting and anotesia contribute to its de
velopment by reducing the amount of protective nutriment
available to liver cells Tncreased nietabalic rate may have
the same effect by tncreasing general bodily requirements
for protein It 1s also posaible that certam posons such as
selemum and TNT wan produce the condibon 1y com
bining with components of protein so 1s to render them
unusable

Studies on Hepatic Dysfunction Carbon Tetrachlonde
Poitsoning Treated with Casemn Digest and Methiomine
J Beattie P H Herbert € Wechtel and C W Steele
report a case m which certun factors mrhicated a prob
able fatal outcome (1) large quantity ot carhon tetra
chlorde ingested  (2) probably complete absarption smce
mmmediate symptons indicated a rapid entry nto the
airculation and vonuting was not mduced until 4o nunutes
After mgestion (3) speed wath winch the hiver enlarged
and (4) delay between the acadont and mstitution of
treatment  Miller and Wlupple m 1942 showud that
jatal Iner damage was produced by 30 nunutes of chloro
form anesthestr admutustered to dogs wihch had heen
hept on protem deficient diets for seveg "
Ty 109211 E b 12 1944

W DuM]) pag .
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damage was avertud if within three to four hours after
anesthesia 3 Gm metluonine m solution was mnjected into
the arculation Effect of carbon tetrachlonide on the Iner
15 comparable to that produced by chloroform

Soldier 23 ingested 3040 ml carbon tetrachlonde As he
was physically fit and his dret was nich n proten 1t seemed
possible that 2 massine dose of methiomne intravenously
might be effective despite the lap e of 19 bhours since the
accident A small oral dose (2 Gm ) was adnumistered pend
mg preparation of a solution for intravenous infusion The
snfusion was prepared by dissohing 20 Gm of 2 drcd
papamn trypsin digest of casem n 600 mt distilled water
The solution was acidified and to st was added 15 Gm ot
dl methionne It was then boiled and filtered The final pH
was 76 and the solution was epproximately isotoric

The original ntention was to_admmster 15 Gm methio
me calculated on the basis of 025 Gm per hg body weight
approsimately the dose used by Miller and Whipple Only
95 Gm was infused because of a febnle reaction plus the
2 Gm gren by mouth on the first dav Casein digest was
added because 1t was thought that ammno acids other than
methiomne might be of value No metiomne was given the
following day A relapse on the third day treated by 4 Gm
methionime orally suggested either that the hrst dose was
too small or that small doses should have been admu: tered
on two or three days after the onigmal massive dose It 15
also possible that had the nfusion been slower reaction
woull have been averted and a larger dose might have been
given ongmally as planned

The fourth day the pauent was fechng well and wished
to return to duty Abdommnal palpation showed that the
Iver had retracted and was palpable about / 1 below the
nght costal margin on deep insprration The liver edge was
firm sharp and not tender The spleen could not be palpated
The patient was hept under observation for another weeh
during which he was symptom tree and recerved no medica
tion There was no ewdence ot icterus during the entire
period of observation After two weehs on actne duty on
operational flights ovcr enemy termtorv the patient was
te examuned he had no complunts had an excellent ap
petite and said that he had been entirely fit since his dis
charge Esamination res ealed no abnormal signs or symptoms

[The role of protemn deficiency n the genesis of hepatic dis
orders opens a new and sllununating chapter Of practical import
appa ently 15 the u e of a casem rict am no-acd methionine 1
the treatment of acute hepatic necrosis from whatever cause

—
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tonic or nutntional Thus acute 3cllow atrophy and allied
grave hepatic dicorders promise to be less dreaded than hercto
fore judgmg from recent reports —E

Expermental Hepatic Injury Paul Gyorgy (Lmn
o1 Pennsyhama) reports expériments on rats with use
of diet forms i wluch the Tevel of protein (casem) was
Iowcred from 18 per cunt wn the ongmal ration to 10
per cent or below Hepatic mjury necross and/or ar
rhosis became a regular occurrence to be produced 4t will
m the course of a prolonged expermmental pertod up to
150 days In the fivers of rats 1 various groups recewing
cUfferent percentages of casan and different supplements
therc 15 a great vanety of pathologic change Fat mfltra
tion wn some degree s atmost wnanably  present
Parencinmatous or fatty degeneration with sarying de
~rees of tat infiltration 1s less {requent There 1s no exact
correlation between degree of {at nfiltration and degree of
necrosis or cirrhosis 1 the livers Mast stgmificant changes
are diffuse or focal necrosis with or without accompanyng
hemorrhage and varying degrees of arrhosis Necrosts 15
usually recogmzable grossly but considerable cirrhosts may
eatst without hemg ofnsous mactoscopically When ar
rhoss 1s grossh visible the Iner presents a rough nodular
appearance (T1g 114) but not infrequently the surface 15
rehitvely smooth and gises no ndication of degree of
fibrosis

\pplication of results of experiments on rats to condt
tions 1 man s allowable only within the himuts or wnalogy
An unquestionable smulanty of etiologic conditions pre
vauls 1 arrhosis in aleoholics and ' these expuriments
Low ntahe of proten combined with wsuffictent supply
of vitamin B comiplex (wncluding choline) 15 1 promut
nent feature of the daily diet of persons addicted to afeohol
and 15 10 good agreement with contributing ¢ snditians of
hietary arthosis i rats Tt can be assumed that low m
take of protemn 1s m most if not all cases synonymous
suth msufficient supply of metiwonmne Postulation of 2
<pearfic mjunous effect of alcohol ficcomes superifuous

TIH Am. 3 T Path 13 (788 Eebruay 19
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Just as st does 1n pellagra or beritber: of alcoholismt From
the standpoint of general pathology 1t 15 interesting that
1dentical ctiologic conditions i rats may lead either to
ncerosss or to cirrho 1s or both

The experiments reported were almost exclusively of
4 prophylactic nature However imvestigations are beng
extended to therapy of expernnental currhosts and the
unpression has been gained that the same dietary factors

|
|
|
|

r

[

Fg 114—C bt §

which determine prevention of hepatic mjury are cqually
effectine when admmmstered therapeuticalh  In one rat
(Fig 115) sudden appearance ot ascites was folloned by
an 4almost equally rapid loss of weight after medication
with cystine plus choline

These experimental data indicate that a sumilar at
tempt 15 warranted m reference to prevention and treat
ment of hepatic tnjury 1 man The following prophytactic
and therapeutic dietaries present themselies (1) methio
mne 1n doses of 2-4 Cm daily or as a substitute but
prehably less effectnc cvstine plus cholme aboutr 2-4

T
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Gm each daily (2) use of a protun rich diet with tugh
content of methiomine as a subststute or further support
for methiommne and tor cystine plus choline (3) lmuta
tion ot fat intake and preferent use of fat nch 1n unsat
urated fatty acids and low m cholesterol (4) mclusion
of vitanun B complex with avoidance of an imbalance
between members of the comples

Ihese tentatine recommendations refer to preventon

170 Rat No 9034 °
Det 1 5

=

160 2
& +*
2co H
3

160 g

160

sorum Prot € 14

0 v
g

28 4e

120 “g§%

4 v F A
<a

ol | I t | 1 | | | [

Fg 115—% ghteuv of t nc hoe podc gdet before 4 aft
tetmentwth ) tneglachl e

and treatment nat only of dietary hepatic mjury but also
of hepatic mjury as it may follow toxic msults such
as chloroform or other anesthesia exposure to TNT
burns and surgical shock In acute cases transfusion
with plasma enriched with methromine as a di.tinct thera
peutic possibility  Tinal test of the valdity of these
recommendations can be furmshcd by clical obsersn
tions alone

Effectiveness of Lipacaic 11 Preventung Fatty Livers
1 Completely P eatized Dogs d with
Tnsulin. C Frtenman ™ Laurence “iorhgumery wnt §
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L Chathoff* (Unnv of Californm) report results demon
strating that an amount of lipocatc prepared from 100
Cm  pancreas does not mamntam blood lipid values of
depancreatized dogs 1t normal levels However 100 Gm
raw pancreas contans more than enough of the blood
Ipid rassing factor to prevent blood hpid values from
falimg below preoperative or normal levels Indeed pre
viowshy 1t was found that as lttle as 55 Gm pancreas
was sufficient to heep total fatty acd phospholipid and
total liptd values at normal levels when fed as long as
20 weeks These results leave no doubt that hpocaic 1s
a poor source of antifattv Iner factor of the pancreas
Six of nine dogs that recened an amount equnalent to
100 Gm ongnal pancreas 8-20 weeks had fatty livers
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Pathology of Acute Hepatitis Aspiration Biopsy
Studies of Epidemuc, Arsenotherapy and Serum Jaundice
were made 1n 56 cases by ] H Dible John McMichael
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and S P V Sherloch (Lundon) Changes m the Irver
are related to severtty and duration of the disease The
picture 1s one of hepatic cell necrosis and autolysts as
sociated with leuhocytic and histiocytic reactton and n
filtratwun  The centers of the lobules show the first of
these changes most marhedly and the portal tracts the
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greatest cellular nfiltration In mld cases perportal
cell accumulations predonunate In mare severe cases
hepatic cell degeneration 1s more pronounced and histio
cytic and Teuhocytic infiltration more widespread (Tig

116 and 117) TFor descriptive purposes the nulder leston
19 called zonal 1nd the more severe diffuse An inter
mediate picture occurs which 1s de ignated mixed lesion
Tinally there are tho e cases 1t winch the lesion 1s 1n the
phase of retropre sin Or 1 progressing (0 2 stage of
necrosts nodular hyperplasia or cirrliosis

Ty Ta t 40 408 Ot 1943
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Inflammatory lestons may be diffuse zonal or muxed
Jaundice persisting aver two weehs 15 more hikely to be
due to a zonal lesion Diffuse hepatitis usuallv heals com
pletely and rapidly When the dicea € runs a longer
course some residual fibrosis 1n the portal zones mav
be present aiter apparent clincal cure

o evidence was found that there is a torm of jundice
caused by duodenal catarth and shstruction of the com
mon bile duct by mucus No histologic criteria were
found for differentiation of lestons resultin,, from epidcnuc
hepatitis arsenotherapy and serum muculations

Acute Hepatihis in Soldiers after Inoculation with
Yellow Fever Vacane Especial Consideration of Severe
Attacks Roy H Turner Tehn Robert Snavehy Edward
B Grossman Robert N Buchanan and Stuart O Toster
(MC AUS) report ahservation outhning the principal
climeal features of postinoculation hepatitis 4s seen m a
large epidemic among soldiers Severe attackhs represented
about 1 per cent of the epidemic cases The disease was
mdistingmshable cltmeally  from  conditions  commonly
known as infectious hepatitis or catarrhal jaundice The
disunctne features were epidermologic

Duration of disease weight loss and tighest icterus
mdex were cnteria for an approximate classification
These showed a high frequency of agreement only at
extremes of sevenity Eighty one per cent of cases were
classed as muld 17 per cent as moderately severe and
2 per cent as severe Detailed analvsis of clical features
and results of laboratorv studies pernutted separation
of evere cases mnte six greups In the first three of these
the outcome was fatal (1) death appeared to he due
<olely fo acute Iver falure anl Lrain disfunction was
the only evidence of extrahepatic mjury  (2) evidence
of ner fulure was extreme fut 1n Addition extrahepatte
complications  other than bram dvsfunction appeared
termmally  (+) ewidence of injury ta extraliepatic organs
was promuent The threc groups classihed as severe Iyt
not fatal ncluded thie m wiich (1) eventv of the

O ol t Med 0193 18 [t ry 1904
N
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attach prabably approached the maximum compatible
with Ife with evidence of extrahepatic symptoms  (2)
severe attacks were differentiated from those m the pre
ceding group by less frequent complications and better
capauty to synthesize prothrombim and (3) attachs were
classed as severe by duration and height of icterus mdex
but the general picture of disease was otherwise mild
The majority of severe cases were devoud of features
mdicatng  seventy except piolonged marl ed 1cterus

Complications of hepatitis were dysfunction of central
nervous system masstve hemorrhages nto the almentary
tract ascites sometuncs with high protemn concentration
m the flud renal dysfunction as manifested by albumm
uria and 1sosthenuria  shin rashes gngnatis  hemor
rhages 1nfo skon and mucous membranes Mental symp
toms 1 the sichest patients resembled those seen in acute
nleoholism  hyperainsulimsm 1nd anoxta of the bramn and
mdicated a grave prognosis Anemua mnext to petechual
hemorrhages the commonest complication usually oc
curred late 1n the discase was commonly macrocytic
and m a few mstances developed rapidly and with mam
fe tations indicating hemohysis  Secondary myury of the
Iner and damage to eatrahepatic tissues sn complicated
attacks may depend on fallure consequent to njury and
overloading of the system responsible for removal from
the blood of products of lysis of hepatic cells and erythro
«vtes and of related substances

1 or estimation of degree of lmer tnjury wnd as a basis
of prognosis m severe attacks 7 valuable cniterion was
found m the number of days necessary for correction of
prolonged prothrombin clotung after therapy with syn
thetic vitammn K was begun In general these climeal
and laboratory observattons are compatible with the
concept that there are two hnds of pathologic processes
wm the Iner one of wlich 15 sometimes predomiant
one causes myuny or death to hepatic cord cells and the
other obstruction to flow of bile and less commonty of
Mood the former 15 of brief duration 1nr1‘t_l£‘l:mnr
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frequentls domunates the picture throughout the illness

Warnng 1s given of the danger of using biver function
tests for diagnosis of surgically remediable bihary obstrue
tion There was a tendency toward dumnution 1 con
centration of plasma albumin and merease of serum globu
fms without important change 1n concentration of total
plasma proteins or ot tibrinogen

Numerous observation 1indicated the great mmpor
tance of rest 1n treatment and of regular frequent ntake
of food especially carbohvdrate Quantitatne esttma
tions of 1ppetite s a tew patients mdicated o preference
for a diet of normal proportions Some failures m treat
ment are recorded

Structure of Liver after Recovery from Epidemic
Hepatitis Few cases of eprdenuc hepatiti termunate 1n
death most patients make a complete and apparently
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permauent chmcal tecovery Lo determine whether the
Iiver 1s fully restored to normal condition or whether
there 15 residual damage or progressive pathologic change
Baldum  Lucke (Armv Med Museum Washington
D) studied liver structure m 14 patients who had re
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covered from eprdenuc hepatitis 1 weeh to 14 months
after the attach In 2 a fragment of liver was removed at
abdomnnal operation 12 died of unrelated causes
Crossly all Iinvers appeared entirely normal
scopially the appearance varied somewhat witl intersal
smnce recovery but m every mstance tegrity of all Iner
Tobules was presersed In two pattents who died of nter
current disease durning comvalescence repair of fiser fobule
was stil under way and cells lost from the central part
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had not been entrely replaced (Fios 118 and 119) In
three examined within a month after chinical recovery the
Iner lobules were entirely reconstituted but shght ev:
dence of previou damage remamed In mme others
exannned 1-14 months after recovery the hver paren
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chyma was restored completely (Figs 120 and 121) In
less than half the cases traces ot previous damage were
found 1 the portal tnads Howerer the scarmng was
not found to be significant in any of these

Lucke conclude that complete restoration of hepatic
parenchyma occurs in nonfatal cases of hepatitis comn
ading with what ts hnown about abihty of the lner to
regenerate Regeneration 1s usually complete provided
destruction 15 acute and not continued and destructne
changes irvolie only the hepatic cells not the framework

» 0fy 1 Ths 1s the case 1n eprdemuc hepatitis
N
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[This and the precedng articles are additions to numerous
recent similar contributions amplifying our hnowledge of the
morbid anatomy of acute epidemic hepatitis (catarrhal jaundice}
as well as other forms of acute hepatitis —Ed.

Cirrhosts of the Liver Climical Aspects with Particutar

Reference to Liver Fuaction Tests € J Watson' (Univ
of \Imnewta) states that draguosss of cirrhosis mayv be
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simple and obvious or quite difficult The Instory should
mclude tnquiry regarding, prestous ].;undxr:c ﬂicn)wbsm
and dictary deficrency ¢t
s1s and sclustosonuasis On phivsical examimation Jaundtce
pigmentation hepatic facses and halntus spider nevt foetor
hepaticus collateral ctreulation ascites and edema enlarged
or small Inser, enlarged splcen mental changes and coma
<hould be hept n nund Labor itory tests should by made to
deternune exstence of jaundice of retention or regurgia

tion type urobilinogenuna or varable disturbances of Iner
function Previous yrundice unrelated to obwious hihary ob

“OF Am J Cin Pib M1917 M & 19
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struction and previous hepatitis are sigmficant true catar
rhal jaundice or mucous choledochitis probably has no
etiologrc iportance Alcoholism s important i etiology of
arrhosis by producing fatty Iner and because of associated
chronic dietary deficiency but there 1s no reason to behieve
that moderate use of alcohol with adequate dietary protemn
produces airrhosts Uneaplamed hematemesis always sug
rests arrhosis and demands careful roentgen studies for
esophageal varices and tests of Iner function Jaundice
small Iner large multiple spider nevs and mental changes
should direct attention to hepatic cirrhosis

The qualitative urobihnogen test especally 1f used
serially and if strongly positne may be sufficient with
history and physical findings to permut diagnosis of cir
thosis Relatively hitle urobilinogen mav return to the
Inver 1n the portal circulation 11 the presence of (1) com
plete or high grade imterference with outflow of bite (2)
diminished formation of bilirubin because of reduced rate
of blood destruction or throtthng as m certam ane
mzs (3} darrhea ar other cause of malabsorption from
the colon or (4) renal msufficiency With any condition
except the last the stercohtlin tolerance test may be used
n this 2 fined load 15 given to the hner 1 a short time
Under normal circumstances httle or none of the mjected
stercobibin appears 1n the urine but considerable amounts
appear gtuchly 1n ile n patients with Iner damage large
fractions or even the enfire amount may be excreted
the urme The test 15 not used when natne urobilhnogen
has alreadv bheen found m amounts greater than 3 mg m
24 hours

Many have thought that presence or absence of urobihin
ogenuria was sufficient index of Iner function others have
adhocated one or another hner function test as sufficent
Increased study of Iner function mdicates that a single
test 15 hihely to be quite wnadequate and in many cases
numerous tests are necessary to provide a composite view
or general index of hver function

Watson r ds a comyx studv  d
hippunc acid m a one hour urine specumen after ntra
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{This and the preceding articles are addiions to mumerous
recent milar contributions amplifying our knowledge of the
morbid anatomy of acute epidemic hepatitis (catarshal jaundice)
as well as other forms of acute hepatitis —Ed.]

Currhosis of the Liver Chaical Aspects with Pasticular
Reference to Liver Function Tests C J Watson (Unnv
of Mmncsota) tates that diagnost ot cirrho 1» may be
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simple and obvious or quite difficult The lustory should
include snquiry regardmg previous jaundice alcohohsm
and dietary defictency chemncals uncxplaned hemateme
18 and sclustosomasis On physical examimation jaundiee
pigmentation_hepatic facies and habitus spider nevi foetor
hepaticus collateral crrculation ascites and edema enlarged
or small Iner enlargcd spleen mental changes and coma
should be hept in mind Laboratory tests should be made to
determne existence of jaundice of retention or regurgita

tion type urobilinogenuria or 1anable disturbances of ner
function Prexious jaundice unrelated to olivious bihary ob
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ful are postaecrotic and congestive crrrhosis and that which
occws - schistosomuasis  [he syphilitic forms are not
true airrhosis There 15 no good reason for beleving that
a genune tuberculous cirrhosis exists or that any other
granulomatous disease produces true cirrhosis

Although the pathogemc process which leads to cirrhosis
has many features commeon to the different forms and 1s
essentially umitary there are vaneties of cirrhosts which
can be d hed morphol iy These
forms are of such nature that certain items of etiology
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we unplicated eg  the arrhosis due to extrahepatic
inhary obstruction and the e due to hemochromatosis
\anthomatosis and Clonotchis siensis If postnecrotic and
congestive cirrhosts are mcluded etiology 15 ndicated 1n
the names

[To those genunely mterested m the subject matter careful
reading of ths exten ive ravten by an out tandmg authority wsll
be mply rewarded There nil enists much difference of opwion
among pathologists with re pect to essential deta Is —]

Cardiac” or Congesive Curhosis Pathologic and
Climscal Aspects are discussed by Simon Koletsky and
James H Barnebee (Western Reserve Unn ) Cardiac
diseases studied mcluded endocarditis lenta  syphiliic

(3} Am. J M S 0 41430 Ap 1 194
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venous injection of 177 Gm sodium benzoate serum af
bumin m Gm per cent serum globulin 1n Gm per cent
cephalin cholesterol 04 plus bromsulfalesn 2 mg per
hg 1 per cent retamed bromsulfalen 5 mg per Ay
m per cent retamned total serum bilirubin in mg per cent
urmne urobilinogen 1n g per 24 hours feces urobilinogen
n mg per 24 hours total serum cholesterol 1 mg per
cent prothrombin i per cent of normal bilirubin toler
ance per cent retamned 4 hours after 1 my per kg ntra
venously stercobilin tolerance mg (as urobihnogen) ap
peanng 1n 24 hour urme after >0 mg mtravenoush mg
galactose i blood 75 nunutes after 05 Gm per hg mtia
venously per cent response of prothrombin toward nonml
after 1 mg 2 methyl 1 4-naphthoquinone mtrasenously
serum phosphatase 1n umts urme coproporphy rin 1m gam
ma per 24 hours urine stool urobihnogen ratio

For mass screemmng as i chenucal industries or the
armed forces Watson recommends the following pro
cedures (1) icterus mdex (fasting) (2) urine urobilino
gen (seral qualtatie test) (3) cephaln-cholesterol
flocculation test of Hangar (4) bromsulfalem 2 mg per
hg after 20 minutes Probably the second and third wiil
vield the most information 1s to mcipent Inver danage

‘Watson suggests that pasteurized beef serum (wluch 1o
now largely a discarded product) mught have possibilitics
41s 2 source of protemn for patients with Iner disease

Morphology and Pathogenesis of Hepatic Cirrhosis
1re discussed by Howard T Iarsner* (Western Resene
Univ ) Moan has mncorporated the features of airrhous
of the liver m a concise definttion 1t 15 a progressie
chrome diffuse inflammation accompanied In fibrosis ret
vogressiie changes m the parenchymal cells and prolifera
nonof r cells 1n the d. of reg n This
defimtion makes 1t possible to include as true crrhosis
the Laenne. type (Figs 122 and 123) fatey curhoss
hemochromatotic cirthosis varous forms of bhiliany ar
rhesis mcluding \anthomatous cirrhioss and the zoepari
atic erirrhosis due to Clonorchns sinensis Somew hat doubt

T Am T Cln P 13 369E06 Nov e 19
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disease even though 1t 1s sigmficant that a hereditary pre
disposition to carthosis has been obsers ed repeatedly smce
evidence 1s laching to prove that 1t 1s present in all cases
Shupbach reports two cases the first 1 which cirrhosis
wn father and son with telangiectasia was demonstrated
Tustologically at autopsy In Doth cases there were acquired
factors wluch were probably also nvohed m pathogenests

Star nevi which may be multiple are frequently seen
accompaniing Iner disease These are pinhead sized spots
with shghtly elevated red centers and starhke forma
tions of tny \essels radiating from them Central pulsa
tron may be discerned by the palpating finger and oiten by
visual exammation with hight pressure of a glass spatula
These eruptions characteristically appear 1n the phase of
exacerbation (liver insufficiency) and recede even to com
plete disappearance with clinical improvement Hence they
have both drag and prognosty n Iner
disease Bouchard and Eppinger have described star nes
only with cirrhosis but thes have also been chserved
other hepatic diseases Schupbach reports two cases
women with severe hepatitis who exhibited this shin man
ffestation  Star nevi usually appear on the face nech
shoulder antersor chest wall and back of the hands

The superficial similanity of star nevs and Osler s telan
giectasias though the latter never pulsate and the rela
tion of both to hepatic disturbances have caused such
confuston that 10 many published reports the two condi
tions are discussed together star neui with Iner disease
may be spoken of as sporadic Osler s disease or a case of
the famultal disease of uncertamn origin may he spohen of
as recessive

In differential diagnosis Oslers discase can be distin
guished by the hereditary factor and absence of central
pulsation in the lesions of the shin and mucous mem
branes 1n fact 1t 1s a true telangiectasia in the sense of
capillary eplargement Disposition to bleeding especially
nosebleed 15 another mndication of Osler s disease for 1t
is rare with star nevi The origin of the star nevi and
their relation to liver disease are not clear and histologic
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heart discase cor pulmonale coronary thrombosis hyper
tensne Dieart disease chronic constrichive perscardiis and
rheumatic heart disease divided as to forms into cases of
aortic stenosis mutral stenosis and combmed vahular
lesions  \ group of 25 cases was sclected for each type of
cardine di ease except constrictnne pericarditis n which
only 8 were available these gave a total of 208 cases In
everv nstance heart disease was the prsmary clincal lesion
and the patient showed congestive fallure After the num
ber of airrhotic lners m each type was determned a sur
vey was made of 4 200 consecutnve autopstes from which
the various groups were drawn and the additional cases
of airrhosts were ncluded 1 the study

{nvers that are the seat ot prolonged and advanced pas
sie hyperenua caused by heart falure sometimes show
diffuse fibross and alteration of architectural pattern
These may properly be designated congestive airrhosis
However degree of fibrosts and distortion of archutectural
pattern are considerably less than in well developed Laen
nec s arrhosis The mam etiologic factor 1s prolonged and
severe hepatic venous stasis Repeated episodes of de
compensation tavor development of the le 1on

The most severe degree of fibrosts and architectural
change occurred in patients with chromie constrictive pert
carditis  Continual venous stasts in such cases suggests
that cirrhosis develops as a progressive process Con
gestive arrhosis 1s relatively common m patients with
rheumatic heart disease 1n those with mutral stenosts or
with combined valvular lesious It 15 less frequent mn hy
pertensive patients and 1s uncommon or rare n those with
other etiologie forms of hert disease Climeal aspects of
congestive cirrhosis do not provide adequate data for
antemortem diagnosis

Telangiectatic Mamfestations and Liver Disease arc
discussed by A Shupbach  with <pecial teference to
Osler 5 disease and liver airchoais and eruptine pulsating
star nevt with Iner disease He emphasizes that cierhosis
cannat be regarded as a constant factor i fanubial Ovler s
TGy Shw  med W bnsch 7311861189 S
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dicease and suggest that further exploration of the fac
ters concerned 1s necessary before 1t can be clanfied

New Aid 1n Control of Hemorrhage 1n Severe Damage
to the Liver Transfusions of Blood Fortfied by Admin
stration of Vitamm K to Doners Rov E kunsey ve
ports 5 cases of acute yellow atrophy among 663 of mntra
hepatic jaundice observed at Camp Blanding Tla Plasma
prothrombin was reduced to such an extent that severe
spontaneous hemorrhages occurred The pabents rece ved
large doses of vitamun K without benefit and large trans
fustons of whole blood with mmmal changes 1 prothron
b and no effect on bleeding The first patient was given
10-30 mg menadione mtramusclarly and 19000-2000
cc whole blood datly Despite this prothrombin fell to 8
per cent of normal bleeding increased and the patient died
of generalized hemorthages and hepatic fallure Autops
revealed a small Iner with severe yellow atrophy and large
generalized hemorrhages

In view of this fallure and sumiar observations by
others that severely damaged Iners do not respond to
vitanun K 1t was dearded to try transfusions of blood
fortified by admumstration of vitanun K to donors This
method was suggested by the obstetrician s admurtistration
of yitamin K to the mother prior to delivery even though
her prothrombm level 1s normal to prevent deficiency of
prothrombin an the new born nfant

Tlus procedure produced remarhable effect m control
ling bleeding tendencies 10 alt four patients although three
succumbed to the kner disease Maximal elevation of
prothrombmn usually occurred within 24 hours after traus
fusion but 1n cases i which the Iner was stll badly
damaged there was usually a dechne during the second 24
hours A strilang feature 1n one case was the regularity
with which bleeding ceased 120~140 minutes after trans
fusion on all occastous In two cases fornfied transfusions
s well as regular transfusions had no effect on a mnute

purpursc rash but controlled hemorrhages i sk and
_subcutaneous tissues
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study has been madequate It 15 essential for clanification
m future studies that observers differentiate the Osler
mamfestations from star nevi in hepatic disturbances

{Tclangiectasias star nevi or pulsating tefangiomas can be € iy
overloohed during the physical examination Such fesions lihe
an enlarged spleen are extremcly helpful i establishing or €2
firming a diagnosis of hepat ¢ eirrhosis —Ed

Associatron of Cirrhosis, Thrombopema and Hemor
rhagic Tendency Carl G Morloch and Byron E Hall
(Mayo Chuie) call attention to the possibility that factors
other than the concentration of prothrombin mav be of
sigmificance 1n explaning the aberrations from normal
noted 1 the mechamsm of coagulation of blood s cases
of severe damage to the Iner Their attention was recenth
turned to the possibility that thrombopema nught be an
smportant factor 1n explasming the severe hemorrhngic
4 ed 1n hepatic disease A
«ertes of B0 cases of hepatic arrhosis was reviewed and
defimte thrombopenta was found m 175 per cent \l
though 1 definite hemorrhagic tendency was evident it
many of these cases regardless of blood platelet level it
was relatively twice as frequent when thrombopenia was
assocrated However a hemorrhigic tendency s not ex
Iibited 1n all cases of thrombopema for 1n 2 of 14 cases of
arrhosis and thrombopema no bleeding of amy and
occurred

The records of 50 cases of splanc anemia were 50
studied Incidence of thrombopema was higher thau i
the cases of arrhosis and madence of bleeding was
creased correspondingly The tendency to bleed wae
greater with a sigmficant reduction s the level of thrombo
cytes
The authors behieve that the dimmution of blood plate
lets 1 severe hepatic disease of long standing 1s not 1
chance and untmpottant finding In their study thev did
not discover an explanation for this alteration but they
feel that 1n 1ts presence the bieedimg hazard 1s defimtely
increased Their obsersatsons serve to emphasize the com
plexaty of the wmportant problem of bleeding i hepatic

) Arh It Med 726977, 1y 1943
Y

.
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Amebic Abscess of Liver Unsuspected until Perfora
tiot. Waltman Walters Charles H Watlins Hugh R
Butt and James M Marshall (MC USNR) report
two cases 1 which symptoms occurred only when the
abscess perforated to the might subdiaphragsmatic region
Both pattents had had naval duty at one or more of the
Sonth Pacific 1slands and had been returned to the mam
land with a duagnosis of lymphademtis In neither case
was diarrhea present nor were amebas found m the stools
In Case 1 the general condition mproved after admrms
tration of emetine (Fig 124) but the subdiaphragmatic
ahscess increased 1 size and open operation was ger
formed In Case 2 there was no apparent response to
emetine Because of the patients entical condiion sur
gical dramnage was performed as an emergency procedure
Both patients made excellent recoveries

Prmary Carcuioma of Liver Dwight L Wilbur David
A Wood and Forrest M Willett (Stanford Univ) re
port a study of 49 cases Adequate climcal data were avail
able m 40 and pathologic data 1n all Forty seven pattents
were males Occurrence of mne cases in Chinese (19 per
cent) 1s strkang in view of the relatnvely low percentage
of Chinese 1n the total population Nine patients were aged
40 or fess In one of these the neoplasm was probably
prenatal as an abdomunal mass was discovered three davs
after birth The anfant died of primarv carcinoma of the
Iner at 3 months

The two classic types ot primary epithelial liver tumors
were observed 45 cases were linver cell carcinomas {Figs
125 and 126) and only 4 onigimated 1n epithelium of ntra
hepatic bile ducts The most commonly observed chmcal

pt were an abd mass abd ! pam jaun
dice ascites werght loss and edema of the legs These
svmptoms ate nonspecific m the sense that no grouping of
them 15 characteristic or diagnostic of the disease Clim
cal and pathologic data could not be satisfactonly corre
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Determmation of the optimal amount of vitamin k and
tune required for 1ts utihzatron by the donor requres fur
ther study but 6-10 mg menadione ginen truuwscu
farlv duning the 24 hours before transfusion wilf work
atistictorily

Kinsey comments that the few cases variations i prep
aration of donors and the necessity of using two different
technics 1 prothrombin deternunations prevent speufic
conclusions but the evidence ndicates that this method
may have definite value 1n preventing immediate hemor
rhagic death in acute yellow atrophy or m controllin,
hemorrhage until therc has been regeneration of sufncient
hepatic tissue for essenttal functions
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latul to establish cluucal crtena for dragnosis of any
particular type of primary carcmoma of the hver

Cross bleeding o the pentoneal cavity occurred m
12 patients and was a sigmficant factor n causing death
In one case n a youth 19 marked chnical hypothermia
was stnking although 1t cannot be stated definitely that
1t was the result of primary liver carcinoma.

Cirrhosis as a coexistent leston was found m 27 cases
Ihree of these were cases of hemochromatosts Although
meidence of portal crrhosis has doubled 1n the last 71
vears the percentage of cases of arrhosis associated with
prumary carainoma of the liver has decreased shghtly In
*6 cases the liver was sncreased 1n size Pentoneal flmd
was noted 1n 44 1 28 1t exceeded 1000 cc Many of the
tumors were anpaplastic However hile formation was
! d m 17 Incd of
1s low Organs other than the ltver were nvolved only
26 times in contrast to 44 cases with ntrahepatic
metastases

Syphilss of the Liver Richard D Hahn (Johns Hop
ks Unn ) attempts to delineate clearly the pathologic
anatomy and climcal picture of true syphilis of the liner
The nature of the few available pathologic observations
lends credence to the theory that an actual diffuse syphili
tie hepatitis 15 the basis of the jaundice seen 1n assoctation
with untreated secondary syphihs Diagnostic criteria m
clude the coexistence of jaundice with infectious lesions a
benign course and rapid response to antisyphiitic treat
ment Early syphilis of the Iner has not been obseried
at autopsy at Johus Hophins Hospital and clinscal diag
nosts has been made m only 5 of approximately 10000
patients with early syphilis

No support 15 afforded the concepts that early post
arsphenamine jaundice 1s a Herxhemer effect or that
delayed postarsphenamine jaundice 1s 2 hepatic mono
readive Diagnostic cnterta of a true hepatorecurrence
include the appearance of jaundice m association with
mucocutaneous relapse and its prompt disappearance on

) Am J Sypb. Go 3V n D 275 956 Sepiember 1943
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even usual mamifestaon Abdomnal pain occurrng m
12 patients was the most sigmficant subjective complant
its sole distingmishing charactersstic was prompt response
to antisyphilitic treatment Less frequent complants were
istory of waght loss abdominal swelling severe gastro
mtestinal symptoms febrile episodes jaundice or bleed
mg The most frequent physical finding was a palpable
Inver noted m 23 patients enlargement to more than 3
cm below the costal margn coarse nodulartty tender
ness and predominantly unilobar enlargement were present
m 10 9 7 and > respectnely In 10 patients the spleen
was palpable jaundice and asates 1n the absence of con
tributory factors were noted 1n 9 and § patients respec
tely Gross gastro mtestmal hemorrhage occurred only
twice  Signsficant temperature elevation  usually not
marhed was present 12 tunes Sinty six per cent of the
73 panents presented other evidences of $yphilis on physi
cal exanunation Serologic test for svphilis was positise m
81 per cent of 63 patients Anemua and leukocytos:s were
rare \o patient wath late syphilis of the liver had recenved
adequate therapy for early jphilis The median estunated
duration of syphilts at the time of death or laparotom
was 13 years

It 1s estimated that 1n only 6 ot every 1000 syphilitics
18 late hepatic syplulis a contributory cause of death Ad
ditional evidences of its bemgn nature were absence of
stgmuficant chmeal manifestations i 70 per cent of the 7o
patients and the prolonged course of the disease 1 the
remamnmg 30 per cent The correct diagnosts had been
suggested 1 only 12 3 per cent of the total and in 19 per
cent of the latter group Portal airrhosis and carcmona of
the liver accounted for over 50 per cent of the erroneous
diagnoses recorded for those patients presentmg chnscal
evidence of hepatic disease

Eironeous diagnosis was shown not only by failure to
recogmize the presence of hepatic syphalis but also by
the dmgnosis of other condittons as hepatic <ypluhis
The climeal diagnosss proved corsect 1 only 9 of 3y
patients with an orzginal dagnosis <t svphihis of the Iner
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resumption of anttsyphilitic treatment In the authors
nntersal only one case conformed to these critera

Acute yellow atrophy of the hver i association with
untreated early syphilts was not observed clinscally or at
autopsy The almost complete absence of authenticated
cases m modern hterature the nonspeafiaty of th
pathologic changes the c fatlure to d t
the causative orgamsm and the defimite relationship to
arsenical therapy cast doubt on the eaistence of such an
entity as icterus syphiliticus gravs

The gross autopsy tnctdence of late syphilis of the lver
was 045 per cent madence at autopsy among 1163
syphilitics was 49 per cent A study by race sex and age
revealed no sigmificant differences

Analysts of the anatomic findings at autopsy n 60 cases
of late hepatic syphilis failed to reseal a speaific syphiliic
diffuse micrstinal hepatitis The most outstanding charac
teristic was the focal gummous nature of the process
Large iregular surface scars which descended mto the
parenchyma branching out m 1 stellate manner were the
most frequent anatomic findings These scars onginated
i the healing of gummas which were located almost ex
clusnvely within them With this healing contriction oC
curred with distortion of hiver tissue resulting ultumately
if the process was sufficiently extensne m typical hepat
lobatum Not infrequently the process was confined pre
domunantly to one Iobe There was no generahzed de
struction of the architectural pattern of the anatomic
Iobule The essentally bemgn nature of the lesion ac
counted for the frequency with wlich the healed stage was
present In only eight cases had the pathologic process
10 the hver been an apparent contributory cause of death
Average weights of both liver and spleen were below
adult normal only 3 of 61 Iners weghed more than
2200 Gm and only 8 of 59 spleens weighed more than
300 Gm Of the 66 patients 40 prescnted anatomic evi
dence ot syphilis 1 other organs

An aalysts of clinical findings 1n 73 venfied cases of
late syplus of the frer revealed no wn at or
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with which portal cirrho 1s occurred m association with
definite hepatic syphilis and the absence of transibon forms
between the two types of pathologic processes as well as
the wdentity of portal crrhosis in syphiitic and non
wyphitic patients with respect to pathologic anatomy
meydence by race and sex and temporal distribution of
ca es hy four year periods

[This 3s an important cuntribution to our knowledge of the
subject and 1s based on factual data The author’s observations
are at vanance with those of some well known syphilologists and
chinicians These ob ervation  also help to clanfy the protlem of
diagnosis and therapy 1n tho e confusing istances when a syphi
htic happens to have atrorhic curho 1 —]

Penitoneoscopy 1 Liver Disease Edward B Benedict
(Harvard Umiv) reports that of 435 cases in which
peritoneoscopy was performed the question of liver dis
ease arose m 331 (70 per cent) Lner disease was found
1 260 cases (see Table) In the remammng 71 an essen
tially normal Liver was revealed

Dertoneoscopy 1s an mmportant and well established

CrassiFieatiov oF Ca s oF Liver Diseast
N

) o um T
Metastatic carcmoma 140 Cirrhosis
timary carcinoma < Cholangit s
Melanotic sarcoma 1 Bantis disease
M hgnant lymphom i Lymphangioma
Polycystic lver
I tal 177 Echinococcus cyst

arcon
Enlarged liver

.- HORNUINPINY- |

Total

method of examining the peritoneal cavity and 1s espe
cially applicable to differential diagnosis of liver disease
for with biopsy a suspected diagnosis 15 made positive
Stnce many patients are seriously 1l and m most of them
an exploratory laparotomy 1s contraindicated value of
precise diagnosis by peritoneoscopy 1s apparent It re
quites only 2 1 cm masion under local anesthesia an
overmight stay 1n the hospital and mimmal nisk or discom
fort to the patient

() NewEgl 47 M4 015130 Fb 3 1544
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secn ultimately at autopsy or laparotomy over 40 per
cent had portal cirrhosis and almost 20 per cent had
caranoma of the liver

The diagnosts of othur conditions as hepatic syphilis
may be expected to become less frequent with reahization
that late yplulis of the liner rarely produces arresung
svmptoms with abandonment of the nebulous concept of
sphihtic eirrhosts and of the fallacons use of a palpable
liver @s the sole enterion for diagnosis and with projr
mterpretation of the therapeutic test In particular hepanc
yphibis tarely produces asates huge Iner pronounced
evidence of weight loss high septic fever or severe
toxeria If however n associaiton with a large coarsely
nodalar ver the spleen 1s palpable the diagnosis of
hepatic syphilis 1s more tenable The therapeutic test
my be adjudged defimutely positne only 1f there 1s a
strihing, change m objective manifestations mn direct tem
poral relationshup to antisyphilitic treatment and of such
change 1s maintained over a long observation period Only
b such prolonged observation can spontaneous change 1
conditions of other etiology be elumnated In the presence
of an actnve process m the lner manifested by fever and
local pain or tenderness a rapid presumptive thurapeutic
test 1s feassble In the absence of »igns of actiaty the
therapeutic test has only Inuted value

There was no evidence that hepatic damage due to
syphilis predisposed to hepatic damage by arsemicals The
therapeutic paradox was not obsersed Neverthdless be
cause of the possibility of lesions at the hilus treatment
should be mtated with bismuth and sodides In the
presence of asates arcenotherapy would appear to be
contrmadicated

Portal arrhast was found at autopsy 1 38 per cent
of 1165 adult syplulitics and n 23 per cent of 505
adult nonsyphilitics  Sigmificant difference i neidence
dmppmred on ehnunation of cases of arrhoss which
occurred n adequately treated syphiltics Other cogent
reasons aganst the of an etiologic relationshuy
between syphibis and portal arthons ity Tanh
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hepatitis but only two such cases were observed But even
m catarrhal jaundice or infectious hepatitis the meidence
1s sigmficant  being 26 and 25 per cent respectnely

In most cases mtrahepatic obstruction lasted only a few
days but 1n some 1t persisted for almost a month Dura
tion of obstruction was unrelated to the causal mechamsm

MOWBER OF CASES

CATARRAAL ARSTYICAL JAVECTIOUS TOKIC  CINCOPEEY  CIARIOSIS
AUNDICE  JAUXDICE ~JAUNDICE JAUNDICE JAUNDICE

OHTRICTIVE
¥

0% 0sSTRICTIVE
Py 127—1 de £ bt ct ph omeno case  cut hpty
od gt tlg g pg dm h  wihi dee
In general patients with obstruction are more acutely
il and present more severe mmparrment of Iner function
than do patients without obstruction and the icterus index
18 usually tugher As would be expected urobihinogen
lesels are lower 1n the presence of obstruction However
in obstruction the other lier functions unrelated to
bibtubin excretion are also relatively more mpaired as
indicated especially by the relatine reduction of cholesterol
esters and hippuric acid excretion The difference s serum
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Preparation of the patient with hver disease for pern
toneoscopy 1s unportant for frequently there are jaundice
and lLiver damage If prothrombin tume 15 prolanged wita
min K 15 adi ed to reduce bleeding Morphme and
its dervatives and barbiturates are to be avorded Chlorat
hydrate may be safely substituted Otherwise the patient
1 prepared as for any laparotomy ncluding an abdominal
shave and scrub and emptying of stomach and bladder
The usual site of puncture for mspection of the Iiver 15
m the midhne just above the umbtheus

[Our own experience 15 1 conformity with that of Benedict.
It 15 a trustnorthy safe and expeditious dragnostic procedure
1n expenienced hands as a rule |

Intrahepatic Obstructive Jaundice Absence of bile
from the duodenal contents and stool and of urobihnogen
front the urine of a jaundiced patient indicates bilary
obstruction usually requirng surgical intervention Diag
nosis 15 more probable if these findings appear on repeated
examnations However this phenomenon does not always
dicate jaundice of a surgical nature for it may also be
associated with well established hepatiid thus confusing
the differentral diagnosts of surgical and medical jaundice
To elucidate such situattons TIrederich Steigmann and
Hans Popper (Umiv of Ilinois) discuss the mcdence
and sig! of medical di

Among 563 cases of jaundice of all types were 127 due
to hepatitis 1 which the etwlogic factors could be ascer
tained with farr accuracy and of these 26 showed the
obstructive pl on The 127 ded 48 cases of
arrhosis with jaundice due to acute hepatitis and 5 of
these presented obstruction In 21 of the remammng 79
cases of acute hepatiis of vanable etiology temporary
sntrahepatic obstruction occurred

Study of the 79 cases of acute hepatitis 1n an attempt to
correlate etiologic factors with obstruction (Fig 127) dis
closed the relative inaidence of the obstructive phenome
non to be highest in cases of arsphenanune hepatitis (36
per cent) A gh mncaidence was also noted 1n anchophen

=2 Catorater logy 1645658 July 1943
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hepatitis but only two such cases were observed But ¢ven
m catarchal jaundice or infectious hepatiis the meidence
15 wgnficant bemng 26 and 25 per cent respectively

In most cases ntrahepatic obstruction lasted only a few
davs but i some it persisted for almost a month Dura
tion of obstruction was unrelated to the causal mechamsm

YOMEER OF cAszS

CATARACAL ARMERICAL, DIFECTIOUS TOXIC  CINCOPREY GIRNAOSIS

JAGNDICE JAUNDICE JAURDICE JAURDICE

OBSTRICTIVE
¥ON OkSTRUCTIVE

Pe olodme f bt phommen e ﬂ;’ At

In general patients with obstruction are more acutely
JF and present more severe impamrment of Inver function
than do patients without obstruction and the 1cterus index
1s usually higher As would be expected urohilmogen
Ievels are lower in the presence of obstruction However
m obstruction the other lver functions unrelated to
biltrubin exeretion are also relatively more mpaired as
indicated especially by the relative reduction of cholesterol
esters and hippunic acid excretion The difference m serum
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phosphatase levels 1s not sigmficant average bemng 19
umits 1 the obstructive group and 17 umts 1n the non
obstructive group Results of galactose tests only are at
vanance with these general findings in that fewer pa
tients with obstruction mamfest a positne galactose toler
ance test

The mechamsm of this phenomenon seems to be a toaic
exudatine reaction affecting the periportal hefd with
compression of the junction between the bile capillaries
and bile ducts or of the canil of Hering

Carcinoma of the Gallbladder Chnical and Pathologic
Study 1s reported by James I Vadham Howard k
Gray and Malcolm B Docherty* (Mayo Chime) Clineal
records  surgical end results and results of gross and
microscopic study of pathologic specumens were reviewed
and correlated 1n 77 cases

Carcinoma of the gallbladder occurs most frequently 18
the fifth decade and 1s predomunantly 1 disease of women
Stones were assoctated with the carcinoma m 88 per cent
of cases and there was evidence that they defintely pre
ceded development of carcmoma 1n 58 5 per cent Analy
sis of carly symptoms revealed nothing which could not
be attributed to presence of chromc flammation of
the gallbladder with or without cholelithiasis

Classification of the e carcinomas reveafed adenocar
cnoma 853 per cent squamous cell carcinoma 27 per
cent adeno-acanthoma 12 per cent. Three mstances of

1 4

m a papill and one n an
adenoma were found Tinding of areas of metaplasia 1
the mucosa and ot ads wmoma and sq celt

caranoma 1n the same tumor lends support to the theors
that metaplasia 1s responsible for the ongn of a squi

mous cell carainoma
Tive year cures were obtamed m 45 per cent of cases
of caranoma grade 1 1 43 per cent m cases of grade
2 and m none of the cases of carcinoma of the other
es In no mstance was a defimte diagnosis made

preoperatively
Gy Am J Sug 63173180 ¥ Lruary 1934
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Q Urobil

D m Differ
ential Duagnosis of Jaundice According to Frederich
Steigmann and Josephine M Dvmewicz (Umv of Iih
nois) differentiatron of the several types of Jaundlce 1
arded by repeated ve deter of
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phosphatase levels 1s not wigmficant average bemg 19
units mn the obstructive group and 17 umts i the non
obstructive group Results of galactose tests only are at
varance with these general findings i that fewer pu
tients with obstruction mamfest 1 positive galacto e toler
ance test

The mechamsm of this phenomenon seems to be a tonie
exudatne reaction affecting the penportal feld with
compression of the junction between the bile capitlaries
and bile ducts or of the canal of Hering

Carcinoma of the Gallbladder Clinical and Pathologic
Study 1s reported by James 1 Vadhem Howard h
Gray and Malcolm B Dockerty (Mayo Chime) Chmacal
records surgical end results and results of gross and
microscopie study of pathologic specimens were reviewed
and correlated 1 77 cases

Carainoma of the gallbladder occurs most frequently
the fifth decade and 1s predommantly a disease of women
Stones were assoctated with the carcinoma n 88 per cent
of cases and there was esidence that they definutely pre
ceded development of carcinoma n 58 5 per cent Analy
sis of early symptoms revealed nothing which could not
be attributed to presence of chrome nflammation of
the gallbladder with or without cholehthiasts

Classification of these carcinomas revealed adenocar
anoma 853 per cent squamous cell carcmoma 27 per
cent adeno acanthoma 12 per cent Three mstances of

: )

m a papill and one m an
adenoma were found Tinding of areas of metaplasia 17
the mucosa and of ad cmnoma and cell

q
carcinoma 1n the same tumor lénds support to the theort
that metaplasia 15 responuble for the ongin of a squt
mous cell carcinoma

Five year cures were obtuned 1n 45 per cent of cases
of carcmnoma grade 1 m 43 per cent n cases of grade
2 and m nonc of the cases of carcioma of the other
grades In no instance was a definte diagnosis made
preoperatively
TG Am T S ¢ 6 xnxit:"x’bm.-, 194¢
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Patients with 1cterus due to cholelithiasts show onls a
shight increase 1 the amount of urobilinogen m the urine
except with complicating factors such as acute cholangitis
- hhary arrhosis The rise i urobilinogen caused by

TOC LITHIASIS WITH JAUNDICE
Urobilinogen Elmmation of Urine
m
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Fr 19—Compasat ly hgh  bJ oxn al n r  and tool wih
#E t s choldtha s

such comphications 1s dependent on the degree of assotiated
Iihary obstruction and the consequent amount of urobihn
ogen formed and rcabsorbed from the howel Jaundice
due to stone 1s rarcly iccompamed by complete bilary
obstruction so that persistent values of less than S my
fecal urobilinogen per dav or traces of urobtlinopen n
the urine are rare m jaundice due to cholehtlue obstruction



BILIARY TRACT AND PANCREATIC SYSTEM 697

Urobilinogen values 1n the stool may fluctuate (Fig 129)

Obstruction due to malbignancy 15 almost always com
plete so that the amount of fecal urobihinogen 1s less than
5 mg per day and the urmne shows no urobihinogen or
mere traces An exception to thus may be found i cases

AB Hemolytic Jaundice
Urcbilinogen Elimmation inUnine Mgbanrs

Uring volume in c¢

§2 888§ 8%

- Stool
ity
puegn gy, o o e
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® 400m
384
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200
Urine 100
B -3\ P
T 2 3 5 6 1 8
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Fe 10—L o b1 g ml bt fecal  blmg hgh
bmht 3 d

of jaundice due to carcinoma of the ampulla of Vater
n which intermittent urobilino,enuria occurs

Icterus due to hepatiis 15 usually associated with
marhed urobilinogenuria This inercase varses depenlin,.
on the degree of hepatic damage although the urobiliogen
1S not always elevated n the presence of other 1gn ct
Iner disease In some mstances ot severe toaic hepatitis
particularly m those due to arsemical ntovication and m
Gases of obstructne cirrhosis the urobilmogen 1 both
““'”‘C and feces may temporarily reach very low level
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snwlating but not actually imtating complete obstruc
tion due to neoplasm In sumple hepatiis the fecal
urobihnogen values are usually low except when an addi
tonal component of blood destruction 15 present In the
latter the amount of urobilinogen n the feces 1s also

mcreased
In hemolytic jaundice the amount of urcbilinogen m
the urime 15 only slightly ncreased but the fecal urohilmo
gen attams fugh values

R J  HEPATITIS
Urekilinogen Elimination in Urine

(Tig 130y With
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¢ In 24hrs
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S, |O-icterus 1ndex Associated hepatie dys
Sue ° function has been noted
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4 rine Vojume tn ce group as disclosed by
S0 o o9 2a0aeg other lver function
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results of quantitative uro-
bilin excretion tests to dif

{erential diagnous of con
ditions associated with jaundic  Ih results of tlus study are m
large measure n confornmty with those of Watson and arc added
testimony to the diagno tic cfficacy of the procedure 1 doubtful

cases—hd )
Methods of Diagnosis of Jaundice In a provious study

Tranklin W Wiite reported errors m diagnosis n 500
cases of jaundice observed at Boston City Hospital He
now revtews chimcal and liboratory methods that proved
most useful 1 diagnoss of these cases mcluding com
plete and partial Inlary ob truction acute and uhacute
3 194

(5) New England J M 1 30 344348 Mar
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mfectious and toxic hepatitis the cirrhoses (portal biliary
pigimentary  toxic and cardiac) fatty liver tumors and
»phbs of the Iner and hemolync anema Because of
varation of symptoms latent or exceptional cases mul
uple diseases 1 a sigle patient and multiple factors com
prismng the chmcal picture the number of possible com
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Iinations of symptoms and signs m any gnen disease
causing jaundice 3s large and 100 per cent diagnostic
accuracy can never be attamned Diagnosts may be labort
ously built up from a collection of clues or may be obvtous
at once as in arsphenamine hepatiis prolonged pamless
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complete obstruction and chromc low grade famhal hemo-
lytic anema  Age madence n four wmportant groups i
shown 1n Table 1 Painless jaundice 1 youth first suggests
mfectious hepatitis and m patients over 50 chiolecystiti
arrhosis or tumor

TABLE 1—Acr INcloeNceE

£RCPNT G2

Css Usoerdd 300 Of %0
Acute infectious hepatitss 101 40 k74 27
Cholceystitis 71 15 31 53
Cirrho 15 161 9 0 51
Tumors of Iiver and bile passages 83 0 19 8t

The course of the jaundice often aids diagnosts and
since cases of Jaundice are rarely emergencies a short study
pertod 1s useful Tests of fier function should be repeated
m series A short course of moderate to severe jaundice
with marked loss of Iner function was due oftencr to
hepatocellular danuge than to obstruction Acute deep
Jaundice with brown stools was Almost always of hepato
cellular type !

Value of depth of jaundice Iner size and a palpable
gallbladder wis often overestimated n differentral diag
nosis The teteric indexes n acute hepatitis and complete
external bilary obstruction were much alike (Table 2)

TABLE 2—Maxmua Pange anp Averaces or Icremic Inoex
Rancror Av

D s fas 3 Mx A%
Acute hepatitis
Infectious 177 22-250 10z
Toxic . 7 50-200 11s
Complete obstruction 31 65700 116
Cirrhosis and partial obstruction 3 10-225 59
Total .. 100

An enlarged liver was a valuable siun of hepatie discase
but was s0 conunon that 1t gave bittle help m deadng the
tand The galibladder could be palpated m only onc third
ot the cases of malignant ol truction of the conumon duct
complete absence of bile from the stools was more trequent
and constituted mmportant evidence of obstructive ttmor
Complete obstruction due to cancer almot ueser im

proy
! The <pleen was not palpable 1n any case with toner
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of the Iner but was felt 11 27 per cent of cirrhotic cases
Spider angromis were found only i portal cirrhosis
Fever and leukocytosts 1 late cancer sometimes sunulated
cholangitis and lhiver abscess In deep jaundice an absence
of bilirubin 1n the urine suggested hemolytic anemia a
diag nos:s readily confirmed by other tests

The test for urolnhinogen m the urine often furnished
direct ard 11 diagnosis of complete obstruction from
hepatocellular damage and from partial obstruction Re
actions to other tests such as hippuric aad and bromsul
falen excretion were positne n all types of Iiver disease
and had no differential salne Some tests useful 1 progno
15 and for which differential value has also been clasmed
such as amount of cholesterol ester in the blood pro
thrombin level and 1ts response to vitammn k. and changes
n levels of serum protens and i albummn globulin ratio
had nittle or no differentral value In diagnosis of acute
pancreatitis with jaundice early tests for diastase m the
urme proved simple and valuable Positive Hinton Kahn
or Wassermann reacttons m jaundiced patients usually
dud not indicate syphilis of the Iner Roentgen studies
often detected gallbladder dicease the primarv source of
a cancer of the Iner and esophageal varices During deep
jaundice the Crabam test had little value because of poor
excretion of dve by the liver

Clipical Evaluation of Some Tests of Liver Function.
C Higgms ] R P OBrien Alce Stewart and L J
Witts  estimated tiirubin  phosphatase  albumun and
globulin levels m the plasma and measured hippuric acd
excretion 1nd levulose tolerance 1 100 healthy students
and laberators workers 71 patients with hiser disease and
62 with other diseases

A combmation of data from the same mdnidual 3 zelds
more dignostie nformation than can be obtaned from
any single test The level of plasma phosphatase 1s pro
portional to that of hlirubin 1 jaundice due to bibnry
obstruction whereas abnormalities of plasma phosphatase
levulose tolerance or ippunic acid excretion do not occur

TEeM T 1 10215 Fb oy 1944
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n jaundice due solely to hemolysis Nonjaundiced patients
with crrhosis who have ascites or unusual nutritional
disturbances show distutbance 1 plasma protems and
faulty levulose tolerance whereas patients with myelom
tosts who have an abnormal albummn globulin ratio have
none of the other changes m blood chenustry found m
hver disease In subacute hepatitis a moderate rise m
bshrubin and phosphatase 15 accompamied by stniking
changes in plasma protems nd a gross reduction m
levulose tolerance In carcinomn with extrahepatic obstrue
tion jaundice 1s 1ssociated with a rise i phosphatase
there usually 1s no change mn plasma globubn and
levulose tolerance 1s not grathy umpawed Changes 1
carcmoma of the hiver without extrahepatic obstruction
are the same except that jaundice 1s not mtense the
phosphatase level 1s still notably raised

The tests are not equally useful 1n different stages of
hepatitis Plasma bihirubin Jevel 1s a relnble gude to
immediate prognosis in acute hepatitis but of lttle value
m subacute and chromc forms Plasma phosphatase de
termination and the luppuric 1cid test often give valuable
supporting evidence of liner damage but are not relable
enough to be used as mdnidual tests for diagno s or
prognosis Levulose index may be unobtamable in acute
hepatitis and 1t adds notlung to clinical knowledge of th
stage In subacute and chromc hepatitis it 1s a good mdea
of the degree of liver damage It 1s inconvement 1n chmical
practice as it involves repetted vempuncture

Disturbances of plasma protems are relatively shght
1n acute hepatitis but are the outstanding, feature i sub
acute and chrome cases Nonmal vilues are fairly rapidi
restored if the patient recovers completely but a per
sistent alteration of albumun globulin ratio indicates that
the lner has suffered irreparable damage TIn chrome
hepatitis adequate lver function may be mamtained 1f
there 1s more than 35 Gm per cent albumun but below
shis the margn of reserse 15 poor A fall befow 2 Gm per
cent albunun 1s of grne sigmficance Tn sub}‘n ¢ hepatitis
with progressne hiver disetse an improse <y,

-
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albununt Jevel conaides with chmcal renussions A rise 1n
plasma globufm 1s common n all variettes of hepatitis
A close correlation esists between changes i plasma
protemns prognosts and durition of jwundice

Estimation of hihrubin  pho phatase  albumin  and
globulin 1n the plasma from a «ingle blood specimen usu
ally provides as much diagnostsic and prognostic informa
t:on as can be obtamed from maore elborate tests of lner
function such as levulose tclerance and hippuric actd
excretion

Clincal Value of Liver Function Tests with Particular
Reference to Hippunic Aaid Test i dt cussed by Armand
J Quk (Marquette Unn }  lhe oral hippuric acd
test 1s simple cheap and safe the mamn ditficulty encoun
tered 15 vonuting and theoretically delaved absorption
of sodmm benzoate mav lead to erroneus results The
ntravenous modification cansi ting m injecting 177 Gm
sodium henzoate dissolved 1 200 cc water successfulh
precludes these disadvantage L rine 15 collected one hour
after njection and hippuric aord deternuped A normal
adult will excrete 1-14 Cm Inppuric aad (068-09
benzoic acsd) This methed 15 a httle more difficult than
the oral test since care must he taken m njecting the
solutton 1f 1t 1s mven too fast transient but rather seveie
pam mav occur afong the vem Tt 1s alsn somew hat more
expensne sice 1t 15 advisahle to nee commercaally pre
pared ampules

Both oral and 1ntravennu luppuric 10id tests are estab
Iished Ly numerous chmical tudies 15 reliable methods
for estimating lner dysfunction and damage Tactors
mterfering with accuracy are mmamtion  dehydration and
paor hidney function Eactetion of luppuric acid tends to
be decreased at the end of pregnancy and at the heginming
of menstruation  cavses of hy pere}.crzhon are not known
and 1ts climeal has not been d

Prothrombin test m respon e to uitamm K 15 useful
m establishing presence of hepatic damage particulark
m jaundiced patients However normal prothrombin mav

NOT 43399408 Ap 11944
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i jaundice due solely to hemolysis Nonjaundiced pattents
with arrhosis who have asctes or unusual nutritional
disturbances show disturbance mn plasma protewns and
faulty levulose tolerance whereas patients with myeloma
tosts who have an 1bnormal albunun globulm ratio have
none of the other changes m blood chemustry found m
hver disease In subacute hepatitis a moderate nise m
bilirubin and phosphatase 15 accompanied by striking
changes 1 plasma proteins and a gross reduction m
levulose tolerance In carcinoma with extrahepatic obsteuc
tion jaundwce 15 associated with a rise n phosphatase
there usually 1s no change m plasma globulin and
levulose tolerance 15 not greath nupaired Changes m
carcmoma of the liver without extrahepatic obstruction
are the same except that jaundice 15 not mtense the
phospliatase level 1s stll notably rased

The tests are not equally useful in different stages of
hepatitis  Plasma bilirubin level 1s a rehable guide to
immediate prognosts 1n acute hepatins but of hitle value
m subacute and chronic forms Plasma phosphatase de
termmnation and the lippuric acid test often give valuable
supporting evidence of liver damage but are not rehable
enough to be used as indiidual tests for diagno 1s or
prognosis Levulose mndex mayv be unobtainable n acute
hepatitis and 1t adds notlung to chntcal knowledge of thn
stage In subacute and chrome hepatinis it 1s a good mdex
of the degree of Iner dumage Tt 1s 1nconvement 1n chmeil
practice as it molves repeated vempuncture

Disturbances of plasnri protemns are relatively shght
i acute hepatitis but are the outstandmng feature m sub
acute and chronic cases Normal values are farly raprdls
restored 1f the patient recovers completely but a per
sistent alteration of albumin globubn ratio indicates that
the Iner has suffered irreparable damage In chromic
hepatitis adequate Diver function may be mamntamned 1f
there 15 more than 35 Gin per cent albumin but below
this the margin of Teserve 15 poor \ fall below 2 Gm per
cent albumin 1s of grave significance In subacute h\cpamls
with progressive lver disease an mprov < lasun
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touny leaving a pottion of the viscus just abote the nech
or cholecystotamy It 1s unperatne to examme the re
moved galibladder immediatels and to demonstrate that
only the cystic duct has been dinided In some cases acct
dent has been r only by this e: a por
ton of common duct usnally about 15 in long beng
tound attached to the removed gallbladder Immediate
reparr of the duct 15 the only pernussible course

When mjury s not reco,mzed until later repair should
not be too long delayed The surgeon 1s often confronted
with a patient who has been jaundiced for a vear or so and
1s bile logged and toxie with the Iner enlarged perhaps
a handbreadth below the costal margin When jausdice
supervenes operation 1s inesstable and should be under
taken withm two or three months of the acadent As
other operations on jaundiced patients careful prepara
tion 1s required If there 1s any severe degree of red cell
fragility the patient should have preliminary transfusion
Secondary anemua  sometunes requires treatment by
transfusion

Turner believes direct implantation of the stump of the
common hepatic duct into the duodenum 15 the best method
of repair but a big opening 18 essential to allow for the
contraction which invanably followns This 15 one of the
most difficult of all abdomunal operations

UThis tragedy usually occurs dunng the operation for re
moval of the gallbladder It rarely if ever follows tmple dram
age of the gallbladder even by the novice. Those who survive
the immediste wjury are often doomed to a I rmg death

It 15 one of the most depres mg and difficult conditions which
the clnucsan and surgeon alihe have to face—Ed |

Results of Intravital Liver Puncture R Stahel has
shown mn numerous cases that Iner puncture yields clim
cal data of importance both 1n diagnosts and 1n prognosis
Cempanson of results of puncture with a thicker needle
(Roholm and Iverson) with those made with a thinner
needle nd fistolomie study 1n each c1ce shows that
although 1 good picture of the lner cells can be obtamed
with the latter method the former mahes possible ap

) Shwez md Whoah 731317131 Oct 30 1943
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be found 1n the presence of lner discise and comersely
Iy poprothrambimenmn resistant to vitamm k. may be of
nonhepatic origm 13 encountered 13 1diopathic hypopro
thromt and after ad ration of dicumarol

Injunies to Man Bile Ducts According to G Grey
Turner® (Unmiv of London) such mjuries are not rare
and often are tragedies \bout one thurd of the patients die
of the mmmediate consequences and another third from
operative mtervention for reparr of the mjury  Although
one third make good immediate recoveries after such
mtervention recurrence of bilary disease may eventually
prove fatal Injuries to the mamn ducts are nearly always
surgical and are therefore a serions reproach to surgeons
They cannot be regarded as an ordinary msh of gall
bladder surgery although accidents occasionally occur
VMistahes are casy when the common duets are so lax that
they may be drawn nto 1 loop and madvertently mncluded
i the hgature Residual mflammation of the sclerosing
type after removal of an acutely inflamed viscus may
uceastonally occlude the common duct

Distinction must be made between cases m which mjury
15 recogmzed when the duct 1s divided and 1s immediately
repaired and cases 1n which it 1s not recognized until some
time after prunary operation In 2 of Turners 12 cases
mnmediate reparr was done 1 patent died just after
aperation and the other was well five years later Of 10
patients 11 whom late repair was done 3 died after opera
tion 1 was recovermng from a recent operation I had
recurrent symptoms & years after operation and 5 died of
recurrent bihary disease after 3 § 514 12 and 17 years

Adequate exposure 15 essential in gallbladder surgery
Turner prefers the oblique muscle cutfing ncision just
Lelow the right costal margin The cystic duct should be
exposed and 1solated first but no clamp or ligature should
be apphied to what 15 supposed to be the cystic duct until
the common hepatic and common bile ducts are clearly
seent When this anatonuce disposition cannot be deternuned
atisfactonly the proper procedure 15 partial cholecy stec

@ Lactloirez May 13 194
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more severe forms of Iner disease eg obstructive jaun
dice of long duration There are no charactenistic changes
1n the Iner cells in 1cterus wmtermittens juventlis (Meulen
gracht) In acute yellow atrophy of the ltver cellular
damage 15 more marked with greater degeneration of
protoplasm and vacuohization and pvknosis and finally
complete disappearance of nucler In obstructive jaundice
the luer cells are <aturated with bile pigment m large
uregular clumps  this 1s usually more marhed than m
epidennc jaundice In certain cases there are also changes
m protoplasm with the meltng snow phenomenon as
well as changes m chromatm content of nucler In two
cases of hemolj tic icterus the liver cells were not changed
but there was a fine bluish pigment which did not collect
m clumps and which could be differentiated from bile pig
ment seen mn epidenuc and obstructnne jaundice although
1ts exact nature was not deternuned

In arrhowss characteristic chan,es are bands of fibro
cytes and sunultaneous fatty degeneration of Iner cells
In primary carcinoma the Inver cells display an enormous
enlargement and protoplasm and especaally the nucler
contamn large vacuoles and nucleols are abnormally large
Chromatin content 1s altered often mcreased and often
the nucler are very clear Size of the nucler shows gross
alterations Many cells consist only of 1 nucleus without

pl In the protopl. stself 1s lly seen

a massive accumulation of ile pgnient A large number
»f macrophages are apparent a finding 1lso characteristic
of liepatic metastases

Only positnue findings have any gnificance 11 diagnosts
of Iner metastases Negatne findings do not rule out the
presence of metastases sinice tlie needle may mot ha\e
reached a node M re r
nonhepatic polymorphous cell groups

Fibrocystic Disease of the Pancreas 1s described and
chnicat and pathologic data o s cases aie presented bv R
I J Kennedyand A H Baggenstoss Infants and children
with this disease exlubst many features ot celiac disease

) Poe S AV Ny (1 1847493 D 16 1543
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pramal of the retculum Smee however the Rohotu
Iverson method causes a certmn mortality s wse 1
nowded unless there re dehmte mdicitions for it pune
ture witl a thunver needle causes no complications unles
there are defimte contrundications such as 4 hemorrhc
diathesis

Stabel describes the changes observed 1 hepatic cell

be 833 -C p €1 n pdes ¢ Ly bt Not ble § ccae
Ter € 4t wthy ot mis oned vp pby

m ditferent hver disea es In epidenue jaundice are found
along with normal Dver cells  considerable number of
cdlls with greatly increased pigment content and with the
protoplasm pigmented even 1t the periphers (Mg 133)
There are occwwonal cell with multiple nucles In a fes
sevre cases a gramy protoplastu 1s evident and pgment
15 lacking, 1n the outer part of the cddl exlubiting, the o
cafied welteng saen phenpmenen This Ia rafom
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more severe forms of hver disease eg obstructive jaun
dice of long duration There are o charactenstic changes
m the Iner cells 1 icterus mternnttens juvemlbs (Meulen
gracht) In acute yellow atrophv ot the hwer cellular
damage 1s more marhed with greater degeneration of
protoplasm and vacuohzation and pyhnosis and finally
complete disappearance of nucler In obstructnve jaundice
the liver cells are saturated with bile pigment n large
wregular clumps  this 1s usually more marked than 1n
epidenic jaundice In certamn cases there are also changes
m protoplasm with the melting snow phencmenon as
well as changes m chromatin content of nucler In two
cases of hemoly tic rcterus the hver cells were not changed
but there was a fine blwsh pigment which did not collect
m clumps and which could be differentiated from bile pig
ment seen 1 epidenue and obstructive jaundice although
its exact pature was not determined
In arrhosis characteristic changes are bands of fibro
cytes and simultaneous fatty degeneration of liver cells
In  primars carcinama the liser cells dmplay an enormous
and ) and especially the nucles
contan large vacuoles and nucleol re abnormally large
Chromatins content 15 altered often increased and often
the nucle: are very clear Size of the nucler shows gross
alterations  Vlany cells consist only of 1 nucleus without

protopl In the protopl: atself 15 Ity seen
a massive accumulation of bile pigment A large number
of macrophages are apparent 2 finding lso characteristic
of hepatic metastases

Only positive findings have any sigmibicance n diagnosts
ot liver metastases Negative findings do not rule out the
presence of metastases suwe the needle may not h:ue
reached a node Vetast: are r as
nonhepatic polymorphous cell groups

Fibrocystic Disease of the Pancreas 1s described and
chmcal and pathelogic data an sta cases are presented by R
7 ] Kennedyand A H Baggen toss Infants and ehildren
with this disease exhibit many features of cebac disease

(D Poc SSAM 3, €1 1R4B 493 D15 1943
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such as mtolerance of fats and carbohydrates m the diet
large foamy lLight colored foul smelling stools and
fatlure to gam weight and height They also have chromic
bronchitis and bronchuectasts They do not smprove when
treated by accepted dietary methods bfe exapectancy 1s a
few months or year and there are pathologic changes m
the pancreas Iungs and sometimes other organs Glucose
tolerance may be normal or even increased and duodenal
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contents are devoid of trypsin In some cases the first
symptoms are those referable to the respsratory tract per
sisting for several weehs or months before the celiac syn
drome becomes cvident Another remarkable feature of
fibrocystic disease 1s 1ts tendency to occur i more than
one member of a famuly

Etiology 1s unl nown Whatever the cause there 1s loss
or destruction of acinar tissue of the pancreis with re
sultant deficiency of important pancreatic sccretions
Pathologic changes are irresersible and therefore ncom
patible with hfe The reatest age attuned by any patient
reported 1n the Literature was 14 vears The authors pa
trents were aged 21 {two) 2 6and Sm . _and 2V
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years The first five had died at the time of the repost
The fast two patients m the gronp were brother and sister
Two were only chridren (ine pauent had three healthy
wblings but five others had +hed tefore the age of §
months each of these had had a troublesome cough and
diarrhea ‘The remaining patent had one sibhing who had
dred at 6 months with sumptemy sugge ting fibrocystic
disease of the puncreas

Grossly the panereas presents few recognizahle changes
In the fve cases exammed it was imposssble to follow
the duct of Wirsung with a probe throughout ns extent
but this 15 not proof of abstruction if the smalt size of the
duct at this age 15 considered Hictalogic appearance of
the pancrezs varred consdesably  dependweg on the de
selopmentaf stage of the disease Tnr alf cases dilated ducts
and asm contained varving anv unts of coagulated secre
tion Epathehal liming cells were flattened 2ad accasionakly
resembled squamious epithebum  Secreted matersal ocea
sionally had 2 lanunated appestance and usmlly was
audophihe  Part of the mtra anny material staned hke
mueus and part hke fibnn  suggeshng that it wav a
mwicoprotem of some tipe Intcracinar and mterlobulae
connectine ussue also sncreased sanably A few lympho.
avtes and nononuclear cells and an occastonal polymor
phonuclear cell were observed n snterstiial tis ve btit the
predominant cefl was the fibroblast In one case the
parenchvan had been largeh replaced by fibrous connec
tive ussue (Fig 134) and there were onhy 2 few didated
docts and acuw This was the mast advanced lesion

©ross pulmonary lesians cansisted of suppurative bron
clutis and bronelnectas  paches of hronchopremmona
nd ab cesses Histologicalh bronchn and bronehioles con
tasmed abundant purulent exndate and there was much
wleeeation of epitheliom Mam bronchioles were dilated
and flattemn,, of the eputhelm was present m three cases
Seme fitty charge of the lner was present wn three
tes Stalt deposies of crlaim salts 1n epithelial cells and
tamens of a tes comvaluted tubules and loops of Henfe
sere ohserved
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Association of Carcinoma 1n the Body and Tail of the
Pancreas with Multiple Venous Thrombs Two cases of
carcinoma of the pancreas one of the body and onc of
the tarl are reported by Wilbam . kenney (\Washington
Univ) In both maltiple venous thrombosis was a promt
nent feature of the climeal and pathologic picture Review
of 51 additional c1ses 30 of the head and 21 of the body
and tail disclosed carcmom of the body 1nd tal asso
cated with multiple venous thrombosis 1 33 per cent of
the cases while carcinomn of the head of the pancreas
showed no such striking associatton

In attempting to explain this phenomenon 3ianous
extrinstc and mtrinve factors were considered and found
madequate However thesc tumors may secrete in b
normal substance or w1 undue amount of a normal sub-
stance concerned m Diood clotting an assumption sup-
ported by the fact that w every case showing mmitple
thromb the tumor 1s of the mucinous type The mucmous
tumors of the pancreas miy anse from the ducts Kiefer
stated that cylindric epithehal cells are of ductal ongin
Ewing concurred and mentioned a rare gelatutous change
Karsner believed that the cylindne cells anse from the
ducts but pomnted out the fallacy of such a morphologic
comparison when dealing with ‘malgnant tumors Pos

sibly the ductal eputh normal or neopl. or both

claborates and secretes a substance concerned with the
clotting of blood

Total P: y for Hyp 1 Due to an
Islet Cell Adenoma, with survnal and cure 16 months
affer operation 1s reported by James T Prestiey Man
dred \V Comfort nd Jimes Radchffe Jr* (Mayo
Clinic)

In a woman 49 total pancreatectomy was followcd by 1
refatively nuld dhabetes Disturbance of carbohydrate di
gestion was not ditected by methods used to imestigate 1t
while digestion of protemn ind fat was definitely dumimshed
About 35~70 per cent of ingested fat and 25-55 per cent
of ingested mtrogen could be accounted for i the feees A

———
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poitne mitrogen | dance vecurred de pite large los  of
mtiogen m the fiee Iood tuff i the urme wnd feces ac
ounted for 21-3% per cent of calories ingested. Percentage
1 total fat m the tool as neutral tat varied trom >4 to 63
ver cent Dried weight ot stools was greater than values
ubtamed for healthy person The patient has remamed m
weellent health 16 mcnthsy after operation  Evidence of
Ipocase deficiency bt not developed

\ less radical procedure would have fmled since the
adenoma was m the head of the gland m ntimate prox
muty to the duodenum This 1s beleved to be the fir t
wese of total pancreatectomy for bemgn or malignant dis
tase i which the patient has urvived beyond the mime
\lmte postoperative pcnod

alue of P: tie Fun Tests Lows
Bauman and Allen O Whupple (Columbia Uni ) de
ternmned reaction and ferment concentration of pan
creatic juice 1n neathy 150 patients Tlis experience with
that of Pratt and others indicates that a test of external
funcuion of the pancreas may well become an unportant
diagnostic procedure  Mechioly! mjection nduces secre
uon of a relatnely concentrated pancreatic juice well
wlapted for ferment determunation Separate aspiration
ot the stomach 1s necessary to averd acidification which
mjures pancreatic ferments Y tube wuh two lumens s
used for this purpose

Tunctional disturbances of extcrnal secrenon of the
pancreas may  ocew without  demonstrable  histologie
changes 1 the organ In cases of stone i or cancer of
the bile ducts normal pancreatic juice 1s usually obtaned
Fainless obstructine jaundice assoaated with normal pan
creatic juice 1s Wsudlly tound m cancer of the bile ducts
With tumor of the ampulla normal pancreatic ferments
may be obtained 1f the pancreatic duct or ducts enter the
duodepum separately or »f there 1 an accessory duct ot
Santormt In only one patient with proved cancer of the
pancreas were normal ferments obtatned 1n this case can
cer of the head of the pancreas mvaded the common bile
duct without obstructing the pancreatic duct In the serses

@) Amofou o< £9 M R 1943
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with normal pancreatic ferments no evidence ot pan
creatic disease was found except i one case 1 which
histologic exammnation showed a predomunantly normal
picture with an occastonal patch of fibrosis

Pamless obstructne jaundice with law or absent pan
creatic ferment concentration s almost always due to
cancer of the pancreas Pancreatitis 1s usually associated
wiath pain If pancreatitis ts acute elevated serum amylase
1s the rule this 1s rehable indication of acute pancreatic
disease This ferment 15 reachly excreted by the hidnev <o
that fleeting edema of the pancreas may escape recogmtion
1f the test 1s delayed Alkaline juice 15 usually present even
in advanced pancreatic disease and actity of the three
ferments 15 not affected equally In some pabients con
centration of one ferment remamns normal while thit of
the other two 15 marhedhh dimimshed

DISEASES OF THE INTESTINAL TRACT

Nonmeckelian Diverticula of Jemunum and Ileum
Raymond E Benson Claude F Dixon and John V!
Waugh review 122 cases of nonmechehan dnverticula of
the jejunum and ileum observed at the Mayo Chimie m
34 years Approximatelv 200 additional cases are re
corded 1n the hterature indicating that such dwerticult
are not exceedingly rare

Nommechelian drerticula of the small intestine occur
more frequently m the jejunum than n the sleum The
jejunum was affected m 100 of the 122 cases m s
ceries In 17 the diverticula were limited to the sleum and
m 5 they occurred throughout the small mtestine The
proaimal portion of the jejunum was most frequenth
affected

These diverticula mas occur 1n any position around the
crrcumference of the bowcl however most are situated
along the mesentery Sometimes they are actually wathn
the mesentery pushing the leaves of this structure part

TTGY A w Surg 118 177393 S prmbe 1343
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The dnerticula vary 1n size from a few nulluneters m
dimncier to large outpouchmgs The larger diverticula i
this weries measured 59 cm i diametcr Most of the
dnerticula had an average diameter of 1-4 cm They were
i general considerably larcer than the usual timy out
pouchings seen in the colon (I, 135) The opemngs by
which these diverticuls communicate with the bowel vary
from 1 mm 1n drameter to lar e lamens 3-4 em

When these diverticula we lar,e their walls may be
very then consisting merely of erosa and a thin mucosal
laver Small diverticula hne thicker walls consisting of
the u ual intestinal structure  In 44 ot the 122 case
onty 1 dnerticulum was observed 37 of these solitary

Fg !15—-Mn €2,4d foeo yemb g Atpy prmn
t €

b
d mild bord f1) m
vutpouchings occurred m the jejunum and 7 m the sleum
Two diverticula were noted 1n each of 12 cases and n the
remanung €6 cases three or more were present Duer
ticulh m other viscera were observed i 49 of 85 cases tn
whih autopsy mas performed In only one of these 8+
«ases did the diverticula n the small intestine represent
the probable primary cause of death Diverticula of the
intestines were observed incidentally an all the rest They
were noted 1 all age yroups
Uncomplicated diverticulosis cf the small ntestine does
not give rise to anv charicterisic symptoms In five caces
¢t the group in which autop v was not performed alt
other abdomtnal organs were ruled out as possble sources
of the presenting symptoms by multiple roentgen and
chmien] tests The patients ail complamed of constipation
flatalen e and abd discom
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fart varied from nuld sndefimte bdomnnal aching to tre
quent moderately severe attacks of pam without definite
locahization These symptoms were possibly attributible
to the diverticula

Uncomplicated and asymptomatic dinverticulosis of the
Jegunum or ilcum does not require surgery In evaluation
of symptoms of dierticulosis all other possible causes ot
the complaints must be ruled out for the dnerticula are
usually silent and the patient s distress may be due to an
unsuspected discase of the gallbladder stomach or colon
However when actte complications such as rmtesturdl
abstruction diverticulitis or rupture of a diverticulum
present themselves surgical treatment 1s often mperatine
In operations on such cases 1t 1s probably best to lumt
surgery to relief of the urgent condition

An attempt at surgical clmynation of the diverticula
15 justified when persistent distressing symptoms the
syndrome of diverticulosis and chronie obstruction or other
chrame comphcations are present As a rule entero
enterostomy 15 preferable to resection and anastomosis
n one stage unless the dnerticula are localized to a small
segment The patients are often poor surgical nsks There
15 also a distnct danger of rupturing one of the fragile
thm walled dnerticula dunng an extensne procedure \
shortarcmting procedure alone may relieve symptoms If
not the nvolved segment may be resected with less rich
at a fater date

Carcinond Tumors (So Called) on the Yleum Malcolm
B Docherty and Trank S Ashburn (Mayo Chme) re
viewed records and pathologic specimens of 130 caraine
mas of the small ntestine and found 30 so calfed car
cmnoid tumors 13 of which had metastasized locally or dis
tantly These 13 tumors were 1n persons i the older age
wroups and m nine mstances were responsible for dic
abhing symptoms chief among wiich were those ndica
tive of chromic ntestmal obstruction Preoperatne diag
nous of the type of lesion was not possible but radicit
«urgeal procedures were carried out n most cases m

———(;TA,,hs £ 4721 46 St be 1941
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accord with known results which had followed sinular
procedures used i dealng with carcmotd tumors Fresh
tissue 1dentificatson of type was of considerable assistance
m deciding thus 1ssue of treatment Tollow up studies 1p
peared to justify the type of treatment used

The neoplasmis tended to be present in the terminal
segments of the ileum as small orange submucosal nodules
with nummal ulceration (g 136) 1In 50 per cent of cases

Fg 136~S geal pt m t g8 dped tgd ! doocar
o d type
m which accurate mformation was available the tumors
were multicentric There was pronounced mfiltration of
the submucosa musculans perttoneum nerves lymphatic
spaces and blood vessels Puchering and kanking in the
region of tumor 1mvasion were observed and may provide
a valuable roentgen sign of wdentification Involvement of
regional nodes was observed m 11 and hepatic metastasis
n 5 mstances Microscopic studies afforded evidence that
all carainod tumors are 1n essence pecuhar low grade (1
Broders) adenocarcinomas It 1s suggested however that
the word caranowd  be appended by virtue of customary
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usige and at the same time perhaps as a desiynition of
the peeubar mode of ongin life lstorv and spraud
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Microscopic Demonstration of Fat yn Urme and Stool
by Means of Fluerescence Microscopy According to
Bruno W Volk and Hans Popper (Cook County Hosp )
fat droplets in unne and feces can easily be demenstrated
under the fluorescence mucroscope with a2 01 per cent
olution of phosphun 3R used as a stain This gives much

ESTIuaTION OF AMOUNT OF Fat 1N Frces DFVONSTBATED BY
Puospurvy 3k inv 127 PAmENT WitH Various DISEA ks

toan Dus 18 I+ 24 3+ 4y N
Obstructive Jaundsce 5 - 2 1
Crrhosis ) - 1 20
Acute hepatitis 3 i 16
Possible carcinoma of pancreas 3 . 1 4
Peptic vlcer of stomach 3 7

ranoma of gastro wntestinal . .

tact .. . -
Organic heart disease
Miscellaneous (diabete cssentrat
bypertension  gastro cnteritis
pulmonary tuberculos  cere
bral hemorrhage ctc) 21
better results than the sudan I method and 1s much
sumpler than the more elaborate methed which gives clear
pictures (osmuc acid) If an ultraviolet light source 1s
available for fluorescent mucroscopic examunation 1t can
be recommended as a sumple climical procedure
Demonstration of fat m feces mdicates faulty di,estion
and absorption of fats as scen m msufficiency of external
pancreatic secretion or in disturbance of bile secretion
{see Table) Doubly retractile hpoids i urine mdicate
pathologie permeabihts of the lomeruh for lpouds as
seen cluefly n b < The of
these findings awants further chsersations
Acute Diarrheal Diseases Albert V. Hardy and James
Watt (Natl Inst of Health Bethesda Md) report
studtes conducted n four areas representative of those
with very igh high medwm and low mortality from
diarrheal diseases (Puerto Tico New Menico Georgia
and New Yorh City) Satisfactorv clinical data were
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chiamed on 1247 cases wd recorded epsdennologic Ins
toney on 830 howscholds & 643 surves feeal eultires were
ehtuned Mew  fughh selecine cudture snedimns were
userd which ncreased rehnbilitn of hactersologic tndings

A chmpeal and etolojie classification of diasrheal dis
©15¢s 35 shown s the table Prumn iftetious darrhea
ss caused by pathogens which estabbish themselves and
zrow 1 the entersc trct Vamou  orgamsms are hoowsn
0 be respoastble and others are suspected In parenteral
ud secondary diarrhen the gastro sntestmal disturbance
15 but one patt of 4 sumptam comples  Uenests of the
dmsshea it frequemh  oconrs with acute snfechious
heerses paranasal sipusitt and some other localized tn
fretsons 15 nof clear  Acwte nammiections diarshea 1s com
smonly caused by ngeston of torac or srnitaing substarices
usually food my which staphylococa or other orgamtsus
hase grown Water fieauihy poliuted with bactenal decomy
possion products or mndustrial wastes 1 smvohved less
frequently  Alergic wd newropsicluatrse disorders and
nutritional deficiencies may cause eprsodes of diarrhea
usually chromse  Dictary mdiscretion 15 blamesd nghth
m some cises Various chenncal compounds sneuding
catharties alse mav ¢ wse nomnlectous drarrhea

The cause of dorrhenl disease vares with arer seasan
aud ge of persans erneurned Statements as to canse must
e quahfied and fumted not generafized

Shagellae are usualls transported thraugh movements of
miected persons (who re wore numcrons thar has been
supposed} thieflh with few or 1o sumptoms Within the
household and within larger groups Inoang together or

amsms are passed sather direeth from person to person
Prevalence of cyst carriers of Mndamoeba istolytica has
heen reported repeatedh but chimeal infectson acute or
chronte 15 comparatneh rare Excephonalhy ihe organtem
Assumes the role of @ nghh miasne and destructine para
ste  most commonly it 15 seenungly nocwous Thic
stribing dufference m host parasite relationshup 15 the ong
standing problem m epidemsology of this condition and
lso w athers  Sabmonethy wfections concerned m drar
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rheal diseases ordinarily cowse from ammal rather thin
human sources reaching man m inadequately cooked
meats and eggs and 1n food soiled with droppings of muce
and rats Parenteral diarrhea 15 distimctive m ats scasomal
distibution  which comedes with that of acute respira
tory mfections Qutbreahs of staphylococaic food and
sewage poisoning are highly eaplostve and ordmanly
begin and termunate within 24 hours

\n outstanding observation mn 555 patients whose stools
were culturally positne for one or another vartety of
shigella was the wide vanation 1n severity of disease There
was a full range of clmical types from  just a few loose
stools to fulminating rapidly fatal illnesses General pop
ulation surieys also revealed many asymptomatic carriers
of slugella The commonest chmcal mamfestation w3
simple diarrhea Abdomunal pamn anorexia nausea vomut
g and weakness were reported 1 that order of fre
quency Tever when present wis usually an early mant
festation at tunes preceding and overshadowing drarrhea
espectlly with sliugella of the Sonne or Schnutz variety
[es common symptoms were tenesis dehydration [oss
of weight convulsions in clildren and chills 1n adults
Bloodv dsvsenteric  staols were infrequent even in severe
cases with positne fecal cultures Most dirrrhea due to
shigefla terminated spontaneously with clineal recovery
m a weeh m adults usunllv m two to four dayd Illness
n nfants was more pralonged and all 39 fatahties were
m cluldren under 2 Amelic dysentery cannot be dif
ferentiated from bacillirs mfection en cimeal grounds
alone Generally chiical amebrasis has more gradual onset
slower evolution and greater tendency to chromaty With
acute symptoms the stools are commonly bloody

Ditfcrential diagnosis of endemie acute diarrheal diseases
can be made definstely only by 1solation of spearfic ctiologic
1gents Swnce this mvolves delay and smce specific chemo
therapeutic agents should be gren promptly satisfactory
working diagnoses 1re mecded \s a first requirement
the most probable diagnosis mn the particular area an
group must be known Tt must be apprecrated that yaricties
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of shigella prevarhng n this country rarely cause the
severe dysenteny describud 1n medical texts Shigella para
dysentenae infection 15 the most probable diaguosis for
endennc acute diarrhea m older children and adults par
treularly dunng warm seasons and mn younger children
and nfants in the South and Southwest Other causes
such as parenteral wfectsons and dietary factors appear
more commonly 1 eirhy mfancy  Amebic dysentery 15 to
be considered when persistin, 1cute usually bloodv diar
thea occurs sporadicalls  \cute diarrhea caused by <al
monella cannot be differentiated chmcally from that due
to shigella the former teus to produce higher fever more
vomnting greater abdonunal tenderness and less bload
m the stools I'ood pmsomng due to staphylococcus 1s
characterized bv a brief and stormv course with distresaing
vomiting severe diarrhen nd hittle 1f any fever

Management consists of control measures to prevent
spread of mfection through personal hygiene and public
samtation and use of sulfonamides in treatment and w
controf especially of shugella infections

Frequency of Baallary Dysentery at Cook County
Hosputal 15 reported by I' I' Cheslev and C T Wi alsey
When careful chimcal and laboratory studies are made of
all patients with dysentery drarrhea and ententis m
aidence of unclassified dy<enterv decreases as the dng
nosed cases of bacillary dysentery mcrease Baallary
dysentery occurs i Chicago as a sporadic disease through
out the year with greater frequency in late summer and
autumn From 1938 to 1941 507 cases were diagnosed
at Cook County Hosprtal To establish the diagnasts the
causatre orgamsm must be 1sofated and 1dentified

Some patients harbor the orgamism over extended
periods in this series as long as 70 days These patients
may be considered carriers Mortality 1n this series was
7 per cent Most deaths occurred among the aged with
complicating diseases and the very young

No routine treatment was carried out espeaally antong
the adults Saline and glucose solutions were admimstered

€ otoet 1gy 258 64 Ap 1 1944
»
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rheal diseases ordinarily come from ammal rather thin
human  sources, reachng man n inadequately coohed
meats and eggs and 1n food saled with droppmgs of mice
and rats Parenteral diarrhea 15 distinetive 10 1ts scasonat
distribution  which comnades with that of acute respira
tory mnfections Qutbreahs of staphylococcic food and
sewage posoning are lughly explosive and ordimnh
begin and ternunate wathtn 24 hours

An outstanding observation m 555 patients whost stools
were culturally poutne for one or another vanety of
sigelfa was the wide v 1natton 1n severity of disease There
was a full range of clumcal types from just a few loo ¢
stools to fulnunating rapidly fatal illnesses General pop
ulation surieys also revealed many asymptomatic carriers
of shigella The commonest chimical mamfestation w1s
sumple diarrhea  Abdonunal pain anorexia nausea yomit
wg and weakuess were reported i that order of frc
quency Tever when present was usually an early nam
festation at times precedin,, and overshadowing dinrrhea
espectily with shigelfr of the Sonne or Schnutz vanet)
T s> common symptoms were tetiesmus dehydration loss
of waght comvulstony 1 children and chills i adults
Bloody dysenteric stoofs were infrequent even in severe
cases with posine fecd cultures Most diarrhea due to
clugella ternunated <pontancoush with chmeal recovery
m a weck 1n adults ysually m two to four days Illness
i mfants was more prolonged nd all 39 fatalities were
mn cluldren under 2 Amelic dysentery cannot e dif
fereuttated from baallary mfection on chnical grounds
alone Generally clincal 1mebiasts has more gradual onset
slower evolution and greater tendency to chrontesty  With
acute syfuptoms the staols 1re commaonly bloady

Ditferential diagnosis of endenuc acute diarrheal discases
can be made definately only by 1solation of speafic etiologic
agents Since this myohes delay nd since specific chema
therapeutic agents should be given promptly satssfactorv
working diagnoses re needed s a first frequircment
the wost probable dignosis m the particular area and
group misst be hnown Tt must be appreciated ‘hdf\\anetlts
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alse 1 this area are six tumes greater than the casualnes
o rectly attributable to mulitary operations — 1

Treatment of Aswatic Cholera with Sulfaguamdine
Joo- ¢ Huang (hwoln China) report a study of 22
tases Adults recened 3 Cm as a first dose 1 Gm every
two lours for «ix doses then 1 Gm every four hours
for a day or two A boy 11 recened 2 Cen amitrally and
mamtamine doses of 075 Cm Y gt 6 recened 15 Gm
at hirst and 05 G as a mantummg dose Fatients were
ordered to dnoh as much water as possible md cred
latory smulants such as camphor water and tincture of
di,stahis were gien repeatedhy wbeutaneonsly or arally
Np other drugs were adnumstered Treatment was started
424 hours alter onset Al patients showed tvpient syap
tums of cholera \omitw,  Cverc TICe water stool mseu
Tar eramps and dnmnution in hoth wnount and frequency of
unne cven apuna Seme were m ol e but wenty
of delydration saned Improvament was neted three to
four hours after admimstration o1 sulfaguamdme  vonut
ing and diarrhea almost ceased cvanost disappeared and
secretion of urine commenced or wcreased wath concost
tant 1mptoyement m general condition Tight hours after
treatment stool cultures were negative for chalera vibrio

Twenty one panents recovered promptly one ed 73
hours after onset Reported mortality 18 20-60 per cent

The fact that a war of global proportions mahes pos sble o
least the introduction of chalera carrers enablts one to dertie
consideratle comfort from Huangs favor bie results Pencithn
al o cxetts bacter ¢ dal effect on \1bnio comma —Fd.]

Treatment of Baailary Dysentery Carners Robert ]
Hoagland Trank H Harns and Richard B Raile report
that bacteriologic exarmnations of teces of patients who
had had bacllary dvsentery and of ther contacts re
sulted 1n the detection ot 45 carrier (32 chrane) of
Shigella paradysenteriae

Sulfaguamdine was given o 30 and sucaimy bsulfathia
zole 1o 15 1 2 datly dose of 20 Cm dimded into four
portions grven botween 8 00 am and 8 00 pm and
admmstered for s days Bacterologic exuntmition of

Y 1AM A 12523 4 M 1944
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for dehydration when wmdicated Bismuth and opum were
used most frequently for abdommnal pamn Prompt ad
mnstration of flud  to all pediatric patients produced
strihing improvement ind undoubtedly accounted for the
low mortality (4 per cent) among mfants Sulfaguam
dine or other sul les were not ads tered rou
tinely 1 enough cres to justify deductions as to therr
therapeutic value

Dysentery 1n American Troaps wmn the Middle East
Charles W Wirts [r and Edward J Tallant® (MC
AUS) report on exammation and cultures of 1298 stool
spectmens 1 a general hospital for American troops 1n
the \iddle Fast Three hundred specimens from 200
American soldiers classified as food handlers 50 Sudi
nese soldiers and 50 natne workmen selected as a con
trol group showed that the American soldrers did not
have a Mugh carrier rate for either amebas or bacillary
dysentery orgamsms The natine worhmen dhid not hne a
tigh carrier rate for baallary dysentery but almost all
of them showed some form of mtestinal parasitic infesta
tion

Approxamately 12 per cent of the patients examined har
bored at least one form of mtestmal parasite 23 per cent
<howed a hacillary pathogen in the stool The predommant
pathogen was Tleaner s bacillus which showed conader
able ble varation in ! All patients recenned
sulfaguamdine or sulfathiazole and all recovered satssfac
tonly That few were seriously 1ll 1s probably attributable
partly to early admumstration of sulfonamuides and lach
of cpidemic proportions of the disease owang to munte
nance of a hugh standard of hygiene

Of all pattents whose stools revealed no pathogen only
10 per cent had symptoms exclusinely  attributable to

v sentery
[On the Burma front where because of terrain chimate and

ce of means of miltary are
la:‘::ieel;takm with difficulties unsurpassed by those of any other
fighting front, military authorities recently have stated that the

mortahty and morbdity re ulting from malana and djsentery
) Am J Ds £ D 11252255 Ag t 194
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Jone w tius area are s tmes greater than the casualties
d rectly attnibutable to mibtary operations —Ed

Treatment of Astatic Cholera with Sulfaguanidine
Joo se Huang (hwelm China) reports 2 study of 22
cases Adults recened 3 Gm as 4 first dose 1 Gm exery
two hours for six doses then 1 Gm every four hours
for a day or two A boy 11 recened 2 Gm amially and
wuntamng doses of 077 Cm % gl 6 recenned 15 Gm
1t firt and 05 Gm - a mamtamung dose Patients were
ardered to drink 1s much water as possible and caren
latory stmulants such 1s camphor water and tmcture of
di_ttalis were gnen Tepe wedlhy  subcutaneously or orally
N0 other drugs were adnmmstered Treatment wa started
424 hours after onset Al patients showed 3 pical symp
toms of cholera yomuting Scyere rie water stool muscu
Tar crimps and dmunutson m hoth uneunt and frequency of
unne even anuma Somc were 1 collapse but swenty
of dehydration varted Improvument wis noted three to
four Tours after admmstration of sulfiguamdine  vonut
ing and diarthea almost ceased cvanosts disappeared and
secretion of unine commenced or mncrea ed with concom
tant 1mprovement m generl condition  Eaght hours after
treatment stool cultures were negatnve for cholera vibrio

Twenty one patients recosered promptly one died 73
hours after onset Reported mortality 18 20-60 per cent

[The fact that a war of global proportons makes possible at
least the antroduction of clolera carriers _cnables one fo derive
consideratle comfort from Huangs favorable results Penoil 1
al o exerts bactencidal effect on Vibrio comma.— 1

Treatment of Bacillary Dysentery Carners Robert J
Hoagland T'rank H Harns and Richard B Raile report
that bacteriologie exanunations of feces of patients who
had had bacllary dysentery and of thar contacts re
sulted m the detection of 45 carmer (32 chrome) of
Shigella paradysentenae

Sulfaguamdme was gnen to 30 and sucanylsulfathia
zole to 15 1n a daily dose of 20 Gm dnaded mto four
portions gven between 8 00 am and 8 00 pm and
adnumistered for sia days Bacteriologic exanmmtion of

1 1A M Az a2 M x 6L
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feces was resumed four days after cessation of treat
ment Both SS agar and desovycholate aitrate agir (m
luding 5 mg para anunobenzoic actd 1 each 100 cc)
were used for feces cultures matersal for which was ob-
tained from feces rectal swabs or hoth Each pitient
had one feces tion after ad, ration of mag
nesum sulfate The nununal number of post treatment
feces specimens secured for culture from a single pa
tient was 9 the maxaimil number 15 and the average 11
In all 503 teces cultures were examned

Djsentery bacilli disappeared from the feces of every
patent No siymficant tosic reactions attended the e
of either drug but the patients recersing suceiylsulfa
thiazole expertenced nunor annoyances The crterion
o1 cure was a mummum of mne copsecutive negatine
veports of feces cultures made from the fourth day
following cessation of treatment Use of rectal swabs as
a source of feces for culture 1s convement and practical
and results 1n securing a hugher percentage of positive re
ports than the use of excreted feces

Studie. on Transmission of Amebiasis in a Children’s
Home m New Orleans The continued lugh madence of
amebusis i a children s home over a period of manv
vears afforded Grace Lowse Ivanhoe® (Tulane Univ ) the
opportumity of studving the mechamsm of transmission
of amebiisis 1 an mstitutional environment By use of
the Foerst centnfuge and NTH swabs Endamoeba Justo
Iytica was 1solated from hands and soiled underwear of the
children bottom of the lundry chute dwump <and n the
play box wading pool contents and concrete floor of the
poal after drunmg Other parasites were also found 1
these and other plices

Smce the continued ugh ineidence Appeared to he due
to direct contact transfer and general pollution of the
environment the home was cleaned throughout with hve
steam at the same time that mass chemotherapy directed
agamst Endamoeb istolytica was carried out on the 1t
tendants and children The cfficacy of steam sterltzation
3401410 J 1y 1943

3 Am.J Tep Med
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as 1 supplementary means of eradicating the miection
extrinsically was later tested by using NIH swabs 1n loca
tions previously contaminated Your weehs after comple
tion of treatment examination of one stool specimen from
each child by means of the direct fecal film and zinc
sulfate centnifugal flotation techmic showed not a single
positive specimen

These tests mdicate that use of hve steam to sténlize
the environment together with antiamebic mass chema
therapy constitutes a sunple and practical means of con
trolling amehiasis

L

E T R (Krahow)
reports that m his hospatal routme duodenal aspiration m
all patients with gastro-ntestinal disturbances disclosed
that lambliasis was about as common as bacillary dysen
terv There were 26 cases of lambliasis during a persod
when 25 cases of bacillary dysentery were seen The larg
est number of cases occurred during the period when
lettuce and radishes were most plentiful

Russmann does not consider Lamblia intestinalts a
harmless parasite An allalme milen greatly favors its
development 1t flourishes n the duodenum particularly
when gastric aspiration reveals anacid or subacid values
Fight patients had no free hydrochloric acid 12 sub
aad values 5 normal acidity and 1 hyperacidity There
are three types of lambliasis—gastro intestinal cholan
~tic Lepatic and cachectic—and one develops chrono
logically from another 1f treatment 1s not mstituted early

Acridine dve dernvatives such as atabrine and acraml
are most effective i fredtment  therapeutic progress should
le controlled by doudenal aspiration Usual hygiene for
4y intestinal infechion should also be observed Duodenal
aspiration should be carried out m every patient with
persistent emgastric disorder particularly with weight
loss and jaundice Duodenal juice must be exammed
promptly because lamblias do not remain viable for long
Tarly treatment prevents parenchymal hepatic lesions

[Texts and monographs extolling the bemgn virtues of this

G M4 R osssm2sm o s 1
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parasite require early revision The climcal mamfestations ot ths
particular snfestation and the vaability of the orgamsm after 4
prration need to be borne 1 min) —Ed. 1

Syndrome of Symptomatic Sprue with Lymphosar
coma of the Small Intestine and Mesentenic Lymph
Nodes Robert I'mitzsche reports a cise

Man 45 had chronic diarrhea with stools consisting mostly
of neutral fat but contaming some fatty 1c1d erystals abdom
mal distentionn severe emaciation and secondary anema with
color index 10 Diagnosis of endemuc sprue was based on
these findings and the 5 which suggested
severe jejumtis ileitis and coliis Blood studies to deter
nune whether there was hypocalcenua with osteoporosi due
to disturbance wn calewrm metabohism were not made. There
was 1o evidence of tetany or abnormal pigmentation as i
many cases of sprue with Addisons disease and bl
pressure levels argued agamnst adrenal msufficiency The
patient survived five months after first appearance of symp
toms

Autopsy showed ndvanced lymphosarcoma of the jejunum
and upper 1leum of the Iymphoblastic type, There were
numerous small and large lymphosarcomatous nodes the
larger ones usually showing uiceration and erosion of smalt
blood vessels m the ulcerated portion of some of the nodes
There was marked bleeding in the intestine. High grade
Jymphosarcoma, was noted 1 the mesenteric retroperitoncal
pancreaticoduodenal and para aortal lymph nodes and also
i the left thac and bslateral ingwinal nodes the upper
cervical on both sides and one paratracheal node on the
right There were moderate ascites and subchromic miflam
mation of the jejunum and upper ileumn

rntzsche concludes that correct diagnosis should have
been possible mn view of certain observations not char
actertstic of endennc sprue Among these were the rapid
course as contrasted with the usual chromaty of sprue
and absence of certan symptoms of the sprue syndrome
such as tetany and pigmentation Also studies of calcium
metabohsm and biopsy specimens were not made and the
roentgen findings were difficult to wnterpret Furthermore
there was neutral fat m the stools whereas i sprue fatts
acid erystals predoninate

This experience shows that dignoss of sprue should
not be made on the basis of suggestine symptoms without

TG Sch nomed W bmh 7344 445 A 1019
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careful myest,ation of possible pathogeme factors Cor
rect thapnosss 35 of great mportance since proguosss for
sprue with proper treatment s geverally favorable Fanl
ure of the usual methods w the presence of jymphosar
coma of the small wtestine would be expected

{Obscure abrdommal complaints with or without associated
darrbea 2nd puzrling cases of undernutotion are often cleared
up when the posability of steatorrhea 1s borne w nund or actualhy
deterromed  Then the question anses whether the excess fecal
fat g5 due fo prue panereatic discase or a gramnlomatous state
of Bie small howel such as chromse sepunoaleitis of s the result
of extensive discase of the me entersc Manph nades snterfering witls
asorpion In tlassic types of the ¢ vanous dusordery the chncal
picture vootgeacloge findings @ e small intestwe tests
pancreatse function employing a suitat it ymubus and the douhl
Jumen tube and other jaboratory find ngs yeanath lead to she cor
rect diagnosis Bt sn mild atymcal ov horderhne cases differ
entaal diagnosts ean prowe encerd nghy dsfficult —Ed 1

Studies on Fuman Mansons Inf
Py Picture 1 A
£ T Bercovitz R Rodnguez Molma Dudley W Har
stave J D Dichie and Charles B Creen (MC 2 U SY
found ulcerations of the rectal mucosa 1w 607 per cent of
185 otherwise healthy Puerto Rican youny, then 1m whom
ava of Schistowoma mansent were discovered on Toutite
feeat exarmnation The mucasa was generally soft vehet
and pale pinh with ungle or multiple pinpomt or hoear
uleerations There was sharp demsarcatson of the ulcerated
area from the surrounding normal mucosa and ne zone of
nflammation no crater or ragged edges and no exudate
The wlcerations were nemnflammiators Yweaks in the con
trmaty through winch oozed a small amount of blood
tuated a1 the Wfureahion of the capillanies or hng &
recily on them and showmg a definste relationship to the
blood vescels When the ulcerations were numerous they
outhned the pattern of the capittanies Tolvps were <cen
m enly two nstances

3 review of present coacepts of sclustosomuass R

pomted out by Faust Strong Koppisch and others
clnweepathologie studies faifs 1o account for this farge
Rraup of wnfected persons with defimte pathologic find
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mgs m the rectal mucosa but without climeal symptoms
Schustosonnasts must be considered sn any person who has
Ined m 2 geographic atea suspected of harbor g Sclus
tosoma mansom It must be ruled out by careful repeated
amations of the stools even though no symptoms are
present Presence of Schistosoma mansont mdicates schis
tosonuists There 15 no <uch tling as a healthy carner
ol schistosomuasis

[Schistasoma man om may also g ve rise to extensive visceral
changes m esther 2 frark or an msidious fashion Lxamination
of a freshty passed fecal specunen after sahne purgation should
be carried out as rogtie patients or discharged soldiers who
have resided 1 miected arcas We have afso found 1t very neces
sary to carry out such routme examination for the common
parasites_and ther ova 1 patients residing 1 the Carnbbean
Dittoral The degree of festation 15 surprisingly high consider—
mg the favorable social and ccomonvc sfatus of most of such
patients —d 1

Indigestion Due to Constipation. Walter C Alarez
(Mave Chmce) says that 1t 15 not always cnough that
the physican diag functional 1nd. Often he
mast go further and decide what type of functional
trouble 1t 1s and what mechanism underlies the s mptoms
A farrly but wsufficiently recognized <ause of
p wzling digeshion 15 constipation In an msensine per
son 1 weeh long sta,nation of feces m the colon may
not praduce any distress but n 1 fughlv sensitive woman
anpoving svimptoms may follow 1n 6~24 hours after rec
tum has faled to empts atself properly Presence of an i
ntating plug of feces m the rectum will cause back pressure
mn segmicnts of bowel tarther orad with flatulence bloat
ing lo  of appetite nuld nauser a sort of hunger pan
relieved temporanly by eating <ense of fulness tn the
epigastrrum hetdiche mental dulness a sense of hemg
po1 oned regurgitation or rarely somiting

Dignosts often cun he made mstantly on Jearmng that
all svmptoms disappear smmedsately after purgation In
othur cases laxatives cwse so much abdommal distress
that this cancels out the Denefit that would otherwise
come from emptving the colon Actually 1n some con

M Catoemtealgy 4743 J 194
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stipated persons most of the symptoms are due to taking
too many laxatives or to poor choice of laxative agents
Thss can be demonstrated by having the person stop for
a time all measures designed to empty the colon except
perhaps a daily enema of physiologic salt solution 1t
thc patrent recovers little doubt need remain as to the
digestion due to ¢ may be present
e\cn when the patient 1s having several small hard bowel
movements a day
Constipated patients often have a hypersensifive bowel
and hence unwise use of laxatives or rough diets may
cause as much flatulence wnd abdommnal distress as was
being caused by stagnation of the feces Bulk producing
laxatrves may Le partreularly harmful m some cases be
cause wlile they mav eventuallv give the patient one or
niore bowel movements a dav they sull may leave the
colon more distended than 1t was before Alvarez believes
that for patients with indigestion due to constipation the
best way to empty the colon 1s usnallv with a daily enema
of phy stologic salt solution




DISEASES OF METABOLISM
AND NUTRITION

Experumental Diabetes \n editor obseries that
hyahne changes are now generally considered the most
characteristic pancreatic lesion 1 human diabetes mellitus
and that the condition of the islets 1 anunals with long
standing diabetes induced by a short series of pituitar
mjections may be regarded as anmalogous with that m
human diabetes

Dunn and his colleagues have shown that intravenous
Admimstration of alloxan to rabbits can cause acute ne
crosis of 1lmost all the 1slet tissue of the pancreas Now
Dunn and McLetcluie show that when 1slet lestons are m
duced m the rat by a sertes of mnjections of alloaan
Inperglvcenua ghcosuria and often the cardinal svinp
toms of persistent and severe diabetes melhitus develop
These findings are obvioushy of great smportance but
therr physiologic sigmficance 1s not clear

Thus 15 the first example of a diabetic condition 1 wlhich
the death of the 1dlet «cli can he observed so to wpeah
on the table The rapulity with which sclectine necrosts
can tahe place 15 one of the wmost strihing facts tow
brought out Taking mto account the hypoglyceime phase
Dunn and Ius colleagues suggest that alloxan stimulates
sslet activity and that the cclls finally ful and undergo
necrosts because thev have been overdren Certunlh
the histologic picture of the islets 1 difterent from that
of the pancreatic remnant i \llars partialh depan
creatized dog~ 1t winch the depenerative changes were
attnbuted by Allen to over timulation 1 conclusion re
cently supportd Iy Best The hvdropic degeneration and
dcgranulation m the beta cells which follow adnumstration
of diabetogeme pitutany estract to dogs are lLihcwise
ascribed by Best wd lus colleagnes to overworh but
Houssay 5 group concludes that the pituitary extract di
rectly induces degencratne changes m the 1slets nd that
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hyperglycemia produced by other means aggravates the
lestons arising from this direct action Most other workers
have assumed that 1slet damage 13 more lihely to result
trom overstrain due 10 a Iugh blood sugar level but
Houssay by continuous imtrayenous mfusion of glucose
mamtained the blood sugar of normal dogs for four
days at the level found 1n dogs made dabetic by daily m
jechion of prtuitary entract and found that the slets
showed none of the lessons seen m the pitwtary treted
dogs the beta cells were hyperplastic rather than degen
erate and there were siyns of hyperfunction Houssay
concludes that the pitmiary extract must have a direct
action on the slet cells which s not mediated by hyper
ghcem:a The nature of such an action 1s not cleir but
Dunns observations on the eatraordmary action of the
simple substance alloaan may well offer a new approach
1o tlus problem and ultunatelr to the problem of genesis
of human diabetes mellitus

Effect of Glucose Admimistration 1 Diabetic Acidosis
was studied by Hownrd T Root and Thorne M Car
penter {Boston) who measured oxygen consumption and
resprratory quotient 1n three cases

In dabetic comn adminsstration of glucose solution
esther intravenoush or orally does not result 1n an increase
m re piratory quotient thus ndicating no increase n
carbohydrate combustion Insulin produces an increase
m carbohydrate combustion indicated by a rise i respira
tory quotient Even with msulin adnumstration there 1s
no evidence that more than 10 Gm carboliydrate can be
or need be oxidized per hour to reduce rate of fat
metabohism and so to chech process of hetone body forma
tion It 15 ;mportant to remember that the rate of utihza
tion of injected or ingested glucose m the normal ndi
vidual 5s low 1n the resting state onhv between 6 and 12
Gm_per hour 1s oxidized

The harmful eftect of glucose may be concealed 1 early
Jiabetic coma by the favorable effects of mnsulin sumul
taneously adnunistered moderate coma may be converted
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DISEASES OF METABOLISM
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Experimental Duabetes An editor obsenves that
hyalme changes are now generally constdered the most
charactenstic pancreatic Jesion 1 human diabetes mellitus
and that the condition of the 1slets 1n anumals with long
standing diabetes nduced ly a short series of pitwtary
mjections may be regarded as analogous with that in
human diabetes

Dunn and his colleagues have shown that intravenous
admmnistration of alloxan to rabbits can cause acute ne
crosis of almost all the 1slet tissue of the pancreas \ow
Dunn and McLetchie <how that when 1slet lestons are i
duced 1 the rat by a sertes of mjections of alloxan
hyperglyeenma  ghicosuna and often the cardinal svinp
toms of persistent and severe diabetes mellitus develop
These findings are olnioushy of great importance but
their physiologic significance 1s not clear

This 1s the first example of a diabetic condhtion m wlich
the death of the wslet cell can he observed so to peak
on the table The rapudity with which sclective necross
can tahe place 15 one of the most strihing facts now
brought out Taking mnto account the hy pogh cemme phiee
Dunn and his colleagues suggest that alloxan stunulates
wslet activaty and that the cells finally ful and undergo
necrosis becanse thev have been overdrnen Certamnh
the lustalogic prcture of the tilets 1o different from that
of the pancreatic remmmt i Alens partally depan
creatized dogs m which the degencrative changes were
attributed By Allen to everstnucdatton 7 conclusion re
cently supported by Best The hyvdropic dejeneration nd
degranulation wn the beta cells which follow admmstration
of diabetogente prwtary extract to dogs are likewise
aseribed by Best and tus collcwgues to overmorh  but
Houssay s group concludes that the pitwitary extract di
rectly induces degenerative changes m the sslets and that
TG Lancet  3B9390 St 25 1341

73



METABOLISM AND NUTRITION 731

hyperglycemua produced by other means aggravates the
lestons arising from tins direct action Most other worhers
have assumed that 1slet damage 1s more hikely to result
from overstram due to a high blood sugar lesel but
Houssay by continuous intrasenous infusion of glucose
mamtained the blood sugar of normal dogs for four
days at the level found m dogs wade diabetic by daily n
jection of puwtary extract and found that the islets
showed none of the lestons <een 1 the pituttary treated
dogs the beta cells were hyperplastic rather than degen
erate and there were signs of Iyperfunction Houssay
concludes that the pituitary extract mwst have a direct
action on the 1slet cells which 1 not mediated by hyper
ghcema The nature of such an action 1s not clear but
Dunns observations on the extraordinary action of the
sumple substance atloxan may well offer a new approach
1o tlus problem and ulumitel to the problem of genesis
of human diabetes mellitus

Effect of Glucose Administration 1w Diabetic Acidosig
was studied by Howard I Reot and Thornc M Car
peater (Boston) who measured oxygen consumption and
respiratory quotient 1 three cases

In diabetic coma admimstration of glucose solution
ather mtras enously or orally does not result in an increase
m re piratory quotwnt thus indicating no increase n
carbohydrate combustion Insuln produces an 1increase
in carbohydrate combustion ndicated by a rise in Tespira
tory quotient Even with msulm admunistration there 1s
no evidence that more than 10 Gm carbohydrate can be
or need be oxidized per hour to reduce rate of fat
metabolism and so to chech process of hetone body forma
ton It 15 important to remember that the rate of utiliza
tion of mjected or ngested glucose m the normal mdi
vidual 1s low 1 the resting state only between 6 and 12
Cm_per hour 15 oxidized

The harmful effect of glucose may be concealed 1 early
diabetic coma by the favorable effects of mnsulin simul
taneously administered moderate coma may be comerted
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mto severe coma requiring excesstve nsulm dosage In
advanced coma glucose admimustration may precipitate the
final stage of anuria

The object of treatment 1n diabetic coma 1s to re tore
normal utilization of carbohydrate by adnumstration of
requisite msulin By this means eacessive glucose in blood
and tissue fluds 15 oxidized or stored liver glycogen s
replemshed and excessive hetosis 1s reduced by a reduction
n the rate of total bolism and of fat oxid:

Insultn Resist: Role of I y i Its Pro
duction On the basts of a study of st diabetic patsents
resistant to msubm with exanmnation of their blood for
msulin antibodies Tacob Lerman® (Harvard Univ ) states
that antibodies to ansulin appear to be antthormonal In
<yl rgsistance 1s «ependent on appearince and concen
tratin, m the body of antibodies to mnsuln Return of
normal insulin sensitinitv 15 dependent on disappearance
qlzdbe nnmone response Repeated admimstration of m
sulin rather than its omssion offers a means for over
conung msulin resistince  Antibodies to msulin sunulate
antibodies to other hormones by bemg hormone specific
rather than specics specific In pattents recovermg from
msulin resistance the diabetes usually becomes severe
requnng 50-60 umts of msulin daily Lerman suggests
that tlhis represents the level of complete diabetes

Factors Infl g Return of Tol for Glucose
1 Middle Aged Obese Diahetics are discussed by Milton
Burt, Handelsman (M C USA) and David Schults'
(Brquhlyn) \When obese patients over 40 first have
Jycosunia and hyvperglieenua they should be treated by
ngmd dietary restriction directed toward reduction of
weaght elininition of ghicosuria and production of phvst
ologic blood sugar level With this treatment there sy be
remarhable return of tolerance for carbohvdrate Careful
co-operation 1t followng the dict 15 needed

Diabetes must be diagnosed early m such patients be
cau ¢ if weight 1s lost by neglect m treatment Abality
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to rean tolerance for carbohydrate becomes impaired
Response to treatment in such patients 1s still good par
ticularly when protamune zinc mnsulin 1s used Obese pa
tients who neglect treatment for many vears and remain
ohese lose ability to regain their tolerance They become
difficult to treat and diet therapy seems of hittle value
Therr blood sugar levels reman elevated even with insulin
Patients who neglect treatment for many years and who
eventually lose weight also show diminished tolerance but
management of the deranged glucose economy 1s less
difficult than i those who remun obese

Radioactive Iron Absorption by Gastro Intestinal
Tract Influence of Anemia, Anoxia and Antecedent
Feeding Distribution 1n Growing Dogs 1s reported hv
P F Hahn W F Bale T T Ross W M Balfour and
G H Whipple (Unn of Rochester) Iron absorption 1s
a function of gastro inte tnil mucosal epithehum Iittle
1s absorbed 1n the normal nonanemic dog but chrome
anema due to blood loss increases absorption perhaps
>-1> times normal In general the same differences are
observed i1 man Change from normal to severe anemia 1
24 hours does not significantly ncrease 1ron absorption
As days pass new hemoglobin 1s formed bodv iron
stores are depleted and in seven days 1ron absorption 18
acttve even when the red cell hematocnit value 1s rismng
Anoxemia of 50 per cent normal oxigen concentraton for
48 hours does not enhance won absorption n this re
spect 1t resembles acute anema Ordinary doses of iron
gen one to six hours before radio rron cause some
mucosa bloch re less of the latter s absorbed than
anticipated Many varables which modify peristalsis come
wto this reaction Iron grien by vemn some davs before
does not appear to mntbit absorption

Plsma radio iron curves vary greatly They may show
sharp peaks in one to two hours when tron 15 given 1n an
empty stomach but after si\ hours when it 15 grven with
food Duration time of curves also varies widely plasma
tron returning to normal n 6-12 hours Gastric duodenal
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or jejunal pouches all show active absorption of iton
Lhe plasma concentration peah may reach a maxumum
Iefore the solation of 1ron 15 rumoved from the gastne
pouch other esample of mucosa block

\bsorption and distmibutton of radio-iron in the bodv
of growing pups gives suggestine experimental data The
spleent heart upper gastro-intestinal tract marrow and
pancreas show more radio-ron than expected The term
phvsiolo,ic saturation with sron may be appled to gastro-
mtestinal mucosal epithehum and explun one phase ot
acceptance or refusal of mgested wron Desaturation 18 2
matter of days not heurs whereas saturation may tahe
place 1 one¢ or two hours This change 15 belicved to be
part of the complex protemn metibolism of the cell

Chinical Signmificance of the Plasma Vitanun A Level
Hans Popper and Trederich Stagmann (Clucago) base
therr conclusions on the hterature and 2673 vitamm A
determimnations an 434 adults

Under phyvsiologic condittons and with normal nutn
tion the sitamin A level 15 constant at certan tumes of
the day and on counscutne davs  Aberrations of this
level therefore assume wgmficance In Iner disease the
level 15 sharply lowered often to zero The reduction paral
Iels the degree of liver damage and not the degree or
type of jaundice Dunng recovery the plasma vitammn \
returns to normat or even higher levels Therefore vitamm
A determnation may help 1n the drzgnosis and prognoss
of hver disease The reduction 1s due partly to impaired
mntestinal absorption and partly to disturbed release of
sitamm A from the Iner both m turn depending on the
degree of hner damage In infection the plasma vitamun
A level 1s reduced espewally n lobar pneumoma  zero
Jevels beng found wsually during, the tosic stige Re
peated determnations of the level are of prognostic value
The plasma vitanun A level 15 also lowered 1n such other
conditions as anenua and gastro ntestinal carcimoma  espe
cally n severcly sick patients Reduction of the leve
1 the latter disease renders at 1 nonspecific index of the
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gencral conditton In renal disease the stamua A level 1s
often nuch mereased  Hypowstanunesna A may develop
rapidly 1 ths country 1t 18 more commonly caused by
processes withm the body than by faulty nutniton

Pagenteraily Admuustered Amno Acids as Source of
Protesn s Man. Recent eapersnents hiave shoun that the
10 anuno zads beheved essential for growth of rats and
for fenwation of plasi proteins 1 dogs wheo adwems
tered mtravenoush or subcutaneously replace all or nearh
all the dictary protemn required by snan for mitrogen equubdy
s or retenton and thit thew parenteral admumstration
supplemented with ghane 15 well tolerated by man These
diservatione pamt to 2 valuable micans of restoning or
mamntammg body protesn w a diseased or mpured person
Protem depl 15 2 EnnUS comp that frequently
goes unreee gmzed unti} 1215 fir adsanced 1t predisposes
ta such hazards as lowered resistance to mnfection and
mtoxicatton and mpawed healing of wounds In many
forms of iluess or wjury  dietars make of protean 1
reduced ar at hest normal whereas need far it usuall
s wereased  Reduced appetite or mpared <apacity for
ingesting retaghng of abcorbing protem may cause
wlequate ntahe

S H Bassett R R Woods 1T W Shull and 8 ¢
Maddes (Rochester N % ) report study of a patient 63
with gastrojejunocolie fistula who was ginen solutions
of amino acids essential for growth of rats (see Table)
tntravenoush and sub B wathout chinieal dis
turbance and with satisfaction of requirements of mitzogen
equtibrium and formation of bods protemn  Adnmumsteation
was draded mto nne peninds of five davs cach and one
the fifti period of three days Between penods 4 and >
wnas an 18 das snterial dunng which subtotat gestrectomy
was performed Misture Lh was gren dunng the first
three pennds with adifitwn of mixture L n durmg perods
2 and 3 Dunm, period 4 no parenteral treatmens was
guen an b ntrngen intake was nadequate with ntrogen
foss of 1t kavt 107 O Penod 5 began 10 davs after
TR N P %0 Mw wsseaes f 1944
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operation  the patient recened a soft diet and a good
postive mitrogen balince was obtatned Parenteral admm
istration of muisture Vn was resumed m period 6 wath
oral {ecdings of a diet contuning chuefly carboliydrate and
fat Over 80 per cent of mitroen intake was from anuno
acids and there was satisfactory rctention In perods 7
and & munture Vx was gnen and calorie intake was m
crexsed  More matrogen was retamed and the patient
gamned over 6 b During the periods 9 and 10 imtake

Conro 1110\ oF Axine Actd Mintures

AntnoA Vi Gx  Vw Gx \x Gu

dl threomne 7 7 74
df valine 8 8 111
dl Jeucne 5 223
di-1soleucine 7 104
1( 4 )-lysme hydrochloride 5 15 11
1{—) tryptcyhane 2 2 37
di thanylalanme H 10 11
o1 anethiomne 6 5 59
1(4) lusti hne hydrochlorde 3 3 37
1{+) argmue hydrchlordc S 5 59
Chan 7 25 74
[ tals 100 103 1000

of wtrogen was catiredy from food Tollow up three weeks
Inter mdicated continued improvement m general heafth
and rapid gasn in weight

This study indicates that when sufficient calories are
prorided mitrogen obtawed from ammo acid mintures 15
well utilized Tt should nct be concluded that mitrogen
from natural foods 1s Dbetter utilized because (1) the
nuxtures used nay not be optimal  (2) over 20 per cent
of mtrogen contuned 1n them was m unnaturil 1somers
not usable by rats for growth (3) the patient obviously
was 1 better conditton 1t the end of perod 8 than it the
end of period 6 durin, which the second course of amno
aad solutons was begun and 1t may be argued that fus
metabolisnt was more efficient at the end of period 8
thu gnomg, & certam adsantage to periods 9 and 10 during
which natural food protemn was tested

Plasmn protem weriged 5 Cm per 100 e during
periods 1-3 and rose to 76 Gm durng RS a Of ,
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urnary mtrogen the amount not excreted as urea and
ammoma was higher dunng periods of amno acid njec
tion than dunng the peniod of comparable nitrogen m
take from food This apparently 1s a function of the
route of admimstration and not of the type of mitrogen
for 1t 1s not present in dogs when the same ammo-acid
muxture 1s given by mouth

Glyane was ongmally added with the hope that 1t
mght furmsh amino mitrogen for 1 vivo synthesss of
other nonessential amino-acids Experiments 1n dogs show
that this hope 15 largely unrealized but that glyane some
what unp; to parenteral ad ation of
amno acid solutions

The study demonstrates the therapeutic value of a syn
thetzc mixture of pure anmno acds admumstered parenter
ally but does not prove that this mixture contams all
amino-acids requred by man At all tmes mtrogen of
unhriown anuno acid composition was consumed and oral
diets nsed by other worhers testing amino acid require
ments of man contain 5-10 per cent of such mtrogen
In another patient ammo acid solutron sumlar to mix
ture Vx provided a positive mtrogen balance for a five
day period when it was the onlvy source of exogenous
mtirogen

Digestron and Metabolism 1n High Altitude Flights
V V Streltsov discusses the effects of anoxia observed
on ammal and human matersal i the altitude chamber
at the All Union Institute of Experimental Medicine

Interference with salivary function 1s the first change
noted and the function 1s the first to be restored Marked
changes occur m motor activity of the stomach with com
plete abolition of the cycles at high altude Perrodicity
15 restored by giving oxygen at high altitude or dropping
to ground level Severe anoxsa mhibits secretion by the
glands of hath Paviov and Heidenham pouches but with
less severe anoxia such inhibition 15 observed only in
the Pavloy pouch If ammals recenne oxygen at baro

) \en pt 1031 1961 Am R So t M4 1130139
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metric pressure gastnic secretion 1§ restored Human
subjects showed analogous changes The quantity of lachic
acid m the gastric contents increases appreciably during
anoxia Luttle 1s known of the changes that tahe place
n the pancreas and doudenum However duting an expe
dition to Mount Elbrus it was noted that secretion of
sodium bicarbonate by the pancreas increased at high
altitude During the first two to six hours at an alutude
of 6 000-8 000 meters there are persistent reduction m the
quantity of bile flowing from the gallbladder into the m
testine and increase 1 1ts viscosity and its organic solds
including tale acids and bilirubin but a decrease 1n choles
teral These changes slowly disappear mn the recoiery
pertod Although mtestinal motiity does not show much
change seccretory and excretory functions are markedly
disturbed

From the effects of anoxa on the secretory excretory
and motor functions of the gastro mtestmnal tract st may
be concluded that both meal schedule and composition of
food are umportant to flying personnel Since emptying
of the gastric contents 1s marhedly prolonged 1n anoxz
meals must be so arranged before flights that the stomach
will be empty at the time of ascent

As to the effect of anovia on metabolsm carbohy
drate tolerance 1s increased and increased carbohydrate
intake greatly improves high altitude tolerance Fat me
tabohism 1s disturbed and carbohydrates are needed n
greater to p for the defi Pro-
temn metabolism also suffers changes which make caution
with proten intake advisable

A great deal of work 1s stll needed 1n the field of
rational nutniton of igh altitude flyers Swuitable changes
sn the diet may alter all the changes which tahe place
1 the glands of the gastrountestinal tract and simultane
ously prevent changes undesicable for the orgamsm
Desprte nsufficient snformation what 1s known permts
recommendations that flying persounel use a large amount
of carbohydrate in a readily soluble and assimlable form
heeping s mmnd the unpleasant effect of 2 , wunt
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of residual cellulose which distmcuy affects the develop
ment of severe meteorism at ligh altitude It would be a
mistake to decrease the quantity of fat below the re
quired mununum  since this would damage the thermal
and metabolc balance of the human organism Sweet
and sour cream buttered sandwiches and also creamery
butter 1n cooking must be included 1n flyers food rations
Bacon ham and goose should be avaded mmmediately
before and during fhghts The protems in the daily rations
must not be decreased below the normal mummum Care
fully venfied studies on vitamm C point to the necessity
of increasing 1its tahe in anoxiz Therefore fruit juices
tomato juice and fresh vegetables should be mncluded
i the diet An infusion of sweet briar 1s recommended
as a drink instead of tea or water Campbell s work shows
that cell residues seem essential for high flying Tt would
be a mustzke to eaclude black bread and vegetables from
the diet becanse they contamn roughage they should be
hmited only preceding flight

Dehydration Analysis of Methods Used iz Diagnosis
S Lloyd Tetelman (MC USA) states that early
recogmtion and treatment are of the utmost umportance
Chnical symptoms and signs are charactenistic but appear
late Measurement of urinary output 15 mot an accurate
mndex of the extent of dehydration Change 1 hemocon
centration 15 an early and reliable finding as evidenced
by increase 1n the red cell count hemoglobin hematocrit
reading blood speafic gravity serum and plasma protem
concentrations  Certain pitfalls must be borne in mad
n evaluating these tests Studv of the electrolyte pattern
of blood plasma 1s helpful but time consuming and
changes are slow to appear Blood volume and available
flud volume determinations are generally not applicable
to the study and treatment of early clinical dehydration.
The McClure Aldrich test as a means of estimation of
the fluid need of the interstitial tissues requires further
study

The vartous methods used 1n diagnosts of dehydea
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tion are useful 1 the rational direction of its treatment

Chlonde Excretion Test (Cutler-Walder Power Test)
i Asthemia, Karl E Paschius and Alison H Price® (Jef
ferson Med College) used this test m 50 patients m whomt
chimcal observation failed to reveal any orgame disease
27 complammed of asthema and 38 were found to be
psychoneurotic Chlonide concentration was 125 mg per
cent (upper lmmt of normal according to Cutler et ol }
or above in 13 patients and 225 mg per cent or above
m 4 patients not having Addison s disease or any orgamc
disorder

The test was performed two or more times 1n 12 cases
A considerable variability in chloride retaiming power was
found n 11 even when the test was repeated at short
mtervals

In five normal subjects chlornide excretion showed httle
varration and no influence of the menstrual cycle

1t 15 concluded that some patients with asthema and
exhaustion may temporanily show signs of adrenal cort1
cal msufficiency Obsenvation of these patients showed that
they did not have mld Addison s disease or mild hypo
adrenra  If their mability to conserve chlonde s due to
lowening of the function of the adrenal cortex thus hypo
function 1s temporary It 15 possible that such fluctuations
of adrenal cortical function may be part of a general
istability of such personahties

Obesity Challenge to the Psychiatnst. Horace Gray*
(Stanford Umiv ) gave 212 obese patients diet hists which
provided carbohydrates 80 Gm proten 60 Gm fat 40
Gm  yielding 900 calories Considerable tune was spent
1 trymng to stmulate patients nterest and to meet their
desires by varations and after the first month by mod
fications But habits of overcating are seldom reformed
except by abrupt renunciation or when the patient s will
15 mnadequate by psychutric aid

Gray uses the speafic sacnfice to enlist the patient s
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co operation This consists of a flour free diet for one
month after which 19 of 20 patients will cease to miss
foods made of flour and will wish to go on without them
Unfortunately o4 per cent of those enbsted in this pro
gram fail to see it through for a month

At each visit patients are required to bring a feod
daary for the day before stating approimate quantities
Thaose who continue to evade bringing a list reveal mental
resistances which need mental more than dietary therapy

Belladonna amphetarmne and propadrine are of hitle
value Pituitary mjections are rarely useful Neutraliza
tion of excessive pancreatic secretion by sucrose tablets
15 occastonally helpful Thyroid by mouth 15 often useful
even when the basal metabolism 1s within normal hmts
Low calone diet still 1s the accepted sheet anchor

Psychic fr: with
by mbbling need attention in most cases But satisfaction
of the ego by eatng and drinking has been neglected

Treatment of obesity depends more on the mnd than
on the bodv Many indeed most plump patients need
therr will supported by msight nto their personal prob-
lems with thesr environment To develop such msight 1s
2 challenge to psycluatry Three developments are neces
sary (1) selection by professors of neuropsychiatry from
among their mterns of those who are temperamentally
suited to take up psychotherapv as distinguished from
neurologic diagnosis  (2) inclusion by psychiatrists of
obesity among the problems fit for therr art (3) effort
by the ewperts to pause periodically m their msistence
on wmdiidual v hons 1 order to lidate and
simphfy for the general practitioner all that twentieth
century studies of dreams and associations have uncovered
about unconscious motives

[Attempt to correct obesty lLihe the cigaret habit or mor
phmsm  often prove extremely difficult Thi 1s particularly
true of the mddle aged obese woman who lhes to eat or the
pampered chld even though the need for rcduction may be
urgent Such reduction can almost mvariably be accomph hed
by an adequate reducton wn the caloric mtake granting one
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:ﬁ that x]:sgrunx 10 drugs or owu:gf ;agn:"g :?1;:57 :“}::
Hyperkinetic Diseases Lh Moschcowatz  (Columbia
Untv ) presents the concept that certain disease that may
be called hyperkinetic represent primary exaggerations
of bodily functions with morbid amatoric changes as
a sequel instead of the usually accepted reversed order
of disease process Tentatinvely the following diseases are
submstted (1) hypertension of the greater circulation
which represents an exaggeration of normal ntra artersal
pressure and leads to arteriosclerosis and the cardiovascu
far renal syndrome (2) Gravess disease which repre
sents in greater part at least an exaggeration of the nor
mal basal metabolic rate  {3) peptic ulcer 1n which one of
the d expressions 1s d acidity and secre
tion of the normal stomach (4) cardiospasm which
represents an increase in normal tone of the cardiac
sphancter  {5) spastie colon and mucous and ulceratne
colitts which represent exaggeration of normal tomaity
penstalsis and secretion of mucus of the colon  (6) manic
depressive psychosts which represents an exaggeration
of a normal rhythm (7} paranora which represents an
exaggeration of the affectine functiens

These maladies have certan common denonunators
The constitution 15 usually a combmation of phenatypic
and genetic characters The direct stimult are malad
justments between the psyche and the environment These
diseases are essentially lumted to the human speaes and
are mostly products of cnihzation Experimentally they
cannot be reproduced n amwmals except by methods unn
physielogie for human beings They rarely occur before
the emotive faculties are fully developed and possess a
remarhkable tendency to recur Because transition from
normal to abnormal 1s gradual no speafic duagnostic test
1s applicable unless 1t 15 an arbitrary one Diagnosis there
fore must depend on a study of the composite prcture—
the organ—personality These diseases as a rule evolve
through five stages constitution exaggeration of function

& Aw J M Se 05576598 N ember 1945

-



METABOLISM AND NUTRITION 743

lability of signs and svmptoms fination of this exagger
ation of function and finally somatic changes

Prevention of Vitamn Deficiencies 1 Wartime 1s out
tined by Franz R Stenzel (Waban Mass ) Deficiency 1n
the A group of vitamuns can be avosded by the daily mn
take of leafy and yellow vegetables and by use of fortified
oleomargarme when dairy products are unavailable
adequate amounts Deficiency wn the vitamin B group 15
best controlled by use of fortified bread The physiclan
should encourage use of whole grain bread and cereals
The constant use of toasted bread should be discouraged
The average adult should dnnk 1 pt mill dalv or its
equualent m the form of evaporated or dried mulk used
mn food Ascorbic acid deficiency can be prevented by
wncreased use of a varied diet contaimung fruits berries
and vegetables Deficiency 1n the vitammn D group can
best be prevented by adeguate exposure to sunlght and
ingestion of eggs and lner when available If these foods
are unavatlable irradiation of food may become more
widespread Routine use of fish o1l concentrates may be
advisable under special conditions

Pharmacologie and Clnrcal Study of Spasmolytic
Drugs H Nechels Wm H Olson F Neuwelt and E
Sprer  (Michael Reese Hosp ) studied the effects of
atropine sulfate papaverine HCl amyl mitrite mtro
glycerin trasentin trasentin 6H trasentn A DL 219
(tropic acid diethylamncethy Ipropionylbenzylalcohol hy
drochclonde) and cyvertne on salivary gastric and pan
creatie secrettan and on gastric and wntestinal matility of
the dog Effects of the drugs on the salivary secretion of
the normal human subject and on the resistance of the
sphuncter of Oddi of patients were determmed Fmnally
clinjeal results of use of trasentin 6H 1 38 patients with
sar10us gastro-intestinal diseasés were obseryed

Compartson of the value of the different drug on
8astro intestinal <ymptoms showed that atropine and tra
sentin and 1n spasm of the sphincter of Odd: trasentn

(3) hew Eogt dJ Md 19559852D 1
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or mtroglycenn were most effective Trasentin yieids a
smaller inaidence of undessrable side reactions than tra
sentin GH Syntropan had the least cffect on saltvary secre
tion Irom the chniwcal study the authors conclude that
trasentin 6H 15 not so useful as trasentin but that they
both have important therapeutic aspects

Addisontan Pernicious Anemia without Achlorhydna
Does It Exist? John Martin Ashey (Unny of Southern
Caltforma) reviewed 47 reported cases of supposed per
nicious anemta wathout achlorhydria None of these wis
proved by complete precise entena to be addisoman pet
nictous anemia It would seem wise to restrict the term
perntcious anemua to the true or addisoman permictous
anemua characterized by absolute anacidity loss of intrinste
factor and reduction of the <peafic hver prinaiple Until
precise cntical tests have proved that aad sccretion can
persist 1 permicious anemta presence of acid 1 any case
must be considered as rvhng out addisoman permicious
anemia Existence of true pernicious anemta without an
aadity cannot yet be accepted

{ No acid no ulcer 15 a generally accepted medical trursm
But with cven greater finality we can say “no anacidity no
permcions anemia. —Ed.)

Use of Synthetic Diet for Food Allergy and Typhoid
‘Wilham Harwood Olmsted Carl Gayler Harford Stanlev
Forrest Hampton and Marjorie Jorgenson (Washington
Univ ) desceribe a diet composed of amino acids dextrose
and emulsified ol to which 1s added a <alt mixture and
crystalline vitamins  Its use 15 suggested 1n food allerg
or severe nfections of the intestinal tract and as a means
of determining the requirements for certamn vitamins T
pertence with this diet m patients with allergy {Table
1) suggests that 1t 1s useful for mamtammng nutrtion
fully (Table 2) while determuining whether or not 1 pa
tient 15 sensitive to food Principles on which use of the
dret rests indicate 3ts usefulness for patrents with typhoid
and other ulceratue lesions of the lower ntestinal tract
ary 1944
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TABLE 1 —Data yoa ALreecic Partsnys Grvan Svxragrte Do
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Skin Changes of Nutntional Ongin are discussed by
Harold Jeghers (Boston Univ) Numerous cases of
carotenemia have been reported Alpha beta and gamma
carotene cryptoxanttune and xanthophyll are the most sn
portant pigmicnts causing carotenema i man Carctenenia
usually mmplies a yellow color of the skin and serum
carotenoderma 1s a most descriptive term for the skin pig
mentation Carotenemia seems to be harmless even when
present for months Eventually 1t disappears when caro
tene consumption 1s reduced Carotenetma s frequent
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diabctres and may be present with kidney Simmonds and
liver disease The drsorder 1s said to develop more readily
w clildren thnn an adults Ratiomng  causmg increased
ption of fresh bles may mahe carotenemia
mare pravalent than in the past Yellow pigmentation 15
noticeable first 1n the nasolabial folds and on the forchead
where sebaceous glands abound and m the palms and soles
where the horny Iayer s thickest When carotenemsa 1s
long standing the rest of the slin becomes pigmented
Mucous membranes and sclerae are not stamned by caro-
tene m contrast to true jaundice but subconjunctival
or submucosal fat may be stained and lcad to confusion
There 15 no signtficant change 1 colot of urine or stools
The three layer test of Greene and Blackford permits diag
nosis of carotenemia even whet excess brlirubn 15 present
mn the blood
In vitamin A deficiency the early skin change 1s dn
ness (xeroderma} When more severe 1t results m hyper
keratosis follicularis The papular eruption has been called
goose shin Phrynoderma (toad skin) 1s most descrip
tive of the dermal f 1ons of severe
A It usually requires two to four months or longer of
vigorous treatment The speaificity of these lestons rests
on therr frequent a sociation with xerosis and unpaired
dark adaptation dietary historv of inadequate mtahe of
vitammn A and response to vitammn A therapy In addi
tion they have been produced expenimentally in man
Convincing evidence has hnked the pathogenesis of
keratosis follicularis (Darier s disease} to some abnor
mality of vitamun A metabolism With massive doses of
vitamn A the results have on the whole been favorable
the shin usually improved but did not become entirely
normal suggesting that there may be other facters i
pathogenesis
The escenttal pathologic process of pityriasis rubra
pilans 15 follicutar hyperheratosis whose resemblance to
the skin lestons of avitaminosts A 1s noteworthy Brun
sting and Sheard demonstrated impaired dark adaptation
in three patients Continued vitamun A therany resulted
—
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mn slow and defimte but not complete improvement of
the shin lesions They consider that in part at least
the disease may be due to a disturbed witamun A
metabolism

Various considerations link ichthyosis simplex to vita
mun A defizency Rapaport and co-worhers had six pa
tients five with mpaired dark adaptation Night blind
ness responded readily to vitamin A therapy and the skin
lesions only aiter prolonged use of large doses Im
provement 1n the skin was striking but was not complete
The hereditary mechanism often present in ichthyosis 1s
explained as pcssxhly one of whentance of some disorder
of vitanun A L Some other 1 factor
may also play an accessory role

Sjogrens syndrome 1s considered a mamifestation of
vitamin A defictency Although the syndrome 1s not pre
dommnantly one of the shin 1t 15 mentioned to stress the
widening concept of chinieal disorders attributable to avita
mimnosis A Other conditions attributed to vitamn A defi
aency are all characterized by abnormalities of keratiniza
tion of epithehum of the skin

The relation of cheilosts to ariboflavinosis 1s not as
clearcut as oniginally believed Pyridoxine and pantothemec
acid have been suggested as necessary for proper metabo-
lism of rbofl thus affording a possible expl. of
the inconstant response of cheslosis to nboflavin therapy
An early lesion of nboflavin defimency 15 angular sto-
matitis of Stannus or Sebrell s lesion It may precede or
accompany cheilosis Not all commussural fissures are
nutnitional a situation more evident in private practice
than 1n the chimic

Deficiencies of vitamins C k and probably P produce a
bemorrhagic diathesis Cutaneous purpura may be strik
ng 1n vitamin K defictency Ecchymoses and suffustons of
blood are common and especially promnent over pres
sure areas but lack the orthostatic tendency common in
scurvy Bleeding may occur from the gums after shight
trauma. Bleeding time 16 usually normal and capillary fra
gnhty unaltered Duagnosis depends on decreased pro
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of sylne were injected until a range of 2 1 or more of
change by both tests had been obtamed

By the standard method the smallest quantity of fiuid
riecessary to effect a 21n fluctuation was 500 ¢c and the
largest 1100 cc By the proposed method 200 ce pro
duced a si,nficant change n two subjects 300 cc 1n three
400 ¢cc m four 1nd 500 c¢ 1n one (the most obese subject)

ProcEpure —The patient empties the bladder at the start of
the examination He then lies down and the examiner per
cusses the nudline toward the symphysis pubis until a change 1w

™ ow
P BN A IS ot POt A T
note oeeurs I thery 1s but bitle flund present the symphy»is
stself 1s the point of change Ihie patient then stands and bends
forward about 10 degrees The level of percussion note change
13 then compared with that i the supme positton

Thus methgd owes 11s supenonty to the facts that be
cause of the narrowness of the pelvis a given quantity of
fluid will mse higher and be more easily detectable when
the patient 1s erect the problem of percussing the narrow
angle between the bed and the belly 15 circumyented by
the standing posttion and finally the pseudoshsft caused
by the rght and left segments of the colon 1s ted
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Studies on Experimentally Provoked Ileus with Ref
erence to Inhalational Therapy Lars Troel® (harohn
sha Institutet Stochholm) studsed intesunal gas diffusion
1n rabbits with experymentally induced deus After myec
tien of 20 c& nitrogen or hydrogen wito closed mtestnal
Toops of defimte len_ths the ammals were placed 1n a 30
L pressure chamber In accordance with a defimte scheme
tor each sertes of 10 ammals they bresthed pure oxygen
or oxygen miaed with carbon dioside mitrogen or hehium
1 1arious concentrations at pressures of 1 and 2 atmos
pheres At the end of the mhalation therapy the gas

n the foop was measured and s

Gt d The average was cal

culated (or each series m order 1o determine {1y the

reduction un total volume of the gay and (2} the reduction
of the original quantity of gas myected

Contmuous breathsng of 100 per cent oxygen at a pres
sure of 1 atmosphere produced shight to strong mhihition
of motihty m about 50 pur cent ot the asumals after four
to five hours i the other amsmals there was no motihity
minbition  Continuous breathing ot 100 per cent oxygen
at Z atmospheres pressure produced moderate mhibiton
all armals after about three hours and almost complete
mhibition after s hours  After oxygen mhalation had
been concluded normal motihty retursed after 10 nunotes
to 2 hours Partal pressure of 4+-8 per cent carbon
owade 1 the gas ihaled ¢id not hasten the wnhibition which
made s appearance when 100 per cent oxigen w as
breathed at 2 heres pressure The
dicated that mhibition af motlity 15 3 sxgn of o(ygen
posomng

The reults of the diffusion and motiity tests supported
the opmson that prolonged mhalation of 100 per cent
(333 gen has an unsatisfactory effect on the organism cen

of leus nhal of 100 per cent

ox) £E0 s!xould e replaced by whalation of a minture of

per cent oxygen m hebum and of 100 per cent

onygen A small percentage of carbon dioade does not
€% Act & Sea d < orp 295 5112 #1347
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increase the toxiaity of oxygen at pressures up to 2 at
mospheres rather 1t has a favorable effect on gas dif
fusion When excess pressure inhalation therapy 15 used,
which also has a favorable effect on gas diffusion 100 per
cent oxygen should be used and the tune should not
exceed two hours

From the climcal standpont 1t 15 important that inhala
tion treatment of tleus be started earlv It 1s desirable that
mtrladuodenal ‘Wangensteen suction be used simultane
ously

NUTRITION

Scorbutic Vertigo On the basis of clinical expernience
with 87 cases of vertigo associated with scurvy observed
between 1929 and 1943 Harald Ohnells (Stockholm)
states that there 13 a probabihity verging on certitude that
vertigo may origmate n scurvy Lxperiments on scorbutic
monheys revealed pathologic anatonmuc changes mn the 1
ner ear which according to generally accepted theomnes,
are significant with regard to the appearance of vertigo
Previous etrolagic theortes for vertigo except that of
syphilitic and to some extent that of allergic vertigo offer
no possthility for an attack on underlymng causes of the
disease Scurvy therefore seems to desenve particular
attention from diagnostic and therapeutic pomts of view

Abdomunal Nutnitional Allergy from Viewpoint of
the Surgeon Study of shin tests performed on 750
pattents mostly surgical and histologic examunations of
surgical speamens of the stomach gallbladder and appen
din from the shin tested and other patents led Rolf
Kaser? (Univ of Uppsala) to make the following con
clusions Food allergy 1s not a sigmficant factor in the
pathogenesis of peptic ulcer but may be present concomt
tantly with an ulcer Local tissue cosmnophilia observed m
and near the ulcer 1s probably due mainly to local changes
within the ulcer Exogenous irutations notably those due

§) Ga t te 71 129 141 1546
&) Garane dman T 0 se 1337 190
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to food allergy also may cause eosmophilia of the gastric
mucosa The author describes a few cases of gastritis
probably of nutritive allergic origin with marhed eosino
phiba

Food allergy 1s not considered to play an important role
in the etiology of diseases ot the biliary tract although
acute buliary colic may be provoled by allerg\c reactmns
to food and although certamn 1nd d 1 symp
toms may remain after cholecystectomy as result of food
allergy As compared with 2 control series the patients
with diseases of the gallbladder and bile ducts and pa
tients with gastroduodenal ulcers showed a slightly higher
wmcidence of allergic symptoms However there 1s no rea
son to suppose that this was due to a higher incidence of
food sensitization The local tissue eosiophilia i the gall
bladder noted m some cases 15 a mamfestation exther of
developing ordinary cholecystitis or of a special type of
cholecystitis with a less violent course and possibly an
allergic orign  Certain circumstances pomnt to the latter
mterpretatton However there 1s no reason to believe
that food allergy has a significant role in the origin of
this cholecy stitss with local eosinophiia

Food allergy lihewise 1s probably not sxgmﬁrant 1n the
etology of d The local P observed
1n the mucosa mn appendicitis without signs of acute m
flammation 1s most lihkely related to conditions ansing
from the lumen of the organ Regarding the eosinophilia
which mn certain cases of acute appendicitss 1s present m
all layers of the appendical wall the same conclusions
apply as to the eosimophilia of cholecystitis Both m dis
eases of the biliary tract and m appendicitis an increased
madence of allergy as shown by shin tests was found

with acute mnfl 'y diseases This sncrease

was probably due 1o the rise 1n general reactivity of the
orgamsm usually associated with acute mflammatory con
ditions

As to the sigmficance of allergy i other less well defin
able abdonunal symptoms the author states that when
symptoms characteristic of gastritis enteritis or colitis

N
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prevadl, food allergy obviously may be operative butitis
not predon: nant 1m a larger serzes of cases Patients wath
symptoms of entenitis are of special mterest to the sur-
geon tor they ealubit the chnscal features of an acute
abdominal injury The author discusses the chieal picture
and d of acute abd ] cond due to food
allergy

TPathologic anatomic studies led to the conclusion that
tissue eosinophtha at the base of 2 pepuc ulcer and in
some cases of cholecystitis ind appendicits depends o
resorption of certamn catabolic products of proteins from
the peptic zone or the mflammatory ¢xudate That eosino
plulta 1s usually greatly mcreased m the presence of al
fergic rcactions may be due to the fact that the developing,
wudate has a special son with a p ed
cosmotactic effect which results i early and massne
apperrance of eostnophhc leuhocytes

Hunger Diseases during Pertod of Fanune i 1945
m western Netherlands are described by ] Wittop
Kommng® (The Hague) Cachena 15 the outstanding
physiologic morbid process in chronn hunger the patient
dies of exsiccanen Phleboclysis with hypertome (3 per
cent) salme may be Lfesaving Hunger edemi may be
caused by endarteriis the symptoms re emble tho e of
thramboanguys obhterans A number of other symptoms
<an be easily explamed by the assumption that there are
vascular disturbances in parts other than the lowner ex
tramties These symptoms may retrogress completely

Avmtaminoses played an important role Many symp
tams of vascular ongin duappeared with 1nyections of
vitamun B, and pellagra like mamifestations responded
well to mcotmc acid In a number of cases the blood
calonm content was considerably reduced

Hunger Edema I' A Denzs studied a small number
of German aviban internees with edema The edema was
classified as slight when confined to the feet moderate
when well developed in the feet and n'nLIcs and severe

€8) Gatroe v ologa 713 338 1946
() Quart J M4 16112 Javuay 19¢
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when mvolving the legs and m a few patients the abdomen
and face No case of gross edema wa observed

The total plasma proteins were decreased i the persons
with edema Mean values of 524 Gm per 100 cc plasma
1n patients with slight edema 507 1n patients with niod
erate edemt and 4 90 in patients with severe edema were
obtamned the mean value for a normal control group
was 704 Gm Plasma albumin values in 14 patients with
edema ranged from 258 to 381 Gm per 100 cc plasma
The lowered plasma proteins were believed to result
accumulation of edema flid commenaing with the first

59 A

Tital plasms poten (g per )

Rast Exeraise Rast.
2 34 56 7891010 1221BUIBBITL
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nt pl ma
0ty Med tUID J ¥ 19470

fowering of the protem level The view that there 1s a
critical level of plasma protem for the production of
edema ts not accepted

Deternunations of plasma volume by the Evans blue
method gave values of 174-330 L per sqg M body sur
face High values were obtamed wlile edema was present
and when the exanunation was repeated after disappear
ance of edema plasma volume fell to normal Ihes fall in
plasma volume was associated with hemoconcentration
as shown by rise m hemoglobin and plasma protein levels
Thus fact was taken to indicate that hydremia occurs
hunger edema

In four patients with apparently cured edema exercise
caused edema to reappear two patients with edema were
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exerased while recaving a full diet and the edema per
sisted until they were allowed complete rest Eneraise
appears to be & potent factor 1 the production and per
sistence of edema
Daily determunations of plasma protemn 1n patients with
edema showed durnaf vanations (Eig 113) which were
prohiably due to varmations in the degree of hydrauon of
the blood
The maccuracy of the chinical assessment ot edema s
Hustrated by a patient showmg mmmal edema who lost
85 1 edema flmd whereas another patient showmg
severe edema lost only 21 edema flusd Much excess Aud
may be hidden mn the deeper connective tissues of the
mediastinum and abdoten
Eatracellulir fluid volumes were determined by the
thiocyanate method In nonedematous persons the extra
cellular flwd was 20-28 per cent body weight As the
¢dema dicappears the extracelinlar flind volume decreases
Urmary chlonide excretion was hngh during Joss of edema
Wiule as much as 28 Gm chloride was betig lost daily
the kidueys were excreting urine of chionde concentra
tion greater than that of the plasma with resultant fall
of plasma chlonde concentration, During penods of exer
cise winle edemta flurd was collecting the urmnary chloride
concentration was less than that of the plasma a fact mndt-
cating chloride rctention  These changes were beleved to
result from tubular activity
Studies in Amino Acd Utilization  Essential Amino
Acuds as Source of Plasma Proten and Ery throcytes in
Hypoproteinemic Rat E P Benditt T M Humphreys
R L Straube R W Wissler and C H Steffee? (Umv
of Clicago) found that protemn depleted rats could syn
thesize new plasma protemn and ervthrocytes on a diet m
which the sole source of amino mtrogen was a minture of
crystalline ammo acids The minture included try ptophane,
lysme methiomne lstdme threomne valne leucme
ssolencie phenylafanine and arguune m proportions cor
responding to those found by chemical analysts of caseint

(1) J Nutrt n 33 8§94 J vuary (947
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Small amounts of six nonessential amino aads were
added to bring the nitrogen level to the equivalent of 9 per
cent protem (N £ 625) Moreover synthests accurred
to an extent comparable to that produced by a diet con
taining casemn at an equivalent nitrogen level

With synthetic diets identical to those descnibed but
lacking one of the amino acids mentioned other than
argmne there was poor consumption of the diet and no
sigmificant gamn 1 serum protem Just as with a diet com
pletely lacking i protein The same was true of erythro
cyte production On a synthetic ammo acd diet entirely
lacking arginine a rat could synthesize protemns and eryth
Tocytes to an extent equaling that produced by casein
or amno acid muxtures at equivalent mitrogen levels and
contammng all essential ammo acids 1ncluding argmune
Furthermore the first mentioned rune amino acids alone
could act as a source of mitrogen capable of inducing the
formation of serum protemns to an extent comparable to
that found with the muixture of 16 ammno aads (ration A
or synthetic casemn) or the natural protern Therefore 1t
can be said that mmne ammo acids only are indispensable
mn the hypoproteinemic rat for the construction of serum
protein and erythrocytes

Some Physwlogic Relationships of Proten Fat
Choline Methionine Cystine Nicotinic Acid and Tryp
tophane were studi€d 1n rats by W D Salmon? (Ala
bama Polytechnic Inst) He found that the primary
deficiency 1n diets containing 18 per cent or less casemn
was mn labile methyl groups unless supplementary choline
or methionine was added The deficiency of labile methyl
was aggravated by addition of cystine and fat Supple
mentary methiomne mn the form of the free amuino acid
was more effective than methionine combmed m the casein
molecule

‘The second demonstrable deficiency in low fat diets con
taming 18 per cent or less casein was nicotimic aesd Tryp-
tophane or a high level of casem (25 per cent) counter
acted the nicotimc aad deficiency A hugh level of fat (30

) T N tnuon 33 155168 F bru 1y 1947
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exercised while recening a full diet and the edema per
sisted unti they were allowed complete rest Exercise
appears to be a potent factor m the production and per
sistence of edema

Daly determunations of plasma protain 1 patients With
edema showed dwrnal vanations (Fig 113) which were
probably due to varations m the degree of hydration of
the blood

The 1maccuracy ot the chinical assessment of edema 1s
Mfustrated by a patient showing mummal edema who lost
85 L edema flmd whereas another panent showmg
severe edema lostonly 21 edems fliud Much escess flusd
may be tudden m the deeper connective tssues of the
mediastinum and abdomen

Extracellular flrd volumes wire determined by the

thocyanate method In a persons the extra~
celfular flnd was 20-28 per cent body weight. As the
edema disapp the extracellutar flmd volume d

Unnary chioride excretion was high during loss of edema
Wihile as much as 28 G chloride was beng lost dasly
the fudneys were excreting urinie of chloride concentsa-
tion greater than that of the plasma with resultant fall
of plasma chionde concentration. During periods of exer
e1se while edema find was collecting the uoinary chlonde
concentration was less than that of the plasma a fact md
cating chlonde retention These changes were believed to
result from tubular activity

Studies i Amino Aad Utilization  Es.ential Amuno
Acids as Source of Plasma Pratein and Erythrocytes in
Hypoprotemenue Rat E P Bendut L. M Humphreys,
R. L Straube R. W Wisster and C H Steffeet (Umv
of Clucago} found that protem-depleted rats could syn
thesize new plasma protem and erythrocytes ou a diet i
which the sole source of ammo mtrogen was a miature of
erystalling amino acsds The munture wcluded tryptophane
lysine methwomme Histdme threomme vahne leuane
ssoleucine phenylatanine and argimne 1 proportions cor
responding to those found by chemical analysis of casen

Q) J Nutnuon 33 8384 Ja uary 1947
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muns ncreases the efficiency of protemn utihzation anu
makes relatively low protem diets adequate for growth
Dietary fat also, by decreasing the need for meotinic aad
may mdirectly conserve ingested tryptophane and thus
increase the efficiency of protem utilization
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put cent) also tended to counteract the micotie aaid de
ficency This was probably a meoume acad sparing effect
as the cnergy metabohom shnfted from carbohydrate 1o
fat a reaction wdicating that nucotinic aad lihe thiamime
functions pricanty w carbohydrate metabohsm

Gnly when the deficiencies of labile methyl and meotmic
acid were remedied was a deficency of ¢ystine (or sulfur
amnto acud) demonstrable \ethioune corrected both the
labite methyl and the sulfur amuno acid deficiencies

The studv ilfustrated the way m wlich the apparent
nuintive value of a proten may be influenced by other
dictary components In the absence of choline from the
diet ot rats fabife methy! groups became the first lumiting
tactor of casem In rats with a relatwvely tugh choline

q this | was 4 m diets con
tawnmng 15 per cent or less casemn and was signsficant even
at a fevel o1 30 per cent casemn particufatly sf the diets
contamed cvstine and fat Nicotme acd was also of
major mnportance Need for this substance 15 mavmmal
when the diet 1 ugh m su,ar and low m fat In the ab
sence of adequate mcotnic aaid the rat mght be able ta
contert trvptophane to meotinie actd bug 1 a low casen
diet the tryptophane supply was not adequate for thus
purpose and for Ussue formation at the nommal rate The
growth promoting effect of fat mn the mcotinue acd free
Iow casein diets eaplained on the basis of a nscottmc
acd spanng acton of fat was nearly as stihing and
may be as mporlint nutnitionally as the thamne sparing,
action of far A parbal explanation of the anomalous ef
teet of eysune m the low fat low casetn diets Wwas now
obvious cysune added to such diets cannot be uthized
because of the dehuency of mcotime acid or tryptophaac
But 1t was not clear why the addition of cystiae to the
meotmic acd free Jow casen low fat diets should be
harmaful

Although methionime can be uscd 15 the source of fabile
methyl and tryptophane or casem at Ingh levcls as the
source of meotime aoid the economy of using cholne 3nd
mconnte 1 td s obvious The presence of these n:o vita
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