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PART I
INTLCTIONS

THLRAPY

Defense Mechanisms of Hast i Rchuon te Chema
therapy of Acute B 1 are d by
W Barry Wood Jrt (\\ashmglon Univ ) There are
o conflicting doctrnines concermug nature of smmunty
1o nfectious disease Humoral ymmunity nvolving anty
bodtes anginated in the work of Pasteur and intracellutar
wmmumty 15 based chiefly on the werk of Metchmhoff
Reacuon to chemotherapy occurs so qucekly that st must
be assoctated with cellular mmmunity rather than with
devetapment of antibodies

Most bactersa cansing pcute anfections 1n man are
extracellviar parasites Thew virulence 1s due at least
n part to capsules which protect them from phagocytosis
and to metabolse products which injure phagoeytic and
other cefls of the host In contrast most b-nctma aus
ing chrome are pasa
sites which survie o celf cyzop!asm Sunce lz!!!e 4]
known about mtracellular factors of tmmanity m chrome
disease the present discussion 3s fimsted to the extracel
tutar environment of acute mfections

Sulfonasmdes ave bacteriostatic whereas pematlm 15
wot anly bactersostatse but often bactenicadal Lven pent
altin however affects only rapidly probsferating bactersa
30 that final ehmnation of arganmisms depends on phago
cytosis Information 35 most complete concerning natural
defenses of the lungs It has been shown that wirulent
preumococe: Priedlander s bacsilus bets hemaly tic strep
tococar and staphylocacer are susceptible to surface
phagocytosis  m which leukocytes trap otganisms
TTHTE drmemmers o

o




PUBLISHER $ NOTE

The dates apperning under the titie of this YEAR
Boow indicate that journals recetved within that pe
niod have been reviewed by the editors in selecting
the artwcles abstracted heremn

The symbol ® m thus YEAR Book tndicates that 2

drug 1s a proprietary



PART I
INFECTIONS

THLRAPY

Defense Mechamssms of Host 1o Relation to Chemo
therapy of Acute Bactenal Infections are discussed by
W Barry Wood Jrt (Waeshington Umy) There are
two conflicting doctrines concesnsng nature of smmunsty
to disease Humoral mvolving antt
bodies origmated 1n the work of Pasteur and tracelular
immumty 15 based chiefly on the work of Metehmkoff
Reaction to chemotherapy occurs so guickly that it must
be assoesated with cellular inmunuy sather than with
devetopment of antibodtes

“ost bacteria causing scute nfections 1 man are
extraceliular parases Their wvirulence 1s due at least
In part 1o capsules which protect them from phagocytosss
and 1o metabolic products which sjure phagocyisc and
other cefls of the host In tontrast most bactenia caus
sng chrome nfection are essenttally sntraceliular para
sites which survive sn cell cytoplasm Smee hitle 15
known about mtraceliular factors of smmumity i chrome
disease the present discussion 15 hmuted to the extracel
Iular environment of acute infections

Sulforamdes are hacteriostatic whereas pemaiilin 18
not only bactenostatic but often bacterictdal Lven pemt
cathin however affects only rapidly prolifesating bacters
o that final elimimation of orgamsms depends «n phage
eytosts Information 15 most complete concerning natural
defenses of the lungs It has been shown that wiratent
presmococer Friedlander s baciflus Teta hemolytic strep
tocoect and staphylococer are susceptible 1o surface
phagocytosis  1n which leukocytes trap organisms

Y Cre ozt J HoL 396502 Fel ¥ byAr
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v INFECTIONS

agamst alveolar walls or against other phagocytes be
fore wgesting them [here 1 hittle wnformation on sur
face phagocvtosss in hissues other than the tung but the
rapidity with which phagacytosis 1s carried out here
precludes the possibility that it depends on the presence
ot anttbodies

Inflammatory teaction in hymph nodes 1s surprisin, iy
rapid In one to three hours 1fter myection of orgamsms
mto the footpud many polymorphonuclear leuhocytes
my.rate imto regronal Jymph node sinuses trom the capil
laries of the node and form a verttible log jam Bacteral
phagoctosts must then take place

T'xperiments i W ood s laboratory wndicate that pems
allin even 1 lugh concentrations fails to il pneumo
cocer when orgamsms have eeased to multiphy Thas phe
nomenon must account for fulure of pemailhn to affect
certain itections such a< empyema or memngitis Wall
g off of mfection further prevents access of pemalhi
to orgamsms

Antibodies ciwse ag lutination and consequent rm
mohization of pneumococer and {acihitate phagocyto
w15 but these substances are not presen*t untn) late n the
course of mfection Although antibodies undoubtedly
plyy a role in recovery m untreated and i relatively fate
bacterial infechions they ire ummmportant i chemo
therapy as compared with prompt and efficient mecha
mems of celiufar detense

Effect 1 Patents of Streptocoteic Fibninolysin

ptok ) and Strep Desoxynib 1

on Fibrinons Purulent and Sangumneous Pleural Exuda
tions  Wilttam S Tillett and Sol Sherri? (\ew York
Umiv ) wngected preparations derived from bLroth cuf
tures of hemolytic streptococet into pleural cavities of
patients with vartous types of pleurtt exudation Tt was
hoped that the fibrinoly tic substances elaborated by strep
tococer would cu e hiais o sohd elements i pleural
exudnte
TG T Cn T tgten2113199Ja 7 1949




THER AR 11

Punified concentries eonlamng streplocacit thrnol
\sms {streptohmase) and desossrsbonucleise Wete an
sected wnto pleural cavities of 23 pauents {naraplenral
fbrinols tic and proteolytie chnges attributihle 10 1
tinaty ol streptococcie Ghrinoh sing were demonsty Wble
n symples of exudate talen At repeated mnterials ter
each mpection Figure 1 shows tho speenens of plevral
exudate from 1 patient with pyopneumothurye The
specimien at the left tahen
before tajection shows an %
ewndate 70 per cent of
which 1 sedment with 1
\iscosity 130 tumes thar of
water By comtrast the
specimen at the nght re

PO

Fy t—RpAly by & ptec
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moved from the chest n
hour after mpecuon  of
streptococex.  contentrai
contins onhy 23 per cant
sedsment ard has a Vis
cossty only four times that
of water

TFoxe 1 amiestations were jumted 10 transitony ever
Teuhocytosts and matatse T ermnent alterattons of plen
ral flund siscossty were not expected and veve not tound

Desyrability of prevesting hbrm formation oF of cans
g Jiquefaction of hbnn atready present depends on
factors which must be esatuated in each patient
Fibrin formatios 10 acute mfection restrams Aissemn
tion of wfection but mas prevent mtroduction of ants
Brotic and sther antibacterial substances Eventual for
mation of scar tssue or adhesions may be undesirable




12 INFECTIONS

{Thus 15 a new and promseeg sdea  use of the fibrinolysia of the
streptococcus to destroy fbrn i empyema cavities and n hemo-
thorax Ewvidence of real hquefying effect 13 shown in the ilfustra
tion In addiuon to empyema and hemothorax one wonders about
possibfe application of tins agent to treatment of ecrtam types of
granulomatous mfection  bacterial endocarditis elc  Further ob
servations wil be eagerly awaited —~Ed ]

Occurrence of Supennfechons dunng  Anhbiotic
Therapy 1s reported by Tmanuel Appebawm ard Willam
A Leff* (New York Umv)

Case 1 —~Man 45 was gnen sulfadiazine and then pemcid
hn for e 1mp d ty
then became very il Bacullus cols was found m sputum and
blood Streptomyemn was admunistered with recovery

Case Z-—Man 44 was treated with sulMadiazine and then
pentedlin for On the eleventh hos
pital day gram posityve cocel i sputum culture w re over
gronn by gram negative baciili and the cluncal condition was
worse After strep therapy he

Tendency of perscdlin resistant organisms cluefly B
colt and ather gram negative bacitls to thnive 1 patients
gnen it &as been r i pr ly To pre
vent this occurrence 1t has been suggested that penseilim
and streptomycin be given together The authors do rot
consider routine use of combined therapy warranted be
cause nerdence of such new afections s not hugh In
addipon  such wndiscriminate use of both drugs may
sensitize certasn patients to their later use They recom
mend careful watch for new infections and use of each
antibiotic n a specific manner to be determined by bac
tersolagic study Bacternalogic examuations should be
made frequently and carefufly 1 alf patients before and
duning treatment with antibiotics to detect presence of
supennfections

Bacteriologse Studies on Aureomycia conducted by
Thomas Fite Pame Jr Harvey Shields Collins and Max
well Fintand® (Harvard Umv) mdicate that this sub
stance has considerable antibacternal action 1 vitro
agamnst many gram posittve and gram negative bactera

A 138119121 S pt 11 1948
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THERAPY 13

Data on sensitivty to aureomy ein 6f 186 strams ot of
gamsms isolated {rom patients at Boston City Hospital
are presented n the table Of the orgamsms tested only
Proteus vulgans and Psesdomonas aeruginosa were con
sistently resistant o anreomycm

Weght for weight aureomy i was less effective than
streptarm ain for most coctt It was about as effectne

Dara on AvmEDSGs Stastnnry o Rty
IsoLaTEd BACTERIA

tu

» Lo camte W
Srantns M on caas/A
Te (Cos

Or vau e}
Acrobacter aerogenes P 10 125 50
Diplocoreus prcumoniat 13 o11a
Escharichia coh 31 3] 100%
Hemophilus hemolyticus 1 88
Hemophulus mfluenzae type * 5 10-20
Hemophtlus snfluenzae type B 1 -0
hlebsiclfa preutnontat. 4 83 0
essera tatarrhahis 2 0
Nesseria gonarthoese 3 02210
Nasseriz mensagstides 1 $
Fleusopreumonta like H 07>
otens MOrEAnH 1 40
rotens vulgans 13 175 250
Pieudomanas aerugnesd 7 109 20
Salmonella s 6 3t
Salmonella typhosa 5 315
Staphylocaceus albus ? 102
Staphylococeus aureus z 101258
Steeptovoctus faccalis 2 o3
Streptococens mitis 4 0863
Streplotoecus PYOEENts 2 2518
4 & kr

Gom iheets w md by whedlm miked
v P ot oak

tTv tytw 473 thted br 1§ 2%m g m/m

TTw oy fou € these ohibied by 12 @ opr m /™
as streptomycin agutnst most gram negatrve bacill and
was equalhy effectne agamst penctihn sensinne an
resistant staphylococc as well as streptom cin sensitive
resistant and dependent OrgRMSTS

Tndry form aurcomyan s stable for six months In
distilled water it may be stored withour deterioration
for two or thiee weeks 1 the refngerator ot mcubator
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[This 1s a ren ard promusing 1dea use of the fibrmoly = ef the
streptococeus to destroy fibrin w empyerma cavines and 1 h
thorax Evidence of real liguetying effect 3 shown m the :nusm
ton. In addition to empyema and hemothorax, one wonders aboat
po sible application of this azent to treatment of certain types of
granslomatous wection  bacterial endocardinis, etc. Further ob-
servatiors wil) be czgcrly 2wz ed—~Ed }

Occurrence of Superinf: duning A
Therapy 1> reported by Emanuel Appelbaum and W dlham
A Lefl” {\ew York Unnv )

Ca £ 1—\an 4> was given sultadiazme and then pematd
hn fo pn He unp: tempararily
then became yvery 31} Bacﬂlus cch was found 1o putum and
blood. Streptomvein was admum tered with recavery

Cast 2—\fan 4{ was treated with soltadiazine and then
pemaillin tor pneumococtic pneunonia On the eleventh hos-
pital dav gram positive coctl m  putum culture were over
grown by gram negative baalll and the chincal condihon was
worse After p 1 therapy

Tendency of pemcillin resistant orgamsms chiefln B
coli and other gram negative baciil to thrive m patients
gnen pemaffin has been recogmzed previously To pre-
vent this occurrence 1t has been suggested that pemailhin
and streptomycin be gaven together The authors do not
consider Toutmne u e 1 combined therapy warranted be-
cauce madence of such pes mfections » not hugh In
addition  such indiscnrmmate use of both drugs may
sensitize certain patients to therr fater use. They recom
mend carefnl waich for new mfecuons and use of each
antibiotic 1 a speafic manner 1o be determined by bac
teniologne studv  Bactenologie examimanions should be
made frequently and carefully 1a all panents before and
during treatment with anubiotics to detect presence ot
supenniecnions

Bactenologic Studies on Aureomycin conducted b
Thomas Fite Parre Jr Hanvey Shields Collins and Max
well Finfand? (Harvard Umee } indicate that thes sub-
stance has considerable antibactemal action 1 vitro
agamst mam gram positive and gram negative bactera

A M A 138 18121 Sevt 11 1938
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THEYL AR 15

moma €} fever \\mphogmnu\amn nguinale granuloma
mgwmile Rock \fountatn spotted fever and bruceliosss
as well as puamy nfection’ cqused by gram posune and
negative oIgaRsms

Chioromscetin® 38 effectne agamst nichettsial disease
nphod and ty phas and will probably be found yatuble
agamst VITuses and gram negatne organtsms

ot onfs 15 polymy xin MOTE actise that streptom) &n
agatnst streptomy n sepsitine gram negatne oTgAmMSMS
but also agamst many streptomyOn resistant gram nega
the of,amsms Polymyxim 18 decsdedly actnne aganst
Hemophifus pertussts Hemophilus mftuenzac Tscher
whia cob  Aerobacier aerogenes and Pseudomoms
aerummosa and the authors do not hesitate to use poly
ryun when danger of the disease outweighs danger of
renal damage from the drug From 3 to 6 mg /KE body
weight 1§ gnes dashy, buffered to pH 74 and gnen at
four hour sntervals Polymuad causes vonal dysfune
non varymg from fcation of wnmary speaific gravits o
ohguna and azetema

Aureomy cin deteriorates rapudly 1 soluhon Sithough
dosage has not been defimtely established 1t 18 recom
mended that severety W pahents be guen 60
dasly The frst three doses each contatng
of the total dathy dose are gNen at hourly tenals for
3 hours and thereafter ooe " pcth of the total dadly dose
1§ given every 4 hours uaul temperature Has been noT
mal for 24 bours Daly dose 15 then halved and admun
stranon 15 continued every si€ hours until 1nfecyon 18
chmunated In less severdy it patrents dose My be 30
mg fkg daily from ¢he start The drug 1s goen oralh
There 13 hule tendency of bctersa to develop resistance

No sigmficant sl effects Tesplt from use of aureomyan
or chloromycetrn® Mhauses from aureomyAn 8 parnally
presvented by simultaneous sdmumstration of aluminum
hydrowde Stools may become butky from alteration of
bacterial flora of the bowel

{Gving dosage schedules by the ™€ /xg body wesght scheme
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at 37 C Io contrast to streptomycin which acts most
efficient]y n alhaline medwms aureomyem acts most
efficiently 10 acid mediums

\o aureomn amn wibiting substances smular to pent
cillnase could be found Most bactera studied showed
Inttle tendency to become resistant to tureomsan Chn
scal obsersanons seem to venfy this absence of acquired
aureosms cin resistance aMong mMost organisms

I Auremycmn has already had extensne climcal trial and many
reports will be found i this Yzar Boon It appears to have wide

agamst mic g incladimg  both

gram posive and gram negatne bactersa nickettsia and even some
amu es (lymphogranuloma venereum atypical pneumomsa) A re
cent report also mdicates that st 1s effective in amebiasis Note m
the table that 1t 1s comparatssely active agamst Staphylococcus
aureus This may be of spectal tmpartance tn view of the apparent
increascd ncidence of pemcalln resistant staphylococes (see this
YEar Poox pp 23 and 24y —£d J

Experimental and Clinical Use of Polymyxin, Chiore
mycetin® and Aureomycin  Studies by Pernn H Long
Emanuel B Schoenbach Eleanor A Bliss Morton S
Bryer and Caroline A Chandler (Johns Hophins Unnv )
indicate that peatcidlin remasns the drug of chorce for
gram postine organssms Polymyxin as by far the most
effective drug hnown for gram negative bacilli but its
toxicity 1> so great that its use s wswally reserved for
organisms wiiuch fad to respond to streptomyen Chloro
mycetin® and aureormcn are at present nsed chefly
agamst organtsms not previously rafluenced by anubt
otics 1e wvruses and nckettsia In addition chloromy
cetin® 15 effective agamst typhord and aureomycin
agamnst bruceflosis Effect of these agents on acid fast
bactlli and spirochetes remans to be determmed

The only exception to the rule that pemosihn s the
drug of choyce for gram positive argamisis ts m Lance
field s group D streptococer wiich respond best to aureo
myon The only gram negatine orgamsm not affected
markedly by polymy<in 1s proteus

Aureomtcin 18 of value 1n treatment of yirus pneu

T O formaa M & 70 157166 March 1949



THERAPY 17

could not be done regularhy but no pitient was s
charged until he had three negatsie stool cultures In
two patrents stool cultures were posttive after comple
ton of the chloromy cetin® course but later became nega
trve Urine cultures were conssstently negatne before
durmg and after therapy

In twa patrents retapses occurred 10 and 16 days after
fever had subsided Recurrent ielection  responded

Sy S
T
dllp [S—

mﬁm

o o0 ot
I e e e

[Rawy oy LI L T

7e iR o b 24 a figh df (Cou
FEAE & oate ™1 0 7 Pad TGy B

promptly to chloromycetin® in both The only other com
phications were hemorrhage 1n one patient and perfora
ot n another

Figure 2 correlates the rapid fall 1n temperatures with
nse i blood concentration of chloromycetin® 1n one pa
tient Blood and umpe cultures are shown to be con
sustently negative after mstitution of treatment and stool
cultates regative with two exceptions

£Here 1 the fiest really effective therapy for typha d fever The
good results reported have aiready been confirmed by other work
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seems unnecessarily complieated 1t makes dosages difficult 1o re
member and 15 not particularly Jogical since the principal host
factors are rapdity of renal ebmination and snactivation of the
drug These do not vary marhedly with dody weight In general
the do es of both autcomycin and chloromycetin® range from 1 to
6 Gm daily

Tt 15 most unfortunate that polymyxim may cause renal damage
as it would otherwt e have great chimieal value For serous gram
negatne fections  espectally of Ps pyocyaneu 13 molved use of
polymyxin 15 justified and may be Iife saving Ve recently observed
a case of pyocyanens mempgiis cured with polymyxm  after
sulfonamides and aureomyein had been given without effect—Ed ]

Prelmuary Report on Beneficral Effect of Chlors
mycetn® 1n Treatment of Typherd Fever Duning an
vestigation of the chemotherapeatic value of chloroms
cetin® 1n treatment of scrub ty phus fever on the Malayan
pemnsnia Theodore E Woodward Joseph E Smadef
Herbert L Ley Jr Richard Green and D S Mankikar®
took the opportunity to use the drug on 10 patients with
typhaid fever

Dragnosis 1n each patient was confirmed by bleod cul
ture before treatment which was started during the sec
ond week of disease An mtal dose of 50 mg /hg orally
was followed by 025 Gm evers two hours until tempera
ture was normal and then 025 Gm every three or four
hours for five days For the first 24 hours blood concen
trations of chlorom)cetn® were 40 80 gamma/cc (160
320 fumes the concentration necessarv to imtibit Eber
thella typhosa wn culture) For the next three days the
concentration was 20 gammasec

Evidence of improved general condtion was usually
apparent within 24 houss after start of specific treat
ment Mean duratian of fever after beginning chlorom
cetin® treatment was 31 days mn these panents In 8 of
the 10 blood cultures were taken daily for five days after
1tiation of trentment All blood cultures remained ster
ile In two patrents bivod cultures were taken twe four
and exght hours after mtial dose of ¢hloromycetin®
These blood cuftures also remamed stenle Stool cultures

16 Amn Int Med 29 131134 July 1948



THERAPY 17
could pot be done regularly but no pattent wis dis
charged untt! he had three negatine stool culluzes In
tWo pattents stool cultnres were positive ajter comple
ton of the ehloromy cetm® course but fater becwme nega
tive Urpne cultures were conssstently negatnve before
during and after thesapy

In tha pattents relapses accurred 10 and 16 davs after
fever had subsided  Recurrent anfectian  responded

™ot 5

SR open oo M th se ftyoh d T ©
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protpty to chiloramycetsn® in both The suly other com
pheations were hemorrhage w ane pavent and perfora
tion 1 another

Tigure 2 correlates the rapid fall sn temperatures with
f1s¢ 1 bload concentration of chioromycenn® m one pa
tient Blood and urine cultures are shown to be con
sistently negative after snststution of treatment ang stoo}
tultures seguirve with two exceptions

E¥lece w6 the frst ceally effective therapy for typbocd fever The
good cesulis reported have atready been confismed by other work
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ers Treatment hould perhaps b continued two to three weeks
3 avoud relar ¢ In ths disease chioromycetin® 15 definitely supertor
to aureamyais One wonld expect chloromyectn® 1o be similarly
effectne i ather salmonella infeetions but fittle information s
avaable o date -

Aureomyan in Typhus and Brueellosis In the summer
of 1945 during an mvestsTation of antumicrobal therapy
of tipliod fever with varons drugs 11 pavents with
3 phuts and 3 with bracelloss were given aureomycn As
stribaing improvement occurred untformly n typhus and
brucella nfections Nernon hni bt Francsco Ru
Sanchez  Anmdo hwz banchez and W alsh McDermott?
{New Yorh Citv) report observations on these cases

Inststutton of therapy was foliowed by remarkable sm
prosement 1n all signs and symptoms of typhus Change
was clearly evident m the firsy 23 hours in all patients
although 1n four the fever persisted fonger (1n one for
72 hours) Headache 1nd gastromtestinal symptoms dis
appeared overnight and rash when present at start of
therapy faded completely 1n two to three days Other
than aecasional vomtting of the mmedication no sigmificant
toxic «ffects were observed In no instance was vomting
severe enough to cause therapy to be discontipucd There
were na relapses durmy three to srx nionths {ollow up

Most patients were given 6 Csn anreomyoin the first
day 1 dinided doses and 4 Gm daify thereafter for an
2ddmonal fie davs

Results of aureomycin therapy 1n febnle patents with
brucellosts were strihing  Temperatures which had
reached 1 day haph of 1013 F or more betore treat
ment promptiy {eil and were within normnl range within
four days Impravement 1 other linical marifestations
was also rapid with {oss of joint pims and malaise and
return of appetite and generat well being within a few
days The most mupressne evidence of antumcrobril
effect was the course of infection in a patient with acute
meningoencephahis whose spinal flmd revealed 55 mono
nuclear celfs/cu mm  Defervescence started soon after
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first aduumstration of aureomycin and «fter 72 houts the
patient was completely afebrite Moreover disappearance
o fever was accompamed by marked duntnution of evt
dences of ceatral perious system ymoliement The pa
sent was discharged on the fourth day of treatment and
remuned asymptomatic 1 the four months which fol
fowed

Smce this material was submisted for publication
exght more patients with fyphus fever have been success
fully treated with anreomyom One patient gisen 25
mg /hg dads for 36 hours showed appreciably less re
sponse than those recenin, targer doses From present
observations 1 appears that the lowest fully effective
duse may hie somewhere between 50 and 100 mg/kg
datly for n short pertod of therapy

{Tor confirmatory results in freatment of brocetosss sce this
Yeax Boow pp 56 i Apparently botts sursomyesn 3nd chlore
mycetn® are dramatically effective typhus fever —| 1

Btfect of Urea on Bactericidal Action of Sulfonamide
Drugs Report of Five Cases of Bactenal Menmgitis
is made by 4 A La Londe and W James Gardmer®
(Cleveland Clinic) Several years ago it was reported
that the ihibstory effect of sulfadazine on growth of
Escherichia colt 1s sigmificantly snereased by presence
of ures even when a sulfonamide mbibitor such as
methiomne or parx amnnobensoic acid 15 present The
beneficial effect of urea was attributed to its fahibition
of sul d d and to of bactert
ostatic action of sulf des Swce development of
sulforamde resistance by bactests has become sigmifi
capt am agent which overcomes this resistance will
play an mereasingly unportant role Urea 18 known to
vender sulfonamsdes more soluble aud to have a solvent
action on pus debnis and necrotic tsssue which act as
sutfonaumide nhibstors In addwion 1t1s refatinely non
toxse snaldhy bacteriostatic dwrenic simple to adnumts
ter and mexpensne

A report of Case 1 follows

(B) Y A VLA 139 406408 Ot 9 1943
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Man 43 contracted memngitis due to Alcaligenes faecals
after brealng down ot an operative wound following removal
of a large sacril memingocele or three months farge doses
of sul orafly and 1l and m
trathecally were gihven wn an attemipt to prevent spread of the
localized meningitis at the operative site Despite this therapy
A faecahis was grown from spnal flud at the end of this
pertod and the patient s condition grew steadily worse  Strep
tomycsn intrathecally temporanly sterthzed the spmal flud but
had to be discontinued because mjcction caused severe paint
Urnia 30 Gm every four houts was then started with 2 Gm
sulfadia me every four hours and 30000 umts of pencilin
every three hours Temperature returned to normal mn
fours and spmal fluid culture was negative in 4 days The
patient was discharged after 15 days of this therapy and re
mamed weli Blood urea during therapy ranged from 24 to
180 mg /100 cc  The onlv symp oms attributed to elevated
blood urea were somnolence and lo 5 of appetite

Similar results were achieved 1n a case of meningitis
due to Rlebsiella pneumontae which developed while
the patient was receiving prophylactic doses of penserd
Iin two cases of menmngitis due 1o Esch coli and a case
of memnmtis probably due to Staphylococcus albus

Since this form of therapy 1s simple safe and effectne
the authors suggest that 1t be tried in sulfonammide resist
ant infections before resort to streptomycin

{ The potentiating effect of urea on the antibacterial effect of the
sulfonamid s 15 well established This farm of therapy 1s worth
Leeping n mind when dealing with stubborn gram negative bacit
lary infectsons such as those described —Ed )

Toxic Reattions durning Streptomycin Sulfadiazine
Therapy of Brucellosis Published opintons ndicate that
toxiaaty of streptomyamn to the central nervous system
15 confined almost enurely to the exghth cramal nerve
pred ntly to 1ts veshibular branch A few solated
nstances of more generalized bram mvolvement have
been reported In patients with memngitis recetving
streptomy can antrathecally 3t 15 uncertan whether svinp
toms resuit from disease or treatment Norman B Me
Cullough and C Wesley Essele® (Unnv of Chicago) re
port three cases in which toxi. reactions of the central
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nervous system scemed out of proportion to the small
doses of streptomycin and to 1avolve more widespread
areas of the bram than has generafly been recopmized

Case t~In a woman 2§ mtial llness was accompamed
bv wense headache and stupor Dunng the next two yeats
she had at least 10 eprsodes of feser and costinued to have
beadache mental shuggishness and poor memosy A eowrse of
treptomyen and sulfad was ¢ but the second
day she experiented severe headache semustupor mild dis
onentation  bilateraf ptonis of eyelids eye muscle weaksess
blurred vision paresthesas and hypalgesta of the face tremu
fousness of hips tinstus and pasesthesias of estrenuties Spanal
flind was normst Because of the possibility that these symyp
toms sesulted from streptomycsn towiaty daly dose was re
duced from 4 t0 2 Gm Dunng the eight days thus reduced
dase was given symptams and signs subsrded somewhat

Streptomycn was discoptinsed for 3 week and when ad
mumstration was resumed symptoms teappeared

asz 2—Woman 50 had contracted brucellosss 10 years
befare After the acute itiness she had persistent headache n
sowmata and sadicalar pamns and recucrent fever Combrned
streptomyesn and sulfadsazine was started The second day
severe generahzed headache dizziness biurred vision diplopra
ptosis of eyeltds anability to move the eyes upward and some
nuchal ngidity devefoped These appeared after 2 Gm strep
tomyem had been adannestered and became maxunal after 4

m They parsisted but thd pot progress doring the rest of
the course of and thereafter op Spsnal
flwd was normat

AsE J—toman 49 with an unconfirmed diagwosss of

b riven Had at her own

urgent request The fourth day of therapy uriniry retentton

sefoped  Seven maonths later wrinary retention was stifl
present and way thuted to gen ladder &

which could not be refated to any other neurologie disease

The authors have found tircumoral paresthesia and
objective hypalgesss common n patents gnen both
streptomyesn and sulfadiazine It 33 suggested that the
two drugs together are more tosie than exther alone and
that the reaction ehaited may be Herxhesmer w type It
15 impossible to determine of course o these reactions
result prmardly from disease or from treatment

{Thi raport of stvese tovioty tesultng from eombined sutfon
amde 3nd streptamysn therapy 15 notewosthy because there 45 3
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Man 43 contracted menmgitis due to Alcaligenes faecalis
After breaking down of an operative wound following removal
ot 1 large sicril memngocele For three months large doses
of sulfadiazine orally and pemeilhn mtramuscnlarly and m
tratheeally were g1ven 1n an attempt to prevent spread of th
localized memingilis at the operatne sste Despate ths therapy
A faccals was grown from  pmal flwd at the end of this
peniod and the panent s condstsion grew steadidy worse Strep
tomycin mmtrathecally temporanily sterih ed the spnal fnd bat
had to be discontinued breau ¢ injection caused severe pan
Urer 30 Gm every four hours wis then started with 2 Gm
sulfadirzine every four hours and 30000 umts of penctlin
every three hours TFemperature returned to normal i 24
hours and spnal flud culture was negatne m 4 days The
patrent was discharged after 15 days of this therapy and re
muned well Blaod urea durmg theripy ranged from 24 to
180 mg /100 «¢  The only sviuptoms attributed to elevated
blood tirea were somnolence and loss of appetite

Swnilar results were achieved 1 a case of menmgitis
due to Klebsweila pneumomae which developed whule
the patient was receivin, prophylactic doses of pemenl
lin two cases of memngitss due to Esch coli and a case
of memnmtis probably due to Staphylococcus albus

Since this form of therapy is stmple safe and effective
the authors suggest that 1t be tried 1n sulfonamide resist
ant wfections before resort to streptomycin

{The potentiating effect of urea on the antibacterial effect of the
sulfonamides 15 well established This form of therapy 1s worth
Leeping 1n mind when d ating with stubborn ]gram negative bacil

fary infections such as thase d scribed —Fd

B Aulfad

Toxic dunng P an
Therapy of Brucellosis Published opinions mdicate that
toxicty of streptomycin to the central nervous system
15 confined almost entirely to the exghth cramal nerve
predomunantly to sts vestibular branch A few rsolated
instances of more generahzed bram involvement have
been reported In patients with memngitis receiving
streptomytin ntrathecally 1t 1s uncertarn whether symp
toms result from disease or treatment Norman B Me
Cullough and C Wesley Escele? (Umv of Chicaco) re
port three cases 10 which towc reactions of the central
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cause of the hopeless outlook without streptonyemn alf
pattents continned to receve the antibiotie after hearmg
smpairment was obsions Hearng mproved in all three
when therapy was discontinued One patient bad severe
faby rinthine dhsturbance with complete loss of vesubu
tar function in additson to hearsng impairment

The authors conclude that streptomyem i combspa
tion with sulfadizine or sulfamertzine appears to be the
therapy of choice 1 primary Es procuanes meningits

{Rash af drug toxicrty deseribed m the prece hing article must
of cousse be talen m cascs such as these—~Ed }

Infection by Pentcillin Resistant Staphylococet Aan
Barber and Mary Lwoanakowsha Dowzenho anmalyred
specimens of pus trom 100 patients with staphvlecoeaic
infection 1t one hospital besween Aprsd and June 1545
Pemailhin ressstant stratns of Staph progenes were 150
lated from 59 panents T'rom 39 ali colomtes tested were
resstant and from 20 both ressstant and sensstive straims
were 1solated Simtlar studies mn the same hospital
1946 and 1947 seelded 141t and 38 per cemt pematim
resistant strayns respectnely

Al 59 pensestin ressstant struns of Staph piogenes
produced pemattinase and when tested by strerhing a
single colony across a pemetllim ditch plate were resist
ant to at least 10 umits of pemicithn/m}

Widespread use of pemierlin 15 generally agreed to be
the canse of rapid merease of pemictilin ressstant staphs
ococes There are two ways 1 which pemctthn may have
this effect 1uker a stram may acquire resistance 10
pemadlin or niturally tesistant orgamsms  orialhy
few may surine while peciln sensitive organisms are
destroved and thus bh 2 simple process of sefection be
come ncressingly common Luidence m support of the
Iatter By pothesry was obtamed by phage 6 pmg ot pent
allin reststant struns ot staphviococes ssolated from
nme patients with aperatine wounds and one patient with
an mfected burn Fight of the 10 patients were tniected
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xégdlcncy these Jays to shoot the works 1 treatiny mfections —

Memmngiis Due to Pseudomonas Pyocyanea Report
of Three Cases Treated Successfully with Strepiomyen
and Sulfadiazane s made by Louss Werastern and Thomas
N Pernin® {Boston)  \1} three cases foflowed mstitlation
of a spinal anesthetic it the same hospetal during 13 day s
Carefu} check of stenbuzanon procedures resealed no
error which rught hate afioned contanination of mstra
wesits Shan cultures did nat res eal the causatsce bactenn
There 15 2 Lood possibility that Ps gy oecyanea was pres
ent i materals ntroduced ntrathecally since thus or
gamsm frequently contaminates solutions of procane
e

Response to comboned streptomnan and sulfonannde
therapy was rapul 1o esch case Streptomyem dostge
ranged from 18 to 81 Gm ntrathecally and from 365
to 227 Gm ntramuscusiidy  Becanse of the protracted
course 1 the fitst case 1t was poseble to assess crudely
tire relatve mens of sireptomycm and sutfonamide
alone and in conbinatien W hen streptoms €in was guvest
intratiiecall} and tramuseudasdy alone or with a sul
fonanude  symptoms tended (o alate  tempesature
dropped spmnal Sund becume stertle sthn 48 hours and
number ot s hite cells 10 the spnal Rud decreased Pem
allin wirathecatly was meflectine on brief trsal A sul
fonamude alone fanled to control memngeal wfection 2l
though large dases temporanly amehorated severty of
the disense Uze of streptory can s therefore tadisy ensa
ble to svecessind therapy of pranary menmpmtis due to
Ps pyocvanea Flonwever cautron must be exervserd i
considertng 1 patient cured smee tao pattents had re
Iapses after therapy was stopped—one patient after 37
drys No essentsal chauge (o senstinaly of the pyocyanea
argantm 10 Sreplomicit was observed durng the dis

ewse
All patients had severe deafress durin,, therapy Be
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were carniers of resistant stramns These figures are dis
twbingly gh although perhaps not unexpected 1n
vew of the apparently wicreasing incrdence of percrilin
resistant strans w haman ssfections

PNDUMOCOCCIC INFECTION

Preumococcic Paeumonia Treated with Aqueous Pem
alla at 12 Hour Intervals  An mvestigation is reposted
by Plulip A Tumulty and Gordon Zubrod* {Johns Hop
kias Unnv ) Though efficacy of petesthn o treatment
of preumocoeaic pneumona 1s well established mede of
admmstration has been determined on somews hat empiric
grounds Decause 1t has been assumed that a blood con
centration of pencrllin greater than the organism s pem
aiflin sensitivaty should be mamtamed frequent adnnn
stration of pemalbin has been the practice It has not
been ds d exper: liy or ¢i ity that ths
1S necessary ot desirable To test the efficacy of mnfre
quent ad; of e g lobar
pneumoma was chosen because of us relatinely sharp
chinieal end pont Almost all patients admutted to the
public wards of the Johns Hopkins Hospual frem Ogto
ber 1947 to Mav 1948 with clearcut pneumoroccie lobar
preumonia were given 300000 umts of an aqueous solu
tion of potassium salt of crystalime pemeithin G intra
muscalarly every 12 kours

Results in 82 pauents were compared with those
achieved by admimsterng 300 000 umits of pemeiliin 1n
ott and heeswax every 24 hours to 58 pauents 1n 1946
and 1947 and by admimstering aqugous pemciilin to 69
Patients 1 doses of 20000 80 000 wmits every three hoors
during 1945 and 1946 In the current expenment wutial

000 untt dose was repeated at 12 hour atervals untid
temperature had remained normat 48 hours Thereafter

000 umts was given at 24 hour intervals for an ad
TR Nwk g 47 wa wsonien D3 19




24 INFLUTIONS

by staphylococct of the same phage type The authors
behieve a process of selection 13 therefore the major fac
tor responsible for sncrease 1n penterdlin resistant steains
of organtsms

1The ictease 1n pemicilhin ressstant stramns encountered n one
hospital 1n a three year period appears to be sigmficant and reminds
one of the similar rapid increase n stifonamude resistant gono-
cocct « few years ago Forturately aureomyem promt ¢s to be 2
patent secord hine cf defense n treatment of staphylocacese wfec
nons ~Ed }

Carmage of Pemcilhin Resistant Staphylococcus Pyo
geaes i Healthy Adalts Many teports n recent years
mdicate that there may be an icrease mn resistance to
penicillin among strains of Staph pyogenes 1solated at
different times from human infechons during pemathn
treatment Many workers have shown that nose and sk
of aarmal persons are reseriorrs of great importance for
carriage of potennaily pathogeme staphylococet

T D M Marun and J E M Whnehead® (5t
Thomas s Hosp London) conducted careful bacteno
Jogie studies on 50 medical students and laboratory work
ers to determime d of i Staph
pvogenes 1n nose and throat and o skin Half of the
subjects were not i contact with matertal hkely to be
wfected with this organtsm a6d none was infected chin
wcally

‘Tecanic —A dry swab was rubbed over tonsils and poste
rior pharyngeal wall A swad mosstened with broth was
passed mnto both apterior nares A dry swab was dipped nto
a pool of aliva between gum and lower bp Dry swabs were
rubbed over skin of face hauds chest abdomen and legs Al
were noculated nto temco® broth and incubated aerobscally
overmight Subcultures were made from which colontes were
isolated and mears made and stained by Gram s method

Among the 340 strains 1solated” 83 were coagulase-
positive Coagulase positive strams were examined for
pentettlin resistance using the ditch plate method with 2
concentration of 10 units pentctllin/ml agar wn the ditch
Tifteen stramns were resistant Among the 50 persons 31
were carrers of coagulase posstive staphylococar and 6
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able in these pattents as 18 pauents gren 25 000 untts
evers three or four hours

Ingections at 12 hour werials pernul undisturbed
steep decrense the number of peedie prichs and save
pursing time  AQueotty pemcilin is Jess Afficult to ad
mumetet and less expensive than penicidhin speexally pre
pared for slon absorptios

{Others too hane separted that prcamocorTic prcurnania €20
e siaied satisfactonty with sciuvle pemciln at 1 or even 24
hour mlerals [t should be pomted aut however that the dose
15t be Yarger than when the drug s giwen at three of four yur
mienals  Procame pemciths preparations ceemn 10 be thg chowe
when there 8 € 10 be ong intereats hotween mpechions —Ed1

Treatment of Porumocoteic Memungths  John hersh
stan and Lre Petersnn® i Montreal Neurolooweal Inst)
reviened 12 eases of T 3 Headact
was an mariable symptom and 0 S0ME PLIEAES Was &
crucatmy Only shghtly over Ll the patents had stff
sech and hermp sign

Prumars focus of infection was {he gar nose Or
throat m 11 patients and toltowed head imjury 10 5 and
preumoma m 2 more than one primary focus bang pres
ent m some patients In enery snstince the etiofogsc
agent was discovered at time of first lambar puncture
Spinat flasd was turbd to ¢ reemsh sellow and under
creased pressure It contamed 2000 20000 cells cu mm
and 250 875 mg per cent protein and m 11 of the 12
cases spiwal faid sugar content wa< 26 my per cemt or
fess \ rays belped ta uncover evtdence of trawma pued
moma or fection of mastmd or smuses

consuted af o therapy and t t of

focal nfection Sulfomamsdes were iven all patients
s tecerved 2 € m sulfadiazine by mousth smustly and
1 Cm thercafter every four houts and four receive 1 sal
fonamsdes paventeraliy femaihn 1 as green 10 aft pa
yents mtramuseularty end m 9 wtrathecaily as welt
sntraventricniar dmynstration was used 1n One wnstance
Tntramuscubr dose natied from 3000 to 100000 umts
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ditional 48 hours unless there was some indication for
more profonged therapy Two patients were g en 600000
unss mitially because of severe viness

Within hmmitations of this type of chinseal study there
was no superionity n response of patients recening fre
quent doses of aq B fhin or reposiory 11
over that of patients recesving aqueous pemaosllin G at
1Z hour intervals What mnor dsfferences there were
favored the Iast schedule Durng 1947 and 1948 only
two patients with pnesmococeie pneumora dred

As weil as could be deternmned seversty of the dis
ease was comparable durmg the three periods of admn
wstration Uever listed wore than three days wn onhy
27 pet cent of patients given 12 hourly doses of aqueous
peruciltur whereas 1t lasted more than three drys m 64
per cent of pattents gaven pemctilin in ot and beeswax
and 1n 35 per cent of patients gnen three hour doses
Among patients given aqueous penicilhn every 12 honrs
only 9 per cent were in bed over two weeks m contrast
to 19 and 25 per cent respectively of those gven pem
aihn m ol and pemailhin every three hours Period of
hospitahzation  hikewise was shortest in those given
aqueons pensuiiiim every 12 hours Though a smaller dose
would probably be effectine there ss hitle justification
for deternuning minunal effective dase i 1 disease with
30 per cent potential mortaltty

Aqueous Pemitillin Therapy for Paeumocotcic Pneu
moma Injections at 12 Hour Intervals Excretion of
pentcillm tn the unne Jong after it has disappeared from
the blood suggested to Alison Howe Price® (Jeffersan
Med College) that perucidlin s retatned 1 tissue futds
for long periods and that 1t need not be admumstered at
short mntersals Between September 1945 and September
1937 he treated 65 patients with poenmoma by ntramus
culir oc mtravenous jections of aqueous penterthin at
12 hour tatervals Imtial dose was 200000 umits tnd
subsequent doses 100000 units Response was as favor
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authors with sulfonamides alone 93 per cent died
whereas of 66 patients g 1ven sulfonamides and pemeciilin
62 per cent died Among 319 pattents with pneumococec
meningths reported 1n the lterature 1n whom penscillin
was the mainstay of treatment death rate was 49 2 per
cent This compares favorably with an average fatality
rate of 94 per cent among all patients treated with sul
fonamides 1n the District of Columbia for four years

The accepted treatment regimen for pneumococcic
meningitis entails daily intrathecal injection of 10000
20000 umts pemcillin plus 200000 1000000 units daily
parenterally This regmmen has several disadvantages
(1) focal mstillation of penicillin may cause arachnowditis
followed by myehts and radicyliis  (2) pemicillim 1
jected ntrathecally 15 not always distributed throughout
the subarachnoid space and (3) infection may follow
lumbar puncture If none of these occur 1t 15 still a time
cansumung procedure for physicians and an uncomfort
able one for patients

1t has been reported that all patients gaven 20 000 000
or more units penicillin 1n 24 hours by continuous ntra
venous have d 2tions of pent
allim 1n spinal fluid The authors therefore set out to
treat patients wath 1000000 umits penscillin intramuscu
larly at two hour intervals This program was carried out
m 21 patients There were eight deaths six withmm 24
hours of start of therapy Duration of therapy 1n patients
who recovered was 6 days in one patient 7 days in
three 9 days tn one 10 days in one 12 days m one 13
days 1n three 16 days in one and 17 days 1n two

A death rate of 338 per cent among these patients 15
contrasted with a fatality rate of 62 per cent among
patients given multiple intrathecal mjections If pa
tients who died within the first 24 hours of pemcillin
therapy are excluded the death rate among patients re
ceving massive systeruc doses was 13 per cent and
among those given multiple intrathecal injection 57 per
cent Among patients who recovered those gien mas
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every three hours average bemng 30 000 umts As soon as
the patient s general cond permutted of
the prumary focus was undertaken Mastaidectomy was
prriormed on four patients sinus irrgation on three and
paracentests on one

Ten patients recovered completely One recovered
with transverse myehtis and one man died from aspira
tron of mucus after mastaidectomy

The authors stress the necessity of early lumbar punc
ture for diagnosis If spina) flid smear reveals gram
negative orgamsms streptomycin therapy can be st
tuted The flmd n pneumococcic memngitis 18 usually
faden with pus cells 1f spinal flutd cells are not predomt
nantly polymorphonuclear nfluenza tuberculosts or
yeast intechinn should be suspected

In patients suspected of having meningitis pemalhin
should be prepared for 1ngection mto the spinal flmd at
the tme of diagnostic lumbar puncture If fuid 1s cloudy
10000 umts of pemerlln 1n 10 ¢ 1sotonie saline 15 11
jected o the spral canal and 50000 100000 umts 18
gren intramuscularly every three hours Pemaihn
should be injected mt> the spinal flud once or twice
dasly mn the dose Mt ppi that
free flow of spinal flurd cannot be obtamed bv the fum
bar route ntrathecal lavage with saline may be neces
sary to flush out fibrin deposits interfermg, with fiwmd
flow In one patient this procedure was carned out with
heparin added to the saline and a lasge amount of clotted
material was obtained before the trtigating fluad Gnally
returned clear When severe 1entricuhitss occurs pemetl
1in should be injected nto the ventncles through direct
needle puncture

of P M with Massive

Doses of Systemic Pemtiliin 15 veported by Harry F
Dowhng Lewss b Sweet Jav A Robwnson William W
Zellers and Harold T Hursh? (Washington DC) Of
40 patients with preumococcie meningitis treated by the
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epidenuc periods and in over 9> per cent in nonepiiemn
times

Among the rarer forms of infection 15 chironic memn
gococaic septicerua Diagnosis should be considered
when there 15 termittent pyrexia with crops ot spots
There are usually bouts of pyrexia every two or threc
days sometimes suggesting malina recurrent erops of
papules sometimes with petechial centers on trunk and
extremities raised circulir erythematous arcas fesem
bling erythemn nodosum and occasiom]  rhewmatic
svinptoms such as pam or swelling of jomts or pam m
muscles tendons and bones Rlood culture may be negn
tive Sulfonanudes are specific

In severe cases of the ordinary type the patient some
times becomes stuporous or semicomatose 1s the discase
progresses In coutrast with this common clincal pi
ture 15 4 rare acute diffuse encephalitic syndrome n
which deep coma and absence of response 1o stmuh
appear early Most cases resemble the ordinary form for
24 hours after which deep coma develops Pyramudal in
volvement 15 indicated by extensor plantar reflexes and
pareses There mav be shght paptlledemn and stiffness
of neck and bach but otherwise muscles mav be flacerd
Kash may not be present In 700 patients with meningo
coccosts Banks found 13 with this form of disease
Seven of them died IDistologie study 1 four fatal cases
showed congestion and edema 1 bramn and spinal cord
thrombosts 1 and hemorrhage around small blood ves
sels and penwvascular leutocytic nfiltrition Parulent
memngitts was present in all

Another rire form of mnfection 15 fulminating mentn
gococeic septicemia There may be an encephalitic tvpe
m which the brunt of anslaught is on the central nery
ous system an adremal typc or a mived encephalitic
adrenil type The encephalitic type 15 of sudden onset
and characterized by rapsd development of lethargy
stupor and deep coma with a petechial but not missively
purpunie rash 1n 12 18 hours and normal blood pressure
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sive doses of penicalim systemcally had a more rapid
drop n temperature Duration of pleocytoss m spmal
flurd averaged 20 davs mn patsents treated intrathecally
and 8 days n those treated mtramuscularly

It has not been decded whether pemaibn must be
present 1 spinal fluid to cure memngitis Presence of
penierdhin in g h concentrations in spinal flud  how
ever makes 1t lhely that 1t 15 present also i adjacent
nerve tissue in reluneh high concentration with the
mtramuscular dose used

Sulfonamides have 1o apparent value as adjuvants i
treatment of pneumococeic memnmnis Among 13 pa
tients grven sulfonamudes tn addition to pemcrihin there
were 7 deathe

{Hete 15 good ewidence that massive do es of pemailin gien
mtramusculasly  without antrathecal iyections wll produce escel
lent results i pneumocacei¢ menmgitt  The only dranwback 5 cost
10 the patient—about $35 a day at present rates Furthermore it
should be mentioned that smali doses of pemeiilin (16000 umts)
ghn nto ;he subarachnond space do not caw e trovble ome Jocal
sratation -]

MENINGOCOCCIC INTECTION

Menmingococcosis Protean Disease H Stanley Banks?
believes that the protean nature and broad pathology of
memn,ococcic mfection mahe the term cerebrospinal
fever deq M 0CCOsIS 15 d as a
generic mme for all forms of the disease

Sequence of events wn the ordinary form of memingo
coccre tnfection 15 generally held to be nasopharsngeal
wfectron {usualtly subchimeal) bacterenmua and then men
mestes The exact mechamsm by which the organsm
passes mto_the blood stream from the nasopharyns 1s
unknownn Chmeal histones and routine blood cultures
suggest that the prememnginc bacteremua 15 usually
short 3 matter of minutes or hours The ordnary type
of nfection 15 encountered 1 90 per cent of cases i

T La 12635640 Oct 23 67 61 et 13 198
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nore o-bnth ear ocervs mabon S7 percer L e
N2l age groups except 17 37 11 which perames fav
zcocen s Jess 0 ten. Ferracen deafress occurred im+”
Per cent of Lank s 506 paterts Abar L.lt o1 these kat
total brlateral deafness

Jomt complica 1oms al o oceursed 1n 47 per cent ot
Pitierts Resoletion was nearhs alwans complete m a tew
weeks but occasionalls hree elbow ard shoulder ar
thritis persisted for ome months

ranal nenve paralsy sis of the lower motor reuron type
ot commonhy imvolved the sisth meme then the
teventh third and fourth in that order It 15 presumed
due to pressure of mentngeal exudate on nerve as they
tmerge from the brain stem Total ineidence of such
Pisies was 52 per cent Cranial nerve paresyss of the
Upper motor nenrrn fype was een n five patents and
Was more transient than the lower neuron type Less
€ommon hications of f n
cude neuriis or radiculitis hemiplemia spastic paraly
%5 convulsions thrombosis of supenor longitudinat
Staus various types of opbthalmia unmary retemtion
cardiac damage “glycosuria bronchopneumonia  hydro
cephatus and arachnoiditis

(A valuable description of the manv chirical variene of menn
ococete infection by a physician who has had wide evperience
with the disease —Ed.1

Fulminating Menngococerc Infections and So Called
Waterhouse Friderschsen Syndrome J Howard Fergu
5on and Orren D Chapman® (Syracuse Unn ) studied

) Am T P th 24 763795 Yuly 1948
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S1x of the 706 patients had this form of disease In the
adrenal type (13 pattents) there are fever of sudden onset
and rapid appearance of generahized petechiaf rash winch
sooun becomes purpuric With purpura comes periphesal
arrcalatory fatlure and blood pressure 15 often unobtan
able In contrast to the encephahtic type the mental
state 15 ¢lear almost to the end In the mived encephahtic
adrenal type early deep coma 1s combned with purpunc
rash and low blood pressure (five cases) Banks objects
to use of the term Waterhouse Friderschsen syndrome
for cases of fulmnating septicemia wath masstve purpurs
and bilateral adrenal hemorrhage because this svndrome
seems to be a D d which inciudes both
pure adrenal and muxed syndromes It s partseniarly
smporiant to distinguish between cases 1 whuch patients
are comatose early and those m which they are mentally
clear
There rematn sore fatal cases of memngoeoccie dis
ease which do not quute fit snto any of these categones
In srx patients purulent memmagitis had practically sub
sided at ume of death and could nat 10 itself have caused
death Careful histologic exarination of autopsy mate
ral revealed focal vaseular lesions in the brasm These
patients may have had an acute fgcal eacephalitic syn
drome
Mild and abortive forms of mepingococcic infection
accus durtag eprdernics and may be dangerous because
of slaw formation of arachnord adhesions with produe
tion of hydrocephalus subarachaaid block and some
tunes compression paraplegia A chronic form may eccus
but 15 rare since mtroduction of suifonamides Other rare
forms of menmgococcosis snclude primary menngococcic
ophthalmia meningocaccic hepatitis and menmgococeie
presmona
Not only the varieties of mentngococcasis but also sts
comphications bear witness to the protean nature of this
mide therapy has reduced occur

tion Srace sulfona
:f\e;!oi hy drocephalus and the chrame form of the dis
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16 cases of fatal zcute fulmmating memingacoceic infec
non In eath case Newsserta meringitidis was recovered
from culture of either blood or spmal Amd The chimcal
picture was typical of that seen duting epudemics In
such patients death within 12 24 hours of ouset of 1lness
15 common The presentn,, ehimeal picture 15 frequently
one of pharyngitis fever and sometimes gastromtestinal
symptoms {olloned by rapsd development of widespread
petecluae cyanosts peripheral vascular collapse and
death This condition has come to be known as Water
house Friderichsen syndrome  collapse and death are
attributed to massive bilateral hemorrhage mto adrenat
glands Though such hemorrhages occutred m some of
the authors patients s@topsies showed that they did not
invanably occur It 1s suggested that coffapse 1s the re
sult of overwhelming acteremia and toxerma and that
adrenal hemorrhage 15 tnardental and not 1 riself re
sponsible for the chimeal picture

Ten of the authors pattents were males A.es varied
from 3 months to 53 years sesen pattents being over 20
This hugh {requency of oterwhelming merngococcemia
m adults 1s not generally recognized Although several
patients had had ordinary upper respiratory fections
for two or three days 12 died wathin 24 hours of onset
of acute 1iness Three survived about 30 hours and one
about 60 howrs

Purpura of shin (F1, 3) and mucosae was promn
neat in all but one patient and developed so zapidly that
1t could He seen 1o 1ncrease winle the patient was under
observation Increasing cyanosis debrum stupor or
culatary collapse 220 death soon followed Lesions vary
1 size from punctate aréas to more massive testtar
shages They were present m all but one pahent

A stnling obsersation n addiion ta changes
meninges and adrenals was microscopic evidence of dif
fuse and marhed jascular damage with thrombosis
marny organs Figure 4 mlustrates such lesions i the
myocardum Artertis w 1th thrombosis and stribing pert
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16 cases of fatal acute fulmunating memngococeie smfec
tion In each case Nemssersa memngitidis was recovered
from culture of esther blood or spmal fluid The chimeal
picture was typical of that seen durng epidemics In
such patients death withsn 12 24 hours of onset of slness
15 common The presenting chimcal picture 15 frequently
one of pharyngitis fever and sometimes gastramtesuml
symptoms followed by rapsd develog of widespread
petechsae  cyanosis perspheral vascular cotlapse and
death This condition has come to be hnown as Water
bouse Fndenichsen syndrome  collapse and death are
attributed to massive bilateral hemorthage into adrenal
glands Though such hemorrbages occurred i some of
the authors patients nutepsies showed that they did not
savarmbly occur It 1s suggested that coflapse 15 the re
sult of overwhelming bacterenya and toxemsa and that
adrenat hemorrhage 1s ncsdental and not n atself re
sponsible for the clinical picture

Ten of the authors patients were males Ages varted
from 3 months to 33 years seven patients betng over 20
This high frequency of oser g
i adults 18 not generally recogmzed Although several
pauents had had ordmary upper respratory mfections
for two or three days 12 died within 24 hours of onset
of acute sfiness Three survived about 30 hours and one
about 60 hours

Purpura of skin (Iig 3) and mucosae was prom
nent a0 all but one patient and developed so rapudly that
3t could be seen to mcrease while the patient was under
observation Increasmg cyanosts dehliriam  stupor o
culatory collapse and death soon followed Leswns vary
in size from punctate aress to more masstie hemor
shages They were present i 2il but one patient

A strifung obsenation n addition to changes i
memnges and adrenls was ncroscopic evidence of dif
fuse and marhed vascular damage with thrombosis in
many organs Iigure 4 lustrates such fesjons i the
myacardium Artersts with thrombosis and strihing purs
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ganisms may often be seen on direct smear and are 1dents
fied by cultural and serologie characteristics At autopsy
purulent meningitis with tendency to basiar distribution
of exudate 15 observed

Course of the disexse 13 favorably influenced by sys
tematic treatment with sulfonamdes sulfadiazine prob
ably being the drug of choice Recovery s reported 1n
10 of 19 patients treated 1n this manner whereas only 8
of 128 treated without sulfonamides recovered Pemcil
hin 1s mmefiective Blood transfusion appears to be valu
able Usefulness of streptomycin remains to be investt
gated

Prognosis further depends on age of patient and type
of orgamsm causing nfection Recovery 1s reported in
only 1 of 49 patients under age I month whereas 17 of
80 chuldren 1n older age group lived Most patients who
recovered had infections due to Salmonella paratyph: A
S paratyphi B and S Panama All 45 patients with infec
tans due to § entenstidis and s vaneties died

d that sal 1s com

mon enough to warrant consideration i any case of
purulent meningatis

LThis article was wrtten before chloromycetm® and aureomycin
came nto use They deserve a trial —Ed 1

TYPHOID CARRIERS

Chrome Typheid Carrier Natural Course of Carrier
State It has been generally accepted that the chromc
carner of typhoid bacilli 1s a2 permanent carrier Many
amthors remark on the apparent rarity of spontaneous
cure of the carrier state and pownt out the enormously
prolonged intermuttency n excretion of the or
gamsms  but do not emphasize the possibility of rein
fection It has never been shown whether positive cul
tures obtained after a long remission represent continua
tion of the omgmal carrier state or remnfection A
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vascular infiltration with nentrophnls eosinophils and
large mononuclear fenkocytes were seen Although the
collapse simulates that n acute adrenal cortex tasuf
fizency absence of massive wvolvement of the adrenil
cortex n some pattents nutumizes the ymportance of
these changes 1 production of Waterhouse Friderichsen
syndrome For these reasons the authors favor discon
timuance of the term Waterhouse Friderschsen syndrome
and sut 10n of ng gococesc Infection
or fulmmatng memngococcema

agree with th authors that adrenal wmsufficency due to
adrenal hemorrhage rarely 13 the dominant fatter 1n the Waterhonse
Friderschsen syndrome W 1th modern therapy quite a few patients
with ths syndromie have been saved and bave not shown manuesta
tions of Addisons disease The real essentia} 15 prompt and ade
quate treatment of the mepmngococeic infection Adrenal cortical
}Px:aé'r;xonc can be given 1t additon and roay be helpful at times—

SALMONELLA INTECTION

Sal 12 Memmngitis Lowell L Hend ! (Gorgas
Hosp Ancon CZ ) reparts 3 cases of salmonella men
mngitis and reviews 144 cases from the hterature The
canditian appears to result from a septicemta with locus
ranoris reststentiae an important factor A few types of
salmonella account for most cases

A combmnation of factors pecular to newborn infants
makes them especially susceptible to this tnfectton These
wnchude high permeablity of the intestiral mucosa low
resistance to bacteral infection nd the trauma of birth
which may weaken the meninges Clinical features of the
disease mn the rewborn include an epiderme tendency
diarthea and a rapidly fatal course wn contrast to
sporadicaty  usual absence of diarrhea and better prog
nosis 1n older wnfants In both groups the course s
febrile with Jeukocytosss Spinal find shows an merease
in ecells with early predominance of neutrophuls Or

1) Am ¥ Ds Chid 75 351375 Ma b 1948
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of the ongnal infection Remfections or recurrences
after 3 or more months of negative feces examinations
oceurred 1n 38 of the 79 patients in the 515 years No

fi diff 1 sex d of recurrences was

found

Cholecy sto,, rams taken before and after the 55 year
observation period revealed no sigmficant changes dur
in, that time There was na apparent sex difference 1n
mardence ot nonvisualization at either time

Chromc Typhod Carmer Effect of Cholecystectomy
on Bacteriologic Course A Lattman J A Vachuhs and
A C vy (Umiv of llinows) performed cholecystectomy
on 13 proved chrome typhowd carriers and observed
them for five years after operation during which time
the patients continued to live among many other typhod
carniers some of whom were heavily mfected The first
stool cultures made after surgery were negative i mmne
patients These were obtained 2 days to 10 weeks post
operatively In three additional patients first stool cul
tures were positive and the earliest persistently negative
Teports were not obtamed untat 10 weeks 1o 85 months
after cholecystectomy Despite massive exposure {0 rem
fection these 12 patients remaned free from typhoid
orgamisms for the five vear pertod

{Cholecystectomy 15 to date the anly reasonably sure method of
terminating the typhoid carrier state as attested in this and the

two succeeding report However chloromycetin® effective
typl oid fever de erves a tral m typhosi carriers —1

Treatment of Typhoid Carners with Pemcillin and
Sulfathiazole R M I'ry R E Jones B \oore M T
Parler and S Thomson* carried out expeniments on 17
typhod carrier  Treatment schedules were of three caf
terent types The hirst used 1n seven patients consisted
of 1000000 umts of pemulhn intramuscularly and 15
Gm sulfathiazole orally every three hours for five days
An eighth patient was gaven 500000 umts of pemiaillin
every three hours for seven davs and a total of 25 Gm

€3) 7 Lap £C1 Md 34 549553 Ap 1 1949
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Lutman J A Vaichubs A C Ivy R haplanand W H
Baer? attempted to clarify the bacteriologic course and
role of remnfection and to ascertan any sex differences
m a population of typhoxd carmers mamtained under
one roof for many years and followed bacteriologically

The 79 chromc carriers studied were immates of
Manteno (I11) State Hospital The ori,inal outbreak of
typhowd fever 2t this mstitution was in 1939 Although
the sexes lived 1n separate sections of the same cottage
they were served from the same kitchen Moreover pa
tients exchanged food and soft dnnks and halt the
Iotchen helpers were typhoid carmers Thus these pa
tients not only lived in an area of endemic typhord but
were exposed more or less constantly to remnfection
During 51 vears an averige of 30 cultures chiefly of
feces and unine were made on cach patient with an
average nterval of 22 months between cultures This
represents the largest mass of data obtamned on a con
finuously observed group of typhoid carriers kept under
relatively umform conditions for so many years

In 19 patients (23 per cent) feces and urine were
negative an average of 49 months range being 33-66
months Such patients may be referred to as spontane
ously cured and refractory to rewnfection Duration of
the carner state in these patients before spontaneous
cure averaged 48 months range bemg 25 85 months
Though 26 men were mncluded 1n the study all those
spontaneously cured were women Because panents with
negative cultures were free from the orgamsm for such
4 long period despite exposure true resistance to rein
fectron must have developed No explanation of the re
marhable ex difference m ability to develop such re
sistance 1§ hnown

The Itterature provides no proof whether recurrence
of posttive feces or urine 1n a previously known carner
after an nterval of three or more months 1s due to remn
fection or reappearance of organtsms from a latent focus

) Am T Pub Heath 39 16753679 D cembe 1948
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ence for several weeks after completion of treatment
However organisms reappeared subsequently and hence
11 no 1nstance was a carrier state actually cured Presence
of calcification mn the gaflbladder probably contributed
to difficulty of eradicating typhoid bacills 11 several per
sons 1n both groups

Though none of the carriers treated 1n this study was
permanently cured the authors suggest that this thera
peutic procedure might have some application in treat
ment of the carrier state which persists occastonally
after cholecystectomy or 1n eradicating the carrter con
dition early 1n 1ts development 1 patients convalescent
from typhoid fever It 1s doubtful 1f the procedure used
m these patients can be expected to cure the average
chrome carrier but prolonged therapy with larger doses
of the two drugs might be more frutfut

Cholecystectomy remains the only therapeutic measure

of proved value for eradication of the typhowd carrier
state

DIPHTHERIA

Pemgeillin m Diphth Report of Sub tee of
Public Health Laboratory Service® In this mvestiga
tion penicillin sensitivaty of 284 strains of Corynebac
terium diphthernae 1solated in different parts of the
country was measured Most stramns were tested in each
of two laboratortes Results showed that gravis strains
of C dtphthersae are rather more resistant to pemcillin
than intermeds and that intermedrus strams are more
resistant than mitis Most of the strains tested required
two or three times more pemesihin for in vitro mhibition
than the standard stramn of staphylococcus

Of 65 patients with acute faucial diphtheria treated
with penteillin 1n addition to antstoxan 20 of 37 recerving
a three day course and 23 of 28 receiving a s1x day course

©® L 2517519 012 1948
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sulfathiazole Typhoid bacilh were found m the stools
of seven patients at the end of the course 2nd of the
eighth patient 30 days later

Tre second schedule con sted of four courses each
lasting 234 days during which pemaiilin and suifatha
zale were grvea every four hours Total duration of treat
ment was 21 days mdividual courses being separated by
tntervals of 2-4 days Total dosage was 60 000 00D umts
of perierlin and 90 Gm sulfathiazole Typhowd bactls
were ehminated from stools of only one of the eight pa
tients treated in this manner

In a rnal attempt two carriers were given 5000000
umts of pemcilltn and 15 Gm  sulfathinzole every 3
hours for 24 hours This treatment was repeated three
times with wmtervals of three days between courses Ty
photd bacills remamed 1o stools of both patients

The authors concluded that despite their effectiveness
azamist typhoid dacith 1 cultyre pemseiiiin and sulfaths
azole are not effective 1n treatment of tvphoid carners

Treatment of Typhoid Cammer State Tral of Two
Chemotherapeutic Procedures Robert I Korns and
Ray E Trussell (New Yorh State Dept ot Health)
have been unable to venfy reports 1o the literature that
the typhoid carrier state can be terminated by use of 2
tin compound (heptadekvialdehyde stannoxysterate) or
a comb of p {lin and sul }

The tin compound was admimstered to 21 patents
with typhoid orgamisms 1n stool  None of the estab
fished carners was cleated even temporanly of typhod
facsils Intermittency of the carrier condition was pres
ent 10 3 of the 21 patients both before and atter treat
ment with un

Pemoibp 1000000 units intramuscularly evesy six
fiours and sulfathiazole 1 Gm everv four hours were
given for eight davs to eight tvphod carriers Typhowd
bacilly disappeared completely {rom stools for a period
In two patients cateful study faded to reveal thew pres
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suspected of having acute pharyngeal diphthena were
guen 60000 unsts of diphtherra anttoan and w adds
tore 20000 {40000 1n serere cases) vmits of pemcillin
every three hours for seven days or Jonger if pharyngeal
mucosa was not yet entwrely healed In comparison with
50 previous patients not given pemathin average length
of hospitalization was cut from 57 10 43 davs No deaths
occurred amang pemiciih treated patrents  Three pa
tients not treated with pemailin died

Pemerllin 20000 umts was gnen every three hours
for 50 doses to 44 diphthena carriers Carrter state was
ehmmated m 37 Tonsitiectormy was done op six of the
patients who retamned thesr carver state and on seven
prestously untreated carriers Onlv one remamed 3 car
ner

Cranford concludes that pemmtbn 1s 2 valuable ad
Junct m treattuent of diphthersa and the diphthena car
sier state but that 1t does not supplant use of antiton m
the acute stage or obuiate necessity for surgery 1n a se
tected group of carsers

TETANUIS

Tetanus Treated as R y Problem 1 d 4
by Vernon € Turrer and Thomas C Callowas® (Ervans
ton I} Recogmiion of the smportance of respiratory
obstructton due to tracheal and pharyngeal secretion in
certarn conditions and the abifity to control 1t have fed
10 a completely changed prognosis in many diseases
Thas 15 especsally true of bullar poliomyelis \one ot
seven patients with bulbar poliomyelitts observed by the
authors i 1947 died although five reguired tracheomm\
One patient with th gravis
throat secretsons and mmpending asphyva was (reated
on the same basis with rapd reltef

Certasn other states would seem 1o have the »wme com

By A B 5 o SR 4?2RB483 An 1 1929
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(240000 umts daily in adults) became free from the
fecting organism within four days of the end of treat
ment Lighty six per cent of these pentcillin treated
patents were bacteriologically negative 14 days after
hospatal admssion Only 45 per cent of a previously re
ported senes treated with antitoxin afone were bacteno
logitally negative wathin 14 days These figures support
the view that peruallin treatment shortens duration of
carriage of C diphtheriae tn acute cases

Pemciilin treatment of 31 persistent diphtheria car
riers was folloned by disappearance of the or amsm
{rom the throat of only 13 Thus suggests that with pent
ollin therapy st may well be easier to prevent the patient
with acute mvolvement from becoming a convalescent
carrier than to cure the established carmer

Pemeillin 1o Treatment of Diphtheria and Diphthena
Carrier State has been found bv John D Crawford
{Massachusetts Genl Hosp ) to be highly successful
Observations were made on ail panents admitted for
diphthertz or the diphtherta carrier state to the 279th
Umited States Army Hospital in Berlin dunin  the last
s1x months of 1940

Routine use of pemeilin mn diphtheria was based on
tesults 1 20 diphthema carmers Five of them were
treated with pemecillin sprays every 3 bours for 10 days
seven with pemallin mtramuscularly m 40000 umt
doses every three hours for 25 doses and ei fit wath
20000 umts every three hours for 50 imjections Ihe
carner state was considered terminated if at completion
of treatment three consecutive cultnres at 48 hour mter
vals and a fourth culture 1 weel lfater were negative
Pemeilhin sprays ehmmated diphtheria bacilt i only
one patient Pemscillin given mtramuscularly m 25 dases
elimnated diphtheria bacillh 1 only two patients but
when 50 doses were given the carsier state was elim
nated 1n seven of eight patsents

Consequently dunng a s1< month period 45 patients

@) M owEoglandJ Med 230 0223 A g 5 1948
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was noted and 1t was necessary to insert an ntratracheal
tube and to give artificial respiration by bag for several
minutes

When 1t was found that convulsive setzures could be
controlled so readily by use of curare an attempt was
made to set up a balanced system whereby the patient re
cerved a constant dose suffictent to permit relaxation of
muscles and aeration but not enough to cause resprratory
paralysis After 36 hours of this management 1t was
realized that a narrow zone exasted between the flaced
respiratory paralysis caused by curare and the consider
able respiratory embarrassment caused by the recurrent
extreme tonic muscle spasm of the trunk characteristic
of tetanus In addition collection of visaid secretions 1m
the respiratory passages added a mechanical obstacle to
free exchange of gases

Tt was then reasoned that a tracheotomy and use of 2
respirator would permit maintenance of a clear ar pas
sage and positive control of air exchange With trache
otomy the thick secretion 1 pharynx and larynx would
be by passed and the recurring laryngeal spasms would
be of no consequence It would al<o permut direct removal
of secretions from the trachea Use of a respirator would
allow more latrtude 1n dose of curare It was recogmzed
that 1f a respirator were used without tracheotomy se
cretion would be drawn nto the lower airwav and the
pulmonary field It seemed moreover that when the
patient was fully curarized the clinical picture was simt
lar to that seen 1n cases of bulbospinal paralvsis m
which use of the respirator proved effective after trache
otomy

With the patient on the bed of an opened respirator
an oval section of cartilage was removed from the third
tracheal ring (so that 1t would lte above the respirator
collar) and a no 4 tracheotomy tube inserted When the
patient s head was shd through the neck opening of the
Tespirator collar and the respirator closed condition 1m
mediately becante good Color mmproved pulse slowed



44 INFECTIONS

maon denomnator of respiratory obstruction anoxt: res
preatory weakness and danger of drownme from aspt
rated secretion It occurred to the authors that tetanus
with comvuisions under control by curare would present
much the same picture and respond to the same meas
ures A patient With severe tetanus responded to treat
ment on this basis so remarkably that the authors be
tieve 1t could be apphied 1 most cases of severe tetanu
with satisfactory results

In bulbar pohiomyehitts 1f the arcway 1s cleared ard
kept clear by aspiratron postural dramage and when
necessary tracheotomy or use of the respirator or
both most patients recover Improvement may be so
rapid that 1t mdtcates that the associated depression was
more probably secondary to anoxia (or carbon dioxide
accumulation) of perspheral respiratorv ongin than to
mfection The experience also ndicated that mn a patient
m whom respiratory weakness paralysis or drug action
makes 1t necessary to use a respirator 1t the secretion
cannot be posttively and constantly eliminated trache
otomy muast be done first

The authors patient had severe typical chmecal mam
festanons of tetanus As soon as diagnosts was made she
was grven 80000 umts of tetanus antitoxan intravenously
and 20000 umts Jocally about the wicer Phenobarbital
was used for sedation but because spasms became in
creasingly severe 60 umts of cu are (intocostrin®) was
admmstered intravenously Oxygen was given by nasal
catheter When curare was given the stunulus of msert
g 1 needle set off a tomc convulsion during which
opisthotonos became extreme and respirations ceased for
a half minute at 3 time because of spasm of abdomen
and chest Effect of the curare was dramatic opisthot
onos decreased until the patient lay flat on the table
jan became relavwed as dud sheletal muscles and the
spasm of respiratory muscles was released so that more
normal breatiing was possible However when the effect
of curare was at its hei bt flaccid respiratory paralvsis
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prevented multiplication of Clostridium tetant or pre
vented further production of toxin

{Prevention of the bronc! 15 usually a 1
problem The heavy sedation required to prevent convulsions de
Presses the cough reflex makes respiratory excursion shallow and
increases the Likelthood of aspiration of mucus from the throat

aintenance of a clear arway by frequent suction raising the foot
of the bed and (in severest cases) by tracheatomy are all important
measures —Ed ]

ANTHRAN

Anthrax 36 Human Cases of External Type Treated
Successfully with Pentcillin  Human anthrax 1s a disease
for which no active prophylaxts has been developed Pre
vention depends largely on control of infection n am
mals and use of general hygienic and sanitary measures
As man contracts the disease through handhng of
fected ammals and their products 1t 1s principally an
occupational disease 1n vetertnanans and workers in wool
and leather ndustries

A C LaBoccetta’ (Philadelphia Hosp for Conta
glous Diseases) reports successful treatment with pent
cilhn alone of 36 patients with uncemplicated cutaneous
anthrax In 25 source of mfection was traced to wool m
4 to goat skin 1 3 to hides 1n 2 to goat hair and 1n 2
to horse hair The infectton was commonest 1 wool
workers who include twisters blenders carpet yarn
reelers carpet burlers spinners winders sorters comb
ers and pickers Lxposed parts of the body were most
frequently affected All infections were presumably con
tracted by direct contact with contanunated material
Lesions were on the arm m 21 patients face m 10 neck
m 2 and shoulder chest and back 1n 1 each

Discharge from the lesion was placed on a shde for
examinatton and plain blood agar culture tubes were
noculated on hospitalization and once daily until two
successive smears and cultures were negative Bacter:
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and 1t seemed easter for her to rest and sleep After 10
days dosage ot curare was gradually dimmshed and
after 12 days it was discontimued Use of the respuator
ws stopped for mcreasing mntervals Even atter the pa
tient could breathie well voluntarily she was much more
comfortable in the respirator for several days or untl
she had regained strength and normal respiratory habit

Pemiallin 1 Tetanus Chmeal Analysis of 59 Cases
1 presented by R S Diaz Rivera Lwis R Deliz and
Jose Bero Suare.® (San Juan Puerto kico) On admis
sion all patsents were given 300 000 umts of antitetanus
serum intravenousiv after a negatne shin test for senst
trvty Most of them were given 100000 umts mtramus
cularly also When the portal of entry was accessible 3t
was debnded and when necessary exaised after filtra
uon of .urrounding tissues with 20000 umts of antt
sertm ‘The lesion was left open ard t eated localhy with
hydrogen perouide compresses Daily ntramuscular m
jections o1 5000 10000 units ot antiserum were given
for the next three days In accordance with the patien s
needs for flurd 2000 4000 cc of 5 per cent dextrose m
1sotonic sabine was given intravenously and a stomach
tube wis left m plice Sodumn phenoharbitat was grven
hypodernically 1n doses of 2 gr or more every two to
three hours to control convulsions Rectal instillations o1
ether and o1l were occasionally necessary Pemlin in
doses of 15000 20000 units was given every three hours
WMortabty rate was 20 3 per cent

The diserse seems ) hasve a more serious progros:s 1
patients over 50 or younger than 10 when the incubation
penod 15 less than five days or when the portal of entry
15 1n the head Death resulted from respiratory paralysts
and overwhelming toxemia 1n seven patients trom bron
chopneumoma 1m {our and from extreme dehydration 1
one No causatise 2gent was demonstrable in the cases of
bronchopnenmonsa but 1t can be assumed to be 1 pent
allin resistant organtsuy It 15 postulated that pemedll n
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most cases 1s the speed with which the frst atterdirg
physiaan suspects the nature of the condition and sum
mons a neurosurgeon

Spanal epidutal mfection is usually traceable to prni
mary {or of mflammation located elsewhere When thi
wfiammation 1s near the epidural compartment 1t mav
wvade the space by direct extension as m the case of
vertebral osteomyebitis or by Iymphatic spread as from
2 setyopharyngeal abscess or mediasting} miscuon Os
teomyelitis mav in turn be traced to a more remote focus
of mfection Infection from distant foa s thought to
reach eprdural fat by the blood stream st 3s thus that
furuncles cetlulitts and pyelis metastasize to the cen
tral nervous system Of the 20 pabents 18 had acute
epidural wnfections In 14 antecedent infectioms cutside
the epsdural space were discovered these being sk m
fection 1 7 vertebral osteomvehtis 1 6 and pyelitis 1
1 Sk anfections were the remote primary sources of
mfection 1n two of the patients with vertebral osteomy
&t1s Among shin mfections acne and furuncles were
the most frequent

When established 1n the epidural space nfection
spreads axally along the dural <urface and concentrates
over the dorsum of the wbe The dura 1s so tough that
bactersa rarely penetrate 3t Some s niters ascribe the
paralysis to mechanical compres 1on of the cord or 1o
alterations of sts blood supply Heusner teheves thay
erther may occur

The chmea) everts may be dwvided mto four phases
spinal ache root pun weakness of muscle sphincters
2nd sensibilittes and finally paralyst  1Nness begns with
actung at the affected level of the spine Pain mav be
come severe enough within 24 hours to brin, the patient
to the physician and at this sta,e fever and localized
tenderness over the spine may be the only evidence of
the onditton Suspicron should be aroused if an extra
spinat focus of chirome mfection recent pinal myury or
chall has occurred Usually the physiain 1 frst con
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ologic confirmation of diagnosts was possible 1 30 pa
tients 11 most of whom both smears and cultures were
positive for anthrax bacillus In the six patents for
whom dragnosis was not confirmed bacteriologically
characteristic appearance of the lesion left no donbt as
to chimcal diagnosis

Except to obtain vesicular flud for bactersologic
study lesions were not disturbed Plain stenle dressing
covered the lesion and sometimes a bland ontment was
used to prevent adheston of the dressing Because the le
ston was painless 1t was difficult to rely on the patient
voluntarily to immobilize the involved part so occa
sionally an extrermty was splinted to discourage exces
sive motion Pemcillin was ad ed ntr: larly
to 33 patients (the first 3 patients were given 1t mtra
venously) most patients recerving 100 000 200 000 umts
1n 24 hours at 3 hour ntervals

Of the 30 bacteriologically positive patients 27 be
came negative after 72 hours of pemcillin therapy In
many cases lesions continued to spread and edema m
creased for 24 36 hours after treatment was begun indi
cating that pemeillin apparently has no direct or immed:
ate effect on the tissue damagin  factor of cutaneous
anthrax LaBoccetta concludes that penicilin mtramus
cularly may be safely and successfully used to treat cu
taneous anthrax

{ Streptomycm also seems to be effecttve 1 human anthrax —Ed ]

SPINAL CPIDURAL INFECTION

Nontuberculous Spinal Epidural Infections A Price
Heusner (Harvard Univ ) analyzed records of 20 con
secutive patients with nontuberculous spinal epidural
fections 1t Boston City Hospital since 1930 The med:
cal prof must be d with the clinical
aspects of this disorder because the decisive factor 1n
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CHRONIC OSTEOMYELITIS

Streptomycin 1n Treatment of Chromic Infections of
Bone John C Wilson Jr3 (Percy Jones Genl Hosp)
attempted to deternune whether systemic and local use
of streptomycin 1n 2ddition to thorough sequestrectomy
and meticulous wound care would hasten wound healing
n patlents with long standing osteomyelms Diagnosis
of yelitts was al\\ays t d by I logte
X ray and clinical evidence All patients had chrome dis
charging sinuses which Jed to bone Purulent dramage
had persisted for an average of 19 months and had usu
ally d bed rest Pred ly gram negative
organisms were cultured from exudate of sinus tracts 11
all but two patients These patrents had received exten
sive treatment for chronic septic bone disease including
Tepeated sequestrectomies courses of Orr treatment and
milliens of umits of pemallin

In an effort to efiect healin, a plan of therapy was
evolved which included thorough investigation of bac
teral flora of the wound and determination of sensitivity
of orgamsms to streptomycm and pemciilin  radical
sequestrectomy with saucerization of the wound after
adequate preparation use of penictilin and streptomycin
before during and after surgery and meticulous post
operative wound care

Twenty five men aged 19 39 were treated Bacterial
flora was mixed 1n all but two cases Proteus vulgaris
was the commonest gram negative orgamsm and
Staphylococcus aureus coagulase positive the com
monest gram positive organism Both were present 1n
19 patients Intramuscular injection of streptomyein was
begun 24 hours hefore surgery at a dosage level mdi
cated by orgamsm senstiaty studies Injection was
fimted to 10 days because of toxic reactions with more
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sulted the second or third day of iliness when root paws
are radiating from the exquisitely tender spinial segment
Such symptoms are often construed as neuntis despite
malaise fever tachycardia and leukocytosis (average
15600) Correct diagnosis shoald be made during this
phase of the condition by spinal punctute If diagnosis
18 not made motor weakness mtervenes with graduatly
ascending numbness and impared bladder and bowel
control

Acufe osteomyehtic syndromes differ chmeally from
the metastatic svndrome onlv in that transsuon from the
phase of spinal ache to that of root pan 15 delaved days
or weeks After root pamn begins however the condition
pro,resses rapidly and vertebral changes are usially
demonstrable by x ra\

Once dingnosis 15 made lamnectony for dramnage of
the epidural space constitutes a surgical emergency
Prognosis in chrome cases 15 ,,00d because the syndrome
develop so stowly that the patient 1s almost assured of
operation betore paralvsis 1s complete Prognost 1 acute
cases has alwavs been poor Among the patients studied
all who had no paralysis 2t tsme of operation or who had
paralysis less than 36 hours before operation recovered
By contrast no patient whose paralysts hiad been present
over 48 hours made a nevrologic recovery and all deaths
were among these patients Prognosis tor hife has been
mproved hy use of antibiotics

Vhether the syndrome develops slowly or rapsdly
spunal puncture duning the phase of root pain estabhshes
diaenosis by diselosing esther epidural pus or a subarach
nad block with yellow spinal fud contatmng tncreased
protemn and a few white cells but nerther chemical tar

bacteriologic evidence of leptomentngitis

{These wfections are usually due to Staphylococeus aureus An
erroneons Qsagn ssis of poliomyeliis may be maede The smportant
thing 1 to perform 3 Tumbat puncture promptly and to apgreciate
the nrgency of the situation if & block 1s present—Ed}
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tenderness Pan localized 1n the night lower quadrant and
white blood cell count rose to 20750 X ray revealed no air
under the diaphragm About five hours after onset of pam the
patient was operated on preoperative diagnosis being ruptured
typhord ulcer I were di ded but no
was found There was pus m the abdominal cavity and con
siderable pus was being discharged from < ruptured tleocecal
node The abdomen was closed with a dram and pemcillin
and sulfad; were d for varying
periods The patient was discharged well 27 days after opera
1on

Case 2—Girl 16 was hospitalized for abdommnal pain
She had had fever and malaise for two or three weeks Tem
perature was 104 F The abdomen was distended and tender
and a fluctuant mass bulged into the left fornix Blood and
unne cultures revealed paratyphoid bacilli but no typhod
organisms The hospital course was characterized by nausea
vomiting and high fever Death occurred four weeks after
onset of illness Autopsy revealed no intestmnal perforation
but one mesenteric node was necrotic and exuded pus nto the
abdominal cavity

Review of the literature reveals that peritonitis from
suppuration of lymph nodes 1s extremely rare

Synergism in Experimental Infections with Nonsporu
lating Anaerobic Bactenia Nonsporulating anaerobic
bacteria have been 1solated 1n pure and muxed culture
from human and ammal infections since the early days
of bacteriology Thus the role of anaerobic coccr par
ticularly streptococc: 1n puerperal sepsis has been estab
lished by many workers Bactenum funduliformus has
been 1solated from septicemias and a vartety of other
infections as have Bactertum melaninogenicum the fusi
form bacteria and other bacteroides The nonsporulating
anaerobic bacteria are notably avirulent for laboratory
ammals There 15 conversely abundant evidence of the
pathogemeity of these bactenia in muxture with other or
ganisms 1 pus and 1 culture

Previous study of bacterral flora of the normal post
partum utertne cavity and the uterine cavity of patients
with endometritis failed to reveal sigmficant correlation
between bactersal species present 1n cultures and the dis
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protonged therapy and because bactersa became drug
resistant so rapidly that blood Jevels after 10 days ase no
longer bacteriostatic P lin was also ad d
intramuscularly 1n doses varying from 50000 to 100 000
unus every three to four hours depending on seventy
and sensiivity of infection caused by gram postive of
ganisms

Sequestrectomy is the most smportant part of treat
ment Unless all necrotic bone 1» removed no amount of
antibione will heal the wounds After adequate seques
trectomy wounds were not disturbed for 14 days Dress
ings were then done at weekly intervals 1n the operating
room under strict aseptac techme Streptomy cin in plasma
and pemcdlin were apphed locally at each dressing

Results of treatment were encouraging Healing oc
curred 1n 21 of the 25 patients In several healing had
been present tor seven months and in others for two fo
five months at the time of writing Patients were en
thusiastic because their wounds were almost paspless and
odorless and dressings caused mimmal discomfort The
four pattents who faled to respond have had amputa
uons

EThe title of this artile s somew hat musleading The key to cure

of rhromr osteomvelitis 15 surgical extsion of all chromeally 1
fected ussue Chemotherapy 3 only a helpful adjunct—Ed ]

MINED BACTLRIAL INTLCTION

Acute Pentomitis Following Rupture 6f Mesenteric
Lymph Nodes 1s reported 1n a case of typhoid and one of
paratyphoid by J Warren Kyle and Russell H Patter
sont (Umv_of Tennessee)

Case 1 —Boy 14 dunng the fourth week ot typhod fever
fad sudden onset of generalized abdormnal pan and nausea
without vomting Temperature vose from 99 to 103 F and

ise rate from 90 to 150 Examnation revealed generalized
abdominal tenderness figsdity and distention  with rebound
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actinty than did the anaerobic streptococer only a few
strains of which were effective

Further studies on the mechanism of synergistic ac
tivity showed that heat hilled whole cultures of Bact
necrophorum enhanced virulence of Str liquefaciens and
that the active principle was not removed from bacteral
cells by grinding with sand by digestion with trypsin
or by extraction with trichloroacetic acid Heat treated
but incompletely killed culture and cell suspensions of
Str hiquefaciens were mactive 1n enhancing the virulence
of Bact necrophorum culture

It 15 concluded that synergistic activity 1s exhibited in
nfections with a varety of nonspornlating anaerobic
bacteria 1n combination with each other or with aerobic
orgamsms and that the property of enhancing bactersal
virulence 1s tntimately associated with the cell substance
at least 1n the case of Bact necrophoram

[V e have the impression that anaerobic streptococcs are of par
tcular importance 1n postpartum infections smce they can some
times be recovered 1n pure culture from mtraperitoneal abscesses or
pulmonary metastatic infections Mixed anaerobic infections are
however very common and this demonstration of synergistic action
by different anaerobes probably has climcal significance —Ed 1

TULAREMIA

Aureomycin in Treatment of Expertmental and Human
Tularemia Theodore E Woodward Wilhlam T Raby
Williford Eppes Wilham A Holbrook and John A
Hightower® (Unmiv of Maryland) compared the effec
tiveness of streptomycin aureomycin and chloromycetin®
m mice experimentally infected with tularemia and
treated three patients with tularemia with aureomycin

Results of three separate experiments with mice re
vealed that aureomycin was consistently more eftectsve
than streptomycin and chloromycetin® m delaying death
Chloromycetm® was least effective
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ease process Intrauterine flora was sumilar to that of
the vagina n trichomomasis Orgamsms most frequently
1solated were aerabic staphvlococc: hemolytic and non
hemolvtic streptococer and diphtherod rods and inaero
bic streptococes micrococer  Bacterium  necrophorum
and other bacteroides These results sug,ested an
1eshgation of the role of bacteral syncrgism m pre
duction of mfection by nonsporulating anaerobic bac
ter1y The concept of the synergistic actnaty of tno or
more batterial species 1 giving tise to effects not pro
duced by the component organisms in pure cuiture has
been demonstrated an biochemical reactions as well as
m infectious processes

K Eieen Hite Marcia Locke and H Close Hesseltine
{Univ ot Chicago) studied experimentaf infections of
mice with pure cultures of representative anaerobic bic
teria singly and 1n misture wath other aerobic and
anaerobic organisms White mice were inoculated sub
cutaneously 1 the abdomnal wall with a constant voi
ume ot singfe pure cultures or mixtures thereof and size
and type of the resulting lesion during 1ts development
and at qutopsy atter hve days were observed Bacteriof
ogy of lesions was studied m direct smears and ocea
sionally by cultures and histolomic appearance of repre
sentative lesions was studied i microscopic ections of
autopsv fissue Comparisons ot lestons were then niade
on the basis ot production ot necrosis ot the 1bdomnal
wall and by an arbitrary mtechvity score

Syner.,tsm m mixed bacterial intections as seen by
production of necrotizing lesions of the abdominal wail
and by migh nfectinity scores was demonstrated usmg
combinations of anaerobic streptococar Bact neero
phorum Bact melamnogenicum  other bacteroides and
the fusiform bacterium with each other and with aerobic
Staphn lococens  afbus Streptococens hquefcins and
Streptococeus mtis The anaerobi bacterotdes partict
jarlv Bact necrophorum exhibrted greater synergistic
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athuity than did the anaerobse streptococc: euly a few
stramns of which were effectne

Furthker studies on the mechansm of sipergistic ac
tvity showed that heat hilled whole culbtures ot Bact
necrophorum enhanced virulence of Str hquefactens and
that the actine pninciple was not remosed §som bacterial
cefls by grinding with sand by digestion with trpsm
of by extraction with trschiororcetic and Heat treated
bot sncompletely killed cultuse and cell suspensions of
Str tiquefaciens were mactn e m enhancing the sirufence
of Bact necrophorum culture

Tt 1s concluded that synergistic actnan s exhibited i
safecons wath a sasiety of ponsporslating anaerabic
bacteria m combmation with each other or Witk aerabc
argantsms and that the property of enbancmng bacteral
vrulence ss imtumately associated with the el snbstance
at teast m the case of Bact necrophorum

£%e have the tmp assion that aneerobic streptotecer are of par
ticulsr smpostancy 5 postpartum smiections smee thex cxn som
41mes be retovered w pure culture § om mirapentonea ab ¢ es or
pulmonary metastate wiections \lixed anaerobee mfections ar
however very common and this demonstration of ynergrsic act n
Uy different anaer bes protably bay chmeal s gn ficance—Ed

TULAREAMIA

Auresmyon i Treatment of Experimental and Human
Tulatemis Theodore L Wovdward Witham T Raby
Wiliiford Eppes Walliam A Helbrook and John A
Hightower® (Umv of Maryland) compared the effec
ineness of streptomyain aureormyom and chloromy cetin®
m ouce espennmentally nfected with tularerwz and
treated three patrents with tularemia nuh aureonn cin

Results of three separate experunents with mice re
vealel that aureomyein was consistentls more effective
than steeptomy an and chloromi cena® 1n delasing dea h
Chit sromycetm® was Jeast effectne
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All three pattents responded well to aureomycin One
patient had a severe infection which would have prob
ably termmated fatally without chemotherapy His rapid
response to aureomycin with prompt recovery and that
of the two other patients treated with this antibiotic sug
gests that aureomycin may prove as effective as strepto
myesn m management of this severe disease Ease of ad
mimstration of aureomycin which may be given with
equal effectiveness either orally or intramuscularly and
1ts freedom from toxic complications justify a thorough
climcal comparison with streptomycin m tularemia

[Further observation on aureomyttn 1n_human tularemia will be

needed It 15 difficult to believe however that any agent will greatly
excel streptomycin in this disease —Ed

BRUCELLOSIS

Aureomycin Therapy in Human Brucellosis Due to
Brucella Meltensts Because streptomycn and sulfadt
azine were found effective aganst Brucella abortus n
fections this treatment was admimstered by Wesley W
Spink  Abraham I Braude M Ruwz Castaneda and
Roberto Sylva Goytia” to patients with Brucella meliten
sts infections in Mexico General Hospital Mexico City
When 1t became apparent that streptomycmn and sulfa
diazine were less effective 1n this more mahgnant form
of brucellosis aureomycin was tried despite laboratory
studtes that indicated 1ts effectiveness was less than that
of streptomycin To the authors surprise aureomycin
proved very effective

Temperatures became normal within two or three days
after institution of treatment in 24 patients given aureo
myan Improvement occurred not only 1n patients with
acute brucellosis but also 1n those with chromic forms
of the disease The authors recommend that a total daily
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dose of 4-0 Gm be adnunstesed orally for tno neeks

Blood cultures taken one ta three months after therapy
were positsre an only 3 patients Because many patients
were prien smaller amounts of aureomycn than thase
recommended 1t 1s hoped that even this smalf percentage
of positive cultures may be ehmmated

o senaus side effects from aureomycin were detected
Half of the patients who recenved 05 Gm aureomycin
every 6 houss expersenced an abrupt nise in temperature
and shock B 12 hours after wnststution of therapy but no
sertous compheations followed When smaller mtral
doses of aurcomyciny were administered fewer reactions
oceursed The only other side effects were transient muid
nausea vomuing and diarrhea

Lin the 1948 Yean Boon or GENERAL MEDICINE enthusastic

attention was guen to treatnent of brucellosis with a combimation
oi s(rtp!omycm and suHfacazme Thxs farm of therapy 1s alceady

¥ plus
(sek the next two’ articles) ‘Ao " here are ramors that shioro.
mycetnd 13 effective an brucelions —E&}

Effect of Combined T with A and
Dishydrostreptomycin on Brucella Infections m Mice was
determined by Fordyce R Helman® In these expert
ments Brucella swms organisms were ingected into muce
and after 48-65 howss in different experiments antib1
otics were started After 10 days treatment with varous
antibrotics anmmals were kalled and spleens removed
After weighing spleen cultures were made by streaking
the cut surface of the spleen over eulture medrums or by
emulaifying a piece of spleen diluting the emulsion with
nutrient broth and pounng thus onto agar The different
therapeutic agents used included aureomycin aureomy
an with dxhydrostrepwm)cm anreomycin % ith dlhy
dr y and and
with aih yé yan In a further exg Bru
cella abaortus org:mxsms were used and the effect of
aureomyesn and dihydrostreptomyem compared with
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those of chloromycetin® alope or 1n combiation with
suftonammdes aureomycin or dihydrostreptomycin

In experiments with both strains of brucella organsms
aureomycin and dihydrostreptomycin were the most
effective method of treatment

Combined Use of Aureomycin and Dihydrostreptomy
e 1n Treatment of Brucellosis 1n man was attempted by
Wallace E Herrell and Tracy £ Barber® because of
the satisfactory result of this form of therapy mn animal
expermments Though good results have been achieved 1n
human brucellosts by combined use of streptomvan and
sulfadiazine the combination 15 not successful in all cases
and the toxicity 15 a disadvantage Few toxic effects from
aureomycin have been reported and dihydrostreptomy
cin does not have as pronounced toxic effect on the
eighth nerve as has streptomvcm and has the same anti
bacterial actiaty

Aureomycin and dihy drostreptomycin were admimus
tered to four patients with brucellosis two from the
Brucella surs strain and two from Brucella abortus
strain All four recovered promptly and no recurrences
followed One patient was afebrile after 48 hours treat
ment 1nd two others after 72 hours

Recommended plan of treatment conuists of admims
tration of approximately 3 Gm aureomycin duly orally
with simultaneons admimstration of 2 Gm dihy drostrep
tomycin a day mtramuscularly Aureomycin was given 1n
four doses at 8am 2pm 8pm 1nd 2 am so that
sleep was interrupted only once during the moht and
dihydrostreptomycin was given 1n two or four doses
daly Tor acute brucellosis average course of treatment
15 1214 days but i treatment of culturally proved
brucellosts 1n which therc 15 some Iocalizing lesion such
as imvolvement of the skeletal system or urinary tract or
endocarditts the authors recommend that the course be
extended to 21 28 days

Though it 15 not snggested that this treatment 1s spe
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afic for brucellosts the zuthors believe 1t to be the most
effectine method avaalable It has the added advantages
of bewng conventent for the patient and relatssely non
tote

Impaired Cerebral Functions in Chrome BruceHosis
were studied by MNathaniel S Apter Ward C Halstead
C Wesley Iusele and Norman B McCullought (Uan of
Chicago) Attention was drawn to the psychophysital
problems of chronte brucelloss by several patients wuth
psychologie disturbances which could not be adequately
explamed by medical findings and appramsal of basic per
sonahty structure Ten such patients were evaiuvated by
the comtined techmics of the intermist neuropstchiatrist
and experimental psychologsst The diagnosis of brueel
losss was based on convincag evidence 1w & of the 10
rases blood cultures had been positive

Evidence of orgamc brain disease w these patents
nas based chiefly on results of a battery of neurapsycho
logic tests designed and previously publicized by Hat
stead These tests are for the purpose of differentating
beh: i e from cortscal damage
and those independent of cerebral myury Vahdity of
ferences drawn from these tests has been established by
detaled study of selected neurasurgical patients with
knawn localized brasn Jesions Results of these tests are
expressed as impawrment wdex A low mmparrment
dex (0-03) 15 imterpreted as evidence of good biologsc
mtelligence A high impairment mdex (035 1} 1 pres
ence of normal scores on control tests s mterpreted as
mnmpairment of ologic intethigence

Of the 10 patients studied 1mpasrment ndexes of 06
or higher were found 1 7 This study 15 nterpreted
as revealing severe personahity changes m patients with
brucellosis of & degree comparable to that seen m pa
tients with surgical removal of the prefrontal lobes of
the brasn Though it 15 not presumed that the incidence
of orgawec bratn disease sn this small seres of cases 15

1) Am F Poyh ot 103 361365 D wbe IWME




60 INFECTIONS

n any sense an indication of ncrdence of this complica
tion among patients with brucellosis tn general 1t does
provide a possible explanation for the frequent diagnosis
of psychoneurosts 1n patients with brucellosis

Brucellosis and Multiple Sclerosis Cutaneous Reac
tions to Brucella Antigens Because cramal nerve dis
turbances were found m S per cent and typical multiple
sclerosis was found in 04 per cent of 2 large senes of
brucellosis patients L R Kyger Jr and Russell L
Hadea (Cleveland Climic) attempted to determune of
multiple sclerosts nught be a central nervous system
manifestation of chrontc bruceliosis Three types of shin
tests for brucellosis were placed on 118 patients with
muitiple sclerosis Reactions were positive 1n 96-100 per
cent but m only 21 and 31 per cent of two senes of con
trols

To be sure that positive reactions did not result from
abnormal cutaneous sensitivity to antigens in general
other shin tests were used Positive reactions to OT
occutred m 15 of 41 patients to histoplasmin i 5 of 34
and to coccidioidin i none of 34 tested Streptococcus
vaccine produced no positive shin reactions and Hem
ophilus influenzae vaccine produced positive shin reac
tions 1n 10 of 19

No evidences of tularemia cholera or other diseases
which cause agglutination of brucellosis antigen were
found

Agglutination reactions were positive 1n 5 of 23 pa
tients with multiple sclerosis Titers were 120 120
140 1160 and 1 320 The last two were taken four to
five weeks after shin testing Another laboratory found
positive reactions in four of mmne patients for whom
negative agglutimation tests were reported by the au
thors laboratory

The authors emphasize the sumlanty of geogriphic
distrsbution and pathology of the two diseases and sug
gest further imestigation of a possible connection

@ AmJ M S 216 689 €3 December 194
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{Briceffosss continuts 15 be 3 complex and contsoversial disease
It will be yeealled that some years ago an attempt v 2y made to
demonsirate a relationt between 3t and Modgkms disease -Ed 1

HAVERHILL FEVER

Haverull Fever (In Connection with Case Observed
w Sweden) Arthur Engel® (Falun Sweden) reparts the
first case of Haverhuil fever described m Sweden Mode
of infection was pot known In 1914 5t was first reported
that bites of sats and rrce could infect human beings
with an orgamsm Streptobacilus mondiformis  which
causes an acute septic iluess actompanted by sk
and jont symptoms The epideruc of this disease oc
curning  Havertull Mas  1n 1926 was spread by
fected malk A subsequent eprdemuc 1n Chester Pa in
1929 sy olving 400 persons was also spread by nfected
milk

Str mombifornus 1s one of the most pleomorphee or
gansmis known Its pleomorphiss has led to a varymng
and sometimes contrafactory series of reports om its na
ture Optimal medums for s growth are tryptose
phosphate and dettrose starch in broth or agar bath
with asatrc iwd or antmal serum added To keep the
orgamism ahive frequent transfer 1s necessary The or~
gamsm may escape detection because 1t grows poorly or
ot at alt on ordinary agar and broth Incubation tunie 1s
one to three days

Climcal preture 15 vasted but usaally s that of sep
ficemnta with a tendency to cychic relapses Onset v usy
ally acute with attacks of shivenng vormiting and se
vere headache In chudren comvulsions often oceur
Temperature falls to normal between the second and
fifth dav and during defervescence an eruption appears
on eviensor sides of extremsties espectally around the
jomts About 3 dav later jommt symptoms appear Re
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lapses often occur at intervals ot hve to seven days Next
10 fever and vomiting headache 1s the most common
symptom  Subcutaneous abscesses and bronchopneu
moma have been reported to complicate this disease

Diagnosis 15 established by 1dentifying the causative
organism from the blood or {rom the irticulat flud In
liquid substrates the bactensa grow in colonses or cotton
balls on the surface of the sedimenting blood corpuscles

Str monbiformis 15 ressstant to sulfonamide but sen
sitive to pemoilin Pro nosis 1s imvanably favorable
and recovery s usually rapid except that shght jorr*
symptoms may persist for long periods

Dragnosis 1n the author s case was confirmed by find
mg a high agglutination titer to Str momhiforms

LLPTOSPIROSIS

Four Cases of Leptospira Canicola Infection in Eng
land are presented by I f M Taurent T St M Norns
J M Starks § C Broom and J M Alston® in a sym
postum Though only about 100 cases of human camcola
fever have been reported the disease has been found tn
most parts of the world

Case 1 —Youth 19 was hospitalized because of a four day
sllness charactenized by headache fever and a rash on the face
and chest diagnosed as memngitts The neck was stiff but
Kernig s sign was not present and spmnal flmd was normat
Temperature was 1008 F and there was marked conjuncti
vitis On the third hospital day kernig's ssign was present and
there were 290 cells/cu mm ‘spnal fluid The next day rash
fever and memmgitic signs subsided Diagnosis of cameola
fever was finally established by agglutination tests Fifty days
after onset the serum agglutinated L canicola i a titer up to
13000 about 100 days after onset the titer was 1 3

Case 2—Woman Z8 had a history simlar to that of the
first patient On admission spinal fluid contained 1320 cells/cu
smm The thirtieth day after onset agglutination was positive
with L camcofa m a'titer of 13

14) Lanc t2 4351 1710 1948
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Case 3~Woman 40 had a lustory ssmdar to that of the
o previous patiensts with e addition vomiting and bluremng
of vision The skun rash resembled erythema nodosum The
neck was stiff but Fermp s and Brudanski s segus were not
present. Spinal fund on adnmussion zontuined 48 eelisfcu mm
but two days later contained 233 cells She was apparently
well 2 weeks after anset bt 3 week later had a tslapse which
lasted 10 days Serum agglotmated L camcola to a tuer of
3000 on the tustith day of silness

Case $~Youth 18 was hospitalized because of hstless
mess yormting  abdominal pam and headache of four days
duratier Thete were shight rsght sided erhary wijection eck
egdity and Kermigs sign Laumbar puncture revealed 380
cells/es mm  all lymphocytes Qo the seventh day of lfness
a strong positte agghutination with L camcola was obtaiged

Of the four pattents three had dogs when thewr 1l
nesses Began Previous studies have shown that 30-40
per cent of dogs harbor L canicola 1n staols

Human cancola smfection 15 pot always accampanted
by meningiss At onset all four patients had headache
and fever with vertige vomuting or abdommal pam
Eye signs—conpunctnal or obary mjection  phote
phob; pups} snequalihy misty wisson or blurred disk
edges—developed n all patients during the ilness Rela
tive promunence of such eye signs has been noted
memngeal forms of Weds disease Suff neck was pres
ent 1 all {our patients and hermig s sign i three One
pattent had weakness of dorsiflexors ot the foot Max
tmal abnormal findings 1n spinal fluid saried from 233
o 1320 cells/eu mm (akmost all lymphocytes) and 20
400 mg per cent proten In three paterds feuhocye
counts showed hitle abnormalsty except for relative v
phocytosss Though jaundice 15 often thought to be an
essential feature st may not be present The authors sug
gest that leptosp be consulered m differen
b3} hagnows of all cases of Jymphorytic menngins

{Alhough picocytos s 1 recopmzed as a Coniman oocurrence i
Wuls disease 1t 1 becom ng snereasmgly evident that a ¢ nxal
brcture of men ngis without any evidence of hepatin o neplt s

3y be the present ig complamt in teptosiral miecnon e pec ally
with strains other than wiesohemorrhagsea —Ed 1




HISTOPLASMOSIS

G hzed Nonfatal Histopl m an Infast
Though 1t had been suggested that hustoplasmosis 1s 1e
sponssble for pulmonary calesfications found n tertan
persons with negative tubercubn tests not until 1948 was
a report made on patients with this disease studied dur
ing the acute phase who subsequently recosered Another
such case 1s added by Richard W Blumberg Isaac Ruch
man and Ralph J Johansmann® (Unn of Cimcinnaty)

Gur? aged 2 months had had nasal discharge and cough for
two days She appeared well developed and well nourished and
strstable but not acutely 1l Temperature was 993 F The only
positive physical findings were 2 mucond nasal discharge and
firm nontender ealargement of the Iiver 4 fingerbreadths below
the costal margin and of the spleen 234 fingerbreadths below
the costal marmin There was no lymphadenopathy

During three weehs hospitahization size of Jiser and spleen
remamned essentially unchanged Red cell count remamned
around 3 000 00D ard hemoglobin 7 8 Gm per cent Rady tem
perature ranged from 99 1o 100 F and occasionally rose to 101
F Tuberculm and f toplasmin skin tests wete negatnve but
both mother and father had strongly positive hustoplasana skin
tests Hostoplasma capsulatum was 1solated from blood culture
and from culture of materal obtaned by biopsy of the fiver
and bone marrow

After dragnosts was made the patrent was transfused She
ate well and gamed a httle weight She conhnued to de well
after feaving the hospital and when last observed at age 16
moniths had continued to gain weight, Liver was 134 finger
breadths below the costal margm and spleen 1 fingerbreadth
below the costal margin X ray of the chest taken one year
after onset of nfection showed no evidence of caleification or
other abnormalities Serum obtamed after discharge from the
ho pital fixed complement strongly and a histoplasmm stan
test repeated three months after the first test was positive

A similar change wn skin sensitinaty from negative to
positive after recovery from the acute phase of histo
plasmosts was reported in three ather patients who re
covered from this disease It seems likels that durmng the
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acute phase the patient was in a preallergic state sim
lar to that often seen in early tuberculous infections

MYCOBACTERIAL INFECTION

New Mycobacterial Infection m Man 1s discussed by
P MacCallum Jean C Tolhurst Glen Buckle and H A
Sissons® (Melbourne) on the basis of six cases of skin
ulceration with invasion by acud fast baah (Fig 3)
and laboratory studies The ulcers were first thought
to be tuberculous a diagnosis which the finding of acid
fast bacilli appeared to confirm Orgamsms were so
abundant (Fig 6) that their presence was obvious even
with Grams stain which first revealed them as diph
theroid forms i histologic sections Abundance and
grouping of the bacilh and absence of the common histo
logic pattern of tubercle however cast doubt on this
diagnosis from the beginning When material from three
patients was examined bacteriologically the orgamisms
despite their abundance in tissues and exudate failed
to grow on any of the mediums commonly used for cul
tivation of tubercle bacillus and glandular or other le
stons did not result from gumnea pig moculation This
strengthened the suspicion that the orgamsm was un
ustial and causally related to the ulcers

Five patients came from the same district a mixed
farming one Inquiry about a possible animal reservorr
gave no immediate clue to further nvestigation along
this line The patients Ived m good home condittons at
widely separated points and were strangers

Attempts to cultivate the acyd fast organism directly
from tissues of the first four patients were unsuccessful
Growth 1n the first case was obtained only after passage
through rats but as the result of experience gamned with
orgamsms so established direct cultryition from the
uleer was successful in the sixth case

6 JTPth&B t60931 J 1y 1948



66 INFECTION\S

The uleers were characterized grossly by indolent ex
tension from the center of a small breach 1n a solitars
area of mconspicuous shightly irrtable duration by
intractibility to treatment by pyogemc reaction and
edema and often by acceleration and aggravation of the
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condition by the therapeutic measures used and by
slonghing and denudation of large areas with lnttle or
no disturbance of health and absence of complications
The lesions spread by of margmal nd

with breahdown resulting in steep sided or even under
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cut edges of scalloped outhne exposing necsotse ooking
tissue en floor and walls

Histologre exanunation of tissue exased from margins
or base of ulcers showed certatn features in common
Tissue hmng the ulcer wall and foor was necrotic necro
15 beng most extensive 1o fatty tissue 10 which 1 ex
tended beneath the dernus for varied distances Outhines
of affected fat cells were obscured so that the tisue
appeared smeary  Tenaciously acid fast baedh were
found 1 great numbers m every tnstance grouped char
actersstically tn sharply defined oval or rounded masses
often as great in dameter as fat celts Vasculas engor,e
ment edema and polymorphomclear erugration around
the necrotic focus varted but appeared to be correlated
with the degree of pyogenic infection o sign of
bercle follicles giant cells endothehod groupmn, or
£agealion was seen n amy section

Diffieulty of cultivation of the orgamsm and sts be
havtor toward faboratory ammals sase the question of
s relation to other mycobacterta especsally those of
leprosy and tuberculasis However no such single ulcer
mamfestation as a sole sign of leprosy has been re
corded so far as 15 known so that probabiimes are
agamst these cases bemg leprous Wheseas leprosy 1s not
known to assume this ulcerative form there are chn
mal manifestations ot tuberculosts which are wirtually

4 hable from those ! m these cases
Hopever though chntcal dustinction from tubercutosts
1S not so clearcut fasture to demonstrate tubereulosss by

the usuat laboratory praceduses excludes fhis dragmoss
also

The smvestigations pravide valuable new means af
comparative exammation of the mycobacteral group A
mycobactenal miection cannot be dismissed as etwlog
teally unimportant on the ground of failure to cultsate
the orgamism under ordinary laboratory conditioms or
fatlure of gumea pig tests \loveover presence of

diphtherord bacith 10 a section of tissue should atwais
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The ulcers were characterized grossly by indolent ex
tension from the center of a small breach n a solitary
area of nconspicuous shghtly irnitable induration, by
intractability to treatment by pyogeme reactron and
edema and often by acceleration and aggravation of the
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condition by the thesapeutic measures used and by
sloughing and denudation of large areas with little or
no disturbance of health and absence of complications
The lestons spread by extenston of marginal nduration
with breakdown resulting 1n steep sided or even under
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temperature below 37 C Though growth at best 1
slower and scantter than that of human tubercle bacilly
no further difficulties have been ed 1n culture
of the orgamsm at temperatures of 33 C and the organ
1smt was successfully cultivated directly from the ulcer
of the last patient In its nutritive requirements the or
gamism 1s fastidious to a degree comparable with the
tubercle bacillus

In Vitro Cultivation of Rat Leprosy Orgamsm Close
resemblance of rat and human lepms) makes rat leprosv
a valvable tool for und the patt of
human leprosy Similanty of pathologic mamfestations
of both diseases has prompted many attempts to culture
acid fast bacteria found 1n lesions characteristic of both
diseases but these attempts have not been clearly suc
cessful because of failure to reproduce the disease m
ammals from administered subcultured materral Rivha
Ashbel and Alexander Poljakoff? (Hebrew Umv  Jeru
salem) report cultivation of the rat leprosy bactermum
with 1dentity of the culture confirmed by induction of
typical lesions m rats

Previous studies had indicated that metabolic activaty
of both bacteria and leproma was feeble (low oxygen
consumption and mmeasurably low aerobic or anaerobic
glycolysts as determined by acid formation) It was
therefore decided to attempt to grow the rat leprosy
bactesi2 in comparatively simple mediums allowed to
undergo gradual spontaneous desiccation under condi
tions 1n which prolonged observation was possible

Four egg slants were 1noculated with leproma material
and kept for a long persod at room temperature By 269
davs after inoculatron tubes were dry and normal saline
was added Smears prepared from one tube and stained
by Ziehl Neelsen stain revealed a few acid fast bacteria
By 510 days after moculation more saline was added and
the same tube re examined Manv bactera mostly n
groups were seen on smear Subcultures were made on
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suggest the advisabahity of making a Ziehl Neelsen prep
aranon Itis also msufficient to assume that a tuberculous
mfection 15 present because acid fast bacilh are found
or mn an area of endermc leprosy to make a dagnosis
of leprosy without further differential mvestigation

In treatment fomentation and most active measures
aggravated the condion The simplest dressmngs e,
salie were least disturbing The only effective measures
were wide excision followed when vigorous granuia
tions were present by skin grafting and centripetal
elastic sponge pressure and apphication of simple lotions
After granul developed of numerous my
cobactera in surface exudate m no way hindered success
of skin grafting an experience tn Leeping with observa
tions by plastic surgeons regarding other bactersa which
m such circumstances cease to be effectnely pathogeme

In three cases in which detailed laboratory studes
were made material from uicers infected rats and mice
but not gwnea pgs In rats charactensng lesions were
produced including ascites cutaneous edema and uvleera
non and the disease was transferable indefintely from
rat to rat Similanty of lesions in ammals and of morpho
togse and cultural characters of the strams confirmed the
opimon that organisms isolated from each of the patients
were of the same species Motphotogically the orgatusm
resembles human tubercle bacillus It 1s gram posttive
»f methyl violet stain 1s warmed 1t stains brithantly by
Ziehl Neelsen method and 1s strongly acid fast Evidence
that thts acid fast bacillus 1s not one of the wefl known
mycobacteria follows from study of pathogenesty of the
genus Human or bowine or vole tubercuiosis was not
produced n gwnea pigs Avian tuberculosss was not pro
duced m a cocherel and lestons were not produced s
cold blooded aninals Reservowr of the orgamsm and
method of transfer to man has still te be elucidated

The fact that lesions in man were on the shin of ex
sremities and those in rats an the scrotum of on the tas
and hmbs suggested that the orgamsm might reantee a
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ward and Joseph E Smadel ® Chloromycetin® 1s a crys
talline substance relatively insoluble i water but well
absorbed from the gastrowntestinal tract Despite bitter
taste 1t 15 well tolerated orally and this method of ad
mimstration produces blood levels of the drug compara
ble to those after parenteral admimistration

The drug was given 15 patients with Rocky Mountamn
spotted fever The patients were observed throughout
the remainder of the febrile course and convalescence 1n
the hospital Ten patients were under age 16 Important
climecal diagnostic criterta included history of expasure
to ticks (found in 12 patients) persistent fever since
onset characteristic rash and other suggestive abnor
malities which included severe headache mental dulness
torpor or delinum splenomegaly tarsal conjunctivitis
shht periorbital edema and photophobia None of the
patients had a history of any other type of infection
capable of producing the chimcal picture Laboratory
confirmation of diagnosis was accomplished by one or
more methods In some diagnosis was confirmed by 1n
jecting patients blood into uinea pigs and performing
complement fixation tests on guinea pigs Serum after
the ammats had a temperature of over 104 F for three
consecutive days Blood was drawn before treatment and
on the average of four times during therapy for guinea
pig moculation In other patients diaenosis was proved
by agglutimation tests for Proteus OX19 performed be
fore treatment and thereafter everv four davs during
hospitalization Titers higher than 1 160 were consid
ered posmtive In others diagnosts was confirmed by
complement fixation test agamnst antigen of Richettsia
nickettsn Titers above 1 10 were accepted as positive
Complement fixation reactions were positive n all pa
tients Agglutination tests were positive 1n 14 and guinea
pig moculations positive 1n 7

Chloromycetin® was admmstered orally Except for
the first two patients and one other in whom gavage
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flooded egg slants and 38 days later a random tube
showed numerous acid fast bacteria and macroscopic
colonies Subcultures then made on senusohd agar
medm showed numerous acid fast bacterta 24 hours
later and subculture from the scmisolid medium showed
macroscopic growth 1n six days

Inall 76 tubes of various medims were oculated at
different times with material from 10 rats previowly m
fected from other rats Of these 76 tubes 66 proved post
tive Mimimal period requisite for defimte multiplication
was 50 days Ten tubes showed no multiphcation untif
115 years had elapsed Impression was gamed that
growth was fastest on semisolid a ar plus rabbit blood
Once good cultures were obtained 1t was simple to obtam
rich subcultures m a wide variety of routine medims

Proof that these acid fast bacteria were rat lepro v
orgamsms w1s established by expersments m which 100
rats were given mjections of the primary cultures and
vanous subeultures Of 53 of these rats killed from Z
days to 115 years after moculation 22 were positive Of
47 amimals killed one to three vears after woculation 9
showed various neoplasms and 10 had typical rat leprosy
These results suggest that other workers results would
have been clearer had both their cultures and subsequent
animal inoculations been allowed to proceed much longer

Duning preparation of this paper opportumty arose
to compare these findings with those of Wells for the
vole acid fast bacillus and a number of points of similar
ity of this orgamsm to the rat leprosy or,amsm were
noted The rat leprosy bacterium may he closer to the
vole bacillus than to the well estabhshed human and
bovine types

ROChY MOUNTAIN SPOTTED FTVER

Treatment of Rocky Mountain Spotted Fever with
Chloromycetin® 13 feported by Maunce C Pincofls
Lrnest G Guv Leonard M Lister Theodore 1 Wood
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hours after the imtial dose Average duration of fever
after imtiation of therapy was about 22 days

A few patients vomited after the first or second dose
but not thereaiter Diarrhea and yaundice were not ob
served Repeated studies of urine and bloed during treat
ment failed to show any evidences of drug toxicity

For comparison the records of 46 patients admitted
before chloromycetin® was available were studied Fig
ure 7 gives data on duration of fever in both groups

[Chloromycetin® and aureomycin (sce following article) seem
unquestionably superior to para aminobenzoic acsd in rickettsial
1nfections —Ed 1

Aureomycin Therapy of Rocky Mountain Spotted
Fever 1s reported by Sidney Ross Emanuel B Schoen
bach Frederic G Burke Morton S Bryer E Clarence
Rice and John A Washington? Because of the known
antinchettsial activity of aureomycn it was admims
tered to 13 patients with Eastern type Rocky Mountain
spotted fever Three doses each containing 2 5 mg aureo
myan/kg were grven at hourly intervals at onset of
therapy Thereafter the same dose was given every two
hours until temperature had been normal approximately
48 hours Then the interval between doses was changed
to four hours Period of therapy varied from 415 to 9
days No exacerbations of fever were noted after discon
timuance of the drug Total dosage vaned from 23 to
163 Gm and averaged 95 Gm Though optimal dose of
aureomyain 1n spotted fever has not been determined the
authors believe that daily dose should be 30 60 mg /hg
body wesght orally No sigmficant toxic reactions oc
curred Nausea and vomiting during the first two days
m four patients was mitigated 1n two by simultaneous
administration of aluminum hydroxide

Rapid defervescence and striking clinical improvement
occurred 1n all patients Most patients were toxic 1rn
table anorexic and lethargic before treatment Within 24
48 hours after starting aureomycin children were much
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was necessary nmtial dose was approumately 75 mg/hg
estimated weight and was adminmstered mn two or three
parts at about one hour intervals Thereafter 02> Gm
was given every three hours to cluldren under 16 and
05 Gm to older patitents In all but the first four p2
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tients the drug was discontinued when temperature had
remaimed below 100 F rectally for 24 hours

Clencal 1mprovement occurred 1 all patients within
the first 24 hours but was not strihing until the second
day when headache mental dulness etc were defimtely
relieved After imtiation of treatment eruptions did not
spread and by the end of the second day they had re
ceded In most pattents comalescence was established
by the third day Temperature was normal within 76



SCRUB TYPHUS 75
development during comvalescence of agghitinins for the
O\ K stram of Bacllus proteus Statistical data on the
treated and an an untrcated {(contral) group 1re sum
marized 1n the table

All 25 patients 1n the treated group receaved an tial
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o al dose of about 50 mg chloromycetn®/kg body
weight and then G 243 3 G by mouth exery two to {our
hours Intallv treatment was continued unti at least
the twelith day after onset of sliness Duration of treat
ment was gradually shortened and the last seven pa
ticaits were given the drug for anly 24 hours Responses
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more active and alert and appetite and an wnterest i the
surroundings returned In 11 of the 13 course of the
disense was so promptly altered that no supportne
treatment was required

Results 1 these patients were contrasted with these
m 17 patients treated with para aminobenzow acd
{PABA) 1n 1946 and 1947 and m 30 patients before thrs
persod who were given no treatment Death rate without
treatment was 10 per cent but no deaths occurred m pa
tients grven PABA or aureorycin Averase number of
days of fever after treatment was begun was 63 1 pa
trents given PABA and 2 3 1n patients given aureomyas
Patients given PABA were hospstahized 12 days (aser
age) nd those givin aureomyon 8 days Incidence of
complications ncluding pneumoma myocarditis and
parotitts was 266 per cent wmong untretted patients
176 per cent among those given PABA and 0 among
those given aureomycmn It was concluded that aureomy
c1n was superor to PABA 1n treatment of Rocky Moun
tam spotted fever Though 1t had been enerally agreed
that PABA was of no benefit unless treatment was insti
tuted during the first week 1n two patients given aureo
myan treatment was not wnstituted untit the eighth day
of illness In addion awreomvcin appears refatrvely
nontoxic m contrast to PABA which has produced len
hopema and liver and kidnev damage

SCRUB TYPHUS

Chloromycetin® 1n Treatment of Scrub Typhus Jo-
seph © Smadel Theodore £ Woodward Herbert L
Ley Jr Cornelms B Philip Hobert Traub R Lewth
warte and S5 K Savoor? treated 25 person with scrub
typhus with chloromycetn ® Diagnosis was proved
each mstance by recovenn, Richettsia tsutsugamushy
from blood tahen before treatment or by demonstratin,,
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durated area 2-6 cm 1n diameter Such hypersensitivity
could first be demonstrated between the second and third
month following convalescence When the test was re
peated four months after the first test reaction was usu
ally more pronounced

The same dose of vaccine was given to 75 volunteers
Complement fixing antibody titer was deternuned on
therr bleod before and four weeks after inoculation A
sigmficant mse of complement fixing antibodies re
sulted from this vaccination

Index of susceptibality to mumps 15 well demonstrated
by use of the vaccine Rise of complement fixing antt
body titers after vaccination suggests that the vaccine
may be of value 1n prophylaxis agamnst mumps There 1s
10 evidence that this mmumty 15 permanent No un
toward reactions followed vaccnation Follow up studies
of the 400 subjects will be necessary

TKilled virus will probably not confer life long protection agamnst
mumps therefore even if this vaccine does give temporary immunity
the problem will be to deternune when 1t should be used As 1s true

of measles chichenpox and rubella 1t may be preferable to have
mumps n cildhood when are usually
mid—Ed ]

Isolation of Mumps Virus from Human Bewmngs with
Induced Apparent or Inapparent Infections Gertrude
Henle Werner Henle hatherine k Wendell and Phatip
Rosenberg® (Umv  of Pennsylvama) isolated mumps
virus from the saliva of 13 of 15 children to whom the
virus was ad d Parotitis developed 1n only six
orchitis alone occurred 1n one and the others showed no
clinical evadence of mumps

All patients with parotitis excreted virus 1n the salna
beginning 11 15 days after exposure and 2-6 days before
onset of climical signs of disease Virus was found until
the fourth day of illness The patient with primary
orchitis without parotitis excreted virus in the saliva 15
days after exposure and 10 days before 1llness Virus was
excreted by six of the eight children classified as having

() J Expe Md 88 23232 A gut, 1948
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Data on Trearen Avd Untseaten Panents wimn Scaes Trraus
Dara Taxatzp Gaour  Uxrarared Grovy
No of patients . 25 (I18M 7F) 12 (3)
Days after onset therapy nas
R

qun [, av 62 -
Tast febnle day of slness 412 av 75 1329 av 181
Duration of fever (hr ) after

therapy was begun 109 av 310 -
Day of discharge fromonset. 928 av 192 1753 av 307
Compheations . mioeee ) Parotitis 1
preumonta 1
Deaths P 0 17on Vth day
Mo of onset - Mar Apr Feb Mar

with the short regimen were Just as satisfactory as with
longer pestods of therapy The typical response of one
patieat a youth aged 19 weiglung 140 ib 15 shown 1
Tigure 8

Chlorom; cetin® appreciably lessened morindity from
scrub typhus and can be used 1n the home

MUNIPS

Mumps Vaceme Studies on Hpman Volunteers were
conducted by Hascall H Muntz Horace M Fowell and
Clyde G Culbertson” (Indiana Univ ¥ Vacane was pre
pared from heat kalled virus from rabbus inoculated
with virus propagated on chich embryos Its strength
was determined bv complement fixation and hemag
glutination wahibttton tests done on blood of rats prest
ously moculated with the vaceine

Vatune 01 ec contmmn, 2 complenvent fiaing umis
was placed mtracutancously on flexor aspects of fore
arms of 400 human solunteers and the areas were ob
served 23 36 hours later Reaction was considered past
tive 1f there was an area of edema larger than I cm plus
3 zone of erythema larger than 2 em Ty pical Joeal veac
t1on 1 persons who had had mumps and had a significant
complement fixation fiter was an erythematous 1n

U7 Lab & Cln Med 34 19908 F bruary 1949
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durated area 2-6 ecm 1n dameter Such hypersensitivsty
could first be demanstrated betneen the second and third
wonth following comalescence When the test was re
peated four months after the first test reaction was usu
ally more pronounced

The same dose of vaceine was given to 75 volunteers
Complement Bxing antibady titer was determined on
thetr blood before and four weeks after woculation A

2 nse of comph fixing bod re
sulted from this saccimation

Index of susceptsbility to mumps 15 well demonstrated
by use of the vaccime Rise of complement fixing ant
body tters after vaccnatson suggests that the vacane
may be of value sn prophylawss aganst mumps There 1s
no evidence that this smmumity 35 permanent No un
toward reacttons followed vacanation Follaw up studies
of the 400 subjects wilt be necessary

(hslled varns wait probably not confer hife long protection agawnst
mumps therefore even if this vaccme does give temporary smmunity
the prablem will be to determne when st should be used As i true
of meastes chckenpox and rubeila st iy be preforable ta have
imumps i ehikdbood when ave usualy

g

Isolation of Mumps Virus from Human Bengs with
Induced Apparent or Inapparent Infections Gertrude
Henle Werner Henle hatherine K Wendell and Philip
Rosenberg® (Untv of Pennsylvama) isotated mumps
virus {rom the saliva of 13 of 15 children to whom the
virus was ad: 4 Parotius developed m only six
orchitis alone occurred 1n one and the others showed no
chnteal evidence of mumps

All patients with parotitss excseted virus in the sahva
beginning 1115 days after exposure and 2-6 day s before
onset of chimeal signs of disease Virus was found unts
the fourth day of sllness The patient with prnmary
orchitis withont paratitis excreted virus n the saliva 15
day s after exposure and 10 days befose siiness Virus was
excreted by six of the eight children classified as having

33 JE per M4 88 23332 A g v I8




78 INFECTIONS

apparent infections and was first detected 15 16 dus
after exposure and continued 1 9 or more days

Data collected 1n these experiments confirmed deduc
tions based on previous epidemiologic studies Incidence
ot mapparent mfect1ons 1 mamps has been esturated to
be 3040 per cent Patients show complement fixing antt
bodues for mumps despite the fact that they have had ro
chnical stons of infection

The resuits of virus 1solation shoned that the pe 10d
of comamunicabshity of pavents with parotitss began 11
15 days after exposure and evtended to the eighteenth
or mneteenth day Even pattents without chmeal signs
of the disease may spread the varus however

MLASLES

Pneumonia of Measles 1s dyscussed by Lowms Wemstem
and Wilkam Franklm* (Boston) Although measles 1>
common 1t 1 rarely dangerons unless complicated by
suppurative atitts medsa  encephlins or bronchopnet
moma Lstimates of bronchopnewmonst ncidence m
measles have vanied from 226 per cent among hospital
1zed patients to 6 per cent among the unhospitahized
Among 163 cases of measles reviewed by the authors m
cidence of preamonta w1s 23 1 per cent There was x r1y
evidence of pneumonia in 20 of 41 patients 1 whom the
diagnosis was made In the remainmg 20 diagnosts was
based on presence of resy y difficulty accompamerd
by evanoms tachveardia icnkecytosss fever or abnormal
physical findings n the lungs Underlying disease of
serious nature was common 1 patients who had pneu
moma during measles AMongohan adiocy was pre ent 1
two spastic paralyss tn one lipoid nephrosis in two
severe anemua 1n three and eventration ot the diphragm
in one History of frequent respiratory mnfection was
common and s1< patients had had preumora presviousty

Ty Am 3 M Se 17 3H324 Ma b 1999




MEASLES 79

In half the patients pneumomtis was first evident
eatly 1n the ernptive stage of measles 1n seven 1t oc
curred when the rash was fading and 1 a few after rash
had disappeared T'me had lung mmvelvement before
eruption appeared

In almost half the patients with pneumoma and
measles the only x rav abnormahty was hilar and pen
bronchxal mﬁhram)n Usnally this was mterpreted by

as bronch but occasion
ally tnterpretation was acute resplramry mnfection with
out pulmonary parenchymal mvolsvement

White cell counts were normal or moderately decreased
with rise an number of mononuclear cells 1n uncompl
cated measles Early stages of pneumonitis were accom
panied by nse in neutrophilic granulocytes and con
valescence brought an mcrease in number of mononu
clear celis

Contrary to previous reports beta hemolytic strepto
cocer were found 1n throats of only seven patients the
most common organmsms recovered bemng zlpha hemo
Ivtic streptococcus and nonhemolvtie  Staphvlococcus
aureus Hemeolytic Staph aureus was found in 25 per
cent and was considered of great importance because 1t
15 2 known common cause of bronchopneumonia 1n early
¢hldhood Hemophilus influenzae was found mn 25 per
cent but pneumococc: were not found 1n any

Pencrllin was given as soon as pneumoma was de
tected without warting for establishment of etiologic di
agnoss Of the entire group 50 per cent were afebrile
after 48 hours treatment 70 per cent after 72 hours and
all six days after start of treatment Pleural effusion
occurred 1 two patients 1 one chest fluid was sterile
and Staph aureus empyema occurred 1 the other

Despite severity of the disease 1n some patients there
were no deaths The favorable results leave little doubt
as to value of penicillin 1n treatment of pneumonia com
plicating measles

“The bactersology of measles pneumona has not had much
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study The frequent presence of Staphylococcus auteus and abserce
of pneumococcus 1n these cases 1s of interest—Ed ]

Appendical Lesions in Prodromal Stage of Measles
are reported by Morris A Simon and Harry C Ballon®
(Montreal) Large multinucleated grant cells resembl;
megakaryocytes have long been known to occur mn tis
sues other than the shin during the prodromal stage ot
measles These cells known as Warthin Finheldey gant
cells have been found 1n the lung tonsils and lymphoid
tissue adjacent to the appendix

The authors studied four children aged 7 10 who
were operated on during the prodromal stage of measles
because they were thought to have appendicitis The ap
pendix was acutely inflimed 1n two patients n the
others mesenteric ademtis appeared to be present Typ
1cal measles rash appeared three to five days after opera
tion 1n these patients

Microscopie study of lymphoid tissue adjacent to the
appendixes reveafed typical Warthin Finkeldey grant
cells m all four patients In three of the four demonstra
tion of these typical cells permitted diagnosis of measles
before the rash appeared \Warthin Finkeldey grant cells
are thought to result from fusion of lymphocytes and are
considered pathognomome of measles

Though 1t 1s well known that mesentersc ademtis may

pany measles append; may also occur during
measles and warrants appendectomy
[Now and then a has the of

that a measles rash will appear 1n a young patient who has just
undergone an appendectomy —Ed ]

Measles Encephaliis Imanuel App ‘era B
Dolgopol and Joseph Dolgin® (Wallard Parher Hosp
New Yorh City) reviened records of 74 patients with
measles encephalitis myehtis or both from May 1936
to June 1946 Autopsies were performed on 7 patients
and follow up studies were avatlable on 33

The etiology of measles encephalitis 1s unknown but

796:204 October 1948
2548 J tuzry 1943
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1t has been suggested that the nervous system 1s invaded
by the measles virus that measles activates a virus
dormant 1n the ners ous system or that there 1s an allergic
response of the central nervous system to the virus of
measles

Pernvascular loss of myelin believed to be characterts
tic 1n the histologic picture of measles encephalitis was
observed in only four pattents and all of these had had
the disease three days or longer Cellular infiltration of
walls of small and medium sized vens of the brain was
found 1 all cases at autopsy Infiltrating cells were pre
dominantly lymphocytes Such cellular nfiltration has
only rarely been mentioned previously 1n literature on
measles encephalitis but 1t has been mentioned 1n en
cephalitides complicating smallpox accination and
smallpox Venous thrombi were not constant or impor
tant ohservations in the authors patients Sigmificant
changes 1n ganglion cells were observed 1n all patents
Cellular infiltration of the menmnges was present 1n four
and 1n three early cases was hmted to a few sula of the
cortex Infiltrating cells were lymphocytes 1n all except
one patient where polymorphonuclear forms were also
present It 15 luded that measles hal: 18 pr1
manly an inflammatory disease of the central nervous
system in which myeln degeneration occurs when the
disease persists three days or longer Consequently the
term  measles encephalitis 1s preferred to measles
encephalopathy

Ineidence of encephalitis 1n measles 1s shghtly less than
171000 It occurred 1n 86 1 per cent of the authors pa
tients between the second and sixth day after eruptron
Disease was often ushered in dramatically with coma
convulsions or both Temperature often reached 104 or
105 F with onset of encephalitis Pulse was rapid and
respiration often irregular Stffness of the nech with
Kermig s Brudzinski s and Babinska s signs was common
In some patients onset of encephahtis was gradual with
drowsimess irmtabihity and often vomiting In a few
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patients 1llness started with excitement and dehrum
Temperature was almost always elevated but pursued no
characteristic course

Clincal signs varted with the area imvolved and al
most every symptom and sign of central nervous system
disease was encountered Consciousness was nearly al
ways disturbed Restlessness and trntability were com
mon Some patients were extremely noisy and talhative
and occasionally psychosis was encountered Reflexes
were vartable and ankle clonus occurred frequently
Other common abnormahties included pupillary dis
turbances blurring or atrophs of optic dishs extra
ocular muscle paralysis nvstagmus facial palsy factal
masking oculogyric crises paraplegia and hemiplegiz

Mortality rate was 95 per cent Of patients who re
covered 568 per cent were discharged without neuro
logic or other detectable abnormalities Of 33 patients
followed longer than four months 28 were observed for
pertods exceeding two years Thirteen had no residual
symptoms The remaiming 20 had various sequelae the
most common of which were psychosts mental retarda
tion paralysis and personality deviation Treatment of
measles encephalitis 15 at present entirely symptomatic
Human gamma globulin needs further chmecal trial for
eialuation as a therapeutic agent in this disease

NEWCASTLE DISCASE

Qutbreak of Newcastle Virus Disease 1o Tuscarawas
County, Ohto, 1s reported by Thomas T McGough?
(New Philadelphia) Three days after chichen was served
by the \ family thesr chuld 6 had sudden nausea vormt
mg fever (101 I') malaise anorexia abdominal pam
lumbar pamn and headache All symptoms disappeared 1n
two days Frie davs after the chicken was served an
adult member of the family was seized abruptly with
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headache mrusea yomiting dsarvhea abdontina} cramps
tumbar pamn and marked weahness The e symptoms also
disappeared m tho davs leaving ondy weahness which
pessisted a week Two davs atter chichen {rom the same
source (purchased locally bug shipped {row out of state)
was agan served i the household the other adult mem
ber of the fanuly had sudden onset of hepdache nausea
and diatrhes sollowed by generalized myalgia and weak
ness and temperature of 101 F - A,am symptoms dis
appeared within 48 houes leaving ondy weakness for a
few days

Fating these chickens was the only known comtact
with pouttrs that the fanub bad had for several weehs
Sympt togy an were so SUIFestne
of Neweastle virus disease that blood specimen’ from
the two adults were seat toa U 5 Public Health Serixce
laboratory for a nentrahzation test aganst Newcastle
disese virus Both samples were sepotted a» POSIIE
Because severa] other persons 1n the community had had
practically sdentical symptomatology at approximately
the same time therr blond samples were fornarded for
examnatn Six of the seven <amples sent were re
ported posttive Bactersal contamupation occursed in the
remaguog sauple Al these pauents reported eating
chickens probably of lowal origin None were poultry
Taisers

Though genetalizations cannot be drawn safely an »0
few cases 1 appears logseal to state that the meubation
pertod for human Newcastle virus disease may be as
short as 2¥,; and at least as long as 5 davs

1A nev, virus d sca e 1s occxenng w the Umted States We steft
Iack detarted choweal description but apparently 1t may take the
form «f a grippel ke diness may sesemble pot omyehits 10 chddren
OF M3y Cause pUEmonttts —

Climcal Features of Summer Disease (Three Day
Fever) Apparently of Virus Euology In the summers of
1946 and 1947 C H Webb 5 Geo Wolfe and \erre
Stmpson® (Shreveport La) observed outbreaks among

TiLh wOfs M &5 1 01 424 D mbe 198
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chuldren of an acute 1lfness which lasted three to five days
and then cleaved as mysteriously as 1t developed The il
ness appeared sumilar to a panderme 1n 2 number of lo
caliies throughout the Umted States and generally was
called three day fever The authors analyzed its chint
cal features 1n 48 children

Onset was typically abrupt with sudden high fever
headache and malaise Temperature was usually 101 104
F throughout the 1liness though a few children had one
febrile day followed by one to thrée days of normal
temperature and then a secondary rise for two to four
days Headache was a sp laint n all 24
children over age 5 and 1n a number of those 1n the 3 5
year age group Generahized myalgia oceurred in about
one third Respiratory symptoms were unusual and gas
tromntestinal symptoms mmmal being hmuted sn most
cases to temporary anorexta After two to four days
(average 3 3 days) temperature subsided rapidly and the
child was well

Physical findings were few Mild to moderate wjection
of the pharynx was frequent but not mvariable Pulse
and respiratory rates were proportionate to temperature
elevation Generally the cluldren did not seem as pros
trated or toxic as might be expected with the degree of
pyresta Leuhocyte counts were mormal to low bewng
under 10000 celis/cu mm 1n ¢very mstance

After the foregomng was written a report from the
U S Public Health Service Laboratory Montgomery
Ala  suggested on the basis of serum neutrahzation
tests that the virus of pneumoencephalitis of fowl (New
castle disease) was the agent responsible for simular ept
demics occurring among children and oceasionally n
adults 1 Tennessce and Ahbama m 1947 and 1948
Serums from several children in this series were reported
by the same laboratory to show positive neutrahzatien
tests Conclustve proof by ssolation of Newcastle virus
from a human being has not been accomphished
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Presence of Neutralizmg Autsbodes of Newcastle Dus
ease Virss i Homan Serums In 1026 nghly infec
hous and fatal disease of fowls was first recognized
Dutch East Indies and at Nencastle upons Type Eng
land A year later 2 filtrable agent was 1solated and des
ignated Newcastle disease vitus (NDV)  Simitar out
breaks among poultry have since been described tm var
9us parts of the world In California in 1941 and 1942 2
respiratory eentral nervous system disorder of chickens
»as recognized and d d avian phalitis
By means of the serum neutralization test the serologc
Similanity of the virus of this disease to that of British
Nescastle disease was established and presence of the
disease wag demonstrated throughout the United States

Beatrice ¥ Howare Lundsay K Bishop and Robert E
husshngs {(Montgomery Ala ) describe accamulated evs
dence which ndicates that the poultry disease has be
come sigmficant to man in the Umted States and that
human manfestations foliow closely those described for
the avian disease ether fespieatary or newrologic svmp
toms or both They examined serum  irom various
&roups of children in Alabama and Tennessee who had a
mild central nervous system infection of short duration
and without sequelae Because of frequent contact with
chickens aud absence of antihodies for the common new
TOLTopIC Viruses serum neutralization tests were done
agamst the virys of preumoencephahtis (Newcastle dis
€ase) of fow] Serums of 12 of 15 Tennessee children
with the syndrome were posttive to NDV  those of 78
hldren without the syndreme were negatise In rusal
Albama, serams of 8 of 10 pessons with the syndrome
had defingte nentrabzing antibodies for NDV  In several
of the pasitrve cases there v as a history of contact mith
chickens During work with the virus s the laboratory
21 acute influenza Ike intectson developed 1n st mem
bers of the staff Antbodtes 1n high tites agamst NDV
were found i thesr serum
——
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In general this syndrome 1s of sudden onset and fol
Tows n abrupt tebrile course recovery 15 rapid without
paralysis or other sequelae Because children are otten
affected and mumfest certain pohomyelitss hhe symp
toms  the disease 15 often reported as poltomehitis
Other patients mw have mensngeal irnitations and the
disease may be called mepmmgitis Others show preumo
atts particadarly adults

Althouh conclusive proof 1s laching without ssalz
tion of a virus resuits ot serum neutrahization tests sug
gest that the sarus of pneumoencephnlitis (Newcastle dis
ease) of fowls 15 the etiologic a,ent responsible for this
varied syndrame In tmmatare birds and w children new
rolozic svmptoms predonnnate whereas m aduit chich
ens and adult humans respirators s\mptoms are more
pronounced

COMMON RESPIKATORY DISEASES

Natutal Historv of Cammon Cold Ignorance of the
natural history of the cold has impeded 1ttempt:
to prevent or cure 1t It often appears that a cold »

caught by contact with an nfected person although it
also seems to be acquired through getting the feet or
body wet or chulled C H Andrewes! (Harvard Hosp
Salishury) reports experience of a research nmt estab
Ished by the Bratish Viimstry of Health an 1946 10 ob
tamn information about epidenuology of the common
cold Study was conducted 1n a hospital established dur
ing the war which consisted chuefly of 22 prefabricated
huts and other outhing buldings Huts were divided
mto two flats  each of which accormmodited two per
sotts durine the 10 d1ys confinement for the expeniment

In 2% years of the study there were 899 visis from
volunteess (not 897 persons stice nrwy came back two
or three tmes) The subjects were used 1lmost wholly
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as dicators of Presence of a cold producing agent 1n
test matersals Tor wstaace after attempted cultrvation

“en \Most trials sncluded mstellation into some subjects
of contro supposedly mert matersal Nesther 1 olun
teers noy chmcians kney, which patients were fecen ing
controt and which Supposedly infectious material
Whether the common cold 15 an entity has been de
bated Certainly several mfections produce sy mptomts
which most peaple call colds  In this study for exam
ple nuld symptoms of a cold were produced m some sub
Teets by snoculating mAyenza A virus attenuated for
man by long continped cultnation n fertije eggs It
appears bkely therefore that 1 normal aircumstances

mon cold On the other hand the authors stared at ~- 76
C o strams of cold producing agents for many
months and withy these and materials obtained by seriaf
Passage of them through man praduced a disease with
0“1) 2 moderate range of varsation in signs and symp
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toms Incubation period was usually two or three days
with range of one to six days Signs and symptoms in
cluded some roughness or sorenes, of throat usually a*
onset nasal discharge malasse and headache Fever and
postnasal discharge were rare and cough developed
anly about one third of patients In mary subjects re
cetving hnown infective material symptoms suggestine
of colds appeared but were soon abésted Sice such
symptoms were not reported by controls st 1s hikely that
many colds abort spontareously Since symptoms In
expermmentally produced colds were much the same as
those characteristic ot spontancous colds which devel
oped dunin, the quarantine period Andrewes and co
worhers believe that though other organisms miy pro
duce sumilar syndromes most of the total number of
colds are one disease

The <yndrome described was produced mn 60 per cent
of volunteers Such colds were transmuited 1 series
through four persons and are almost certanlv due to 2
multipls ing agent probably a wirus Size of the virus
was estimated by filtration through LMords gradocol
membranes Results sugpested that the common cold
virus 1 considerably smaller than the nfluenza virus

Since t} e first object of this study was to find a labora
tory tool v 1th which to study virus of the comtmon cold
cultivation of virus 1 fertile hens eggs was repeatedly
attempted No evidence of successful cultivation was
obtained nor even of survival for one passage Failure
to culinate a cold virus m fertile eges 1 thus study con
trasts naith other workers previously reported success
Andrewes suggests that possibly other workers were
dealing with an infectious agent different from the one
smvolyed 1n fus groups study Attempts to pass fec
tion {0 many exp-:nmrnlal ammals including rabints
gumea pigs rats miice cotton rats hamsters ferrets
Lutten pigs and hedgehogs were also unsuceessful

Though many worhers have failed to find bactern
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cold secretions some bactersologists believe that colds
may be caused by pneumococcs or other bactena This
argument might be countered by inducing colds by means
of bactersa free filtrates of wastungs from patsents with
such snfections

These studies confirm the climical opimon that colds
are especially snfectious i early stages When snasal
washings were made 12 24 36 and 48 hourss after wocu
Iatioss and these washings moculated snto yolunteers no
takes were detected 1 12 hour washings but good takes
were obtamed with 24 36 and 48 hour specsmens nds
cating that the virus was present and probably plentiful
24 hours before symptoms of cold developed

The fact that 40 per cent of patients proved resistant
duning this expersment and yet i most mstances had
colds at other tunes during the year suggests that re
sistance to cotds depends on time clapsed since the last
cold

Among panms of volunteers studied there was a
tendency for both to contract a cold or for both 1o be
tesistant and i only a smali percentage did one contract
4 vold and the other not Members of these pairs were
usually friends who had lived 1 the same environment
at home It 15 suggested that close associates mught
tend to be 1 the same phase of acqustion temporary
carrage and ultimate loss of varus from the nose

Andrewes concludes that colds result from a virus
which wm a large commumty 1s constantly passing from
one person to another usually cavsmg no symptoms of
only abortive ones and causmg rcal colds oniy n vichms
whose r 18 d Such per
sons disperse virus i great quammes Few persons har
bor vrus Jong so n isolated commumties it wsually
soon dses out

fAndrewes and tus assoenates have begun 2 thorough long term
Etdy of the common cold and therr observations ¢an be connted
o to provide 3ol nfonmation about the d sease Pregress \vxll

necessaridy be slow as Jong as human volunteers must be depen
©n as experimental subgects —Ed 1
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Appendicatis and Upper Respiratory Infection Re
port of 18 Cases at Sea George L Calvy (MC USNY)
reports that during the first six months of a one yeat
period aboard a naval vessel m the South Pacific there
were 1o cases of appendicitis After this an abdommal
syndrome climeally wdistingmshable from acute ap
pendicitis was seen frequently n association with virus
type colds Eighteen cases occurred i three months
cotncidin,, strikangly with three epidemic waves of uppet
respiratory mnf The abd 1 syndrome app d
only among, ships company sparing both passengers
and officers Colds were also most frequent among
ship s companv

‘The upper respiratory manifestation consisted of naso
pharyngitis accompanied by a thin colorless mucod se
cretion and often associated with muld to moderate
malatse and fow grade fever All but 2 ot the 18 men
ated head cold as a forerunner of abdomnal distress

Tuelve patien*s nere operated on after 12 2t hours
observation The others exlibited amprovement were
treated medically and later were discharged with a diag
nosis of 1¢ 1y mphad Abd 1 pam local
1zin,, 10 the night lower quadrant fortified by the finding
of localized tenderness and an essentiaily normal urinahy
s1s 10 the absence of pulmonary pathology fasvored the
diagnasis of acute appendicitis

Al appendixes remosed showed evidence of acute 1
flammation with conspicuous vascular engorgement 1nd
swelling Tree penstoneal flind was present 1n four cases
plastic fibrinous exudate was noted scven times
enteroliths were present tn four appendixes hut without
demonstrable evrdence of causmg primary obstruction
and old adhesions and regional Iy mphademtis were noted
three times

These data suggest that at least 1n some circumstances
there may be a close refation between an epidemic tvpe
of respiratory infection and onset of 1cute appendtcstis
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Handkerchuefs 1 Transfer of Respiratory Infechon
have recerved Jess attention than they destrve according
to h h Dumbelt J I Loseloch and L ] Lowbun @
They therefore conducted experments to determnne the
numbers of bactena carryin,, particles which could be
shahen from used handherchiefs and the reaction ot
these particles to aerial disinfectants

Sterile cotton handherchiefs about 1 ft squire were
1sued to 1olunteers and collected after two days use
They were dued m a quet dust free room and then
shaken one at 2 time by being held i the air strean of
ablower Suspended particles were sampled immediately
by a sht sampler onto nutnient agar plates ensiched with
horse serum

Aserage number of bacteria carrymg pasticles ob
tamed by proloniged agitation from 211 handherchiefs
was 136000 On the average 15000 and occasionalby
as many as $0000 particles were distributed from a dry
handkerchief by gentle manipulation The latier haure
are even more sigmficant m vsew of the fact that these
particles although awborne are almost completehy re
sistant to acton of the best asaslable aerial disinfectants
Weight of particies was eight times that of droplet
nucler from the mouth and may therefore cxrry a corre
spondingly larger content of bactena

The authors believe that use of handherchuefy 1s prob
sbly the most smportant simgle action except bed mak
mg 1 contamination of arr with micro organLms rom
the respratory tract

Pemicithn Treatment of Streptococssc Pharyngitis
Criteat { of amy demands establish
mient of strict control groups and acewrate delmeation of
the natural history of the disease in guestion Suriev of
the cutrent literature discloses no study ot streptococere
pharvagitis sn which a stnict control group was estab
lished wsthout regard for severits of the presentng il
ness An epidemnc of streptococcte pharyngitas at a large
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permanent army post allow ed J Philip Loge and Edwm
D Kilbourne* (Ft dMonmouth N J) to make a 55
tematic study of effects of treatment on 1ts course The
eprdennic was caused by group A hemolytic streptococer
largely types 19 ang 23

Duning 60 days 1n the spring of 1947, 184 patients
receined a prebmanary climeal diagnosis of streptococ
cic pharyngitss and were Placed 1n special study groups
on admusston It bas been tmphied that the defimtive diag
nosis of streptococcie pharyngihs depends on demon
stration of antsstreptococere antibodies during convales
cence However 1020 per cent of scarlet fever patents

clusion of patients 1n this study the folfowing cnitera
were required (1) fever over 100 F on day of admis
sion (Z) predomunating growth of beta hemolytic strep
fococes on imtial throat culture and (3) admission total
Jeulocy te count over 10000 cells/eu mm

Appheanon of the criterna plus loss of patients by
transfer and incomplere laboratory data reduced the
series from 184 10 127 patients The high proportion 6f
patients 1 the untreated group who exhibited a signif

group recened symptomatie theraps 1n the form of hot
saline gargles or rcrigations obligatory bed rest for
three days and codene when necessary The rest recerved
the symptomatic therapy outlined plus pemcillin: One
gronp recenved pemciilin m a single dasly amection of
300000 units 3n aquecws solution for sy or seven days
The other group recenved 20 000 50 000 umts of pemserihn
every three hours for four to sesen day s

T A n Tt Med 9 6987H O wher 1948
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Hemolytie streptococac pharvagitis in these patients
was differentiated chmeally from other endemic respira
tory tract diseases by its more abrupt onset priman
complamnt of sore throat and greater prostration »n s
vichms A surprising pumber of patients {829 per cent)
complaned of headache Fever was usually present on
admssion and exceeded 102 F an almest 70 per cent
A cardinal sign was the cantious manoes which pa
tients opened their mouths for exarmnation Hustrat
tng dramatically the soreness of the pharyngeal and pert
pharyngeal tissues Pharyngeal wmjection was present n
all patients Obvious pharyngeal edema occurred n three
fourths of patients ind was 2 valuabie dragnostic sign
Confluent exndate was obsersed in only GO per cent of
patients Cesvical 1ymphadenopathv was {requent and
was most often 1n tonsilar nodes

Average fever duration was simslar in the three
groups though the conrse tended to be shightly shorter
in peminithn treated patients Most patents regardiess
of treatment had mo symptoms by the fourth day The
group given frequent ingections of pemailhn had no
pyogeme complications whereas such complicatsons de
seloped m two patents 1w each of the other groups
Rheumatsc fever developed 1n two patients and arthralgi
sn one i the group given a smgle darly wyjection of
pemethn and prolonged fever developed wn one paent
n the untreated group and mcroscopic hematufia i
another whereas o such comphieations appeared m the
wroup given pemcilin every three hours Al patients
wha had recurrence of wfection had been gnven antibac
tersal therapy Mo refapses necurted i the contrals Sig
mificant r1se s antistreptoly sin tuter occurred mn 843 per
cent of untreated panients 638 per cent of those treated
with large daily njections of pemctthn and only 138
pet cent of those ghnen irequent snyections of pemaitha
Treatment which suppresses formation of one strepta
coctse antibods miay suppres  production of others in
cluting the senssizang antibody of theumatie fever
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Interference with antibody formation by pemscillin 1§
most lo,ically related to early remosal of the antigeme
streptococcus  Pemaillin treatment greathy lessened i
adence of posttive cultures on the twenty first day
whether administered daify or every three hours

[Additional evidence that pemicilin therapy of acute strepto
coccie respiratory infection may prevent occurrences of rhewmatc
fever 15 given i tius YEAR Boow page 116 —Fd ]

Gangrene of Feet and Hemolytic Anerma Assouafed
with Cold Hemagglutimns i Atypical Pneumonia (s re
ported by Richard M Carey; James L Wilson and
Joseph A Tamenn® (Harlem Hosp New York City)
Cold hemagglutimms 1m titers above 1 32 rarely occur
except 1n virus preumoma They are usually actie 3t
temperatures below 25 C but occasiomlly are active at
37 C Many cases of hemolvtic anemin several cases ot
pulmonary nfarction and two cases of gangrene from
these hemaggiutimins have been observed Usually such
pattents have had hemagglutinins 1n high titer

Woman 31 was hospitahized for illnes of two weehs duf
ation first diagnosed mfly nza nd then bronchins A week
previously she had passed dark urine and had noticed her toes
were blue Exarmunation revealed nothing sigmfient except
generalized rhonchi and cynnosis of the fourth and fifth lett
toes Dorsalis pedis pulse m thi foot was palpable \ rays
showed density of the feft fower Iung Red bLlood cell count
was 1600000 and hemoglabin 24 per cent Cross matching
was tmpossible until blood was heated Cold hemagglutmm
titer was 1 32768 Spheroeytes were pre ent but results of
Donath Landstesncr  acsd hemolys;  Jieat resistance  ichle
cell and cell fragility tests done hter were all normal

Cranosts of the foot spread rapudly and before presence
of cold hemagglutinins was su pected the foot was placed m
1ce Cyanosis spreal to include the entire foot to 2 pomnt 2 mn
above the ankle Dorsihis pedis pulsanon was no longer de
tectable 1n the foot Two days fater the nght foot showed
beginming gingrenc of the distal ends of the four outer tocs
but dorsalis pedis pulse remumned palpable No pun was pres
ent 1 the night foot bt Was severe in the feft Tan diumshed
after Jeft Jumbas pirnvertebral blocks at the 1 vel of the econd
thrd and fourth fumbar vertebrae igurc 9 anl 10 how
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reported that marked hemaggintination withm con
stricted perspheral vessels produces color and sen ory
changes stmulting Raynaud s syndrome and that pro
longed vasoconstriction and intravasealar hemaggluting
tiont are followed by capillary thrombosis and srreversible
1schemmc tissue changes

Primary Atypical Preumoma Report of Eight Cases
with Autopsies 15 presented by Frederic Parker Jr
Leslie S Jolliffe and Maxwell Fland® {Harsard Uns )
Though fatal cases of primary atypical pneamomsa are
not rare there are fey autopsy reports In the asthors
eight cases the clmical course was characterized by m
creasing respratory embarrassment diffuse mosst rales
and transient areas of atelectasts but na defimite signs of
pulmonary consolidation Chest x rays revealed exten
stve muiliaty soft nodulay densities and cold agglutinns
were found n the serum  Sulfonamudes were not bene
fietal and oxygen gave only partial of any rehef m
later stages In only two patients nas leuhopema present
at any time and white blood cell counts over 15000
oceurred 14 si< patents Red blaod celf eounts were nor
mal except 1 two patients with acute hemolynic ansmia
Blood cultures were negative Sputum smears showed
poly morphonuclear leuhocytes and fes bacteria Cnltures
showed predominantly alpha hemolytic streptococes and
later staphylococer A sigmficant titer of complement fix
ation for psittacosis was found 1 one of five cases and
tests for O fever nere negative Duration of the disease
was 13 dass in two cases 31 days 1n one ecase and 17 24
days o the other five

Grossly the lungs were enlarged and increased
weight Congestion was apparent and these were scat
tered areas especwally a1 the posterior and nfersor por
tions n which crepitus was dimnmshed Surfaces over
hng atelectatic areas were sharply outhned and dack
purple red (Fig 11) Cut surfaces showed a character
sstic mihary nodulys appearance {Iig 12) Nodules

O Asch Path 46 S81008 Dec mbe 3947
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were 125 mm 1n diameter and were usually gray of
yellow against a hemorrhagic background Tracheal and
bronchial mucosae were hyperemic and covered with
dark mucus Alveolar exudate was composed of desqua
mated alveolar limng cells and large mononuclear cells
Both frequently contamed phagocytosed matersal Swell
g of alveolar lining cells was prominent but necrosis
rare Interstitial infiltration for the most part composed
of plasma cells was constant and conspicuous It was
found 1n the walls of bronchioles around blood vessels
and frequently 1n alveolar walls Bronchioles were ust
allv intact Pleunitts occurred only in presence of sec
ondary bacter:al imasion Thromb: were frequent Or
gamzation of alveolar and bronchiolar exudate was
common but not extenstve Lesions in other organs were
inconspicuous

[Opportumty to study tissues from eight fatal cases of primary
atypical pneurmonia may not agan occur mn a single pathology
laboratory since we now seem to have an effective chemotherapeutic
agent for this disease (see the next two articles) This study there
fore has special value —Ed.]

Treatment of Primary Atypical Nonbacterial Pneu
moma with Aureomycin, Emanuel B Schoenbach and
Morton S Bryer? (Johns Hophins Univ ) admmstered
aureomycmn to 13 patients with well authenticated diag
noses of atypical pneumonia All but one were severels
Ml and all requred hospitalization Pemcitlin and/or

Had grven 1n ad doses to mine pattents
had had no effect Aureomycin was admimstered orally
was well tolerated and was relatively nontoxic Fever
disappeared withmn 12 hours 1n two patients withun 24
hours 1 seven within 36 hours 1n two within 48 hours
1 one and within 72 hours 1n one  Chmcal response was
strihing

Up to Jan 5 1949 18 completelv studied patients had
been treated with results symlar to those described Cold
agglutinins were presentin 20 per cent an(_i agglutination
for Streptococcus MG was positite in 75 per cent No

) JAMAY 5 0 Jm 3%
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spectfic causative agent was demonstrated These results
seem sufficienthy encouraging to warramt further use of
aureomycin i treatment of primary atvpreal preumoma

Aureomycin 1n Treatment of Prumary Atypical Pneu
nonta Decause atypical pneumoma cannot be differen
tiated chincally from Q fever or from psittacosis and
lecause these two conditions have responded favorably
10 aureomyesn Yale hneeland Jr Harry M Rose and
Count Dilfos Gsbson® (Columbia Umv) tried aureo
mj i a patient extremely it with atypreal pnenmoma
Results were sufficsently encouraging to warrant further
trial

Since the course of atypical pnewnonia 15 unpredict
able cnitenia were established for selection of cases in
which the drug was to be used Patients were chosen
who had cough fever poeumomttis normal lenkocyte
count and normal bacterral flora of sputum Before
aureamy cin was adminsstered 1t was first determuned that
penicrllm an full doses for at least 48 hours had no
effect and that the condition was deteriorating at the
fime treatment was wnstituted

Ten patients with what was believed to be atypieat
VITRS PEUMOMmE  were given aureomvern orally w datly
doses of 4 Gm dusded mto six hourly doses then re
duced gradually on succeeding days Later patients were
given smtial doses of 15 Gm followed by 1 Gm every
1€ hours Usually the drng was continued until temper
ature had been normal veveral dayvs and the patient was
substantially waprosed In 8 of the 10 patents cold
aeglutining deseloped at the expected persod

In mne patents temperature became normal 12-48
hours after the drug was wstituted with corresponding
chmeal improvement In two patents treatment was dis
continned at this time and what appeared to be a re
crudescence of the disease took place In the other seven
reatment was mamtained and recovery was uneventful

No important toxic side effects of aureomycin were

@ Am M4 641505 u y 1349
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noted It 15 suggested that aureomycn may have an
antrviral effect agamst the agent which causes atypical
Ppneumonia 1n man

[These two reports are convincing Aureomyan seems {o be
effective 1n a remarkable variety of pneumomas including pneumo-
caceic Friedlanders staphylococeic tularemic  fever primary
atypical and psittacosis —Ed ]

PSITTACOSIS

Ormithosis (Psittacosis) Review with Report of
Eight Cases Resulting from Contact with Domestic
Pekin Duck 15 presented by Wilham Wolins® (Riverhead
N Y) Psittacoss 1s a disease of parrots which 1s lghly
communicable to man Qrmthosis 1s the name given sim
tlar imfections n birds other than parrots The bird
harboring the disease reported here 15 the domestic duch
of which 7 000 000 are produced annually on Long Island

Infection 1s transmitted to the young bird n the nest
by the parent Mortality of such mfection 1s low and
excretion of virus in droppings and nasal discharges
ceases (n most birds after several months Virus remains
latent 1n spleen and other organs and may become actt
vated by adverse environmental conditions ‘Transmmssion
to man usually results from inhalation of dust contamning
virus particles from droppings or nasal secretions of
nfected birds Sometimes infection 1s acquired by bite
of an infected bird Whereas classic psittacosis 15 asso
ciated with an appreciable mortality rate mortality fol
lowing infection by related ormthotic strains 1s lower
Spread from man to man has been reported about 30
times

The causative virus belongs to a group of orgamsms
intermediate 1n morphology and metabolism between true
viruses on the one hand and bactena and richettsia on the
other Thev resemble bactera in being susceptible to

ul des and T Iin \Whereas pl fixing
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antibodses result from anfection ¢ross reactions make 1t
mpossible to differentiate members of the group Differ
entiation 1s possible solely through consideration of
source of virus and by transmission of disease to ammals

Headache photophobia sweating malaise anorexia
and abdominal distention resemble those of any mnfection
particularly influenza  Bradycardia 1s charactenistic
Usually fever 1s continuous for three or four weeks and
defervescence occurs by lysis 1n patients who recover
spontaneously As i other types of virus pneumoma
< ray findings are much more pronounced than physical
symptoms ar signs referable to the respirator) tract
Usually < ray findings them elves are mimmal howener
there was no correlation among Wolins cases between
climcal severity of illness and degree of pulmonary 1n
volvement revealed by x ray

Dia,nosts depends on histors of contact with birds
extensive pneumomitis without dyspnea or much cough
and bradycardia in addition to results of laboratorv
procedures especially mouse inocutation and complement
fixation test

Onemal estimate of mortality was 30-40 per cent but

knowled, g that 1t 18 closer to 10

per cent Both sulfadiazine and pemiciliin inhibit growth
of viruses of this group In human bemgs sulfadiazine
has been disappomnting but pemaillin 15 effective Four
of six pattents given pemcillin 1n 400000 umt daily
doses responded quickly The drug need not be continued
after defervescence

[1t: advocated that we discard the term ormithosts ard call all

of the ¢ infe tions psittacosis It should be realized that ntection
<an be acquired from many birds as well as from parrots —Ed J

Humanr Psittacosts Cured by Pemcillin Therapy 1s re
ported by Alfred F Coggio! (Berkelky Calif)

Woman 27 was ho pitalized for chills fever nausea and
flatulence of five days duration Physical exammnation re
vealed no abnormalitie except a few crepitant rales at the
left lung base and moderate abdommal distention Tempera
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ture was 1054 F and white cell count 9800 Chest xras
revealed mnfiltration of the left lower lung

Because the patient had had two canaries for the previous
214 weeks psittacosts was suspected and pemcillin adnun
1stered 1n doses of 100000 umits every three hours When shc
failed to respond to treatment the dose was ratsed to 200000
untts every three hours on the sccond hospital day and there
after improvement was rapid By the fifth hospital day tem
perature was normal and remaned so

On the stxth day a report was recesved of growth of psitta
cosis virus m both mice and cotton rats inoculated with the
patient s sputum a sigmificant complement fixation fiter for
psittacosts was present 1n the blood

It 1s of interest that the virus was 1solated from sputum
obtaned after 24 hours treatment with pemcillin Dosage
required 1n this case was higher than that previously
reported necessary

[Psittacosss 1s susceptible to pemcillin therapy the dose should
be large Even better results may be forthcoming with aurcomicin
or chloromycetin ®—Ed 1

Q FEVER

Q Fever Present Status in the United States 15 sum
marized by Ehas Strauss and S Ldward Sutkin? (South
western Med College) Q fever gets its name from
Queensland Australia where 1t was first described as an
influenza like disease among slanghter house worhers
Smears of organs of guinea pigs wmoculated with blood
from patients with the disease contamed intracellular
rickettstal bodies In 1940 Q fever occurred m 16 work
ers 1n the laboratory of the National Institute of Health
For the first time pneumonia was recognized as a prom
imnent feature of the disease Atypical preumonia {rom
Q fever was detected 1n troops 1n the Mediterranean area
during World War II In 1946 an epidemic occurred
among paching house worhers 1 Texas and 1n Chicage
and i 1947 over 100 cases were detected 1 the Los
Angeles area
Ty Tea StteJeMed 44 14217 July 1948
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Q fexer 1s characterized by headache which may be
severe and may be assoarated with photopholna fever
and preumoma demonstrable by x ray Many miid cases
probably are not mccompanied by presmonsa Despite

e of p Ty Symptoms are
rare Sare throat nasal obstruction and sneezing are
tnsual Cough usually oceurs but 15 not often produc
tive Physieal ssgns i the chest are uswally normal n
the early stages Later rales may be heard but evidence
of consolidation 15 not 1o be expected Rash spleno
megaly and fymphadenopathy do not oceus Fever 1s
usually above 102 F and persists for § 14 days Only
five fatalstses hasve been reported Most prtients recover
suthout sequelae

White blood cell and differential counts are usually
normal Sputum and urinalysis gre normal

Pulmonary mfiftration seea on < ray is eassly differ
entated from tuberculosss or bactenal preumoma but
t easily confused with atypieal pregmonia Psitacosis
and caccydiosdomy costs can be ehumnated 1f the patient

s had no cantact with psittacine bsrds and has not
beer i the Southwest Cofd agglutinins develop m
2 50 per cent of patients who have hiad virus preumoma
but do not develop i patients who have had Q fever
In vssus pnemmoma the smfiltration 1 usnally feathery
and mottled and spreads fanwise from the hilus to the
periphery whereas 1n (3 feves nfiltratsons are often crr
cumserthed of uniorm ground glass deuswy and 1 pe
tipheral portions of the tungs

Diagnosss of € fever 15 estabhished by 1 olating
sithettsias from the blood during the acute iness or by
demonstrating a nise of titer of specific anttbodses during
convalescence I of the 35 hazardous
and shosld be undertahen only special laboratories
Agglutination tests for @ fever do not cross agglutinate
With other richettsial diceases

In Australia Q fever 15 hnown to be transmutted by
ficks Bt mo wmseet vector has been demonstrated i
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ture was 1004 T and white celt count 9800 Chest x rav
revealed mfiltration of the left lower ling

Because the patient had had two canartes for the previoy
2% weeks psittacosts was suspected and pemotlhn adnsn
sstered n do es of 100000 units every three hours When she
failed to respond to treatment the dose was rated to 200100
untts every three hours on the second hospital day and there
after improvement was rapid By the ffth hospital dy tem
perature was noimal and rematned so

On the sixth day a report was recened of growth of psitts
costs virus i both myce and cotton rats toculated with the
pitients spurum  a sigmficant complement fixation titer for
psittacosts was present in the blood

It 15 of snierest that the virus was 1solated from sputum
obtuned after 24 houss treatment with penterdhin Dosage
required 1 this case was fugher than that previously
reported necessary

{Psattacosts 1s susceptible to pemcillin therapy the dose shoutd
be farge Even better results may be forthconnng wath 2urcomyc
nr chloromycetin ®—Ed 1

Q FEVER

Q Fever Present Status m the United States 15 sum
manized by Ehas Strauss and S Cdwaed Sulksn? {(South
western Med College) Q fever gets 1ts pame from
Queenstand Australia where 1t was first desersbed as an
nfluenza hke disease among slauyhter house workers
Smears of organs of gwnea pr,s moculated with bleod
from patients with the disease contamed intracetinlar
richettsial bodies In 1990 Q fuver occurred mn 16 work
ers 1n the laboratory of the Nationaf Insttute of Health
For the first ume pneumonsa was recognized as a prom
ment feature of the disease Atypical pneumonia from
Q fever nas detected in troops in the Medsterranean 1ret
durmg World War IT In 196 an epidermic oceurred
among pachmny house workers 1 Texas and 1n Chicago
and m 1947 over 100 cases were detected wn the Los
Angeles area
TR Tex State] Ved 4420420 Joly 1948
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ical pneumonia occurring 1 persons hning or working
1n or near dairies and other collections of cattle in states
where positive reactions were found it cattle

[We must have be n failing to recogmze this discase in the
United States since gaod evidence now indicates that the infection
15 widely dissemmated 1n this country —Ed

Q Fever Report of Case in Pennsylvania O Henry
Janton Amedeo Bondr Jr and M Michael Sigel*
(Philadelphia) present a serologically proved case of Q
fever thought to be the first report of Q) fever naturally
acquired 1n Pennsylvanta

Man 36 was hospitalized after sudden onset of chills and
fever the previous evemng Generalized weahness and aching
and a severe pers: tent headache had developed the day of
admission. He had a shight cough productive only of white
phlegm There was no history of hemoptysis chromc cough
dyspnea might sweats and weight loss He appeared acutely
M face wa red and flushed skin hot and dry and tempera
ture 1032 F Nasal mucosa and throat were iniected and
postnasal di charge was noted Exammmation of the lungs
failed to demonstrate consolidation rales or other abnormal
Mties

Penicilin 30000 umits every three hours was started Next
day headache b came worse and he complained of sore throat
profuse sweating and increased cough Chest x rays showed
some of bronch lar shadows the
mestal aspect of both lung field Pemillin dosage was i
creased to 50000 units every three hours He remaimed
acutely 4l for the next two davs then began to improve and
was discharged well eight days after admission

Laboratory studies revealed 5000 white cells with 80 per
cent polymorphonuclears and 20 per cent lymphocytes urn
alysis bacteriologic studies of throat spmal fluid study stoot
exanunation blood urea mitrogen blood sugar and agglutina
1100 tests with typhotd O and H paratyphotd A and B Proteus
O% 19 and Brucella abortus were afl negative Complement
fixation tests with antigens of fluenza virus type A and B
with antigen of the psittacosts lymphogranuloma group of
agents and antigen of Q fever rickettsia (Amencan strun)
and the cold agglutmation test revealed that the patient had
antibodies agamst the rickettsia of Q) fever and not agamst the
pueumotropic viruses Finding of an increasing titer of ant:
bodies to Q fever richettsia established the diagnosss
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the Umted States Oeccurrence among packing house
employces suggests smportance of cattle 1n transmiss on
of the disea e but the method of transmussion 1> a0
emgma

Q Fever Serologic Survey of Bowine Serums 1
United States Information concerming geographic 4
tribution of () fever sn the Unsted States 1s 1ncomple'e.
Reported human ca.es of naturally occurning @ fever
acquired i the United States are confined to two ssofated
cascs i Montana an outbreak in a stockyard and 2
slaughter house m Amanflo Tex aun outbreak amory
paching house workers in Clicago and the Q fevef 3o
Los Angeles County which 18 apparently endeme Ter
observation 1 Los Angeles County that about 13 per
cent of dairy cows tested showed positne complemer
frations for Ruckettsta burnetr suggested to Charles €
Shepard® (U S Pub Heahth Service) another means
for imvestigating geographic distribution of the di e2-¢
Wtk co aperatton of the Department of Agriculiure
e samples of bovine blood serums were collected dur
ng the brucellosts testing program from each of 10
herds w37 states Serums were tested for R burnets
antibodies usmy the Bengtson complement fixation test
Inall 1,789 serums were tested

Number of serums positine for Q feter m 2 gnet
state varied from 6 per cent to none Positne serums
wese found 1n cattle from 16 states Wisconsin Mmne
sota Assourr North Dakota \ebraska Virgima
Massissippr Texas New Mexaco Arnzona hansas hen
tuchy Colorado Washmgton Ore,on and Pennsylva
na  Although geographic distribution of posttive
reactions was spotty all but two of the serums posttive
for Q fever originated 1 the Western two thirds of the
country These results suggest that human cases of
fever should be saught especially 1n parts of the country
from which cases hate not been reported It would
appear adiantageous to giie alteation to cases of abp-
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hacking cough and mild pleurtic chest patn Onset was
charactenistically sudden and without prodromal symp
toms All patients complamned of fever True rgor oc
curred 1n only 12 but almost all patients noted chilly
sensations early in the iliness Severe and persistent
headache was a common complamnt and usually did not
respond to aspinn Symptoms of upper re piratory in
fection were singularly lacking though most patients
complained of mild nonproductive cough Shightly over
one third of patients complained of chest patn Anorexia
was almost universal and nausen and vonuting were not
mfrequent

Fever on hospital admission averaged 1028 F 1n the
B0 cases Average maximum temperature during hospital
ization was 1039 F Fever of 100 104 F was usually
sustained an average of 10 days Average pulse rate on
adnussion was 97/minute somewhat lower than would
be expected for the average imtial temperature of 1028 F
Ths relative bradycardia was noticeable 1n most patients
Forty seven had pulmonary rales on admission Chnical
evidence of memngeal irritation was noted 1n one fourth
of patients and was often severe

Some white cell counts showed leukopema others
leukocytosis the tendency was to mild polvmorphonu
clear leuhocytosts and lymphocytopenta Lumbar punc
tures were performed on 21 patients during the acute
phase of illness all cell counts were normal Cold
agglutiins 1n a titer of 1 32 and of 1 & were present in
2 cases but were absent 1n 20

Pemaillin was given 61 patients but climcal course of
the disease was unaltered Para aminobenzoic acid given
three failed to alter the course as did streptomycin grven
eight Sulfonamides with or without pemeillin were also
meffective Aureomyein which appears to be the most
effective therapeutic agent m treatment of ) fever was
not available

[Note that history of exposure to cattle raw milk or fertilizer
© uli he ohta ned n only 70 per ce t of the case —!



106 INFECTIONS

Signuificant clinical features were the explostie onset
with chills severe and persistent headache marked upper
respiratory mamfestations with mummal clinical and no
x ray evidence of lung involvement febrile course which
fell by lysis and was unaffected by pemcillin and normal
white cell count The fact that these findings mtsally
suggested diagnosts of atypical pneumoma or influenza
tllustrates need for laboratory aid i differentiating the
etiologic entities grouped climcally under the heading
influenza grippe and atypical pneumoma The authors
re emphasize the mmportance of considermg Q fever
diagnosis of nonbactertal pneumonia

The mode of mnfection of this patient was not clearly
established He worked 1n a dusty atmosphere mn a wool
processing factory Other cases of ) fever were subse
quently recognized there It seemed probable that the
mnfecting agent was carned 1n the wool and that the
respiratory tract was the portal of entry

Chinical Aspects of Q Fever in Southern Califorma
Study of 80 Hospitalized Cases Of the first 250 patients
with proved Q fever in Southern Californta 110 were
hospitalized 1n different hospitals Ross B Denlinger®
(Long Beach Calif ) selected the records of 80 for study

History of possible exposure to potentially infectious
material could be eheited from only 70 per cent Amy
contact with unpastenrized milk handling of fertihzer
or even residence within several blocks of a dairy were
considered grounds for classification as exposed per
sonnel Only a few reported close contact with cattle
or their products but some type of possible exposure
could be discovered by detailed questiontng tn all but
30 per cent

Pattents presented no distinctive or pathognomontc
symptoms the usual symptom complex being sudden
onset of fever chilly sensations malaise anorexia and
severe headache folloned mn a few days by a shght
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hacking cough and muld pleuntic chest pain Onset was
characteristically sudden and without prodromal symp
toms All patients complamed of fever True nigor oc
curred 1 only 12 but almost all patients noted chilly
sensations early i the illness Severe and persistent
headache was a common complaint and usually did not
respond to aspinn Symptoms of upper respiratory 1n
fection were singularly lacking though most patients
complained of mild nonproductive cough Shghtly over
one third of patents complained of chest pam Anorexia
was almost universal and nausea and vomuting were not
infrequent

Fever on hosprtal admission averaged 1028 F 1 the
80 cases Average maximum temperature during hospital
1zation was 1039 F Fever of 100 104 F was usually
sustained an average of 10 days Average pulse rate on
admission was 97/minute somewhat Jower than would
be expected for the average imtial temperature of 1028 F
This relative bradvcardia was noticeable 1 most patients
Forty seven had pulmonary rales on admission Climical
evidence of meningeal 1rritatron was noted 1n one fourth
of patients and was often severe

Some white cell counts showed leukopema others
leukocytosis the tendency was to muld polymorphonu
clear leukocytosts and lvmphocytopema Lumbar punc
tures were performed on 21 patients during the acute
phase of iliness all cell counts were normal Cold
agglutimins 1n a titer of 1 32 and of 1 8 were present m
2 cases but were absent 1n 20

Pemeillin was grven 61 patients but clinical course of
the disease was unaltered Para aminobenzoic acid gnen
three failed o alter the course as did streptomy an given
eight Sulfonamrdes with or without pemaillin were also
tneffective Aureomycin which appears to be the most
effective therapeutic agen 1n treatment of Q fever was
not available

[Note th t lustory of exposu e to cattle raw mulk or fertilizer
could be obtamned m only 70 per cent of the cases —Ed )
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Treatment of Q Fever in Man with Aureomycn E H
Lennette G Meiklejohn and H M Thelen® (San Fran
cisco) present data on 14 patients with Q fever who
were treated early 1n the disease and on whom etiologic
studies confirming the climical diagnosts have been com
pleted Since this disease tends to run a longer course
and be more severe in older persons most of the patients
selected for treatment were over 30 All but one had
been 1ll for four or more days and all were becoming
ncreasingly 1l when therapy was started Most patients
had temperatures (oral) of 104 I' or more

The first four patients were given 40 mg aureomycn
hydrochlonde daily intramuscularly As results were not
satisfactory the other 10 patients were given aureomycint
orally From 32 to 4 Gm was administered 1 the first
24 hours then 16 or 2 Gm daily for four or more days
Total dose ranged from 8 to 275 Gm In every nstance
symptomatic improvement manifested best by return of
appetite was noted within 48 hours after therapy was
begun and a considerable decline of temperature oc
curred within 48 72 hours Temperatures of eght p2
tients fell to normal during the first three days of
therapy and those of the other two became normal it
four or five days Use of the drug was discontinued 1
some patients within 24 hours after temperature became
normal Relapses occurred tn two patients after cess
tion of therapy but subsided promptly after remnstitution
of aureomycin

Mild symptoms referable to the gastr 1 tract
occurred during therapy m four patients but all of them
had had simular complaints before therapy was nstituted

Since, the febrile period was considerably shorter
the patients treated with aureomycn than 1n patients of
a sumilar age group not so treated 1t 1s concluded that
oral aureomycin therapy offers promise in treatment of
Q fever and that further investigations are desirable to
evaluate usefulness of this drug
6 Amn NewX kAcad Sc 51331342 Do 30 1348




VIRAL HEPATITIS

Methods of Protection agammst Homologous Serum
Hepatitis —Inactiwation of Hepattis Virns SH with
Ultravmolet Rays —Espenments done by Mercer C
Blanchard Joseph Stokes Jr Bettylee Hampit George
R Wade and John Spizizen® (Univ of Pennsylvama)
indicate that the virus producing serum hepatitis 1s de
strayed by ultraviolet rrradiation of plasma Irradiation
may be accomplished by use of the Oppenheimer
Levinson or the Habel Sockrider apparatus both of
which irradiate continuously flowing thin hilms of plasma
Previous work has shown that such irradiation does not
sigmificantly alter plasma protemns

In the present studies 2 Habel Sockrider apparatus was
used Thas conssts of a rotating glass tube 52 cm long
and 253 em 1n diameter with an 18 watt cold quartz
lamp passing lengthwse through the center of the tube
The famp has an tensity of 3 500 microwatts/sq cm
at the distance used About 85 per cent of 1ts radiation
15inthe 2537 A wavelength The glass tube was rotated
240 times a minute at an angle of 12 degrees from the
horizontal The film of serum was 0263 mm thick and
time of exposure 10 seconds

Of 15 volunteers given nomirradiated icterogemic
serum hepatitis developed 1n 7 whereas of 11 volunteers
given irradiated icterogenic serum none showed evidence
of hepatitis

Electrophoretic studies and chemical {ractionation
faled to reveal evidence of alteration of electrophoretic
pattern in swmularly wrradiated plasma but a shght de
crease 1n prothrombin and complement was detected
Like neurotropic viruses the virus of serum hepatitis 1s
unusually resistant to physical and chemical agents For
this reason 1t was found necessary to irradiate plasma

) T A M A 138 341343 Oct 2 1948
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for 10 seconds With the method used the earlest de
tectable protern changes are after plasma has been run
through the machme at a rate of 16 cc a mnute Rate
of flow 1 this study was 24 cc a mnute

Inoculation of 11 volunteers with irradited serum
produced no allergic reactions

[Ultraviolet radiation wsll not wnactwate this virns mn whole
blood and we continue to encounter occasional cases of serum
hepatitss n patients who_have recerved blood transfustons two to
four months previously Protection with two njections of gamma
globulin (see next article) at 30 day ntervals 1s not gencrally
practicable i cnvilian hospitals —Ed 1

Studies on Protectue Value of Gamma Globuln
Homologous Serwm Hepatitis SH Virts —Toseph Stokes
Jr Mercer Blanchard John R Neefe Sydney S Gellis
and George R Wade? (Unn of Pennsvlyama) pomt out
that certain charactenistics differentsate serum hepatitts
from infectious hepatitis Clitncally the two may often
be differentrated by their different incubation periods
60 150 days for serum hepatitis and 18 40 days for 1
fectious hepatitis

Gamma globulin obtamned by fractionation of blood
from large Red Cross pools has been admnistered to
patients exposed to each of these two tvpes of hepatitis
m the hope that 1t might contamn sufhcient antibodies to
prevent or attenuate the two diseases Studies m several
epidemics demonstrated the ability of such gamma glob
ulin to prevent infectious hepatitis Given 1n doses of
006 015 cc /Ib body werght gamma globulm protected
a large proportion of exposed susceptible persons

Studies of the effect of gamma globuln on serum
hepatitis were conducted 1n two widely seprrated army
general hospitals on men given blood or pla ma at the
time of jury Gamma globulin was grven alternate pa
tients m cach hospital In one hospital two doses of 10
cc each were given 30 days apart Excellent protectron
appeared to have been afforded 1n these patients In the
second hospital 4 single 10 cc dose was gien No pro

T T AMA 138336341 Ot 2 1948



NEUROTROPIC VIRUS 111

tection resulted but the incubation period of the disease
was prolonged more than 50 per cent a phenomenon not
observed when gamma globulin was given patients dur
g the incubation period of infectious hepatitis

As a result of this study all army general hosmtals
were directed to admimster routinely on admission a
smgle intramuscular 1njection of gamma globuln to all
patients hospitalized because of battle mnjuries and given
transfusions at time of injury Since this order made
further controlled studies of large groups mmpossible
the authors undertook studies of small groups of volun
teers

In these studies however the gamma globulin tested
apparently did not contan virus neutralizing or tnhibit
ing factors effective against the stramn of serum hepatitis
virus used Ina single small study hepatitis convalescent
plasma from one subgect failed to provide inhibiting fac
tors against the same strain of serum hepatitis virus

NEUROTROPIC VIRUS DISEASES

Memngoencephalitis s1n Man Due to Louping 11l Virus
1> reported by George Davison Charles Neubauer and
E Weston Hurst® Louping 1l has been well known mn
certamn areas of Scotland and the border counties of
England for over a century and has been studied exten
stvely because of its high mortality among sheep Infec
t1on 15 conveyed from sheep to sheep by the tick Ixodes
nieinus Six cases have been reported 1 human bemngs
all laboratory workers The two cases presented here are
the first n which mfection 15 assumed to have been ac
quired naturall;

ASE 1—Man 47 had a slhght chill after working for a
week at sheep dipping Some of the heep had been mfested
withT ricinus and he had brushed several ticks from his arms
After six days of malaise his phvsician found only a high
temperature and slow pulse Fever persisted for five days then
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for 10 seconds With the method used the earliest de
tectable protemn changes are after plasma has been run
through the machine at a rate of 16 cc a mnute Rate
of flow mn this study was 24 cc a minute

Inoculation of 11 volunteers with srradiated serum
produced no allergic reactions

(Ultraviolet radmation will not sactwvate this virus 11 whole

I and we continue to encounter occasional cases of serum
hepatitis 1n patients who_have received blood transfusions two to
four months previously Protection with two mnjections of gamma
globulin (see next article) at 30 day intervals 1s not generally
practicable m civilian hospitals —Ed ]

Studies on Protectne Value of Gamma Globulm it
Homologous Serum Hepatitss SH Virus —]Joseph Stokes
Jr Mercer Blanchard John R Neefe Sydney S Gellis
and George R Wade® (Umsv of Pennsylvama) point out
that certain charactenistics differentiate serum hepatitis
from infectious hepatitis Climcally the two may often
be differentrated by their different incubation perods
60 150 days for serum hepatitis and 18-40 days for 1
fectious hepatitis

Gamma globuhn obtained by fractionation of blood
from large Red Cross pools has been admumstered to
patients exposed to each of these two types of hepatitis
n the hope that 1t might contain sufficient antibodies to
prevent or attenuate the two diseases Studies 1n several
epdemics demonstrated the ability of such gamma glob
ubin to prevent wnfectious hepatiis Given 1n doses of
006-015 cc /ib body weight gamma globulin protected
a large proportion of exposed susceptible persons

Studies of the effect of gamma globulin on serum
hepatitis were conducted 1n two widely separated arm
general hospitals on men given blood or plasma at the
time of injury Gamma globulin was given alternate pa
tyents 1n each hospital In one hospital two doses of 10
cc each were grven 30 days apart Exeellent protection
appeared to have been afforded 1n these patients In the
<econd hospital a single 10 cc dose was given No pro
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During the first four weeks of 1llness the first patient
had been 1n contact with four patients who shared her
room several other patients who wisited her regularly
and several nurses Two nurses became 11l 13 and 19 days
after the first patient began to show svmptoms Then
other nurses and patients amang her contacts became 11l
but they could have been infected by the second and
third patients The three subsequent cases were due to
contact with the second patient after 11 16 and 17 days
The remaining cases followed at intervals of one to five
days The numerous mutual contacts 1n the various rooms
made nfection possible from all directions An average
wcubation period of 11 19 days could be imnferred from
the first s1< cases There were two cases in which contact
with other patients 11l wath the disease or in the incuba
tion period could not be demonstrated they had natural
1y been 1n contact with nurses who attended encephalitis
patients and some of the nurses may have been healthy
VIrus carriers

Since virus was present m patients nasophatynx
aerogenous route of infection was the most probable It
was mmpossible to trace the source of the infection From
some patients cerebrospmal flurd blood and throat a
virus was 1solated that at first caused choriomeningitis
m guinea mgs only but after passage through guinea
pigs nfected mice This virus as well as two strains of
choriomeningitis virus were not or only shghtlv neutral
1zed by serum of patients 1 the acute phase but were
strongly nentralized by the serum of convalescent pa
tients St Lows and equne encephalomyelitis viruses
were not neutralized by these serums There was com
plete cross immunity between the choriomeningatis irus
and the causal agent of the epidemic
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subsided spontancously Tive days Jater he had a relapse char
acterized by headache and vormiting Because these symptoms
persisted he was h i Physical revealed
hittle of except mental Spunal flud was
clear and under 180 mm pressure 1t contamed 004 Cm
pro em/100 m! and 17 lymphocytes/ca mm

Fever responded to neither pemcithn nor sulfadnzpe but
subsided spontaneously on the sixth hospial day Chnscal
symwptoms then subsided

Case 2-—Farmer 59 wis hospitalized with a_proviaional
diagnosis of men ngitis For sex eral months he had had malase
anorevia and weight lo s Headache and stifine s of the neck
developed four davs before hospitalization Examination te
vealed marked neck stiffness but no hermg sign Thouh
fully conscious he appeared to be deat and confu ed His
condition detertorated and two days after admuosion he was
stuporous and mcontment The fifth day fever ended 1y cnss
and thereafter chmeal condstion 1mproved gradually He was
hospitalized for 10 weehs and on discharge was well except
for a somewhat stooped gait faslure to swing the nght arm
duning walking and an extensor plantar response on the night

Blood was collected from the first patient 5> days
after onset of symptoms and from the second patient at
9 and 23 days Sernm was mixed with varying dilutiont
of loupmg 1l virus of Anown titer and then moculated
mtracerebrally or intramuscularlv into six mice As con
trols sumiar dilutions of virus were mmned with normat
<erum and injected mto mice Defimte neutralization of
the virus was demonstrated n both patients

Louping Ml should be considered whenever meningo
encephalitis appears in a person exposed to sheep

Encephaliis Epidemic Caused by Infectious Agent
Closely Related to Armstrong’s Chorlomemngitis Virus
During the winter of 1046-47 ] D Verhnde J van der
Werff and W Briet Jr? (Lerden) ob erved 25 cases of
_nbacute bemgn encephalitis without residuals m a con
valescents home which then sheltered 46 women 29 men
and 7 children under 10 and emploved 14 nurses and 12
servant girls All but one of the cases occurred 1n women
13 pavents 8 nusses and 3 servants
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by 46 mens 1 somie 25 30 1 “Many noted disappearance
of persistent headaches which previously had not re
sponded to any therapy Practically all commented on
their unproved feeling of well bemg

{These results are splendd considermg that aff the patwents
had cheonic relapsing malara —Ex }

COLLAGEN DISTCASES

Stodies on Rheumatic Fever Qbservations on Tons!
lar Carrrers of Hemolytie Streptococes Effect of Tonsit
lectomy and Admimstration of Pemsesllin on Rheusmatic
and Nonrheumatic Fever Patients 1s reported by Harold
G Nelson® and personnet of U S \aval \edical Research
Unit 4 (US Navat Hosp Dublin Ga ) Thus study was
conducted 1n a hosputal devoted primaridy to care of
Ppatrents 1 from acute 1t fever Lul
tures were made from throats and later from tomsils
removed from 75 patients with rheamatic {ever and 64
patients who did not have rheumatic fever

Pathageme streprococa were recovered from tonsils
of 333 per cent of patients with rheumatc fever and
from 156 per cent noncheumatc fever patients Throat
cultures belore tonsilectomy vevealed pathogeme strep
tococct an 27 pes cent of rheumatic fever patients and
31 per cent of nonrheumatic fever patients ‘The greater
tmedence of positive cultores obtained from tonsils than
from the throat 1 rheumaue fever patienis shyzests
that patients continue ta harhor streptococet m the ton
sils jong after zcute attacks of rheumatic fever

When patients sith rheumatic fever of continted
attivity were constdered separately from those 1 whom
the dises © had become quiescent no difference m anc
dence of positive throat coltures was found

There was no chmcal or laboratory endence that

tonsstiectomn with postoperative )
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MAIL ARIA

Cure of Chronic Vivax Malaria with Pentaguone 15 e
ported by L T Coggeshall and Fred A Ruce- (Unn
of Chicage} Although quinine and quinacnine hydro-
chioride promptly reheve acute malana telapsey are
common when these drugs are used Many new drugs
were discovered 1n an intensive research program con
ducted by the National Research Counail durning World
War II This report concern one of these pentaquine
a denvauve of p § phtt pl hin®)
Pentaquine 15 more effective and less toxic when used
to treat Plasmodium vivax than 1s plismochin® Penta
quine was more effective 1f guimine was given simultane
oushy In this studv 1t was given 185 men who had
contracted vivax malira n the Pacfic Onent eds
terranean and West Indics and still had positive blood
smears Number of relapses before treatment vared
from 1 10 50 One 30 mg pentaquine tablet was gien
three times daily with 2 tablets of quimine sulfate each
containing 1 Gm  three times daily Both were admints
tered 14 days Later 1n the study 1 Gm qunne three
numes daily was found sufficient and resulted n less
anchomsm

Onlv 4 of the 18> refused 1o complete therapy sup
posedly becavse of gastromtestinal upset Towsety oc
curred 1 43 suby and d of tinmtus d
abdominal cramps and deafness Among the 185 there
were 10 venfied failures with positive blood smears and
10 with chills and negative blood smears There were no
further objective findings referable to malaria after treat
ment 1n 163 most of whom were followed six months
or longer Patients and physiaans were enthusiastic
about the stoiking rehief from svmptoms associated with
matana Immediate sigmbcant gai m weight was noted

() JAMAISA ST Wy
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by 46 men 1 some 25> 30 1h Many noted disappearance
of persistent headaches which previously had not re
sponded to any therapy Practically all commented on
therr improved feeling of well beng

[These tesults are splendid considessng that all the patients
bad chrone telapsing malaria —Ed 3

COLLAGEN DISEASES

Studtes on Rhenmatic Fever Observations on Tenst
lar Carrzers of Hemolytic Streptococar Effect of Tonsd
lectomy and Admsnistration of Pemcilitn on Rheumatic
and Noarheumatic Fever Patients 15 reported by Harold
G Nelson® and personnel of U b Naval Medwal Research
Umt 4 (US Naval Hosp Dublin Ga ) Thus study was
conducted m a hospisal devoted primanly te care of
patients comvalescing from acute rheumatic fever Cul
tures were made from throats and later trom tonsis
removed from 75 pattents with rheumatic fever and 64
patients who dud not have rheumatic fever

Path D 1 were d from tonsis
©of 333 per cent of patients with rheumatse jever and
from 156 per cent uonrheurnatic fever patrents Throat
eultures before 11 revealed pathog strep
tococes n 27 per cent of rheumatic fever patients and
31 per cent of nonrheumatic fever panients lhe greates
medence of posisve cultures obtamed from tonsis than
from the throat 1 rheumatic fever patients suggests
that patients continue to harbor streptococas in the ton
sils long after acute 1ttachs of rheumatic fever

When pauients with rheumatic fever of contnued
acthivaty were considered separately from those m whom
the disease had become quiescent no difference 1w
dence of posttrve throat cultures was found

There was no chmeal or Iaboratory evidence that
tonsillectomy  combined with postoperative  pemscitln
TUOTIS 6D 831316 Spt Ot 1943
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therapy bad an adversse effect on patients who exhibated
low grade rheumatic activity immedsately before or at
the time of tonsillectomy

It was concluded that routine throat cultures do not
provide an accurate irdex of the carner rate of hemalyhc
streptocacet and that cultures of exoised tonsils give
more accurate data on actual inedence of streptococcas
carriers

Orally Admimstered Pemicallin 1n Patients with Rheu
matic Fever Benedict F Massell James W Dow and
T Duclett Jones* admimstered peneatin orally to all
patients at the House of the Good Samantan Boston
with hemolytic streptococet 1n throat cultures from July
1946 through June 1947 Purpose of the study was to
determine if orally or intramuscularly admimstered pen
ciilin would reduce hemolytic streptococcus carrer rate
n ward panients 1f such reduction 1 carrter rate plus
prompt pemcillin therapy of patients acquinng strep
tococcus snfections would reduce spread of infection
amon,, ward patients 1f hemolytic streptococc: could be
eradicated from patents throats by infrequent oral
doses of pemaitlin and 1f prampt treatment of hemalytic
streptocaccic inf would mfl mmune resp:
and prevent rhewmanic fever recurrences

Pemethin was given bv mouth as 50000 100 000 untt
buffered tablets at least one hour before meals and two
to four hours aiter meals No food was allowed between
meals Orally admimstered pemciilin 1n doses of 300
1000000 umts dulv for 10 days suppressed hemolytic
streptococes 1n throats of all but 21 per cent of panents
with rheumatic fever durmng therapy and eradicated
organssms tn 77 7 per cent This reduction of streptococ
cus carner rate by pemicitlin even with prompt treatment
of hemolytic streptococens nfections with pemcilin dd
not however completely prevent spread of streptococcus
infections among ward patients Suppression of hemo
Iytic streptococct 11 the throat by doses of 100000
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200000 units of pemctthn s tnfrequently as three tumes
a day suggested that simlar dosages nught be practrable
for prevention of hemoly tic streptococcus infectsons and
hence of sheumatic fever

Of 10 patrents wath clineal and 5 with subchncal
hemoly tic streptocpecus nfections and rhesmatic fever
who were promptly treated with pemscilhin none had re
custence of rhenmatic fever The authors are loathe to
conclude that pemcstim prevented rheumnatic fever recur
rences because occasional hemols tic streptococas strains
are upable to produce rheumatsc fever Howerver they
Tegurd the evidence as suggestne

{The cautious mnterpratatian of resuits descrihed m the 1t para
gragh 15 to be applauded the pomt 15 of course of the greatest
mportance —Ed 1

Rheumatic Infection 1z Chaldhaod 15 20 Year Follow
Up, Cautwon agatest Early Ambulant Therapy Rachel
Asth® (Umv of Pennsylvania) presents results of a2
foltow «p study of 331 theumatic chuldsen 15 years after
onset of mfection and of 150 chidren 26 years afrer
onset (see table) Incidence of carditis and of deathy
Wwithin the first 1 years was greater among those taken
it duning 1923 27 than during 1928 32 and least among
those taken 1} during 1933 37 Part though not alf ot
this 1mprovement may be due to a spontaneous change
1 the character of the disease Shsit 1n racial composition
of the group observed could net explam the decreased
mortaluy and lessened carditts since the number of
Negro children increased and such a change should have
worsened the situation sice death rate has heen higher
amang Negro than among white chuldren Declme w
merdence of carditis cannot be asersbed to vamation m
method of usig sahicylates Throughout the stady period
1 was customary to admumster large doses of salicylates
at the beginmimg of the disease but not to contmue the
drug 10 the absence ot fever and jomt pun About 1028
use of adequate doses of digitahs 1 treatment of heart
fwiure assomated with acute rheumatic cardms was
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begun Probably a tew children were pulfed over a cnt
1wl persod by use of this drug The dru,, was mast useful
1u treatment of children in whom dyspnea was the pre
dominant mamficstation of heart faiture and of ruch less
tatue 1n those with predominant sins of mght heart
taifure marked enlargement of tie hver ard edema

AMajpr change in treatment during the study pumd
was 1n duraton of hospital stay or bed rest at home
Whereas in the early part ot this period most children
were returned home shortly after disappearance of acnte

Ourcone oF Rurec varie Invecrion 1§ Crivoren Jeseied
For 20 YEars Aprek O~SET
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symptoms children are now 1ospiakized an average of
three months after which they are discharged to a con
valescent home or sent home under supervision of the
Visiting Nurse Socsety and the Rheumatism Chime uatil
all signs of active mtection have disappeared Bed rest
n the presence of active rheumatic mfection 15 recorm
mended rezardless of the presence or absence ot chimcalfy
tecogmizable heart disease

Whether the lessenin, of severity of the disease dur
g ths period 1s partly due to the f1sorable influence ot
prolonoed bed rest at onset of infection or entirely due
to a spontaneous change n character of the diseasc 1s 1
matter of speculation but 1t would <cem wise for phy
sicrans to gne prolnnged rest m bed the benefit of the
doubt and not be tempted to mstitute early ambulant
treatment in care of the rheumatic child

1T ediatnesans seem comunced that 5 rolonged bed rest after acute
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theumatic fever 1s dessrable Those sshose experience 15 prncipally
with adults are not so unformiy 1 agreement on the pawg~—Ed 1

Does Sodium Sahicylate Cure Rheumatic Fever? In an
attempt to answer thus question James Rewd® (Univ ot
Glasgow) studied 9 adults and 3 children wath rheumatic
feser Seven of the adults were gnen 2 Gm sodmm
salicylate and 2Gm sodwum brearbonate five tumes a dav
the other 1o recened 2 Gm sedwm salicylate alone
five imes darly Two of the children were gnen 1 3 Gm
sodium salicylate and 13 Gm sodum bicarbonate and
the thurd child recened 13 Gm sodum sabicylate atone
five times datly A medication was grven orally

The lowest sahicylate levels for the entire group dur
tng the fisst three neeks of treatment ranged from 11
031 mg /100 cc for plasma and 183 to 257 mg {or urine
In the seven adults secessing bicarbomate sabicvlate
levels reached a peak m three 10 erght days rangmg
irom 20 to 46 m,, 73100 cc for plasraz and 303 to 588 mg
for urene In ol patients but especially in children both
plasma and vrinary sahcylate lesels tended to fall after
the wutsal peak levels were reached despite continuovs
Qruy admimstration The fall was assouated with
changes in acid base balance a r1se m plasma and urt
nary saticylate was assomated with acdosts and a fall
with changes 1 the oppostte direction Bicarbonate ad
muustration tended to depress plasma sahicylate levels
By wereasing uninaty salicy hate excretion Disappearance
of jont pams fever and tachveardia was related to
plasma sahcylate concentratson Felapses comerded with
a sharp falt in plasma sahicylate devels and remsssioms
with a nise n plaswa levels

Erythroryte sedimentation rates before treatment
ranged from 9 to 122 mm s one hour and after three
wecks they were esther approaching or had returned 10
normal an all but one patient YWhen average plasma
salicylate level was Jess than 20 mg 7300 cc  sedmenta
tion rate showed no ss,n of falling when the level was
TR e3wa s Ap b s
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20 30 mg the rate fell slowly and when it was 30-40 mg
t} ¢ rate raptdly returned to normal In one pattent with
average plasma salicylate level of 17 mg/100 cc seds
mentation rate was unchanged during the first the¢
weeks of treatment When average salicylate level was
mereased to 27 mg by doubling the dose of sodwum
salicytate and sodiuma icarbonate sedimentation rate
rapudly returned to normal It 1s therefore concluded
that 1f erythrocyte sedimentation rate 15 a reliable index
ot rheumatic actiwity sodum sahicylate has a curative
actton dwectly related to plasma concentration ot the
drug It appears desirable to heep plasma salicylate
levels between 30 and 40 mg /100 cc while the disease
15 active

[Retd s observatson that the blood sahcylate level terds to dechne
after the first few days on a given dnsage could be correlated with
chinical experence that fever and jont pain sometimes tend to s¢
appear while therapy 1s being continued Because of unpleasant side
effects 1t 15 dsfficult to mamntam the plasma salicvlate level between
30 and 40 mg /100 ec 10 all pa terts —~Ed }

of Acute Rh Fever with Aspnn

with Special Reference to Biochemicai Changes Wiiliam
S Hoffman Mark Pomeranc Italo F Volim and
Catherme Nobe? (Hektoen Inst Chicago) treated &0
adults with acute rheumatic fever with aspirin until dis
appearance of chnical <ymptoms of the disease The
product used was alasi® tablets of which contamn 4
gr aspim_ 2 o coflowdal aluminum hydroxade and an
exciprent Control tablets were of the sime size and con
tained 4 ¢ v aspirn but 2 gr starch mstend of aluminum
hy drovide

Of 65 patients started with control tablets 8 com
plamed ot gastnc distress Distress disappeared when
tablets contaimng aspirin and alurraum by droxide vere
substituted For most of the therapy period therefore
asprn plus aluminum hvdroxide was admimstered to

all patients
With 4-b tablets every four hours feser pan and
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tenderness tn involved joints were usually relieved i
24-48 hours even before plasma salicvlate concentration
had risen to levels of 30 mg /100 cc or more Such con
centrations were usually achieved by the third day Once
the desired plasma level had been reached 1t could be
mantamed by giving 4-6 tablets every six hours mnstead
of every four

Almost all patients 1n whom levels of 30-40 mg /100 cc
were mamtained for several days showed one or more
symptoms of salicylism Only 41 patients could be main
tamed at an average plasma salicylate level above
25 mg /100 cc The other 39 had to be given doses that
produced levels under 25 mg /100 ce Comparison of the
effect of high and low plasma salicylate concentrations
on sedimentation rate showed only a shght superionty
of the high levels in reduung sedimentation rate to
normal by the time climcal symptoms had completely
disappeared

Prothrombin concentrations were only shghtlv affected
by asptrin therapy The level dropped below 75 per cent
of normal 1n a third of the cases there being no difference
1 1ncrdence between the high and the moderate dose
group In only one instance did prothrombin level fall
to a dangerously low level (20 per cent) A moderate
fall 1n serum bicarbonate level occurred 1n most patients
associated with elevated serum chlonde value and a
shightly dimimshed serum sodwm level Bload pH was
usually normal and urine usually acid It 15 suggested
that salicylate produces primarv hyperpnea with alka
fosis but the accumulated salicylate produces a fixed acd
acidosis and that the two effects are mutually compen
satory

Study of urinarv salicylate clearance revealed that
for any given plasma salicylate level salicylate excretion
was markedly mcreased when additional base was made
available This suggests that alkalmization 1s of pnme
mportance 1n treatment of salicylate poisoning
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20 30 mg the rate fell slowly and when 1t was 30 40 mg
the rate rapidly returned to normal In one patient with
average plasma salicylate level of 17 mg /100 cc, sed
mentation rate was unchanged during the first three
weeks of treatment When average salicylate level was
increased to 27 mg by doubling the dose of sodum
salicylate and sodium bicarbonate sedimentation rate
rapidly returned to normal It 1s therefore concluded
that 1f ery throcyte sedimentation rate 1s a reliable index
of rheumatic activity sodim salicylate has a curative
action directly related to plasma concentration of the
drug It appears desirable to keep plasma salicylate
levels between 30 and 40 mg /100 cc while the disease
15 active

[Reid s observation that the blood salicylate level tends to decline
after the first few days on a given dosage could be carrelated with
clmical experience that fever and jomt pain sometimes tend to 1€
appear while therapy 1s being continued ‘Because of unpleasant side
effects 1t 15 difficult to maintain the plasma salicylate level between
30 and 40 mg /100 cc 1n all patients ~Ed 1

Treatment of Acute Rheumatic Fever with Aspinn,
with Special Reference to Biochemical Changes William
S Hoffman Mark Pomeranc Italo F Volm and
Catherme Nobe” (Hektoen Inst Chicago) treated 80
adults with acute theumatic fever with aspirin until dis
appearance of clinical symptoms of the disease The
product used was alasil® tablets of which contain 4
gr aspiin 2 gr collodal aluminum hydroxide and an
exaptent Control tablets were of the sume size and con
tained 4 gr aspirin but 2 gr starch nstead of aluminum
hydroxide

Of 65 patients started with control tablets 8 com
planed of gastnic distress Distress disappeared when
tablets contaming aspinin and aluminum hydroxide were
substituted For most of the therapy period therefore
aspinn plus aluminum hydroxide was admimstered to
all patients

With 4-6 tablets every four hours fever pain and

@) Am.J M4 643344 Ap 11949
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eases other than rheumatod arthritis and to estabhish
further evidence of the histologicallv specific nature of
the polymyositic nodules 1n rheumatoid arthritis

All muscle specimens were obtamed either by biopss
or from amputations and were routinely fixed n for
mahn® and stamed with hematoxylin and eosin Each
section was examuined first without hnowledge of chimeal
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diagnosts and then after diagnosis was hnown Materal
conststed of 126 controls and 27 patients with all stages
of rheumatoid arthritis

No special effort was made to remove muscle m the
neighborhood of subcutaneous nodules or mvolved large
joints 1n patients with rheumatord arthntis Mvositic
nodules found 1n 26 of the 27 patients were sharply
circumseribed and always located 1n the endomysum
and/or perimysium and rarely s the epimysium These
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“Rheumatord Disease” with Jount and Pulmonary
Manifestations Phiip Lilman and R E Balt® (St
Stephens Hosp London) report three cases

Case 1—Man 47 was hospitahized because ot an illness of
2% years duranon characterized Ly pan and spfiness of
knees elbows wrists and fingers Breath sounds were dimin
ished and there were crepitant raes 1t both bases Muco
purulent cough developed with fever dyspnea and cyanosts

ese sympl were unaffected bv p lhin and mcreased 1n
seventy until he died six months after admission The lungs
were firm throughout with nodular areas suggestne of bron
chopneumonia the picture on <ection suggested chrome fibros
mg prneumomitis Histologic tudy revealed interstitial preu
momitis with well marked fibrosis and termunal broncho-
pneumonsa

Cast. 2—VWomen 48 was hospitalized because of cough
weight loss and arthnitis the latter of nine months duration
Chest x ray showed bilateral basal opacities and reticular
shadows extending into the midzones Fever persisted de
spite pemaribn The chest x ray picture remasned unchanged
Attempts to deternmne the cause of the luug disease were frant
less wnd the patient died three months after admission Autopsy
findings resembled those m Cae 1

Case 3—Woman 55 was hospitalized berause of jount
pains of three months duration No chest abnormalites were
detected until mine wonths later when cough drew attention
10 the chest and alteration of breath sounds and rales wer¢
found throughout both lung fields X rays at this time showed
widespread heavy reticulation and miliary motthing through
out the lung fields Bactenologic exammation of sputum re
vealed no abnormality Seven months later the patient was
aline but the condition was Ily unchanged

Becaunse of the widespread nature of the disease n
some patrents the authors recommend replacin, the term
rheumatord arthritis with rhenmatoid disease

[The e cases the pemt that arthritis 15 2
svstemic disease Occasionally it can havdly be differentiated from
dis emimated lupus erythematosus !

Differenhal Diagnosis of Rheumatoid Arthntis by
Biopsy of Muscle Gabriel Stewer and J L Chason®
attempted to determine from biopsy material the ina
Jdence of cellylar mhitrations 1n skeletal muscles i dis

28168 3 Nov 6 1948
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Effect of Hormone of Adrenal Cortex (17-Hydroxy 11
Dehyd one Compound E) and of Pitustary
Al phic Hormene on R Arthn
tis Prelmmary Report Philip S Hench Edward C
Kendall Charles H Slocumb and Howard F Polley*
report results of compound E therapy 1 the first 14
patients so treated all had severe or moderately severe
theumatod arthritis The authors believed that although
the pathol of 1k d arthnitss 1s more
or less irreversible the patholo ¢ physiology of the
disease 15 potentially reversible sometimes dramatically
50 Relief of the disease accompany ing jaundice or preg
mancy made 1t difficult to believe that theumatoid arthri
t1s 15 caused by bactersa Tt seemed more Likelv that the
disease was a biochemical disturbance which was tran
sently corrected by biologic changes occurnng m a
number of apparently unrelated conditions With this 1n
mind a search was undertaken to find a biochemical de
nominator common to pregnancy jaundice and other
condthions known to precipitate improvement 1n patients
with rheumatoid arthriis Manv agents were used
among which were adrenal hormones

Compound E was given more or less continuously for
sr< months to five patients and for 8 61 days to nine
other patients with moderatelv severe or evere rheu
matod arthrins Symptoms were of 41/ months to 5
years duration Those who had had the disease less
than six months were nevertheless severely disabled
Without precedent as to dosage the drug was first used
1n 100 mg amounts daily It has since been found that
2550 mg doses are 1nadequate

Usually optimal mmprovement occurred within the
first one or two weeks of treatment and thereaiter daily
dose was reduced m an attempt to find a smaller effective

maintenance dose  Usually exacerbations oceurred
when dose was dimmished and 1t has been concluded
that a dose of 75 100 mg daily 15 required Figure 14

M P StEM ¢ My Cin 26181197 Ap 13 1949
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nodular tnfiltrations (Fig 13) wsually were composed
of an snner group of lymphocytes with an outer layer of
irregularly disposed plasma cells A small blood vessel
was often seen at the perrphery and little connective
tissue was present in the nodule

In 12 normal controls no cellular infiltration was found
mn any muscle sections In 18 of 70 patients with athero~
sclerosis and gangrene cellular accumulations of all
types were found Infiltrates were composed either of
neutrophils only or of a diffuse mixture of neutrophils
and lymphocytes No purely lymphocytic and plasma
cell infiltrations were seen Cellular infiltrations were
found 1n 7 of 16 patients with disseminated lupus erythe
matosus In five of the seven infiltrations were composed
of neutrophils and lymphocytes and an occasional plasma
cell and were eastly distingmshed from infiltrations
found n rheumatord arthritis The remaiming two lestons
more closely r bled those of rh d arthritis
and 1n one of these differentiation could not be made
Infiltrations i four patients with thromboangtts obfit
erans were composed of neutrophls mononuclear
macrophages lymphocytes eosinophils and plasma cells
Sections from four patients with dermatomyositis con
tained poorly demarcated nfiltrations composed of lym
phocytes and neutrophils with some eosmophils and
plasma cells In trichmous mfection of sheletal muscle
study of multiple sectrons always revealed the parasite
and/or many eosinophils and neutrophils No infiltra
tions were seen 1n muscles of four patients with sclero-
derma Of six patients with muscellaneous diseases of
muscles and six with nonrheumatoid polvarthnitis four
had infiltrations but there was no similanty to those
seen 1n rhenmatoid arthritis

The authors conclude that typical nodular cellular
snfiltrations in sheletal muscles occur 1n a hugh percentage
of patients 1n all stages of rheumatoid arthritis S:ellu
lar mfiltrations scen 1 nonrh 1s
eases can usually be distinguished histologically




COLLAGEN DISEASES 127

shows metacarpophalangeal jomnt swelling of one patient
before treatment Nine days after begimming use of com
pound E the swelling had disappeared (Fig 15) but
six days after therapy was discontinued 1t recurred (Fig
16) Sedimentation rate before therapy was 50 mm 1
one hour after nine days therapy 1t was 10 mm and
six days after discontinuing therapy 1t was 38 mm

In each of the 14 paticnts stiffness and aching of jonts
were strikingly reduced and joint and muscle function
was sigmificantly smproved within a few days after begin
nmng of therapy Usually stiffness dummshed first pain
next and finally swelling Appetite often wmproved rapid
ly and several patients had marked weight gamns Several
patients stressed loss of towicity of the disease and ex
perienced 2 sense of well being 50 suggestive of euphoria
that psychratne 1nvestigation has been initiated

Without the patient's knowledge mjection of the
hormone was abruptly replaced by mjection of a control
Preparation m nine patients in eght symptoms returned
within two to four days In every instance when com
pound E or its acetate was used sedimentation rates
decreased strikingly Usually thys decrease occurred
within the first few days of therapy and averaged 24
mm change a day In most patients sedimentation rates
became normal within 10 35 days after treatment was
mstituted

Pitustary adrenocorticotrophic hormone was given two
patients with severe rheumnatoid arthnitts both of whom
showed marhed chncal improvement essentially stmlar
to that resulting from use of compound E It 1s unlikely
that compound E will be available for treatment or addi
tioma! research unuil sometime 1n 10 0 the supplies then
will be exceedingly small

[This 5 the most cxeit ng work of the past year The p esent
lack of avadability of compotnd F 1s ta talizing and no prediction
€an be made regarding 1ts value 1n the 1 ng term management of
Theurmatoid arthritis: Nevertheless the d scovery of thi  immediate

ramat ¢ effect on the d sease should fead eventually to real under

stand ng and succes ful treatment not onty of rheumatoid arthrits
but of many related diseases (sec next art cle) Hench and Kendall
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on the stxth day sn the other Sedumentation rates be
came nosmal i 12 16 and 18 days n the three patsents
Tachycardia disappeared after 3% days in one pattent
and after 5 days m another m the thied tachveardia
was not sigmficant Tk an )t d brady
cardrx neeurted sn afl three and perststed while 2 dose
of 200 mg compound L was used but disappeared
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shorth, after dosage was reduced to 100 wg darly Pro
longed P R 1tervals 1 two patents were restored to
normal seven and eaght day s after treatment was begun
In 24 bours after the compound was admumistered the
patients appeared alert wmstead of #1 and towvic and ve
ported an wmproved sense of well baing which has per
ststed to the hime this Teport was woilten

During the three to five weeks the drug was admims
tered there was no signsficant change 1 concentrafions
of blood #rea chlorides sodium potassum or n carbon
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and therr associates have opened the way to a great advance 1n
medical knowledge —Ed ]

Effects of Adrenal Cortical Hormone 17 Hydroxy 11
Dehydrocorticosterone (Compound E) on Acute Phase
of Rheumatic Fever Prelummary Report Phlp S
Hench Charles H Stocumb Arhe R Barnes Harry L
Smith Howard F Polley and Edward C Kendall (Mayo
Clime) admimstered the adrenal cortical hormone
17 hydroxy 11 dehydrocorticosterone to three patients
with acute rheumatic fever In each patient fever tachy
cardia polyarthritis and abnormahties of sedimentation
rate and electrocardiograms all rapidly disappeared
Compound E acetate was admimstered intragluteally as
a suspension of finely ground crystals 1 solution of sodt
um chloride i concentration of 25 mg/cc One case
follows

Boy 17 was hospitalized because of acute polyarthriis and
fever of 12 days duration following a sore throat and coug!
Sulfonamides and penicillin had had no effect When hos
pitalized he was acutely 1ll with temperature 101 102 F
pulse rate 90 100 red pharynx and distinct swellng and pain
m the ankles toes and hnees Sedimentation rate was I
mm  leuhocyte count 13900/cu mm with 76 per cent poly
morphonuclear cells Although no friction rub was heard an
electrocardiogram  showed abnormalities suggesting acute
pericarditis

The next day arthnitis progressed to the upper extremities
Compound E acetate was given intragluteally in a dose of 100
mg and thereafter m doses of 200 mg dady for 18 days Jont
pain diminshed five hours after the mmtial dose Four days
later joint pam had almost entirely disappeared and sedimen
tation rate had started to decrease The next day temperature
and pulse were normal and 10 days after start of treatment the
patient felt well and was eating normally Figure 17 shows that
sedimentation rate fell progresstvely from the fifth to the
twentieth day of treatment and was at that time normal

After admumstration of compound E was begun fever
which had been present 1 the three patients 4 11 and
12 days disappeared 1n 215 days m one in 415 days in
another and 1n 1 day mn the third Joumts were asympto
matic on the third day of treatment m two patients and
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sodium 01 Gm three times daily and had taken the drug con
timuomsly Two months before admission los of appetite and
dull pun m the upper abdomen developed and he passed blach
ston! and vomited small amounts of blood These symptoms
subside} however Three weeks before admission a diffuse
maculopapular rash imjection of scleras and spots on the oral
mucosa appeared Ulcerative stomatitis developed 10 days later
On admnssson the patient appeared considerably dehydrated
The skin was moderately edematous and malt flakes were
de quamating over the entire body Large sheets of shin were
peeling from palms and soles Hard shotty di crete nodes were
present in the left cervical area and ngunal regions Scleras
and compunctivas were mjected and the oral mucosa wa
covered by confluent indurated necrotizing ulcers The che t
was emphysematays and breath sounds were harsh and bron
chial with inspiratory and expiratory rhonchi Peripheral ar
teries were thichened and tortuous Routine laboratory and
X fay studies revealed no abnormalities except moderate ane
mia Despite mtramuscular mjection of pemaliin local treat
ment of the eyes and mouth and supportive therapy he died
nmn days later At autopsy inflammatory necrotizing arterial
lestons of the type occurring m serum sichness and n hyper
sensitive reactions to sulfonarmdes and to 10dine were present
m the Iiner spleen kidneys bone marrow and shin
Continued medication with dilantin® sodium and cer
tain other drug after climecal evidence of hypersensitivity
has developed 15 fraught with danger since the climcal
picture of perrarteritis nedosa may ensue
Peripheral Neuritis 1n Periarteritis Nodosa Clmico
pathologic Study 1s reported by Leonard I. Lovshin
(Mayo Found ) and James W kernohan* (Mayo Climc)
Peripheral neurst1s 1n periarteritis nodosa has been difh
cult to evaluate clinically hecause of the arthrins and
myositss and pathologically because of the rarty with
which peripheral nerves have been studied at autopsv
Records of 25 males and 4 females aged 3 71 (average
44) with wncontrovertible periarteritis nadosa were Te
viewed Asverage duration of illness was 614 months the
longest bein,, 29 months In 15 patients peripheral neu
rit1> developed some time dunn,, the course of the dis
ease and m 7 neuritis occurred at onset The imtial
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dioxide combimng power No defimte toxiaty was en
countered

It may be asked 1f the results from use of compound E
are superior to those achieved with salicylates The
authors behieve 1t 1s impossible to answer this question
denmtely at present Despite unavordable uncertamty and
the prelmmary nature of data presented 1t 1 thought
that results in these threc papents indicate a defimte
pattern of response and mmprovement The three patients
reacted with noticeable similirity and the varations
response which accurred appeared related wn large part
to the differing do es used This pattern of resporse
mvolved characteristic and sequential disappearance not
only of fever tachycardia and polvarthntis but of the
mereased P R intervals and sedimentation rate Appear
arce of bradycardia increased appetite and normaltza
tion of serum protein were symilar m all patients In
hight of the charactersstic responses of rheymatoid ar
thritis to compound E 1t 15 thought that the pattern of
response 1n rheumatic fever 15 more defimte and distinct
than 1t would otherwise lave been

Because of the histolo,te suntlasity of cardiac vessels
and fibrous valves to sheletal muscle and fibrous tissue
1t 15 hoped that compound F will have a favorable effect
on mvolvement of the heart sn rheumatic fever It 1s
chiefly for this reason that further studies of the effect
of compound L 1n acute rheumatic fever are jusufied

{ The results are not as conclusive as those tn rheumatoud arthrs
tis tmohang only three cases of rheumatic fever neverthele s they
are sugge hve enough to raise tigh hopes —~Ed ]

Pertarterstts Nodosa Case of Fatal Exfolative Der
matihs Resulting from Difantin® Sodwm Sensitization
15 reported by Judson J Van Wyk and C Rowell Hoff

mann ¥

Man 71 was hosptalized i a stuporous state with the
primary complamt of ulcerative stomatstis and conjunchivitis
Six months before admssion he had had three generalized
convulsions the first m s Dife He was treated with dilantin®

) Ard Int Med 81605610 My 1948
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signs of early menopause The eprsodes have recurred at regu
lar mterval of 17 22 days and are accompanied by fever and
other symptoms They last five to seven days Menstrual
pertods occur n regular 27 29 day cycles and have no obsious
relation with or influence on febrile attacks Repeated exam
matiols during the past six years revealed no sigmficant
abnormalities during free pertods Laboratory studies were not
elpful The only abnormalities were occasional panieukopenia
(2000 3000 cells) at wregular intervals not related to the
feser con tant monocytosts {between 7 and 21 per cent) a
ly increased rate and an increa ed
amount of globulin 1n the blood No cause has been discovered
and no evidence of Hodgkins di ea e neoplastic disease 1n
fection neurologic allergic or psychic disturbance or of hered
stary influence 1s present
Case 2--\an 27 10 years previously noted periods of
headache and vomuting every month or two Episodes began
with pan m either side of the chest shoulders or abdamen
headache aching of extrenmtie nausea usuallv vomiting and
temperature of 103 F They lusted about two days and were
separated by intervals of good health Intervals gradually
shortened to 30 day cycles and finally to 7 days All studies
meluding exploratory laparotomy gave no clues as to cause
CasE 3—Man 37 first noted attacks of peritoneal trnita
ton three vears previously They recurred at mtervals of
w0 10 stx weeks usually four weeks with good health between
them An episode begins with pain in the abdomen tenderness
1o pressure and colic Temperature rises to 102 F Nau ea and
occasional diarrhea occur Leukocytes rise to 12000 19 000
Alter 24 36 hours temperature becomes normal but symptoms
persist 48-60 hours All studies have been uninformative
Case 4—lan 20 was discharged from the army because
of tepeated episodes of leukopenia and disability recurring at
20 22 dav mtervals and lasting 5 7 days Episodes begin with
bl 1 k lear cells for two or three

fall of polymor
ys to zero d by malase
headache sore throat and aching of the body Tenderness and
swelling of cervical lymph nodes and small ulcer on tongue
and oral mucosa o cur Symptoms and signs gradually abate
and the patient 15 well until the next episode

Case 5—VWoman 31 has ep1 odes of pan and swellmg of
the leit knee and stiffness of the night elbow which last 7 days
and rtecur every 13 14 days Fever has mot been detected
: s electrocardiogram and laboratory work have all been

egatiye

CAse 6-—\an 64 has episodes of evere muscular weak
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neuritec sy mptoms were paresthesxas weakness or pam
or combinattons of these All extremuties were 1molied
n 10 patients Involvement of a single nerve was not
obseryed m any patient Involvement was predomumattly
motor 1 type but 13 of the 15 patients had both motor
and sensory changes

Histologic study revealed imyolvement of the nutrient
arteries of peripheral nerves m 19 patients Such fesions
were observed 1n all 15 patients 1 whom perspheral new
rinis was diagnosed chineally Changes 1 the nutrient
arteries of nerves were 1 no way different from changes
1 other arteries of the body Ina given metve severity
and stage of the inflammatory process of ats arteries
varied greatly at different levels

Though an meidence of 52 per cent for neuritis 1 pert
artentis nodosa 1s higher than that usually mentsoned
the authors believe that 1t 1s accurate Pertarterstis should
be snspected 1n any obscure disease m which neuntis
develops Presence of renal mvolvement gastromtestmal
symptoms hypertension fever and wasting m a patent
with perspheral neunhs should strongly suggest the di
agnosts

DISEASLS OF UNCERTAIN ETIOLOGY

Perodic Disease Probable Syndrome Including Pert
odic Fever, Bemign Paroxysmal Perrtonitis Cyclic Neu-
troperua and Intermuttent Arthralgra Because of ther
sarity or because they are overlooked drsregarded or
mustaken for other conditions certain pecubiar bemsgn
syndromes wluch fast several days and recur for years
at remarkably regular short intervals receive little atten
tion Hobart A Remmann® (Jefferson Med College) re
ports st< such cases

Cast [ —~\Woman 40 beguming 11 yeats previously had

peils of rerstability chilliness and ssetting whick peeasionally
focced ber to spend a dav or two 1 bed and were mistahen for

SN A A6 12U Ta 41948
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signs of early menopause The episodes have recurred at regu
lar mtervals of 17 22 davs and are accompamied by fever and
other symptoms They last five to seven days DMenstrual
period ‘occur 1n regular 27 29 day cycle and have no obvious
relation with or nfluence on febrile attacks Repeated exam
mations during the past six years revealed no sigmficant
abnormalities during free pertods Laboratory studies were not
helpful The only were 1 leuk
(2000 3000 cells) at wrregular intervals not related to the
fever constant monocytosis (between 7 and 21 per cent) 2
ncreased sed rate and an increased
amount of globulin 1n the blood No cause has been discovered
and no evidence of Hodghmns disease neoplastic disease 1
fection neurologic allergic or psychic disturbance or of hered
tary mfluence 15 present
Cise 2—Man 27 10 years previou ly noted periods of
headache and vonuting every month or two Episodes began
with pan 1 esther side of the chest shoulders or abdomen
headache achmng of extrermtie nausea usually vomting and
temperature of 103 F They lasted about two days and were
separated by intervals of good health Intervals gradually
shortened to 30 day cycles and finally to 7 days All studies
mecluding exploratory laparotomy gave no clues as to cause
CasE 3—Man 37 first noted attacks of peritoneal 1rnta
ton three years previowsly They recurred at mtervals of
tw0 10 six weeks usually fotir weeks with good health between
them An episode begms with pain n the abdomen_tenderness
10 pressure and colic Temperature rse to 102 F_Nausea and
ocea onal diarrhea occur Leuhocytes rse to 12000 19000
After 24 36 hours temperature become normal but symptoms
persist 48-60 hours All studies have been uminformative
AsE 4—Man 20 was discharged from the army because
of repeated episodes of leuhopenta and disability recurrmg at
2022 dav mtervals and lasting 5 7 days Episodes begin with
o fall of polymorpt lear cells for two or three
da3s sometimes to zero accompamied by increasing malaise
headache sore throat and aching of the body Tenderness and
swelling of cervical lymph nodes and small ulcers on tongue
and oral mucosa occur Symptoms and signs ¢ radually abate
and the patient 1s well until the next episode
Case 5—Woman 31 has episodes of pain and swelling of
the leit knee and stiffness of the right elbow which fast 7 days
and recur every 13 14 davs Fever has not been detected
X rays electrocardib ram and laboratory work have all been
Tegative
Case 6—Man 64 has episodes of severe muscular weak
-
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g wath the patents general health The emsodic dis
¢€ases do not comede wath or appear to be related to
any hnown natural mtrnsie rhythme fluctuation such as

of them may be grouped as a syndrome of pertodie dis
erse wath different mamfestations

Infectious Mononucleosts with Neurologic Complica
tons  Report of Fatal Case s presented by Vera B
Dolgopol and George S Hussont {Willard Parker Hosp

there are several serious campheations n this disease
{(hepatitis thrombocvmpcnm myocarditis spontaneous
mapture of the spleen and 1y oly ement of the central and
peripheral nervous system) with nstances of fataf out
come from the last three Multiple serzaus complscitions
m1y occur 1 the same patient

Girl 19 was hospitabized because of an illness of three days
duration characterized by maluse fatigue bachache weakneas
of the legs sore throat and temyeratare of 102 I The dry
before admission phatophobitn double vision and esehid swell
ng developed Generahzed haphadenopathy and splenomegaly
were noted the dav after d AN 1 smyol
merea ed stewdily i the next few days Refleves were a9t fir t
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sluggish and finally only abdominal reflexes could be obtawned
Headache stiff nech Kermigs and Brudzinskes signs mnabil
ity to move the legs and difficulty in swallowing were present
by the fifth hospital dav and she died the sixth day in respira
tory paralysts Heterophil antibody titer had risen from 1 448
to 114336

Microscopie changes 1 tonsils lymph nodes spleen liver
fidneys and adrenals were similar to those previously de
scribed 1n cases of infectious monontcleosss In the bramn there
were severe degenerative changes in the nucler of the thurd
and fourth cramal nerves and 1n the iferior reticular nucleus
of the medulla and some degeneration of the Purkinje cells
of the cerebellum In the spinal cord hemorrhages were pres
ent nt the gray matter mamly i the postertor horns but 1n the
lumbar region the hemorrhages had spread imto the anterior
horns as well

Epidemic of Infectious Lymphocytosis with Diarrhea
11 28 patsents at Milwaukee County Home for Dependent
Children and County Hospital 15 reported by M G Peter
man J D kaster Elh A Gecht and G L Tembert?
The disease was first de cribed i the Umited States i
1941 but since then has been reported m many other
countries The paucity of its symptoms and signs sug
gests that the disease 1s more common than has been sus
pected Its interest lies chiefly 1n the remarkable eleva
tion of white cell count to leukermc levels without onut
ward mamfestation 1n most patients

In the eprdemic reported 25 of the 28 children were
aged 5 or less Diarrhea was the most prominent symp
tom and occurred 1n 16 patients 1t was usually mtermut
tent and lasted 2 19 days Shght nasal discharge mucous
in character and lasting only a few days was noted
six patients There was shght cervical lymph node en
largement, 1n 10 and generalized lymphadenopathy m 4
patients In none were lymph nodes tender Spleen was
barely palpable m three patient and liver was palpable
m one Four febrile patients never had temperatures over
1025 F In 10 patients the pharynx was slijhtly con
gested for two or three days White cell counts ranged
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from 18900 to 147 000/cu mm Peah counts of 90000
or more occurred 1n seven Lymphocvie counts ranged
from 64 to 94 per cent otherwise differential counts
were normal Routme nasopharyngeal cultures afforded
no clues as to etiologic agent Incubation period 15
thought to be two or three weeks

Virus as Possible Ettologic Agent of Erythema Multt
forme Exndattvum, Bullous Type Report of Case 18
presented by John A Anderson Vern Bolin Wataru W
Sutow and William Kitto® (Univ of Utah)

Boy 6%; was hospitalized mn a delirous and highly tovic
condition’ Illness had begun three dys previously with con
junctivitis Next day fever anorexia and blisters on the lips
labsal and buccal mucosa and tongue developed The day ‘before
adnussion generahized ra h had appeared

The childs history wis noncontributory The father was
susceptible to herpes labialis and had had a severe attack about
three weehs before the child became 11l

There was a diffuse ervthematous macular papular and
bullous rash over the entire body Palms fingers soles and
toes exhibited massive bullae which yielded a ¢lear flmd free
of organisms on direct stam Purulent conjunctrvitis was pres
ent The child remamed acutely 1l eight days and then grad
ually improved All bullae and vesicles desquamated There was
no corneal 1nvolvement and vision seemed unaffected though
photophobra persisted some months

Matenal taken from skin vesicles on the third and
fourth days of the illness produced Leratoconjunctivitts
on a scartfied rabbit cornez and cytoplasmic nclusion
bodies were observed 1n the epithehal and exudative cells
of the rabbst cornea Serum of a rabbit recovered from
Leratoconjunctivitis contained no neutralizing antibodies
against the virus of herpes sumplex (HF strain}

Review of the literature offers some evidence that the
bullous type of erythema multiforme exudativum may be
infectious The herpetie nature of the disease the occur
rence of eprdemics and the failure of all worhers to find
2 common bacteriologic agent also suggest that a virus
may be the etrologic agent though a number of nvestt
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gators have failed in their atterupts to find such an agent

Whereas 2 specific virus was not 1solated from this
patient certain observations offer evidence that the 1l
ness was caused by a virus That the cluld s 1llness was
preceded by herpetic lestons on the father s Lip and that
the child himself had herpetic vesienlar lesions m his
mouth two days before the generalized shin eruption ap
peared 15 suggestive Production of a severe Leratocon
Junctrvatis tn the rabbit eye which could be transmitted
m sterile washings to a second rabbit suggests that a
viral agent was present in the vesicular fiud and 1n
washings from the eye Finally the acidophil cytoplas
mic inclusion bodies m epithelial cells and monocvtic
cells infiltrating the hmbus of the scarified rabbit cornea
noculated with vesicular fluid furmshed additional evi
dence of a viral agent 1n vesicular flurd Failure of the
agent 1n the bacteriologically sterile vesicular fluid to
produce fatal encephalitis 1 young Swiss mice was ev1
dence that this agent was probably not the virus of
herpes simplex Failure of antibodies to develop agatnst
the virus of herpes simplex (HF strain) in the rabbit
convalescing from ke atoconjunctivitis was also agamnst
the possibility that this agent 1s the virus of herpes
simplex Fmally the virus of herpes simplex produces
ntranuclear acidophil inclusion bodies whereas those
observed 1n the rabbit cornea were all cytoplasmic acid
ophil inclusion bodies

{The virus de cribed appears to be closely related to that of
herpes sunplex Erythema multiforme 1 probably a syndrome which
can result from a vanety of circumstances 3t can occur with
sulfonanude sens t vity among other things —Ed ]

Epdemic Myalgia A N Harvey P A Tumulty
F B Bang and W B Leftwich? observed a small ep1
demic at Johns Hophins Hospital it October and No
vember 1947 1n wlich pleurodynia and cervical myalgia
appeared concurrently at times mn the same person

Epidemic pleurodyma 1s characterized by paroxysmal
pain 1n a muscle or group of muscles Pamn begins sud
Ty Sewth M T 4U72 736 A mnt 1943
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denly and may be sharp and hmfelike or dull and aching
1t 15 usually localized to the lower chest and epsgastrsunt
and 1s 1ggravated by anv action that causes contrachion
of thoracic or abdomimal muscles such as deep breath
mg coughing or sneeztng Pain may radute to the back
shoutders or abdomen Temperature may rise suddendy
to 102 or 103 F and fall rapudly to normal 1n 12-48 hours
It has been suggested that the common condition of

stiff nech 15 a localized anfectsous myalgra Tt wsually
begns suddenly 1s confined to one side of the neck and
abates after 12-48 hours but may persist 1 a mild form
for days or weeks Acute myalga of the neck and sho!
ders was descrsbed m 125 patrents m Englind during the
winter of 194142

In the epidemic descrsbed by the authors about 30 p2
ttemts had pleurodynia and a small number had acute
torticoths Though the relation between pleurady nrt and
cervical myalgra has been su,gested previously other
obseryers have regarded the two conditions as distinct
entittes because of the predominance of trapezius smohe
ment and absence of plenral pamn  fever and lenhocy
tosts n cervical myalgie Cervical myalgre has how
ever been ly reported n eprd of pleuso
dyma

[One might argue woth the conclusion that ceryical myalgz and
pleurodyma are varteties of the same disease because both cluncal
pictures were seen m a swgle epidermc ~Ed 1

Herter's Disease Study of 344 Cases Observed 1 Fin
tand 15 presented by Hmn Paronent (Umv of Hel
sinki) Rester s disease may be defined as a syndrome of
unknowsn euology charactenized by three essential symp
toms arthntis conjunctssstis and usethrtss It 1s usn
ally postdysenteric Jts frequency during eprdetmes of
dysemtery varies greath  the towest and the highest
cidences reported being 027 and 10 per cent Many names
have been given the dise1se Reters disease or syndrome
and dysentersc arthnius bemn,, most frequently used Any
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one of the three essential symptoms may 1mtiite the dis
ease The tnad does not evolve 1n all cases and the dis
ease may occur with two or even one essential svmptom
However ocufar and urethraf Jesions seem to occur rela
thely seidom alone or together as the only si,n of the
syndrome In contrist jount lesions are often the onh
symptom and 1n such cases diagnosis 1s based on the fact
that the jomnt disease appeared after dysentery or that
cases of dysentery and Rerter s triad had ocenrred in the
eraronment

Jomt affections generally appear after symptoms of
dysenterv have subsided most often within two to four
weeks from onset of dvsentery Arthritis 15 generally
polyarticular jomts of the lower extrenities being more
commonly affected than tho e of the upper and large
Jomnts more often than small jomnts Artrcular suppura
ton has not occurred Duration of arthrius vanes
though 1t may disappear within 1 few days 1t generally
lasts for weeks or manths

Conjunctivitis esther hilateral or unilateral seems to
be the most common ocular mamfestation though intis
keratitis corneal ulceration and mdocvehts have also
been described Conjunctivitss generally lasts a few days
or weeks Urethritis 1s the commonest type of urinary
tract involvement Urcthral discharge s less prafu e
than n acute gonorrhea and 15 usnatly observed only on
pressure on the pems Lesions of the mervous svstem
have been observed s Rester s ssndrome the most com
mon being neuniis There 15 dusagreement regarding oc
currence of cardiac complications 1n thr syndrome some
Wwhiters statin  that beart comphcations are faching and
others that en focarditis and valvular disease do not occur
bur that mvocardiis does Manv types of skin lesions
have been described 1 connection with this syndrome
Lut whether thev can be aseribed to it or ave concurrent
lecions due to other causes 15 not known Differentiation
of Rewters di ease from Leratosss blennorrhagica and
frem the Stevens Johnson syndrome mny be difficult
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Fever may be ligh shght or Jackmg Sedimentation
rate 15 uswvally elevated and most patients show leuko
cytosts Roth Wassermanu and gonococcus complement
fixation tests are negative Some writers have reported
negative serum agglutination tests for dysentery and
others positive agglutination tests for the Shiga hruse
or Flexner groups

Dragnosts of Reiter » disease 15 not generally dfficult
as 1t 1s readily distingwshed from other jount diseases
by associated symptoms Prognosis 1s good No deaths
havc been reported and 1n general no permanent or dis
ablim,, changes occur 1n affected organs Duration of dis
ease 15 two to five months and recovery s usuall, spon
taneous

Most writers have thought that Retter s syndrome 18
causally related closely to dysentery Yet 1t 15 evident
that 1 some cases there has never been dysentery OF
enterstss It 15 therefore assumed that dysentery 1> the
most usual but not the sole cause Pleuropneumonta
Ithe orgamsms have been solated from prostatic ©
urethral discharges 1n five patients with Retter s dusease
Further bacteriologic study of this disease should be
made A few writers have suggested that its pathogene
s1s can be explamed on the basis of allergy analogous to
that of rheumatord arthritis

Most of Paronens 344 cases omgmated n a wide
spread epidenuic of Flexner s dyseatery on the Karehan
{sthmus during the war operations m the summer of
1944 There were 310 men aged 1840 and 34 women
About 70 per cent mamifested the complete triad (articu
Iwr ocular and urethral manifestations) about 2> per
cent two of the essentral symptoms and § per cent orly
one Articular mamifestations were observed i 325 cases
eye affections 1t 298 and urogemtal involsement mn 265
Fever occurred 1 260 patients (awllary temperature
over 986 F) Duration of fever varied from one day
to st months Artreular symptoms 1 most cases disap-
peared w ithin a fen months but tn some were observed
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as late as one 1o three years after treatment No medi
cation {salicylates pyrammdon® aspirn salvarsan sul
fonarmdes etc )} fever therapy or radiwation led to prompt
and general recovery The course seemed self hmited

Of the 334 patients 322 had had Flexners dysentery
and only 12 contracted Resters discase without prevy
ous diarrhea Lstimated number of persons affected by
the dysentery epidemmic duning the study period was
150000 Accordingly about 02 per cent of them con
tracted Reiter s disease a shghtly lower inaidence than
that reported n the literature In twothird Reters
disease set 1 within 11 30 days from onset of dysentery
but the former occasionally began simuitaneously with
the latter or even before it Longest interval was over
three months There was no apparent relationslup be
tueen Retter s disease and severity of dysentery

Bloed Wassermann and hahn reactions and the gono
cotcus complement fixation test were negative Serum
agglutination tests for typhod paratyphoaid typhus and
Brucella abortus Bang also gave negative results How
ever 61 of 132 examined serums agglutinated a Flexner
A 4 D4 W suspenston 1n titers of 1 %0 1 040

Paronen concludes that this study justifies the conctu
swon that Rerer s syndrome occurs only after dysentery
and that the dysentery bacillus seems to be the causative
factor even when no dvsentenc infection can be demon
strated by chinical means

£This must be the large t series of cases observed by one physs
cian 1t 2dds weight 10 the hypothests that the syndrome 18 3 sequel
of bacillary dv entery Studses for pleuropneumoma organisms were

not made The o mal contains many u eful details on the various
chinscal mansfestations ~-Ed
A v

1 Human Gl were
studied by hurt Lange Michael M A Gold Dawd
Wetner and Vera Sumon  (New Vorh Med Collegey It
has often been suvyested that the cour e of human glo
mer hnts could he lained by an artigen antt
body reaction The 10 20 day interval between primary
T S Cin Tov toaen285058 7y 1949
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streptococusc snfectton and first signs of nephsitis ob
sence of streptococcie mnaston of the hidnes ard the
severe general uvolvement of the glomerular apparatus
suggest this possibility  Chromsc glomerulonephritis can
be produced by mjection of heterologous immune ant:
hidney serum Such antibodies are selectssels adsorbed
from the aircalation by the hidneys and cause spectfic
changes in the kidney

The authors devised a modified collodson particle tech
me for detectiny antibodies to Aidney trssue In thes
test htdney emulstons are mixed with collodton suspen
sions and used as antigens Sertal diutions of serum
from patients with glomerulonephritis are set up n sero
fogic test tubes contmming this antigen solntion

By this method anttbodies to human renal tissue were
demonstrated 1 75 per cent of 122 tests done on the
blood of 23 patients with glomerulonephrinis In 12 pa
tients with early nephritis 63 per cent of the deternina
tions done were positne In 11 patients with late ne
phntis 78 per cent of determinznions were posmive
Antibodies to human renal tissue were found n 19 per
cent of 126 determinations dore on 68 controls Renal
antigens from infants or stiliborn infants show greater
specifioty and fugher titers than antigens from adult
renal tissue

The possibility of neutralizing these antihidney antt
hodies prosides an avenue of 1pproach to the therapy of
glomerulonephritss

[Reports of findng of antibodies to kidnev or heart i pahents
with glomerulonephritis or rheumatic fever continve to appear
tll the case for ths concept )s not absohutely convinong  The
collodion particle serofogi techme 1s very tricky ~Ld 1

NUTRITION AND INFLCTIOUS DISEASC

Enology of Ekin Highly Fatal Disease of Japanese
Children Lhars1s a lughly fatal disease of the Japanese
i the age group of 2 6 vears which 13 prevalent i the
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summer Clincally ekair1 s characterized by sudden onset
with high fever diarrhea vomuing and convulsions and
a short course death occurring 1n 4 48 hours Bacterio
logic studies by Japanese workers have yielded dysen
tery bacilli from stools of about half the patients and
changes compatible with early baciliary dysentery have
been found in such patients at autopsy Bacillarv dysen
tery 1s common 1n Japan during the summer Despite
these suggestive facts the high fatality rate of ehin
predominance of convulsions extreme fever and failure
to 1solate dysentery bacilli 1 many typical cases sug
gested the disease was not dysentery or that some addi
tionat factor was imvolied

In the summer of 1937 under the auspices of the Jap
anese Institute of Health and Supreme Command of the
Allied Forces an American team studied ehir1 1 Japan
hatharine Dodd G John Buddingh and Samuel Rapo
port? report their findmgs

The clincal hustory of ekir1 was that described i many
Japanese articles Children aged 2 6 became suddenly 1ll
with Ingh fever often 1049 F or more diarrhea which
was usually bloody vomiting extreme lethargy alternat
mg with irritability yawning spells and convulsions
which occurred some hours after onset of other symp
toms The children lay quetly 1n bed often mn a sem
comatose state Muscles of the face looked suff the eye
slits narrow both because of periorbital edema and
spasm of the pertorbital muscles Lips were pursed and
curved with trismus on crying Spontaneous twitching
of facial muscles nech and extremities was often visible
Hyperventilation and generalized muscle spasm oc
curred

If the chitd survived the early stage and began to 1m
prove temperature fell diarrhea dimimshed or ceased
vomiting stopped and muscles relaxed At this stage
classic signs of tetany Chvosteks Trousseaus and
peroneal signs could be elicited easily

Pas 39197y 1949
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The authors began to examine children beliesed to
have dysentery rather than ekar1 The outstanding differ
ence between the groups seemed to be seventy of tetany
rather than severity of dysentery infection

Serum calcum of the children was low and calcium
treatment was begun Because of severity of tetame man
ifestations and vomiting calcium chlornide was used 1
travenously Effects in patients 1n early stages were
spectacular When the ciuld had recened about 5 cc of
10 per cent solution of calcium chloride he began to
relax move his arms and legs and seemed surprised he
could move so easily agan Repeated administration of
calerum would check tetany and allow some cluldren
with ekirr to recover

During the summer cultures were made from stools
of 106 patients Approximately two thirds were believed
to have ekir1 and one third divsentery Of the 106 cul
tures 9> contained dysentery baailli Of these 42 were
Shigella sonner 32 were Shigella of Flexner 20 were
Shigella ambigua and 1 Shigella dysenteriae Salmonella
Shigella medum and large mnoculums were used for stool
culture The fact that the Japanese use only Endo s medi
um for culture and usually moculate with a small amount
of stool seemed the probable explanation of their failure
to obtain positive stool cultures in many patients

Autopsies were performed on 29 chuldren Gross patho
logic changes found 1n 24 were those of baaillary dysen
tery There was edema of the colon and shight ulceration
ungs were emphysematous and sometimes edematous
with subpleural hemorrhage and occasional hemorrhages
snto alveol: Gastric mucosa was congested and bleeding
Brams were edematous and heavy with flattemng of
convolutions 1nd much subpial edema

From chinical observations three disturbances of body
function emerged to the foreground tetany hyperven
tilatson and dehy dration From climeal observattons plus
blood chenustry studies a hypothetical picture of ehirs
may be drawn which a pre existing tendency to hypo
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aleenne tefany has a leading vole Japanese children
desak hittle malh and hence daet 15 Jow in calemm Est
mated calelum consumption of children aged 3-6 ranges
from 01 to 015 Gm daily although in other respects
deet seems farrly satisfactory Tetany made mamiest by
snfection 1s thought ta be the basts of the unusual de
gree of hyperventiation and fever observed

To explore the possibihity of latent tetany 29 well
Japanese children were exarmned Almost ali had Chyvos
tek s mgn and about half of them had some twitchmg of
wiescles of Trovssean s mign of hands or feet

From a chincal bactersologze chematat and patho
Jogie standpont it was concluded that ekirs 1s mostly
bacifary dysentery compheated by tetany It represents
2 disease complex where usdetlying nutntional and
chemscal factors deterrmne the course mamfestations
and prognosts of an tnfectious disease 1n contrast with
the relanionstup usuzily observed where {as s mifantle
diarrhea) chemucal disturbances are secondary to the in
fections process The fulminating charactes of ehart the
rapidt advent of wreversible changes and frequent delay
in mmtiauen of treatment all conspire to lessen effec
tiveness of therapy Preventon offers the greater prom
sse Aside frorn obvious measures ta decrease incidence
of dysentesy an increase of calcum in the diet would
rob dysentery of ity specific malignant features s» Japan
Ideally such an increase sn caluam supply would be
best accomphished by nereasing mik jntake

{A very satistving prece of ¢l mcal sleuthing —~Ed }

Rlectrocardsographic Changes in Typhaid Fever and
Thewr Reversibihity Following Niacin Treatment M
Rachmitentz and h Broun* (Jerusatem) report elec
trocardiograptuc studtes on 50 patients with typhod
fever treated during the past three years With a single
exception 2l were without chinteal evedence of previous
heart disease The cour 5¢ was snoderately severe 1 most
patients and there were no fatalities Semal electro
TTEY Am L e] 36284238 A g 1 194
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The anthors began to examune children beheved to
have dysentery rather than ehirt The outstanding differ
ence betw een the groups seemed to be severtty of tetam
rather than sevenity of dysentery ynfection

Serum caleium of the cinldren was low and caluum
treatment was beeun Becau e of seventy of tetame man
sfestations and vomting calcum chloride was vsed m
travenously Effects mn patients in early stages were
spectacular When the elnld had received about 5 ¢e of
10 per cent solution of calcium chlonde he began to
relan move s arms and legs and seemed surprised he
could move so easily again Repeated admnstratian of
calaum would check tetany and allow some children
with thart to recover

During the summer cultures were made from stools
of 106 patrents Approimately two thirds were believed
to have efary and one third dvsentery Of the 106 cul
tures 95 contamed dysentery baaili Ot these 42 were
Shigella sonner 32 were Stgella of Tlexner 20 were
Shigella ambigua and 1 Stugella dy senteriae Salmonella
Stugella medum and farge moculums were used for stool
culture The fact that the Japanese use only Endo s medt
um for cultare and u vaily inoculate with a smaft amount
of stool seemed the prabable explananon of their failure
to obtatn posttive stool cultures in mamy patients

Autopstes were performed on 29 children Gross patho
logic changes found an 24 were those of bacillary dysen
tery There was edema of the colon and shight ulceration
Jungs were emphy ans {
with subpleural hemorrhage and occasionat hemorrhages
snto alveolt Gastric mucosa was congested and bieeding
Brams were edematous and heavy with flattemng of
convolutsons and much subpial edema

From chinseal observations three disturbances of bodv
function emerged to the foregronnd tetany hyperven
piatson and dehn dration From clinical observations plus
blood chennstry studses 2 hy pothetical picture of ekiry
may be drawn 1 which a pre existing tendency to hypeo
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slants of endameba medrum Tubes were then incubated
at 37 C and observed every 24 or 48 hours for 14 days
Effect of streptomyemn calaum chloride complex was
studied by adding varying amounts of the drug to cul
ture tubes at time of inoculation Use of streptomycin
ancreased number of cultures in which trophozoites were
found from 8 per cent 1 controls to 73 per cent Of 26
control cultures only 2 vielded E tistolytica whereas
of 26 cultures to which streptomycin had been added 18
were positive

Hemagglutination Test for Diagnosis of Influenzal
Memngitis The test described by M F Warburton E
V keogh (Parkwille Victoria) and S W Willlams®
(Melbourne) 1s based on a recent observation that poly
saccharides of many species of bacterra ncluding
Hemophilus 1nfluenzae are adsorbed from their solu
tions to the surfaces of red blood cells Erythrocvtes so
coated are agglutinated by serum contaimn  antibody to
the particular polysaccharide The test 15 more sensitive
than previously used precipitin reactions for detection
of the specitic polysaccharide of H influenzae in  pmal
flrd although 1t does not differ 1 principle from the
method of diagnosis i which the precipitin reaction
between the polvsaccharide in the cerebrospinal fluid and
the specific antiserum 15 utihzed In addition 1t gives a
direct quantitative measure of the concentration of poly
saccharide and therebyv provides a means for assessing
severity of the mfection and possible response to therapy

It has the further advantage o{ pernutting diag nos1s
of inf 1 memngits to be or excluded with
certamty within an hour of receipt of a specimen of
spinal fluid 1n the laborators Importance of early inst
tution of specific therapy in this disease 1s well known

Thymol Turbidity Test in Acute Infectious D1 eases
was mvestigated by hurt Iversen and Flemming Raas
chou (Copenhagen) A number of investigators have
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cardiograms were made on adnussion and at frequent
mtervals during the disease and during comalescence
Standard limb leads and precordial lead IV F were s¢
corded

Fifteen patients showed no electrocardiographic
changes on repeated exammnations and 35 showed altera
trons Age cidence 1n the two groups was rot sigmfl
cantly different The most conspicuous changes were
found tn the T waves All 35 patients showed some de
gree of wbpormality in the T waves which were of low
amplitude 1soelectric or diphasic No clinwcal cardiovas
cular disturbances or subjective complatnts teferable to
the heart were noted in the pattents with ECG changes

Since 1 most patients the T wave alterations appeared
with cdimeal signs of vitanun B defictency and swce the
LECG changes resembled those seen m ntacint defictency
23 panents were given macin  darly oral doses of 300
600 my and 1 some cases ntravenously also Treatment
was begun after ECG changes had become pronounced
and constant All electrocardiograms mmproved greatly
within 10 days most of them within 25 days The
authors believe that the rapid chan.e mdicates that elec
trocardrographie changes were due to macin deficiency

LABORATORY TLSTS

Use of Streptomyemn in Cultivation of Endamoeba
Histolytica from Stools was studied by Clifford L Spin
garn and Morton H Ldelman® (New Yorh City) For
the experuments 20 stool specrmens contamming cvsts
of L. fustoly tica were obtamed from the New York City
Henith Deprrtment and from ptrents at \lount Sinas
Hospital Heavy stool suspensions were prepared with
normal saline and 3 drops of thi> suspension was added
to the horse serum normal sine solution overlymng

TS Aw I Tep N 88589 N mber 1948
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sction as well as signs of hepatic damage according to
the sulfobromophthalein sodum test

Results of thus study indicate that the thymol reaction
m measles infectious mononucleosss and hepatitis indh
tates certain changes in secum globuhn These may be
directly connected wath antbody productson \Whether
the changes are qualitatice or quantitative 1 not hnown
Thymol reaction 1s probably not a proper test of hepatic
functson

ILymphogranuloma venereum 15 another mifections disease 1
which the thymol tushidity test 35 strongly pasitive —~Ed |

IMUNIZATION

Early Wheoping Cough Immumzatiop Salmon R
Halpern and Dons Halpern® evaluated effects of vac
cmation against whooping congh m mfants seen 11 well
child conferences sponsored by the city of Dallas smee
1946 Vaceine used was phase I of Hemopinlus pertussis
alum precipitated and standardized to contam 40 hilion
organisms/ee Doses 0f 02 03 and 05 ce were given at
four week intervals Some mfants recetved the first in
jection at age 2 weehs but immumzation was usually
begun at age 1 momh Reaction to smmumszation was
esaluated by use of shin and agglutmation tests before
and after immumzation Shin tests were pegattve m 115
of 117 infants before wmmumzation was started and ag
glutination tests were neganve s 101 of 117

Among 112 of 115 mfants tn whom mmumzation was
completed before age 4 months skm tests done afrer
completion of immunization were positive and agglutima
twon tests stronghy pomtive 1 68 weakly positive w 37
and negative i 10 In 56 of €0 wnfants whose smmumiza
nion was completed between ages 4 and 6 months skun
tests after completton of wmumzation were positive

€32 J P4 1334363 F Iy 1948
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found the thymot turbudity test positive 1n about 90 per
cent of cases of acute hepatitss and usually positive m
chrome hepatitis but rarely positive 1o bile duct obstrue
101 and hepatic cancer The fact that possible changes 11
Serum gamma globulin might determne the result of the
thymol test fed to mnvestigation of the thymol test m
acite virns diseases since the cowrse of measles and
mumps 15 known to be altered by admumstration of
gamma globulin

The authors performed the thymol turbsdity test on
373 persons with different acute nfectious diserses Re
acton was positive sn 71 per cent of 4a patients with
measles In the majority the reaction began to be evident
at anset of cutaneous eruption and remaned posstive for
greatly varying pertods In a few cases reaction became
negative by the twenty second day Other tests of hepatic
function made whenever reacttons to thymol turbudity
were highly posirve gave negative results The thymol
test may be useful for differentiation between meastes
and other conditiens with morbilhform eruptions

Of 34 patients with nfectious mononucleosts thy wof
turbichity test was positive 1n 26 and Paul Bunnell re
actton positive in 27 Thymol test reaction was negative
m tonsifhitis scarlet fever mumps serous meningits
P purulent 1t1s  tuberculous menmngitis
and acute pastroentenitis

The fact that a positive reaction to the thymol test 15
seen fiot only sn hepatitrs but 1lso i measles shows that
2 positive reaction 1s not exclusively a eriterson of hepatic
damage Hepatitis 1s not associated with measles and
tests of hepatic function never revealed signs of hepatic
damage m these patients W hat the positive thymol re
actrorn: 11 1nf 2 i 1S UnCertam
hepatatis was mamfest m only one case and other tests
of hepatic function were negative Other authors have
described patients with snfectious mononncleosis wathout
jaundece all of whom presented a posne thymol re
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About 22000 of the persons vaccmated returned for a
reading of the vacanaton site and notes were made of
seactsons obtaned When theze were good vesiculation
and scab formation vacemations were listed as success
ful Of this sample of 22000 persons 736 per cent had
successful reactions and 26 4 per cent rmmune reactions
These results mdicate a fugh susceptibility to smalipox.
1n the sample surveyed Since the group came from alt
health centers 1a the csty and was fairly representative as.
to sexes age groups and races it 1s fasr o asswne that it
represented a eross section of population An even tugher
degree of susceptinlity to sniallpox was found among
7 380 students and teachers at New Yark University
3117 of whom returned for readmgs Of these 93 per
cent had positne takes 2 per cent were mmmune and 3
pet cent had no reactzons These samphings mdicate low
smmurmty (o smallpox 1 New York Cits and need for
widi when an epd

Next ta pqsuaccma\ encephaliis the commonest and
most serious complication was generalized vacemmsa {Oc
currence of postraceinal encephalitis i this group s de
seribed 10 detml mn the tollowtng article—Ed ] This
term 15 used by somme authors 1o mdimate widespread
vaccinal rash 1n absence of a pre existing dermntosis
Some authors behiese that presence of a pre exsting
eczema means that the vacoima hias bees spread by con
tact rather than by the blood stream but there seems
Iittle esidence to support this concept Vacama virus
enters the blood stream soon after vaccmation and the
rather rapid penerahzed and simuftaneons disteibution
of lestons argues for a genesal spread bv the blood
stream In the present study aff cases in which 4 general
spread of vaconal lesions occurred srrespectine of
whether there was a pre exasting rash or not are mn
cluded under peneratized vacesma Cases i which there
was spread of vaconal Jesions only in the vicimty of
vaecmaticn or n adjacent areas are excluded

Forty five cases of generahized vacctnia occursed
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and aggzlutination tests were strongly positie in +
1 eahly positine in 14 and negative m 1

Of 161 patients 110 had no side reactions to imniuniz
ation Reactions occurring in the others included fever
tnduration and mn three mstances abscess formation Dur
in, the tho years of this study none of the mfants »as
reported to have contracted whoopmg cough

The authors recommend the agglutinogen shin test
as 2 simple relable and specific means of evaluating
results of immumzation

Human Antibody Response to Simultaneous Ipjection
of S1x Spearfic Poly 1des of P Pre
vious quantitatise studies of anttbody content of serums
of human beings grien injections of spectfic polysaccha
rides of pneumococcus m mmumzing doses have dealt
with anahses of serums after injection of two or thsee
and four spectfic polysaccharides 1t one time Alrchael
Hedelberger Colin M MacLeod and Marie M D1 Lap®
{New York (ity) combined mto 2 single solution 1%
pohsacchandes of the pnesmococcus types most coml
nienly resy ble for p oceic p in man
to determune antibody response to mjection of so man)
chemically ssmilar antigens Total antsbody response and
praduction of wutibods ta exch ntigen myected appeare
to be as satisfactory 15 m subjects treated wath smaller
numbers of polysaccharides

[ Immuntzation weth paoled pueumocaccus paly saccharude 1s worth
consideration in patients who have repcated attacks of pncumoma
for eé?impk some patients with bronchicctasis might benefit from
=

Comp! of V: agamst pox are
described by Morris Greenberg®  {Dept of Health
New York City) Vaccmation of approvimately 5000
000 persons 1 New York Ciy tn about a month after
discovers of a ca e of smallpox 1n March 1947 presented
2n oppostumty to study results of vaccmation i a large

group from the viewpomt of possible comphcations

At RIS & pt mber, 1948
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ease Restarch Labaratesy tests There wete 12 positise
feactors an werdence of O per cent

C bie evidence has accumulated to mdicate that
trauma due to varieus factors expertenced by a woman
during pregnancy may nfluence vtbilits or development
of the fetus After vaceimation against smalipox vaccima
\teus enters the bload stream and 18 dissenunated (o the
tissues of the bods The question has therefore arisen
whether pregnant aomen should be vacomated against
smallpox and 1f they are what the chances are of therr
gtving birth to a cluld with congental defects Pree
nary observations mdicate that vacoination s a safe pre
cedure during the first {our months of pregnancy so fag
as accurrence of congenstal defects m offspring 1s con
cerned

Postvaccinal Encephality Repart of 45 Cases w
Tew York City Soan after appronimately 5000 000 per
song wese vacunated w hew York Gity and for twe
months thereafter all reported cases of encephaluts
pohamyelitis and other neurotropie diseases were care
fully muestigated Diagnoss of postvaccmal envephalitts
made on climcal grounds 1s 3 presumptive diagnosis Not
only s there no dfferenca brtween the chmeal picture of
this disease and that of ather encephatitides but there ts
often little to distingush 1t from bram tumor asd wber
culons mensngts

Mareis Greenherg and Emanuel Appelbaum® (Dept
of Heatth New York Citv} found 49 cases dignosed as
postvacainal encepbabiis Eight were fatal and autopsy
was done ta all Toberculous meningiis was found m
two bram tamor m one and hypertensne vascular dis
ease with caronary otclusian and congestian of the bram
m one The other 45 cases were accepted as true cases
of po tvacanal encephahtis

Average mcubation peniod mas 1012 days Chaeal
picture was vanable Obset was generally abrupt with
ferer headache vomttng and changes i mental state

{2} Am I M S 1656550 %\ mb 1948
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Laboratory confirmation was attempted tn 15 cases and
vaccnia virus was recovered m all by growth on chich
embryo Most lesions occurred in persons with pre exist
g eczema 38 of the affected persons having had eczema
preceding generahzed vaccima What 1s more sigmficant
15 that 28 of those with eczema had not been vaccinated
All but one had been exposed mtimately to one or more
persons who had recently been vaccrnated Two infants
neither of whom had been vaccmated died The conclu
ston 15 justified that infants with eczema should not be
vacainated until the skin has cleared Furthermore no
person taking care of an mfant with eczema should be
vaccmated unless special precautions are taken to prevent
contact of the eczematous child with the vacenated site
Though more than three fourths of ca es of generalized
vaceinia occurred m children under age 5 no age group
15 1mmune

The commonest complamnt was pamful arm with
regronal Iymphadenopathy occurring chiefly 10 persons
with uncomplicated takes Local mfections were occa
sionally seen and generalized macular papular and urtt
carial lesions were observed The only serious infection
resulting from vaccination was cellulitis of the arm from
which septicemia developed and death occurred one
month after vaccnation

Tetanus used to be 2 bugaboo of vaccination but ad
vances n care of vaccinated calves i collection and
preservation of Ismph and 1n tests for contamnation
have made 1accine virus a safe product I limimtion of
dressings over vaccnated areas has further munimized
chances of deep 1 o dental 1nfi b
retained exudate Not a single case of tetanus occurred
1n New York Citv as a result of vaccnation

It has previoush been reported that false positie
serologic reactions for syplulis occur after vaccination
in some persons Specimens of blood from 133 known
nonsyphilitic subjects who had been vaccinated were
tested by the Mazzim hahn Rolmer and Venereal Dis
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The same dav the patient was drowsy and febnle (101 ¥ )
Examination reveated no tbnormabiies eveept 2 few thom
thi n the chest and shghtly enlarged axatlary and ngusmt
fymph nodes The next d1y  however temperiture was 1046
b and cathetetzation was necessary The folfowing day flaccid
paralysis of legs was present Abdonunal muscles hecame para
lyzed and finatly the patient had to be placed wm & resprator
At tunes he was delnious Shoulders and arms were then
found to e paralyzed Lumbdar puncture revesled cleas spinat
fimd contarmng 100 mg per cent proten and 110 el Jew mm
of which 64 per cent were lymphouytes and 36 pes cent large
monanuclears He died four days after anset of sliness Autopsy
revealed acute dissemunated myehtis extending wnta the bramn
stem but wet mto the cortex of the cerebrum or cerebefium

Incsidence of peuropiralstie accidents after all tvpes
of anttrabic vaceies has been espmated to he 1 5814
cases ‘Mortahty among these cases 15 about 2y per cent
Onset usually weeurs 13 15 days after begwmme of ther
apy and may take one of four farms ascendmg paraly
15 of the Landry tvpe transserse myehtts mononesnitis
or multiple neurttis smvolusng cramal or peripherat
nerves or memmngoencephalomy ehtis

The virus and town theones of etiology of neuropara
tytic accudents after rabres vaccme have been replaced to
a large extent by the alferpic theorsy which s Dased on
the expersmenial production of dssseminated neurale e
tesions 1n monhevs by 1 of normal t
nerve substance

1f 2 patient whe s to be given anttrabrc yacomne has a
tamidy or personal history of allergy skin testy for sen
ssnaty are wmliented I excesssve shin reactsons occur
during treatment  desensitization should be considered

TCVER

Why Are Fever Temperatures over 106 ¥ Rare? Hugh
temperature w uself can damage tisstes bat o s hard
o estimate the fevel at which each partreular organ is
smpred  Tueceptional patients have survived tempera
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OCcasmnaHy tmtal symptoms were folloned by a re
mssion lasting 24 72 hours after which symptoms pre

pattents shoned signs of nuchal rigidity with hermys
wd Brudznsks s signs Paralises of ‘the extrenunies
here not unusual and retention of urine was frequent
Changes m deep and superficral reflexes were varble
some exaggerated and 1p others dimtashed or absent
Clintcal course was usually shost fecovery occuttmg
compiletely 11 one or two weehs Of the 41 patients who

less than 10/mi In the others average cell count was
100/cy mm predommantly fymphocy tes
Paﬁmlogxcﬂl;. the disunctise lessons of postraccumal
encephiabitis are in the brarn and spinal cord and consist
of areas of softemng m which demychination can be

vessels 10 bram and spinal cord was demonstrated but
no demyelination was present  Although these four
deaths are ascribed to postyacenal encephalins definite
pathologsc proof 15 lacking Attempts to recover virus
from brains m three cases were unsuccessfut

Fatal Case of Myehtis after Antirabic Vaccine 15 re
ported by I Ansell?

Man 26 was gnen m antirabie mjection daily for 12 davs
stirting 2 dys after he was bitten by a healthy puppy Be
cw e tize dog remaimed heilthy treatment was discontinued

3 B ot M J 2338340 A g 15 1948
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the temperatures differ markedly from those found in
fectious diseases Probably the hypertherrmas that
have impressed climcians are the terrunal hugh tempera
tures of moribund patients Under certain special cond:
tions 1t 15 possible to obtain very high temperatures m
fever If intravenous injecttons which contamn pyrogens
are given to fever patients the results may be dramatic

Thus temperature rises over 106 F 1n the presence of
(1) a sudden overwhelmmg heat load as in a fever
cabinet or the chill from pyrogens (2) a prolonged
overwhelming load with exhaustion of the sweat glands
as 1n heat stroke (3) failure of the circulation and/or
faiture of the temp e regulating mect 1n mor1
bund patients (4) some infectious diseases with occa
stonal readings between 1058 and 1076 F

It 1s evident that 1n fevers the great majonty of read
wgs are below 106 F  whach 1s safely below the pont at
which temperature 1tself 1s dangerous Everything ponts
to a ure regulating iy that
well at the thermostatic level set by the particular stage
of the disease The sharp limitation of temperatures at
the level of about 106 F points toward an emergency
regulatory mechamsm in fever that protects the body
with great efficiency
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tures of 113 F (45 C but not many live more than 2
few days or weehs aiter temperature has reached 107 F
From the 1 ork of fever therapists at 35 hno yn that per
sons 11 good condition can stand 107 6 F for 810 hours
but ths 1s close to the upper hnut of tolerance Tempera
tures within 2 degrees of this danger level are seldom
found 1n fever

Eugene F DuBoist (Cornell Univ ) belteves that the
known facts can be best explamed by assumung that
the temperature regulating mechamsm functrons well at
the higher thermostatic level set by the particular disease
There must be an emergency mechamsm that strongly
resists the approach to levels that threaten Life

Temperature around 104 F cannot be regarded as
dangerous or even deletersous inasmuch as st 1s the level
found 1n athletes during hard exerasse Muscles are most
efficient at this temperature Patients 1n good condition
adjust well to moderate fever

A survey of 176} temperature readsngs 1 357 patients
with diseases characterized by hugh fever revealed that
only 75 readings were above 106 F and none was above
1078 F This suggests that there 1s an automatic cut off
that stops rise of temperature before 1t reaches the level
at which high temperature in ttself menaces life, a
mechamism that presents body temperature from rising
above 106 F

These are however setveral special conditions
which body temperatures do exceed 1058 ' In fever
therapy if the patient 1s put 11 2 cabmet and heat loss
through skin prevented body temperature rises progress
wely Another cause of severe hyperthermia 1s heat
strohe A third condition that exhibits temperatures
above 106 T 1s the monbund state a fen hours before
death A great deal has been written about abnormally
tugh temperatures with bram injuries or tumors myoly
g the hypothalamic region Limited study of many
cases reported 10 the literature revealed no evidence that
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i62 THE CHEST

dividual units conststing of a central se,mental arters
bronchus and vemn leading 1nto a cone of alveolar tissue
The pertphery of the cone features several subpleural
vesns castying blood centripetally tonard the futus When
such mdividual segments are combined to form lobes
surfaces of contact lose therr pleural covering and the
semns become intersegmental These intercegmental »ur
faces become flattened by contact and lobe and segments
underga alterations shape tarying with wtrathoracie
position

By following interse mental veins peripherally from
the hilus surgeons can enter intersegmental planes ac
wratels avoud injury to lan, tissue almost elummate
leakage of arr trom alveolar damage and greatls dumn
1h antectron from the esposed parenchyma Inodence
of complications such as inexpansible lungs empremn
and bronchopleural fistula sho ild not he lugher than for
an uncomphicated lohectomy  Segmental resection pernuts
remon 1] of all damaged or diseased tissue any consersa
nion of a1l fucctional normal tisste the ideal wn excisonal
surgery

{This study 1s sery p rtment m view of the sncreasmg fre
quency of segmental surgery which ha proved hehly effectnne i
carefully selected ca es lor vemoval of discased sections of the fung
while pr serving healthy functionmg scctions 4s a rule the discase
such a5 bronclucctasis o5 ab cess should b chiromse and well local
red 1 A gnven segment or  egment —Ed b

Congenttal Alveolar Dysplasia of Lungs ¥ Tiward
AfacMahon (Tufts College) reports on autopsy i three
cases  Chmically Al patients were thouzht to haie
fetal atelectasts This anomah s charactenzed by de
fectine and hypoplisuc develnpment of pulmonary al
veolt which 11 extreme cases causes death in the first 4%
hours Typreally the preture consists of resprratory dis
tre « and progressive mtractable cvano 53 19 a full term
Juid Twology of retardation of alveolir deselopment
1s unhnownt Retardation virzes ur extent and de,ree

Crossly the Tungs are well forme 1 hut almost arrless
and smh when placed wn water i tolo 1tk there are

T we T P th 4919871 J iy 194
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condition to hnow that death 1s due to 2 developmental
anomaly and not to some error 1n management

NORMAL AND ABNORMAL PHYSIOLOGY

Pulmonary Atelectasis 1n Stuporous States Study of
Inctdence and Mechanism 1 Sodium Amytal® Narcosis
Roy Laver Swank and Magnus I Smedal® (Boston)
studied frequency character and mechamsm of pulmo
nary changes during deep sodium amytal® narcosts in
approximately 350 young men with combat exhaustion
The patients were kept 1n a narcotized state for o days
deep sleep being attained twice 1 each 24 hours No pa
tient was narcotized 1f evidence of infection was present

During deep narcosis all pattents showed generalized
and umform decreases n aeration of the lungs sym
metrical elevation of the draphragm and rollapse of the
chest cage Many (18 of 28 carefully studied) also ex
hibited focal pulmonary changes of varying severty
asymmetrical collapse of the chest and asymmetrical
elevation of the diaphragm Some focal lestons showed
up 1n x rays as trregular hazy densittes some as limear
shadows and one occupied the muddle lobe and resem
bled pnenmoma Fever was present at some time 1n
nearly all patients but was usually higher in patients
with both focal and general lung changes Most pulmo
nary changes disappeared within 24 hours but in two pa
tients the lestons remained after narcosis for 4 and 6
days In the absence of infection changes observed are
compatible with lobular or segmental atelectasis

Changes leading to atelectasis developed according to a
defimite pattern and decreased aeration was the first de
tected change It was due to umform compression of
lung tissue by the collapsed chest and high daphragm
Vascular stasis or congestion contributed to ncreased
den 1ty Gross focal pulmonary lestons developed next
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few alveolr and far too much interstitial tissue Some of
the spaces are very small whereas others are so distended
2s to suggest congemtal alveolar ectasia (Fig 20) Most
alveoli are empty but some contatn hyaline or granular
eosinophilic material (Fig 21) Cormified cells suggestng
aspiration of vermx are not found There 1> no demon
strable basement membrane and much of the alveolar
surfice 15 bare of epithelium Interstitial mesenchyme 15
composed of undifferentiated fibroblasts i a scarcely
detectable ground substance Sections prepared with
Mallory s acid fuchsin aniline blue stamn show well
formed collagen fibnls 1n the pleura and interlobular
sept1 and around large vessels and bronchu but fail to
reveal mature collagen in alveolar walls Usually colla
gen s easily demanstrable in walls of normally developed
alveoli Absence of elastica 1 alveolar walls 1s not sur
prising since elastic fibrils are rarely found in alveolt at
thts age

A second but and less consy obserya
tron 1s exaggerated demarcation of lobules by abnormal
Iy wide septa composed of fibroblasts a little collagen
dilated capiflaries and lymphatics This rather simple
picture of a lung showing too much stroma and too little
arr space may be complcated by congestion edema
hemorrhage aspiration of ammiotic flad or infection

Hhistologic structure of the lung resembles that seen
1n the 3-3 month old fetus and therefore suggests retard
ation of deielopment It differs however from the
picture n the fetus i that the capillary bed 1s greater
alveolar epithelium more closely resembles that in ma
ture lung bronclual epithelium 15 well developed and
there 15 uneven distribution of alveoli 1n interstitial tis
sue The principal resemblance between the lung with
congemtal alveolar dyvsplasia and that of the 34 month
old fetus 15 presence of primitnne mesenchyme devord
of mature collagen fibnls 1 mterstitial nissue

Such lungs are incapable of expansion and cantractron
and therefore produce the ssmptoms mentioned Tt may
afford some consolation to parents of cluldren s ll\\ﬂns
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hat m man} or most tnstances capdlary leakage and the stass of
f1asma s the alveoh and bronchioles rather than alveofar collapse
e«plam the observed phen ymenon Alve tar collapse alone does not
predispo e to the development of pneumoma but the stams of
plasma does —Ld §

Effects of Supine Position on Ventilation of Lungs of
Dogs Ceeit W Drinher and Esther Hardenbergh*
{Harvard Schoo! of Pub Health) studied these ef
fects by observing distribmtion of T 1824 aeresol
traduced nto lun,,s af anesthietized dogs w prone post
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tion \ter each evperiment the antmals were killed and
the lin,y remaved without permuttng colfapse The
2eros it waparted a blue color to the alveol n eatered
Fagures 22 and 23 show sts distribution

Lader anesthessa pulmonany blood flow s onls afh
crent to whieve ulequate ovy enation of the blood
There 5o settlm,, of the blood to dependent parts of the
tangs The awmhors belweve that this settling coupled
wath hittle movement of the alvesh overhils the eaps
tasies and aiter a tune there 15 blachage of flow with
leakage of a sawalt amount of plasma o the alveol and

sy enius fote



166 THF CHEST

igmisving complete or nearh complete collap ¢ of ore
or more pulmonary segments

Compre ston 15 not re. arded as the ofe cine for
atelectasis to develop during deep narco 1 In this state
the lungs are reduced m volume to a degree commen
urite with the cxtreme expiration The proce e which
Keep air pissaies patent are interfered with and mucus
accumulite The partnl collap ¢ of the lung interteres
with collatert] exchinge of ur between adpcent lon.,
lobules throu h mieralieolr o t11 so that ab orption of
aur by blood exceeds 1t entry into bloched alveolt trem
adjrcent normal alveoh Po bl anoxin wereises the
amount ot fluid mn the small urwas  thus contributing
to their ob truction  \noxr mas 1lso depre s re piratton

Besides usual methods for preventin, atelectr 1 re-
expan ton ot lunys and reratton of collap ed 1lveoh were
attempted by holding the pattent in a vernucal po ition
tor > 10 mnutes  this w1s repeated gvery o0-60 minute
In comato e patrents 1 tairhy «atr tactory tidal ur and
adequate pulmonany ventilation can be obtuned by the
Exe tilt method of artithal respiration The e are onh
temporary expedsents u eful when mecham ms produc
g collrp e will be dissipated or les ened 1n a fen hours
Brevthing of 100 per cent o\izen periodicalls or con
tinuoushy increased the depth ot resprration even when
carbon droxtde was not mcluded nor allowed to accumu
late 1t the minture There was no increa ¢ 1n venttlation
when carbon dioxide was added Intrmvenous oluco €
soluttons were occastonails helpful m hehtenng nirce s
and ncreasing depth of breathing The varvng degrees
of cvano 15 obseried were improved by these measure

The fever which w1 noted was probably not due to
mfection It1s uggested that fmlure of heat los through
the Jungs becau e of hyporentslation and from the shin
because of perspherl vasiular msufheiencs was impor
tant m fever production

[This and the folloving art le should te consid red together
telect2 1s u uallv does not adequatels de wnbe the

erm af
e e enved Circnfators change  uch as th e uste ted by
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Etiology of Pulmorary Hemorrhage 1n Cats Exposed
to Abrupt Deceleration Using a strain gauge pressure
recorder Roger K McDonald Vincent C helley and
Robert kave® (MC AUS) found that the aver
age mntra abdonunal pressures 1n cats during deceleration
was 1657 mm Hg The decelerative force used was
about that to which a man 1s exposed when traveling at
100 mules/hr and coming to a complete stop in 1 ft
Pulmonary hemorrhage which follows abrupt decelera
tion in the ammals results from transmission of mntra
abdomnal pressure to the lungs Removal of abdominal
viscera before deceleration causes a remarkable decrease
of pulmonary hemorrhage Application of a counter
pressure device such as a narrow pressure cuff around
the upper abdomen achieved sinular results

Intra abdominal pressure was transmitted to the lungs
by pressure waves which traversed the diaphragm The
role of intravascular pressure transmission has not been
evaluated completely Ultimate explanation of pulmo
nary hemorrhage may lie 1n the differences between extra
vascular and intravascular pressures Actual tearing ot
the pulmonary parenchyma was rarely observed Hemor
thage was primanly intra alveolar and did not follow
a particular pattern Amount of hemorrhage seemed to
vary inversely with distance of lung tissue from the
draphragm

Effect of Normal Sahne Solutron Ringers Lactate
Solution and Distilled Water on Lungs of Dogs and Rab
bits In four dogs killed one hour after introduction of
normal saline mto their lungs Herbert C Miller Tom R
Hamilton George W Wise and Herbert A Wenner?
(Univ of Kansas) noted rare poly morphonuclear leuko
cytes 1n the bronchi or alveoli mimmal congestion and
no pink staiming material or hemorrhage 1n the alveol
Lungs of 19 dogs lafled after six to seven hours had
polymorphonuclear leukocytes m the bronchi and alveolr
pnk staining material i the alveoli and occasional

€Y J A € M3 19138145 1948
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possible eventual blochage of bronchioles Thus 1s ex
plained the reddish solidity of the dependent parts and
absence of aerosol in them In prolonged anesthesia
atelectasts slonly develops Stasis with subsequent al
1eolar collapse mas be localized to the sternal margins of
the lungs of anesthetized dogs are placed prone instead
of supine

It 1s concluded that 1n evers case of prolonged anes
thesia or tmmobility 1 a single posstion the ammal or
man so treated must dispose of an abnormal pulmonan
condition before normal health 1s attamed

Papilledema 1in Emphysema Thomas Simpson (En
field England) describes three cases of papilfedema
1n emphysema and su,,,ests their mechamsm Bilateral
papilledema 1s generally associated with and attnbuted
to sased cerebrospmal fluid pressure w the cramal
cavity In two patients cerebrospinal fluid pressure was
elevated

The elevated spinal fluid pressure cannot be ascnbed
to elesated venous pressure for in the three patients the
venous pressure was normal or nearlh so Cases with
high spinal fimd pressure and no papilledema differ from
those with emphysema elevated spmnal flurd pressure
and papriledema in that the venous pressure of the former
1s generally elevated while that of the latter 15 usualh
normal

Smmpson believes the cause of papiliedema hes in the
es<ential functional disturbance of emphysema the de
fictent hemoresptratory exchange In thrs condition oxy
gen saturation of arterral blood 15 low and 1ts carbon
droaade content lugh Txperimental and chnscal observa
tions suggest that this my produce enough cerebral
vessel dilatation to raise the spinal fhurd pressures above
the level producing papsiledema Although polvcy themsa
may be a contrtbutory factor in some cases 1t plaved no

art 1n these cases
P Tt 15 an wierestiog clianal absersation wh ch should lead to
tudy It wmould be possible to determine accurately the
frequency of the relatonship suggested by Simpson —Ed}
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at the bedside without discomfort of arteral puncture
or difficulties of gas analysis

Arriop —The oximeter comsists of an earpiece and a gal
vanometer The earpiece fits over the pinna with an electric
bulb 1n front and light filters ani a photoelectric cell behind
Heat generated by the bulb dilates arterioles of the ear and
mereases bload flow so that its oxvgen content 1s equal to that
of artersal blod Light from the bulb penetrates the ear and
strikes the photoelectric cell 1n variable amounts depending on
the quantity of oxyhemoglobin within blood vessels Record
are made continuowsly by the galvanometer By comparison
with results of many simultaneous arterial puncture \dhhan
ha shown that the mstrument 1 aicurate within 3 7 per cent
A subjects oumeter response 1 the mise mn galvanometer
realing when he changey trom breathing ro>m air to 90 97
percentoxygenma BL B ma k A normal oximeter response
1sarieof > per cent or less a m e of over > per cent tndi
cates anovema

When 10 normal subjects breathed 90 97 per cent oxy
gen from a BLB mask maximal oximeter response
was 2 5 per cent Of 12 patients with acute cardiac 1n
farction 9 showed increased oxmeter responses some
as hugh as 13 per cent The most obvious factors respon
sible tor anoxema i these subjects were pulmonary
congestion 1 six and shock 1n three Anoxemia without
demonstrable signs of shock or more than a few rales
at Jung bases was found in four patients In these there
was no means of predicting oximeter response

Of 10 patients with congestive failure due to valvular
disease otd myocardial infarction or hypertension 5 had
oximeter responses from 10 to 20 per cent and 4 from
6 to 10 per cent 1 had a normal response Although all
whose response was over 10 per cent were moderately
to markedly cyanoti before being given oxvgen others
equally cvanotic did not respond 1n this manner There
was no chimeal criterion which arded 1n reliable predic
tion of the degree of response

Figure 24 shows the responses of eight patients with
pulmonary disease Of four with responses under 10 per
cent three had emphvsema and one extensive bilateral
sthcosis All of four patients with responses ot 10 per
cent or more bad cyanosts orthopnea and tachypnea
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hemorrhagic 1reas Capillary congestion sometimes was
pronounced but did not appear related to the number of
polymorphonuclear leuhocs tes

The least cellular exudate appeared 1 dogs given only
local 1nesthestr with procame while the greatest amount
was seen consistently in ammals given pentobarbital
sodwm and morphine combined The type of solunon
troduced into the Tungs apparenthy did not affect the
degree of polymorphonuclear response Results of lung
cultures and cell responses did not appear related The
polvmorphonuclear reaction was dimnished 1n ammals
Lalled 17 72 hours after introduction of saline soluton
compared with those examined after 6 hours

I ungs of rabbits given normal saline <olution ntra
tracheally rarelv had polymorphonuclear cells n the
alveoli or bronchi No explanation for the difference
observed between the <pecies can be gnen Intratra
cheal mjections of virulent pneumococer mto rabbits
has resulted 1n almost complete failure to produce lobar
preumonsa while in dogs 1t has met with 2 high degree
of success The dogs lung appears to be more nearhy
hike that of man 1n 1ts response to virulent pneumococe
suggesting that human lungs would react 1 a swular
fashion to saline solution water and Ringers lactate
solution

[These ohservations should be con idered mn connection with the
practice_of rrngating the lungs for diagnostic or therapeutic pur
poses —|

STUDIL S OF DIAG\OSIS AND TREATMENT

Millikan Oximeter 1 Recogmtion and Treatment of
Anoxemia m Clinical Medicine Lincoln Godirey Harold
S Pond and Franess C Wood® (Unis ot Pennsyi
vania) have found the oximeter useful 1 chnical man
agement snce 1t affords a ample accurate conenient
and rapid method for assessing results of oxvgen therapy

@ Am T M Sc 1660 618 D cembe 1948
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pitalized four times 1 11 months for congestine heart failure
The fifth tme he had anasarca orthopnea and cyanosis
O-umeter response was 45 per cent with 90 97 per cent oxygen
proved accurate by comparison with artertal oxygen satura
tion determimations The oximeter response showed that as
little as 35 per cent oxygen mn the inspired air would mamtain
2 30 35 per cent rise m oxumeter Teading Continuou oxygen
by nasal catheter and digitalization were mamntained dwretics
were discontinued and flind 1ntake was not restricted Striking
improvement followed and in three weeks he was discharged
free from edema and from dyspnea when walking slowlv In the
enstmng 11 months he had led a quiet ambulatory life at home
remaining free from congestive heart failure by using oxygen
by nasal catheter at mght and stopping 1t during the day
Digitalis was continued

Oximeter resp ficantly above normal 1ad
anoxenia but a normal response does not rule 1t out
Diagnosis of the condition underlying anoxerma may
mdicate the probable response to oxygen since in this
serses patients with cardiac infarction showed the
smallest oximeter response those with congestive failure
a small to moderate response those with pulmonary dis
ease varying response and those with combined pulmo
nary and cardiac disease striking responses A small or

normal oximeter response does not necessarily sigmfy
that oxygen therapy 1s useless 1t other indications for 1t
exst  Although cyanosis and pulmonary edema were
usually assocrated with a significant increase 1n oximeter
response no other st,ns proved reliable for purposes of
prediction

Chroni¢ Lung Fatlure According to J D Adamson®
(Univ of Manitoba) chronic lung fatture 1s a de
generative disease whose prime causes are emphysema
and fibrosts Emphysema 15 due to loss of elasticity of
the lung ussue As elasticaty progressively deteriorates
recoil of the lung becomes less vigorous and less com
plete The residual arr after full expiration 1s much m
creased vital capacity 1s reduced and the lung 15 unable
to retract from the position of inspiration because of
loss of elasticsty Lvery snflammation and rrritation of

©) Ptg AMA4 17 3Sptml 1948
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causes were severe emphisemt and bilateral broncho
T 1 P horax with 30 per cent
collapse of the night lung compheating a chrome lesion
(either congemtal cystic disease or bronchiectasis) at
the right base lobar pneumoma with secondary atelecta
15 and pleural effusion and extensive bronchogenic car
cmomt All of stx patients with combined pulmonary and
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cardiic disewse showed defimitely increased onimeter
responses

Although n general the [argest oximeter responses
were obtatned with the hu_hest concentrations of inspired
oxygen certatn patients shoned strihing responses to
Jower concentrations Thus in selectcd e¢ases the rela
tively low mspired oxygen concentration obtunable mn
an oxyen tent or by nasal catheter mav be therapeutic
ally effectrne Selection of such cases on climenl grounds
+lone does not seem possible The usefulness of the de
1ige 3» demonstrated 1n the following case 1 which ac
curate determination of oxy gen need helped m instrtuting

lifesaving therapy
Aan 43 with advanced pulmonary fibrosis v bos
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pitahized four tumes 1n 11 months for congestne heart falure
The 6ifth time he had anasarca orthopnea and cyanosis
O-umeter response was 45 per cent with 90 97 per cent oxygen
proved accurate by companison with arterial oxygen satura
tion determmations The oximeter response showed that as
Little as 35 per cent oxygen 1n the mspired arr would mantain
a 30 35 per cent rise 1 oxmeter reading Continuous oxygen
by nasal catheter and digitalization were mawntamned diuretics
were discontinued and flnd intake was not restricted Striking
smprovement followed and 1n three weeks he was discharged
free from edema and from dvspnea when walking slowly In the
enswing 11 months he had led a guiet ambulatory hfe at home
remamning free from congestive heart failure by using oxygen
by nasal catheter at mght and stopping 1t durin, the day
Digitalis was continued

Oximeter response significantly above normal indicates
anoxerta but a normal response does not rule 1t out
Diagnosis of the condition underlying anoxemia may
mdicate the probable response to oxygen since n this
series  patients with cardiac mfarction showed the
smallest oximeter response those with congestive failure
a small to moderate response those with pulmonary dis
ease varying response and those with combined pulmo
nary and cardiac disease striking responses A small or

normal oximeter response does not necessarily sigmfy
that oxygen therapy 1s useless 1f other indications for 1t
exist Although cyanosts and pulmonary edema were
usuaily associated with a sigmficant increase in oximeter
response no other signs proved reliable for purposes of
prediction

Chronic Lung Failure According to J D Adamson®
(Univ of Mamtoba) chrome lung failure 1s a de
generative disease whose prime causes are emphysema
and fibresis Emphysema 1s due to loss of elastiaaty of
the lung tissue As elastiaty progressively deteriorates
recol of the lung becomes less vigorous and less com
plete The residual air after full expiration 1s much 1n
creased vital capacity 15 reduced and the lung 1s unable
to retract from the position of imspiration because of
loss of elasticity Every inflammation and irntation of
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the lung mutiates fibrosis \With the passa.e of years
vital t1 «ucs are replaced by Fbrous tisspe The effect o1
fibrosts 15 to make the lung smaller and interfere with
expansion The signs of emphysema and fibro 1s may
cancel each other but usualls one dommates the picture
Lmphisema mav be prumars or secondart to chrome
wfection or asthma

The svmptoms and signs ot emphs sema are easthy rec
ogmzed when they are far advanced the barrel shaped
chest fined 1n a position of almost full mnspiration the
mssstent paroxysmal cough the severe dy spnea on effort

Porsts DirrezesmiaTinG Dy SPAER oF Eupmiseya
¥Rt CaRDIAC Dysesea

Ds r or Ewrrvsixa Can ;e Drse &

Very gradual on et {5 10 years)

Always worse 10 winter and cold
ar

Usually normal respiratory rate

Obvion  exgiratory difficulty

Dy pnea agparent to observer

Not verv di tre sing

\ot paroxs mal or unprovaked
(unle  a thmatc)
No obs1ous cardiovascolar signs

ore sudden onset (months}
ot necessanly

Tachypnea common

\o special expiratory effort

May be mconspicuous

Usually accompanted by anxiety
or fear

Spontaneous nocturnal attachs

Other objective signs of cardi-
rascular disease

the recurrent attacks of bronchitis bronchospasm or
prneumonstis and finally night heart farlure Dyspnea 15
the cardinal symptom and emphysema cannot be diag
nosed 1n its absence The table lists a few pomnts which
may aid 1in differenttating dispnea of emphyvsema from
cardiac dispnea Cough appears with the dv pnea or
soon afternard It 15 spasmodic and patoxysmal and
each 1> prolonged and gustv It may be brought on by
effo t cold mr dust or lau, hter Lxpectoration 15 alwass
ccanty or ab ent for a long period in primary emph

cema Wei,ht loss and eass fatigabihity may be present

g svmptoms

Since the fundamental defect 13 loss or ela - the
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most dependable sign 15 reduction 1n movement of the
thorax Thts can be tested by standing behind the patient
and placing the fingers 1n the intercostal spaces In em
physema the sensation of vigorous inflation disappears
and the thorax seems paralyzed at the top of mspiration
This test 15 more useful 1n diagnos:s than \ rays or vital
capacity estimations Amnother important physical change
1s increase tn thoracie ndex (anterior postertor diam
eter/lateral drameter) As emphysema increases the
chest becomes deeper and amy figure over 075 almost
certainly means emphysema General undernourishment
varying degrees of cyanosts hyperresonance to percus
sion weak breath sounds prolonged expirations rhon
hi and myotatic irrtabality may also be found

Progress of chrome lung failure may be retarded if
reco,mzed early by taking precautions agamst wear
and tear on the lungs Wider use of antibiotics and smm
lar drugs 1n subacute and chrome pulmonary inflamma
tions would help prevent lung faiture Hard manual
labor should be avorded The amount of useless cough
mg should be reduced The patient with cou h should
be thoroughly examined and the primary cause appro
priately treated Amvone with an otherwise unexplamed
cou,h should immediately gine up agarets It may re
quire several weeks abstinence to show the usual strik
ng results

[Th se are mteresting and helpful nterpretat ons for the clinician
Frequently the pulmonary fibro 1 diagnosed by the ¢l mcan usu
ally on th basis of x ray findings 15 not found at autopsy and the
symptom were due to emphysema alone Although a Adamson
state repeated and chronic infections may lead to fibrost 1t should
be emphasized that chronic bronchitis alone may aggravate the
symptoms of emphysema becau e of mterference with pulmonary
ventilatisn His po nt 15 well taken that heavy physt al labor should
e avoided such effort probably accounts for the more frequent
occurrenc  of severe emphysema among men as compared with
women Also the advice to give up smohing 1 ratio al s nce this

may dim nsh greatly the bronchitis and bronchorrhea whch adi
t> the d fculty —Ed 1

Mediastinitis Antersor Chromea A J 1\ Lohman!
studied five pattents with precordial complaints attributed
AmAt md S 1 1315165 I9a
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to chronie mflimmation ot the antenior medastinum be
tween the visceral pericardium and the pestersor susface
>f the stermum nd xaphoid process Mediastimtis was

Fg SUfU-Sgtifim 1 omimn
Foy o L SE e Amotn W
(Coutey fLoh n A& J M Act md S ndnay (3K 5165 1948)

thought to have resufted from streptocacerc or snfluenzal
snfectsons secondary to bronchin

History 1 this cordition 1s characteris ¢ INness be
aimns acutely yth pmptoms of wfluenza accompanied by
coagh ng Tugh rever and eppression of the middle of the
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chest Acute symptoms soon disappear but subsequently
the patient complains of nonradiating oppressive pamn
behind the sternum accentuated by exercise After some
months fibros1 causes inward retraction of the xiphowd
process to form a pseudofunnel chest which can be dis
tinguished from the congemtal or rachitic funnel chest
1 which the whole sternum 1s inchined inwardly Of
Lohman s five patients three thought they had heart dis
ease

In these patients anteroposterior \ rays of the chest
and electrocardiograms (except in one patient) were nor
mal Lohman has found sagittal chest x rays to be of
most value 1n diagnosts Sagittal < ravs of a normal mn
and a normal woman are shown i Figures 25 and 26
The normal findings of most value are clear antertor
diaphragmatic sinus seen as a 90 degree angle between
the posterior surface of the sternum and <tphoid process
and the thoracic surface of the diaphragm normat aline
ment of the xiphaid process trangular space formed by
the night atrium front of the spinal column and dia
phragm and the fact that the axis of the heart (VS -44)
forms the diagonal of the quadrangle PQRS

Cask 4~~Woman 37 had had ncreasing pam and oppres
sion mn the middle of the chest since an acute illness accom
pamed by violent coughing three years previousty Blood
pressure was 145/90 and heart sounds were normal Sedimen
tation rate and tuberculin and Wassermann tests were nega
tive Typical pseudofunnel chest was present Sagittal x ray
of the thorax showed thickening of precordial tissue heart
axs at a J0 degree angle to the diaphragm conversion nto a
slit of the usual triangular space formed by the night auricle
spine and diaphragm the front of the heart adherent and the
anterior diaphragmatic smus obliterated by elevation of the
draphragm toward the xsphod process (Fig 27) Electro
cardiogram showed no wignificant change

Case 5—Woman 53 complained of nonradiating pain 1n
the muddle of the chest for more than six months Blood pres
sure was 160/100 Extra ystoles were detectel chimeally and
on the electrocardiopram Heart sound were muffled but
otherw: e normal and an earty funnel chest was found Sedi
mentation rate an] Wassermann te ts were normal and tuber
o positine  Sagittal < ray showed the wiphord
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process pomnting backward the heart axts forming a nght
angle with the diaphragm the front of the heart adherent to
the sternum nd the shadow of the mediastinum behmd the
sternum thichened just above the diaphragm (Fig 28) There

2 ap-Sgul fim
ag § ot o d ph o
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were some widemng of the P wave notching of QRS complex
and deviation of S ' segment and ventricular extrasystole

Operative reparr of the deformed sternum and wiphoid
process was carried out on one of the five patients The
antertor mediashinum was found to be filled with tough
connective tissue 15 em thick



DIAGNOSIS AND TREATMENT 179

[This concept: n needs further study and elucidation in order t
dagnose anteror mediastmitis more accurately It 1s neces ary for
mstance to di tinguish med astinal pleurssy which may have some
of the same features although the chromc nflammation 1s outside
the medhastinum Retrosternal oppression and pain may be ob erved
1 patrents with various chromc pulmonary lesion  silicosts 15 one

Climical Sigmificance of Pulmonary Hemorrhage
Study of 1,316 Patients with Chest Disease In the
groups studied by Osler A Abbott (Emory Unnv ) 497
(38 per cent) gave a tastory of bleeding {rom the lung
but type of hemopty sis and underlying disease could not
be correlated Hemoptysis producing lesions were no
more frequent 1n one lung than the other or 1n any md1
vidual lobe The primary symptom was cough 1n 62 per
cent and hemoptysis was noted 1n 21 per cent Bleeding
15 usually a late occurrence 1n the sequence of symproms
1 bronchogentic carcinoma

Bleeding occurred 1n 536 per cent of patients with
bronchogemic carcinoma 49 per cent with lung 1hstess
44 per cent with pulmonary farct 45 per cent with
bronchiectasis and 36 5 per cent with tuberculosis It t»
of interest that bleeding occurred 1n 5 of 24 patients
with metastatic carcinoma Hemeoptysis may occur when
aortic aneurvsms erode an adjacent bronchus It does
not necessarily denote primary lung disease but mav be
caused by mediastinal tumors pulmonary hypertension
secondary to mutral stenosis or congenttal heart disease

In patients suspected of acute lobar or bronchopneu
monia hemoptysis lasting more than 48 hours not ot
clas 1c prune juice type but containing small amounts
of little clots or streaking should be considered aty pial
and mtensin & nvestigation should be made to rule out
obstructive ulceratrve or compressing lestons ot the
bronchial tree Abbott has found subjective localization
of bleeding site by the patient highly effective Careful
history taking and physical examination xrav bron
chography and bronchoscopy sputum and hiopsy studies
as well as intelligent use of exploratory thoracotomy lead
1o earlier recognition and more successful treatment

t1484839 N D 198
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Bacteriologic Examunation of Tissues Surgically Re
moved as Aid 1n Diagnosis of Diseases of Chest Her
man J Moersch L. A Weed 1nd John R McDonald®
(Mryo Clinic) state that recent progress m treatment of
pulmonary disease by chemical antibiotic and surgical
means mahes 1t desirable to deterrmne underlying etiof
ogy so that the most satisfactory treatment can be used
The importance of establishing early a positie diagnosis
1s mamfest when it 1s realized that lung cancer and tuber
culosis may rmumic practically any type of pulmonary
diseise  For indetermimate lesions exploratory thora
cotomy 1s often advisable and will frequently reveal un
expected and sigmificant abnormahty In all cases close
co operation of roentgenologist bronchoscopist bactert
ologist pathologist and other specialists m study of the
patient and examimation of biopsy and surgical matersl
15 lughly mmportant for accurate diagnosts

This point of view 15 given weight by results m three
cases of Cocaidiordes immtis infection one of Aspergil
lus furmigatus infection one of Histoplasma capsulatum
fection and one of mfection due to pasteurella of the
anmmal variety In each diagnosis was possible because
of co operation of the various speciahsts

[This suggestion 1s_very pertment and might well be followed
whenever resections of lung tissue are performed —E

TUBERCULOSIS

Study of Tuberculosis Mortality i England and
Wales According to Percy Stochs* (Gen1 Register Of
fice) before World War I the United States had a higher
tuberculosts mortality rate than England and Wales 2
steep fall brought the rates close together 1n 1920 and
since 1921 the United States has shown a large ad
vantage In England and Wales percentage reduction 1n
mortality was constant between 1875 and 1910 and after

£Ch t151 S0 Fb 1y 1949
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recovery from World War I the downward trend be
came slightly steeper After the second setback early 1n
World War II the rates were again bclow values ex
pected 1f the steady fall before 1910 had continued with
out change The rate of improvement of the compara
tive mortality index during the last 10 vears has been
considerably less than that 1n any 10 year period between
1871 and 1935 Crude death rate in 1936 37 was 565/nul
hon whereas 1n 1947 1t was 468 The over all trend from
1938 39 to 1946-47 showed an 11 per cent fall m crude
rate at all ages and a 7/ per cent fall in comparative
mortality ndex

For children under 5 with respiratory tuberculosis
the 1946-47 level was about 40 per cent above that of
1938 39 whereas had the prewar trend continued 1t
would have been about 50 per cent below For boys 5 10
the rate increased greatly in 1940 41 and although 1t 15
agamn falling 1t has not regaimned the best prewar level
For girls of this age mortality did not substantiallv 1n
crease but the prewar downward trend has been atrested
Among children 10 15 present mortality 15 well below
that of 19,58 39

Among young adults 15 45 rates were declining rap
1dly before the war the fall was broken mn 1940 41 but
was resumed by 1942 43 and has continued since then
for most sex and age groups though more slowly than
in the prewar years Mortality rate of women between
45 and 65 was onlv shghtly raised m 1940 41 and the
downward trend was quichly resumed improvement
since 1938 39 bemng bv ahout one fifth Among men 45
55 the rate has fallen 10 per cent since 1938 39 but at 55
75 rates are now ht her than they were even m 1931 35
and show no sign of mmproving This mav be explained
by the fact that men who are now 55 80 bore the brunt
of World War I and many of the fittest were Lilled and
m World War II the group was agamn subjected to
heavy strains Since 193% peak male death rate has becn
at 22&5 5565 whereas for females 1t has been from 20
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On the average a death from tuberculosts robs the
community of 24 years of future working Iife between
ajes 15 and 6> whereas cancer canses a loss of only »
vears and a fatal acadent 18 years between those ages

[5tocks s conchistons based on a statistical approach are of great
sutercst n connection with those set dywn by Medlar and ln as o
cates (p 183) on the basis of pathologic studies A compan on
of statisties (Tuberculosis heference Statistical 3 ear Book New
Yorh Tuberculosts and Health Association 1948) for New York
City 1 1947 shows a death rate from tuberculosis among men
above >0 varying from 114 to 146 per 100000 compared with 2
death rate among males from all types of cancer of 201 It also
of nterest that the death rate from cancer of the lung among males
was 218 (47 among females) —Ed |

Reproduction of Human Ulcerative Pulmonary Tuber
culosis in Rabbits by Quantitative Natural Air Borne
Contagion Using a modified Wells app wratus for quan
titatine air borne infection Max B Lure and Samuel
Abrimson® (Lniv of Pennsyliana) esposed 29 rabbuts
of unknown genetic resistance to tuberculosis to inhala
tion of varying numbers ot highly virulent bovine tu
bercle bacills ot Ravenel strain grown on modified I ow
enstemn medium There were 5 to more than 1200
bacillary umits, liter of air respired by the rabbits i inds
vidual expeniments The rabbits were lilled five to six
weehs after exposure and the number of primary tu
bercles in the lungs carefullv determined In general the
Jarger the number of bacilli inhaled the larger the num
ber of primary pulmonary foa There was no constant
ratio between the number of bacilli reguired to generate
a single tubercle Average ratio i afl amimals was 9
baciifary umits/tubercle generated Whether this rauo
depends on native resistance of rabbits or on other
factors has not been determined

Frve highly inbred genetically resistant rabbuts of the
same family were given six consecutive weekly intracu
taneous injections of heat killed bosvine type tubercle
pacith  toraling 7 me/rabbit These ammals and 2
sicth umvaccinated animal of the <ame race were ex
posed symultaneously 1n the apparatus for 10 mimutes to

() Pror Soc kop P 1 &M 693357
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droplet nucler of virulent bovine tvpe tubercle bacilly of
Ravenel strain 515 months after the last injection There
were 10 bacillary umts/liter 1n the air respired by these
rabbits Subsequent studies showed all the degrees of re

sistance seen 1n man from failure of the disease to take
root at all to formation of primary lestons which did
not extend beyond the site of inception to limited bron

chogeme dissemunation from primarv ulceratnve foct to
umlateral ulcerative tuberculosis and finally to rapadly
progressive ultcerative tuberculosis which had destrayed
one lun,, and was progressing from upper to lower lobes
n contralateral lun, There was httle or no lvmpho,,

enous or hematogenous dissemination but the anmmals
varied decidedly in ability to restrict dis emination of
disea e by bronchogenic spread

[The question naturally uggests stsclf what become of mhaled
bacill: wh ch d3 not producc tuberculous I jon  The a sumption
15 that_the bedv def nse mav be ible to cope with and destroy
them This techmc of produc ng relat velv chromic di ea e n ant
mal will be a usefnl expe tmental tool —Ed

Disregarded Seedbed of Tubercle Bacllus To deter
mine the location and extent of the unknown sourte of
infection Edgar M Medlar David M Spain and Robert
W Holliday® (Bellevue Hosp New York Cityv) studied
the 1935-44 autopsy records ot adults over age 15> Case
ous foct without cavity formation 1n the lun,s were seen
m 2 per cent of all autopsies Such foct are areas of
necrotic tuberculous pneumeonia and precursors to cavity
formation Until completely organized they are a poten
tiat ource for discharge of tubercle bacilly 1nto the air
Of ratients with this type one third were under 30 ot
whom 54 per cent died of tuberculosis two thirl were
over 50 with death from tuberculosis oceurring 10 only
19 per cent Among Negroes 9 per cent hal this type
of focus 77 per cent being under 50 and death trom
tuberculosts occurring 1n 94 per cent Of white patients
one sixth had this type 72 per cent beine over SO and
death from tuberculosis cccurring in only 18 per cent
Apparently caseous fcer show a greater tendency to

BTG 81 S0IET A | 1938
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soften and excavate in Negroes than in whites a posst
ble reason for the difference 1n behavior of the dsease
the two races These caseous foct have not recerved the
attention they merit for chmeal diagnosts of tuberculo-
s1s was made 1n only 25 per cent

In 40 per cent of persons with vnhealed pulmonary
tuberculosis over age 50 this disease was not menttoned
1 the chirscal diagnosis Of this group 77 per cent were
white males of whom half had cavity formation w the
lungs Tuberculosts acquired later m hfe tends to be less
explostve and manifestations may be so few that pattents
do not seeh a physician s advice In the majonty chinial
recogmtion of tuberculosis would not have altered the
primary diagnosts or treatment but failure fo recog
nize active tuberculosts permutted the patients to be un
recogmized spreaders of infectton

When all persons who died of tuberculosts and all
with a climeal diagnosts of tuberculosts are excluded
from the autopsy series there remain 183 (25 per cent)
with unhealed disease 40 per cent of whom had cavity
formation This represents a rate of 1000 persons with
unrecogmzed cavits formation mn the Jungs/100 000 of
the population With so many unrecogmized spreaders of
bacillt exposure could occur often and new cases develop
without discermble source of contact

Control of tuberculosts meaming decrease of contrmt
ity of the disease rather than decrease of mortality rate
requtres planned follow up of all persons with unheated
disease including those with ¥ ray shadows regardless
of whether the disease 1s considered active or inactiie
Soctoeconomie factors that favor tuberculosis must also
be olved by intelligent action The search for unknown
spreaders of nfection must be intenstfied and those with
actn e tuberculosts must recenve adequate hospitalization
Iy addition search for a cure m a pathologic as well as
1n a chnical sense must be intensthied

[Tlus study demonstrates the reservoir of tuberrulosts among
eldecly mea York City the death rate above age 50 from

< cause 15 four to five times as high among men as among
g'c‘:mcn furthermore there has been hittle or no 1 i the
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death rate from tuberculosis among elderly men in the last 10 or 15
years —|

Age Vanation of Incidence of Tuberculosis O M
Andenaes? reports on a tuberculin survey using the
Pirquet and Mantoux tests in the health district of
hyrkjebg i 193910 Of 1 260 negative reactors retested
m 194647 180 gave a posttive response Annual mnci
dence of infection for the district was 25 per cent and
was higher in the town of Hgvanger (3 per cent) than in
the surrounding rural area (13 per cent) The tuberculin
converston 1ncidence as elsewhere in Norway  was
higher 1n males (31 per cent) than in females {17 per
cent) From 16 per cent i childhood 1t mncreased to 34
per cent 1n early adult hfe but returned to childhood
values 1 more mature age Under such conditions pr1
mary 1nfections may occur at all ages and the percent
age of mfection 1n separate groups of the population
never reaches 100

This age varsation of mfection frequency 1 perhaps
acerdental but may be ch tic of the epid )l
state of the district Investigators elsewhere should dis
cover whether this phenomenon also occurs in other
areas

The low 1nfection rate of children 1s usually attributed
to sheltered life within the family The fact that pul
monary tuberculosts does not develop mn children and
therefore they do not infect their playmates may be a
still more decistve factor The sudden rise of infectson
rish from childheod to early adult hfe 1s usually attrib
uted to adolescents leaving home to enter the workshops
Work time 1s however only eight hours and off time 1s
perhaps more dangerous than working hours Adoles
cence 1s characterized by extensive and intensive friend
ships with intimate associations in sport piay and flirt
mg These associations are all the more dangerous be
cause 1n these years highly mfectious pulmonary lesions
frequently appear When the mdividual has married and
adopted the more sedate life of middle age the circle of

DN d md 351679 1948
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friends shrinks and nfections become rare If the rie
of infection rate seen 1 adolescents characterizes not
the whole adult 1ge pertod but only its early vears the
chances of praphy lrxis amamst primary infection hecome
promisin,

Relation of Economic Status to Tuberculosis Mortal
ity by Age and Sex \hiton Terns® studied the el
dence of tuberculosis mortality by age sex and economic
status in Buffalo for 193941 The population was d
vided mto four quarters using median monthly rent
proportion of homes with central heaung proportion of
homes with mechanical refr, eration and median 1ears
of schoof completed as the mdexes of economie status
Each quarter included about 145 000 people

Death rte after the third decade was significantly
hugher for both white and nonwhite males Below age
35 tuberculosis mortality for both males and females 1
the lowest economic quarter was 1bout double that 1n the
tughest quarter In temales aged 35 and over mortahts
m the lowest quarter was a little more than double that
m the lighest quarter For males aged 3> and over mor
talty m the lowest economic quarter was almost four
times s . reat as 1 the hy hest quarter Mortalty differ
ences between the highest and lowest economic quarters
were statistically sigmheant for all groups

These data indicate that the fu h male mortality after
age 35 15 not merely a matter of economc status per se
1§ 1t were females in the lower economic groups should
show 2 simitlar rise 1n mortahity after age 35 It 1s sug
gested that physical overstramn associated with occupa
tion plnvs an smportant role 1n the disproportionately
Iugh tuberculosts mortality among adult males 1 the
{ower 1ncome group

[The role of nonspecific factors m resistance agamst tuberculo 1s
»s amportant Som of these are constitutional and others ¢nviron
mental A steady improvemient of the latter helps to explam the
fact that the Lnited States has the lowest death rate from tubercu
To 18 1 the warld —Fd

T8y Am ] Pub It alth 810611070 A g ¢ 1943
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Protective Vaccination against Tuberculosis with Spe
c12l Reference to BCG Vaccination 15 reviewed by Jo
seph D Aronson® {(Univ ot Pennsvhiama) Tubercle
bacillus was 1dentified as the specific organism ot tuber
culosts by hoch 1n 1882 Soon after this 1t was tound
that ammals once infected with tuberele bacills resist re
mfection hochs discovery of tuberculin i 1890 rused
hopes that the attenuated tubercle bacillus might have
protective value agatnst tuberculosts It was not until
1921 however that a safe attenuated tubercle bacillus
way produced After 230 transplantations ot a stram of
tubercle bacilli on potato medwm during a 13 vear
period  Calmette and Cuerin produced 2n attenuated
strain (BCG) which has been used widelv in Europe
South America and Tapan

In 1935 the United States Department of the Interior
fostered use of BCG for prevention of tuberculosis
«mong Indians 1n Alaska Arizona Wyommn_ and North
and South Dakota LCG was given intracutaneously to
1551 Tndians aged 120 and to 123 newborn mfants
Swunultaneously 1457 Indans of comparable aze and
lining conditions were given ntracutaneous njections of
sterile physiologic saline and served as controls along
with 139 newborn nfants

No untoward local or general reactions followed in
Jection of vaceine Y accinated and control person were
followed 9 11 years by tuberculin tests and chest x rats
and fants were observed 6 8 years Mortality rate from
all causes was 31/1000 person years of observation for
the vaccinated and 7 2 for controls Among 1551 vae
cinated there were 55 deaths 6 itom tuberculos1 among
1457 controls there were 109 deaths 53 from tubercu
losis The mortality rate for tuberculosis per 1000 per
son vears of observation was 04 for the vaccinated and
35 for the controls Among 123 newborn imfants sac
cmnated and observed six to eight years 7 died none
from tuberculosts Among 139 control infants tollowed

® Am R Tt 58 55 81 Spoml 1948
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frrends shrimks and infecttons become rare 1f the e
of mfection rate seen in tdolescents characterizes not
the whole adult age pertod but only 1ts early years the
chances of propinlaxis a, aimst primary nfectron become
proutising

Relation of Econontic Status to Tuberculosis Mortal
ity by Age and Sex ilton Terns8 studied the et
dence of tubercujosis mortality by age se< and economic
status 1n Buffalo for 193941 The population was di
vided into four quarters using median monthly rent
proportion of homes with central heating proportion of
homes with mechanecal refrigeration and median vears
of school completed as the indexes of econontc status
LEich quarter mcluded 1bout 145000 people

Death rate after the third decade was signsficantly
higher for both white and nonwhite males Below age
3> tuberculosis mortaltty for both males and females
the lowest economc quarter was about double that m the
tughest quarter Iu temales aged 35 and over mortality
in the lowest quarter was a httle more than double that
m the highest quarter For males aged 35 and over mor
tality 1o the lowest economte quarter was almost four
times 1s great as m the highest quarter Mortahty differ
ences between the ighest ind lowest economic quirters
were statistically st nificant for all groups

These data mdicate that the hi,h male mortaltty after
e 35 15 not merely a matter of ecomonnc status per se
1f 1t were females m the lower econonue groups should
show a mmlar nise 1 mortality ~fter age 35 It 15 sug
gested that physical everstrain assocsated with occupt
gon plays an mmportant role in the disproportionately
lugh tuberculosts mortality among adult males m the

Jower mcome group

[The sole of nonspecific factors an resistauce agamst tuberculo 1s
1 tmportant Scme of these are constitutional and athers environ
mental A steady mprovement of the latter helps to explam tie
Tact that the Lnited States has the lowe t death rate fr m tubcren
losts 1 the norld—tal
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m except those for employees of two mining compames
which were 14 X 17 1n In this manner 97 per cent of
the population was examined In a follow up survey of
the same type in 1946 836 per cent wa examined In
none of the persons with normal chest X rays n the first
survey did pulmonary tuberculosis develop 1n the sub
sequent three year period Of 149 persons found in the
first survey to have nactive tuberculosss 108 showed no
sigmficant change mn the second survey The other 41
patients wath tnactive tuberculosis were not re examined
1n 1946 15 had recent satisfactory chest < rays 11 had
moved from the commumtv and were not traced 9 were
still hving 1n the community but were un co operative 4
died of nontuberculons disease and 2 had reactivated dis
ease The last two patients were hospitalized and one
died of tuberculosts

Of 14 persons with active tuberculosss in 1943 8
were admitted to a sanatorium 1 was treated at home
1 died at home 3 left the county and I has not yet been
admitted to 2 sanatorium In the 1946 survey six persons
were classified as having active or suspiciously actine
tuberculosis Of these three showed suspicious evidence
of active tuberculosis 1 1943 which was not then recog
nized as such One was not included mn the first survey
because he was away at the time and the other two were
1 military service in 1943 Of these six persons five
have been admitted to a sanatorium admission of the
sixth was not advised because activity of the lesion re
mained guestionable

To estimate eftectiveness of the 1943 survey and treat
ment mstituted as a result of the survev the number of
new cases of tuberculosss which actually developed n
the three vears between the two surveys was compared
with the number that might have been anticipated had
10 survey becn made It was estimated that during thus
pertod 12 cases could have been expected 1f there had
been no change 1n population When this figure was cor
rected for population changes there were an estymated
11 cases In contrast to this expected figure only one
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1> died 4 from tuberculosis Tuberculin reaction was
positiic a year after vaccination 1n 93 3 per cent of sub-
Jects and remamned at approxmmately the same Jesel
throughout the study Among controls tuberculn reac
tion was positive 1n 127 per cent within a vear after
mitral ne,atne seaction and there was a constant gradual
1ncrease 1 percentage of controls reacting to tubercehn
Lestons of primary tuberculosis were detected by x T3y
1 22 vacemated and 120 controls mmnimal lesions of re
mnfectson tipe progressive lesions and milrany and extra
pulmonary Jesions were found in 21 vaccinated and 93
controls

{The most defintte and impressive fayorable effects of BCG vac
cmation are tho e reported among population groups 1n which there
15 an exceptionally hugh imnctdence of tuberculosis The Aronson
study and that of Ferguson and Simes (Tubercle 30 5 11 January
1919) are examples It 15 of tnterest that the death rates among
vacemated subjects as reported by Aronsom, were about the same
as the rates prevathing throughout the Umited States where vac
cmation has been used on a very small scale and m only a few
areas The implicatton seems to be that non pecific resistance M3y
be promoted with effects comparable to specific saccmation This
of course does mot argue agam t yaccinaton among highly ex
posed groups as advocated by Birkhaug (New York State J Med
49 401406 Feb 13 1949) Although BCG has not been opserved
to be harmful 1t has mild vsrulence for gutnea pigs and the desira
bility of a lled vaccme of equal efficacy 15 recogmzed Paterson
Crombie and Coles (Canad ] Research Sect. E 27 37-42 Febru
ary 1949) have pursued this hne using experimentally a vactine
made from vole baaillt kalled by ultraviolet light. In gumea pgs
they observed a degree of protection comparable to that obtained
from BCG but 1t 1s not knonn whether the duratton of protection
from the kalled bacill: would be as long as that conferred by BCG
which eems to be several years at Jeast —

Complete Commumty Survey for Tuberculosis Sec
ond Report on Effectiveness of Procedure as Method of
Tuberculosis Centrol 15 presented by Roberts Dastes
G A Hedber,, and Marw Fischer? In 1043 2 complete
commumty exammnation of Ely \nn was made to de
tect pulmonany tuberculosts The towns 6000 persons
were cimassed and all households were notified when

o expect 2 mobile X ray untt n their area Persons who
to exp

did not come for examination were called by a volun
teer warker or public health murse All fitms were 4 X 5

T Am Rv T bere 587786 1 1y 1948 .
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their contacts In 1939 the sanatorium teaching sersice
was eliminated and medical students were taught tuber
culosts 1n a general hospital with a chest disease service
operated on a strict cantagious disease basts

As 2 result of these efforts number of tuberculin reac
tors on graduation decreased from 779 per cent in 1936
to S04 per cent 1n 1941 and 374 per cent in 1945 In
1036 over 6> per cent of the nonreactors on entrance
became reactors while 1n school When the control pro
gram was put into eftect this percentage reached 20
1941 781n 1945 and 32 1n 1947 Reduction 1n incidence
of primary tubercelosis was accompamed by decrease in
number of lesions which became large enough to be
located by physical and x rav exanunation of the chest
This was trne for those who had prnimary tuberculo 1s
on entrance and those who contracted 1t whale 1n school
Since fewer students became primarily infected 1t 1s
probable that a smaller number of remnfections occurred
The question 15 raised as to whether exogenous reinfec
tions are not more sigmhcant M caumng chmeal tubereu
loss than had formerly been believed

In every person who contracts tuberculosis the disease
can be diagnosed by the tuberculin reaction within eight
weehs after the bacill invade the nssues At this time
chest x ravs rarely reveal any evidence of the disease in
more than > 10 per cent of the cases A tuberculin reac
tion showing an area of edema or induration 5 mm or
more m diameter 15 rejarded as diagnostic ot primary
tuberculosis

Because ot the stmple method required to establish
the diagnoss of conta,tous tuberculusis and the satis
factory contagious disease technics for protection ot
comacts of persons with active disease the authors do
not believe in the unayordable exposure concept

[Exp euce mdicates that phys cians have almo t un formly ac
quired tubercnlous nf ction usuallv before leavmg med cal school
and 1f n tthen belo e le 1ng the b pital internship The des ra
bility of p stpon g ntection 1s gen rally agreed on but m view
of the nume ous contacts of 2 physician some favor the use of

PCC saccination among med cal tudents Preservation of good
general he Ith and Ini g taniards pr Fably explans the unu u
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case developed during the three years The pauent was
a woman 46 previously 1o apparently good health whe
bad tubercwlous memugttis m 1945 and died after a short
Miness

The tuthers conclude that exatunation of 1 high per
cent1ze of populition for pulmonary tuberculoss ho
pitalization of patients with acting disease and follow up
exarumations of patients with mactive disease can be
expected to result mn a sharp drop 1 merdence of rew
tases of tuberculosss In the commumty studied mot
new cases of clucal tubesculosts occurrsn, i Tevert
years Tesulted from recen exozenous infertion

I Such studies d the possibility of tuberculosy control.
Otviousty the problem 13 much more complex m large nrban popa
lations ~Ld J

Prevention of Tuberculosts among Students of Medi
cine 1s discussed by Harold & Dieht Ruth £ Boynton
Susannt Gest Black and | Arthur Myers® At the Um
rersity ot Minnesota tuberculin testin,, pls chest » rats
tor reactors became a routine procedure for entermg s 1
dents 1 1929 Reactors with shados s are guven a com
plete exammation to determine the c1use of the lewons
Nonreactors to tuberculin are retested annually as fong
as thev do not react Those who become reactors wiule
1 school and those who were reictors on entrance are
gnven mnutd chest x ray< and complete exam niton
when indicated These studtes di closed that approst
mately as many students contracted primany, tuberculosts
(tuberculous nfectton) during the brief time they were
111 schoo! as had acquired this disease between birth and
matriculation It was apparent that more students be
came 1nfected on tuberculosts seryices than i general
hospitals

By 1933 tuberculosis contral projrams among per
<onnel and patients had been msututed at the two hos
pitals where most of the students worked Both em
plovees and patents m whom conta, tous tuberculosts
115 revenled were mmedately 1solated and treated wath
strict contagious disease techme so as to protect all

TTUY T A A 18818 St 4 35S
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mash Conversely mashs will not retan mvisible drop
let nucler contaming tubercle baailh propelled through
them by extremely forceful expiratory chest moventents
duning fits of conghing

(It 15 hardly practical for human beings to wear mashs fthe those
applied to these rabbits neverthu] ss the study 1s scienubically
valuable There should be further miestigation to find a reasonably
effective mask which would be practical "Aside from this 1t stould
be remembered that patients may b educated to mmmize ¢ough
thus avoiding heavy air contammnation Good general hygiene should
not d d 10 infection —

Ed}

Pathogenesis of Mimmal Pulmopary Tuberculosis
Study of 1,225 Autopsies 1n Cases of Sudden and Unex
pected Death In this 20 year study L M Mediart (Co
lumbsa Umv ) found 96 cases with casevus or caluhe
foct or both which tn hus opimion would have ca t some
sort of x ray shadow In 427 per cent the disease Was
primary and in the remainder was of remntection type
Calaified primary complexes were twice as irequent 1n
persons over 40 as i those under 40 e ratio beng
even greater in Ne,roes and males Priary lesions of
mimmal extent were 27 times more trequent 1m persons
under 40 than i those aver 40 the mncidence a_an be
g greater m Negroes and males Rewnfection lestons of
mimmal extent were found 10 times more otten m per
$0ns over than 1n persons under 40 and over &0 per cent
of these cases occurred 1n the white race espectally th
males Mimimal lesions were primary 1 91 per cent of
persons under 40 and sepresented remnfection m 726
pet cent of those over 40 Macroscopic tuberculous foet
were obseried 1 abdomunal organs of 131 (208 per cent)
in the primary group and 1 (36 per cemt) 1n the sein
fection group suggestimg that extrapulmonary tubercy
fosis may oceur more often 1 persons with primary than
with zeinfection disease

Inmary and remnfecuion lesions could not be differen
tiated by their location Primary and tanfection g roups
contasned lessons havin,, similar charactersstics although
Proportional distribution within age groups was consid

1) Am Re T te 59583601 01 mber | <R
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ally low death rate from tuberculosss among physicians de pite
the high mnfection rate

AMeade ( A\m Rev Tubere 58 075 683 December 1948) reports
the evpertence at the Umverssty of Rochester Medical School
where the mcidence of tuberculosis among students was red:
after they no longer handled specimens and other materaal w the
pathology laboratory Although sensible precantions are fo be fa
vored these should not mterfere with the students education Thete
has been considerable feelmg that mo ¢ medical graduates are 11
adequately informed about tuberculosts —Ed.]

Efficiency of Gauze Masks n Protection of Rabbils
agmast Inhalation of Droplet Nucler of Tubercle Bacill
Rabbits without masks and rabbits wearing three an
s1x layer gavze mashs 40 X 44 threads/sq 1n sewn (0
fit contour of head neck and ears were exposed <imul
taneously by Max B Lune and Samuel Abramson’
(Untv of Pennsylvama) to air contaimn,, droplet nucl
of hihly virulent bovine tubercle bacillt of Ravenc!
strain’ Some rabbits without mashs were hilled 1mmed:
ately after exposure and lung suspenstons planted on
modified Lowenstern medim “umber of colontes de
rived from a hnown weght of lung parenchyma 1adi
cated total number of viable bacillt 1 both lungs The
range was from 30 to over 1000 and averaged 272 tu
bercle bacilli units/rabbit Eighteen unmashed rabbus
which hived four weeks had an average of 28 tubercles’
ammal whereas 19 sumultaneously exposed mashed rab
brts which Ined the same length of time averaged 14
tubercles There were no grossl, sisible tubercles m 12
of the masked rabbits Efficiency of the mask 1 sup
pressing grossly vistble primary pulmonary tubercles
was 95 per cent Number of layers of gauze i the mash
did not influence final results

\lashs were applied to rabbits so that all resptred arr
passed through them To be equally effective for human
beings exposed to arr borne infection of tuberculosts
masks must be worn 1n an equally effectiie manner
Persons wearing mashs should reframn from deep in
n as much as possible as the forceful suction so

spiratio
d may dmmmsh the filtering effictency of the

produce
(3) Am Re Tubee 5919 Jan ay 1949
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cent under age 3 Negroes outnumbered whites 2 1 the
proportion of boys te girls was about equal

Healed or healing primarv complex was observed in
66 15 having extrapulmonary tuberculosis but no other
pathologic changes 1n the lungs and 19 showing n addi
tion mibary dissemination 1n the lungs and other paren
chymatous organs Progressive primary complex was
present 1 23 all but 4 of whom were Negroes Children
with this form exhibit progressive enlargement of the
prmary focus with liquefaction and cavity formation and
extensive and advanced lymph node mnvolvement Hema
togenous tuberculosis in children results from dissemina
tion 1n the blood stream after development of 1 primary
complex (early abortive or progressive generalization) or
from dissermnation trom an active extrapulmonary tuber
culous process after the primary complex has healed (late
generalization) In earlv abortive generalization dis
seminations cease and rubary foct undergo anatomic
healing as soon as the primary complex 1s sealed off by
encapsulation but size and number of hematogenous
seedings depend on extent of the primary complex In
the majority healing takes place with no further tubercu
lous activity In early progressive generalization the
source of bacillemia undergoes progression and hema
togenous disseminations continue until death All 23
chuldren with progressive primary complex showed evi
dence of hematogenous dissemmnation and 1n addition
to nuliary foct most showed caseous foes up to T «m 1n
diameter Late generalization occurred m six children
The gross and microscopic pictures were those of acute
generalized miliary tuberculosis sinular to that seen in
adults

Twenty children all with a healed primary complex n
the lung had chrome pulmonary tuberculoss Ages
‘arted from 18 months to 12 vears and 60 per cent were
Negro Presence of a calcified encapsulated primary com
plex 15 ample proof that the chrome disease did not de
velop from a primary focus The chmical course ~ rays
and autopsy findings were simlar to those of chrome
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erabh different In persons under 40 9 of 10 rastous
fesions sere primars but m persons over ® Wil
caseous lemions were of reinfection type Only 23 foct
(239 per cent) were caseous 13 were completely hested
and the remamnder showed some attempt at repair QOsh
79 per cent of lestons m upper portrons of the fobes
were heled whereas 428 per cent 1 tower halves wefe
heated 1 arenchymal lesions had no macsoscop or b
tologiwe charactertstics hsch distingmshed primary from
remntection disense

There was no evidence that mimmal tuberculosis afises
28 2 PLOMPE FEACtION o MAssh e air barne nfection 0515
either h or phot When
mim il puimenary  tubereulosss 18 farst ‘demonstrable
with ~ ray caseation of an area of tuberculous fobulat
pnegmont 1» presens and local endobronthnal nietastasts
has nireawds ocenrred 1t hagh percentale Leotons Were
predonvuanthy doreat 10 position and withun the upper
half ot pulmonary Jobes otk apical and subapical They
were unilateral 1 82 per cent 1t 1s not understood BB
certatn areas of hung parenchymna, are subject t0 develop
ment ot progressnve disease but posture May have 18
mfluence

The dwirbution pattern of mummal lesions 18 WMPAT
{rut 1n mass chest ¢ ray surieys Lesions mav be located
so that heavy structures of shoulder grdie and spimal
muscles mahe their demonstration difficult Upper g
field lessons with scattered calafications also contaif
areas of tuberenious preaniomt and should not be wter
preted as healed

The data m this paper support the view that adults
espectatly 2§ voung with disease of st cxtent

should be given carein] hospital supervision
{This stody emphastzes the serious portent of ertenal toberculo
e people Ahgenee of symptoms and other ipdicatians of
acqivaty of the wfection o not necessarily wmunmze the o3ttty
of progressve disgasr 1_proper treatmient 15 hot geN -
Tubereutoss @ Children  Oscat Anerbach? (Staten
{sland) studied 90 patients 2l under age 13 and 40 per

e N TS 335 569 Ap | 3943
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29) Also cattered in the pleme pulp were 11l defined areas of
fibrinord necrasis abounding with actd rast baaille (Frg 30

The only other remarhable gross changes were hidney and
splecn anfarcts There was noticeable | ukopenia of the bone
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Arrow attributalbie to carcity of leukocyte precursors and
Teplacement £y plasma cell  rom bactersologse studies 1t wnas

contluded that 2 human stram of Mycobacterium tuberculosis
Was responsible
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pulmonary tuberculoss n adults except that gross cased
tion of tracheobronchial Iymph nodes nfrequeat 1
adults was present 1n 7 of the 20 chuldren

Twenty one children had active taberculosis of bone
and 10 9 of whom were girls had urogemtal tuberculo
s1s In 37 tubesculons meningitis was the cause of death
and there were tuberculomas in 27 bramns One patent
bad 1 bercufous valvular endoiarditss of wmuteal and
aortic valves

F Tubercul Sep with Leukop
Walter Pagel and A L Woolf® (London) present the
twelith case m the literature of rapid generalized tubev
culo 1 vhich esther fatls to cause detectable lesions of
produces multiple necroti. areas which do not resemble
classic tubercle, but contain tubercle hacdlt Since i
most cases the patients have shown primary abdomiral
fectton diagnows s usually made from a fulminant
chimeal picture often resembliny typhord fever mn coft
Junctron with anatomic changes rather than by a post
t1ve blood culture for the organisms

Man 56 was well untid one month before hosprtalization
when he fanted (m the street Improvement was slow 2n
angrextr  distaterest ncreaswng deafness and rash on face
arms and legs persisted five diys before admission the face
tnutched The temperature was 101 F total leukocyvte count
2020/ca mm and a chest x rav showed patchy consolidation
and partial collapse of the right lower Jobe Leukocyte count
fell to 250/cu mm  Jungs became ncreasingly congested cere
brosptasl flutd cell count increased from 1 to 156/cu jum 20
the patient died eight days after hospitali.ation

At autopsy TPICToscopic areas of fecrosis were noted 1
raost organs but few gross chinges were visible In the right
fower lobe was a subnleural wedge shaped arer of confluent
caseous branchopreumonta contatning many 2ctd f1st bacilt
but no classic tubercles This leston n conjunction with
massive necrosis of ifurcation lymph nodes constitated a pre
mary comnlex of short duration Postmortem lung » r1vs
showed no trace of 1 precedmg cilethed prumiry mfection
Thure was fbrinoid necrosss of the ntima of Tger vens m
the spleen m assocration with numerou  acid fast breilt (Fig

63 Am Rev Tub rc 59 311316 Ma b 1939
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d 1

a 1on of allergy 1t oc
curs 1 2 small percentage of patients with tuberculosts
Fever 15 a more common sign lasting several davs or
weeks and mav be shght or high continual or renittent
A tuberculin reaction 1n a febnle child previously tuber
culin negative 15 of dirignostic significance Sedimenta
tion rate rises even 1 patients in whom careful chech
on temperature at end of incubation pertod disclo es no
fever

Normally ncubation may vary from three to eight
weeks but streptomvcin trestment during incubation
may prolong the period In one of Wallgrens patients
streptomycmn  prolonged incubation period to  four
months

The second stage follows immediately lasts about
three months and coineides with the malignant general
1zed forms mlary tuberculosis and mentngtis These
result from hematogenous spread of tubercle bacills from
the primary complex It 15 rarely possible to demon
strate thus spread by blond culture but tubercle bacills
may be found 1n urine during thi> period An infected
person who has survived this period successfully 1s not
likely to contract tuberculous memngitss or mihary tu
berculosts

The third stage during which pleurtsy may develop
starts about three months after manifestation of the pr1
mary mfection and lasts approimately four months
Rarely does an infected person who has had pleurisy
contract memngitts It 1s not known why the predilec
tion to pleurisy occurs at this period Pleurtsv 1s gen
erally considered an allergic bercul
15 and 15 thou, ht to depend on both specthc tuberculous
wfection of pleura and specific hy persensitivity of pleura

The fourth stage lasts until the primarv complex has
healed 1e approximately three vears after mfection
This 1s the period of sheletal tuberculosts In persons
with primary infection 1n adolescence this stage also
corresponds to the period of postprimary pulmonary
tuberculosis
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Local Recrudescence as Endogenous Source of Phth
ss A L Woolf' (London) reports four cases i which
evidence of local recrudescence of tuberculosis during
severe conconuant disease was demonstrated at antops
Caleihied spots coexisted with hquefied ateas m ofd tu
berealous lesions and there were colleetions of great
numbers ot tubercle bacitl wn circumscnbed foct i
which hquefaction was beginming Presence of fresh
liquetaction closels associated with old caseous and cal
cified areas makes st apparent that such lesions were not
mcompleteh caleafied heahing lesions Factors undotbt
edly ravoring reactivation of old tuberculous lestons 18
three patients were carcinomatous eacheysa with stan?
tion duirbetes and exposure to hardship as prisoners of
war foliowed by subacute bacterial endocardstss

It 15 particularhy ymportant that in these cases bact
larv multiphication was demonstrated as the Jeadng
event in liquefaction Some areas were seen in which
tissue had disintegrated at the site where Jarge numbers
of acrd fast rods had collected 1n the absence of lenko
o\ tic or mononuclear cell infiltratton These changes ar¢
mterpreted as representing very early stages of hquefac
tson before tssue destruction by action ot pohymorpho
nuclear leuhocytes and other flammatory ¢ells

Fysdence of endogenous development of tuberculosty
i these patients and for further bronchogeme spread
seems well established  ‘ctwal ongin of the focus
whether exogenous or hematogenous primary or post
primary appears less wpportant than the fact of long
standing presence and finaf breakdouwn

Tumetable of Tuberculosis has been worhed out by
Arvid Wallgren® (harolmnska Inst Stockholm) Tuber
cudosts passes through several chatactersstic pertads The
first stage 1s reached five or six weeks after mfection and
3» characterized by tuberculm sensitsvyry fever ervthema
nodosim and the primary complex Ery thenrs nodosum
is a nenspectfic allermic phenomenon which Wailgren

—ry g 230 Oct be 1998
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{The most dependable procedure should be u ed for recovery of
tubercle bacillt On th1 account gastric lavage 1s preferred how
ever the laryngeal swab may have a place_when the element of
time 1 1mportant and personnel 1s himited —]

Bronchial Lavage i Detection of Tubercle Bacillr
Brian C Thompson A O M Gilmour and L G Ellis?
{Otago Hosp Board) performed bronchial lavage on 20
patients 2l normally sputum free and gained a yield of
secretion from each individual 1 some as much as 50
cc The patients found the procedure less disagreeable
than gastric lavage Findings were positive m 24 hours
for s1x patients while culture of bronchial matersal was
posiive 1n one and of gastric material 1n five only after
several weeks

Meriop —Bueno s technic was used The patient sat up 1n
bed holding his tongue forward The oral pharynx and ep1
glottis were generously sprayed with 2 per cent solution of
utyn ® W hen swallowing was paralyzed the operator grasped
the patient s tongue with the left hand and passed the curved
nozzle of a laryngeal syringe over back of the tongue into the
Iarynx with the right hand During a deep mspiration 20 cc
watm sterile normal saline solution was mjected and if too
much was coughed up at once 10 cc more was injected
While lymg fiat and turnmg from one side to the other the
patient conghed mtermttently during the next half hour and
all expectoration was deposited through a stenile funnel mnto
a sterile glass bottle

The bottles contents were treated wath an equal portion
of saturated solution of trisodum phosphate and incubated 24
hours at 37 C After neutralization with 25 per cent hydro
chloric acid and centrifugation at 300 rpm for 15 minutes the
deposit was examined by direct smear or by culture

{There 15 a strong theoretical objection o this procedure since
1t 1s hnown that thin Liquds i the lungs may when contamimated
wath tubercle bacillt tran mit these to healthy parts of the lung
fIving rise to new lestons Such lestons may be small and may not
become evident for some time afterward Thus seems to be a legits
mate reason for not adopting the procedure —Ed 1

Rapid Mouse Test for Laboratory Diagnosis of Tu
berculosis Albert Milzer and Edwin R Levine (M:
chael Reese Hosp Chicago) used gastric mucin for en
hancing the virulence of H37Rv and several recently 1so
lated strains of mammaban tubercle bacith for pigmented

) MwZ 1 4M J 43710 F by 1943
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Study of the timetable of tuberculosis acquamts the
chmcian with the dangers 1n the periods after contrac
tron of the disease

[Some of these phases followins, primary snfection are iery
conspictious when the infection 1s postpened untd late adolescence
Hematogenous dissemmation at that time occurs to A lesser degree
and apparently less frequently than 1t does s anfancy and eariy
chldhood.—Ed )

Laryngeal Swab 1z Early and Convalescent Cases of
Pulmonary Tuberculosis G B Forbes B | D Smith
J V Hurford and V H Springett® compare results of
cultural exammation of fasting gastric contents for tu
bercle bacilli with those of lary ngeal swabs Thes studied
100 patients and 101 outpatients with < ray evidence of
pulmonary tuberculosis but with microscopreally neg2
trve or no sputum In inpatients gastrc lavage gave 10
per cent more positsve results than the swabs Of ths
group 55 patients had recenved collapse therapy and 19
could be regarded clincally as effectively treated How
ever 4 of the 19 gave positive gastric Javage cultures
and 2 posiive laryngeal swab cultures Tubercle bacill
were cultured by one or both methods from 22 of 34 ps
tients in whom collapse treatment was regarded as hav
g been only partally effecttve

The outpatients all had tuberculosis detected by mass
x ray surveys and were free from symptoms severe
enough to cause them to consult a physicran There was
no difference 1 the proportions of positise results 0b
tamed by the two methods in this group Cultures were
negative by both methods 1n 82 patients and posttise by
orne or both methods 1n 19

In both groups 45 patients were positive by laryngeal
swab and 53 by gastric lavage Patients preferred the
laryngeal swab method The Itboratory technrc for
laryngeal swab 1s simpler and less time consummg than
¢hat for gastric lasage However 1t 1» not suggested that
erther method replace cultural exammnation of expec
torated sputum since 1t vields results much superior to
those of the laryngeal swab method

@1 La £2 141143 J Iy 24 1948
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low pleural fluid sugar value It may be recalled that a low cerebro
spmal flud sugar value 15 often helptul 1n the diagnosis of tubercu
lous memngitis Some years ago Pmner and Moerke (Am Rev
Tuberc. 2 121 183 1930) reported elaborate studies of chemustry
and other features of pleural effusions They noted the low sugar
%n]em of tuberculous effu ions but doubted 1ts diagnostic value —

Bronchoscopic Studies i Primary Tuberculosis 1
Childhood Ehasberg and Neuland 1n 1920 described epr
tuberculosis as a disease 1n children passing through pn
mary tuberculous infection with extenstve X ray shadows
1 the lungs but without the usual symptoms of tubercu
lous pueumoma As the children recover the shadows
duappear without leaving evidence of permanent lung
disease James H Hutchison® (Univ of Glasgow) ex
amined 30 children with epituberculosis bronchoscop
1cally and presents evidence that 1t 1s due to absorption
collapse caused by bronchial ebstruction Eighteen had
active pulmonary tuberculosts associated with sharply
outlined ¥ ray shadows 1n lung fields but without medi
astinal or tracheal displacement 10 had active primary
tuberculosis with similar signs plus mediastinal or
tracheal shift and two had umnfected bronchiectasis
complicating a healed primary tubercutous nfection In
tno of those with mediastinal or tracheal shuit obstruc
tive emphysema (Fig 31) was also seen

In 2 patients with active primary tuberculoss no bron
chial abnormality was found but the other 26 presented
several types In type I (mme patients) the bronchial
lumen was narrowed by local bulging of the wall and
the mucosa over the bulge was hyperemic and swollen
This appearance was due to extrinsic pressure on the
bronchial wall by tuberculous bronchopulmonary lymph
nodes

Intvpe 1T g (three pattents) under the mucosa cover
ing the bulge were glistening yellow shghtly raised areas
indicating, that a caseous lymph node was on the verge
of pomntin, mto the lumen On one occasion accidental
Tupture produced semifluid caseous material rich m

@ Q rtJNMAIs 1437y 1949
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(C3H or dba) mice By this method tubercte bacifls were
1solated from 14 patients 10 15 days after moculation
Some positive results m mice were obtasmed with micro-
scopeally negative sputum
METHOD —Patent s sputum ot feces was prepared in the
ol manner mixed wuth equil parts of 5 per cent mucit
(5 Gm granufar mucts tvpe 3701 W Wilson Laboratone
w100 co distilled water adjusted to pH 7 4 and autockned)
and 05 ce lated both sub ly ant perst
neally into each of four or hve C3H or dha moe Sabine sus
penssons of leswons were phinted 1 Petragnine s medum and
umpression smears ot spleen iver and peritoneil fud were
routiely made because acid fast bacills can sometumes be dem
h no pic fesions are present 1 eedn”
the Dubos and Prerce cornmeal gelatin butter duct o pi
mented muce snoculated with mucin mereased the number of
ssolations from patients
[ The need 1y geverally recognized for a tmeans of recoyensg
tubercle bacills i the shortest possible time  hence the value 0
tus study For the same season the shde culture method of Proyce
Path & Bact 53 327 1941) has contmued to attract mterest
Cummings and Drummond (Am Rey Tuberc 59 599 Mas
1949) have adapted this_method for the earher determmation of
streptomyein sensitivity They are able to make the determmation
m a weeh compared with the usual time of about si< wechs —Ed J
Relation of Pleural Flud Sugar to Pulmonary Tuber
culosts Stephen M Gelenger and Russelt F Wiggers®
(Fhint Mich ) determined pleural flnd sugar concentsa
tions 1 33 cases af pleural effusion All of exght patients
with pleura flud sugar value below 30 mg per cent ha
tuberculosts Among fonr with sugar values between 30
and 60 mg per cent two had tuberculosis Pleural ef
fusion was not due to tuberculosis n any of the 21 pr
tients with pleural fluxd sugar levels above 61 mg pes
cent
Mo patient with tuberculosts had a level above 395
mg and average sugar value for tuberculous pattents
was 157 mg per cent Lesels of 30 mg per cent of
less should be considered duguostic of tuberculosss and
borderhne values should be constdered a sign of tubercu
Iosis untal proved othersise
{These estunations are made m a rather sroall group and should
te amphfied m view of the presumed diagnostic sigmfcance of a

@ D ofCh ri5353 23 h sk
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of typical tubercutous tssue and was presemabls a more
adwanced stage of type I

In one patient with heated primary tuberenlo 18 there
was g greath nasrowed and puchered nuddle lobe tron
chus and ¥ Jiprodol® bronchogram showed complete oc
clusion of this bronchus § em from us ongn In the
second pattent with healed lesions the nght bronchial
tree was distorted and a bronchogram showed ¢y hindric
bronchiertasss 35 the nght foner fobe These cases sdlus
trate that epsivbercufosis may Jeave permanent severe
damage although st 15 not known how frequently

In 15 cases the canpa major was appreaably widened
mdicating  tmvohement of mfermr  tracheabronchiat
humph nodes by the tuberenlous process

Findings s this series suggest that absorption col
lapse occurs 1 t1ast cases of eptiubercalosts It 15 caused
by bronchial obstruction due to pressure on the wall by
enlarged tuberculous Iy mph nodes Incamplere acclusion
may cause obstructive emplysema  this was observed
0 o patients Absorption cotlapse may not be a soct
ated with much dumnution m lung volume «f bronchad
occlusian 15 produced slowly and espeesathe s there 15
fung parencly ma disease i sdditan Bronchosenpt pec
ants exclusion of pulmonarsy cotlapse due to shataton of
a forerga bady

{So-calfed epituberculonis s often faund actually to yepresent

it or caused by bronchual
obsteuction ft 15 not often that a Iymph niode wice ates through the

wall of the bronchos or trachea although this ss observed more
fzfgljucnﬂy t trdants and young ctuldres than s alder pat ents —

Mimmal Pulmonary Tuberculosss fis Sigmficante m
Relation to Age of Patient. From a study of 164 mum
mal mfections Robert Chang® (Rutand “fass  State
Sanatorsum) concludes that early mfiltrates are chrefly
found sn patients under 25 and Rbrord mmmal lesaons
1 patients over 25 Mixed type feswvns were present mn
47 pateents undet 25 w 39 aged 25 38 and 10 17 over 38
ot ng chnically active cases 93 per cent were negative

) &m R T bere 15 612618 Deversh 1943
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tubercle bacilli Preumably this happens frequenth i
natural circumstances In type IT & (two patients) the
bulge was more circumscribed and pinkish vellow form
ing a tuberculoma the covermg mucosa was ntact His
tologically such a tuberculoma conststs of tuberculous
tissue

In type IT1 a (seven patients) there was ar area of
ulceration 1n the bronchial mucosa covered by a thim

Fg 31—0bt tv mohy m f ghtl g wehmd t 1 hitto)ft
md g tal Wp £ ghtlwrelb

laver of granulation tissue either dirty yellow or rasp
berry red which bled readily It was not possible to
determine whether this was the sequel to rupture or
whether 2 lymph node was slowly eroding through the
bronchtal wall In type III I (five patients) a maimn
bronchus or primary division to a lobe was filled with
pinkish or grayish yellow friable granulation tissue
which could often be dislodzed readily with the sucher
without much bleeding Histologically 1t "r{pused
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of typical tuberculous tissue and was presumably a more
advanced stage of type II b

In one patient with healed primary tuberculosis there
was a greatly narrowed and puchered mddle lobe bron
chus and a liprodol® broncho,ram showed complete oc
clusion of this bronchus 1 em from its ongin In the
second patient with healed lesions the right bronchial
tree was distorted and a bronchogram showed cylindric
bronchiectasis 1n the right lower lobe These cases 1llus
trate that epituberculosis may leave permanent severe
damage although 1t 1s not known how frequently

In 15 cases the carina major was apprectablv widened
mdicating nvalvement of inferior tracheobronchial
Iymph nodes by the tuberculous process

Findings 1n this series suggest that absorption col
lapse occurs 1 most cases of epituberculosis It s caused
by bronchial obstruction due to pressure on the wall by
enlarged tuberculous lymph nodes Incomplete occlusion
may cause obstructrve emphysema this was observed
m two patients Absorption collapse may not be assocy
ated with much dimunution i lung volume 3t bronchal
occlusion 15 produced slowly and especially 1f there 15
lung parenchyma disease n addition Bronchoscopv per
mits exclusion of pulmonary collap e due to inhalation of
a foreign body

[So-catled ep tuberculosis 1s often found actually to represent
tuterculous preumonsa or nonspecific pnenmonta caused by bronchial
ob truction 1t 1s not often that a lymph node ulcerates through the

wall of the bronchus or trachea altheugh this 15 observed more
gﬁxently n infants and young chuldren than in older pattents —

Mizimal Pulmonary Tuberculosis Its Significance mn
Relation to Age of Patient From a study of 164 mum
mal infections Robert Chang® (Rutland Mass State
Sanatorium) concludes that early infiltrates are chiefly
found 1n patients under 25 and fibrosd mimmal lesions
1n patients over 25 Mixed type lesions were present in
47 patients under 25 1 39 aged 25 38 and 1n 17 over 38
Of 119,climcally active cases 93 per cent were negative

" Mt oe 53612618 Decombe 1948
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frr tubercle baclly by all avaslable method X says of
patients with negative sputum ndicated exudame and
rapudly resolvin, disease Sedimentation rate and white
cell counts were of hitle use 1n determining actnity

More than half the patients wath nciprent disease de
med symptoms at any time Commonest complaints were
fatigue (426 per cent) and cough {35 4 per cent) Hemop
tysis betore admission was reported by 183 per cent
one third ot whom had mmactive lesions In ofder pa
tlents svmptoms are of lesser importance n deading
activity and their absence strongly suggests mactivity
Any symptom of younger patients should be carefully
evaluated and absence of sy mptoms rever considered evt
dence ot mactinty

In patients under 25 889 per cent of lesions were
active whereas 1n those over 38 only 48 8 per cent wete
active Regardless ot their character lesions in younger
patients had a much higher rate of progression than
those 1n the older group

Patiemts under 25 stayed at a sanatortum an 21erage
of 482 davs whereas older patients stayed 233 davs
Pneumothorax was ,1ven 60 7 per cent of patients under
25 442 per cent of those a,ed 26-38 and none over 3
There were two deaths from progressive tuberculosss
but the other 162 patients were discharged with appar
enthy arrested or quiescent disease Amon,, those with
active lestons 17 had reactivations whercas none OC
curred unong the 45 considered to haye inactive lesions

Prolonged study with seral x ravs and ntensive bac
teriologic examinitions may be necessary to deternmne
the potentialities o1 a mummal lesion Younger pattents
should spend the observation period 1n a sanatorium

[Tius study agan emphasizes the ymportance of age 1 estmat
g the potentialities of tuberculosis Chang has resorted to arti
ficisl pnesmothorax for mimmal pulmonary discase more often
than wany chmcians Under early treatment with bed rest the
recovery rate without pneumothorax 15 usually reported as 80 90
per cent.

Vany of the tecent tudies on th use of streptomycn 10 tuber
have been concerned with optimal dosage particufarly 10

culast tveness and development £ drug re

relation to toviaty  effet
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sstance The followmg articles summarize exten 1ne experiences
and thrw considerable light on these question  Generally speak
P ndicates that of str ptomycn re

s1 tance depends more on the duration of treatment than on the
daily dose resistance usually begins to emerge after a month of
therapy and increases rapudly after six w eks U ually when re
sistance 1s_demonstrated no further therapeutic effect 1 to be
expecte] There are a few exceptians some of which may be ex
plamed by the observation that orgamt m 1 different lesion may
be differently affected and some may remain sensitnve If reactva
tion or extension from such a lesion occurs the drug may be
effective Lenert and Hobby (Am Rev Tuberc 59 219 7.0 Feb-
ruary 1949) noted streptomycin dependent strams of Mycobac
tertum tuberculosts 1o otherwise sensittve culture  These appear
to be rire but a these observers suggest streptomycin mught pro
m;te the growth of such strams and thus hmt the therap utc
effects

Because of the toxicity of large doses of streptomycin mo t
climcians now advise a dose of 1 Gm daly Small r doses are
probably less effective As a rule the drug 1s given daily although
1 som ca es effects may be observed when 1t 1 gnen at mtervals
of two or more days but the himstations and place of such sched
ules have not been clearly defined

S Iike other ch agents ha 1ts most
striking effect 1 cases of acute or subacute tuberculos: without
extensiye mecrosts ¢ early tuberculou pneumoma In some the
in tual favorable response 1s followed by an early relapse and sn
none 15 5t to be expected that chemotherapy 1s the final an wer All
patients mu t have prolonged rest treatm nt to permit healing of
necrotic and ulcerative lesions which requires many months be
cau e of the slowness of fibro 1s—Ed ]

Streptomycin 1in Treatment of Tuberculosis Current
Status® The second annual progress report on a co
operative investigation by the Veterans Administration

rmy and Navy since June 1946 includes observations
on 2800 patients with all types of tuberculosis who have
tompleted treatment with streptomycin in 4% hospitals
Reduction 1n darly streptomvemn dosage from 20 Gm
1010 Gm and further reduction to 05 Gm was accom
panied by sigmficant reduction of toxic mamfestations
(see Table) With dosage reduction and division into
two rather than five injections dailv therapeutic efficacy
does not seem tmpatred More prolonged observation of
tuberculosts of bone joints and gemtourinary tract has
led to 2 more ontimistic view of treatment

In 943 cases of pulmonary tuberculosis streptomvern

(6) J M A 138584593 Ot 3 1943
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10 Gm dailv for 60 days was as effective as 20 Gm
daily for 120 days Streptomycin 1 contunchon with
bed rest reverses the trend of progressive predommantly
exudatise moderately and tar advanced disease in an as
tomshing number of cases Because of a large percent
age of relapses and complete clearing 1s unusual strep
tomycin therapy 1s rarely defimtine Its greatest useful

Toxic \ANIHESTATIONS o SRePTOMYEIN In 1751 PATIEATS
wirit TuBerCULOSTS

o] 10 ] 1u ] 85
o m | dm | dm (C"a)
g) (5 g a4

60 dy 120‘da 1204
671 | 177 | 331 | 445 | 137

e |
Patients treated*

Toxcity ncidence (€53

Compelled cessation treatment { 99 | 64 | 50 20| 00
ertigo 800 ) 6271 333 ) 731 58
Ataxia 450 { 260 ] 206 | 115 ) 29
CGalore sumalation novesponse| 331 | 412 | 103 | 54 | 00
Caforic stmulation dimm 271 | 347 | 239 252 | 278
1shed response
Hearing diminsshed vorce 271 o6t 03] oz 00
Hearng dimmished audiome | 138 { 192§ 40 95 | 117
er
Renal function diminished 92| 108| 78| 58| 22
minuria 2441198 [ 171 1 110 | 153
Dermatitis severe 464 11/ 127 131 0/
Dermatitis muld 100 56| 56| 47[ 22
Fosmorhilia 6% 635 | 492 | 368 | 336 | 318
F 57| 28| 0o 18| 08
__Blood dyscrasia 06] 23] 0o) 07) 07
rw o dlb tely todu Jmn 505 0m)b dd g

2

Auer 3
prentawho b d atyt wpltedth £ al 60 days of £ atm At
ness appears to lie 1n conjunction with collapse therapy
Optimal time to induce collapse 1s during the first weeks
of streptomyin therapy before micro orgamsms become
resistant It should not be used for minimal tuberculosis
or any other leston which may be expected to respond
favorably lest one be faced with a Life threatening ept
sode in the future and be unable o use streptomycin be
cause of resistance developed by the orgamsm during
previous therapy Streptomycin did not affect favorably
the \ ray picture n lon  established fibrous or caseous
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lesrons Its effect on cavities was unpredictable and otten
when favorable fleetng

Study of 112 cases of tracheobronchial and 160 cases
of laryngea) tul 1 led to the 1 that 1m
provement could be expected m 80 90 per cent of such
cases making this one of the most favorable fields for
streptomvain therapy Admimstration of streptomycin
by aerosol was mneffective Streptomycin cannot be ex
pected to affect the underlying pulmonary pathologic
condition 1n these ¢cases and relapses may be anticipated
However the prompt enormous improvement in symp
toms of {ary ngitis was sygmficant

Streptomy cin treatment of 368 patients with 674 en
taneous sinuses and fistulas caused appraximately 4 of
5 such lesions to heal 1n an average of eight weeks
Sinuses onginating m bone healed more frequemly than
those with other ongins and fistulas connecting wath
pleura did least well In one third of the patients pus
Was evacvated and necrotic bissue of bone remaved etther
at start of streptomycin therapy or shortly thereafter A
regumen of 1 0 Gm darly was as effective as larger doses
and smaller doses may be equally useful

A review of 260 patients howed that ymmediate chin
wal resps and ) of pul y lesions made

d use of p oan datory for tubercu

lous meningitis and acute miliary tuberculosis End re
sults m terms of surviving pattents are remarkable in
comparison with prestreptomycin days but less so than
bad been hoped Laittle or nothing has been Jearned about
the most effective regimen—duration dosage or route of
admmstration

Revien of 27 patients suggested that streptomy can was
of value m acute and chronic exudatve adhesve or
taseous tuberculous peritonitis

Althowgh prophylactic use of streptomyan sigmfi
cantly decreased incidence of post thoracoeplasty spread
Toutine use was not justified because 1nuidence of spread
Was low 1n patients who did not recetve streptomyecin
Its use here constitutes wa te of the drug and introduce
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10 Gm daily for 60 davs was as cffectrie as 20 G1
daily for 120 days Streptomycn m conjunctio™ ™ °
bed rest reserses the trend of progressie predomnar ¥
exndative moderately and far advanced disea e and

tonnshin, number of cases Because of a large pescer

age of relapses and complete clearng 1s unusual strep
tomycin therapy 15 rarely defistive Its greatest © et

Toxtc M IFESTATIONS oF Starpyosscrs 1% L7o] PArsST
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An er o ta col m
pat enta who had not yet compf ted the y final 60 day of t catment.

ness appears to lie mn conjunction with collapse therapy
Optimal time to induce collapse 15 duning the first weehs
of streptomicin therapy betore micro-organisms become
resistant 1t should not be used for rmpmal tuberculo t
or any other lesion which may be expected to respond
favorably fest one be faced with a hie threatemng €pt
sode 11t the future and be unable to use streptomicmn be-
cause of resistance developed by the orgamism during
previouts theraps Streptomycin did not affect favorably
the x rav picture long-established fibrou or caseou
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per se An accumulating mass of evidence sug.,ests that
a remstant culture means turther treatment with strepto

mycin 15 useless and concenably dangerous Assuming
that a resistant culture means a resistant patient the
public health hazard molved 1s rather obvious All new
cases of tuberculosis contracted from streptomscin

reststant patients are unsuitable for treatment with strep

tomyain The question of how to aveid this situation re

matns to be answered

P em T of 'y Tubercul
Medical Research Council Investigation.” All of 55 pa
tients who were to recene streptomyun and 52 control
patients had acute progressie hilateral pulmonary tu
berculosis of p y recent origin bacteriologreally
proved and unsuitable for collapse therapy and were
between ages 15 and 30 During the prelminary obser
vation week mavximal evening temperature was 101 F or
more 1n 24 streptomycin pattents and 19 controls Large
or multiple cavities were seen on the admisston x ray of
32 streptomy cin patients and 30 controls Those who re
cerved streptormy cin were given four dasly 05 Gm ntra
mu cular injections at s1x hour mtervals for four months

After stx months eight streptomycin treated patients
with temperature of 101 F or over showed considerable
improvement but none of the controls had improved
At two months 76 per cent of streptomycin treated pa
tients shov ed x ray mmprovement and 1n 14 per cent the
mprovement was considerable 11 per cent were worse
and none had died Only 6 per cent of control patients
had improved mnone considerablv 38 per cent were
worse and 4 per cent had died During the third and
fourth months 63 per cent of streptomvan treated pa
tients improved 14 per cent had deteriorated and none
had died Among controls 1% per cent had improved 42
per cent were worse and 19 per cent had died In the
fifth and sixth months 34 per cent of streptomycin
treated patients improved 31 per cent deteriorated and
7 per cent died Amang controls surs 1nang at four months

M T2 69 82 0t 30 1948
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the hazard of producing resistance Spreads which de
seloped | it 1vely wsually responded satisfactorily
to streptomycin It was agreed that streptomycin should
be used routinely after preumonectomies and lobec
tommes 1 only 4 of 144 patients treated prophs factically
with streptomycin did postoperative spread deselop

Besides toxic reactions prolonged streptomycin ther
apy may be complicated by the reststance tubercle bacillt
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develop tot Figure 32 shows the time relationship wath
which this resistance developed 1 2100 cultures Most
resistant cultures grew in more than 100 pg/ce and
many grew tn more than 1000 xg/cc Successne cul
tures from the same patient usually grow in progres
snely higher concentrations of streptomicin as treat
ment continues The occastonal nstance 1n which re
sistance having been developed subsequent cultures
again become sensitrve maj anse from technical error
11t determination rather than from true loss nf -
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tion was obtamned from elght imvestigators on 332 P2
trents with pul tubercul who had compl
streptomycin therapy and had been observed at least 90
days after beginming treatment Disease was mimmal n
17 moderately adyanced 1n 118 and far advanced m 197
80 per cent had predonunantly acute or subacute and the
remainder chronic disease Tuberculosis mvolved tra
chea broncht and larynx 1n 125 lymph nodes with sinus
tracts in 18 intestinal tract 1n 16 bones and joints 1 13
genttourinary tract m 10 and miscellaneous sites i 22
Most patients were white 200 were female and 66 per
cent were between 20 and 39

The effectrveness of streptomycin s fundamentally re
Iated to 1ype and extent of pathology It was most effec
tive aganst acute exudative and least effective against
extensive predominantly chronic disease  Subacute
disease was mmproved less than acute but more than
chronic disease Since progression of chronic tuber
culosts 1s fundamentally related to occurrence of acute
episodes use of short courses of streptomy cin to combat
such episodes should be stressed

Chinical improvement occurred sn 86 per cent of pa
tients receiving 15 3 Gm /day 1n contrast to 65 per cent
of patients who recerved 0514 Gm /day Among those
treated 90 days or more 78 per cent showed chimeal 1m
provement whereas 66 per cent treated 30 89 days mm
proved X ray improvement was noted in 82 per cent re
cenvingy the larger daily doses and mn 54 per cent receiving
the smaller amounts Over all x ray mmprovement seemed
to be related to duration of treatment but to a much
lesser extent than to dosage In general relation between
closure of cavittes total daily dosage and duration of
treatment was simlar to that for over all x ray and clim
cal improvement

Sputum conversion occurred 1 63 per cent of those
receiving the larger and 38 per cent of those recening
the smaller doses Conversion occurred in 58 per cent of
patients treated over 90 days and in 36 per cent of those
treated 30 89 davs The high percentages of sputum con
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10 per cent died and 26 per cent detertorated 10 pateents
mnproved Nearly all streptom) cin treated patients whe
had deteriorated 1n the first months continued to get
worse subsequently Control patients who mmproved did
so much more slonly than streptomy cin treated patients

Of 28 streptomycin treated patients whose ¥ rays had
improved considerably at the end of six months 11 had
been regarded as desperately 1l on admssion Chmeal
improvement 1 all respects was noted in 21 and 1 8
sputum had become negatne to all eximunations for
tubercle bacslli Considerable mprovement 1o the x ray
picture was reported for only four controls none of
whom had been acutely il on adnussion and in none of
shom had sputtm become negative

Toic effects of streptomycin were observed i many
patients but mn none did they neces<itate suspension of
trentment  Stramns with resistance over 10 times that of
H37Ry were found in 35 of 41 cases The mean date of
resistance emergence was 53 days after imuation of
theripy Streptomycin resistance was probably responsi
ble for most of the detersoration seen m streptomycmn
treated patients after imtial improvement

Srx months after admission general condition of 33
streptomy cin treated pattents (60 per cent) and of 24
control pattents (46 per cent) was better than on admits
sion 13 streptomyain treated patients (24 per cent) were
worse and 4 others (7 per cent) had died 12 controls
(23 per cent) were worse and 14 (27 per cent) had died
One jear after admission 31 streptomycin treated pa
tients (56 per cent) and 16 controls (31 per cent) shoned
improvement, 8 streptomycin treated pattents (15 per
cent) and 7 controls (13 per cent) were worse 12 strep
tomycn treated patients (22 per cent) and 24 controls
(46 per cent) had died and 1n the remainder there was no
change

Streptomycin Tuberculosis Research Project of Amer
can Trudeau Soctety Summary Report 1s presented by
H McLeod Riggms and H Corwmn Hinshaw ¢ Informa
TG Am R Juber 59 140167 Fboay 3949
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was not subsequently established were not imnch ded 1
the present series The report was compiled from infor
mation contained 1n progress reparts submmitted every
two weeks to a central commuttee by 47 Veterans Ad
mimstration hospitals and nve civilian hospitals under
contract with the Administration The 100 patients s
cluded 1n the survey were males aged 17-64 Pre exising
tuberculous fow of lungs gemstournary tract hymph
nodes or bone and joint were found 1 92 Twenty two
had mmliary tuberculosis without memngitis 10 mibary
tuberculosis followed during or after cessation of thevapy
by memngitis 25 brth miliary and menmingitic tuberenlo
sis when treatment was anstituted and 43 meningitis
without nuliary tuberculosts

Of the 22 with mihary tuberwulosts but no memngitis
3 died d\mng therap) \\\thout showing any re ponse to
1ly but then died and
16 survived One 15 in termnal stages of tuberculosis
and another has not shown significant smprovement
\ rays of mne persons showed complete resolution and
thase of the other five showed marked reduction 10 size
and number of lesions Asyociated foct ori mally present
m 15 of the 16 survivors regressed i 7 and 1n 5 others
became arrested Lesions of the other three have con
tinued to be active

Of six patients 1n whom menungitis developed during
streptomycm therapy for miliary tuberculosts five died
and one 1s 1n termunal stages of tuberculosis In four
patients tuberculous memngtis developed after cessation
of treatment tor nuhary lestons Of these two died A
third 15 not hikely to survive and the fourth1s apparently
n complete remission trom both mihiary and meningeal
tuberculosts In contrast to the nefiectiveness of strepto
myan i memngeal lesions mfary lesions resolved
markedly 1n 8 of 10 patients during therapy

Of 2> patients with miliary and meningitic tuberculo-
si1s at onset of treatment 20 died and pronounced chimeal
sniprovement occurred 1n the other > but was not main
tamed Only one case can be consdered a therapeutic
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verston would probably be much Jower if thev were
based on repeated exammatron by culture or ammal 1
oculation ot nfrequently sputunt agam became po !
tive for tuberdle bralht

Ot 159 patsents 50 (35 2 per cent) discharged tubescle
bactth resistant to 10 or more pg streptomm an/mi_ afte
1anous periods usually two or more months from e
ning of treatment Had sensitiuty tests been possible 1
all patients at the end of prolonged treatment meidence
of sigmhcantly resistant strams probably would hae
been much greater Emergence of orgamsms resistant 10
more than 10 g, m] was more rapid in patients recenving
the larger datly doses than n those recening the
smaller However the percentage of those recerving the
smaller daihy doses 1 whom resistant otrams emerged
was larger

The trequency and severity of toxraty was greater
panents recerving the larger daily dosages In order of
mportince and frequency toxic mmlestations encoutl
tered were vestibular dysfunction eosmophiha nausea
and vonuting transient renal irntation or damage der
matitis and drug pyrexia The great majority of reactions
were retersible Iabyrinthine dysfunction either bemng re
versible or compensated for m almost all cases

Although perientage of relapse was essentually the
same 1n the different groups the larger doses for the
longer periods seemed to be more effectrve It 1> empha
stzed that optymal datly dostge must be sndividuahzed
as 1 other drug therapy In chronse disease more defint
tve treatment notably collapse therapy must be used
sf lasting results are to be achreved

Oue Hundred Cases of Mihary and Memngeal Tuber
culosis Treated with Streptomycin are resien ed by Paul
A Bum® (Washm ton D C) In April 1816 strepto
mycin became avalable for treatment of mibary 1n
menm.eal tuberculosts Veterans Admmstration ho
puals Presumptive diagnosis was accepted 15 a basis
{or mtitting therapy but patrents 1 whom duagnosts

) Am J M S 216 6315 Septmor 1348
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healed within nine and four weeks after therapy was
started and both were still healed nine months later In
another patient old and recurrently active tuberculous
laryngitis of 10 years standing progressed steadily for
six months before streptomycin therapy to which re
sponse was dramatic After four months of treatment
the Jarynx was essentially normal and during the subse
quent year remained healed

In s1x patients with smgle or multiple thin walled cavi
ties not associated with dense fibrosis the cavities had
mcreased n size or remamned unchanged during six or
more months of observation at bed rest During treat
ment with streptomycin all cavities in four patients ap
peared to close and cavities m the other two were greatly
reduced In two patients cavities reopened The authors
conclude that streptomycin alone will only occasionally
accomplish permanent closure of cavities but may be an
extremely valuable supplement to bed rest and collapse
therapy A representative case follows

Woman 21 was hospitalized becawse of pulmonary symp
toms of six months duration \ rays showed dissemimated
small nodular infiltration throughout both lungs with three
thin walled cavities The patient faded to smprove at bed rest
Treatment with streptomycin 18 Gm dasly was then nstituted
and continued for 120 days On completion of treatment there
was stniking climeal improvement sputum was consistently
negatve for tubercle bacilli and roentgenograms (Fig 34)
showed considerable clearing of the dissemnated nodular
disease present at anset of treatment (Fig 33) During teeat
ment there was complete closure of all cavities In the following
10 months further clearing was evident 1n x rays and sputum
and gastric contents remained consistently negatne

The third group of patients 1n whom streptomycin was
used had chromic low grade putmonary infection which
was never arrested completely despite long often mult
ple periods of sanatorium treatment and trials of phremic
Paralysis and pneumothorax where indicated Sputa re
mained positive for tubercle bacillh on most examina
tions and recurrent exacerbations of the disease as
determined by « rays were the rule In most patients the
disease was bilateral In none could persistence be ex
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success though lives of 10 patients were prolonged ard
n 8 putmonary dissemmation cleared entirelt

The most spectacular and decisive effect was noted 1
patients with tuberculous memngiis without miian
tuberculosts OF 43 such patients 16 are alne 14
months after institution of therapy and i 11 others hfe
span was prolonged Of the 16 patients stil aline 10 are
free from ll si,ns of mfection In the other six sesults
of therapy cannot be thoroughly evaluated

Toxic reactions occutred tn 28 patients In 20 there
was hearing loss i 13 bidary damage 1n 4 exfolatne
dermatitis and 1n 2 granulocy topenta

[Tins report wmduates that carly results of streptomycmn treat
ment n miliary and menungeal tuberculosis are dramatic thou
relapse 1s very frequent The experrence of Edith 3 Lincoln with
menmngitis an chidren at Bellevue Hosputal has been more faior
able She has used the followng average course of treatment
streptomycin  100-50 mg for 40 injections (average period
days)  streptomycn intramuccularly 1 Gm. daly for 180 days
promuzole ® suificient to give blood level of 1 3 mg per cent, conhin
ued for many months sometimes two years Five of the 2] children
o treated have died follow up varying from a few to 27 morth
Orgamsts 1 the cerebrospmal fusd do not become ressstant 10
s:rgﬂom}tm as carly as they do in the sputum according 1o some
studies

Scherdeger and Stachelen Schhenger (Schwerz Ztschr § Tuberk
5 352 364 1948) describe autopsy observations mn two cases after
treatment with 193 and 172 G streptomycin, The healing tendency
of the lesions was much Jess marked 1o the meninges than s the
lungs and other organs The process in the meninges gave evidence
of a chromc progressive cource with endangutts The bram and
spmal cord showed malacra and there were honspecific inflamma
tory changes in the peripheral nerves myocardial damage possibly
due to the drug was noted Such experiences mndicate the dearz
bility of eatment for —F4a}

Treatment of Tuberculosss with Streptomycin Re
sponse of Certain Subacute and Chromc Types Acute
tracheobronchial tuberculosts responds well to strepto
myvein but less 1s known of its effect in chromc cases
Kirby § Howlett Jr and John B O Connor? (Shelton
Conn ) report excellent response of two patients with
chronic ulceratine tuberculous bronchitts One lesion had
been present over 5 years and the other over 215 years
hefore streptamyctn treatment was instituted The lesions

TV Am Rew T bere 5613917 A gue 1948
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plamed entirely by presence of endobronchial luease or
eavies In no case had this status evisted less than a
year and m most 3t had exsted for over the vears
Elesen pattents 1 ere freated with streptosm an and ob
served for srx months or longer Two patients recerved
2 Gm dmly for 120 davs one 2 Gm dashy tor 62 davs
and eight 1 Gm daily for 42 days \ ray mmprosement
was gever more than shght except tn one wase w whach
the cavaty closed Nevertheless exght patents had an 1m
proved sense of well beirg werght gamn and reduced ex
pectoration Defimte havdemung angd retraction of some
of the densities were seen on ¥ rays i esght cases Detin
stive evaluation of streptomycin sn these patietts can
not be made at this tme Complete and sustamned sputum
conversion was achseved m onhy a few patients Results
1 this type of tuberculosts do not ta the anthors opm
fon justity routine use of streptomycm

Result an 15 patients wath dissemumated noduwiar tu
berualosis confirm experience of others that streptomy
ap s of great value

{Ths exper since 1t that aot afl
chronic festans are o( a caseous and fibrotic character aad e
sersible The worol ary 1s that s me patients with the cir nc
ease may b prepared with streptomyen for surger nr uth £ p o
cccgﬁs de sgned o treat cawtie and other ur paralle famage

Role of Pulmonary Cavitation 1o Development of Bac
tersal Resistance to Streptomyen Using growth i 10 pg
treptomyan ml as the oy eron tor ressstan ¢ Wb L
Howard E L Muefler 5 A Yanmtelh nd ¢ F Wood
i’ (Detrot Mun  Fuberculosts Sanatorsum) studied
5 patients with cavitation 37 with equnoct hndings
and 4} ws hont cavtty Of tho e with cavstation 84 1 per
cent proluced resistant tubercle bauilh  amen,, cultures
abtamel 23-41 days after be.snms, of therapy 593 per
cent were remstante after 32 83 dayy Q0 per cent 1 ere
resistant and atter 84 davs all were reswstant

Amongz patients who had completed thersm but
whom cavitation was equivocal vewstant ctrams of

2) \m Ry T} 59 39147) Ap 1 193
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2 mg /g body weight daily for 45 days) resstant
strains developed m 13 of 47 patients Ressstance oc
curred 1 33 of 56 patsents with frank caseation or cavity
but did not occur 1 any of 31 patients without such
lessons

Data from this and other studies have suggested that
emergence of resistant strams was influenced far more
by duration than by daily dose of streptomyan It must
be concluded that reduction of therapy from 120 to 42
or 45 days has been much less successful than had been
hoped There 15 hmited evidence m thus study to suggest
that 1f tuberele bacillt are sensinve to streptomy ean when
sputum cons ersion accurs they are Likely to remam so
Sensitivaey must be regarded 2s indeterminate until the
effects of the entire course of streptomyain ss known

The relationshup between type of tuberculosts bemng
treated and madence of resistant tubercle bacilhs 15 too
close to be the result of chance Howerver patrents
without frank caseation or demonstrable cavity are not
necessatly smmune 1o emergence of drug resistant
strams although the number in which this will happen
witt be small Presence of frank caseation or a cavity
has already influenced greatly the therapeutic results
sbtawed from streptomycm and 1t 1s not unreasonable
that incidence of resstant bacili should alse be
fluenced

Follow up of patiemts treated at this samatormm
showed that when treatment by bed rest has fasled
streptomycin alone 15 unbikely to praduce sustained ar
rest of frankly easeous or cavernous pulmonar tubercy
l0s15 Tn such cases cptimat results can be achieved onfy
by integration of streptomyein with appropnate forms
of collapse resection ar other surgery

Experumental and Chmscal Studies of Role of Strepte
myem an Pleural Cavity Since the benetcial efiects of
streptomycsn on human tuberculoss hase been demos
strated tt 15 reasonable to assume that local use of strep
tomyem m the human plevra for tuberculous effustons
or tubercuious empyema mught be desirable Noreover
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bacilli developed sn 108 per cent In only two patients
without cavities did resistant orgamsms develop and siv
still harbored biall senstive to 1 pg streptomyan after
84 or more davs treatment

In the presence of persistens eavitation development
ot resistant strains 15 significant but 1f cavitation 15 not
present or 1s equivocal at the end of treatment 1t 15 not
Because ot ranty of resistant bactll m persons without
<avitation the fear that they nught harbor fughly resist
nt orgamsms 1n some obscure focus seems unfounded

There are scveral reasons for the mportance of 2
cwiaty 1 determaning whether or not resistance will
develop Orgamsms gron much more rapidly in cavines
where they have been exteriorized as far as the or
dinary body defense mechinsms are concerned and rapd
multiphication 1s generally accepted as mmportant 10 the
development ot resistant nucro organsms The refanvely
asascular walls of older chromc tuberculous caviues
nulitate agamst streptomyan s reaching the mierior it
effective concentrations The opportumity for the tuber
cle bacillus to grow n And or semuflid mednm 10 the
cavaty 1nstead of on the surface of cells mas be smportant
1n development ot highly resistant stramns

Streptomycin given 1n a swgle dose of 1 Gm onal
ternate days rmght be more effective than 05 Gm gnen
daly With such a method cumnulative toxiaty of fong
continned daily doses of streptomycin may be avosded
while an effective attack against the bacilins s mamn
tamed Smaller doses have not prevented rapid emer
gence ot lughly resistant stramns

Sensiivity of Tubercle Bacilli to Streptomycin In
fluence of Vatious Factors on Emergence of Resistant
Stratns Amorg 28 patents treated on regumens of 18
or 20 Gm streptomycin dals for 120 days by harby S
Howlett Jr John B OCannor Jostph F Sadush Jr
Willam F Swatt Jr and Fredenich A Beardsley $ rests
tant strams of tubercle bicih developed n & When on
a tegumen of 10 Gm daly for 42 davs (later revised to

TTH Am Re Tib 5940 415 Ap il 1949
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the tovaaty of a crade preparation of dihydrostrepto
mycn assaving 034 057 Gm  active base /Gm sold
materal and 2 purified prepasation assaying 07> Gm
base /Gm solid with that of streplonyyesn Pharma
cologic and anttbacterial characteristics of streptomy um
and diby drostreptomsyein are qualitatsvely sumlar but cer
fan guantitative differences between the compounds may
be mmportant \fost 1mportant toxic reacnons produced
by streptomycin can be produced by the dhydro derssa
e In§ Gm daily doses for 30 days or longer dihvdro
streptomy i caused vestibular dysfunction hearing loss
renal damage and eosmophulia Neurotowarty as mdv
cated by the appearance of dizzmess  characteristic ot
bular & 1on 15 fested fater and atter a
larger total dase with § Gm ity drestreptomven dath
than with 3 Gm streptomycn danly
Dibis drostseptomy csn can also produce damage to an
ditory apparatts and although comparson s dihenls
obseriatson andicates that st mas be no more toxic and
mat be sigmhcantly less toxi 1n thiy respect than styep
tomyasn The three patiessts 1o this study who showed
renat damage recetved very targe doses of the crude
iy drostreptomyain preparation Remal towaty ot the
large amounts of smpunties recesved s unknown e
evidence of renal dysfunction was obsersed with 3 Gm
or less dihydrostrepromyemn daily Crude preparations
frequenthy cansed severe local reactions at the site of
igection but pursfied preparations did not
Dby drostreptomcm m doses as ugh as 2 Gm dah
was tolerated without untoward reaction by five patients
with readdy demonstzable hopersensitnaty to strepte
mey The new drug should be given patients with this
type of reaction when inerruption of treatment 1y un
destrable In five patents every strain of Mxcobactermrm
tuberentosss which was hughly resistant to § 000 pgr/ee of
one comspound was resistant to the other Strams n
hibited by Jon concentratiors of streptomm en were also
inkubued by Jow concentrations of divdro treptonnamn
1n 12 tubercntous patients treated with dibydrostrepto
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local use of the antibiotic after pulmonary resections for
tuberculosis could be expected to reduce incidence of
tuberculous empyema Ldward T Beattie Jr Bran
Blades and Charles Horton* (George Washin, ton Univ)
attempted to detcrmine whether or not streptoms e 1
Jected into the pleural cavity produced deletenious effects
on the pleura serosa and to determne absorption rate of
streptomycin from the pleural cavity

TECstn1c —In mine app wrently healthy dogs the lett or night
pleural cavity was entered by resecting 2 4 cm long prece of
rib 1 otonic almne 100 cc was placed 1n pleural cavinies of
three dogs Isotomc saline 100 cc contammng 0> Gm strepto
mycin (calewm chlonde complex) was placed ta pleural cav
ities ot six dogs The seventh postoperative day wounds were
reopened and biopsies taken both from the pleura involved 18
the scar and from pleura away from the scar

In 12 human patients 05 Gm - streptomycin 1n 10 e salin
and 100600 umits ot pemcillin 1n 10 co  alne were stilled
1 the pleural cavity at the close of thoracotomy Streptomyein
assay studies were carried out on pleural fid and venous
blood of bath do,s and patients

Absorption rate of streptomy cin trom the dogs pleuras
was raprd and maximal blood levels were reached 1n 50
60 mmnutes There were no apparent differences 1 the
nucroscopic picture of the pleura trom animals recening
saline and anmmls recerning streptonm cin

Of the 12 human patients 6 were considered to have
unscarred plenras whereas in 2 the pleura was moder
ately scarred und 1 4 1t was markedty scarred Absorp
tron curves were sumilar tn all three types Absorption 1
raprd usually bewn, maximal 1n 0 ruinutes and the level
fallmg low 1 6-8 hours

[Instdlation of streftomycm mto the plenral cavsty bas not
proved effective 1n tuberculous empécma Other local ¢hemotherapy
wilt undoubtedly be investigated -—Ed )

Laboratory and Chmical Investigation of Dihydro
streptomycin, an antibactenal agent prepared by cata
1y tic hydrogenation of streptomvein 1s reported by Law
rence B Hobson Ralph Tompsett Carl Muschenheim
and Walsh McDermott® (Carnell Umv ) They compared

— R g8 SIS EE y 194
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others during the sixth month of treatment Results sug
gest that combined therapy may delav emergence of
streptomy cin Teststant strams of tubercle baallt

[Great imterest 1s now centered on the combined use of strepto-
mycin and para ammosalieytic acid W hile their combination may
not be followed by early development of resistance to either evi
dence 15 begmmmng to accumulate that rvesistance may develop
eventually 1o both drugs However the advantage of postpone
ment of resistance 1 obvious since 1t is so dessrable 1 many cases
to admimster treatment over a prolonged peried (four to six
months or even longer) to promote lasting arrest of the disease
processes —Ed ]

Treatment of Experimental Tuberculosis tn Mice and
Guinea Pigs with Para amimnosakieylic Acid (PAS) and
Streptomycin B Swedberg and G Viadstrom” (Stock
holm) in 1n vitro experiments found no sharp boundary
between the concentration of PAS which arrests growth
of tubercle bacillt and that permutting growth Different
strains varied considerably 1n primary susceptimhty to
PAS As length of the experiment was extended tubercle
bacilli grew 1 icreasing concentrations of this sub
stance

When admunistered to mice or guinea pigs mto which
had been mjected PAS susceptible H37 strain of tubercle
baallus or PAS resistant Ravenel stramn PAS had an
effect that was not always sigmificant In simlar ammal
experiments streptomycin showed considerable effect
against both strans Further experiments showed that
the combined effect of PAS and streptomycin was not
greater than that of esther drug alone

The results confirmed those of Youmans who found
that PAS was d 1y effective for suppression of
tuberculosis infection 1n White mice but not as effective
as_streptomycin

[Bloch (Am Rey Tuberc 59 554561 May 1949) on tre
contrary reports tlat the combmat on of these drugs has a much
m re favorable eff ct i experimental tubercul>s1s N gu nea pigs
than etther d ug used alone —Fd }

Para ammosalicybe Aad (PAS) Treatment of Tu
bereulosis with Special Consideration of Bronchial and
Renal Tuberculosis R Hug S Mueschlin and E Tan

) At miSad 13111618 1948
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mycmn chinges i the course durmg treatment seemed
at least a5 marhed as those previously observed from
streptomy ein admimstration

The precise relation of toxic doses to optimal thera
peutic doses of streptomy cin has not been established It
1s umportant that expertence be gamned on therapeatic
effectiveness ot dihydrostreptomycin i dosages well
tolerated for long pertods The dihydro dervative ts pref
e1able to streptomyain for prolonged treatment of pa
tients requining large doses or long courses

[This 15 one of sx articles on dihiydro treptomyemn n the No-
vember issue of the American_ heview of Tubereuloss All bear
out the observation that dihydrostreptomycin 1s less toXI than
streptomycin although this 15 only a matter of degree and ther
fore that the drug mught be s d in higher do ag 1t desired, These
have becn reports of deafness appearig some months after the wse
of dihvdrostreptomyein but most experience casts doubt oft the
refation of this deafn ss to the drug Dihydrostreptamyen seems
to be as effetive as streptomyetn but 1s not active against strauns
of tubercle bacillus which are resistant to streptomycm —E

Effect of Combined Therapy with Streptemycin, Para
ammosalicyltc Acid and Promin® on Emergence of
Streptomycin Resistant Stramns of Tubercle Bacilh Pre-
Iiminary Report Alfred G Rarlson karl H Fleutze
David T Carr William H Feldman and H Corwin Hin
shaw® gave the drugs in various combimnations to 14 p2
tsents with tuberculoss v ho were expected to discharge
tubercle bacilli so that the orgamsms sensitavity 10
streptomyein might be determined pertodically Strepto
mycin was admimstered intramuscularly twice datlv
05 Gm doses to five patients and 05 Gm was given
once daily to the others Para aminosalicy lic acid dosage
saried from 5 to 10 Gm /day and § Gmr promia® was 28
mumstered intravenously for the first 14 days of each 21
day period There was no evidence that admmstration
of more than one of the drugs at a time 1ncreased their
toxteity After three months therapy  streptomycin
reststant tubercle baciih had been demonstrated 1 only
1 pa‘tent of the 12 from hom the grgamsms could be
cultured Reswtant strams were demonstrated mn three

) Poc SfEM t My Cln 243585 FD 16 199
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The authors used the drug 1n 49 patients with pulmo
nary tuberculosis observed 2 10 months Ispecially mn
patients with toxic exudative lesions the general condt
tion improved after a short time cough and expectora
tion decreased and 1 a few weeks the bacilli became
scarcer and even disappeared After two or more months
of PAS treatment the previously stationary roentgen
picture improved 1n some

Five patients with exudative pleuritis given 12 14 Gm
of the drug daily seemed to show no convincing differ
ence from responses 1n controls

[Since the sodim salt of PAS 15 reported to be ex reted more
rapidly than PAS there seem to be a rea on for u g the latter
When given after meals and di sslved m milk or other fd 1t 15
t lerated by most patient without gastruintest nal iretatizn Al
and H lander (Acta tuberc Scandinav 72 283 787 1043) report
1 teresting fluorescence m cro copic studies showing that PAS ac
cumulates i elastic fiber and that a normal lung absorb rela
twvely large quant te —Ed }

Chemotherapy of Tuberculosis with Para aminosali
cyhe Acid Simce March 1948 H Stemlin and & Wil
helm® (Hemigenschwend:) have treated 106 patients
with aminacy® Wander (para ammosalicilic 1cid
PAS) 53 orally 37 locally and 16 by both method Of
the 69 orally treated pattents results m 50 aged 15 58
are discussed here Treatment lasted two to seven
monthy and 24 recerved aminacyl® onlv and 20 werc
given streptomycin concurrently Severe cases predomi
nated In the beginming 15 ¢c of 2 20 per cent solution
of the sodium salt was admimistered hve times daily but
its bitter salty taste was ohjectionable 05 Gm tablets
were more palatable but otten caused gastric di turb
ances Lately the sodum salt 034 Gm corresponding
t0 03 Gm free acid has been iven exclusively Ten
capsules are taken five times dailv and gastrointestinal
upsets are shght and infrequent The drug s .1ven on
four successive days foltswed by three days rest In
renal tuberculosis daily dose 15 6 9 Gm PAS 1n 6 8 neek
courses mterrupted by 8 14 davs rest In general PAS
must be given orally tor at least four to s1x months In

® sk md Wh b 8119124 D 18 1948
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ner® (Zurich) treated five patients with ¢racheobronchial
tuberculosts by oral administration of 12 15 Gm of PAS
daihv divided mto five equal doses given mostly for
four davs folloned by a rest of four days Some patients
have been given the drug for si< day peniods snterrupted
by rests of two to four days Less frequently the drug
hns been admimstered continuously as done 1n Sweden
Healing or noticeable improvement was obtained i th0
patients who had not recersed previous treatment 1o
two others who had recened repeated streptom cint treat
ment with only partial regression of the ulcerating proc
ess PAS produced surprising smprovement 1n 01€ an
provisional clinical healing 1n the other In the reman
g patient who had a severe recurrence after suspension
of streptomiein treatment PAS healed the recurnn®
fesion On the basis of therr experience the author®
think that PAS therapy 1s indicated at least 1m0 patients
1n whom streptomy cin has not healed tuberculous ufcer2
tions of the tracheobronclial mucosa

The authors have used PAS 1n 12 cases of renal tuber
culosts o were umlateral 1 bilateral and 6 imvolved 1€
matning diseased kidneys after nephrectomy 0n the
opposite side All patients had descending tuberculosty
of the bladder and in eight the prostate and epydidvmn
were also mmolved Dosage was 1214 Gm dalh B
mouth In addition to 2 questionable effect on the tuber
culous renal process 1tself PAS has a favorable il
ence on associated muolvement of the unnary passace
Recent tuberculous processes of the bladder heal prompt
Iy older processes react more slowls and not as well
Llthough the subjective symptoms are generally decided
1 amprored In three patients with decreased renal
function uremia oceurred durning PAS treatment a com
plication which could only be avorded by decreasing the
dosage of the drug to 4 Gm daily Regular determind
tion of the urea level 1 the serum of patients with
reduced renal function 1s therefore mecessary 3f uremia
1s to be avorded
—_— med W b xch 79 353357 Ap 23
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A 10 per cent solution of anunacyl® was used 1n local
treatment of 47 pleural empyemas and effusions In pa
tients with pulmonary fistula who cough up part of the
empremt and m fresh pleuritis with effusion a 5 per
cent sclution was used to avord irntation Of 30 patients
with bacillus positive smears or cultures 26 became
negative 1n one to five months and 4 remained posttive
8 effusions drted up and 1n about half the patients the
empyema became more fluid and even serous clear 1n
some Many empyemas were bacillus free after two to
four mjections

In four patients 2 10 ce of a 5 per cent solutsont was
mjected mto a cavits anl in four other pitients strepto
mycin was sunilarly njected the cavities decreased 1n
s1ze 1n both groups A hstula that had been treated un
successfully with streptomycin for several months closed
after amnacy1? treatment of four weeh Tuberculous
lymph nodes of the nech decreased 1n size after njection
of a 4 per cent solution concentrations of 10 per cent
may be used 1n older gland abscesses Two patients with
ulcerated skin tuberculosss treated with aminacyl® oint
ment and powder show good healing tendency

s new chemotherapeutic agent are bemng reported and
tested an1 the following articl s record some early re ults

Walgman and Lechevalier (Science 109 205 39, Mar h 25
1849) have repo ted the di cavery of neomvem This 1 effective
experimentally agamst the tubercle bacillus including strains re
sistant to str ptomy 1 It toxseity + under mvestigation and no
chnical reports have yet appeared

The activity of new sulton combiations 1s al o under investiga
tion These mclude cilag® (sulfon N ac tate) and sulfetrone

ureomycin exlit t some actrvity 1n vitro again t the tubercle
bacillus tut was not found by Stecnken and Wolin ky (Am Rev
Tuberc 50 2 | Tebruary 1949) to have any favorable effect against
guinea mg tuberculosis Similarly Stembach and hi  assouates
(Am Rev Tuterc 50 6 4631 June 1949) dil not observe any
clhmical effects 1 three young adult patients with acute extensive
exudative forms of pulmonary tubercul ss1s —

Treatment of Tuberculosis with Sulfetrone® D G
Madigan! (Farnborough Kent) reports experience 1n 70
cases smee 1943 Most patients had pulmonary disease
All were given 3 Cm ferrous sulfate orally three times

M La t2174179 T1 31 1948
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contrast to streptomy cin aminacyl® cansed no neurologic
or cutancous disturbances

In the beginmng blood was exammed every erght
days 1n about 300 specimens no toxic changes shifts
to the left or eosmophilia were observed The eosino
philia caused by streptomycin was not mfluenced by
aminacy1® Red cell count was normal but leuhocvte
count was often somewhat mncreased Blood level of fret
and total PAS showed great individual varrations 1308
ing between 2 and 16 mg per cent when 40 capsules
daily were ingested Renal elimmation of the drug e
that of pemecillin 1s mostly by tubular exeretjon an
therefore rapid

The first and most convincing effect of the drug 152
fall tn temperature by lysis without increased perspird
tion Pulse usually becomes slower and more constant

Sedimentation rate which was above normal m 20 of
24 patients decreased 1n 14 and remained the same in 6
Hemoglobm level mcreased m 19 and remaned the same
1 5 No hemoglobin level fell below 6O per cent Coueh
stopped in nearly all cases Sputum of 17 patients was
positive 1t became negative 1n 12 and remaimed positive
1n 5 (3 of these had been treated for enly two to three
months and the other 2 had large cavities)

Body weight imcreased m 17 pattents remained the
same 1 3 and decreased 1n 4 1 of whom was overneight
General condition mmproved 1n 18 remarned the same 1
4 and deteriorated in 2

One patient died after cavity perforation wath pres
sure pneumothorax but aminacyl® had mproved s
general condition before the acaident

Lung < ravs of patients treated four to seven months
showed mmprovement int nine 1o change in three and
aggmwauon 11t one

Patsents simnltaneously treated with streptomycin and
aminacyl® recetved 05 Gm_streptomycm twice daily for
a total dose of about 100 Gm The tmpression was that
the combined treatment was superior to treatment & ith
aither drug alone
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[The therapeutics and toxicology of this drug a complicated
sulfone have been described by Brownle (Lancet 253 131 134
July 4 1943) Other clincal reports have also appeared 1n the

ne t—Ed ]

Effect of Nicotinic Acid Amide on Experimental Tu
berculosis of White Mice To test the therapeutic effect
of vanious chemucals D \Ichenzie L Malone S hush
ner J J Olesonand Y SubbaRow (Pearl River \ 1)
mfected Swiss rmce by intravenous admmstration of
02> mg of a tubercle bacillus suspension (Hy Rv) Am
mals so infected and lett untreated usually died 1n 3 3%
weehs The disease seemed to be centered mainly 1n the
lungs other organs bemg only shghtly mvolsed Lsnally
oral treatment of mfected ammmals was begun the day
after mnoculation

Of the pyvndine carboxylic acid compounds mcotina
mude was the most active tested Admimstration of 0>
075 per cent of this substance 1n the diet markedly sup
pressed spread of tuberculosss 1n the fected ammals
Its effect roughly paralleled that of 1 mg streptomcin
given four imes daily over the same pertod

The dose for human beings 1f calculated on a weight
basis from the results 1n mice could not be tolerated Al
changes introduced mto the mcotine acid amide molecule
either 1ncreased the toxicity or reduced the activity or
both Piboflavin seemed to have a sh,ht effect in reduc
Ing the total treatment dose of the nicotimic acd amde
Tubercle bacilli showed some evidence of resistance to
this substance after five mouse passages

Sigmficance of Positive Cultures in Apparently Ade
quately Treated Patients with Pulmonary Tuberculosis
Hans Abeles* (\ew York City) studied record of 199
Patients with arrested or apparently arrested tuberculosis
discharged 1n a three year period to detertne pro nos
tic significance of occasional tubercle bacilli m sputum
All patrents had at least two cultures mcluding at least
Gne gastnc culture in the six months before discharge
Duning thns persod concentrated specimens ot sputum

I &CI Md33149153 Othe 1038
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dalv and 2 drachms fresh brewers ieast daily for to
weehs before and throughout sulfetrone? theraps to of
set hypochromuc and mitrstonal anemtas cau «d bt the
drug A third form hemolytic anemsa develops and con
tinues throughout admimistration of sulfetrone® and ma
be sesponstble for reduction of hemoglobin to a fevel v
low as 60 per cent Should hemoglobin fall below this
level the drug must be withdrann Blood sulletrone®
concentrations of 7510 mg /100 ml were aued at
Massine mitial doses were not well tolerated so doe
were gradutlly mcreaced begnmng with 15 Gm daihy
the first week and smcreasing by 1 2 Gm each week unb!
dessred blood levels were attained Weehly chechs of 1
cells hemo, lobmn and blood sulfetrone® levels wer¢ made
Duration of therapy varied from a few davs tubercy
lous meningitis to 18 months in ghronic cases

\Muor toxic mamfestations of sulfetrone® therapy were
shight headache difficulty 1n reading and concentration
temporarsy depression and nausea and cyano 1$ of shin
ind mucosa and requred no treatment other than re
assurance Voderate or severe contmntious headache 1055
of appetite \omuting gastromtestinal discomfort dr
ness and mental confuston were considered dangerou
and nere assoctated nith blood sulfetrone® levels above
1215 mg /100 m! Such symptoms were treated by mea
sures that would hasten ehnunation of the drug

In general no beneharil effect was detected from such
therapy 1n acute infections 1e  acute muhary tuberctl
losts and tuberculous memngitis but a patient With
chronic mliary  tuberculosts recovered Improvement
was observed i chronsc lestons thus 12 of 17 patrents
with acute pulmonary hbrocaseons disease and 13 of 22
with chronic cases muproved All fous patients with pri
mary pulmonary tuberculosis and six of eight with
strictly ewudative lesions improved All four in the
chronic hematogenous group and three of tour i the
productive pulmonary mfiltratise group mmproved In
general al) exudative pha es of mifiltrative disease were
halted and reversed by sulfetrone ®
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sidered to have occasional positive sputum  Smears
only were made for 243 hosprtalized and discharged be
fore June 1935 Patients were divided mto three groups
A those with consistently negative sputum cultures dur
g the last srx months of hospitahization B those with
occastonally positive sputum cultures and C the 243
patients discharged before June 193> with consistently
fiegative sputum smears

Recurrence rates of patients in group A were much
lower than those in groups B and C Among patients
followed four or more years after discharge who had
mmmal tuberculosis recurrence rate in group A was 11
per cent 1n group B 21 per cent and 1 group C 21 per
cent Among those with moderatelv advanced lesions
follow ed four vears or more reactrvation rate was 20 per
cent 1n group A 32 per cent 1n group B and o8 per cent
n group C Among patients 1n far advanced stages fol
lowed for this period reactivation rate 1 group A was
27 per cent 1n group B 52 per cent and 1n group C 7
per cent

It seems likely that sputum cultures done before June
1935 would have reyvealed tubercle bacill i sputum of
pattents whose smears were negatnve

Phremic Nerve Interruption 1 Treatment of Pulmo
nary Tuberculosis Statistical Analysis of Results 1n 398
Patients at Trudeau Sanatorsum from 1925 through No
vember 1947 Roger S \tchell found data on only 292
Patients adequate for detailed study Age range was 15
56 29 per cent of patients were 26-40 About a third of
Permanent interruptions were imtially successful and the
gamn was mamtained in one fifth of the cases whereas
about half the temporary interruptions yielded good 1m
mediate results and about a third good final results
Cumulative relapse rate after imtial good results 1 117
Patients followed five or mare years was 40 per cent

The 221 patients with moderatels advanced disease
(standard National Tuberculosts Association classifica
tion) responded much more favorably than the 69 with

() Am R T he 5361964 Decmbe 1943
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were exammed at least once 2 month Amony 199 pa
tients 104 had conststently negative cultures durn, the
speafied pertod and the remarmmng 9> had one or mort
positive cultures Trequently onh single posine cal
turcs were obtuned Extent of discase and dusation of
observation afrer discharge were approvimately the same
for the two groups During an obsersation pertod a1erag
ing 29 months 36 patients were readmutted Of these 2
had had occasional postive cultures before discharee
and 11 had had consistently negatue cultures After fouwr
years the cumulative rate of readmutted patients dis
charged with positive cultures was 28 § per cent and of
readmutted pattents discharged with negative cultures
10 » per cent The immediate reason for readmisston #3s
progression of serial roentgenograms i all 11 patients
dischar,ed v 1th negative cultures and in 21 of thoe who
had had occastonal postive cultures Reason for red
nussion of the other four who had had occasional post
tive cultures was recurrence of positive sputum

Abeles suggests that positive cultures of gastric con
tents might have been found m some pattents wub
consistently megatnve sputum cultures

[Relapse of pulmonary tuberculosis 1s almast always explamed
by the mechamsm of bronchogemc spread of the infection from 3
cavity which bas never healed or one which has partly healed and
broken down A posttive culture or an occastanal pasitive sputunt 13
synonymous with an ulcerated or excavated leston and thus shoutd
always be regarded as a possible source of progressive disease—

Prognostic Sigmificance of Occastonally Posttive Spt
tum after Adequate Treatment of Tuberculosts Foliow
up Study of Discharged Patients Robert Chang* (Masst
chusetts Dept of Health) analvzed records of 86+
patients discharged from the Rutland State Sanatoriym
with arrested or apparently arrested tuberculosts to de
termine 1f occasional positnve sputa during the last si¥
months of hospital hmve pro st
Of 621 patients discharged after June 1935 all had at
feast six cultures of 24 72 hour specimens of sputa I
one or two of these were positive the patient wa< ron
TGy Am Re Tebe 38301307 Septmbr 194
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the hermdiaphragm has surprisingly little effect on re
sults of phrenic nerve interruption

Question of Treating Primary Tuberculous Pleunsy
with Preventive Artificial Prneumothorax Olof de
Mare® reviewed records of 562 patients with pleurisy to
deterimune the advisability of u ing therapeutic pneumo
thorax to prevent development of pulmonary tuberculo
s1s Homolateral pulmonary tuberculosts develops 1
about one tenth of patients with primary pleurtsy Com
parnson of patients treated with and those treated without
pneumothorax showed no statistically signthcant differ
ence m the tendency to progressive pulmonary tubercu
losis There was however some mdication that morbrdity
of pulmonary tuberculosts 1 patients with pleunsy and
perceptible homolateral tuberculosis was less in those
treated with preumothorax

Great difficultv was experienced m maintamng pneu
mothorax For various reasons 1t was necessarv to aban
don this treatment 1n 86 patients within one year and 1n 7
others withmn three years Extenston of adhesons m
these patients was less dependent on the interval betw een
onset of pleurisy and smihatien of pneumothorax than
on the nature of the pleurisy Intensity of pleural thichen
mg depended chiefly on volume of exudate Risk of
empiema was somewhat greater m patients treated with
preumothorax than in those not o treated but was not
great m either group

De Mare concludes that general use of pneumothorax
m patients with pleurisy 1s unjustified but that when
homolateral parenchymal changes or great hilar adenitis
complicates pleurssy therapeutic pneumothorax should
be attempted Pauents with pleurisy and effusion should
be hospitalized Those with small volumes of exudate
which do not prevent evaluation of lung parenchyvina
need not be tapped 1f parenchymat changes are excluded
otherwise thoracentesss should be performed and thera
Peutw. pneumothorax mantawned until active homotateral
changes can be exctuded hy < ray exammnation and cul
TT@ Aumis s a2 15 a0 s
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far advanced disease Two had mymmal disease and good
results Disease showing distinct improvement under ob
servation responded much better than refatiiely static
disease 1nd still better than that which was gettin, di
tinctly worse before operation Imtial and final results
were poor with old well established dise1se Location of
lestons 1 the lungs had Little mfluence on results Int
provement was strihing when cavities were less than
2 em 1 diameter Lhun walled cavities responded best
but there were 24 per cent final good results with the
thich walled vartety The denser the < ray shadows €«
cept of cavsty walls the poorer the results Cavitation
in contralateral lung was hikely to be assocrated with
homolateral fatlure but final good results were appar
ently unaffected by extent or activity of disease 1 the
contralateral lung n absence of cavity After three
months contralateral disease was apt to deteriorate &%
cept when 1t was ancient and arrested but when no dis
ease was present at the tune of operation sprea(l was
not seen

When the hemidiaphragm showed elevation two po
terior interspaces or mare albove 1ts preoperative level
on full msprration mtinl good results 1n 33 patients
were higher (66 per cent) than for any other factor
studied and relapse rate was ne l1, ible Vlean postopera
tive sanatorsum restdence of 90 patients with final good
results was 10 months

Review of serial preoperative x rays of patients with
unpredictably good results frequently revealed progres
sive retraction of the diseased portion of lung 1s et
denced by strandlike shadows radiating from the hilus
and retraction of mediastinal structures ribs 1nd hemt
diaphrigm This finding was nfrequent 1n patients with
anaccountably poor results Resprratory distress and ob
structive endobronchial tuberculosis were re,arded as
contramndications to the procedure

Phrentclasis may be repeated as often 15 necessary to
mamtain a therapeutically suceessful henndirphragmatic
paralysis for 12 18 months I reoperative ymmobihity of
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A pleural tear will cause pneumothorax which may be used
effectinely

On the first postoperative day the chest 15 fluoroscoped
or a bedside x ray 1s made Fluid usually present should
be asprrated and replaced by air Irngation with sterile
normal sahne 1s started at the same time to prevent clot
formation 1n the extrapleural space After aspiration and
urigation sulfadiazine or penicillin may be left in the
space to prevent extrapleural empyema Aspiration irri
gation and air replacement are repeated at 48 hour inter
vals until flud balance becomes stabilized usually be
tween 5 and 10 days after operation In 7 14 days after
operation the patient 1s transferred to a sanatorwm
where collapse ts maintained by suitable fills of air sem
weekly and then weekly If space 1s not dry in four to
eight weeks tuberculous and/or nontuberculous extra
pleural empyema should be suspected Both respond well
to treatment and are not regarded with alarm Broncho
extrapleural fistula 1s suggested by sudden appearance of
purulent sputum noticeable pulmonary compression or
mability to obtain usual positive pressure Methylene
blue instifled 1nto the space will appear m sputum Non
tubercutous empyema 1s treated by asprration lavage
with normal salme air replacement and use of antibiotics
Three or four such treatments are ustally suthcient
Tuberculous empyema 15 treated by aspiration lavage
with 15 20 cc of 2 per cent methylene blue 1n 9> per
cent alcohol every three or four days with air replace
ment unts! pus production 1s munumized Then oif 15
gradually subststuted for air

Oleothorax maintamns collapse and retards pus forma
tion Infemor lumts of extrapleural space should be
firmly adherent before o1l 1s used and bronchial fistulas
should not be present Imtial fill of 50 50 cc sterle min
eral o1l of neutral pH and no 5 viscosity 1s used Entrre
conversion lasts three to six wecks never more than 400
ce o1l 1s used for any one space Patients are re examined
every three to sr< months It extrapleural pressure 1s
100 great or too little a sensation of tightness 15 expert
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ture of sputum or gastric lavage If exammation results
are negatine T horax should be abandoned
they are positine 1t should be maintained for two or
three years 1f possible High fever and extensnie exudate
or prolonged elevation of sedimentation rate suggests
even more strongly the need for pneumothoras

[There are many objections to use of pneumothorax for sumple
pleurisy with effusion Duration of the pleurssy 15 likely to be pro
longed because of interference with the actual healing process
and there 1s a possibility that orgamzaticn of the pleura over the
coltapsed lung will serously mterfere with sts later re expansion
and proper function —Ed ]

Extrapleural Pneumothorax Five Year Study Lilott
P Smart Paul C Samson and Max E Childress? evalt
ated results of estrapleural preumothorax induced 1
patients during a four vear period Indications for extra
pleural pneumothorax are indefimte The authors at
tempt esther thoracoplasty or extrapleural pneumothoras
m patients 1n whom intrapleural pneumothora¥ ts U
successful If the lesion 1s more eudative than pro
ductive extraplearal prneumothorax ts preferred i the
lesion 1s more productive than exndative thoracoplasty
1s used Lxtrapleural pneumothorax 1s not used n large
peripherally located cavities tension cavities of acute
ulcerative tracheobronchitis Although the operation 15
not used to prepare for later thoracoplasty thoracoplasty
can be used if extrapleural pneumothorax fails

Tecuntc—Through a curved incision over the fourth
tercostal space from the edge of the erector spinae muccle to
the infertor angle of the forward drawn seapula 10 cm of the
fourth mib 15 resected subpenosteally and after excision of
muscle fibers the parietal plenra 15 stripped from the deep
periosteurn by blunt dissection expo ing the <eventh b
posteriorly fifth rib laterally third nib anteriorly azygous vemnt
on the night and the midaorhic arch on the left This con titutes
circumferential collapse of the apex carried to the hilus of the
Tung with edges cunved shightly downward gnmg the Appear
ance of a flattened dome The wound 1s closed and 1n 18 gruge
needle ncerted through the second anterior ntercn tal space
1n the mdelasicular line extrapleural pressure 1s adyusted to
atmosphenc or shightly positive Hemorrhage 15 usuallv easly
controtled hut may neces atate resection of an additiona! b

Y AmR Tt 58 3431y 1%
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A pleural tear will cause pnewmothorax which mav be used
effectively

On the first postoperative day the chest 1> fluoroscoped
ora bedside < ray 15 made Fluid usually present should
be aspirated and replaced by air Irngation with sterile
normal saline 15 started at the same time to prevent clot
formation 1n the extrapleural space After aspiration and
ingation sulfadiazine or pemaillin may be left 1n the
space to prevent extrapleural empyema Aspiration Mrri
gation and air replacement are repeated at 48 hour nter
vals until fluid balance becomes stabilized usually be
tween 5 and 10 days after operation In 7 14 davs after
operation the patient 1s transferred to a sanatortum
where collapse 1s maintained by sutable fills of air sem
weekly and then weekly If space 1s not dry m four to
eight weeks tuberculous and/or nontuberculous extra
Pleural empyema should be suspected Both respond well
to treatment and are not regarded with alarm Broncho
extrapleural fistula 15 suggested by sudden appearance of
purulent sputum noticeable puimonary compression or
nability to obtan usual positive pressure Methvlene
blue nstilled 1nto the space will appear 1n sputum Non
tuberculous empyems 1s treated by aspiration lavage
with normal saline air replacement and use of antibiotics
Three or four such treatments are usually sufficient
Fuberculous empyema ts treated by aspiration lavage
with 1520 cc of 2 per cent methylene blue 1 9> per
cent alcohol every three or four days with air replace
ment until pus production 1s mummuzed Then o1l 1s
gradually substituted for air

Oleothorax maintains collapse and retards pus forma
tion Infersor limts of extraplenral space should be
firmly adherent befare oil 15 used and bronchual fistulas
should not be present Inutial fill of 30 50 cc stersle min
eral o1l of neutral pH and no 5 viscostty s» used Entire
conversion lasts three to s1x weehs never more than 400
& o1l 15 used for any one space Patients are re examined
every three to six months If extrapleural pressure 1s
100 great or too hittle a sensation of tightness 1s expen
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enced and ol pressure 1s readjusted If oil 15 expecto-
rated or 1f An extrapleural cutaneous fistula forms of
1s removed otherwise 1t 15 left indefinitely Usual indy
cations for extrapleural oleothorax are tuberculous e<
trapleural empyema and forestalling obliteratne prot
esses 1n the extrapleural space

Of ~2 extrapleural pneumothoraxes induced m 4 p
tients 39 operations were completely saticfactory n that
diserse of adgacent lung was controlled Of the 4 3
were worhing five years after operation 1 was comale
cent condition ot 2 was unknown and 11 had died At tht
time 17 patients had extraplenral oleothorax the extaa
plenral space had been obliterated 1n 13 had not beer
obliterated 1n 2 thoracoplasty had been performed md
and status of 3 was not hnown

[Thi procedure 15 generally used sn some chmes particylarly 1t
Fran e and Switzerland Most \merican surgeons prefer thoracor
plasty even though a prelimnary peried of rest treatment may
ncées‘ar\ to condition the patient and bt dhi ease for th pro-
cedure —

Lob y and P, 1 1n Pulmonary Tuber
culosis According to Herbert C Maier & pulmonary 1€
section 1s indicated for patients with tuberculosis when
adequate thoracoplasts has fatled to produce cawts clo
sure and convert sputum provided more than an occa
<1onal sputum culture or gastric concentrate has yaelded
tubercle bacilli When stenosts of 2 mamn bronchus or 3
lobar branch bronchus 1s present and if streptomn ein 1>
required to control the bronchil lesion sesectton should
be sertouslh considered while the beneficial effect o
streptomycin 1» present Patsents with bronchiectasts
secondary to pulmonary tuberculosis ind symptoms e>
peciaily recurrent hemaptists due to bronchial infection
are best treated surgicallv Primany lobectomy 1s prefer
able to thoricoplasts when cavities are in the hasal por
tion of the lower fobe and the active tuberculous proce <
15 lumited 1o lower or middle and lower lobes Vore con
cervatnne procedures mav be gnien a tnal if bronchil
ymolsement 1s sheht T ower lobe apical cavities mas be

@ Am R The 585658\ mbe 19
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closed by thoracoplasty but involvement m the adjacent
lower part of the upper lobe usually requires pneumon
ectomy Tuberculomas are an indication for partial or
total lobectomy There 15 considerable difference of opin
ton concermng advisabiltty of pulmonary resection for
treatment of fenston cavittes A trial with thoracoplasty
without streptomyctn 1s indicated 1o some cases The
response of tension cavities to collapse procedares 1s un
predictable Antibiotics should be reserved for resection
1f the latter 15 required Relative menits of thoracoplasty
and pneumonectomy 1n extensive umlateral tuberculosis
have been debated at length Although cavity closure
and sputum conversion after tharacoplasty mav occur
tnfrequently the patients general condion may m
prove and dumnution 1n amount 1 mfectivity ot sputum
may follow Pulmonarv resection if then necessary can
be performed without much difference n operattve rish
Some patients may obtamn such a satisfactory result from
thoracoplasty that no further surgery 1s required If
there 1> doubt as to whether thoracoplasty will be ade
quate streptomyecin should be withheld m order to avoid
pulmonary resection on a patient with tubercle bacilli
resistant to streptomycin If no major surgual proce
dure can be undertaken without streptomycin and there
1s considerable chance that pneumonectomy will be re
quired resection should be done at once while maximal
effect of streptomycin 1s obtainable

Overdistention of remaining pulmonary tissue follow
ng erther lobectomy or pneumonectomy 1n tuberculous
patients 15 disadvantageous and thoricoplasts should
be performed soon after resection An exception should
be made for patients 1n the growing age

Use of streptomy cin has necessitated re evaluation of
the status of pulmonarv resection 1n tuberculosss Al
though operative morbidity and mortaliv have been
considerably reduced the effect on late exacerbations of
streptomycin 1n the operative period has not been hnally
assessed

Immunologically resection does not seem more bene



iThe Indications for suen 3 1 unclear
Pl TﬂOnafy Tesections are stll uncl
2d eareiul sudgment e be used 1 every oz eyt aiher

Withg ght veeks of operation 34 papents died a
mortahty rate of &5 por cent/patient or 216 per cent/
operation The erght yeety OPeratise mortahity since
1931 has been 3 per cent/patient and 1 16 per cent/opera
tion

Spread of tuberculosis wae encountered 04 ymyes 1
90 patients x rate of 1466 per cent/patient or 634 per
cent/operation In 34 spread oceurred 1o areas not pre
siously myohed and 1 onls 10 half of 4 hom had 1pso
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lateral diaphragm paralysis at the tine of surgery was
spread on the same side as thoracoplasty All of five
patients with py opneumothorax 1n whom spread devel
oped had a bronclual fistula at tune of surgery In 39
who died within two years postoperatively spread was
defimtely a causative factor

Of the 613 patients 410 (668 per cent) survived 5 26
years after surgery With those who died from causes
unrelated to tuberculosts deducted mortality rate was
27 57 per cent In 141 patients with cavities over 4 um in
diameter closure was obtained 1n 496 per cent and spu
tum became negative for bacillt 1n 76 5 per cent In 317
with smal} cavitses these closed an 68 7 per cent and <pu
tum comersion occurred 1 9095 per cent Empiema
pochet was obliterated 1n 61 of 94 who had pyopneumo
thorax Of the 94 12 died within one year ot operation

[This 1 ng follow up provides a good basts for estmating what
may be exp ttel of thoracoplasty carried out 1n v ell elected ases
by Bood surgeons under favorable conditions —)

Intidence of Pulmonary Tuberculous ‘Spreads’ Fol
lowing Thoracic Surgery and Anesthesia Wilham M
Parke Jr Ldward R Loftus and Harold F Bishop!
(Valhaila N Y ) review the mcidence of spread follow
ing &> anesthetic adnumstrations for thoracic surgery
1 treatment of pulmonary tuberculosis m 367 pauents
All the procedures were done ou patients with active
moderately or far advanced cavitary disease Various
stages of thoracoplasty were performed 1n 755 instances
The remaimng 50 operations mcluded lobectomies cav
ernostomies thoracotomie and extrapleural pneumotho
rax Criterion for spread of the disease m the lung was
X ray evidence of an imfiltration that persisted or pro
gressed over at leist a2 month postoperatively

Various degrees of spread followed 81 procedures (10
per cent) There was shght but defimte evidence of dis
semination 1 19 instances Twenty eight extensions
were of major proportions Incidence of spread in pa
tients with positive sputum was 12 per cent and 1n those
with negative sputum 36 per cent Spread occurred

) Nwx kSte J Md 4316851687 A g 1 1948
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ahout twice as frequently 1n Negroes as m winte patients

Re,1om1l or local anesthesia without supplementary
general anesthesia used 22 times was not followed by
spread Lndotracheal tubes were used 1 494 gerenl
anesthetics with a 109 per cent meidence of spread In
289 general anesthetics no tube was used and madece
of <pread was 93 per cent Although 36 different com
binations of anesthetic 1gents and techmes were em
ployed none seemed particular]y recponstble for spread

{Smnce the type of anesthesia may mot be of major mportance
1t becomes obvious that other safeguards agatnst progressive dis
case should be used These include the tmung of an operation 10
take place preferably late m the morning after the patient has ex

most of s d d and careful post
operative supervision to avord long period  of unconscrousness ¥
a prration of secretion or exudate —Ed )

Venous Thrombosis and Pulmopary Embolsm i
Tuberculosis Damel W Zihn and Charlotte T Peurce
{Fort Logan Colo ) found in 1 700 autopstes on tubercy
lous subgects that pulmonary embolism and/or periph
eral venous thrombosis had occurred 1n 36 (21 per
cent) an incidence less thin one third that 1 autopsies
on nontuberculous patients at Fitzsimons General Hos
pital In six cases thromboembolic features deseloped
within 21 days of operation and death was due to post
aperattve embolism In four mstances the climcal picture
of congestive heart failure was confirmed at autopsy
Since the study was concerned only with thromboembol
1sm and s relation to usc of bed rest in tuberculosts
these cases were withdrann from the series and the inct
dence corrected to 1 5 per cent Further anah 1s revealed
that amonyg the 26 cases thromboembolism occurred s 1
termmal mantfestition 1n 22 and was unrelated to the
cause of death In three cases the cause of death was 1
pulmonary embolic accident In the remaimng case mas
sive tuberculous mediastimal nodes compressed the fumen
of the superior vena catva producing thrombosis

Postoperative and cardiac patients excluded the
group s average age was 33> Average age of 148 non

() Am J M5 16TRN b vy
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tuberculous patients with pulmonary embolism or periph
eral venous thrombosts was 511 vears

The difhculty with which the source of embalism 15
demonstrated and the large number of cardiac patients
which make up this series suggests that cardiac mural
thrombi may be a more important source of emboly than
peripheral venous channels W hen venous thrombost 1s
detected 1t 15 usnatly m the lower extrematies where 1t
was found at autopsy 1n 76 per cent of tuberculous sub
Jects with thrombosis and 1n 70 8 per cent of nontubercu
lous subjects Source of embol1 1n a signihcant aumber of
cases was pelvic and abdommal vems Pertprostatic
vems left spermatic vein and corpora cavernosa ot the
penis were obscure sources of pulmonary emboh There
was no correlation hetween duration of bed rest for tu
berculous patients and ncidence of thromboemboli»-m

No satisfactory reason has been found to explamn the
Jow inadence of thromboembolism 1 tuberculosts T ow
prothrombin time high flurd ntake frequent cough and
mdulgence 1n the Mueller experiment (forced mspiration
with a closed glottis) may mdividually contribute to the
low incidence but the extent of these contributwns 15
pure conjecture Although age 15 the only objective dif
ference between tuberculous and nontuberculous , roups
evilian experience does not indicate that this 15 a si nih
cant factor

Thromboembolism does not constitute a significant
threat to tuberculous patients being treated with strict
bed rest

[This study bears out the general ~<perte ce that pulm nary
embol sm 1 seldam observed 1n tuberculoss hosp tal vhere many
Patient rest n b d for many months There seem to be a preat

ifference 1n thi respect between tubercul u patients h as a
rul move about n bed and those patrents part cularly the eldesly
who lie completely ymmobilized [n th1 conmecton it ts  terestmg
10 note the exper ence of Blodgett (Dull New York Acad Med
25 176184 \farch 1949) at P ter Bent Brigham Hospital Sta
b tical analy 1 of surgical cases did not dy close that early i ing

Teduces tle incidence of atelectasis or phleb tis although he d 4

shw ,‘:hfﬁ early i ing has no ppar nt il effect on wound heal
o
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Survey of Valvular Heart Disease 1 1,000 Cases of
Pulmonary Tuberculosis Harold L Neuenschmander
Terry R Milier and John F Briggs® (Ancher Hosp St
Paul) found some degree of hexst muolvement i 177
per cent ot the cases reviened The mitral valve wasm
volved m 11 1 per cent and trank advanced mitraj stend
s1s occurred in 0 5 per cent The aortic valve was imolsed
m 97 per cent and the tricuspid valie i 07 per cent
The pulmonary valve showed a shght change in abont
05 per cent Most aortic valve defects occurred 1n men
and autral lesions predominated in women

Tuberculosis was the chief canse of death mn 493 per
cent and hert disease 1n 32 per cent The rest died of
various other illuesses

It 15 tmteresting that no true puimonary stenosts o€
curred m this group this casts suspicion on the popular
beliet that persons with pulmonary stenosis are more
susceptible to tuberculosis than others The old dictum
that pulmonary congestion incidental to heart disease
protects against tuberculosis 35 fallacinus because the
meidence of mutral stenosis 1 tubercnlous patients 15
1bout the same as i the nontuberculous group 1 this
area

[This study helps to clear up some erroneous clmcal impres
stons The theory that circulatory differences 1 the apex and base
of the pulmonary lobe have a direct refation o the focalization of

progressive tuberculo 1s must still be regarded as unproved until
further evidence 15 at hand —Ed 1

NEOPLASMS AND CASTS

Cancer of Respiratory System in Unuted States Chre
mate-Producing Industry Willard Machle and Tredenich
Gregonus* analy zed mortaiity data of the chromate pro
ducing mdustsy {sr¢ plants) Death rate for cancer of
the respiratory system was fugh among exposed en
plovees Of 193 deaths from all causes 66 were due to
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cancer 42 bemng from respiratory system cancers [his
1s 16 times the expected ratio of 14 per cent Crude
death rate for lung cancer was 25 tunes the normal
range of excess for varous plants being from 18 to
0 fold

For the group aged 50 and under over all cancer rate
ranged from 2 to 11 umes normat and for persons over
50 from 134 to 8 tsmes normal Rates for cancer of the
respiratory system were igh for both age groups but
the rate for the younger group was 20 70 tumes that for
the contrel population whereas for the older group it
was 10 40 times that for the control population

In one plant in whih there was sigmificant exposure
only to bichromates and chronnc actd no respiratory
system cancer occurred whereas 1n a comparable plant
i which expasure was to all compounds ot chrommm
respiratory cancer rate was 18 times the normal This
suggests that exposure to certan compounds of chro
mium 1s not necessarily associated with high rates of
lung cancer and that the carcinogemic chromium com
pounds are the monochromates Since nasal irritation
and septal irmtation occurred 1n both plants these signs
do not necessarily 1mply exposure to hinds and quantities
of chromwm compounds capable of producing lung
cancer

Data on scrventy method and duration of exposure
were nsufficient for statistical use Mean duration of
exposure before onset was 145 years Contributory fac
tors such as age sex race constitutional tvpe heredity
and occurrence of other disease could not be properly
assessed Data obtainable were insutficient to permit con
clusions or comment on symptoms signs therapy
pathology and chnical course

Undustrial hazards of th: nature are d fficult to evaluate Most
of the statistical evidence suggests that ordinary dis t and fumes
s of silica do not mcrease the mcidence of lung cancer however

yrch and Cannon (D1 of Chest 14 874 889 Nov Dec 1948) be
Teve that 1t 15 st It an open question wh ther there 15 a higher 1
¢ dence among asbestos worke s Su picion 15 also directed agamst
tar and arsenic (Edtorial J & Al A 140 408 410 May 78
1949) Obwmugsly further study s meeded —Ed 1
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Cytology of Bronchial Secretions Its Role 1 Duag
nosis of Cancer Willam L Watson Henry Cromuell
Lloyd Craver and George N Papamcolaot® (Memorsal
Hosp \ew York City) studred the cytolog: of sputum
bronchial aspirations or both m 400 patients of whom
236 were proved to hive bronchogenic cancer Bronchial
aspirations were positive in 27 and sputum positne m
112 .1z an accuracy rite of 60 per cent In recent
cases accuracy rate has risen to nearly 90 per cent

Nrrhop —For sputum examination material 13 collected
after coughing nd fixed immedrately m 70 per cent aleohol
Routimely three 24 hour pecimens are studied Smears are
made and fixed i alcohol cther and stuned firet 1 hematoxylin
and then m OG6 and EAG> Bronchinl aspirates are obtuned
by introducing 1 suitable cannula through the broncho cope
mto the suspected branch bronchus The pattent 1> turned wntil
the uspected portron of lung 1s dependent the syringe con
taumng 2 > ¢c normal saline 1s attached to the cannula 20
the fluid 15 slowly imjected The patient 1s then shaken genth
and nfter three minutes the collection bottle 15 attached to the
cannult  uction applied and the patient turned bck to elevate
the wspected portion of lung above cannuli tip Collected
matertl 15 placed m 1 bottle contuming 70 per cent alcoho!

Ti.ures 35 and 36 illustrate findings 1n a bronchial as
pirate and a histologic section of tumor from the same
pattent This method 1s simple inexpensie and rehnble
in the hands of experienced cytologists permits e1rh
reco,,mtion of inciptent or hidden carcinoma 15 useful 18
a screeming method on a large scale complements well
estiblished methods of pathologic diagnosis and may be
of value m following results of operative procedures and
x 11y or mustard gas therapy Location of the cancer
grade of mahgnaney and type are not always clear Cyto
lognc studies tend to lessen intervals between imtial chimc
v1its and hospitalization for surgical care hecause they
a1d 1 selectin switable cases and cutting down the num
ber of hospital days before surgery If the thoracic sur
preon 15 to cure mare patients with hroncho, emc cancer
he must see them earlter Intermists should view with
suspicton  aty prcal preumomia n 1 pattent over 3> and
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every patient with recurring virus pnéumonia or un
resolved pneumonia  should have bronchoscopy and
complete cytologic studies

(In ca s of lu g cancer cytolegic studre have attracted wid
attentio and m well orgam ed ¢! i and laborat res ar prov
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g to be highly reliable Proper technic and experienced pathologic
miterpretation are extremely mmportant Vvhen apparent discrepan
cies are found 1n cytologic and chinical observations furtber efforts
at confirmation should be made particularly to avod a mistaken
diagnosts of cancer which may lead to complete removal of 2 luog
The d1agnostic problem 1s most important n the case of peripheral
festons maccessible to bronchoscopsc view Much reliance shoud

placed on 2 careful history of the illness as well as on other
findings —Ed )

Primary Carcinoma of Lung Diagnosis by Cytelogic
Studies of Sputum and Bronchial Secretiops Seymour
M Farber Mortimer A Bemoff and Gerd Tobuas® (520
Francisco) state that malgnant cells can be demon
strated 1n sputum or bronchial secretsons n at least 80
per cent of Il patients with primary carcinoma of the
lung Sputum or bronchial secretsons can be prepared
anywhere and submitted to expertenced observers

Meriop—Selected materral from sputum or bronchal
secretions my be smeared on shdes and fixed while stull vet
i equal parts of ether and 95 per cent alcohol After o
hours fixation shdes m1y be stamed mmmedately by the
Papamicolaou techme or dried and mailed to laboratorses
where trauned personnel can examme them If the shdes caf
not be prepared immediately after collection of sputum Of
bronchuinl secretion  the material may be fixed in jars cod
tammng 10 cc fixative solution and shdes prepared later

The authors studied 1512 specimens prepared m this
manner from 414 pitients suspected of having carcinoma
of the Jung Positive or suspicious cells were found m 69
cases Carctnoma of the lung was confirmed pathological
1y 1n 56 cases Cytologic examunation revealed or sug
gested carcinoma 1n 4b of these patients Sputum smears
were obtamned 1 52 cases of proved malignint disease In
43 of these cells were found which indicated or sug
gested carcinoma of the lung

Cytohistologic Study of Bronchial Secretions [loward
I. Richardson \Warren C Hunter Wilham S Conklin
and Arthur B Petersen” (Unn  of Oregon) report 4
study of bronchial aspiratsons from 167 pattents

All material collected at broncho copy was fived m
formalin® and placed 1 aqueous picric acid solution
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Sohd matenal was imbedded i parafin and sections
were cut and stamned with hematoxvhin eosin and orange
G Two sections were examined from cach block

Forty eight patients were submutted to standardized
studies under the direction of one bronchoscopist Pul
monary neoplasm was diagnosed in 36 nstances 1 35 of
which the diagnosis was verified m a bronchial biopsy
specimen obtained at operation or autopsy biopsy was
not done n 1 In no case was biopsy positive and ¢vto
histolomie study negative In 119 cases studied by non
standardized procedures biopsy reveated carunoma not
diagnosed by histocy tologic study i+ Carunoma of the
lung did not produce any pathognomonic exudate

Immediate fixation of bronchial aspirations utilization
of ali matersal obtaned standardization of techmic and
services of an expenenced bronchoscopist are essential
for accurate diagnosis of cancer of the lung by this
method The cytohistologic method 1s as satisfactory as
1f not superior to the smear techmc

[This technic seems to offer certan advantages depending on
the expersence and preference of the cytolops t No doubt others
will Wik to explore the comparative mer ts of this and the mear
techme —Ed 1

Tumor Cells 1 Bronchial Secretions Experimental
and Statistical Study Max Appel (Champaign 1) and
Theodore T Bronk?® (Chicago) transplanted Brown
Pearce rabbut testis tumor 1nto the hronchi of rabbuts to
determme how soon atter tumor growth 1s established
tumor cells can be identified 1n bronchial secretions
Smears were taken every third day beginnmg the sixth
day after transplantation The sixth dav 55 per cent of
the ammals had positive smears and all showed positise
smeats by the end of the thurd week

In none of the 17 ammals showing tumor cells at six
days could tumor be recognized grossly or by X rav but
tumor nodules could be seen microscopically 1n autopsy
matenal The earhest time at which tumor could be rec
ogmzed grossly was 10 or 20 days after transplantation

® Am T € Pto19803 Apl 1949
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Obstructive Poeumonttis of Neoplastic Origm Inter
pretation of One Form of So Called Atelectasts and Iis
Correlation According to Presence or Absence of Spu
tum John R McDonald Stuart W Harrmgton and O
Theron Clagett® (May o Clinic) have found the ntost fre
quent cause ot sputum to be a secondary lesion ncor
rectiv called atelectasts 1 the persphery of a lung which
draims into an obstructed bronchus The term obstrune
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preumomtis 1s preferred to desiznate the perspheral pul
monars changes

In erls stages the obstructive bronchnl lesion dims
hack secretron 1nte the bronch und alveolr The molved
portron of fun,, 13 usually reddish and more yvoluminous
than sarmal o this nd subsequent stages the nvoliad
lobe ot lung 1s aless Inflammators cells bacterrn

mucys wnd  erum are found an the affected tssue Vs the
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leston pro, resses lipoud filled phagocytes are seen n
the preumonsc arex Organization of the exudate ensues
with coflagen and fibrous tissue formation which be
comes more marked as time goes on Endarteritis affect
g both arteries and veins mav progress to complete
occluston and 15 an expression of lack of function ot the
lobe with duminished need for blood This condition leads
to contracture of the lobe (Fig 37) and at this stage 1t
1s firm browmish or gray with thickenin of the over
lying sisceral pleura Less commonly there 1s abucess
formation and the usual complications of abscess may
follow Since the neoplasm causing bronchial obstruction
1s not static some bronchi have been obstructed mire
recently than others and there 15 considerable variation
m the process Mucopurulent flid accompanying pneu
momtis forms most of the sputum 1n most patients with
bronchial 1 Ob tructive p 15 1 the
presence of an adequate bronchial airway may result n
physiolo, e block to egress of secrettons hrought abeut
repl of ciliated columnar cells by carcinoma
cells or splintin,, of the bronchial wall due to neoplasm
wfiltration  Often when obstruction 15 removed the
pneumonitis clears up
There 15 a tngh degree of correlation between amount
of obstructive pneumonttis and amount of sputum  Spu
tum 1n patsents with adenomas and 1n those with bron
chogenic carcinonta 1s evidence that replacement of nor
mal mucosa with carcinoma 15 seldom a factor by atself
™ sputum production Sputum was present in 26 of 37
DPatients who had adenomas and 1 1 ot 2 who had al
vealar cell carcinoma Of 118 patients who had brencho
Bemc carcinoma 37 gave no history of sputum The more
peripheral the situation of carcinoma the less the chance
for sputum because obstruction of a larger bronchus and
production of obstructive pneumonttis 15 less likely Be
cause of the more frequent peripheral location of the
lesions ths was particularly true of adenocarcinoma and
large cell yndeternnate types of bronchogemic cancer
Of1 ith metastatic neoplasms 8 had sputum
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In several cases 1n which absolute correlation between
quantsty of sputum and severtty of obstructive pnewno
mitis was faching central necrosis of the tumor with
evacuation through the bronchus accounted tor the dis
crepancy There was no correlation }etween presence
abseuce or amount of sputum and duration of symptors
and location of lesion

{Most bronchual caresnemas ongsnate in the momn stem or lobat
bronchs and trequently st 1s the obstructive pneumoma that first
beings th patent to the physisan  Unless the potentialities of
such pneumomnias which parade under the terms atypical prev
moma unresolved yneumomia and orgamaing pnewmoma are ap
preciated the diagnosis may easily be mussed As a rvle careful
Iustory and physical and % ray study will lead without difficufty to
the identification of this tyre of pneumoma Tlus article should
studi d m connection with the followmg ore by Brock —!

Studies 3n Lung Abscess Lung Abscess and Bronchial
Carcuoma  Of 405 lung abscesses R C Brock! found
bronchial carcinoma the cause m 56 {138 per cent)
Since 53 patients were over 45 mncidence of malignant
growth as the pnimary cause of abscess m persons past
45 was 30 per cent and thus f1r greater than the merdence
for all other ages Oniy three patients were women

In primary malignant lung ibscess (35 cases) the
growth 15 commonly circumsersbed or parenchymatous
and usually forms a round oval or shghtly lobulated
m1ss an the substance of the lobe Abscess 15 due to break
g down of the growth stself (Fig 98) and almost
v urmbly the cancer 1s of squamous eell tvpe Size and
character of the abscess vary considerably and the lesion
may contin one or several small ¢cavities in the mddle
of a massive opacity (25 cases) The ¢avity may be large
with thin or moderately thick wall which preseats
nodules Between these extremes the abscess may be of
moderate size and placed eccentrically m the opaque
area Eroston ot overlying ribs 1s virtually dingnostic of
cancer Accurate differentiation of a pruimary from a
secondary abeeess due to growth may be difficult smce
an infected breakmg down growth may also give nise to
an infected lobe contatntng abscess resulting, from m-

(1) Gy flop Rep ¥ 5% 1948 .
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fection but 1n direct continnty with the primary growth
(Fig 41)

VWhen a lobe or lung 15 infected behind an obstructing
primary bronchial growth (Tig 39) the most common
process 15 diffuse septrc pneumomtis with gross septic
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bronchiectasts The 17 secondary lung abscesses of this
type were commonest when obstruction was mncomplete
or intermittent These abscesses may be small several
cavities may form or a large solitary abscess may he
Present When bronchial obstruction becomes complete
the solid part of the nfected organ donunates the clim
cal and X ray picture This type abscess may be caused
by any growth (bent,n or malignant) that obstructs a
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bronchus In some cases the abscess casty 15 formed by
gro>s diltation of a single bronchus

There were four cases of secondary lung abscess due
to spill over infection from 4 primary growth ebewhere
1 the lungs (Fig 40) The lestons nere usuath small and
localized but may be diffuse and spread to affect a whole
lobe When the process occurs m the opposite Jun., it
usually involves one of the classic sttes for an inhalation
lesion  Diagnosss 1 this type case may be confusin”
and the possible course of events should he remembered
when one 1s confronted with mulufocal or bitateral une
suppuration tn pattents over muddle age The pruniry
arowth may be of am, tvpe that cruses infection and 15
more commonly one affectiny a lobar or segmental bron
chus

Lung abscess due to carcinoma may mamfest 1self as
a febrile allness with purulent sputunt and other signs of
infection or infective fextures may be shight or absent
and diagnosis made chieflv by x rav demonstration of 2
lun,, crvaty usually with a flund level and surrounded by
an opaque zone In this series the left upper lobe was
affected nearly twice as often as others and no abscess
occurred 1n the middle lobe Couh mas be an earh
symptom and blood staimmng of sputum a s1,mficant fea
ture In febrile cases associated with comous purulent
sputum simple lung abscess 1s usually dragnosed nd
often the presence of carcinoma 15 difhicult to estabhish
The pleura ntay be involved with effuston progresstng
to empyema tn some crses In secondary malignant lung
abscess the x ray features 1re not as distinctne but
glandular and visceral metastases are much more com
mon than 1n primary forms Bronchoscops s of great
yalue 1n diagnosis

Some form of operation was performed on 17 patients
Preumonectomy  done on six 1s the procedure of choice
Palliatine external dramage may be performed in elderl
frail poor risk subjects when cough and persistent pro
duction of 1bundant sputum are so burdensome that re

Iref 15 mandatory
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Cytologic Changes m Bronchogeme Carcinoma Fol
lowing Treatment with Nitrogen Mustard (Methyl Bis
(6 Chloroethyl] Amine) Edward A Gaensler Danald
G VMchay Pan) F Ware and Jo eph P Lynch® (Boston
City Hosp ) studied biopsy specimens of bronchogemic
carcinoma obtained befare durmg and after mitrogen
mustard treatment in 12 patients In four cases post
treatment specimens showed o tumor tissue histology
cally 1n an area previoush known to contain tumor

Findings 1n all other post treatment specimens were
similar to those frequently observed n tumors not sub
Jected 10 towic substances or irradiation Formation ot
large giant cells with enormous multiiobar nucler nu
clear {ragmentation disintegration of cells and cell
groups focal necrosts and vanations mn granulanty and
stanmg reactions were seen frequently In <ompan on
with pretreatment spectmens all had defimte changes n
histologic appearance The most unquestionable and
stnhing changes occurred 1n the mo t differentiated
types Increase i number of mutoses giant cell forma
tion and nuclear and cellular disintegration were most
Promunent i this group Least pronounced changes oc
curred with undifferentiated cell tvpes and wncluded ne
€rosis not ohserved 1n the pretreatment speutmen and
decrease of mutotic activity Gross reduction n size of
tamor as well as f1vorable chimcal response were most
noticeable 1n the undifferentitted types Changes follow
g mtrogen mustard trestment are practicalds identical
with those seen after yomzing 1rradiation

Chinical results could he cortelated with morpholo.ic
observations Among 60 patients treated 54 per cent
showed ohiectiye mmprovement Tavorable results oc
curred 1n 83 per cent of undifferentiated tumors S0 per
cent of squamous cell tumors 33 per cent of adenocar
¢inomas and 11 per cent of eptdermoid careinomas

Autopsy matersal was available for study m epht
ases Three patients died ot toxic effects of large doses
of mtrogen mustard and the rest of mmtellaneous
—_—
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bronchus In some cases the abscess c1vity 1s formed by
gro ~ dilatation of 1 single bronchus

There were four cises of secondary lung ab ce s die
to spill over wnfectton from A primary grow th elsenhere
n the lungs (T'ig 40) L he lestons were usually small and
localized but may be diffuse and spread to affect 2 whole
lobc When the process occurs i the opposite Jung 1t
usually mmvolves one of the classic sites for an inhatation
lesion Diagnosts 1o thes type cise may be confusing
and the possible course of ¢vents should be remembered
when ane 1 confronted with multifocal ot hnlateral lund
suppuration in patients over muddle age The prman
~rowth m1y be of am type that ctuses mfection and »
more commonls one 1ffecting a lobar or scgmentul bron
chus

Lung 1bscess due to carcioma may manifest atsel
1 febrile 1llness with purulent sputum and other si1gn ©
ntection or mfective fextures may be shght or absent
and diagnosts made cluefly by < rav demonstration of 2
lung cavity usually with a flnd devel and surrounded by
an oprque zone In tlus senes the left upper lobe was
affected nearly twice as often s others and no abscess
occurred m the nuddle lobe Cough m1y be an early
symptom and blood stummng of sputum 1 significant fe
ture In febrile cases associated with copious purulent
sputum simple lung abscess 15 wsnally dragnosed an
often the presence of carcinoma 1s difficult to establish
The pleurn mav be mvolved with effusion progressing
to empyemn in some cases In secondary malignant Jung
Abscess the « r1y features are not as distmctne but
glandutar and visceral metastases are much more com
mon than m primary forms Bronchoscopy 1s of great
yalue 1 dirgnosis

Some form of operatton was performed on 17 patients
Pneumonectomy done on s1x 15 the procedure of choce
Pallitn e external draimge may be performed 1 elderh
frul poor rish subjects when cough and persistent pro
duction of abundant sputum are so burdensome that re

lief 15 mandatery
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The six patients from a tuberculosis hospital had a
diagnosis of far advanced pufmonary tuberculo 15 and
all had positive sputum Four of the five carcinoma pa
tients from the general hospital had a diagnosis of car
anoma and had sputum negative for tuberculasis

In the general hospital panents bronchial tumor was
the more prominent disease and seems 10 have heen fol
lowed by active pulmonary tuberculosis This course was
favored by the generalized detalitating effect of caramo
ma and the local pulmonary destruction caused by it In
the patients from the tuberculosis hospital ictive infec
110on seemed to precede bronchogemc carcinoma and the
occurrence of the two diseases was purely comncrdental
Their coexastence 1s due simply to the fact that persons
with pulmonary tuberculosis now belong to an older age
group Presence of carcinoma 1s not antagomstic to
progress of tuberculosts

Irradiation was given four patents after carcmoma
was diagnosed In two of these tuberculosis was defi
mtely actnated by iwradiation ta one it was possibly
activated and 1n one no effect was apparent

In 6 of the 11 cases of cancer a diagnosts might have
been made had a second major disease been suspected
but 1n the other five the coewistent disease gave no sign

TA discussion of the simificance of this combmation has al o
been presented by Drymalsks and Sweany (Am Rev Tuberc
$8703206 August 1948) —Ed 1

Pulimonasy Adenomatoms Report of Three Cases 15
presented by George W Drymalskt J Robert Thomp
son and Henry € Sweany* (Mun Tuberculoss Sana
torium  Chicago) Pulmonary adenomatosis results 1n
multple nodular tumors of the lungs Evidence mdicates
thatitys o hyperplastic process of the Lining celly of the
alveolt or terminal bronchioles caused by nonspecific
uritants This response eventually causes death bv ex
tensise 1nvolvement of tung patenchvma ar by progress
g 1o true mahignancy

Gross pathology of pulmonary adenomatosis usually
@) Am 7 P 2010831098 Syt 1948
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causes No patient rccaning 04 mg/hg body weght
showed tonic manifestations bLeyond brief leukopena Al
who died of toxic mamfestations recened 15 mg g
or more

Lower doses of mtrogen mustard only caused dimnu
tion of myeloporetic tissue 1 bone marrow with depost
tion of hemosiderin there and 1n the spleen Towc doses
caused compression of humph node reticulum and con
néctive tissue and disappearance of ll Iy mphocites
shich were replaced by numerous plasmacytes and mac
ropha,es Numerous <himps of plasmacytes hemosid nn
deposition 1nd complete disappearance of malpighen
corpuscles were obeerved 1n the spleen following tovic
doses The ouly cells 1n the mnrrow of these patients
were small collections of plasmacytes and 1 few macro
phige type cells

Iwo deaths were due to overwhehning sepys both pa
tients hrving recened fyl] doses of pemaillin for tno
weehs before death suggesting that nitrogen nustard
may mhibie the antibody mechanism

{Clt 1 al expersences with viteogen mustard bave been no more
encouraging than those with radiotherapy Some workers are now
iryirg a Combination of the two Surgical resection 1f feasible 1€
maias the most promusing method of treatment —Ed

Coexistent Bronchogenic Carcinoma and Active Pul
monary Tuberculosss Edward Robbins and Gertrude
Siherman® (New York City ) present histonies of 11 pa
tients with bronchogenic carcinonia and 1 with bronchal
adenoma Il with coexistent active pulmonary tubercu
losts_ All patients with cancer were men Azerage age
was 52 The prtient with adenom+ was 2 woman 42 Al
had a productive cough of 4 months to 14 vears durz
tion but onhy one had bloed tinged sputum and none
had gross hemoptysis Chest Dam oceurred sn eight 1n
s1x on the stde of the carcinoma Seven had sputum post
trve for tuberculosts In none of five patients examined
bronchoscoprcally was endobronchial tumor or obstruc
tion diagnosed but two showed evidence of endobron
chial tuberculosts or tuberculous granulation tissue

(3 Cancer 2 6597 Jan ary 1949
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shght thickening Absence of invasion 1s characteristic
Aheolar spaces contain desquamated cells occasional
phagocytes exudate and mucus Sigmficant features of
the condition are often obscured by bronchopneumonia

In reported cases average age was almost 54 Dura
tion of the disease varted from several weeks to over two
vears Inaugural symptoms are usually dyspnea and a
cough productive of mucus Radiologically the condi
tion simulates tuberculosis carcinoma or pneumonia

Case 1 —Woman 34 was hospitalized because of two at
tacks of bronchopneumonia A routine x ray 18 month pre
stously had shown a 3 cm cavity mn the night lower lobe but
no tubercle bacilli were found i the sputum and bronchoscapy
was negative On admission an x ray showed con ohdation
and atelectasts of the might Jower lobe Diagnosis wa chromc
lung abscess of undetermined origin complicated by pneumo
mtis and bronchiectasts and lobectomy was performed The
nght lower lobe was firm throughout Its cut surface was
umformly sohd and resembled the gray hepatized stage of
preumonia (Fig 42) The microscopic picture wa character
1suc (Fig 43)

asE 2—Woman 55 was seen because of cough with occa

sional blood streaked sputum of six month duration Che t
expansion was limted and resonance was impaired 1n the
upper third of the right lung and entire left hemithorax X ray
revealed areas of hazimess 1n both lungs Sputum examination
revealed no tubercle bacilli but many epithelal cells with
vesicular nucler and eosimophilic cytoplasm Some nucler were
hyperchromatic Diagnosis of pulmonary carcinoma was made
and confirmed by aspiration biopsy of the lung and finally by
autopsy On section both lungs contamed several firm dull
grav areas simylar to gray pneumomc hepatization Histologic
Picture was typical

Case 3—Woman 45 with proved pulmonary tuberculoss
was hospitalized because of .3 [b weight loss and progressive
Pulmonary disease X rays showed imnhltration of both lungs
Desther malignant cell nor tubercle bacills could be found 1n
putum At autopsy the entire right lung was consolidated and
on section was gray and hepatized In the left lung a similar
fesion fanned out from the lulus to the pleura laterally and to
the base post riorfy Micro copic study revealed abnsrmalities
typical of pulmonary adenomatosts

Lobar Ad of Lung Pneu
moma Report of Two Cases 1 presented by Gertrude
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resembles gras pnenmonic hepatizatton Microscopialls
the prcture 1s characterized bv nonctliated cuboidal or
columnar cells hning otherwise unaffected aleolar nalle

Fig 42 (top) —Right low  lobe b nE T d T ratm dgare
Fg_ 43 (bott m) — e ¢ se as peed ¢ Abrupt t  sf rmat  of bt
ctols” pth1 my rone ared £} mna e 2380 mw D e g
(Courtesy of Drymalsk G W b:r lxwf‘\\;l J Path. 24 1083 1093 S pteni

The o toplasm of these cells 1s eosiophilic granular or
somen hat foamy Goblet formation and a brush border
may be noted Cells are umtorm and mitouc figuses un
common Alveolar septa are not miolied or show onh
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shight thickenmg Absence of imvasion 1 charactenstic
Alveolar spaces contamn desquamated cells occasional
phagocytes exudate and mucus Stgmficant teatures ot
the condition are often obscured by bronchopneumonia
In reported cases average age was almost 54 Dura
tion of the disea e varied from several weeks to over two
years Inaugural symptoms are usually dyspnea and a
cough productive of mucus Radiologically the condi
tion sunulates tuberculosis carcinoma or preumonta

Cast. 1—Woman 31 was hospitalized because of two at
tacks of bronchopneumoma A routme x ray 18 months pre
viously had shown a 3 cm cavsty in the night lower lobe but
no tubercle bacills were found 1 the sputum and bronchnscopy
Wa> megative On admussion an x rav_showed consolidation
and at lectasss of the night lower lobe Diagnosis wa chrome
lung abscess of undetermned onigm complicated by pneuma
mt1 and bronchiectasis and lob ctomy was performed The
nght lower Jobe was firm throughomt Its cut surface was
umiformly sold and re embled the grav hepatized stage of
Poeumoma (¥ig 42) The mcro copic picture wa character
stic (Fig 43)

Case 2—~Woman 55 was een hecause of cough with occa
sional blood streaked sputum of src months duration Chest
expansion was limted and rescnance was impaired i the
upper third of the right tung and entire left hemithorax \ ray
tevealed arcas of haziness m both lungs Sputum examination
revealed no tubercle bacilli but many epithelial cells with
Yesicular nucler and eostophilic cytoplasm Some nucler were
hyperchromatic Diagnosts of pulmonary carcinoma wa made
and confirmed by aspiration biopsy of the lung and finally by
autopsy On section both lungs contamed several firm dull
8ray areas similar to gray pneumonic hepatization Histologic
Picture wag typical

Case 3—Woman 15 wath proved pulmonary tuberculoss
was hospitalized because of 25 1b werzht loss and progresstve
Pulmonary disease X ray showed mfiltration of both lungs
Nesther malignant celts nor tubercle baciiht could be found 1n
Sputum At autopsy the entire rieht lung was consohidated and
O section was gray and hepatized In the left lung a similar
Tesion fanned out from the hilus to the pleura laterally and to
the base postertorly Micro copie study revealed abnormalities
typical of pulmonary adencmatosis

Lobar, Adenocarcunoma of Lung Sumulating Pneu

Tu=t of Two Cases 1s presented by Gertrude
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Silverman and Alfred Angrist® (Queens Genl Hosp
Jamaica N Y)

Cast 1—Woman 31 was hospitahized because of an 1illness
of six months characterized by cough and pleunitic pan it the
right chest  ray showed nodular fibrosis of the entire night

& -

Fg 44—Flm tk 48 h be 4 th b nes
Cr HGTF I B S PRERS
(Cout y €51 mn G adAg £ A A b Lt Md 81369380

chest with thichened pleura and merewed pulmonic marhings
i the lett tung & month later similar nodulxr nfiltration de
veloped on the Jeft side Sputum contamned no acid fast bactlls
The disease progressed and just before death < say (Fig #+)
revealed dense homoveneous shadows thioughout the entire
right thorax and nodular parenchymal mfiltration n the left

lung
) Ach 1t Md 8139330 Mrb 198
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Autopsy revealed a completely solidified night lun,, (Fig 45)
and nodular infiltration n the left lung Microscopic examina
tion showed diffuse adenocarcinoma mfiltrating the alveolar
walls Alveolt were hn d by columnar tumor cells Tumor cells
were also found m Ivmphahc vessels hilar lymph nodes ad
renals and kidney Pathologic diagnosis was diftuse adenocar
cinoma of the right lung with local and distant meta tases

Case 2—Woman 73 was hospitalized because of cough
and blaod tinged putum of two months duration \ ray

TZi5-Completty 1drd ght} g wihnodla nft tnth gh t
’5lz(cny5sm GF e A A e Te S
81126935 M b 1948)

showed sncreased density 1 the lower half of the right lung
2nd another area of 1nereased density m the upper lobe Hilar
shadows were Though was
Suspected tubercle bacills were not found m sputum at any
time during the subsequent five months

Utopsy revealed the right lung to be completelv consolidated
and the cut surface firm gray and so mucoid that a diagnosis
of lobar was made Al re
vealed alveoly lined by mucus secreting tumor cells In add
:Jon the celly were tall columnar and nonciliated They lined
! ¢ ahveols in single or 1 several lavers and the lining was
requently thrown mto papillary fold projecting into the acinar
umen“Tn The Left lung tumor extension atong peril ron hia) and




Queens Gen} Hop

Wik, :plhltz(‘d becayse of an fige
\ Doy, Th ugl pleurmc Paim i the
finhe g AN hwery luIar ﬁb of the entyre 1, 4

te gy
I
i«

1 4 /g

y ? oy Tt vy 81 365 333
chest vy, Uicher 4y on o, Liain e
N the Joqy N mogth LT uly molt gy g de
Vel g the | Sutay, o Mune fpy It bactty
The g I rosre D gt eath (Fig 44,
o Db IR uch gy th <t
™ohe oy ™™ wmpg Tut Tirgy mik ng g, ati the Jege
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Autopsy tesealed a completely solidified right lung (Fig 45)
and nodular infiltration 1n the left tung M roscopic examina
tion showed diffuse adenocarcinoma infiltrating the alveolar
walls Alveoli were lined by columnar tumor cell Tumor cells
were also found 1n_lymphatic vessels hilar {ymph nodes ad
renals and kudnev Pathologic diagnosts was diffuse adenocar
cnoma of the right fung with local and distant metastases

ASE 2—\Woman 73 was hospitahized because of cough
and blood tinged sputum of two month duration X rav

TR

e

) '31_,":’4‘
Ford,

I e U
)

Fe 45—C mpl t 1, 1df £ wth 11 Bt t th h ot
Tl @y 000 L Er e vt J L AT T B
81369380 M b 1948)

showed increased density m the lower half of the right lung
and another area of ncreased density 1n the upper {obe Hilar
shadows were ‘Thou; was
‘suapented tubercle bacillh were not found mn sputum at any
me during the sub equent five months

utopsy revealed the right lung to be completely consolidated
a;ld the cut surface firm gray and so mucod that a dugnosis
of lobar was made M re
:ealcd alveol: Lined by mucus secretng tumor cells In add
ion the cells were tall colunar and noncihated They lined
the alveols 1n siele or m several lavers and the lming was
requ ntly thrown mto papsllary fold projecting to the acinar
umen*ln the left Jun_, tumor extension alung persbronchil and
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pernascular lymphatic vessels was noted Meta tases vere
found 1n adrenals and liver Patholo,.ic diagnosts was diffuse
mucogeme adeniocarcitioma of the lung with local and distant
met1stases

Review of 4500 consecutrve autopsses revealed lung
consohidation i 3 of 79 patients with metastatic adeno
carcinoma to the lung and m 2 of 26 patients with pn
mary adenocarcinoma of the lung Since primary foct of
carcinoma outside the lung may be mrnute 1n such cases
they should be looked for carefully Absolute proof of
ongin of malignancy 1n alveolar wall has not been
thoroughly established Nor has multicentric ongm been
established and there 15 no proved relation between
diffuse adenocarcinoma of the lung and pulmonasy
adenomatosis

[This condition 1s seldom diagnosed during life but cytologi
study of the sputum will probably reveal the true condition 1 some
cases —

Bronchial Adenoma Carlton R Souders and ] W
Kangsley Jr® (Lahey Clinic) studied 15 bronchral ade
nomas representing 69 per cent of all lung tumors e
since 1930 With few exceptions bronchial adenomas
are situated 1n a primary bronchus where they are wisual
1zed easily with the bronchoscope In 12 of the 15 cases
the tumor was visuahzed bronchoscopically Ty pically
the rounded pink or red purple mass has a bosselated
surface and usually 2 broad base though occasionally
these tumors were pedunculated Frequently blood ves
sels were seen on the surface Profuse bleeding from
bronchial adenomas 1s notorious

Carcinoma often produces fixation of the bronchus
but this almost never occurs with an adenoma Carct
nomas are frequently tlcerated Biopsy has value but has
certain shortcoming> Forceps may not penetrate the
tumor deeply enough to obtain characteristic cells and
squamous metaplasia or cell distortion may smmulate

mahgnancy
Nine patients were under 40 and therefore not in the

oy AT A d 7190 489366 S pt 3 1
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tancer age  Duration of symptoms vaned from §
months to 6 years {average 245 years) Cough was the
commonest symplom sad was most troublesome at mght
when the patient assumed a particular posiion Hemop
ty515 was common and usually of sudden onset and ter
mination In most cases bleeding resulted trom rupture
of a surface bloed vessel Wheere occurred w three pa
bents and dyspoea i four Chest discemiornt was de
scrabed as a feeling of fulness or pressure Four patients
had recurcent preumona two repented chulls and fever
and tvo pleunsy

Pliysical findings were charactenstic of partial bron
chial obstruction but 1n six patients chest exanunation
was negative Chest x ravs revealed abnormalities i
most tases but special technics were frequently nece
sary and final & rested on bronck e and
pathologie studs  Atelectass alone was demonstrated 1
three cases & mass in three milammatory mfijtranon or
broncliectasts 1 two and various combiatians of these
findings 1 four Fluoroscopy and < rays taken during
forced expiration revealed obstructive emphysema m
some patients Bronchography was used when bronchos
copy faded to determine the tumor sue apd when bron
chiectass nas present

Bronchial adenoma should be constdered s voung pa
tients wath chrome congh  hemoptysis and repeated
chest mniections Atelectasis focahzed wheeze obstruc
e 'k, or
tusther suggestive evidence

Therapy s hmited 1o local removal and surgcl re
section Bronchoscopie removal 1s feasible when there 1s
a distnct pedicle and no extrabronchial extension with
wreversible pulmenary damage and 1s the only possible
8pproach to tumors myol ing the carina It may be vsed
£o promote broncinal dramage before resection” Surgrcal
FESECUOR permuts removal of bromchwectatte areas and
lhrtt]udcs possibility of subsequent malignant degenera
100

bronchrectasis o
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Roentgenologic Sigmficance of Hamartoma of Lu g
In a report of four cases Wendell C Hall? (Hartford,
Conn) states that lung hamartomas atise in abetrant
anlagen and contain some or all of the normal ks ologie
elements which mal e up mature bronehn or Tung tissue
although these are quanntatiyely grouped 1n abrormal
proportions <o that one element usually cartitage pre
dominates Most so called chondromas of the lung are

R Canr
Y o 'w& 1
] s

ty fHU W C Am J Poent
o ‘mber 1948

Fg46—Ham tm fleit]  (Cy
#n1 60635611 N

actually hamartomas Uswalfly they are firm smooth or
lobulated and have the appearance or consistency of
cartilage Although their size vanes from less than 1
mm to huge masses which fill one side of the chest most
are under 1 em They are beni,n and self hmiting except
1n rare instances 1 which malignant tran,formatton oc

curs
Most lung hamartomas are asvmptomatic and are dis

(7 Am J Roentge ! 60 605611 No emb 1.,
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covered mnadentalhy  The cartifaginous masses almost
always show calesfication or ossificatron and mav zppear
onx ray as shown 1 Figure 46

[There 15 a tendency to remove surgically all que ot able lung
tamors Hos ever this is not 1snally neces ary when hamartomas
czn be wdestsfied as such a1 d are aot o siuated as to caw ¢ ob
struchive poeumoma --£4 3

Study of Intrathoracic Cysts Ansing from Dnaphragm
P E A Nylander and S ] Vukar® (Helsinky) present

Fe 1P trozt  fim bw 2 gi md g gm | ¢
@4 Tagew w ghe (G vies £ Nyt der P OB AL CEVE
57 Ann chr &gy Foan 3299124 1948)

thee cases Although the cysts were shghtly adherent
to the pericardium 1 tho they were broadly attached to
the dxzphragm {Fig 47} and recerved therr blood supply
fram st All were focated m the yentral medran part of
the right half of the diaphragm a pomt cor d
Foughly to the miracardiac bursa
According 1o Broman this bursa 1s a remnant of the
ight pneumatoenterse recess des eloped from the ongmal
@ A

P

ey 3 37 93114 1948
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Roentgenologic Significance of Hamartoma of Lung
In a report of four cases Wendell C Hallt (Hasford
Conn) states that Jung hamartomas anse n aberrast
anfagen and contun some or all of the normal by tologie
elements wiich make up mature bronchi or Jun, tr 5e
although these are quantitatively grouped m abpontd
proportions so that one element usually cartila e pre
dominates “Most so called chondromas of the lurg 2%

P .
ey "
s - hd 4
- -5 -
' i

Ty do—lamatm  Cleftl g (Court yof Hall W Ass T Roest
5 N el AT R S © A 4

actually hamartomas Usually they are firm smooth of
Jobulated and have the appeasance ¢r comsistency of
cartifage Although their size vanes trom less than 1
mm to bt e masses which fill one side of the chest most
are under 1 ¢cm Thev are bemgn and self imiting except
sn rare instances 1 which mahgnant transformation o¢

curs
“fost Jung hamartomas are asymptomatic and are dis

2T am T Roentgenol £0 €03 6131 No emb s 39
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Influenza virus €ag ssolated from 13 of 36 patests
with bactertal prepymoma occurnag dustag the wfluenza
epidemic n March and Aprd 1947 The 13 patnents ail
had prieurtococcIc preumoma two haviny bronchopnea
moma and the others fobar ppeamonma Fype 1 pnenmo-
coccus was the etsologic agent i S1X cases and tipe W8N
in two other types caused one case each There was no
correlation berween day of disease and abihity 10 10late
s from sputwm Vira Wwas seolated trom six spect
mens on or after the Sfth day probablh Lecause 1t de
ccended with the pathogente bactenum £ the lower tes
piratory tract and persxstcd and muttiphed 1n fesSpIratory
epithelum of the pronchal tree longer thas ordinartiy
persists 1t epithelial cells of the upper fespiatory tract
Serolagic tests were postive for § of the 13 patsentand
for 4 {rom whom no virgs was solated Thus 37 per
cent of patients with ppenmonta dunng an sfuenza €p3
demne gave postiive esidence of dual smfection The 13
\irus strawms were suntlar o each other to the reference
1947 stram of wBuenza A and to strams of influenzy
virus 1sofated trom patients with wncomplicated influenza
during the same pennd

Tungs from two patients «ho died of pnmary preu
moma and two with fato) secondary pneunionia vielded
snfluenza virtss as the oply pathogen Al cases oceusted
duning an ntereprdermic pertod  three were cauced by
wfluenza A strams and one by wfuen 2 B Histologic
exammation of the lungs in tR o cases £11ed to show evs
dence of consoljation bronchitis of interstitial pnev
moma

From these results it seems that often dunng nfluenza
epidemics and oveasionally durin, nonepidere pesiods
bacteral preumoma is in some way relared to recent of
concurrent snfection with nfluenza \isas Pathogenens
of these multple infections 15 ot anderstood but 1€

tems unhikely that nfluenza vires alone 1s often respon
sible for severe preumonsa The most generally accepted
relateonship betneen these 1w0 agemts 19 that vicus de
creases general host reststance and preds poses 10 bac
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pleuroperitoneal coelomic cavity It appears earlv and
when the rudmments of dorsal diaphragm are fused medt
ally the walls of the right pneumntoentenc recess becore
tightlv pressed to, cther and graw ito one By this proc
ess the crimal part of the original recess becomes (0
lated and remans as an infracardiac bursa between the
esophagus right lung and night half of daphraam A
though there are bursas on bath sides of the esophams
the left one usually atrophies In adults the night ot
mally occurs 1s « small shit between esophagus and 112
haif of dinphragm In several mammals 1t constitutes the
third pleural canty and grows to a much larger § £
than 1 man Therefore 1t seems possible that s met
the bur 2 may be larger than normal and survise @ 8
persistent con emtal cyst In the authors cases the erdo
thehal layer was similar to that hmng the ortginal cot
lomie cavity and coelomic cvsts of the perrcardinm

Althoush the difficulties in differential dia nosis be
tween these cysts and other ntrathoracic neoplasms 1*
considerable early diagnoss 1s important so that proper
treatment of malignancy will not be delayed Operalion
1s the indicated treatment 1f there 15 no denmite contra
indication  Surgical removal of the cyvsts prcscnted no
difficulties 1 the anthors three cases

PNEUMONIA

Relation of Influenza Virus and Bacteria 1o Etiology
of Poeumoma Ot 33 sputum specimens obtamed from
patients with bacterial preumomnia between snfluen.a epy
dermes Elizabeth Starbuck Maxwell Thomas G Ward
and Thomas & Van Metre Jr? (Johns Hophans Unty )
ssolated mmfluenza yirus from only 1 and ceroloic tests
for mfluenza were negative vor all panients The positne
sput.m specumen was obtaned from a patient with type
Iy aceie lobar p a stramn of nfl
B was 1solated on first egg passage

@y J On o seaton 2830 318 Ma ¥ 3
"
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human serum USP and concentrated human gamma
globulin moderate the di ease picture and probably hae
2 prophy lactic effect

[ Ihis article 15 of great interest, not only in suggesting an ex
plaration of atute re prratory di ease m newborn infants but pos
sibly al 0 1n providing an explanation of certamn cases of fibro 1s or
other damage of the hmgs of uncertan oripin. It seems probable
that some cases of disablng pulmonary fibrosis and emphysema
may date back to obscure viral or bactenal mfections in infaney
At times a congemtal structural defect has been uggested but
seldom sub d by objective eyid Ed]

PULMOMNARY DISEASE WITH EOSINOPHILIA

Eosmophilic Respiratory Syndrome Review of 100
Cases The cases reviened by E Soysa (British Viilitary
Hosp Colombo Celon) are those of a bronchopulmo
nary syndrome charactenized by spasmodic bronchitis and
asthma associated with distinctive blood changes and
chest x ray findings and a specific Tesponse to arsemc
In 70 per cent of the patients a progressine three stage
course started with malaise fever and anorexia and m
sidiously progressed to febrile coryra accompanted by
dry cough This phase lasted a weeh to a month The
tntermediate stage varied from one month to three vears
and began with low fever shight splenomegalv and 1n
Creasing frequency persistence and itensity of cough
Most patents gradually became afebnle but continued
10 have spasmodic bronchitis The terminal or asthmatic
stage was the most promnent and affected all but three
Patients In 70 per cent exprratory dyspnea followed
bronchitis and 1n 23 per cent the iilness began with asth
ma which was sometimes sudden 1n onset Cough was
unproductive 1n about 1> per cent copious expectoration
Was rare but sputum was usually scanty and of thick
tenacions mucous character Fever and splemc enlarge
ment were less evident than in the preceding stage Dura
Lion of this stage was 1 weeh to 13 years

O JR AmyM Crp ¢ 13 Ja vy 199
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teral mvasion The mechamsm by which generat host
resistance 15 lowered 1s not known

[Some inyestigators suggest that viral nfcchon by damages
the bronchsal mucosa mav break down smportant defen es agunst
bacteria and help to open the way for the deselopment of bact
poeumonias a very plausible assomption —Ed

Congenital Pneumonitis 1n Newhorn Infants fobn ¥
Adams? {Umiv of Minnesota) observed three epidemics
of upper respiratory tract sufection 1n mothers folloved
by ptimary atypacal pneumonia 1n therr newborn mfants
Several mothers had evidence of upper respiratory tratt
infection at time of delivery or shortly thereafter sag
gesting that 2 common agent was responstble for the %o
seemngly dufferent 1nfections  Pharyngeal eprthelsita ¢
both mothers ind babies contained many cytopls mic
bodies typseal of virus mclusions

In the first two epadenics 62 ner cent of smfants had
characteristic symptom patterns of cough disprez and
vanosts Pncumomits does not develop w all babes
sneezing and coughing, were the only symptoms 1n soMe
Fever 1t anv was moderate Aortality was correlated
with sevenity of symptoms and signs betng 20 per cent
in the hrst two epidermcs The disease 15 confined almost
entirely to the neonatal period premature babses art
very susceptible and have an extremely high mortality
rate

Diagnosts 1s made from symptom yatterns and voent
gen sssualwzation of generahized increased bronchovaset
Iar marhings sath or without localized areas of mcreased
density Pharvngeal smears show almost complete ab
sence of bactersa and lewhocytes but manv epithehist
cells seme of which contain evtoplastmic wnefuston bodses
In eprthehial structures of fungs nd tracheas of nfants
who died typieal cytoplasmic inelusion bodies were ob
—esved

In treatment of the primary infection sulfonamudes
angd pemcillin are ‘valueless Ovygen adminmistered con
tinuously 15 ot great benefit If given early normal
T Am T D FRIE IS5 544856 Ap 11998



EOSINOPHILIA /1

tory stmptons were contralled by the end of the hrst
week chest X ras appeared woral s w0 10 four
weeks and Jenhocyte counts were within sormal hmats
by the sivth ar sev enth week helapses aceucred 1 eight
pattents but a4 responded sausfactarily 1o RISEMC

1} iswanathan (Quatt J Ned 17 207 20 Dctober 1983} be
leves that pulmonary, cosmophn asts bas bees established 2 3
arate ol mcal entity He thonks 3% 5% piahably due o an sietion
and pot neeexsarily to 2 e infestatron Ha admts the po sibhiy
of a varus wifecton rransamtted by rates and gecoguizey its T93€T0
Blancr 10 atypicsl preamond 1 come respects A dvgh tuter coid
aggiutinanon may be found st oty conditions Smwh (] Path
TE60 489 208 July 1943) desceivs 30 htypicat case of tus
general character wtuch Yermimzted fatally the lesion  resembled
those &f palyzrtenits fiodosa Cartwrsght {Am Aed 6 39 00
Tebruary 1949) describes 2 cas of by same general Category
cccornng it @ pasant with clonorchiosss ot to the Onental lves
fluk 3t must be conudered 1 the hght of su b VaIYIOL reports
that the erwiogy 18 noY Jeternuned  yhere may be prothple cauies
wath simifar tiseur FRachons X

Tyopreal Eosinophibic Asthma Report of Twe Cases
Terael Fond and Faotp Rarennd’ (Chycago} secord the
fourth and fith ases of this drsease 1o be reparted tn
s country All have oecurred among Lated states
mibitars persoanel returned from the Sputh Pache area
but the disease will probably e recognized outsle the
yateran population sice it 15 endemte 1 Cuba and cther
nearby tropsc and semutropial regions A, arious méesta
1oms have been feported 1a assuoauion wuh rroptcal
costnophulee astbma bt 5% etsology 15 unbnows smee
their ehmrmavon bas been effective 10 control

Onset 19 gradual with imalatse Yow grade fever par
oxysmal coughmg and wheeztag woree af ot oy eaxly
morwny  Occasonalty the spleen 18 patpable After a
few weehs the temperature yeturss @ gorma! the spteen
15 not patpable but parexy smal coughing wnd wheezang
pessist for years

The leukocyie count may be as tugh as 63000 with as
wam as Bt per cent eommophds and bone mArrew 18
generally active Sputum 18 asually scamty and S€ro
mucons 2nd myy coMmn eossnophils 10 Fagh pereentages

T A hTewan ¢ 4 n mb 108
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Charactenistyc + ay chan,es were promment between
the second and sixth months and uncommon 1 sal
and fate stages Widespread accentuation of finer lunw
markimgs and diffuse bilateral il defined discrete noda
lar opacities were seen The latter may be differen r2'ed
from mubary tubereles by the even symmetrical distriby
von smaller size and less clear defimtion More than 90
ber cent of the chest x rays had the charactensuc 3p
pearance but in some instances hilar shadows often
stowed accentuated density and occasionaily one lunz
field w1s more affected than the other

The mast constant Ppathologic feature was easinophila
but severity of Symptoms was not proportronate The
total leukocy te counts ranged from 10 000 to 70000 with
10 to 85 per cent eosimophiic

Sputum from vy patients was exarmned and m
samples one or more of four genera of acaran mi &
were reco, mred Environmental and occupational or
cumstance ot about o per cent of the patients could
fave exposed them to inhalation of airborne mates {rom
a heaviy contaminated Atmosphere There was no mute
mfestation m 13 controf patients with respiratory dis
orders not associated with eosinophiia 17 healthy pa
tients exposed to an atmosphere heavsly contumunated
with mites and 14 healthy persons sefected at random
While airborne mates are rot usually present in sputum
of tropical iwh bitants they may infect respirasory pas
saves of susceptible subjects causing sthma and bron
chutis with eosmophihia

Aost patents were treated with carbarsone ® leucar
sone® or storarsol® in doses of 1 tablet twice darly after
meals Asthma umproved niost stribin, Iy 1 patients
whom ar entc pravoked 1 severe imtial enacerbation and
m those with massive eosinophilin Patients with nuld
cases usually respon led slowly to arsens. orally but one
or two supplementary mtravenous mjections appeared to
accelernte the response Adequate total dosage varte
between 10 nd 20 02> Gm carbarsone® 14t espira
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13 recommended because a patient 1n acute respiratory
dhstress will fight the respirator and be made worse Ade
quate oxygenation will be provided by 80 90 per cent
synchrony of the excursions of the machine with the pa
tient s respirations Because of the unfavorable outcome
n two cases it 1s emphasized that therapy be instituted
early 1n the course of attack before irreversible changes
or other grave complications set 1 This maneuver 1s
suggested as an adjunct to well estabhshed methods of
treatment

{In many cases of severe status asthmaticus the breathing diffi
culty 15 explaned not only by the bronchial spasm but by accu
mulation of viscid secretions and exudate which stagnate m the
bronchual pa ages and obstruct ventation In time the patient
may become exhausted from his muscular effort to overcome the
obstruction The fayorable effect of the respirator may well b ex
plamed by the substitution of an artifictal mecham m to replace
muscular “effort at least i part and thus combat the state of
exhaustion In some cases the use of mtermittent positive pressure
breathing such as that advocated by Motley (Am J Med 5853
856 December 1948) mught also be helpful —Ed 1

Intravenous Use of Fluids 1 Bronchial Asthma Ac
cording to John M Sheldon® (Untv of Michigan) use
of dextrose 1s indicated for patients in severe Status
asthmaticus who do not tolerate fluids given orally or
for tho e 1 whom fluds given orally reflexively produce
more severe asthma Lost body water 1s replaced post
tive water balance results and needed calones are sup
plied A 5 per cent solution of dextrose 1n distilled water
1s preferred because both water and calortes are supplied
in 1sotomic form The patients dehydration determines
the quantity to be given but m general 1t need not be
over 3000 cc /24 hours

Dextrose 15 superior to tsotome salne since there 1
evidence that sodium chloride makes asthma worse
Adequate hydration and even stored water mn i sues
have no adverse effect on patients with asthma Patients
In status asthmaticus must be hept well hydrated even
1f this must be done trayenously

Contraindications to intravenous use of dextrose are

STTOTTN M A 139506507 Fbo19 1949
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Chest x rays  the early stages show diffuse fre mot
ting of pulmonary fields which disappears after theee 6
four weeks Later in the disease bronctual shadows may
be widened Otten the ~ ray picture of the chest o
normal

Specihe treatmert 1s provided by arsemcals whose
made of action 15 unhnown In evaluating any theory
18 smportant to temember that the amount of arsent
used 15 small and that complete recovery precedes by
months the return of leukocyte counts to normal Neo
arsphenamine 15 given mtravenously 1 doses of 01
030 045 045 and 045 Gm doses at five day ntersals

Both of the authors patients had typical history
physical and laboratory findings although they had been
treated for bronchf asthma for many years Response
to necarsphenimine intravenously was prompt and 1ypt
cal 1n each mstance

BRONCHIAL ASTHMA

Observations on Use of the Respirator 1n Refractory
Status Asthmaticus Accarding to Morton F Retser and
Eugene B Terrts Jr* (Unn of Cmomnat) a small
number of patients with acute intractable asthma fail to
respond to the most herowc and carefullv planned therapy
In these the chest and lungs are mavumally expanded and
the primary difficulty 15 1n expiration In such cases use
of the Drinker respirator 1s of value because 1t applies
positive pressure to chest wall and abdomen thus sup
porting the expiratory phase Because the respirator also
aids inspiration nspisatory dyspnea ss at the same time
decreased

1In three patients application of mechamecal energy for
support of exprration caused prompt dramatic disap
pearance of cyanosts and reliel from anoxta with 1m
provement 15 arculation Induction of partial anesthesia

STHS A I M2 I 1w
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degrees of seventy The mumucry of extrapulmonary
tuberculos:s 1s notortous as 1s the 50 per cent case fatal

1ty Among white adult males approximately 1 1n 580 of
those infected and 1 1n 100 with climeal disease undergo

oc 1 daleat £peummt Tl
y, &

t $dm 25 mm (L
4 A TLMa 962385 Osbe 1948)

e onary 1on D 1on 15 much
less frequent 1n temales It usually occurs soon after 1in
fection 1 acquired frequently withm weeks and mire
Quently after months Once it ensues the nisk of 1its con
tinuance 15 great even though remission may occur
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few A weahened myocardim 1s jeopardized by the
rapid increase m blood volume which the osmotic action
of dewtrose produces Speed shock occurs especially
when hypertonic solutions are used In some patients
with angine pectorts this therapy may cause pain These
objectrons mav be nummuzed 1f the solation 1s given ata
rate not exceeding 500 cc /hour

UThe primciples adyocated by Sheldon seem to be quite rationt}
Obviously one should be sure that one 15 dealing with true bros
chial asthma and not cardiac asthma s which admmistratun of
quantities of flnd might be contrandicated alo consideration
should be given to the possible existence of chromc pulmonary
emphysema_with or without fibrasis m a pavient with asthrmatic
symptoms In such ctreumstances sustained stram might be 1mpos
on the right heart and might be aggravated by an mcrease o “z’d
culating fluid However many climcians know that uncomphiat
bronchral asthma does not lead to heart failure Andre Cournand
m his cardiorespiratory lahoratory in Bellevae Hospital has meas
ured the pulmonary artersal pressure m two patients durmg @
acute attack of bronchial asthma In one the pressure was not pef
ceptibly increased and in the other the mcrease was very sHEht
and was explamed by presence of pre existng pulmonary &
phvserma This helps fo explam the mechamstns imsolved i asthma
and their signtficance with respect to treatment —Ed

FUNGUS INTECTIONS

Path of Coccrdiord os1s with Special Ref
erence to Pulmonary Cavitation Charles Ednard Smith
Rodney Rau Beard nd Margaret Tatho Suto® (Stan
ford Univ ) state that human infections of Covcidiordes
unmntis are usually acquired by inhaling chlamydospores
and arthrospores of the fungus Pneumonic or respira
tory symptoms occur with varving sesertty n 40 per
cent of infected patients Erythema nodosum pleural
effusion pulmonary cavitation and spontaneous pneumo
thorax ot Iy dr horax are compl of pr
mary infection They may be confused with the progres
s1ve or disseminating form cocaidiordal granuloma

Dissenunated  pro,ressive or secondary coccrdimdal
infection 1s evident chinteally it any or all organs mn ail

T An Tt Md 96365 Newober toig



FU\GUS INFECTIONS 277
have never seen dissenination 1n a patient with coccidior
dal cavitation

Amon 753 patients with coccidiordal disease cavities
were detected 1 13 (17 per cent) Because incidence
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of cavitation in 1napparent intections cannot be esti

mated 1t should be emphasized that these figures apply

only to 25 40 per cent of the infections with mamfest

symptoms Of 274 patients with pulmonary cavities
ue to diodal nfection d was t
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Caccrdroidal pulmonary cavitation 1s not 1n the cate
gory of disseminating or progressive coccidiordal granu
loma Casvities may develop early 1n the course of prt
mary 1liness often beginming 1n the pneumonie lesion 3
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week or two after onset (Iigs 48 50) Or pneumome
areas may become smaller and the patient my be com
pletely over climeal illness when an excavation develops
and a cavity rapidly forms Immunologically only in
rare cases 1s the infection seriously active The authors
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ment fixation tests are in striking contrast to the high
titer observed in d d diowdal inf
Often the etiology of a suspected cocesdiondal c1vaty can
be established only by recovery of the tungus In nearly
75 pr cent of patients with cocridiondal pulmonary cavt
ties the sedsmentation rates were normal m direct con
trast to the accelerated rate 1n imtial 1llness or progres
stve cocesdhondal granuloma

Few cocardiordal cavities menace health or activaty
They are likelv to remamn open In this series 82 were
open at least 6 months 72 over 1 year 37 over 2 years
2> over 3 years 14 over 4 years and 3 over 1V vears
Only 31 were reported to have closed 12 within six
months and 22 within 1 year Unless there 13 repeated
hemoptvss or tronblesome cou hing or chest pain the
patient may be left alone Cocadiondes 1n the sputum
does not pose a public health problem

In 6 of the group closure of a cavity followed pneu
mothorax treatment but m 10 pauents this failed Con
tramdications to this method are subpleural cavity and
dan,er of bronchopleural fistula or sp hvdro
preumothorax Phremc crush closed at least four cavities
1 this group but six patients were not benefited by 1t
I cavatation develops durine mtial intection strict bed
rest should be continued even after temperature and
sedimentation rates are normal With old cavities bed
Test alone has rarelv proved useful When more canser
vative fail fob P or se”
mental resection 1s recommended Controliing bactersa
with antibiotics results n 1 d healing D1
semination and local spread of coccidioides can be
avoided if bacterial infection 15 controlled

{Thus excellent art cle demonstrates the relative mildness of coc
cidiowdal cavities In this sense they differ from tuberculous cavities
Which are frequentlv the source of d ssemination of mfection mto
healthy parts of the lungs Ilowever in areas surroundmg coc
ediowdal cavivies b stology  examinat on sometimes shov s munute
fe tons which did not undergo extens ve necro is but became lo
¢ lized ard organized Practically sp aking as the authors supgest
2 patient wath'a cocard o1 fal cavity but o symptoms may be ob
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by positrie cultures m 40 per cent posttie serolom
m 49 per cent and positive vocctdioidin with negatise
tuberculin test in 11 per cent A possible pitfall n &3,
nosn,, etiolo, v of cavtation may be infectron with both
Mscobacterum tubercutosss and C mwmitis sesen such
cdwes are included 10 this group Praof of one miection
my end stidses winch would have resealed the other

Lhe bemgn nature of most coccidiondal carites 15 ot
able The outstandmg symptom produced by cavstatior
Was hemopty sis Tt was rarely suffictent to menace health
but nearly 60 per cent of crvilian caces were detected
because of 1t Cheot pain cou,h malase fever or e
cessive sputum accounted for only 10 per cent of mihitary
and crahan discos erres

In 269 patients the number of casttses could be noted
Suile cavities occurred 1 90 per cent multiple cavihes
m 6 per cent and multslocular cayities m 4 per cent They
were focated in the upper chest in 70 per cent and sn the
lower 1 30 per cent Aptcal cavities were noted 1 12
per cent of the group

The first tep 1n diagnosts of cocesdiosdal snfection 15
apphcation of 1 coctidsondin shin test Strony reaction
does not activate or dissenunate the infection nor does
it complicate dia,nosis by stimulating dia, nostic pre
cipitins or complement fixing antibodies When concen
trations greater than 1 100 are used nonspecific cross
reactions mayv be confusing especaally n reactors to
lustoplasmun Readings should be made at 24 and 48
hours Indurationt over 5 mm should be read as positne
at esther period Precipitin and complement fination
tests are also useful m diagnosts Both tests ate generally
negatsse 10 muld  tnapparent  coccrdiordal wfectrons
The proapitins appear before complement fixing ant
bodies but if the latter do appear they generally persist
longer Usually precipitins disappear a wmonth or two
after wlection has Leen acquired The complement fiva
fon test of serum prosides an tmportant dia, nostic ud
In cavity cases megatie equivocal or low titer comple
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pg woculations for acid fast bacillh were negatne She lost
weight and became mcreasingly 11l Biopsy of a small firm
cervical fymph node on Jan I 1947 revealed numerous large
macrophages contuning typrcal Histopla ma cap ulatum

She was trapsferred to a general hospital On admission
she was emaciated and coughed intermuttently temperature
was 100 F pulse rate 134 and respiratory rate 20 There was
esidence of massive mvolsement of right loner lung field and
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inver and pleen were enfarged Leuhocytosts varied from
J to 30000 most cells being neutrophils Sk tests with
histoplasmm and complement fixanion tests using heat kalled
antigen or hastopl hitrate were i

negative \\hen a artrated blood specimen was allowed to stand
m the dark for two weeks at room temperature colonses of the
organism could be seen Specumens ot pleural fiud placed on
Sabouraud s medium at room temperature yielded the organ

smIn ail cultures typical tubercufate chlamydo pores were
entified The patsent became progressively weaker and died
February 8 Autopsy revealed a fhbrocaseous granulomatous
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served by x ray exammation every three to six months with the
u];z:zct]auon that no sertous progression of the disease will oceur

Surgical Treatment of Pulmonary Coccidioidomycosits
(Local Excision of Small Lesions) Greer Forsee and
Mahon consider pulmonary resection indicated 1 cocaid
1o1domycosis when there has been recurrent moderate
hemoptysis faslure of cavity closure after many months
observation or spontancous pneumothorax with fatlure
of the lung to re expand and to exclude neoplastic 1S
ease Dermont W Melich? (Phoenix) carried out success
ful pulmonary resections on two patients one with a
cavity m the right upper lung for many months and 3>
small pulmonarv hemorrhages and the other with 2
small nodular lesion at the periphery of the left upper
lobe which it was thought might be a neoplasm

Unless the leston 15 small and located peripherally
Tobectomy or segmental resection rather than local e<
aision should be carrred out

[As indicated 1n the preceding article surgery does not seem 10
be ndicated n these cases unless untoward symptoms develop o
one case reported by Krapit and Lovelock (Am Rey Iuber

58 282 290 September 1948) new cavities developed some months
after a presumed solitary cavity was removed by lab ctomy —Ed]

Histoplasmosis A case of generahized histoplasmosis
1s reported by Willlam B Dublin Clyde G Culbertson
and Herbert P Friedman® (Indianapolis)

Woman 21 without subjective complaint was directed to
consult a physician on Aug 3 1946 after a suryvey chest < 1ay
revealed a pulmonnry lesion She had lost 51b during the pre
ceding month and physical examination showed dimmnution
of breath sounds dulness and medm and fine rales i the
Jower part of the right lung A chest x ray showed infiltrationt
i1 both lungs especially the right inferjorly the night lung
showed an area of conglomerate nodules 5 cm n diameter
The hilar nodes were greatly enlarged Repeated sputum ex
armunations fatled to vield acid fast bacilli On September 5
a chest x ray showed definite bilateral progression of the
fesions A Histoplasmun slan test was negatne Because of a
family bt tory of tuberculosis the patient was adnutted to a
sanatorium where repeated sputum examunitions and guinea

B A VA 86 I Novermbe 1908
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pas ed 1n feces or less commonly escapes via ulcerated
skin If 1t reached water within a few weeks mira
adiz are hatched which penetrate snails of several
species  Several months elapse for transformation of
miracidia throuoh stages of sporacysts rediae and cer
cariae Cercariae invade the second intermediate host a
crustacean (esther crab or crayfish of manv species)
and encyst 1 the muscles as metacercariae Followin,
ingestion of raw or mcompletely cooked imiected crab or
crayfish these are released 1n the alimentary tract and
penetrate the jejunal region The pertoneal cavity 15
entered the dmphragm imaded and eventualh the
lung  where most parasttes mature Encystment may
occur and eventually eggs may be found 1n the cvst or
parenchyma of the lung At autopsy infection may 1n
volve almost every organ

Chimcally the patient shows a slowly progressive pul
monary disease In this sertes all but one patient had
eaten fresh water shellhsh Cough or hemoptysis gradu
ally increasing 1n severity was the first svmiptom in all
patients The cough was at first dry and irritating but
rapidly became productive Sputum characterstically
contained flecks of dark blood but tenacious thin
watery vellow white sputum was frequently seen The
amount varied from 30 to 90 cc per day Dark greemsh
sputum was encountered only 1 patients with associated
tuberculosts Chest pam loss of weight wealness and
tiredness were common complants

Despate the histories and svmptoms most patients did
not appear to he sich In only two did temperature exceed
102 F durng hospitalization Physical signs of pulmo
nary disease were present in all

Laboratory diagnosis depends on recogmtion of char
acteristic ova 1 sputum feces fluid of serous cavities or
broken down mfected lymph nodes Scattered browmsh
red flecks closely resembling cigaret tobacco shreds in
sputum are especially mdicative of accompanving oia
Ova are easilv 1dentihed when seen but stainmg will
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process with numerous macrophages contamng tpical H
capsulatum The lestons appeared massively 1 Jungs liver
spleen lymph nodes thymus and vertebrae and mirequently 1n
virtually every organ except the central nervous system

Histoplasmin skin tests are of greatest value m ept
demiologic studies 1n connection with primary or sen
sitizing nfections In persons with late disseminated
histoplasmosis the shin test mav be negative Strong
filtrates are irritating and produce reactions in nonsenst
tized ammals so that use of filtrates which yreld an ex
cesstve percentage of posttive tests i a given commu
mty 1s not recommended

[ The clmical resemblance of this condition to atypical tubercy
losts creates an important practical problem In such siuations if
the patient 1 expectorating purulent sputum caused by tuberculo-
sis_a carcful and intensive search should quickly reveal tubercle
bacilli Failure to find them should rmmediately suggest some other
type of mfection and the various myco ¢s should be considered
The tuberculm test 15 helpful only when no reaction occurs Pro-
gressne hi 1 15 seldom d particularly 1 s
early phase ani there 1s no rehable information concerning the
possible effectiveness of various antibacterial agents —]

PARAGONIMIASIS

Pulnlonary Paragommuasis Alvin ] B Tillman (New
York City) and Harry S Phillips® (Westport Conn)
observed 12 cases of paragommuasts 1n Filiptnos on the
1sland of Levte The disease may simulate tuberculos:s
so closely that 1t should be considered 1n differential
diagnosis of hemoptysis 1n persons mn endemic regions
India Africa Central China French Indo China Man
chuma Samoan Islands Malay Peminsula New Gunea
and South Amenica Infected cats dogs and other am
mals have been discovered in Ohio Minnesota Wiscon
sip Cahforma South Carolina “Mississippt New York
and Kentuchy

Paragommus westerman Ithe all trematodes has a
complex hfe cvele The ega 15 coughed up i sputum

T AmJ Med 5167187 A gut 1948
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Invohement of the lung mn the first chest < ray was
found 1n 11 patients In stx pauents myehement was
masssse and large areas of density were present In five
changes were diffuse and lewions were small soft and
generally muttiple (Fiz 523 Righr fung and fower lobe
were more frequently affected than left fung and upper
lobe Massive lesions had 0o discermble speaific charac
terssties winch d the of
s1s [hffuse small fesions behewd to be strongly sug
gestive of this disease mav be simulated by early
pulmonan lestons of Schistosoma japonscum snfection
Therapy caused disappearance of shadows in only one
case

Because patients were observed for only a tew months
end results of treatmient are not recorded Lmeune hyvdro
chloride given mtramuscularly 10 divided doses which
totaled 03036 Gm gave definite subjective rehef m a
short pessod s nmne pautents After a fag sputum and
frequency and severity ot the cough decreased There
was 0o apparent relation besween duration of symproms
and effect of emetine on disappearance of ava In 11
cases sputum and pleural flwmd were negative av conclu
sson of observation Several courses of emeting were
admimstered tn all but one semammmg posttive patient
who had only one course

To i recovers af
33 15 tmperahine Hmuu:r iemures of the disease pre
vioushy outhned aid n diagnosis and lead 1o a more
intensive search for ova Thzarre multiple essons seen
by chest \ 12y should focus attentson to possthihits of
parasitic wnfection \ermal lumg < ravs i presence of
kemoptysis and a tustory of sojousn in an endemc region
should direct n of par

{Some ol nctans adwise the use of sulfaduztne m addition 1o
tmet ne on the a sumpt an that thare may be an a soc ated bacteraal
infection w some of the lesons [n tins connection reference mav

made ta pulmonary lesona cau ed by another Ortental ﬂuke
Clonarelus simensis desc ibed by Ca tv ght (Am J \led 62 9

O February 1939) —Ed ]
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mask their presence They are not produced m sputum
regularly and it quantity so exammation of many spect
mens 15 required befare 1t can be assumed they are ab-
sent The average hemoglobin (Sahly) prior to therapy
was 83 per cent average erythrocyte count 4 300000/c
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mm and average leuhocyte count 11 300/cy mm Most
authors state that par 18 not ac P

eosinophilia  Although erythrocvte sedimentation rate
was elevated above 20 mm /hour 1n 10 patients the data
do not permit thorough evaluation of ats sigmficance 1n
this disease Transienth positive serologic tests were
noted m four patients Urmary findings were normal n

all
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nary artersal svstem At each pomnt the bronchal artery
15 of the same size or shghth smaller than the pulmonarn,
twig which @ joins suggestng a much greater blood
supph from bronchsal wessels than from pulmonan
arteries when greater pressure umpelling the blood in
the former 1> consudered

At least three changes oceursed dunng the develop
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ment and arter establishment of bronchiectasis which
could not exist without an ncreased supply of ox
genated blood from the sorta The most signtheant ts or
Famzing preumomus which usually precedes bronchrec
tasts (Fig ~4) At that ime newly budding capaffantes
supplving oxien to the granulation tissue may be de
™ved from both systems and these may joun Since pul
menary and bronchial truuks are smmedsately adjacent
some of the larger capattare channels may brng them
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nary artersal svstem At each pomt the bronchial artery
18 of the same s1ze or shghtly smaller than the pulmonary
twig which 1t joms suggesting a much greater blood
supply from bronchial vessels than from pulmonary
arteries when greater pressure mmpelling the blood m
the former 1s considered

At least three changes occurred during the develop
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ment and atter establishment of bronchiectasis which
could not exist without an increased supply of oxy
genated blood from the aorta The most significant 1s or
ganzng pneumonitts which usually precedes bronchiec
tasts (Fig 54) At that time newly budding capilfapie
supplving vsigen to the granulation tissue may be
rived from both systems and these mav join £
monary and bronchial trunks are immediately
so ~ larger capllary channel. may



BRONCHIECTASIS AND  HONEXCOMB LUMG

Enlargement of Bronchial Arterses, and Their Anzs
tomoses with Pulmonary Artentes 18 Bronchsectasss
‘\veritl A Licbow Miton R Hales and Gutaf E Lind
shog? {Yale Untv ) prepared 18 specumens of lungs ©¢
moved surgically from patients with bronchectasis 3%
casts by the Vimhte corrosion techme Strihang bron
chial artertal enlargement and apastomases wath the pu
monary artery were found in 15 As shownin Fagure 53
the artertal system appeared at least doubled and often
many times compounded for each branch of the respire
tory tree tn contrast with simple arborszation of the not
mal polmonary arterial tree where a single branch o}
lows the course of each bronchus or bronchiole

Pulmonary artertes pussue a rectilinear conrse roughty
parallel with respiratory tree branches but pronchel
artesial trunks take a spiral course 1 relation to the long
axis of cach bronchus Pulmonary arterses are truly end
arteries and communications exsst only among finer
captllary networks In contrast even larger bronchial
vessels especially 1 bronchiectasis are arranged m 2
dense commumcating network and often communicating
branches are as farge as trunks which they umte So
numerous are sources of collateral supply that ligatient
of larger wentifiable bronchsal arterses at ther sources
15 alnays defeated by an ummediate avergrowth of ac
cessorv vessels

No anastomoses were found proxumal to third order
broncht 19 the segments and in most sustances they were
first found along branches of the fourth order in relation
1o walls of large bronchiectatie sacs Addironal anasto
moses nsually multiple and jarge were often found far
bes ond the Jast wyected sac (Fig $3)

Usually bronchial artery plexuses around a single
pronchus communicate at many ponts with the pulmo

W Am ] Tam 5 12130 ch 1939
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editor § attention. It brings out important wformation concermng,
the pathogenesis of bronchiectasss and helps explamr for instance
the frequency of hemoptyses which most often seem to be due to
breakdown of vascular granulation ty sue i the wall of the diseased
bronchus ~Ed 1

Prospects for Prevention of Chronic Bronchitis and
Bronch Rational M of Br pul
monary Infections bv Pemicilin Aerosol Therapy P
mary pyogemc respiratory infection as in laryngotra
cheobronchitis (frequently due to mtrafamibial chrome
respiratory infection) pertussis and bronchopneumoma
secondary to measles or influenza are ymportant factors
n bronchual suppuration with subsequent bronchial ob
struction and atelectasts These reversible changes mav
lead to chrome bronchitis pulmonary fibrosts with
emphysema or bronchiectasis Recogntion and eradica
tion of the 1mitial infection at the earhiest possible stage
prevent chrome pulmonary disease Accordmng to Walter
Finke (Univ of Rochester) pemcillin aerosol 1s the
Best t but to insure p cure of even the
mildest conditions patients should be folloned closely so
that relapses may be treated before new damage to the
tespiratory system occurs

In chronic conditions prognosis 15 less favorable With
mprovement of general health pemaillin aerosol bron
ChUSCOPlQ aSpll’Z\(lOn of secretions ﬂﬂd systematic pos
toral draimage may lead to arrest

A sumple bicy ele pump can be used 1f a glass fiber filter
1s inserted between pump and one of the nebulizers
usually recommended for adults Since many children
prefer to mhale through the nose and exhale through
themouth rather than vice versa a nasal adapter ss used

Large doses of pentctilin given imtnily are mast effec
fne m elimmnating active fection In Finkes patients

y symptoms disapp d within one or two
weeks unless the condition was advanced In advanced
conditions 100000 umts of pemolln was admmstered
once or twice daily In mld cases one daily nhalation of
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288 THE CHEST
into commumecation These channels may persist after
orgamzation 15 complete The second change 1s the pro
nounced hypertrophy of bronchial smooth muscle that
occurs 1 expanded bronchial walls n some cases of
bronehscctasis The third 1s the increase m lymphoid
tissue which may form huge follicles both m wall of
sacs and in large proxmmal bronchu

Bronclial and pulmonary artery anastomases account
partly for the mummal desaturation of systemic arterial
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blood even in severe bronclicctasts The pressure 10 pul
monary arteries that enter diseased tissue 15 mcreased
by their communication theremn with branches of 53§
teme crrculatton Thus, pulmonary arterial blood 15
shunted away from anastomoses mto healthy parenchy
ma capable of more effictently oxygenating the contained
venous blood In severe bilater] Lronchiectases when no
more than a relatnely smali amount of intrct pulmonary
substance remams the high pressure transmitted from
anastomntoses may contribute to pulmonary hyperteasion
and ultimately to development of cor pulmonale

[This 15 the best study of this character wh ome to the
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editor s attention It brings out umportant mformation concernng
the pathogenesis of branchectasss and helps exptam for wstance
the frequency of hemoptyses winch most often secm to be due ta
breakdown of vascular granulation tissne m the wall of the discased
bronchus ~Ed 1

Prospects for Preventson of Chronic Broachitis and
B, R 1 M of Bronchopul
monary Iafections by Pemllin Aerosel Therapy Pn
mary pyogemc respiratary infection as n faryagotra
cheobronchistis (irequently due to intrafamilial chronse
resprratory infection) pertussis and bronchopneumoma
secondary ta measles ar mfluenza are important factors
tn bronchsat suppusation sith subsequent broachsal ob
struction and atelectasss These reversible changes may
lead to chrome bronchitis pulmonary fibross with
emphysema ar bronchiectasts Recogrution and eradica
Hon of the mitsal infection at the earliest possible stage
prevent chromie pulmonary disease Accordmg to Walter
Funke? (Umv of Rochester) pentcilin aerosol 15 the
Best but to snsure g cure of even the
mildest condstsons patsents should be fallowed closety so
that refapses may be treated before new damage to the
fespiratory system occurs

In chratie conditions prognosis 1s less favorable With
impravenient of general bealth pentedhin aesosol bron

hy and pos

P P o

tural dramage may lead to arrest
A sunple bicy cle pump can be used if a glass fiber filter
15 wserted between pump and one of the nebulizers
usually recommended for adults Smce many children
prefer to nhale throngh the nose and exhale through
the mouth rather than vice versa a nasal adapter 1s nsed
Large doses of pentcailin grven smually are most effec
tive 1 ehmunating active mfection In Finhes patrents
Tespiratory symptoms disappeared withm one or two
weeks unless the condition was advanced In advanced
condittons 100000 umts of pemailtin was admumstered
once or twice daily In miid cases one dashy snhalation of
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50000 umts was suffictent to control mfection ence it
had subsided Treatment was discontinued graduall
and resumed wnmediately 1f fespiratory symptoms re
appeared Side effects severe enough to cause discon
tnuance ot pemaillin were not encountered

Kesponse to pemeillin was prompt and smproement
great mn all but 1 of 15 pauents followed one vear of
more Mild relapses occurred 1n nine and seyere relapses
i one Frie tended to relapse when treatment was dns
contmnued

It should be emphasized that bronchopulmenary wfec
tion 1s common and apparently communcable and 15 3
public heilth problem Public enlightenment about pro-
phhiactic measures and greater hnowledge among v
stetans will stimulate individual efforts to preyent clironic
bronchitis and bronchectasis

(It 15 certamly logical to prevent severe re piratory infections
among chuldren and clcar up those which do occur ‘as soon 28
posstble m the hope of avording ipreversible damage It 15 generally
agreed that mild  elf himited infcctions do not requise the use Of
antibrotics which should be reserved for more serious attacks
penicillin aesosol should be used with discretion Broncho ¢opie

of 15 of ble value and 15 seliom
necessary if other measures are used 1 an adequate manner —E

Honeycomb Lungs Nexulle Oswald and Thomas Park
nson® (London) studied 16 patsents with thin walled
cssts distributed wniformly throu, hout both lungs The
cvsts varted m size up to 1 em 1n diameter In six the
disease w1e assocrated with ~anthomatosis tuberous
sclerosts and allied disorders bihary cirrhosis or pitul
tary dssorder Smular associations have been reported
previoush but the nature of the pathologic changes re
sponstble for these combinitions has not been deternned

In srx patients aged 7 24 honeycomb lungs were as
sociated with sportaneous pneumothorax (Fig 53) Four
azed 25 55 presented right heart farlure but none had 2
thustory of spontaneous pneumothortx This uggests 2
difference 1n the miture of the cystic disease m the two
aze groups
T Q@ t 3 Md 181 Ja sy 1999
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All patients with right heart failure died and autopsy
revealed a strikingly similar picture Notmal lung struc
ture was largely replaced by air-containing ¢y stic spaces
yarying in size from just visible to about 1 cm (Fig %6)
They were separated by thick fibrous septa conststing
of dense collagen and blood vessels Between the septa
were irregular areas of relatiy ely normal lung with poly
morphonuclear infiltration throughout the mterstiial
tissue. Some cyst spaces were hined with flat epithelun
and others had no bing There was no evidence of
bronchiotar obstruction In cases of tuberous sclerosts
and allied disorders there 15 prohferation of smoot
muscle as part of the diffuse interstitial mfiltration and
n xanthomatoses hipoid cell granulomas

Eight patients had spontaneous pneumothorax and
eight had progressive dyspnea both of which are chat
acteristic of honeycomb lungs regardless of etiology
\ ray diagnosis depends on 1dentificatron of cysts
throughout both lungs reticulation and a normal bron
chil tree The cysts are often best demonstrable behied
the sternum 1n a lateral film or 1n a tomogram

Ltiology of widespread altcolar cysts 1s unknowh
They may anse as a developmental abnormality of
econdary to mechanical factors resulting from acquired
disease In most cases not assoctated with general medt
cal disorder 1nfl 1on an nfl t
ongin Acute infectrons either after influenza measles
or whooping cough or 1n the absence of a precursor mav
affect predominantly the smaller radicles of the bronchial
tree. When infection leads to obstruction or distortion
of smaller bronch1 or bronchioles cysts may result from
impeded expiration

[As Oswald and Parkmson supgest this candition represents 2
varyng combimnation of lesions due mn all probability to varymg
causes although the principal one seems to be de tructine mfiam
rmatory disease occutring most often carly 1n chit thood of wnfancy
The maimn problem 1s prevention consisting of proper treatment of
severe bronchopneumonia  Another condition which may be asso
iated with bronchiectasss ar  honeycomb fume 15 cystic fibrasts
of the pancreas Pugsley and Spence (Ann Int V1762 1272
June 1949) recently reported such a ca e —




SARCOIDOSIS

Boeck s Sarcord Observations on Seven Patients, One
Autopsy According to Gaylord S Bates and John M
Walsh' (U S N R) Boeck s sarcod 1s not rare but 1s
frequently not recogmized All of their patients were
voung adults nd four were Negroes Admission symp
toms and physical findings did not su,gest the correct
diagnosis except 1 one patient who had what may have
been a distinctive skin lesson Its sigmficance was not
appreciated unt:l he had returned to duty and no bipsy
was taken The wide hilar shadows seen 1n five patients
were regarded as enlarged lymph nodes These shadows
are an carly and mmportant feature of Boeck s sarcoid
Peribronctial mottling seen 1n the x ray of one patient
was interpreted as sarcoidosis of the lung parenchyma

In dagnosis laboratory procedures were most helpful
n excluding diseases for which specific tests are avail
able Elevated serum protein value with hyperglobulin
emia observed in two patients may prove to be a con
stant feature of sarcoid Sedimentation rate was above
normal m five patients at time of admussion and re
mamed so for varying periods Lymph node biopsy 1s
important and usually accurate in diag nosts of this dis
ease If nece sarv 1t should be repeated without hes:
tancy The characteristic histologsc lesion was found 1n
lymph nodes removed from each of the seven patients

In the one pattent who died autopsy disclosed wide
spread distribution of noncaseating tubercle typical of
sarcoid m the myocardium including the interventricular
septum and the epicardium A review of the patient s
record disclosed that he had maintamed a pulse rate of
90120 even when afebrile Persistent tachycardia
should not be ignored for 1t may 1indicate myocardial
mvolvement which may result 1 unexpected death

[The potential senousness of sarcaidosis 15 generally wnderests

Tt 3d 930637 A gust 1948
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294 THE CHEST

mated because the pulmonary lesions often subside pantanconds
There 15 a defimite possibility of progressive disabling dreae On
thys account when the condition 1s diagnosed at or near sts incep
tion rest treatment would seem fo be fanional m view of the lack
of any specific therapy The purpose obviously would be to faver
the mcrease of nonspecific ressstance agamst a disease which 2p-
pears to be due to same infectious agent —;

Tuberculin Neutrahziag Factor 1n Serum of Patients
with Sarcoldosis A Q Wellsand ] A H Nyhet (0%
ford Unnv ) found that serum of patients with sarcod
0515 can modify or neutralize the abihity of old tuberculin
(OT) to cause a typical reaction m shin of hypersens!
tive persons The phenomenon 1s occasionally observed
with apparently normal serums and with those from
patients with diseases characterized by mobilization of
epitheliotd cells such 1s kala azar Occastonally sersm
irom a patient with <arcordosts does not neutralize o1,
especially after treatment The test 1s unsuitable as 2
routine dragnostic procedure for these reasons

The neutrahizing factor seems to be present in greater
amoumnts or more potent when the sarcoid process »»
active The same serum when used 1 patient with a
trve progressive tuberculosis s Jess effectnve than when
used in persons without acte tuberculosss Becau e
beryiosis may sometimes be confused with sarcoidost>
1t would be of nterest to know 1f the serum from tho ¢
with berylliosis possesses neutralizing propesties

Electrophoretic fractionation has disclosed that the
tuberculin neutralizing power 15 1n the gamma globulin
\ormal human gamma globulin shows no such activtty

PNEUMOCONIOSIS

Aluminum Therapy 1n Advanced Stlicosis John A\
Berry® (Denver) reports experiments to deternmine if m
halation of aluminum powder s of alue m stlrcons
treatment Ammal esperiments published 1n 1937 showed

& 39441 M 11949
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PANEUMOCONIOSIS 295
that alomunum powder caused regression of mmmature
sibicotic nodules A gelatinous aluminum hydrovide coat
wig was formed about selicon particles Several tears
fater this treatment was reported valuable m human silt
cosss and since then many asticles published have wm
plted that patrents with silicosts were reliesed of symp
toms by admumstration of ahumnum Berry {cels these
studies were not satisfactorsly controlled

In thes study 33 men with sihicosis were placed m a
room tnte which awr was blown by a specratly destgred
machine Fine al particies n a of
1 mg cu fr were blown tata the room while 26 of the
patients were treated and ar without alumuonm was
blown nte the room while 9 control patients were
studied \lassive conglomerate lestons were present in
96 per cemt of pattents and discrete nodulation 1 4
per cent Average time since last exposure to silicon in
the treated group was 32 3 ears and in the cantrot group
44 years Treated patients were exposed for an average
of 96 dav s and controls 53 days

Results of therapy were eraluated chiefly by estsma
tion of disabtlty dyspnea chest pamn cough and sputum
In all categories more smprovement was found m con
trals than n those treated with aluminum AH 35 patients
thought sthev were recening the same therapy

In the aluminum treated group no objectine chanses
nere observed which could be attributed to metaltc ther
2py  \thou h no dehnite conclisions were made because
of the small group studied Berrv suggests that the good
sesults previously reporied might be only psychelogic

ITis tudy will prohably put a stap to the use of aluminum a2
Teast unhf more expe ymental work has been completed Inhaled
alum oum luo ¢ may sot be entirely mnocuous  There 15 often an
glement of ane ety 1a the sil cotic pat ent wheh colars hus subjec
tive synsptomss and his apparent sesponse 13 treatment —Ed 1

Poeumomtis and Granulematonis Peculiar to Berylitum
Workers Franh R Dutra’ (Unn of Cincinnati) states
that grannlomas wm shan aad subcutaneous tissue into

€3 Am Y Pah 435376265 N mbe 1938
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which beryllium oxide has been introduced accidentally
are smular to those in the lungs and provide further
proof that beryllum 1s pathogenic 1n contact with lving
tissues Tissues from 7 persons who died of acute pnet
momtis and from 13 who died of chromc granulomatosts
were examined Pathologically differentiation into acute
and chrome drsease 15 not clearcut for all stages of
transttion between them have been seen The designation
acute pneumonitis 1s madequate since exudate organt
zation not ordinarily considered part of a strictly acute
reactron was noted 1n six of the seven acute cases The
designation chronic granulomatosts neglects mention
of emphysema and diffuse fibrosis which are more im
portant to the patient s well bemng and pulmonary funt
tion than are granulomas The earliest phase of recog
mzable granuloma was seen 1n a pattent who died of
acute beryllum pneumomtis whereas all well deseloped
granulomas were found n patients with chrome disease
Grossly the lungs mn acute pneumonitis were boggy
and consolidated whereas in the chrome form they were
1 and emphy
Microscopically the acute cases were characterized by
mflammatory exudate and early formation of connecttve
tissue 1n the lungs There were varying amounts of flud
1n alveoli with mononuclear cells and scattered lympho
cytes plasma cells polymorphonuclear leukocytes and
erythrocytes (Fig 57) In some alveolt desquamated al
veolar lmmng cells coalesced to form giant cells around
degenerating and necrotic masses of mononuclear cells
In later stages there were proliferation of fibroblasts
within adjacent alveolar walls orgamzation of the pe
riphery of the mass and formation of a granuloma with
fibrimord materal at its center (Fig 58) In all cases
interstitial tissues of septal walls were anfiltrated by
1lymphocytes and plasma cells Fibros:is mamfest by
early appearance of reticulum 1 intra alveolar exudate
and ingrowth of fibroblasts occurred fairly early n
acute pneumonitis
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Morphologcally cases of chrome granulomatosis rep
tesented a further devel of aiute
Intraseptal lymphocytes ind plasma cells were more
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which bery llium oxide has becn ntroduced acerdentally
are sunilar to those m the lungs and provide further
proof that beryllim 1s pathogentc 1 contact with living
tissues Tissues from 7 persons who died of acute pncu
momtts and from 13 who ded of chronic granulomatosts
were exarmned Patholo,ically differentiation mto acute
and chronic disease 15 not clearcut for all stages of
transition between them have been seen The designation
acute preumonttis 15 inadequate since exudate organt
zatton not orditarily constdered part of a strctly acute
reactton was noted 1n six of the seven acute cases The
designation chrome granulomatosis neglects mention
of emphysema and diffuse fibrasts which are meore 1m
postant to the patient s well being and pulmonary fur¢
tion than are granmlomas The earliest phase of recog
nizable granuloma was seen in a patient who died of
acute bery linm pneumonttts whereas all well developed
granulomas were found 1 patients with chromic disease

Grossly the lungs 1n acute pneumonitis were bogg;
and consolidated whereas 1n the chronic form they were
voluminous and emphy sematous

Microscopically the acute cases were charactert ed by
inflammatory exudate and earfy formation of connectve
tissue 1n the Jungs There were varymg amounts of find
1n alveoll, with mononuclear cells and scattered I,vaho
cytes plasma cells polyvmorphonuclear leukocytes an
erythrocytes (Fig 57) In some alveoh desquamated al
veolar Jining cells coalesced to form guant cells around
degenerating and necrotic masses of mononuclear cells
In later stages there were proliferation of fibroblasts
within adjacent alveolar walls orgamzation of the pe-
riphery of the mass and formation of a granuloma with
gbrinord matersal at ats center (Fig 58) In all cases
interstitial tissues of septal walls were infiltrated by
Iymphocytes and plasma cells Fibrosis manifest by
early appearance of retrculum 1n mtra alveolar exudate
and ngrowth of fibroblasts occurred farrly early m
qcute pnenmonitts
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maternal ar a Lan,hans gant cell They were conhned
1o enlarged septal walls or pentruncal connective tissues
Within seme 7 11 nlomas were pecuhar basophihic struc
tuse rdentified as conchotdal bodies often found n
Boeck s sarcord tFig 9} These bodies were een i 11
of the 13 chronic cases and sometimes wete enclosed m
the crtaplasm of a grant cell The hnal stage of the gran
uloma seen n five cases was 4 single nodule or coales
cence of seiveral nodufes which had become completely
hbrotic (Ti, 60)

In the acute cases br P y 1nd med: |
Iymph nodes were by pereme and contarred large mono
nuclear celfs whereas in chromc cases tibrosts grami
lomas and gant cells were found In one case of acute
preumonitis there was marhed centrolobular necrosis of
the liver whereas in one of chrome granulomatosis the
Iinver contained granulonsas

1 esions ot acate bery thu n pneumonitis are not specihc
1w therr esther phases buwt after two weehs when the
well defined granvh of chrame granul ap
pear the lesions are duferent from tlose ot anv other
pathalogic pro ess BersHwm granulomztasis has been
confused with Boeck s sarcord bur the ¢ condimon ¢an
be differentated readih by microscopic exarmnation ot
ussues Analvsts of tissue from  even cases of typrcal
Boeck < <arcaid hias faorled to reveal herylnm A history
of bervibum exposure and s recovery from urine or
te lungs berylram p from all
other condstsons

{The re piratory doff vity cau ed by thi  conditon sometime
described a b rythas:  eems o be referable ¢hefly to the or
ganszatn { e valls of (hc puxmmry alvest mitecfermg with

difin son ot ga es atro memtrane The work of Bruce

arite as ocates (Am Rey Thherc §9 364 390 4pr! 1939) and

of Patle s Cournand ard Rickards (Nedicne & 175 Februrny

19493 %hn the mecham m and effect of the d Fu_on diff culty

rs from 1) 2t of certain other pulmo) 1y Hibro es S\

th Wustacy f xpo ure t berythum the (urmo at tests help to
support the dagn 1 of the pufmonary 1 s

3 15 regort § that the Urte] States Pn.‘Ic H alth Service and
farge mdutrt o1 b oherslhum ¢ 2 tazard have agreed to
ea nres (or 1t el mumatinn Much new gaper nd v B opul haty
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numerous than were free cells 1n alveolar spaces Poly
morphonuclear leuhocvtes were virtually absent but
there were manyv Lanzhans giant cells Lmphysema nas
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extensive and fibrosis 1n septa granulomas and pen
vascular and bronchial regions was marked Granulomas
cansisted of a peripheral zone of loose fibrous tissue sur
roundmnt, necrotic granular eosinophrlic de fbrinod

S
&5



VASCULAR DISTURBANCES 301

berylliosss Thus beryllum in urine 1s an evidence of
beryllium absorption rather than of berylliosts and 1n
dicates exposure to beryllum If the substance 1s found
i unne ot a patient with pneumonitis the possibility
that the lung disease 1» caused by berylhum must be
seriously considered

CIRCULATORY AND VASCULAR
DISTURBANCES

Effect of Patent Ductus Arteriosus and of Interauricu
lar and Interventricular Septal Defects on Development
of Pulmonary Vascular Lesions henneth J Welch and
Thomas D hunney® (Peter Bent Brigham Hosp } studied
67 cases of congenital heart disease 1n which there was
left to right shunt to determune the effect of the altered
hemodynamics on the pulmonary vascular bed The
lessons were classified under the headings intimal pro
hferative changes hyaline changes and medial changes
Findings m 10 controls for each of the first seven
decades of life were compared Incidence of pulmonary
atherosclerosis due to aging alone was high even in the
third and fourth decades

In all but 1 of 25 cases of patent ductus arteriosus
changes 1n the pulmonary vascular system were no
greater than those 1n controls of comparable age No
medial changes were found All changes observed were
atherosclerotic i type

There were 25 cases of unguarded mterauncular septal
defects at least 08 em 1n diameter In 13 uncomplicated
cases the pulmonary vascular lesions were no greater
than in controls of the same age In eight of nine cases
complicated by rheumatic mvolvement of the mutral
valve pulmonary vascular lesions were greater than in
controls and occurred earlier With superimposed mutral
disease a mechameal factor 1s mtroduced which greatly

() Am J P th 24729761 T 1y 1948
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has also made worhers conscious of the rish The edutor has «e
cently seen a patient whose pulmonary disease seems difimtely te
fated to the handling of fluorescent lightimg tubes 1n a large theater
His job was to dispose of old tubes which he did bv ‘breaxmg
them 1nto an ash can He was not aware of the cause of hy meress
iny, disability until he heard a warnig over the radio —E&

Value of Beryluium Deternunations 1n Diagnosis of
Berylliosts T R Dutra | Cholak and D M Hubbard®
{(Univ of Cincinnatr) used an accurite spectrographt”
method for determiming minute quantities of berylhun 1
flurds or tissues of patients suspected of having tenlo
s1s Analysis of 24 hour urine specimens of 27 perso
suggested that most persons with acute beryllum pne
monitis may be expected to have small quantties o
berylhum mn the urme Beryllium was found at least onte
in urines of 5 of 14 pattents with occupational chrom
pulmonary berylliosss Excretion of the substance vane
from day to dayv so that a few negative results do not
ritle out 1ts presence

The toxic agent was present m 24 hour urine Spect
mens of three of five patients with nonoccupatmnnl
chrome pulmonary bervliosis None was found 1n the
urine of s1x patients who had recovered from acute pnev
monttis and were no longer worhmng in the bery [lum
industry All of six patients who had recovered irom
acute pnetmomitis and resumed work mn the industry
were excreting berylum in the urine Healthy persons
working m the industry also excreted beryllum

In a few subjects beryIhum could not be recovered
from the sputum but was detected in blood and renal
calculr Tissues from 7 persons who dted of acute put
monary berylliosts and 9 of 10 persons dying of chrontc
disease contaned varying amounts of beryilum In
those who died there was no correlation between dura
t1on of exposure or illnes> and amounts of bery Hium 1€
cavered from the lungs

Amounts of beryllsum 1n urmes of apparently healthy
s exposed to berylhum dusts were approximately

persorn:
ons with acnte or chronwc pulmonary

the same as 1 pers
(8) Am Ja Pth 29 9238 M b 1939
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teristic finding 15 1scherma of the wvolved pulmonary
scgment represented on an x ray by a segmental area of
increased radiability whose shape 15 determined by con
figuration of the myvolved pulmonary segment Central
1o the embolism site the vascular pattern 1s well outlined
but m the arez 1tself the vascular pattern staps rather
abruptlv There are often increased density and sharper
demarcatron of the mvolved vessel The local area with
dimtmshed or absent vascularization corresponds to the
pulmonary segment supphed by the occluded artery

Dufferential dragnos:s includes obstructive emphysema
and localized areas ot nonobstructive emphssema In the
former one sees a shift of the medizstinum toward the
normal side and depression of the involved diaphragm
during exptration Localized areas of nonubstruciive
emphysema may be more difhcult to distinguish

Expenimental Pulmonary Infarction Abnormal Pul
monary Circulation as Prerequisite for Pulmonary In
farction Following Embolus Don W Chapman Llovd
J Gu,le and Paul W W heeler? (Baylor Lan ) produced
pulmonary embolism 1 12 normal mongrel dogs by re
leasiny trom the jugular veins bload clots produced by
thrombin 1njectrons At autopsy 3 10 davs later lung
infarction was not demonstrable

Pulmonary congestion occurred m tour do,s receiving
alpha naphthyithiourea intravenously Of eight receiv
ing alpha naphthylthiourea just before release of intra
vascular clots three showed pulmonary tatarction distal
to emboli and four showed intra alveolar hemorrhage
without necrosis distal to the emboh

The results substantiate the observations of other 1n
vestigators that embohsm alone does not result i tnfarc
ton of the normal lung This 15 probably because blood
supplied by bronchial arteries or through anastomoses
between intralobular pulmonary artertes 1s adequate to
maintain nutrition Interference with this circulatton by
production of pulmonary congestion or edema or both
15 apparently a prerequisite for intarction tollowing

() A h Tt Md 83158163 Fbru 1949
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alters the extstin, dynamcs ot blood flow witiun the
heart Increased pulmonary blood flow 1 followed bt
development of widespread pulmonary s asculr scleros!

There was no dilatatton ar gross evidence of athero
sclerosts of the pulmoniry arterses in 11 cases of sigmfi
cant unguarded mterventricular septal defects Mcro
scopic evidence of mtimal proleratne and hyalme
chan,es m the pulmonary vessels was found 1 one €358
1 which there was 2 2 ¢m ntersentricular septal defect
the lsgest m the series In six patients with a combm2
tion of lesions grving a left to right shunt the pulmonant
atherosclerotic change was propartianate to the patents
age and the magmtude of the shunt The qtestiog ©
rassed whether madern urgical operations to reliese the
symptoms of congemtal pulmonic stenosts may not pro
mote development of pulmonary atherosclerosis

The common factor i cases with pulmonary asctiat
lesions w1s marked increase in pulinonry blood fow

[ Accelerated development of pulmonary athero clerosis by such
disturbantes of circulation emphasizes the mechanical fadkTs
whih may be wmpli at d It 15 seldom posstbl to diagnose these
pulmonars va cuf r chinges clinicatly but the hnding of pulmenaty
hypertenston may  vggest their presence —Ed 1

Pulmopary Embolism without Infarction. Robert
Shaptro and Leo G Rigler! (Univ of Mianesota) report
three cises confirmed at autopsy of pulmonary €
bolism wsthout mnfarction Embolismt of a luny i a per
son with normal crrculation docs nat ordinanly produce
nfarction In patrents with cardiac decompensatinn 0
farction 1s rather frequent This paradox is explawed by
dual urculation to the lungs throuxh bronchial and pul
monary vessels Westermark found that only 20 per cent
of cases it nhih pul 5 embolism was bhished
at attopsy showed evidence of infarction He concluded
¢hat hemorshgic mtarction does not occur unless there
1s ovclusion of both the bronchial and the puimonart
arterres

In pulmonary embolism without mnfirction the charac
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1n the less severe forms of pulmonary embolism whereas
1n patients with fatal embol1 debility and mmpaired gen
eral health were pred:sposmg facmrs

Phlebothrombosis or thr bitis was recogmzed
climecally Lefore fatal embollsm mn only seven cases
nonfatal p y embaolic attacks oc

curred 1n 14 whereas 42 had no warning infarcts before
death

With phlebothrombosis intersuption of the venous
trunk above the site of thrombosis 15 indicated because
anticoagulants though preventing further propagation
of thrombus do not reduce the danger of embolism from
a thrombus already present In thrombophlebitis ant:
coagulants should be used to prevent formation of a
bland thrombus but higation 15 not indicated stnce with
out 1t there 1s little rish of massive embolism

TREATMENT —As soon as thrombophlebitis dey elops 50 mg
heparmn 15 given intraverously every 4 hours for 48 h m.xrs

ral ad of ® 15 started
and consists of a single dose of 300 mg the first day 200 mg
the second and 100 mg the third day From this time on dasage
15 regulated by daily determunations of prothrombin time
Exercise and motion are encouraged and the patient 1 al
lowed up with support of an elastic bandage as scon as tem
perature has become normal

UNUSUAL CONDITIONS

Tumor Forming Amyloidosis of Lung Report of Case
1s presented by Allan L Haynes (Mayo found) O
Theron Clagett and John R McDonald (Mayo Clinic)
The most famibar mamfestations of amyloidosts are
extensive deposition of amyloid 1n liver lidneys and
spleen 1n the course of chronic suppurative disease In
tecent years deposits of amyloid have been seen with
increasin,, frequency in other organ with or without
preceding disease Primary amylordosis usually 1nvolves
multiple sites 1n mesodermal uissues such as the heart

@) 5 g y21014 Fly 138
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embolus to the lung This observation 1s substantiated
by clinical and autopsy findngs

[This and the following ‘article complement each other The pos
sibility of 2 roentgen diagnosis of pulmonary embolism without

4 P
tc;’ .ﬁ;fgﬁ.;fyf""r?d segment sxm;]sar ;o that mv,embonsm Ed.}
and Relation to Antecedent Vemn Disease Pulmonary
embolt of some degree were found by Leo M Zimmer
man Daniel Myjler (Chicago) and Alfred N Marshall
{Portland Ore)mn61 Dper cent of 5 583 autopsies (repre
Senting an over ail postmortem percentage of 56) The
embolt were classed as purely mncidental findings m 166
of which 154 ongmnated 1n bland thrombr and onlv 12
from mfective phlebitides There were 108 embolt from
bland thromb: § from ippurative thrombophleb
and 10 from Suppurative phlebitis which contributed
partially to the patient ¢ death Massie primary or fatal
embolt resulted from bland thrombi i $3 mstances and
occurred 1n patrents with nonsuppuratise thrombo

tremity veins Most incidenta] and contributory embols
occurred 1 medical patients but fatal embol; were three
times more frequent 1n surgical patients Massive enbo
lism was the primary cause of death 111 005 per cent of
patients undergoing major surgery

Cardiac disease was an important Ppredisposing factor
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Jateral ieision and resection of part of the sixth rib A hard
mass with charactersstics of malignancy was found the right
lung was resected and the night phrentc nerve mterrupted

The stony hard mass 6 cm 11 diameter m the nuddle lobe (Fig
61) completely occluded the middle lobe bronchus Microscopic
examination revealed deposition of amviord n nteralveolar
septa particularly around blood tessel Alveol were com

pressed and confluent masses of amylowd compressed the
bronchus No evidence ot preceding suppurative disease was
foun

[Recently 2 patient 1 the Chest Service of Bellevue Hospital
died pre umably of pulmonary failure secondary to atypical pul
monary hbrosi = At autopsy the condition wa found to be due t
1 seminated primary pulmonary amylosdosis an extremely rare
occurrence —Ed )

Gumma of Lung Report of Case Treated by Lobec
tomy 1s presented by Charles W Findlay Jr Willam L
Lehman and Lowms A Rottenberg® (New York City)

Man 59 was hospitalized Oct 27 1947 because of pan m
the left side of chest and persistent cough productive ot small
amounts of vellsw nonfoul nonbloody sputum of five weeks
duration Hi tory included penile lesion at age 18 with sub
sequent positive Wassermann reaction and several injection
treatments Dulness and tubular breathing with fine crackling
respiratory rales were heard over the left lower lobe poster:
orly Blood hiine and Wassermann test reactions were 4 plus
to all antigens Collowdal gold curve was flat and spial flud
‘Wassermann reaction negative Chest x ray (Figs 62 and 63)
showed a well defined lobulated area of increased density
po teriorly and medially m left hemithorax Pemcillm 400 000
unmts daily intramuscularly for 12 day and subsequently
when diagnosis of gumma of the lung was contemplated
1000000 uits daily for 2 weehs resulted in progre sive de
crea e i volume of the lower part of the left lung 1n wiich
the le 1on was thought to be with elevation of the left side of
the diaphragm as seen on x ray A month atter admussion left
Tower lobectomy was carried out because of fatlure of medical
treatment and the impossibiity of rubng out neoplasm Gross
and muicroscopic exanunation of the surgical specimen (Fig
64) confirmed the presence of a 7 X 7 X 4 cm gumma Post
operative cour e was uneventful

umma of the lungs 1s twice as common 1n males as
in females but the course m the latter 1s more fulminat
g Symptoms are those of any chromc low grade lung
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lungs and sheletn! muscles Occastonal large solttary
masses of primary amsloid are found sn these meso
dermal tissues Tumor forming amy loidosis has been ob-
served 1n the shin tongue larynx trachea wrnary blad
der and urethra

Man 66 w1s referred for treatment of a tumor of the sivht

Fg 61—~Amyl im 4 mdll It of I a oc ludmg
mgdl dl‘hdb han rat Ady CE e mdaii' 16e N
* e

5
im (Cont y fHan AL ¢! Sugry2él)
1 July 1948)

tung In addition he had thyrotoxicosts and was treated sith
sodine and thyrordectomy X 1 revcaled an obstructne le 1on
of the middle Jube bronchus and atelectasis of the lobe Bron
choscopy did not disclose a tumor and mitcro copic exammation
of sccretions obtamed from the bronchus did not reveal neo-
plastic cells Bronchography howeser showed a filling defect
of the muddle lobe bronchus

The right side of the thorax was expo ed through a postero-
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serologic reactions may be negative Pulmonary tubercu
losts should be ruled out by repeated examunations of
sputum concentrates or gastric washings for aud fast
bacillt by competent techmicians There are no character
1stic X ray features of the disease and the more common
diseases such as tuberculosis neoplasm and chromc
pneumomtis should be excluded before pulmonary
gumma 15 dhagnosed

Ii the lesions do not respond immediitely and strk
ingly to antisyphlitic drugs exploratory thoracotomy
should be performed to make certan that the lesion 1s
not carcinomatous If the lesion 1s 2 gumma and does
not respond to medical treatment permanent and serious
parenchymal de truction has probably eccurred In such
conditions the lung will be a site of repeated secondary
pyogeme 1nfections or mav be a potential source of
hemorrhage and should be removed by lobectomy or
segmental lobectomy

{The ranty of gumma of the lung should be kept 1n mind when
considering the diagnosis —Fd 1

Daverticula of Thoracic Esophagus According to Her
bert G Adams® (Lahey Climic) traction diverticula
usually occur 1n the mudesophigus and are associated
with mflammation of adjacent hilar nodes They are
rarely large enough to obstruct the esophagus or to
retamn food and therefore surgery is rarely necessary
unless there are complications such as periesophageal
abscess or bronchial fistula Most diverticula of the
pulsion type occur n the pharyngocervical esophagus
Technical aspects of the surgical management of these
diverticula have become well established Because pul
s1on diverticula of the thoracic esophagus are rare surgt
cal technic 15 less well established

Symptoms from diverttenla of the ecophawus are e
lated to progressive 1 ob
and range from indefimte gastric symptoms substernal
distress and pam dysphagia regurgitation vomiting
and finally malnutrition and debitity
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infection and phy sical findings are those of pulmonary
consohidation The blood Wassermann test has diagnos
¢ie value butsf antisyphifitic therapy has been snstituted
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Though there may still be occasional indications for
the operation performed on the first three patients
Adams recommends that excision of the sac be carried
out 1 most patients with e ophageal obstruction from
diverticulum of the thoracic esophagus

TRAUMA AND MECHANICAI INJURIES

Rupture of Bronchus Due to External Chest Trauma
Report of Three Cases with Recovery Paul H Holinger
(Chicago) Albert R Zoss (Cincinnati) and kenneth C
Tohnston® {Chicago) state that rupture of a bronchus
15 an unusual and serious complication of severe external
trauma The mechanism by which trauma produces
bronchial rupture 15 unknown In recorded cases auto
mobile 1njuries predominate No mention ot bronchial
mjury 15 made tn surveys of chest injuries encountered
m World War IT The left bronchus 15 more frequently
mvolved and the usual site of mjury 15 just below the
corvna I the individual survives the mjury
some degree of bronchial stenosis usually complete
inevitably results

Following bronchial mnjury the anway becomes per
manently and completels interrupted aeration to the
affected lung ceases and rapid absorption of trapped air
with complete parenchvmal collapse occurs The m
volved lung remains 1n a chronic state of sumple or un
compl d atel egative leural pressure
on the affected side rises noticeably This 15 tollowed by
shift of mediastinal structures contraction of the hemo
thorax elevation of the diaphragm and distention of the
contralateral lung Distention and possible emphysema
are more serious i adults than in children Absence of
mfection 1 the chronically collapsed lung 1s striking and
15 probably due to lack of signihcant pre existing infec
tion and to the barner to subsequent bacterial 1nvasion
from above

) Laysg o 58817833 A gut 1948
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Adams operated on five patrents with pulsion dnertic
ula of the thoracic esophagus Details of the technic are
shown 1n Figure 65 - and B show the techme used i
three patients before pemcilltn was available The apex
of the sac was elevated along the long axis of the esopha
gus and sutured to the pleurn at the highest powt of e
1ation which would not produce traction or angulatien

Fg 65—Ope tv pocd 4
2 |I pedct Tt n £

tlpy 1 ate] t (1 fse
€ty £A1 n Y5 Sy els 0t 199)

of the esophagus This maneuver pernits free dramage
of the sac ¢ D and E show the techmc used mn two
patients gnen pemcilimn every three hours for two davs
before operation and continued after operation The sac
was clamped and excised

All patients obtarned complete and lasting relief from
esophaeal symptoms Of the first three patients two
were asymptomatic for one vear and five years until
they died of miliary tuberculosis and coronary occlusion

respectrvely  one was well seven vears after operation
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days duration He had been unconsctous 4 days after an auto
mobile aceident 434 months previously Chest x ray taken 10
days after the accident revealed moderate interstitial emphy
sema throughout the night lateral chest and m the right side
of the neck fracture of the night first ib night pneumothorax
with approximately 35 per cent collapse of right lung and
elevation of right hemidiaphragm Dyspnea persisted after the
accident but did not become severe mutil two days before
rehospitalization

Physical examination revealed complete collapse of right
lung with pronounced dsplacement of trachea and whistling
breath sound on the night X rays verified previous findings
and showed the right main stem bronchus to be occluded yust
beyond the canna Bronchoscopy failed to reveal a tumor at
this area and hiptodol® mjection showed bronchial occlusion
complete 1 em beyond origin of the right upper lobe bronchus
Biopsy of the region revealed only bronchial tissue

Operation was performed No tumor could be palpated but
the night lung was removed Pathologic study showed atelecta
sis of the right lung with a cicatrix of the right man stem
bronchus

Tears of main stem bronchi at or close to bifurcation
of the trachea have been reported after severe chest m
Jury 1n 32 patients The usual clinical picture 1n these
patients 15 shoch dyspnea anoxia nterstitial em
physema and cough Persons who survive such accidents
may develop post traumatic bronchial occluston with
pulmonary cnllapse Chest x rays may reveal nb frac
tures 'y
compressions and medlastmal shifts Where bronchral
occluston 1s complete classic x ray findings of pulmo
nary collapse develop Bronchograms reveal cup shaped
bhind pouches al site of occlusion

Sp Rupture of E: Thomas J kin
seIla Russell W Morsc and Ambro e J Hertzog® (Min
neapolis) found the condition reported m the literature
more than 50 times Among these patients correct chiny
cal diagnosis was made only 14 times Death occurred
all but four 1n two of these esophageal rent was re
parred surgically and in the other two empyema formed
and healing occurred after esophageal fistulas had closed
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Diagnosis of bronchial rupture immedsately follaniag
the major 1njury 15 difficult because concomtant mpures
usually complicate the picture No single or composite
chimeal findings are pathognomonte of bronchral jury
at this stage Bronchoscopy 1s too hazardous and unwar
ranted i the early critical phase Presence of pessistent
lung collapse after survival is assured demands further
study by bronchoscopy and bronchography Yiben the
patient 1s seen many months or years after mjury dig
nosts of a previous bronchial myury may not be sunple
S mptomatology s variable and not distinctive Chest
X rays will show the total Jung collapse and suggest the
underlying bronchial obstruction which should be tves
tigated appropriately

Immedtate treatment of chest trauma complicated by
bronchial rupture does not differ from that of any chet
mjury When the early erstical phase has been survived
and diagnosts established specific therapy should be
seriousty considered but because of limsted possibilities
for treatment none has beens evolyed Operative repatt o
the ruptured bronchus has been suggested but not at
tempted Patients 1n the late phase with no evidence of
respiratory smpairment probably requre no actue ther
apy Pulmonary resection offers the only praspect of
complete eure for patients with partial stenosts when
complicating bronchopulmonary mfection develops In

those with p resp y pl and Iugh
negative intrapleural pressures on the imohed side
therapeuttc horax should be § If symp

tom causes are not apparent trial of artificial pneumo
thorax 1s justified ¥n adults thoracoplasty to correct
medtastinal displacement and to himut overdistention of
the contralateral lung may be considered 1f preumotharax
15 not feasible

Traumatic Bronchial Rupture with Occlusion 1s de
senibed by Phihp J Hodes Juhan Johnsen and Joseph P
Atkins® (Umv of Pennsyluana)

Man 36 was hospitalized because of severe dyspnea of tno
TG Am § Roentgen ! 60 448459 Octobe 3935
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days duration He had been unconscious ¢ days after an auto
mobile accident 434 months previously Chest x ray taken 10
days after the accident revealed moderate interstitial emphy
sema throughout the right lateral chest and 1n the right side
of the neck fracture of the right first nb nght pneumothorax
with approvimately 35 per cent collap € of right lung and
elevation of right hermidiaphragm Dyspnea persisted after the
accident but did not become severe until two days before
rehospitalization

ysical examination revealed complete collapse of right

lung with pronounced displacement of trachea and whistling
breath sounds on the night X rays venified previous findings
and showed the right main stem bronchus to be occluded just
beyond the canna Bronchoscopy fatled to reveal a tumor at
this area and liptodol® mjection showed bronchial occluston
complete 1 cm beyond origin of the right upper lobe bronchus
Biopsy of the tegion revealed only bronchial tissue

Op ration was performed No tumor could be palpated but
the night lung was removed Pathologic study showed atelecta
sis of the rght lung with a cicatrix of the night mamn stem
bronchus

Tears of main stem broncht at or close to bifurcation
of the trachea have been reported after severe chest 1n
Jury in 32 patients The usual clinical picture in these
patients 1s shock dyspnea anoxma ntersutial em
physema and cough Persons who survive such accidents
may develop post traumatic bronchial occlusion with
pulmonary collapse Chest x rays may reveal mib frac
ture I emphysema 1 Y
compressions and mediastal shifts Where bronchial
occlusion 1s complete classic < ray findings of pulmo
nary collapse develop Bronchograms revezl cup shaped
blind pouches at site of ecclusion

S; Rupture of Esophagus Thomas J kin
sella Russell W Morse and Ambrose J Hertzog® (Min
neapohis) found the condition reported mn the literature
more than 50 times Among these patients correct chim
cal diagnosis was made only 14 times Death occurred 1n
all but four n two of these esophageal rent was re
pawed surgically and in the other two empyema formed
2nd healing occurred after esophageal fistulas had closed
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The authors report five cases Correct diagno s was
made chmcally 1n three pitients and prompt surgreal re
pair saved the life of one

Csse §—VMan 67 had sudden onset of severe pasa i €t
gastrium and left chest and mmediately collapsed There was
nothing 1 personal or famuly history to elucidate the eprode
He had marked respiratory distress and shock The Jeft chet
wa hyperresonant and without breath sounds The abdomen
was not teitder or rgid and contamed no mM1Sses On 2dmis
sion lie was beheved to have a spontaneous Jeft pneumothorax
Findings of sub pphysema and left hydrop
thorax suggested diasnasts ot suptured esophagus A smad
amount of barium grven orally appeared promptly m the Jeft
pleural cavaty

Operation was begun 8% hours after onset of symptoms
The chest was opened through a posterolateral mncision waith
resection of a large segment of the ninth b po teriorhy
hiter of food 1nd fluid was remosed from the pleural space an
14 m perforition of the Jeft posterolateral e ophageal wall
Just abose the cardiac end of the stomach was repaired N
ulceration or neoplasm was seen Four catheters were merte
through stab wounds 1 the left pleura! cavity the chest was
clo ed nd pemcillin and sulfadiazine were admntstered Flud
and blood vere used postoperatnely and continuous suctiot
was mamtained on intercostal catheters

A che t x ray five days after operation showed a density 7
right lung held interpreted as pneumonia On the eighth d3y
hie had sudden severe pam m the right chest a transient drop
1n blood presstre and was rrrational There was no expect0rd
tion of blood Toward midnight he had nother attack of chest
pain and died six hours later Autop y revealed the smmediate
cause of death was pulmonary embolism Source of embolt
was not deterimned

The clmical picture tn this condrtron 1s charactertic
An apparently healthy person usually a man often a
dicted to eating and/or drmhing heavily suddenly de
velops excruciating patn in epigastrium and left chest
and shoch Often the pattent has just fimshed a large
meal but some patients vonut because of 2 neurogenic
Jeston or some other reason Pamn does not respond to
Jarge doses of morphine The most frequent msdagno
s1s has been ruptured peptic ulcer but all other acute
upper abdommal and chest complications may be con
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sidered Physical hindings 1n the chest suggest diagnosis
Findings of diagnostic value by < ray mclude med:
astinal emphysema a flmd level 1 the mediastinum
pneumothorax on one or both sides (usually left) a flud
level 1 the pnenmothorax and absence of subphremic air
{(noted 1n only about three fourths of patients with gas
tric or duodenal perforation) Aspiration of fluid resem
bling vomutus from the pleural cavity aids diagnosss

Hertzog inflated the stomach and esopha us of ca
davers and found that pressure necessary to burst the
stomach was 4 9 mm Hg and the esophagus 10 33 mm
Hg Healthy youne adults can easily blow pressures of
110 190 mm Hg

Spontaneous Rupture of Esophagus Report of One
Case with Recovery 1> made by Julian A Moore and
James D Alurphy? (Veterans Hosp Oteen NC )

Man 33 was admtted to a civihan hosptal becau e of sud
den sever left epigastric pan and vomting of blood the
mornmg after he had consumed five highballs For 10 vears

he had had indigestion which had been attributed to p ptic
ulcer without radiographic verification After one previous
similar attack he had been op rated on and was told that he
had acute pancreatstt

Operation was performed 5! hours after hospitalization on
the Fresumptmn that he had a perturated peptic ulcer but
careful search of the peritoneal cavitv revealed no cause for
his symptoms Six day after operation a chest x rav rev al d
widemng of the mediastinum and left hy lropneumothorax.
Thoracentests yield d 135> ec ot clear amber flud without
orgamsms Affer many thoracenteses purulent pleural fiurd
sour smelling and acid 1 reaction was found Barwm grven
orally appeared 1n the left chest Diaphragmatic herma with
perforated ulcer 1n the hermated portion of the tomach was
diagnoses

The pattent was tran ferred to the Veterans \dmunistration
Hospital and 2 left thoracotomy was p rformed ior dmm:lge
of empvema was also
nutrition o that 22 dav later 1t was fea ible tc rep’m' the
suppo ed diaphragmitic herma

\When the chest was entered the tomach was not fcund but
examination of the esophagus revealed a 4 cm rent just above
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the duaphragm which was repaired Pemicillin was contiued
through an uneventful convalescence and the patient was
charged four months after operation completely well

The authors favor waiting to repair spontaneous
esophageal ruptures because of the precarions condition
of patients immediately after such catastrophes and the
tendency of the lessons to heal spontaneously They rec
ommend immediate dramage of the thoracic cantty use
of antibiotics and maintenance of nutrition by Jejunos
tomy
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PART 111

THE BLOOD AND BLOOD I'ORMING
ORGANS AND THE KIDNLEY

GENERAL CONSIDERATIONS

The articles m thy section consider some general principles that
concern the functions of the bloud and bluod forming organs
normal and pathologic condstions —]

Oxygen Saturatton i Bone Marrow and in Artenal
and Venous Blood dunng Prolonged Hemorrhagic
Erythropotesis was studied by Wilson C Grant! (Colum
bia Umv) Anema was mduced 1n eight male dogs bv
repeated small hemorthages and this condition was mawn
tamned for 40 100 days Diet was adequate and contaned
5060 mg total won but was not supplemented with

lobin concentration of jug
uvlar vemn blood was mamtamed at 48 71 per cent of nor
mal during the studv Oxygen saturation of arterial jug
ular venous and bone marrow blood was measured once
or twice before anemia was preduced and thereafter that
of bone and venous blood at approximately weekly n
tervals and that of arterial blood less frequentlv

Reticulocytosts between 2 and 5 per cent during the
anemic period indicated that active red blood cell regen
eration was tn progress Grant s calentations mdicate that
red blood cell regeneration was proceeding so rapidly
that the mass of erythrocyvtes produced n one week
equaled 3R per cent of total volume of bone marrow

Artenial ox\ gen saturation was unaftected by the hem
orrhagic anemma Oxvgen saturation of marrow and jug
ular vein blood showed great mndividual variation in
anemic and 1n nonanemic ammals Oy gen saturation of
marrow blood was mot sigmificantly different during
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won intake must determine size of body iron stores
Dietarv 1ron requirements have been set at about 12
mg daily though the actual requirement for iron 1s
probably less than 1 mg daily The discrepancy 1s ex
planed by the fact that of the 12 mg i diet less than
10 per cent 1s absorbed 1n normal man However tron
absorption 18 more efficient 1n the presence of iron de
fictency and may increase to 50 per cent or more Ab
sorbed 1ron 1s distributed through the body via plasma
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Plasma 1ron 1s bound to a B, globulin called the 1ron or
metal bindin,, protein Normallv this protein ts only 33
per cent saturated with 1ron and n 1ron deficiency satu
ration 15 below 10 per cent

About 75 per cent of total body 1ron 1s concerned with
the hemoglobin cycle (Fig 66) Red cell destruction
oceurs in the reticuloendothelial system by phagocytosis
of old cells or 1f cells are broken down intravascularly
hemoglobin may be handled by the hidney In both in
stances however iron 1s returned for reuse by the bone
marrow Thus body 1ron constantly rotates through the



320 BLOOD AND BLOOD FORMING ORGAMS

anemia and control periods Oxygen concentration of
jugular vein blood fell s htly during anemia Arteno
venous and artertomarrow o cygen difference decreased 12
anempa

Though strshing and prolonged stimulation of erythro
poiesis was produced i these anmals there was 10
evidence to suggest lowering of the oxygen saturation of
the marrow blood classically constdered to be the stmu
ius to erythroporesis after hemorrhage

{Studies of the oxygen saturation of blood removed
puncture from nonanem:c and anemmc patients as wel
some patients with polycythemia vera have lihewtse shown m eur
hands 1o consistent relative anoxra in the last two groups Hov
ever as the technic used probably produces a sample of mrxed a1
terial and venous blood the results do not justify the abandonment
of the hypothests that hemoglobmn production 1s usually regefited
by the b of the p 1 blood for which
so much indirect expermental and climcal evidence exists —EdS

Pathologic Phystology of Hemoglobin Formatiod 18
discussed by Clement A Finch (Harvard Umv) The
hallmarh of anemias m which hemoglobin synthesis 1>
primanly mmpaired 15 microcytosss and a reduced con
centration of hemoglobin within the erythrocyte Hemo-
globin 1s produced m the normoblast and reticulocyte
stage of erythrogenesss The period of hemoglobimzatton
of the red cell 1s about four to ssx days and durng this
time a single developing red cell synthesizes some
300000000 hemoglobin molecules Though lttle
known of the process of hemoglobin synthesis certait
facts are known of the metabolism of the three mgred:
ents which constitute the hemoglobin molecule that 1s
protoporphyrin globm and 1ron  Protoporphynn and
globin are both synthesized 1n the body with ease and
the possibility of their hrmiting hemoglobin synthests 18
shght But the body frequently has difficulty m mobiliz
me t sron for h lobin prod: In man
ron defictency 15 the most frequent cause of anemi?

Tigure 66 15 a diagram of tron metabolism Iron 1s
aot actively excreted from the body only traces appeal
ing 1 urme and stools With no regulation of excretion
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later become denucleated This assumption leaves several
questions unanswered particularly the question of what
becomes of all the nucler Iisa Bostrom® {Stockholm)
presents the hypothesis su,gested by observations on
arculating blood that red blood corpuscles are formed
by the budding off of hemoglobmn holding cxtoplasm
from the erythrobiasts in the marrow not b denuclea

tion The stalkiike processes on the edge of the ervthro

cite disk seen so often in poshilocytosts are assumed to
be real stalks by which ervthrocytes were once attached
to the capillary walt { Fag 67) [hus stafhless blood cor

GCCCs b

{z 67 —S hma A +
mat oo of & 90 loc;
LN s €11

puscles would be formed when the wapillary wall 15 ex
tremely thin as m normal circumstances A thickened
wall or an abnormally long distance between the mother
cell outside the vessel and the ervthrocy te inside the ves
sel would require a bridge between them Adherence of
this Iink to the cel) when i1t 1 detached would explamn
the stafklike process of the porkilocyvte The process
would thus be a malformation which reveal something
of the mechanism of erythropotesis Then one ersthro
blast conld torm several ervthrowvtes by the smmple
process of budding off additional cvtoplasm

This hypothesis 1s supported by a number of tacts
Erythroblasts of the marrow are not sufficient for the

) Atamed S 4 1 IIF 3 198
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bemoglobin evele Salier aunounts of ron are conceried
with cell enzumes wnd ny oglobmn

Tuwo protecuve devices guard 2gunst development of
rwon deticiency anenua 1) uissue stores which contasn
ron momedintely svailable to stippltat that lost from the
body and 12} ability to merease won absorption e
Uy ot body sron stores may be estimated by sternal
spiration In marrow fragments hemosidern w small
WMOUNL 1S normalhy seen e the retictloendothehal svs
tem but it s absent 1n sron defictency This 15 a usefuf
guide 10 wran therapy particalarh in diffcrentiation ot
won deticiency wemin from awnemna of mnfection

\dequite treatment of sron dehciency consists of 87
G ferraus sulfate after ench mea] except when hirger
amounts are needed to bafce blood loss Bload picture
usuath reverts (o normn! withia 1 month If more rapid
treatment 1s desieable blood transfusion will supply 20
mg aron rewdy contuned 1 envthrocyies more st
factorthy than amy other smyjectable form of won

Iron metaboliom 1 abnormal n infection Althoush
excesstve iron deposits are present 1n tisspes there i a
relitiee wron deficiency 1 serum nnd red celfs Tins ap
pears to be due to mereved ffimty of tissees for ron
miection and 1 genertt bose marrow depresston fron
theripy b mouth or puenterally 15 of no alue 0
nena of wfection ance the 1won 15 mierely depovited
ussuc stores The only effective therapy ather than that
directed at the specthic infection 1s blood transfusion

{Cobalt admsmstration m expernnental ammats and 1 man wilf
clevate the modiranly depressed hemoglobin aaloes. assocted
15 2 useful procedure e ectally since the possibh. tasie effects of
cobalt hzve not been fully explored —Fds

Are Non Nucleated Erythrocytes Formed by Buddiag
Off of Cytoplasm from Normoblasts? Baced an demon
stration of the presence of nuclented red blood carpascles
sn bone mrrow ss the esumption that pon nuclerted
erythrocites of the blood are formed from these ele
ments and therefore that blood carpuscles des elop from
proersthrabitsts suto acdophdic normoblists  w hich
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15 a strong indicatron that the proerythrocytes are de
tached from cytoplasm of polychromatic normoblasts
This budding off of protoplasm from normoblasts 15 a
common observation 1n intense erythropoiesis Presence
11t bone marrow of normoblasts with giant cytoplasm s
evidence that a normoblast 15 able to form more than
one blood corpuscle

[By heating adult red cells 1t 1s possible to produce budding
without loss of s:igmificant amounts of hemoglobin

The followsng article makes the very important pont that a
laboratory d termmation often inaccurate should not be used
without judgment Today all too often laboratory studies are
sub tituted by busy physiclans for a good talk with the patient
and some reflection thereafter on the hndings as a whole On the
other hand bicause of the difficulty of helping the many patients
with potentially fatal forms of blood dyscrasra no spectalist 10 this
field will regret the opportumty to help demonstrate that the
trouble 1s something else and remediable

We should like at this pomnt to mention the lack of wisdom of
the physicran who suspecting the presence of leukemia makes his
patient aware of this circumstance before 1t 18 necessary to do so
The undoubted value of the current education of the public with
regand to the early recugmition of focals ed’ cancer finds no parafiel
advantage n the case of a generahzed and wmcurable thsease such
as leukema Indeed m some of the more chromic forms of leukemia
1t 18 unwise to_mitiate therapy until symptoms appear Certainly
there 15 no need for the patient to learn from a careless word the
nature of tis 1llness Until the great day arrives when there 1s a
cure may we remind physicians that foday the expresson too
many white cells or someth ng wrong with the bload mav have
d re smp] cations for the_cancer minded modern American that 1t
never before possessed —Eds

Red Cell and Hemoglobin Standards Use 1n Clinical
Practice Clark W Heath* (Boston City Hosp ) empha
sizes the frequency with which hematologists encounter
patients under treatment for anemua who actually have
no anemix In a group of college girls the taking of fron
for anenuia when no deficiency was present was common
equally prevalent were misconceptions concerming thy
To1d dyvsfunction and low blood pressure Gastromtestinal
distress from oral admimstration of iron seems to occur
more frequently 1n patients who do not have anemia than
in those who do

Convincing patients that thev do not have tnemit and

) Cb g M Sec BN 5155 554 T 29 1949
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enormous amount of erythrocytes required cach day
(about 25X 10 1f as in the denucleation theores
ane erythroblast can only form one erythrocyte Fig
ures tally better 1f each erythroblast 15 assumed to forn
several erythrocytes The denucleation theory also can
not explain 1 hat becomes of all the extruded nucles
and no support for the concept of haryorthexis and
Laryolysss 1s found in normal marrow The buddimg
hypothests explans why only normal sized nacles it
any are found 1n marrow If 1t is only a question of bud
ding off of a ptece of protoplasm, the mother cell would
be left ntact and no disintegration of nucler would
necessary  Eccentrically situated nucler and detach
ment fi,ures may be phenomena which ecour while the
cytoplasm 1s m the process of budding and detachment

The question of the way m which erythrocytes pas>
from the parenchyma of bone marrow mto reulating
blood 15 solved by the budding hypothess even thourlt
the vascular system 1s presumed to be closed The con
troversy on whether ery thropozesis takes place with o7
outstde the blood vessels s also settled The budding
hypothests shows that bath are right for 1t assumtes
that the fiest phase of erythroporests tahes place extrd
vascularly and the second phase mtravascularly

If 1t 1s assumed that eryvthrocy tes are formed by bud
ding off from erythroblasts then anisacytosis 1S readily
explamned as due to detachment of differert stzed pieces
ot protoplasm Reticulacytes nit micely mto the buddmg
hypothests The matare disk shaped erythraryte cannot
pass through capillary walls but the reticulocyte with
st> nonspecific more or less spheswal shape can 1150
this fo m that passage through the capilary wall tahes
place Since the name retculacyte suggests reticulo
endothelim  the term proerythrocyte 1s preferred for
this cell Avother supparting fact 1s that the cy toplasm
of the most fature erythroblasts of normal marrow the
po[)chmmal:c normoblasts has exactly the same ap
peatance as the ¢y toplasm of the blood s most immature
erythrocytes the reticulocy tes or proerythrocstes Tins
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per cent ! Hemoglobun level 15 an individual marrer and
sumilar ranges of narmal are encountered whereser bio
logic matersal 18 measured

Concern with the smmediate and remote biologe effects of rada
115 15 3 subsect of vital smportance to our civilizatian ta geace and
 was Uevices or substances capable of producing energy of tht
type aze n0 v ang il be nsed with increasing frequency The a o
ance of hazard to those engaged in thers handlng and th effectne
ness of treatment in the event of unlue expasure demand fell
knowledge from a practical standpoint alone to say nothing of the
deswrability of such knoy ledge when 1rradiation 15 used for expert
mental purposes m ansmals or for therapentic purpo ¢s m man The
next © o arn fes discuss the effects of radiatan on the bdlood form
g organs —!

Effects of Radiatien on Hemopoes)s John S Law
rence Andrew H Dowdy and Wialbam N Valentsae®
{Lnnv of Rochester) point out that much confusion walt
be avoided 1n conssdering radiation effects on hemopore
sis tf the following facts are recogmaed (1) Penpheral
bload cefls are relatively resistant to vadiation and are
diectly affected only by tremendous amounts {2} The
peripheral bload picture produced by radiation 1s greath
affected at any ane peniad zfter seradiation by length ot
fife of the different morphologic elements m perpheral
blood Evidence now avaable indicates that white blood
cells have the shortest life span platelets a_somewhat
longer spau and red blood cells the longest Changes
these elements alfter radistion are therefore expected to
oceur hrst i whte cells and last i red cells (3) The
effect of radration on the peripheral blood prcture 15 m
fluenced by radiosensttivity of the parent cells Swce
parent cefls of §y mphocttes are more radiosensitive than
those of other blood elements radation effect 15 expected
to be greutest on lymphocvtes  (4) Abiliy of tissue to
regenerate 1 of great importante

Alost observations on effects of roeatgen radiation ap
silied to the whote body tn 2 single dose have been made
m ammaly In the rat afier exposure to 500 r hmpho
cvtes dmunush precipitonsty the fiyst defimte dimoution
being noted 15 munutes after radation and almost all

Y R b dgr SL4mMAIY S pomde 1938
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seehing other causes for their symptoms~—often m the
ficld of soctal adyustment—requires that the hematofogt t
also be a good clinician \listaken diagnoses ot anemia
mav result from faulty techme 1n collection of bload
taulty nstruments used n determmation ot red cel
counts and hemoglobin percentages or faulty mterpre@
tion of standards Faiure to prich the finger deeph will
on squeezing the finger dilute the blood w 1th <erum To
avoud thus error blood should Be withdrann from a e
Accurate technics and ayatlable standardizations mast be
relied on tor pertorming accurate blood tests A cert fes
tion of standardization of hemoglobmn apparatus such
as that for counting chambers and pipets 1> 3 defimte
need

In a study of 258 students at Harvard normal hemo
globin concentrations ranged from 126 to 168 Gm wib
the great majority between 14.2 and 161 Though aver
age hemoglobin was 152 Gm range of normal was ¢
great that use of per had hitle g VWide
variation mn other phy siologic functions was also found
normal oral temperatures ranging from 96> to 1002
Lmotional strain often produced polvcythema and 17
such persons there was usually concomtant tachycardiz

Average hemolobin values at birth approach 20 Gm/
100 cc  During the first few weeks of life this hgure fall>
to about 12 Gm_and for the first five years remams 3t
about 125 Gm Then there 1s a gradual nise to adult fig
ures which appromate 15 Gm for men and 135 14 Gm
for women In old age the aserage falls 127 Gm for
menand 117 Gm for women were found m mstitutronal
1zed persons In pregnancy a reduction of hemoglobin
fevels to 11 125 Gm 1s normal To express hemoglobin
values 1 terms of percentages of normal 1s therefore
a nusconception To adept a figure for 100 per cent
hemoglobin 15 unneces<ary 1i hemoglobin 1s referred to
only in terms of grams per 100 ce It 15 rather stranse
that hemoglobin ever was described sn terms of percent
ages It would be strange indeed if physicians referred
someane s hught as 80 per cent and w it as 10

to
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dosage levels of radiation vary chiefly 1n 2 quantitative
manner Bryan and Sutter and their co workers found
that with 550 r radiation mjury was apparent one hour
after irradiation At six hours cytolysis of cells in lympn
follicles had reached its maximum and at 2% hours re
generation and reparr of lymph nodes was actively pro-
gressing Regeneration in lymph nodes was complete 21
days after irradration but number of lymphocvtes m
pertpheral blood was still below normal 2> dayvs after
wrathabion Simlar changes were observed in the spleen
though the whole process was more prolonged regenera
tion not being complete unul 40 days after exposure
Cellutar destruction in bone marrow was maximal 215 5
hours after irradiation and regeneration was complete
after 40 days Figure 68 shows the tirie at which regen
eration began in the various cellular elements 1n periph
eral blood

Results of experimental studies of the effect of re
peated small doses of whole body wrradiation are less
defimte In all species of ammals studied daily exposure
to 10 r per day resulted mn detectable change in some
hemopoietic elements within a year Despite the fact that
with smaller doses of radiation 1t was not always posst
ble to detect hemopoietic change no radation dosage
given was so small that mean survival time of large
groups of antmals was not affected Thus total dosage 1s
of great importance and within limits the effect of roent
gen radiation given i small datly increments 1s cumu
laine Inadence of feukemra was defimtely mcreased n
ammal groups subject to chromic irradation

Animal experiments tndicate clearly that local irradia
tion of a portion of the body produces no effect on hemo
potetic tissue not directly tn the exposed area

Since most human exposure to radiation 1s to small
tepeated doses the most important conclusions from ex
perimental studies are the obseriation relating to cumu
lative effect of small doses and the importance of the
total amount of radration to which an ndividual has
been avnaced Furthermore the possibility of leukemia
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lymphocytes being absent 12 hours after radution
Line of descent parallels that of rate of utilization or hfe
span of [ymphocytes Granulocytes begin to duminsh at
24 36 hours after wrradiation platelets at 72 120 hours
and red blood cells at 120 168 hours From these pomts
on Immes of descent closely approximate lines showing
rates of utilization of the various cells It 1s readily seen

0,

u 2 rrrmmoctTES
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Fipionis
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Fig 68~Tme of dp 5 on dfx at nof the yalo s ¢l fa ele
m ts npeph !blod £ at rcc g 510 r whol body ird bon
(Dataof Seradas ta) (L. tay fLawe J 5 ta Rl
ology 31 400413 > prmbr 1948)
therefore that rate of disappearance of the various ele
ments 15 determied to a large extent by their rates of
uttlizatron or therr fife span

With doses of 200 r or less no sigmficant alteration of
red blood cells or platelets have been observed YWith
doses less than 100 r reticnlocy tes are alnost unaffected
Doses of 25 r cause 2 drop 1n lymphocyte level 1n 24

hours
\lorphologte changes mn blood cells of rats at different
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tion of these bodies requires a flawless supravital techmc
not widelv available All these criteria represent abnor
malities arising from depressed hemopoiests 1ncreased
hability of hemoposetic organs or abnormal maturation

Diagnosis of repeated small exposures may be facih
tated by differential counts of radiation in urme feces
and nasal secretions and by elimination of other poten
t1al 1ndustrral hazards Determunation of repeated ex
posure to small amounts of 1omzing radiation 1n groups
of personnel may be carried out with somewhat more
certainty by comparing average leukocyte counts of such
groups with those of comparable control yroups not sub
Jected to amy known toxic agent

Since most signs and symptoms appear relatively late
after radiation 1njury protection must include physical
control of radation intensity by monitoring procedures
and preventton of contamination of personnel by radio
active materials

Effect of Endocrinopathies on Blood Ivilham H
Daughaday Raobert H Williams and Geneva A Daland
(Harvard Univ ) present evidence from the literature
and therr own experience demonstrating that blood for
mation 1s influenced by the hormones of the gonads thy
roid adrenal cortex and pituttary glands

The relatively low red cell count 1n women as com
pared with men cannot bhe attributed to menstrual blood
loss becau e 1t 1s found in lower antmals which do not
menstruate Ovariectomy 1m rats causes a rise in red
cell count and hemoglobin to nearly the levels mamtained
by castrated males which 1n turn are shghtly lower than
those 1 males before castration

Hypothyroidism results in moderately severe anemia
In the uncomplicated form this anemia 1s slightly macro
cytic and 15 associated with a hypoplastic bone marrow
Chintcally the anemua may be complicated by secondary
effects ot achylia gastrica leading esther to iron deficiency
or to defictency 1n the anti permicious anerma factor
Huperthyroidism 15 teported to cause leuhopema with

(1) Tlood 3134 1364 Decmb 1943
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must be considered whenever there 1s exposure to am
appreciable amount of radiation

Ionizing Radsation Injury Its Diagnosis by Physteal
Exammation and Clnical Laboratory Procedures is suf
seved by Eugene P Cronhite® (Naval Med Research
Inst) Diagnosis of a single excessive exposure to 10m2
g radiation by blood examination 1s not difficutt Total
pody exposure to more than 25 r delivered within 2 fen
hours ma) be considered to constitute a smgle mtene
exposure The degree of Iy mphocytopenia wilt determmine
the severity of exposure It 1 possible that amounts Tess
than 25 r may produce deletersous late effects

Early detection of excessne cumulative exposures i
much more difficult and uncertain Penetrating radsation
may cause generalized systemic and hematologic disor
ders 1 additton to the superficial effects of radation
with a Jow degree of penetrability Superficial lestons ¢
Imuted largely to skin and eves although an wmcred ed
brittleness ot finger nails loss of integrity of fingerprints
and mmpairment of sensation 1n finger tips may occHr
Alterttion 1 the blood however provides the most 1€
liable criterion of chronic total body overexposure

Lvidence of excessive exposure may be presumed {0 be
present n a person with (1) white cell count persist
ently below 4000/ct mm or (2) above 15000/cu mat
with absolute lymphocytosts  (3) relatrive Iy mphocy tosts
with a total white cell count between 4000 and 6
cu mm which returns to normal after remosal from ex
posure (4) mcreased mean corpuscular volume shuft 1
Price Jones curve to the right sncrease in mean corpus
cntlar dameter (5) reticulocy te count over 2 per cent
(0) red cell count over 5800000 or hemo,lobmn ovef
18 Gm /100 cc  Thou,h changes 1n blood coazwation
prothrombm time and platelets and morpholo.ac chinges
10 leukocytes have been described they are difficult to
evalnate at present The presence of refrictile neutral
red bodies mn lymphoc)tes constitutes specific evidence
of exposure to radrtion or industrial poison but detec

© J A M A 13936369 F° 0
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tion of these hodies requires a flawless supravital technic
not widely avaifable All these criterra represent abnor
mahties arising from depressed hemopoiests increased
Lability of hemopozetic organs or abnormal maturation

Diagnosis of repeated small exposures may be tacilt
tated by differential counts of radiation n urine teces
and nasal secretions and bv elumnation of other poten
tial industrial hazards Determination of repeated ex
posure to small amounts of 10ntzing radiation 1n groups
of personnel may be carried out with somewhat more
certamnty by comparing average leukocy te counts of such
groups with those of comparable control groups not sub
Jected to any known toxic agent

Since most stgns and symptoms appear relatively late
after radiation injury protection must include physical
control of radiation intensity by monitering procedures
and prevention of contamination of personnel by radio
active materials

Effect of Endocrinopathies on Blood Wilham H
Daughaday Robert H Willlams and Geneva A Daland?
{Harvard Umv) present evidence from the literature
and their own experience demonstrating that blood for
mation 15 mfluenced by the hormones of the onads thy
roid adrenal cortex and piturtary glands

The relatively low red cell count m women as com
pared with men cannot be attributed to menstrual blood
loss because 1t 1s found 1n lower antmals which do not
menstruate Ohvariectomy 1n rats causes a rise 1 red
cell count and hemoglobin to nearly the levels maintamned
by castrated males which mn turn are shghtly lower than
those 1n males before castration

Hypothyrowdism results tn moderately severe anemia
In the uncomplicated form this anemsa 1 shghtly macro
evtic and 1> associated with a hypoplastic bone marrow
Clinically the anenmta may be comphcated by secondary
effects of achy lia g,astrica leadin,, erther to 1ron defictency
or to defictency m the ant: pernicious anerma factor
Hinerthy roulism 1y teported to cause leuhopema with

N E364 Dee mhe 1948
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reduction 1n poly morphonuclear neutrophils relative and
absolute 1ncrease m lymphocytes and moderate mcrease
1n eosmmophuls but red cell count 1s not affected

Hyperactvity of the adrenal cortex 1s associated with
polycythemia  Admimstration of adrenocorticotrophic
hormone or adrenal cortex extracts causes increase it
polymorphonuclear neutrophils and decrease {y mphe-
cvtes and eosmophils Addisons disease 13 assoviated
with relative increase 1n Ivmphocytes Lymphocyte de
struction followiny admimstranon of adrenal cortex €¥
tracts 15 accompanted by release of serum beta and gant
ma globulins Comcident with this rise in serum globu
Iins the authors have observed an increase 1n agglutina
tion titers

Hypofunction of the antertor prtustary results m an
anemia which 1s usually microcytic and hy pochromic
and 1> assoctated with aplasia of bone marrow The au
thors have found that a combination of desiccated iy
roid desoxycorticosterone acetate and testosterone pro
vides a reasonably satisfactory method of treatment for
hy poprtustarism

Phagocytic Activities of Vartous Types of Leukocytes
It has been found that monocytes and all polynudeﬂf
leukocytes evcept eosinophils have phagocytic acttvity
but that lymphocy tes and eosmophils do not phagocy tize
M Jersild® (Copenhagen) undertook to determmn¢ the
phagocy tte ability of immature leukocy tes not normally
found 1n peripheral blood

Tecnunic —Two ce of pattent s blood defibrinated by VIgoT
ous shakimg 1s added to a suspension of Brucella abortus and
the muxture mcubated at 37 C for half an hour A drop of
the mixture 1s smeared on a shide washed and stawed for 10
muautes with 02 per cent aqueous methylene blue which stuns
bacterra but not cytoplastmc gramules Such shides observed
through an o1l immerston lens usually show 40 or more bacter2
1n a polymorphonuclear leukocyte

Studies of blood ceils from normal bone marron and
from peripheral blood of patients with leuhentia shoved
that myeloid cells younger than metamyelocytes are

@ Actamed S dn  ( pp 20) 131 33 .
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rarely phagocytic Lymphocytes and ther precursors
were not phagocytxc Mononuclear cells from two pa
tients with nonl myeloid spl 1y displayed
active phagocytosis even when peroxidase negative a
fact suggesting that the cells 1n this disease may be dif
ferentiated by their ability to phagocytize and shown to
differ genetically from cells 1n lymphatic or myeloid leu
kemia

METHODS

Articles m which technics used m d agnosis and treatment are
the primary interest are mcluded 1n this section

Aspiration of Bone Marrow from Ihac Crest Com
panson of Ihac Crest and Sternal Bone Marrow Studies
Michael A Rubenstein® (New York City) has performed
over 1000 marrow aspirations from the crest of the iliac
bone stnce 1943 when he first attempted this procedure
1n 4 patient with carcinoma of the breast and x ray ev1
dence of metastases in ihac bone Aspiration from the
sliac crest proved so easy that he instituted this method
as a routine procedure

TecrNic—Puncture site 1s the crest of thum within 5 cm
immediately posterior to the anterior superior spine on esther
side of the body The needle similar to that usually used for
sternal aspirations 1s 16 gauge 124 mn long A 20 cc
syringe 1s used The area 15 prepared with todine and alcohol
and nfiltrated with 2 per cent procame hydrochloride to the
periostenrn The patient 1s usually supmne but 1s turned on his
sude 1f there 1s marked abdommnal distention The needle 1s
directed 1n the sagittal plane of the body at a 45 degree angle
to the line of the crest When needle strikes bone 1t 15 changed
to the perpendicular plane and directed over the top of the
¢crest downward so that it 1s pot aumed mto the abdommal
cavity The needle 1s forced into bone with steady pressure
and slight rotation Distinct give 1s felt when needle enters
medullary cavity Stilet 15 withdrawn and syringe attached to
needle Smears are made 1n the usual manner

This method has several advantages over the cus
tomary sternal marrow aspiration technic It 1s safer and

(9 3 A M A 13712811285 A g 7 1948
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less frightemng and can be performed at frequent mter
vals if necessary The thum might be utihized for admm
1stration of fluds into the general circulation when setns
are maccessible

Bone marrow aspirations from both sternum and ihac
crest 1n 216 patients showed that normal and 1 most 1
stances pathologic cell distribution 1s the same m the
two regions Rubenstein recommends combined studies
of sternal and ihac bone marrow pitients wath patchy
bone marrow disease

Multiple Sites for Bone Marrow Puncture, with Par
ticular Reference to Children. Cxammation of bone mar
Tow m hematologic disorders by means of puncture 25
ptration 1s an integral part of hematolo,ic study and 15
often invaluable m diagnosis Although the sternum 1s
the usual site for puncture alternate sites are often de
sttable Observations m adults indicated that essentialls
sumlar matersal 1s obtained from yvarous sites punctured
simultaneously Using the same techmcs n wfants and
chnldren Jack J Rhemgold Louss W eisfuse and Vitism
Dameshel (Tufts College) found ihac crest and 1erte
bral punctures of special vilue In infants particularly
the sternal marrow cavity 1s quite shallow and possibihity
of perforation mto the medmastinum 1s always present
Furthermore spimous process puncture 1s often prefer
able for psvchic reasons since the child [or adult—
Lds ] cannot see the activities associated with the pro
cedure and consequently becomes Iess 1larmed

Trcusic—The same type of stiletted needle 1s used for ilac
crest and pmous process punctures s 1s used for sterpal ap-
proach Ior ihac crest puncture a small arca just below the
tliac crest 1¢ cleansed and skin subcutancons tissues and per
osteurn tre mhltrated with proctine hydrachloride Tl bone
marrow needle 1s then pushed into the ihum distal to the cre ¢
(Fig 69) Theres usually 2 distinct sense of give at which
time the stilet 1s removed 1 10 cc dry syringe s attached and
a small amount of marrow asprated  Smiears are made directhy
on spectally clean ed glass shdes

Spinous process puncture 1s performed with the patient
Iying fice downward [or on the side~ELd ] Lower thortic

4y \wFEgl 47 MY
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and lumbar vertebeae ate most satefrcters The pinous proc
ess to be utilized 15 grasped on esther side with thumb and
forefinger of the left hand and after inhltrating with procame
the bone marrow needle 1s iptroduced perpenchentarls to the
proces  Alter the sense of gue s felt a Jiration 15 per

In adults bone marron punctures using muftple sites
were performed m 31 patsents 3 of whom had sternal
shac crest and spimous process pnciutes Surprisingly
swoslar findings were obtamed both n  eneral appear

5w g s P log o x At
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ance of the marrow on mncroseopic stady 2ud m differ
ential counts Occasionally wasrow was obtatted from
ane site when anotier vielded a dry tap Of 13 cluldren
who had punctuces at multiple sites comparable resufts
were abtawned m 10 Ia the other three sternal puncture
srelded na marsow or verv didute marrow and gccurate
duagnoss was possble only by thac of spinous puncture

€ adults at least the thac crest 1s the favored stee for ssstare
m our hands Stern | pun ture s no longer pertormed —Eds }

Use of Preserved Erythrocytes for Detection and
Tdentification of Rh Antibodies Because of the necessity
of storin, different kh types of O enthrocvtes for
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blood testing at blood typing centers Paul G Hattersley
and Margarette L Tawcett (San Francisco) determuned
titers of different type bloods stored 1n Alsever s or aad
atrate dextrose (acd) solution m 2 refngerator for
varying peritods

Tecnvic —A donor group A MN Rh th (cDE/cde) was
bled and 5 ce blood muxed it each of a sertes of capped bottles
with § cc sterle Alever s solution One bottle was withheld
for immediate study and the sremainder stored at
weekly intervals one bottle was removed from the refrigerator
for study and discarded Each specimen was titrated agamst
a standard anti D (Rhy) bloching serum of proved heepifig
qualities 1n the following manner (1) an approvimately 23
per cent cell suspension was made in 30 per cent bovine 2
bumin by adding 2 or 3 drops of the blood anticoagulant mX
ture to 1 cc albumin  (2) standard antt D (Rhg) serum was
serially diluted in normal AB serum and 1 drop of cach dilv
tion placed 1n a serses of small agglutmation tubes (3) 0
each tube was added 1 drop of the cell suspension 1
tubes were ncubated 1n a 37 C water bath centrifuged three
minates at moderate speed and exammed undet the dissecting
microscope for agglutmation which was recorded as 14 plus

Titer fuctuated little that hitle probably bemg due
to variations mn techme until the seventh week Store
blood first showed gross hemolysis at this time In the
two years that Alsevers and ac d soluttons have beet
used 1n the authors laboratory there has been no €vl
dence that cells preserved mn this way are not perfectly
rehable for Rh testing as long as there 1s no gross hemo!
ysis

Sulfhydryl Compounds and k Pt
Prelminary Report Lewis Thomas and Chandler A
Stetson Jr 3 (Johns Hophins Umv ) studied the effect ©
a vanety of reducing agents on sichle cells 1n order 0
devise a dependable method for rapid diagnosss ©
sickle cell disease They found that sulfhydryl com
pounds notably hydrogen sulfide BAL and cystem®
caused complete sichling in less than a half hour i p2
trents with sichle cell disease Glutathione and sodum
chloride did not produce rapid sickling None of the thiot

1 n
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reagents produced sickhing or any other change 1 con
tour resembling sichling 1n normal red cells Concentra
tions of each substance which produced sichling were
also those which gave a positive mitroprusside reaction

Blood from three adult Negroes with the sickling trait
but no hstory of the disease showed the same response
to thio! compounds as blood from patients with the ac
tive disease but in two other adults with the sichling
trait sichling eccurred only after two hours exposure 1o
hy drogen sulfide or BAL

It 1s postulated that thiol reagents bloch an SH
mechamsm within the cell but the effect may be due to
some other less specific chemical trauma to the cell

Since hydrogen sulfide soluttons maintamn activity for
five days when kept 1n tightly stoppered containers in a
refrigerator whereas BAL and cysteine must be prepared
in fresh solution every day and kept cold at all times
the authors recommend use of hydrogen sulfide solutions
to precipitate sichling When a drop of saturated solution
of hydrogen sulfide 1s mixed on a shde with a drop of
blood sickling of most of the cells 1s evident within 15
minutes 1m patients with sichle cell disease

{The use of sodum busulfite solut on m stomlar fast on 15 per
haps nimre convenient and 15 described m the following article

—Eds

Simple and Rapid Method for Demonstrating Sickling
of Red Blood Cells Use of Reducing Agents 1s described
by Geneva A Daland and Willlam B Castle! (Harvard
Umiv ) Because sickle cell anerma 1s often misdiagnosed
development of a simple method of detectin, sickhng
phenomena 1s of practical importance Sickling appears
when ogygen tension in the gas phase with which the
blood 15 1n equilibrium 1s 40 45 mm Hg or less Below
this value oxygen tension which causes sichling depends
on whether the active disease or only the so called trait
1s present Dimmution in pH within the phvsiologic
range increases tendency to sichling at a given oxygen
tension because of the resultin~ greater percentage of re
duced hemoglobin in red cells Thrombotic and hemolytic

(4) J Tab & €1 M4 33108 1088 S ptembe 1948
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blood testing at blood ty prag centers Paul G Hattersley
and Margarette L Taweett (San Francisco) determed
titers of duffcrent type bloods stared m Alsevers of acid
aitrate dextrose {acd) solutton n a refrigerator fo
varying periads

Trennic — A donor group A MM Rh rh (¢cDE/cde) wa
bled and 5 cc blood nuxed ut cach of a series of capped bottie
with 5 ce sterle A ever s solution One battle was watbheld
for immediate stufy and the remamnder stored at
weekly mterals one battle was removed from the refferator
for study and df carded Lach specsmen was titrated aganct
a stanfted ante D (Ply) blocking <erum of proved leepin?
qualities m (e followsny, manmer (1) an approximately 2
per cent cell u punsion was mrade n 30 pes ceot bavine 3
bumm by adding 2 or 3 drops of the blood anticoagulant 7%
ture to | ce afbumin (2) stanvard ant D (Rh,) serum ws
serally dhfuted m normal AB serum and 1 drop of each dile
tion placed 1 3 sertes of small agglatnation tubes (3w
cach tube was added } drop of the celi suspension (4
tubes were incubated i a 37 C water bath centnfuged th ¢
minutes at moderate speed and examined under the & ect8
microscope for aggiutmation which was recorded as 14 pla

Titer fluctuated hutle that httle probably bemg dae
to vamations 1 technic until the seventh week Stored
blood first showed gross hemolysis at this time In the
two years that Alserers and acd soluttons have beert
used 1 the authors laboratory there has been no evt
dence that cells preserved in this way are not pt‘rfedl)
rehable for Rh testing as long as there 15 no gross hemol
3sts

Sulfhydryl Comp ds and Sickl P
Prelimanary Report Lewss Thomas and Chandler A
Stetson Jr ® (Johns Hophins Unuv ) studted the effect of
a vanety of reducing agents on sickle cells 1 order 0
devise a dependable method for rapid dizgnosts of
sickle cell disease They found that sulfhydryl com
pounds notably hydrogen snifide BAL and cysteme
caused complete sickhinz m less than a half hour 1n pa
tients with stekle cell discase Glutathsone and sodium
chlorde did not produce rapid sichlmg None of the thol

b & Med 33 11771379 Sept mbe 1998
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of the types of increased red cell destruction However the first
article which should be studied i the original presents as good a
recent delineation of the probl m as exists m print—Eds

Hemolytic Anemias Recent Advances 1n Diagnosis
and Treatment Robert S Esvans and Rose Duane
(Stanford Umv )} review recent work which elucidates
the pathogenesis of hemolvtic anemias and permits more
effictent treatment of these disorders The classification
which follows shows that hemolytic anemias may re
sult from inherited abnormalities of red blood cells them
selves or from acquired abnormalities of the blood
chiefly antigenic or toxic m nature which sumulate red
blood cell destruction

CrassiFicaTion oF HEMOLYTIC ANEMIAS

A Hemolytic anemia due to cell abnormal ty

1 Congenttal hemolytte jaundice

2 chklc cell anemna

octurnal ( a)

4 Medl(erran:an anerma
B Auncras due to 1mmune body type >f hemolysim

1 Acqured hemolytic anemia

2 Hemolstic disease of the e born

Paroxysmal hemoglo!

C Hemolytic anemia assoclated \ulh extrn ¢ factors or di ease

states

1 Parasitic infections of red blood cells (malarsa aroya fever)
Actian of lytic substanc s (Bacillus welchn toxin phenyl
hydrazine)
Hype ensitity to drugs (sulfan lamife) or to other ub
stances (favism) or to nfectious processes (blackwater fever)
Association w th d ease states but cause undetermined (lym
phoma feukerma metastatic cancer)

o

Hemolytic anema may usually be recognized as con
genital by overt signs of hemolytic anemna 1n other
members of the family or by spherocytosis of erythro
cytes in relatives and increase 1 osmotic tragility of the
patient s red cells and possibly those of other members
of the fanuly Red blood cells of patients with this dis
ease are particnlarly susceptible to stasts both i test
tube experiments and 1n the spleen Stasis of blood
promptly increases spherocytosts and also the osmotic
and mechanical fragility of the red cells After splenec

G Calf Md 0 41 S1oAp L 1949
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tendencics which cause chmerl and patholozie mamfes
tatians of this disese result from the fact that sichhr”
decreases sedunentation rate and mcreases viscostty and
mechamenl fragfity of red celt

Tests for sichling require production of reduced hemo-
»lobin Two recent sndependent studies hate used reduc
tng wyents The techme described here was evohied afier
testing mam such substances

TeCHNIC —A stll drop of blood 1s pliced ona lile mxed
with 1 or 2 drops of 2 per cent odium metabr ulfite {NazS 0
solutton and covered with 1 glass cover shp Pres ure )s 70~
mentardy exerted 1o oxtrude excess blood and produce a fim
thir enough for examnation of indnidual red cells with the
ligh power dry objectnne of the microscope Sealng of e
cover ship 1 unnecessim Sichling appears m 1o 30 mimates

Becawse formalin® 15 a reducing agent 1t has been 3>
sumed that sichled red cells 1 tissues fived wath forma
hin® are sichled by 1ts action Stehled red celis m eapil
laries of formalim® fixed trssues 15 ey 1dence of a sichle el
tratt but does not necessanly demonstrate that sichhing
occurred during life Tn such tssues stchling may have
been an agonal event In contrast Jenchers flnd cat €
sichled red cells to ruvert to normal form and therefore
tissues of patients with sicklenua fixed with Zenckers
so}t{x:non may not usually show sickled red cells !

‘or co! 1e soit

b SIS b 3 ol prryed 2 s L
solyed 11 10 ¢c distifled water Such tablets are asailable from Elt
¥1ily and Co—Ed ]

HEMOLYTIC ANEMIAS

The articles summarized . this sectron deal wath anemias 1
whuch smcreased red cel s the X7
The sncseased breakdown of hemoglobut 1s usually reflccted i m
creased blieubinernsa and exeretion of stercobilin in the Jeces The
compensatory tesponse on the part of the highty actve bone mar
tow s reflccted s its hypercellularty and m sustamed renculo-
cytosis 10 the peripherat blood The cixculating red cells are 1 ever
fypochromic unless there 15 an accompanying disturbance «f hemos
glohin syuthests as probably ex1sts i sickferma and Conley #
anemis Beyond this brief generalizations are 163 kguate to des
ersbe the uncertamtses concerning the mature and g;‘: many
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a sealed tube of clotted blood at 37 C  Susceptible cells
are hemolyzed as carbon dioxide accumulates whereas
normal blood does not hemolyze Admumstration of al
kali such as sodium bicarbonate temporanly delays
hemolysis and transfusions are of considerable benefit
since transfused cells are not hemolyzed The authors
successfully treated one patient bv repeated transfusions
over 2 period of many years Splenectomy 15 of no
benefit

Mediterranean anemsa Iikewise has been treated suc
cessfully by transfusion of normal cells It 1s thought to
result from a structural defect of the red blood cells In
some patients splenectomy has diminished seventy of the
hemolysis [data questionable —Eds ]

In contrast to the normal survival of transinsed red
blood cells m patients with congemtal anemias of vartous
types normal cells transfused into patients with ac
quired hemolytic anemias are rapidly destroyed Among
12 patients studied by the authors survival time of trans
insed cells was determined 1n 5 1 all of whom red cells
were destroyed at an abnormally rapid rate In one pa
tient the transfused cells acquired an 1ncreased hypotonie
fragility within 24 hours after transfusion

By means of the Coombs test which was reported by
1ts originator and subsequently by other workers to dif
ferentiate congemital and acquired hemolytic anemia the
authors d ated of « red
cells by an mmune body 1n mne patients with acquired
hemolytic anemia They developed a techmc for quants
tating the amount of antibody on the cell and found
that activity of the hemolytic process ts correlated with
the amount of antibody present on the cell surface

Nine patients have undergone splenectomy with var
able results Four have exhibited complete clinical remis
sion for periods of 18 24 months One had a remission
of 18 months but died 1n relapse Four probably received
some temporary or lasting benefit but the hemolytic
process continued actively One patient died of anemia
and two died of proc not d with
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tomy most of the fragife cells disappear and oemot
fragiity becones miore normal [as does the mechanscal
fraghity ~Eds ] Normal celfs gnen to pauents wih
congenttal hemolytic anemua are not hemolyzed at an
abnormal rate but survive the normal time Normal cells
transfused nto patients with this disease show no tend
ency to mcreased osmotic or mechamcal fragibty after
exposure to the patients circulation Though 1t bas al
ways been assumed that the hemolytic’ crises w this
coudition result from sudden acceleration of blood de
struction recent work suggests that crises may result,
rather from temporary aplasia of the bone masrod
This assumption 15 based chiefly on the finding of low
retrculocy te counts tn the 10 14 days after crises Crises
are therefore assumed to result from sudden decrease I8
blood formation rather than increased destrucnion
Splenectomy 1s thought to be effective w this disease be
cause the spleen provides the principal site of stass of
red cells and development of fragile spherocytes

Sickle cell anemma 1s confined almost entirely to the
Negro race and sichle cell trast 1» fouad 1 about 10 per
cent of Negroes The chrome anerma and sudden hemo
Iy tic crises result from sickling of erythrocytes 1n capil
lartes and venules with con.equent obstruction to blood
flow and thromb T by
creasing the patient s blood cauar slow down blood re
generation and therefore diminish the percentage of cells
subject to destruction [They also by dilution decrease
the mncreased mechanical frazility of the stekled exythro
cytes —Eds |

Paroxysmal nocturnal hemo_lobmuria 1s a chrenc
hemolytic anemma m which red cell destruction 1s
creaced during sleep thus usually at mght This 15
thought to result from 2 tendency of the red blood cells
to hemolyze 1n a slightly acrd medmm  Accumuiation of
carbon dioxide during sleep causes relatne acidoss
which precipitates ssmptoms Hemoly sis need not be suf
fictently severe to cause hemoglobinuna A «imple pre
sumptive test for acid hemolysis conssts nc\ubatm;
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geme reactions The Hr factor 15 an agglutinogen which
apparently has a reciprocal relationstup to Rh  Esther
one or both factors must be present m evervone both
factors are never absent Consequently an Rh negative
percon must be Hr posttive whereas an Rh positive per
son can be either Hr positive or Hr negatne

In 23 Rh posttive patients having febrile reactions
and evidence of post transfusion hemolvsis 17 were Hr
negative whereas among 10 patients who had febrile
reactions but no evidence of hemolysis none were Hr
negative This indicates that Hr sensitization plays a pre
dominant role as a cause of hemolytic reactions 1n Rh
positive patients Hr antibodies were clearly demonstra
ble 1n the serums of only 3 of the 17 presumably
sensitized patients This mdicates that Hr sensitization
when 1t occurs 15 wually mitd a conclusion borne out
by the usual mild course of reactions cansed by Hr sen
sitization  Such reactions are usuallv so harmless that
they are passed off as ordinary pyrogemc reactions but
they may sometimes endanger the patients life as was
demonstrated by the fact that one of the three pattents
with demonstrable antibodies died

Whereas routine pretransfusion Hr typing 1s still not
practicable one should at least investigate every patient
who has a febrile reaction for evidence of hemolysis If
hemolysis has occurred even though the patient 15 Rh
positive Hr tests should be done and 1f the patient 1s
found to be Hr negative only Hr negatine blood of a
compatible blood group should be used for future trans
fusions

Eventually blood transfusion practice should mclude
suitable precautions to avord sensitization against the
Hr factors as well as the Rh factors particularly 1n
women to avord birth of babies with ervthroblastosts
caused by Hr sensitization

How Important Is Transfusion as a Cause of Hemo
lytic Disease of the Newborn® To answer this question
George Discombe and H O Hughes” (Central Middlesex

() BeMJ 39330 Ag M 195
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the hemoly tic anemra One patsent 1s alive and ambula
tory with chrome hemolytic anema sic vears after
splencctomn

Kecent work has made 1t possible to predict the occur
rence of hemoly tic discase of the newborn before bith
so that replicement transfuston apparatus can be af
ranged for before delivery The authors have had excel
lent results with this treatment success presumably be
m,, due to removal from the crrculating blood of the de
structive mtibodies causing the anemma {See follow 8¢
articles —Eds |

The next five articles are concerned with sensitization to the R
factor —Eds

Intragroup Incompatibihity with Respect to Hr Blood
Factors as 2 Cause of Minor Hemolytic Transfusion Re
actrons 1s discussed by Alexander S Wiener® (Jewssh
Hosp of Brooklyn) Inclusion of Rh testing with A B
blood grouping tests as 1 basis for selection of blood
transfusion donors has virtually eliminated dangerous of
major hemolstic reactions as a comphlication of trans
fusion Simul 1y post transf chills have be
come less {requent as methads of elunnating pyrogemc
matenals from blood trnsfuston apparatus have been
perfected Virtual emination of pyrogeme reactrons has
served to make more promnent another class of mild
hemolvtic reactions occurring . Rh positine patrents
sensttized by repeated transfusions given over a long
period

It 15 recognized that Rh positive as well as Rh nega
tive persons cint be mosensttized because of the ex
sstence of more than one vartety of Rh factor and the
so called Hr factors Luckily these other blood factors
are far less antigemic than the onginal rhesus factor
(Rhy) When sosensitization does occur it hardly ever
reaches the degree charactersstic of Rhy or AB sensitiza
tion so that antibodies usually are not demonstrable 1t
the sensitized persons seruni and reactions to trans
fssons of incompatible blood are muld and symulate pyro

@ 7 Lb &Cl Med 3395597 Agutr 194
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resulted from occlusion of peripheral capillaries or larger
vessels by agglutinated red blood cells and fibrin Re
gional to areas of vascular occlusion overlymng epithe
hium showed degeneratnve or necrotic changes and
places eroston assocated with hemorrhage from the
fetal eirculation mto regional tervillous spaces

In all cases the blood clots associated with ernsions
of wvillt and trunks were of variable size and shape At
times they were very small and covered the area of
erosion only Frequently however especially when the
vessels of trunks were mvolved they extended for some
distance and 1n all directions from their source They
bound wiflus to villus willus to trunk trunh to svillus
and occastonally trunk to trunk In placentas showing
early changes red blood cells enmeshed 1n fibrin were
dentified and the adherent clots were irregular n shape
Soon however most clots appeared to be molded tnto
shapes resembling portions of villi and trunks the en
meshed cellular elements disappeared and the masses ap
peared as cylinders of fibrin These were apparently
quickly covered by syncytum growing from areas near
the injury and from the willus willi or trunk to which
they were adherent Later connective tissue from rte
gional structures grew into the fibrin cores and the com
pleted structures were then mdistingmishable from smm
lar residual elements of the placenta

Since 1t 15 now known that the erythroblastosis in this
disease 15 a secondary mamifestation the designation
erythroblastosis fetalis 1s no longer justified 1 Klines
opinion  Furthermore since destruction of the incom
patible fetal red blood cells 1n the disease occurs tn part
by phagocytosis congenital hemolytic anemma 1s not
entirely  accurate Transplacental erythrocy totoxic
anemia 1s suggested as a better name for the disease

Value of Coombs Test 1n Detection of Isosensitization
of the Newborn Rachel Jahobowicz Vera I Krieger
and R T Smmmons® (Melbourne) performed the direct
Coombs test on 1 580 specimens of umbilical cord blood

) M T A 1 2143150 Ag 7 1948
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County Hosp } questioned 25 women who had had c'ul
dren with erythroblastosis fetalis and 200 women whose
children had not had erythroblastoss fetalis for a his
tory of blood transfusion given without Rh matching
Among the 25 mothers 9 (36 per cent) had been given
transfustons without Rh typing Among the 200 only
4 (2 per cent) had recerved such transfusions It 15 con
cluded that erythroblastosss fetalis 15 1& times as com
mon 1n children of women who have been given tram
fusions without Rh typing as 1t 1s among children of
women who have not been sensitized to Rh factors 12
this manner Transfusion was thought to have been the
cause of the erythroblastosts fetalis which developed

It 15 the authors policy to give blood to women under
40 only after Rh typing If the patients blood 1» RR
negative she must be given Rh negative blood In
emergencies when transfuston must be grven without Rh
typing Rh negatnve blood 15 used

Stnce sensttization can be induced by a single injection
of a small quantity of antigen the authors have substt
tuted a vitamin K analogue for mtramuscular mjection
of blood 1n treatment of hemorrhagic disease of the new
born Therr calculations indicate that over 6 per cent of
all infants given the latter treatment may thereby be
sensitized to Rh antigen

Microscopic Observations of Placental Barrier 1
Transplacental Erythrocytotoxic Anemia (Erythroblas
tosis Fetalis) and 1 Normal Pregnancy by B S Rlmne®
(Cleweland) showed numerous breahs i placental wallt
permutting free interchange of maternal and fetal blood
These breaks observed in placentas of 15 cases of
erythroblastosts fetalis and i 213 normal placentas of
the second half of pregnancy were associated with hem
orrhage from the fetal circulatton into matermal inter
villous spaces In areas of recent hemorrhage nucleated
red blood cells of the fetus were observed m regional
intervillous spaces Breaks m the placental barrser 1
volved the surface of villi and trunks and apparently

567 4917 A s to -

(® AmJ Obt &Gre



HEMOLYTIC ANEMIAS 345

resulted from occlusion of peripheral capillaries or larger
vessels by agglutinated red blood cells and fibrin Re
gional to areas of vascular occlusion overlving epithe
lmm showed degenerative or necrotic changes and
places erosion associated with hemorrhage from the
fetal circulation mto regional mtervillous spaces

In ali cases the blood clots assoctated with ernsions
of villi and trunks were of varable size and shape At
times they were very small and covered the area of
erosion only Frequently however especially when the
vessels of trunks were mvalved they extended for some
distance and 1n all directions from their source They
bound willus to villus villus to trunk trunk to villus
and occasionally trunk to trunk In placentas showing
early changes red blood cells enmeshed 1n fibrin were
1dentified and the adherent clots were 1rregular 11 shape
Soon however most clots appeared to be molded tnto
shapes resembling portions of villi and trunks the en
meshed cellular elements disappeared and the masses ap
peared as cylinders of fibrin These were apparently
quickly covered by syncytum growing from areas near
the injury and from the willus vills or trunk to which
they were adherent Later connective tissue from re
gional structures grew into the fibrin cores and the com
pleted structures were then indistingmishable from smm
lar residual elements of the placenta

Since 1t 15 now known that the erythroblastosis in this
disease 15 a secondary mamfestation the designation
erythroblastosis fetalis 1s na longer justified 1 Klines
opmion  Furthermore since destruction of the incom
patible fetal red blood cells in the disease oceurs n part
by phagocytosis congenital hemolytic anemia ts not
entrrely  accurate Transplacental erythrocytotoxie
anemia 1s suggested as a better name for the disease

Value of Coombs Test 1n Detection of Isosensitizatton
of the Newborn Rachel Jakobowicz Vera I Krieger
and R T Simmons? (Melbourne) performed the direct
Coombs test on 1 580 specimens of umbilical cord blood
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of newborn babies and the indirect Coombs test on ¥
specimens of maternal serum and on 9 of cord serum

This method of testing for 1acomplete Rh antibodies
and for weah khh agglutinmns 15 based on the fact that
rabbit antihuman globulin serum agglutmates red blood
cells which have ahsorbed Rh antibodies onto therr sur
face mvino or m vitro It 1s thought that the sabbit antt
human serum retcts with the globulin of the absorbed
antibody In the direct test cells suspected of hawin,
been semsitized are exposed to unmune rabbit serum
which causes agglutination if the cells have absorbed
antibody In the indirect test serum suspected of con
taming antibody 1s mived with normal cells which are
subsequently tested with immune rabbit serum

Although the direct test 1s primarily used 1 imestt
gattons of Rh sensitization 1t 15 not completels specific
for Rh antibodies and 2 positive reactson mdicates only
that the red cells are sensitized by an antibods capable
of reacting with the rabbit antshuman serum Thus the
direct test successfully differentiates acquired hemoly tic
scterus from the congemtal type The former conditon
1» probably due m most cases to some form of immun
1zation which results i a positive response to the direct
Coombs test [Also see article by Wagley ¢£ ol (p 357)
—~Eds ] The indirect test 1s used to detect Rh antibodses
1 serum of mothers or newborn babres

Results of the authors use of the direct Coombs test
ndicate that 1t 1s slightly more sensitnve than other
methods of detecting Rh immumization but that occa
sional false positive reactions occur If the direct Coombs
test 15 nezauve on the first day of life the mfant 15 10t
Ihely to manifest erythroblastosis even if there are Rh
anttbodie 1n the mother s serum

The direct Coombs test was positive occasionally 1
cases of ABO incompatibility between mother and child
In two of the three cases of this type of incompatibility
m which the Coombs test was positine the child had
jaundice or anemsa or both A posttive result to the
Coombs test therefore constitutes wart ‘ the po s
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bility of development of chinical mamfestations of hemol
s1s
y In some cases the direct Coombs test may reveal that
the apparent Rh negative status of the newborn nfant s
blood 1s due to coating with Rh bloching  antibodies
The indirect Coombs test 1s useinl 1n confirming presence
of small concentrations of antibodies 1n the mothers or
mfant s serum

Studtes on Rk Hapten are reported by Bettina B Car
tert (Pittsburgh) The term hapten 1s used to distingush
from complete antigens their specifically reacting frac
tions Thus a hapten combines with antibody 10 vive and
m the test tube but alone 1t does not produce antibody
when 1njected 1nto an ammal

Rh hapten can be prepared by relatively simple meth
ods Cells of outdated bank blood are pooled (plasma re
moved) and lahed by mixing with distilled water The
pooled cells are washed with descending concentrations
of alcohol and hltered with suction through a Buchner
funnel after each washing Powder obtamed from the
last filtration ss mixed with ether allowed to stand five
days and then filtered The ether hlirate 15 evaporated
and drymg completed 1n a desiccator The waxy resrdue
contains active material

Assay of Rh hapten makes use of several serologic
methods Determinttion of 1ts potency depends on 1ts be
havior as an mcomplete antigen 11 1n vitro tests The
most usable method 1mvolves complement fixation An
other method uses specific mhibition of agglutimation by
the hapten It seems desirable to establish a standard for
measurin,, activity of the Rh hapten With this standard
a umt may be defined as the least guanuty of Ih
hapten required to fix 2 full umts of complement 1 the
presence of an anti Rho (ant1 D) serum with antibody
titer of 32 umits

Rh hapten 1s apparently a lipid substance Failure of
this substance to produce antibndies when mjected nto
”i{lm pigs indicates its hapten nature It produces

NJS 1417 N omb 1938
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anttbodies 1n ammals only when coupled with an ants
genic protemn such as egg albumen As mentioned the
hapten snhibits agglutination by Rh antibody 1n the test
tube and fixes complement 1 ats presence Thata similar
combination of Rh hapten with antibody occurs 1m w0
scems to be demonstrated by the fall in antibody titer
after hapten wnjections

Rh hapten has been used climcally 1n both active and
passive Rh sensitization Prelmmary —observations
should be mterpreted conservatively From 500 to 1500
umits of Rh hapten have been introduced sntramusculasly
at one time 1n treatment of Rh negative mothers whose
blood contained Rb anttbodies Initial injection may be
followed by others i one or two weeks and at 1ntervals
throughout pregnancy Consecutive titrations of serum
drawn from 30 treated sensitized women showed the ex
pected falls 1 titer n all but 2 Treatment 35 begud
preferably as soon as pregnancy 15 established 1n hnown
cases of Rh sensttization and as soon as senstiization ¥
revealed 1n pregnant Rh negative women who have had
no previous difficulttes due to the Rh factor No un
toward reacttons either systemic or local have resulted
There 15 no evidence that the hapten 1s antigemic 10 ht
man beings All but two babies of treated women Were
normal

Erythroblastotic babies t1e those born of untreated
Rh sensitized mothers have been grven 1000 1 600 units
of Rh hapten at a time ntramuscularly Of 25 severely
affected babies treated 19 recovered and are developing
normally In five of the six babies who died physicians
believed that cause of death was not erythroblastosis

Mechamsm of action of Rh hapten 1s not knowsn
{Vhether st neutralizes antibods or satisfies antibody e
ceptors only further mvestigation will determine

(I£ thus report mdscates the possibility of a successful prophylac
tic treatment for erythroblastosis fetalis 1ts enormous mmportance
15 apparent To date however confrmation of thes. observations
by other workers 15 by no means consistent Consequently undue
optsmism. 15 at present unwarranted —Eds
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Transfuston of Saline Washed Red Cells 1n Nocturnal
Hemoglobinuna (Marchiafava Michelt Disease) 1s rec
ommended by ] V Dacie? (Postgrad Med School Lon
don) Noeturnal hemoglobinura 13 a rare hemolvtic dis
order usually lasting years 1n which there are episodes
of hemoglobinuria mostly at mght alternating with
asymptomatic periods in which the hemolytic process
continues but ts less active Cause of increased hemolysts
1 this disorder 1s not understood but 1t 15 thought to he
m the patient s red cells which are sensitive to comple
ment Iike hemalytic factors normally present tm all hu
Tman serum In witro studies show that patients washed
cells hemoly ze readily 1n their own serum or 1n the serum
of normal persons when slightly acidified No hemolytic
substance has been found 1n patients serum or plasma
Dacre describes beneficial effects ot transfusion of saline
washed red cells to patients with nocturnal hemeglo
binuria Transfusions of washed red cells atter periods
of hemoglobinuria lasting 1 one patient for four months
and in the other for three weeks were followed by 1e
tnission of hernoglobinuria

Case 1 —Woman 43 with known nocturnal hemoglobinuria
for seven years was hospitalized because of pers: tent hemo
globmuria for four months She was given washed cell de
tived from 4400 m! blood durmg 23 days In this period she

ad no sub or signs increased rate
of hemolysis except on one occasion when she was given two
bottles of washed cells the same day During treatment hemo
globin ncreased from S0 to 102 per cent ved cell count m
creased from 1700000 to 4700000/cu mm reticulocyvte
count fell from 37 to 13 per cent and plasma bilirubin value
fell from 2 mg to 05 mg per cent She was discharged f el
mng well Transfused blood cells were destroved m a linear
fashion and she remained asymptomatic until after two months
hemoglobin fevel had fallen to 82 per cent and red cell count
to 3520000 At this time she was readmitted because of
moderate nocturnal hemoglobimuria for two days Washed cell
of three additional bott! s of blood were given without reaction
and she was discharged three day later She then bad five
days of hemoglobinuria which subsided spontaneoushy

0 a5 76575 1008
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Six months fater she ws hospitalized and grven tno plasms
tr without unfavorable reaction but after a tran
fuston of 13 day old blood she becante nauseated and dizzy and
pssed almost blach urine Intense hemoglobmnuria perst tel
about 12 hours and then spontaneously di appeared

Case 2~Man 44 with paroxysmal nocturnal hemoglo
binuria was given saline washed cells derved from 4 ml
blood wath the results dlustrated m Figure 70 The mulu
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ple transfusions designated as Ty to Tg caused a rapid rase 11
red cell count and Tok a t
fall 1n reticulocrte count and serum bilirubin concentration
and disappearance of hemoglobmurt1 Transfu 1on of washed
cells gave sumlar results when the patient was a,ain hospital
1zed four months later becau ¢ of hemoglobinuria
Dumnution m hemolysis in these patients after trans
fuston with washed red cells 15 considered largeh due
to reduced production of the patient s own abnormal red
cells followmg relief of anoxia Since normal cells sur
vive well after transfusion anema may be corrected by
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transfuston at mtervals and patients kept 1 fair health

{In practice st 15 not usually necessary o t € wa hed red cell
for transfusions m such patients Our expertence indicates_that
fresh compatible citrated blond 1 generallv satisfactory —Eds ]

Life Span of Sickle Cell and Pathogenests of Sickle
Celt Anemia The various hemolytic syndromes may be
classified into two main groups one comprising disor
ders 1n which red cells are damaged by an extracorpuscu
Jar mechamism (e g malaria) and the other of disorders
in which premature disintegration of erythrocytes 1s ap
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parently caused by a primary abnormality of the stroma
(eg familial hemolytic faundice) This classification s
based on cross determination of red cell survival time
When normat erythrocytes transfused into a reciprent
with a hemolytic syndrome survive normally whereas
the reciprents own red cells transfused into a normal
person have a considerably shortened life span an intra
corpuscular anomaly may be suspected Contrarmise
when normal red cells transfused nto a patient with a
hemolytic syndrome are as rapudly destroved as the pa
ttent s own cell an extracorpuscular mechamsm may be
assumed

h responsible for d 7 of sikle cell
anemia 15 not understood Only relattvely few Negroes
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who harbor the sichle cell trast are afflicted with this
hemolytic syndrome Karl Singer Stdney Robm Joseph
C hung and Ronld N Jefferson® (Chicago) repost cross
deternunations of survival time of sichle cells Trait cells
were transfused into patients with sichle cell anemia and
anemua cells into healthy reciprents displaying the sickle
cell trart

When trait cells were transfused mto three patents
with sichle cell anemua survival time of trait cells was
normal (average 120 days) When red cells from four
patients with sichle cell anemia were transfused 1mto
three patients with sichle cell trait surinal tune ©
anemma cells was shortened (Fig 71) Therefore the
pathogenic principle operating in sichle celi anemia 1%
within the red cells themselves It follows that trait cells
can be safely used for therapeutic transfusions

Analysts of known facts about the sichling phenome
non shows that the sichling process which s the expres
sion of an abnormality of the stroma does not yield 2
satisfactory explanatton of the pathogenesis of the
anemia The hypothests 1s formulated that sichle cell
anemt develops because of an additional alteration 12
the cytosheleton which 15 qualitatrvely different from
the structural anomaly responssble for the sichling phe
nomenon

[With this we could disagree because of the followng established

facts (1) The trait cell requires a much lower oxygen tenston for
production of schling than does the red cell of the ancoma patient
(Sherman) (2) In anemia patients red cells are greatly i
creased n mechatieal fragiity when sickled but when not stckled
they are normal in mechamcal fraglity (3) Moreover the me
chanscal fragility of completely sichicd trait cells 1s Jess than that
of cells from anema patients  (4) Thus to suppose that the wme
chantal fragibty of the cel) would determine ats surynal time
allows the conclusion that the trait cell would not be as hable to
sckling (and to Increase mn mecham al fragility) m trayerswg
tissue capillaries 2s would the cell of the active disease The
hemaglobin of the sickle cell differs m several of its properties
from :m]tS dof the normat red cell (Pauling] See also tne next
artrcle —E08

Sickle Cell Disease Studied by Measuring Survival of

Transfused Red Blood Cells Sheila T E Callender
7 Lab & CT M 33975084 Aug t 1043
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James F Nickel and Carl V Moore (Washington Univ }
and E O Powell* (Oxford England) report expert
ments designed to study the pathogenests of increased
hemolysts n patients with sickle cell anemia to deter
mine how sickle cell anemia and sickle cell trait erythro
cytes differ 1 terms of survival time following trans
fusion and to search for evidence that forms of sickle
cell disease intcrmediate between the anemma and the
trait rmight exast Survival of transfused red blood cells
was measured with the Ashby technic of differentral ag
glutination

‘When normal red blood cells were transfused nto
three patients with stchle cell anemta survival times of
transfused cells were normal

‘When four normal subjects received blood from pa
tients with sichle cell anemia 1n each nstance there
was a rapid destruction of the majority of transfused
cells Graphs of survival however differed from those
found 1n conditions which cause indiscriminate destruc
tion of red cells eg in patients with acquired hemo
Iytic anemia transfused with normal cells The rapid
mitial fall was not maintained and a small proportion of
sickle cells tended to survive for a longer pertod When
five healthy Negro subjects having the sichle cell trait
were used as donors results were 1n stniking contrast
Four of five normal recipients showed normal urvival
of transfused trait cells Cells from the fifth donor
showed a slightly shorter survival time the recipient 1n
this instance did not report regulatly and data are not
entirely satisfactory

In one patient with sichle cell anemia who received
blood from a donor with sickle cell anemia the disap
pearance of transfused cells was comparable to that in
normal subjects This patient was given a second trans
tuston from another donor with sichle cell anema This
time oxvgen mhalation (80 per cent imtially 70 per cent
from the second day) was started about 2 hours before
transfusion and continued for 10 davs Results are shown

Mal Lb &C1 Md 349108 J ¥ 1949
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mn Ngure 72 Destruction of transfused cells, although
abnormally rapsd during the first 10 days was sloner
than on the occasion of the previous transfusion when 10
oxygen was admimstered When oxygen was discon
tinued cell destruction was accelerated ndicated by 2
considerable increase 1n slope of the graph Tho i
creased slope compares well with the instial slope 11
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the control reciptent given blood from the same donor
but not grven oxygen

An attempt to accelerate disappearance of cells trans
fused from a donor with sickle cell trait was made by
giving a replacement transfusion to 2 boy with con
gemtal heart disease and extreme ¢y tnosis However
survtval time of transfused cells did not differ from that
found 1 normal recipient subjects

Results indicated clearly that increased hemolysis 11t
sickle cell anemia 1s a function of the abnormal erythro
cyte stself It seemss likely that the abnormal shape of
the sichled cell mahes it less able to tolcrate trauma of
circulation Thus 1f mtrasascular sickl ~ rould be re
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duced the rate 2t which cells {from patients with sickle
cell anemia are destroyed should be decreased It 1s not
surprising therefore that erythrocytes transfused from
a patient with sichle cell anemia seemed to survinve longer
m subjects who breathed gh concentrations ot oxygen

Though previous workers hive suggested that e1se of
sickling 15\ function of age of cells and therefore that
hife expectaney of all cells 1 sichle cell menn 1s re
duced graphs of survinal of transfused sichle cell ane
m erythrocytes m this study showed 1 tendency for
a proportion of cells to survine almost normally  This
sug.ests that while most cells 1n sichle cell anemua are
constitutionally more susceptible to sukling and remun
so untl they are prematurely destroyed others are born
more resistant and remam so throughout their existence
Accordmng to this hypothesis sichle cell trut nught be
regarded as the extreme example of a state i which all
cells are constitutionally more resistant to sichling Other
reasous support the theory of 1 qualitative difference be
tneen sichle cell ainemia and the trat (1) Patents with
the trait show fewer cwrculating sichled forms even
thou h most cells must be ofder than i sichle cell ane
mit (2) Transfused trat cells survive normally despite
thewr avera e greater age and ther ability to sihle
(3) When traut cells are completely sichled by exposure
to carbon dioxade and then subjected to mechamical
trauma they are much less readily destroved than are
anumie cells under stmilar circumstances It the two types
of sichle cell distase differ because of 1 qualitative differ
ence 1n erythrocyte structure 1t 1s casier to understind
why no clearcut examples of forins intermediate between
the two hinve been described

Vascular Occlusion and Ischemic Infarction 1n Sickle
Cell Disease The generally accepted concept of the pa
thology of sichle cell disease 1s that the abnormal shape
ot the sichled erythrocytes 1> responsible for stasis of
blood flow 1 capillanes resultin,, 1 thromboe is and
subsequent infarction Iaul Rimmelstiel® (Charlotte

B) A I NS 2163119 Ty 94
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n Figure 72 Destruction of transfused cells altto Jh
abnormally rapid durin,, the first 10 days was slover
than on the occasion of the pres 1ous transfusion whet
oxigen was administered When oxygen was disco

tinued cell destruction was accelerated ndrcated bv 2
considerable mcrease 1n slope of the graph This 1
creased slope compares well with the mtial slope 12
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the control recipient gnien blood from the same denor
but not grien oxygen

An attempt to accelerate disappearance of cells trans
fused from a donor with sickle cell trait was made b
gun,, a replicement transfusion to a bov with con
gemtal hear: disease and extrente cvanosis Howeser
sursnal time of transfused cells did not differ from that
found m normal reciprent subjects

Results indicated clearh that increased hemolysis i
stchle cell anemta 15 a function of the abnormal ery thro
cvte it elt It seems bleh that the abpormat shape of
the sichled cell makes it Je s able to toferate trauma ot
areulation Thus of intrasascular sichlimg could be re
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re established at any one of these stages and ischemic
nfarctions may thus be found with or without throm
bosis and with or without degenerative changes in the
sascular wall

On the basis of Tomlmsons theory that sickle cell
erisis 1s equivalent to preshock or shock crisis may be
mitiated by various factors which decrease oxvgen in
the peripheral blood Crisis 1s characterized by rapid
blood destruction and increasing diminution of oxygen
carrymng capacity of red blood cells Peripheral vascu
lar spasms may at least temporarily mamtamn normal
blood pressure but also ncrease tissue anoxia leadmg
to further sichling and 1ntroduction of a victous cycle
Peripheral vascular spasm may lead directly to 1schemic
necrosis 1 inner organs or be followed by capilliry dila
tatton or stasis The engorgement of capillaries with
sickle cells seen during this phase 1s regarded as a result
rather than the cause of capillary stasi Local 1schemia
of t1 sue and capillary walls may result m organic dam
age to vessel walls degenerative changes and thrombo
s1s resulting 1n superimposed infarctions

Studies on Destruction of Red Blood Cells Spleen as
Source of a Sub Causing A of Red
Blood Cells of Certam Patients with Acquired Hemolytic
Jaundice by Anti human Serum Rabbit Serum (Coombs”
Serum) Serum from rabbits previously given mnjections
of human serum (Coombs serum) agglutinates washed
red blood cells of patients with acquired hemolytic jaun
dice but not the red cells of patients with congental
hemolytic jaundice Red cells are agglutinated presum
ably because of unon of globutin or other substance on
the red cell surface with the antibody of the test serum
Because splenectomy n acquired hemolytic disorders
sometines decreases the agglutination titer of patwents
red blood cells 1n Coombs serum Philip F Wagley Shu
Chu Shen Prank H Gardner and Wilham B Castle®
(Boston) examined the spleens from persons with such
disorders for substances with affimty for normal red

€6) J Lab & €1 Md 3311971203 Otb 198
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N C) reports a case of uncomplicated sichle cell dicease
m which there were multiple foct of 1schemc necross
of 1nner organs without thrombotic occluston of artenes

Negro girl 11 hospitalized with suspected dagnosis of
poliomyelitts went into sickle cell crisis Because of the clin
1eal picture of acute surgical abdomen and presence of gal
stones the galibladder was removed She ded two days ater
The gallbladder showed 1schenuc necroses and autopsy I¢
vealed diffuse brlateral cortical necrosts of the hidney diffuse
1chemic mnfarctions of the hver and muluple large foer of
necrosis in the bram Changes i the bram resembled those
of Schilders epcephalitis and those m the Iiver sumiated
changes 1n eclampsia Sickle cells and engorgement of capil
laties wete prominent but there was no vascular thrombost
The only condition 1o which all the cluncal symptoms and
pathologi. changes could be attributed was marked sicklng of
red blood cells and anemia

Search of the Iiterature for repotts of artersal thrombt
1n sickle cell disease yrelded surprisingly few conclusive
reports [This of course would be the expectation be
cause sickling would begin only where oxygen utihzaton
began—beyond the arteriole m the capillary ~—FEds] The
many types of morphologic change m this disease are
not satisfactorily correlated One group of phemomend
revolving around the hemoly tic anemias include siderofi
brosis of the spleen hemosiderosis of hver and Kidneys
relative frequency of gallstones and hematologic changes
1 peripheral blood and bone marsow The second group
of phenomena are the circulatory disturbances Ischemit
necroses of inner organs are often though not consts
tently found They may or may not be assoctated with
organic changes 1n the vascular tree Degenerate
changes 1n vessel walls endarteritts thrombosts and fat
embol; have been described

In an attempt to correlate most of these crreulatory
p X Istrel hypotl that the 1gchemic
necroses 1n sickle cell disease are imtrated by vascular
spasm Vasodilatation may follow vascular spasm and
stagnation of blood flow result sn 1schemsc necrosts of
vessel nalls with subseq: thromboses Depending on
the duratson of the vascular spasm blood flow may be
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It 1s concluded that spontaneous agglutination of red
blood cells esther camses or results from stagnaton of
these cells m the spleen Resulting mnjury to red blood
cells 1s manifest 1 the increased osmotic and mechanical
fragality of circulating red blood cells of most patients
with acquired hemolvtic disorders Such cells may well
be abnormally susceptible to the trauma of the motion
of the cireulation

Hemolytic Anemia Associated with Atypical Hemag
glutmns A case 1s reported by Wilbam J Ruhns and
Philip F Wagley ?

Negre s 43 was hospitalized 1 coma after 10 days vagmal
bleedng Hustory and exammation revealed no gynecologic or
other abnormatities except pallor and flame hemorrhages
the eyegrouns Response to transfusion was prompt and she
wa h without further di

W hen she was seen a month later 1t was impossible to count
red blood cell because of autohemagglutination A week later
she was hospitalized because of progressive weakness and
light jaundice Hemoglobin value was 29 Gm per cent
Reticulocyte count was 21 per cent Osmotic fragility was nor
mal Donath Landstemer Ham and sichle cell tests were neea
tive but cold agglutinins were present mn a titer of 3072 umts
She responded well to tran fuston but becaus repeated trans
fusions were necessary splenectomy was performed A month
after splenectomy cold agglutimin titer was 96 umts and for
the first time a warm agglutimin was present n a titer of 4
umits During the hve weeks after splenectomy she was grven
10 L blood

She was discharged but readmitted 1 month later pro true
and markedly dyspneic Hemoglobin value wa 3 Gm per cent

emagglutination was visible 1 the syringe u ed for vem
puncture Cold agglutinin titer was 4 096 and warm agglutimn
titer 64 umits Two days later she dred

Autopsy revealed cause of Jeath to have b en massive intra
vascular clotting 10 pulmonary vessels

Association of agglutination of red blood cells with
mereased fragiity has previously been demonstrated
Hemoglobinemia and hemoglobinuria have been pro
duced 1n pattents with hugh titers of cold hemagglutinins
Dby exposure of a limb to cold [hese obsersations and
those 1n hemoly tic anennas ot atypical pneumoma have

A 1t M4 304813 Fb 1049
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blood cells Pulp from each spleen was mcubated with
normal red blood cells The cells were then scparated
from the splenic pulp and 1ncubated »1th Coombs serum
Results of these experrments are summanzed m tbe
table Spleens of patients with acquired hemohtic jaun
dice contaned substances which caused red blood cells
to agglutinate 1 Coombs serum whereas spleens of pa
tients with congemital hemoly tic 1cterus did not contain
substances causing simular agglutimation Spleens from
patients with thrombocytopenic purpura Bantis Si0

AGGLUTINATING EFFECTS OF ANTr nUMAN SErua Ramerr SZRL
{Cooxes Serrar on W Asnep Morvar Rep Broon Ceus
APTER INCLBATION WITH PLLP 0F SPLEENS FROM
Patients wiTR VarioUs Diseaces)
€ a3 Dxs AcouuTe ATI0¥

Acquired hemolytic jaundice (lvmphord leuhemia) +
Acquired hemolytic jaundice (Boeck s sarcord}
Acquired hemolytic jaundice (cause unknows)
Congemtal hemolytic jaundice
Thrombocytopenic purpura
+ 1 ly (Bantis synd )

cooott

NG b N e

Gaucher s disease

drome and Gauchers disease Iihewise did not contain
substances with affimty for red blood cells

Abiity of red blood cells to agglutinate Coombs
serum may 1n fact be a test for absorbed serum globuln
Posstbly in acquired hemolytic jaundice the red blood
cells act as an antigen and cause development in serum
of antibodies with avidity for red blood cells Howerver
the nonspecific agglutination of red cells by antiserum
developed m rabbits against ty pe 14 pneumococcus or by
viruses with which the ammal has had no previous con
tact 1s too well known to permit interpretation of red
blood cell agglutmation tn acqured hemolytrc disorders
as necessarily xmmunologic Perhaps the assocration of
such agglutinatton with a variety of nfecttons and neo
plastic condittons (malaria tuberculosis Hodghmns dis
case levhema caranomatosis and cysts and rumors of
the ovan) favors the mterpretation that there 15 non
spearfic adsorption of a globulin substance 1 red cells



PERNICIOUS AND OTHER NUTRITIONAL
MACROCYTIC ANEMIAS

Thi termiology 15 used to include macrocytic anerma that re
spond erther to the anti pernicious anemua principle of hiver (wita
mn B ?) or to pteraylglutasuc acid, irrespective of whether
the nutritional deficiency 1s the result of defective diet or of gastrc
or mtestinal dysfunction 1here 15 evidence that i several species—
micro-organisms birds rats prgs and monkeys—vitamin B and

acid have functions In
hus ‘macrocytic anermas this separation may not be complete In
addition to the clearly demonstrated nutritional defictency whch
causes maturation arrest 1n the bone marrow in permcious anemia,
there 13 a hemolytic element best measured by the survival ume of
the patient s red cel{s when transfused into normal persons There 1s
owever evidence from studies with 1sotopic mitrogen mcorporated
m glycine as a precursor of the parphvrin ring that the mncreased bile
Pigment output may be 1 excess by half of the actual rate of de
struction of cireulating hemoglobsn It 15 obvious moreover that it
15 impossible for a patient to mamtan a fairly constant degree of
anemia as 1s often the case 1f sufficiently decreased production and
mncreased destruction of red cells exist simultancously —Ed

Life Span of Megalocyte and Hemolytic Syndrome of
Pernicious Anemia There 1s general agreement that per
micious anerma 1s a defictency disease and that liver ex
tract corrects the deficiency However patients with
addisoman anemia also show a severe disturbance of
pigment metabolism There 1 usually mild retentton
Jaundice and hemolytic index (urobilinogen excretion i
feces correlated with total mass of circulating hemo
globin) 15 far above narmal

These abnermalities of pigment metabohism appar
ently 1ndicate a hemolytic process since thev are also
observed 1n other known hemolytic syndromes How
ever in contrast to patients with other hemolytic dis
orders persons with untreated permicious anermia show
TI0 increase in retsculocy tes of airculating blood If reticu
Tocytosts 1s evaluated as a measure of red cell replace
ment and high pigment output as an mdication of stmul
taneously increased erythrocvte disintegration a con
siderable 1imbalance 1n favor of erythrocyte destruction
would be present 1n untreated pernicrous anemta Conse
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suggested to others that cohesson of erythrocytes m3
lead to their prompt mechanical destruction while m mo-
uion 1n the crrculation Thus mtravascular aggluting 107
may concenably have resulted 1n hemolysis m this case
Ham and Castle have repeatedly suggested other mechd
msms associated with red blood cell agglutmation that
would contribute toward or acutely cause hemolysis In
this patient and 1w previous pattents intravascalat
erythrostasts occurred m small vessels

Favism Albert P Rosen and James ] Scanlan®
(Providence R 1) pomnt out that although only fae
cases of favism have been reported mn the United States
the disease should be suspected as the cause of hemolvtic
anema 1n persons of Mediterranean orgin especrall)’
Italians and Jews since the bean is cultivated and ea'ts
by such persons m the Umted States Favism 15 charat
terized by gastromtestinal complatnts and sudden appesr
ance of hemolytic anemia followed by hemoglobinurid
jaundice and vascular collapse Symptoms occur mimufes
to a few hours after nhalation of the pollen or 5
hours after ingestion of the bean Pathogenests of favism
has been explained by three theortes infectious, to¥IC
and allergic A typrcal case follows

Boy 5 of Italtan descent was hospitalized because of
abdominal pain red urine and jaundice of 30 hours duration
He had ot been exposed to toxic fumes chemucals or malarit
and had received no mjections os transfusions There was 10
famly history of anemta or svphilis A stmular episode two
years before had subsided spontaneously after two weeks

The spleen was palpated 5 cm below the costal margwn The
urie was packed with red blood cells Red cell count was
1520000 and hemoglobin value 38 per cent A blood smear
showed red cells with marked central pallor amsocytosts
gorhlocytosts target cells and spherocytes Shull x rays were
normal Cell fragility test 1s normal

He mproved after a_500 cc blood transfusion and the
fourth day temperature fell to normal The fifth day red cell
count was 3950000 and hemoglobin value 75 per cent

Tt was then discovered that the patient had caten four plates
of fava beans the day before onset of illness and that he had
caten fava beans yust before his attack two years previously

@ nwEglnd] Med 39367368 Spt 2



PERNICIOUS AND OTHLR NUTRITIONAL
MACRO( YTIC ANEMIAS

“This termimnology 15 used to include macrocytic anemias that re
spond exther to the anti permicious anenua principle of liver (vita
mn B ?) or to pteroylglutamic acd irrespective of whether
the nutritional defictency 13 the result of defuctive diet or of gastnc
of inte tinal dysfuncion There 15 evidence that 1n several speties—
micro-orgamsms  birds rats pigs and monheys—vitanun B and
g functions In
human macrocytic anemias this separation may not be complete In
addition to the clearly demonstrated nutrstional deficiency which
€auses maturation arrest s the bone marrow 1 p rnicious anemia
there 15 a hemolytic element best measured by the survival tume of
the patient s ved cells when transfused into normal persons There 1
however evidence from studies with 1sotopic nitrogen sncorporated
m glyeine as a precursor of the porphynin ring that the increased bile
pgment output may be 1n excess by half of the actu 1 rate of de
struction of circulating hemoglobin It 1 obvious moreover that it
13 1mposssble for a patient to maintain a faly constant degree ot
anemia 25 15 often the case 1€ sufficientfy decreased production and
increas d destruction of red cells exist simuftancou Iy ~Eds

Lafe Span of Megalocyte and Hemolytic Syndrome of
Pernicious Anemia  There 1s general agreement that per
meious anemia 15 a deficiency disease and that liver ex
tract corrects the deficiency However patients with
addisonan anema aleo show a severe disturbance of
pigment metabolism  There 15 usually mild retention
Jaundice and hemolytic index {urobilinogen excretion int
feces correlated with total mass of arculating hemo
globin) 1s far above normal

These abnormaluies of pigment metabohsm appar
enthy indicate @ hemolytic process since thev are also
observed 1 other known hemolytic syndromes How
ever 1n contrast to patients with other hemolytic dis
orders persons with untreated pernicious anemma show
Toncrease 1n reticulocytes of circulating blood If reticu
locytosss 15 evaluated as a measure of red cell replace
ment and tugh pigment output as an mndication of simul
taneously increased erythrocyte dismtegration a con
siderable ymbalance im favor of erythrocyte destruction
would be present 1n untreated permcious anemia Conse-
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quently peripheral blood should become raprdly deplered
of erythrocytes resulting n early death Stnce chmcally
this process does not occur addisoman anema has often
been considered not to be a true hemolytic syndrome

The common denomurator of all hemolytic syndromes
regardless of causative mechanism 1s shortened life span
of the cells mvolved To determine whether addisonan
anemta may be classified as a true hemoly tre svndrome
survival time of erythrocstes from patients with un
treated permcious anemit was estimated by harl Siger
Joseph C Ring and bidney Robm® ((Michacl Reese
Hosp Chicago)

Red cells of two patients with permcious anemit 1
relapse who had recerved no specific treatment for sev
eral months before the expertment were completels elim
mated withun 28 and 75 days respectively when trans
fused into a normal environment Profiles of their ehm
nation curves were defimtely abnormal and were similat
to those caused by intracorpuscular abnormality of red
cells n other hemolytic syndromes A third patient had
had a few liver pills several davs before hosprtahza
tion but othernise had been untreated for threc 1ear
\\ hen this patient s red cells were transfused mto 3 nor
ml recipient 68 per cent of transfused cells disappeared
within 30 days and the remaimng 32 per cent after 72
davs (Tig 73) The biphaste character of the ehmiation
curve profile supported the assumption that the blood
contamed two different populations of red cells namels
red cells manufactured with participation of the liser
prmerple and ty pscal megalocs tes produced m absence of
the erythroposetic factor Red cells of a fourth patient
with a blood picture normahized by continuou Jiver
treatment for many jears sursived an average of 119
davs when transfused mto a normal reciprent a normal
value

These results mdicate that red cells of patients with
untreated pernicious anemma have a shortened survnal
time and that after adequate treatment the ery throcvies

TGy ] Lsb ACt D1 ITI06EI0 6 Sept mbe 191
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Iife span becomes normal Demonstration that survival
time of the megalocyte 1 shortened permuts classifica
tion of pernicious anemia as a true hemolytic syndrome
Although the shortened survival time undoubtedly ac
counts for increased pigment production m this disease
it 1> questionable whether 1t explains entirely the exces
sive production of pigment The absence of anv consid
erablv increased reticulocyte count in untreated perm
c1ous anenua indicates that in this disorder erythrocites

Days after
0 Transfusion

Fg 73—§ Tem n mal m
Pod g

tp ma 1l
‘ g 0 (Cout y £S ¢ B 7
L'b &U Md 3510631076 Sptmb  1548)
are replaced predomnantly by means of nonreticulated
megalocy tes
Demonstration that pernicious anema 1s a true hemo
lytic syndrome 1 no way nvalidates the concept that
this disorder 15 a deficiency disease It 1s because ot
absence of maturation principle that defective red cells
enter the circulation and are then eliminated more rapidly
than normal ones
Observations on Relapses 1n Permicious Anemua Ed
gar Jones Chfford C Tillman and VWilham J Darby?
(Nashuille Tenn) observed 12 permicious anema pa
tients carefully after discontinuing liver extract At time

- Md 30374380 Fb oy 1949
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treatment was discontinued all were regarded as ade
quately treated having recerved fromy 420 to 1020 umts
of Irver extract at three to four week mtersals dusng the
preceding year Average red blood cell count durtng the
vear before treatment was discontimued was 474000
for the seven men and 4 290 000 for the five women Be
cause two women had rarely achieved red counts above
4000000 on adequate treatment although they showed
ne evidence of infection or other disorders hnown to it
hibit response to liver extract it was impossible {0 con
sider as previously has been done a red count of below
4000000 as representing relapse Consequently st $3
decided to regard two syccessive counts of more than
two standard deviations below the treatment meas for
particular patient as constituting relapse This allowed
each patient to set his own relapse Jevel 1n relation to
his previously marmtained values

According to these criteria relapse occurred 1a s1¥ P2
tients 8 18 months after cessation of liver therapy The
other six patrents showed no relapse 1 26 29 months
without Inver extract After this program had been under
way 21 months 1t was decrded to follow fecal urobshnd
gen lexels as evidence of relapse Values were amarmably
normal when there was no anema became elevated early
during relapse and rose further as anemna pro.ressed
This mdicates that hemolysis occurs early i relapse of
pernicious anema and emphasizes its importance 11
pthogenests of ths disease

No cause wns apparent for differences m time required
for relapse to occur n the patients observed Though
number of patients 15 too small to permit conclusion> 1
was noted that relapse occurred in five of seven men but
1n only one of five women No neurologic mamifestations
developed tn any of the 12 patients during the observa
tion period This 15 of nterest 10 light of recent reports
of a lugh merdence of neurologic disturbances in patients
with pernicrous anemia given folic acid and tends to
confirm the suspicion that this sitimm actually brings
about neurologic damage
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Vitamin B;; Therapy m Pernicious Anemia Effect on
Hemop System  Prel vy Report Byron E
Hall and Donald C Campbell (Mayo Chmic) report
hemoporetic responses of 11 patients with permicious
anemua 1n relapse to intramuscular admimstration of
vitammn By, Before treatment erythrocyte counts were
less than 2 000 000 1n erght patients and between 2 500 000
and 3000000 1n three Aiter adnunistration of vitamin
By, retrculocyte peak counts were from 7 2 to o9 per cent
m patients whose tmtial erythrocyte counts were less
than 2000000 and from 21 to 97 per cent 1n the pa
tients with higher 1mtial counts In all patients reticulo
¢yte peaks occurred from four to seven days after ther
apy began AIl reticulocyte peaks fell within range of
expected response from liver therapy In four patients
erythrocyte counts rose to normal m five to seven weeks
intwo the rse was more delayed In the remaming pa
tients erythrocyte counts leveled off after counts ex
ceeded 3000000 With increase 1n number of erythro
Cytes values for leukocytes and blood platelets returned
to normal

Data collected 1n this and other studies suggest that
approximately 1 pg vitamun By 1s equivalent ta 1 USP
umt of extracts of liver or stomach mucosa In two pa
tients intramuscular admimstration of 1 pg vitamin By
datly induced maximal hemoposetic response a single
large dose given after the imtial reticulocvtosis subsided
failed to induce a second reticulocyte response Excellent
hemopotetic responses were obtained 1n three patients
given 25 pg once a week In two of these dailv increment
of erythrocytes ceased when the interval between mjec
tions was prolonged beyond 12 days

Sternal aspirations performed m 10 of the 11 patients
Tevealed megaloblasts in 7 Marrow aspirations repeated
during treatment showed erythrocyte regenerations from
megaloblastic to normoblastic types 48 72 hours after
admimstration of large amounts of vitamn By

() P StEM t My C 23584390 D & 1948
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Vitamun By Therapy in Permctous Anema Effect o
General Clintcal and Neurologic Manifestations Prehm
nary Report Byron E Hall and Donald C Campbell*
(Mayo Chmc) describe climical improvement i1 11 p
trents with permicious anenua treated with vitamin By
Hematologic response 1s described i the precedmg artt
cle Of 11 pattents 6 had glossitss 3 had perpheral net
ritss and 6 had peripheral neuritis and combined syste
disease  Following admmstration of vitammn By 2
gradual return of strength and mental alertness and
provement m appetite with gam n weight were noted
Soreness of tongue nd mouth disappeared withina fes
days and regeneration of hnguil pipillae usuallh w1
complete within four to si¢ weeks

Improvement occurred 1n erght of mme patients with
neurologic disease Of the si\ patients with combined
system diseise five noted improvement paresthesit
and three had return of vibration sense Atawa disap
peared 1n three of five pattents who had been affected
Position sen e of toes returned to normal m theee of
four patients The Romberg test which was posiie i1
five pattents before treatment became negatve i W0
patients and results improved greatly n two Improre
ment in quadriceps femoris reflex occttrred in one Pt
tient 1 another a posttive Babinsk: reflex dmappmm'
during treatment Severe mental depresston di appeﬂfﬂd
mn one patient

In the three patients with peripheral neuritss alone 1
provement occurred m 111/ months of treatment In
three of six pitients with more serious nyolvement
improsvenient Was unusually rapid

Observations on Etiologic Relationship of Achyla
Gastrica to Pernictous Anemia Activity of Vitamin B,
as Food (Extrinsic) Factor 1s described by Lionel Rerh
and Willim B Cistle (Harvard Uniy ) and Arnold D
\velch Robert W Hewnle Rudolph Anker and Martm
Ipsten (Western Reserve Umny ) Therr obseryations

——
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on patients with permicious anerma suggest that the ex
trinsic factor and the anti permicious anemma principle of
hver are wdentical and that the extrinsic factor does not
react with the intrinsic factor as formerly thought but
the mtrinsic factor perhaps merely facilitates absorption
of the extrmsic factor

That the extrinsic factor 15 sdentical with the 1nt
permicious anema prinaiple and that both are vitamin
B,z was suggested by the following observations Hema
tologic response of patients with permcious anennz m
relapse to orally admimistered punthed liver extract was
potentiated by simultancous administratton of gastric
Juice Hydrolysis of the liver extract with sulfuric acid
destroved both ats ants permcious anemia and 1ts ex
trinsic factor actnaty  Parenteral admimstration of
vitamin By, produced hemopoletic and neurologic re
sponses sdentical with those produced by hver extract
Vitamin B; was then found to be present mn foods
known to cantan the extrinsic factor That vitamun By
was able to act as extrinsic factor was shown by produc
ng hematologic response n four patients with permcious
anemia 1n refapse by oral admimstration of vitanun By
plus normal human gastric juice Such hematologic re
sponse could not be produced by oral admmistration of
sitamm By, without normal human gastric juice How
ever the activity of the same amount of vitamin By on
parenteral admimistration without gastric juice was even
greater than on oral admimstration with gastric Juice
2s was the activity of a 70 per cent alcoholic extract of
beef muscle a classtc source of extrinsic factor

The next two articles di it the response of the glossits n per
it us anema to varou therapent ¢ substances Th first article
descr bes the usual sitwation m which the glossits though it may
21 to respond m alf 1 tances to pteroylglutamic ac d_ s favorably
affected by purified hver extract or vitamn B The distinctly
Uncommon situat on reported 1 the second a ticle seems to be the
failure of the glossitis to respond fo treatment with highly puri
ed Diver extract and the subsequent success of treatment w th
Yar ous synthetic vitamins of the B complex 1 lud ng pteroylglu
tamc acid This can only be pre umed to mdicate a simultancous
deficiency of one or anothe of these vitamins It 1 to te recalled
that these substances with the exception of calcum panfothenate
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have been reported to relieve glossitis m deficrency states other
than pernicious anemia —Lds

Response of Lingual Manifestations of Perncious
Anemia to Pteroylglutamic Acid apd Vitamz B;
Among therr patients with pernictous anerma James F
Schieve and R W Rundles® (Duke Umv) found twom
whom pteroyiglutamic (folic) acid therapy rapidly cor
rected Zlossitts despite the fact that 1t did not wwdree
complete | 1 r or prevent neurologic
changes In contrast to these patients were six sn whom
folic acid faled to correct the glossitis of pernicious ane
mia2 In four of them subsequent treatment with liver
extract {type unspecified —Eds ] corrected the Iingual as
well as the other mamfestations of permcious anemd
In the other two glossitis developed after adminstra
tron of 30 and 50 mg folic aad dady for over tne
months In these two patients folic acid produced sats
factory hematologic and neurologic responses but be
cause of the severtty of the developing glossitss they
were given a stngle mjection of 0025 005 mg vitam®
B;  Within a weeh lingual abnormalities disappeared

In an addmonal five untreated permeions anemsa f2
tients lingual manifestations disappeared within five 10
seven days after injection of vitamm B; 1n a dose 0
000t mg daily 10 0010 mg 1n a single dose

No explanation for the individual variability 1a thera
peutic response n these patients 1s offered It 15 stressed
he ever that folic acid has therapeutte limitations 10
treatment of glossitts of perntcious anemia just as 1t has
1n treatment of the neurologi. and hematologic mamfes
tattons of thrs disease

Glossitis 10 Addisonian Pernscions Anemua  Effect of
Synthetic Vitamins of B Complex The fact that the
sore tongue of permicious anemma 1s indisungishable
from that occurning 1n well recogmized nutritronal de
ficsencies suggests that tn pernicious anenmua too 1t mav
be due to vitamm deficrency and that it mav be corrected
by appropriate treatment with one or more of the mem

) F Lab & Cln Md 35439447 Ap | 1949
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bers of the vitamin B complex Alexander Brown® (Umv
and Royal Infirm Glasgow) observed seven patients
with permcions anema and a well marked disturbance
suggesting deficrency of ame or more members of the
vitamin B complex Diagnosis of permicious aperma was
based on a chnical picture compatible with the diagnosis
macrocytic anemia with megaloblastic bone marrow re
actien which responded satisfactonly to treatment with
highly purified liver extract histammne fast achlorhydria
and absence of steatorrhea or dhetary defect

Of the seven patients s1x had severe pamful glossitis
Frve of the s1x had been recenving liver extract par
enterally for from four months to two years and all re
ceved 1t regularly every two to four weeks during the
study Glossitts had exther existed since the oniginal 11l
ness or developed duning treatment Development of a
sore tongue was not always controlled by liver extract
therapy and on occasion bore no relation to the patient s

diate or subseq I logic status In the sev

enth patient glossitis was assoctated with angular stoma
tiss and vascularization of the cornea

These changes were controlled with single members
of the vitamin B complex 1 pure form Four cases of
glossitts responded to calcum pantothenate and one
each to meotinic acd and folic actd One case responded
first to mcotinic acid and later to riboflavin The patient
with glossitis angular stomatitis and vaseularization of
the cornea responded to riboflavin

Sigmficance of glossits 11 permuctous anema is not
understood but 1t 15 generally recogmzed that 1f sore
tongue 15 a feature before treatment 1s begun 1t 1s usu
ally cured by liver extract In the present series glossitis
occurred without obvious refation to present or subse-
quent blood levels Sigmficance of this fact 1s not clear
especally since others have apparently found such an
occurrence rare It seems unlikely from what 1s known
of the mdividual patients that exceptional dietary m
adequacy was by 1tself responsible All had good appe

7
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tites and were taking apparently adequate diets The
posstinlity of a combiation of mor defects of absorp-
tion n permctous anemia and a suboptimal postnar
dietary cannot be entirely discounted However it seems
possible that development of a sore tongue n pernicious
anemia reflects a breakdown tn a metabolic system smil
lar to that responsible for the me,aloblastic marron and
the neurologic changes The fact that 1n this senes the
glossitis could be controlled by admmstration of syn
thetic vitamuns sug, ests that the breakdown may moke
the availability of the vitamin found effective

Cells of Megakaryocyte Series 1n Pernicious Apemid
In Particular, Effect of Specific Therapy Robert D Ep-
stem? (Harvard Univ ) studied megakaryoeytes of U'¢
bone marrow and platelet counts of peripheral btood be
fore and after liver therapy in five patsents with per
nicious anemta  Particular emphasis was placed o
morphologic appearances and numbers of mononticlear
megaharyocvtes and polykaryocytes (megaharyocytes
with multsple nucler m a single cytoplasmic mass)

Before remission was tduced by specific therapy num
ber of polyharvocytes was mcreased and number &
mononuclear me,ahary ocytes tn bone marrow decrease
whereas after remussson induced with hscr extract this
ratio of cells was reversed Before remission 50 per cent
or more of the megakaryocytes were multinuclear
whereas after remission percentage of pah)\ar}DC\(CS
varied from 0 to 11 2 per cent Conversely before treat
ment 25> 50 per cent of megakaryocytes were monontt
clear and after therapy 75 per cent or more were mon?
nuclear In four of the five patients the ncreased nun
ber of polykaryocytes before treatment was associated
with low platelet counts in peripheral blood In the fifth
patient platelet counts were 1n the lower ran,e of nor
sl Lefore treatment In each instance when the pateent
responided to therapy platelet counts in pertpheral blood
increased as number of polyharyocytes mm marrow de
creased
T Am ] Pih 25239 51 Ma b 1949
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There was no diminution of total number of megakars
ocytes before treatment 1n two patients total megakaryo
cyte count being above normal In three of the fie
Patients percentage of megakaryocytes exhibiting ap
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parent platelet formation was less n the specimen ob
taned before treatment than subsequently durug rems
sson There nas however, no constant relationship be
tween platelet counts in peripheral blood and total num
ber and percentage of cells of the megaharyocyte sertes
apparently producing platelets

It has been found that entirely without lver eunc
therapy a shift in the bone marrow from me,,aloblastic
to normablastic red cell formation sufficient to seturn the
hemoglobin to normal occurs after blood trarsfusions it
patients with pernicious anemua Howeser there was £0
sigmficant change 1 the megakary ocyte .efies with such
transfusions

Though this mnterpretation is disputed 1t has been
hypothecated that the polykaryocyte 15 an ntermediate
cell type s hih develops during formation of the matare
megakaryocyte from fusion of primitive mononucleat
cells Frgures 74 and 75 ilfustrate young and mtermediate
pohykaryocytes The young polykaryocyte contains {our
nucler with fine chromatin and a basopluhe ¢y toplasm 2
\ ach there are a few scattered grannles A few platdets
are apparently bemng formed n one portion of the perip
ery In the intermedate polykaryocyte the seven nucle!
show increased clumping This and the presence of small
azurophific granules in the cy topla m distingush 1t from
the youny polvharvocyte No platelet formation cag be
gen

Macrocytse Anemna of Pregnancy Refractory to Vit
min By, Therapy Responmse to Treatment with Folic
Acid Report of Case Although 1 certam prtients with
macrocy tic anemia of pregnancy fatlure of treatment
with punified hiver extract has been reparted cuch pa
tients respond to oral admimstrition of crude Iver ex
tract and as was shown after pteroviglutammc (folicy
acid became available to this substance Lois A Dvn
Byron L Hall and Gertrude L Pease® (Mayo Chiae)
demonstrated that cn stalline vitamin By, Tughly effec
tve i treatment of addisoman pernicrous mneéna Was

78 P c Staff Meet. May Cip 4 19157 M
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Itke purified liver extract meffective 1n a patient with
macrocytic anemia of pregnancy who later responded
fully to admimstration of pteroylglutanuc acid

Woman 27 on a normal diet was well until the fifth month
of her second pregnancy when several crops of aphthous
ulcers appeared on the mucous membranes of the mouth and
lips At the beginming of the seventh month of pregnancy
she began to feel tircd and nauseated vomited everal times
during the day and had watery greemsh stools Soreness and
bleeding of the gums and soreness of the mouth but not of
the tongue were noted During the next few days the feet legs
hands and face became swollen dyspnea appeared on exertion
appetite dimimshed anl the hawr became extremely dry and
came out m handfuls An undetermined amount of blood was
lost due to hemorrhoid Numbness or tingling of extremities
was not experienced On admission a wech later edema of the
face and extremities was noted The sk appeared waxy and
was pearly white 1 color Mucous membranes of the gums
were brick red 1n strikng contrast to the paleness of the
tongue Temperature and blood pressure were normal and
unnalysis negative Blood analysis revealed 65 Gm hemo
globin 1700000 red cells and 3500 1 ukocytes with shght
granulocytopenia Four per cent of the nucleated cells were
normoblasts The reticulocyte count was 09 per cent Flate
lets numbered only 39000/cu mm Examimnation of bone mar
row revealed hyperplastic marrow with megalobl istic erythro
poiesis and active myelopolesis

Parenteral admmistration of a liver extract contammnf 15
USP umts/cc (injectable) was begun and during the next
11 days the patient received a total of 135 units without hemo
potetic or clinical response Three transfusions of 500 cc &om
patible Rhin gative blood were then given Gastric analysis
showel free hydrochloric acid The stools contaned 28§ per
cent fat Hemoglobmn concentration was 92 Gm _and red cells
numbered 3510000 On the fifteenth day parenteral admums
tration of vitamin By was started a total dose of 27 5 g be
Mg given i eight days Two or three hours after each mjec
1100 the patient became nau eated and vomited The general
condition seemed worse during vitamin By therapy Onp the
thirty second dav parenteral admim tration of pteroviglutamic
acid was begun with an imtial do e of 30 me and continued
with dailv doses of 15 mg untl delwery of a normal infant 2
month tater On the srxth day of treatment with pteroylglutame
acid a reticulocyte peak of 18 per cent was tea hed Cluucal
improvement was dramatic Appetite increa ed greatly edema
tapidly receded and diarrhea disappeared Hair and skin 1m
Proved in appearance and texture On the mnth day of treat
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ment bone marrow puncture showed active erythropoie is of
normoblastic type

Response of Tropical Sprue to Vitamin B, m faep
tients 1 Puerto Rico 1s reported by Tom D Spres and
Ramon M Suarez? All pattents had macrocy tic ancini
megaloblastic arrest of bone marrow erythrocyte counts
below 2 500000 persistently low reticulocy te counts dur
ing the prelimimary observation period and alumentary
tract symptoms consistent with diagnosis of tropcal

v amnE
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spruc Lither the patients were untreated or treatment
had not been recent enough to interfere in any way with
evaluation of vitammn By

Figure 76 illustrates the hematologie response to ad
mumsstration of vitanmn B, Reticulocy tosis occurred 1%
each cise usually around the fourth day and was iol
lowed by erythrocytosis and hemoglobin production
Climical smprosement characterized by gun of strength
and , reat wicreas¢ in ppetite and feelm,, of well being
occurred 1 four patents given 10 2> pg vitamin Bz

(9) Blood 31131 0 No mher 1948
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The fifth patient given only 4 ug showed little or no
change Since 1 no instance was a maximal dose given
these patients soon tended to relapse chnwcally and
hematologically They could agamn be reheved promptly
Dby anather mjection of vitamin Byp or by folic asd A
single njection of approximately 100 pg vitamin By
would probably be needed to produce a full hematologic
Tesponse 1n persons so 1ll

This tentative appraisal would suggest that vitamin
B: per umt of weight 1s more effective 1 treating hu
man disease than any compound that has vet been used

Crystaline Ants Pernicious Anemia Factor in Treat
ment of Two Cases of Tropical Macrocytic Anemia J C
Patel* (Bombay India) admimstered a substance 1su
lated 1 England and thought to be 1dentical wath vita
min By to two patients with tropical macrowy tic anemia

Casr 1 —Man 42 was hospitalized becau e of an illness of
12 months duration characterized by passage of two or three
stools daily fatulence left atdommal pan and burming ot the
mouth For three months he had hid giddiness and palpitation
and hid been unable to work He was a vegetarian and re
cently had put humself on a starch diet because of mdigestion

ongie was pale and smooth but physical examnation re
vealed no other abnormalitv except pallor Urine and stools
were apparently normal There was free hydrochloric acid m
the stomach Red cell count was 16%0000 hemoglobm 86
Gm per cent white cell count 4 100 mean corpu cular volume
140 cu  and mean lar ¥ b tration 36
per cent

Srx days after njection of 80 kg crystalline antt pernicion
anemsa factor reticulocyte count was 115 per cent and after
14 days red count had 1ncrease 1 to 2 560000 hemoglobin value
to 112 Gm per cent and white count to 6500 Marrow ex
amined before and seven davs after injection showed a change
from megaloblastic to normoblastic

Case 2—Boy 16 wa ho pitalized because of weahness
2norexia and stomatitis for two months He had had an at
tack of dysentery at age 10 and thereafter had had 1ntermuttent
abdomunal pain and diarrhea Examimation revealed no abnor
malities except pallor No sigmficant parasites were found n
stools Gastric analysis revealed free acid Fed cell count was
l@o white cell count 2500 hemoglobin value 69 Gm

MW BeMT o393 N 7948
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per cent mean corpuscular volume 105 cu # and mean corpt
cular_hemoglobin concentration 374 per cent Icterus andex
was 5 units He was given 80 ug crystalline anti permcious
anemta factor by mnjection and had a maximal reticulocyte ¢
sponse of 368 per cent the fifth diy Appetite returned the
third day The blood 15 days after treatment thoved
2560 000 red cells mean corpuscular volume 101 5 cu 4 mean
corpuscular hemoglobin concentration 365 per cent hemo-
globin value 951 Gm and white count 4600 Marrow which
was megaloblastic before treatment was normoblastic st¢ days
after injection

[On the whole evidence mndicates that patients with tropicl
macrocytic anemia fail to respond to purified liver extracts mpect
n usual amounts and tend to respond to autolyzed yeast of crude
liver extract Consequently these responses to vitamin B ar¢
prohably not characteristic of this group of patients —Eds 1

HYPOCHROMIC ANLMIA

Hypochromic anema unless caused by chronic nfection of pfES
ent im sickle cell disease o the milder form of thalassemn_resdlls
from a lack of available 1on 1 the body Inorgame iron 1s also the
only curative agent required. The three articles tn this section 27
concerned with this commonest form of anemia —Eds

Hypochromic Anem:a 1s summarized by Maurce B
Strauss (Harvard Untv ) As the hemoglobin saturation
of red blood cells decreases in hy pochromic anemia their
volume diameter and thickness decrease Stained blood
films show varation n size and shape of red blood cells
with pessary forms 1n which hemoglobin 1s concent
trated at the periphery and target forms n whl
hemoglobin 1s concentrated both at the pertphery and
m the center

Flattening or spoontng of fingernatls commonly ¢
companies hypochromic anemia and has seldom been
reported 1 patients without fypochromic anema Such
nails are soft and eassly broken In patients with hypo
chromic anemia the papillae of the tongue are often
atrophic but the tongue 1s rarely sore or red except 17
Plummer \ mnson syndrome a condition characterized by
hy pochromic anema glossitis spoon nails and dyspha

@ Am Pt 3(570 Octoher 1943
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ga from webs or bands in the hvpopharvnx and esopha
gus Splenomegaly may occur as in any [ong standing
anemia Other symptoms and signs common 1 patients
with hy pochromtc anemta are palpitation breathlessness
weakness fatigability vertigo ankle edema and systolic
murmurs
Studies indicate that aduft males not losing blood ex
trete only about 1 mg iron daly in urine and feces
This 1ron loss would lower normal hemoglobm only 15
per cent in a year 1f no iron were mgested Loss of 50
cc blood with each menstrual periad plus fecal and unine
losses would fower blood hemoglobin content i the
average woman about 30 per cent 1n a year lron loss in
blood lost during delivery plus 1ron loss to the fetus 1s
more than the amount normally lost 1 10 menstrual
periods
1t seems unlhkely that man can devise a diet contaimng
less than 1 mg 1ron dasly Consequently 1n aduit males
with hypochromic anemta not explamable by external
bleeding Strauss msists on complete roentgen examuna
ton of the gastrointestinal tract for ulcers or tumors
Negative results are followed by frequent stool tests for
occult blood and < ray examinations are repeated sev
eraf times for at least two vears
Followmng are the factars commonlv responsible for
ncreased 1ron Tequrements
T Increased blaod volume—rapid growth
nfancy
B Puberty
II' Normal blood loss
A Menstruation
B Partunient bleeding
HIL Loss of iron for fetal blood building—pregnancy
IV Pathologic bleeding
Gastromte timal
1 Ulcer—esophagus stomach duodenal jejunal
Meckel s divernculum
Vances—esophagus stomach
Telangiectases
umor —bemgn  malignant — stormach  small
bowel colon bihiary system

EY*INY
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ex cent mean corpuscular yolume 10y (v # and mean corpu
cular hemoglobin <cuncentration 374 per cemnt Icterws miex

anema factor by in tection and had & maeximal seticulocyte 1
sponse of 368 per cent the ffth day  Appetite returned the
thud day  The blagd 13 diys after treatment shoved
2 360 000 ved cells mean corpuscular volumwe 1015 cu # mean

Blobin salue 951 G ang winte count 4600 Marrow which
was megaloblastic before treatment \ as normoblastic ste dns
after myection

£On the whole evidence indicates that patsents with fropeal
mACIoCytie anemua faif to respond to purified liver extracts mected
el smounts and tend to respond to actoly sed yeast of ot
laver extract Consequently the e responses to vitammn Bu 31
prohably ot charactorsstue of this group of patients ~—Eds

HYPOCHROMIC ANEMIA

Hypochromic anemia unless caused by Jhironte snfection o pres
£t in sickle ceff diease or the milder {orm of thalassenua resulls
Tom a lack of avalable rray 10 the body Inorgame 1won ts also the
anly curative agent vequired The three articles m this section aft
+onc sned with this commonest formy of anerma —~Eds

Hypochromee Anemia g <ummarized by Maurce B
Strauss (Harvarg Univ ) 4s the hemoglobin saturation
of red bload cells decreases in ypochromc anemn ther
solume duometer 2pd thichness decrease Stamed blood
filrns show varsation m si1ze and shape of red blood cells
with pessary  foreys 1 which hemoglobn 1s concen
trated at the periphery  and target  forms n wihich
bemoglobin 1s concentrated both at the periphery and
i the center

Tlattening or spoomag of fingernmls commonl at
companies hypochcomsc anemia and has seldom been
reported in panents without My pochromic anemra Such
naiis are soft and eassly brohen In patents with ype
chromic anessa the papithe of the tongue are often
atrophuce but the tongue 1s farely sore ar red except 1
Plummes Vinsont syndrome a condrtiag <haricterized by
hypochromic anenua glossius spoon nuls and dyspha

€2) \m I et 36570 October 1954
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level was below mormal both unsaturated sron bindin,,
tapacity and total carrying, capacity of serum were above
normal In infection serum ron level was also reduced
but ron binding capacity and total cipacits were re
duced as well Tna vanety of conditions having m common
only general dehility and reduction 1n plasma protemn
ron carrving capacity of serum was below normal Ten
normal pregnant women showed no significant deviation
from normal during pregnancy Serum iron level 1nd
percentage saturation of the iron linding protein were

Avirace Seru Inov (ST) Lever, Unsaturared Isos Binoine
Capaarty (IBCH Torat Caraciry anp Per Cenr
SATURATION 1N \ORMAL AN Annoadat Syates

T
Star My i{ AM M ziéc" M Moo u Sary
100 e nog ¢ 1100 ¢ LI
Normal (mafe) 106 20 311 3
Normal (female) 94 194 288 33
Tron defictency 2 39 46 [
anemyg,
Permicious anem a 178 104 2 6
Infection 14 176 2% 20
Hemochromatosts 274 23 247 91
Eaver dis ase n 116 277 50
Transfusion hemo- 260 0 200 100
siderosy

Bigh 1n refractory anemua pernicions antma hemochro
matosys transfusion hemosiderost and Iner disease

Fraction IV 7 from human plasma bound 1 mg 1ron/
MZ protein in vitro Thss substance was admimstered n
travenously to 22 persons m 25 5 Gm amounts 1 15 30
minutes Tn two patients 1njection was repeated after two
veeks These injections produced shght nse m serum
on level dunine the first 4 6 hours but maximal nise
followed a 12 24 hour latent period and totaled as much
35 115 ug pes cent This fell during the following two to
st¢ days except 1 patients who had hemosiderosis or
hemochromatosis 1n them the elevation was mamtamed
onger A second imjection of globuln given the same
Patient did not produce rise 1 serum 1ron level except 1n
Cases of 1ron excess
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5 Hiatus hernta
6 Parasites
7 Hemorrhods
B Uterme
Menorshagia metrorrbagta
C Urologic
D Nasal
E Bronchopulmonary
F Wounds
Chrome blood loss with adequate 1ron mtahe resulls
11 a normochromie normocy tic anemia Though the pr¢
cise effect of gastric achlorhy drsa on iron absorption 1€
matns unsettled some experimental work mdicates that
sron 1s more rapidly absorbed from an acid than from 30
alkalme medium
Ferrous sulfate 5 gr three tunes daily ma) be &
pected to ruse the red blood cell count 103 000/cu mm
and hemo,lobin concentration 133 per cent dally In
rare cases double this dose 1s required For small ¢l
dren 1t may be prescribed as an elrxar or sirup Te mtm
nuze Jastric rrritation all preparations are given after
menls Need for parenteral injection of 1ron 1s rare There
15 no convincing evidence that copper manganese molyb
denum Iiver extract, vitammn B or other medicament
speeds regeneration of hemoglobin
Chemical, Chinical and Immunologic Studres oa Pred
ucts of Human Plasma Fractionation Serum Iron Trass
port, Measurement of Iron Bmding Capacity of Serum
1 Man Using 1 mucrobtologic assay method Charles
E Rath and Clement A Finch® (Harvard Umv ) studied
serum iron concentrations in different conditrons The
test used depends on ability of a By globulin (moleculas
wesght about 90000) to develop 1 salmon red color when
combined with 1ron
Average values for serum iron unsaturated ront
binding capacity total capicity and per cent saturation
1 30 normal subjects and 10> patients are shown the
table There were no sigmficant differences betneen
owen and women In 1ron defictency  though serum son
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letel was below normal both unsaturated iron binding
capacity and total carrying capacits of serum were abole
normal In mnfection serum iron level was also reduced
but iron binding capacity and total capacith were re
duced as well In avanety of conditions having 1 common
only general debility and reduction in plasma protemn
tron-carrying capacity of serum was below normal Ten
normal pregnant women showed no sy, mficant devianon
from normal during pregnancy Serum iron level and
percentage saturation of the iron binding protemn were

Amucs Seau Loy (S1) L Ussasoantss Tros Brooie
)

Caraciry (IBC) ToraL Capacm and PER CENT
ATURATION IN \ORMAL AND ABNORMAL STATES
51 TBC Totat
s A caoc am [ oceaw (M cxor M 5 o=
/180 ¢ 100 /100 L~ fad

Sormal ( 106 205 EIT T
Normal (fcmzl:) 94 194 248 33
Iron @ haency 2 319 316 9

anemya.
Pernicious anerma 128 104 232 o
Infection 44 u6 X >
Hemorhromatosis 724 23 7 91
Liver disease 111 16 22, 20
Transfusiont hemo- 760 0 260 100

siderosis i

fugh in refractory anemia pernicious anemia hemochro
matosis transfusion hemosiderosis and liver disease

Fraction IV 7 from human plasma bound 1 mg 1ron’
mg protein in vitro This sub tance was administered 1n
travenously to 22 persons 1in 25 5 Gm amounts 1n 15 30
minutes In two pattents mjection was srepeated after two
weeks These njections produced slhight mise m serum
tron level during the first 4-6 hours but maxamal nse
followed a 12 24 hour latent period and totaled as much
as 115 pg per cent Ths fell during the tollowing two to
s1x dayvs except n pattents who had hemostdero 15 or
hemochromatosis 1n them the elevation was maintained
Ionger A second imjectton of globulin given the same
patsent did 1 t produce r1se i serum ron lesel except in
cases excess
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Level of serum 1ron and per cent saturation of won
binding protemn are well regulated under normal ar
cumstances Bone marrow bloch iron excess and seiere
liver disease all increase saturation of wwon bindmg pro-
tein Whether 1ron excess may oceur without some de
gree of hepatic dysfunction 1s not yet clear

Intravenous Treatment of Anemua with Iron-Sucrose
Preparation. In the attempt to find an rron preparation
suitable for parenteral admmstration H G B Shd
and John F Wilkinson* ncubated solutions of yariod
1ron compounds with fresh human serum and obsened
them microscopically for evidence of flocculation Of the
compounds tested only two were comp:mble with serum
Of the two only one seitz filtered ferr oxidum sacchard
tum BP (1 per cent 1ron) could be given without cat
mg symptoms of tron intoxication This substance %35
prepared as follows

MeTHOD —Anhydrous ferric chloride (58 Gm) 15 &8
solved n distilled water (50 m! ) in an evaporating dish en 3
water bath at 95 C and sucrose (28 Gm ) added with stirfiCe
until dissolved Anhydrous sodium carbonate (18 Gm.)
sodium hydroxide (5 Gm ) are dissohved separately 1n 2 ol
water each Carbonate solution 1s added slowly to ferne chlo-
ride solution with stirring and carbon dioxide 1S allowed 19
come off after each addition Sodmm hydroxide solutron 13
then added The preparation 1s stirred for I> minutes filter
through a Whatman no 42 filter paper into rubber-ap;
e Snd immediately avtoclaved at 115 116 Ib/sq in- fof
20 mnutes

Total dose of ron given patients with 1ron deficienct
anermua 18 245 mg elemental iron for each 1 per cent
deficit of hemoglobim plus 50 per cent The authors gne
25 mg the first day 30 mg the second 100 mg the third
and 200 mg the fourth and subsequent days but oced
sional patients require 200 mg twice dailv Iron sucrost
1n 2 per cent solution was gnen from an all glass 5or
10 ml syringe with no 2 stamless steel Record needles
into antecubstal veins at the rate of about 2 mi./mnute

Of 60 patients treated only one had an unfavorable
reaction to doses of 200 mg daily or twice daily Reac

@ lacet11133 Tl 1949
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tions 1o one 300 mg dose occurted n many patients

Of the 60 patients 10 had proved refractory to full
doses of 1ron by mouth over long periods The reason for
farture of oral therapy in these pattents 1s not known
but nability to absorb iron from the intestinal tract was
postulated Al these patients were women aged 20 50
and none had had excessive blood foss All had been
pregrant and had had variable degrees of menorrhagia
Thirty eight patients had had blood loss from uterus or
wntestinal tract and/or dietary deficiency and two had
chromic infection without demonstrable blood loss

Small local venous thromboses occurred after only
4 of aver 800 wnjections Hematologic and climeal re
sponses were often as dramatic as those obtaned when
patients with pernicious anemia tn relapse tecerve ade
quate doses of liver extract Utilization of intravenous
ferne sucrase preparation was apparently almast 100 per
cent Though mitial responses to injected 1won were good
in patients with infection relapses occurred suggesting
that 10 nfection demand for 1ron by cell systems of the
body 15 greatly increased

Our own small experience with a ssmilar preparatian confirms
1s eff anemia and its rela
twve freedom from mmmed ate toxic effects We are hawever un
familiat with such high meidence (10 of 60 patients) of hypo-
chromic anerma refractory to full dosage of 1ron by mouth More
over n the light of present knowledge of the difficulty with which
ot 13 excreted from the body and of the habslity to development
of hemosiderosis from parenteral 1ron given over a pemcd in
the form of transfusions we believe that these readily given prep
arations of 1ron for mtravenous use present a sumilar though re
mote hazard Clearly thercfore they hould be used only on very
real indication It has been e tymated thet the amount of hver
extract gmven by mjection by physicians n this country greatly
exceeds that fcr which there 15 any real tndication Except for the
possibility of sensity aton ths 15 probably physiologacally harm
¢ss albet wasteful and costlv to the patent The d scovery of
the satisfactory therapeutie actvity of orally admimstered iron
compounds especiaily the ferrous salts tended to mhbt to some
extent the widespread custom of won imjections The foc 1 pan
often produced was bkewise 3 deterrent Let us hope that the
availabil ty of the yron sucrose preparations whiclt are pamless 1o
et wll not lead to 3 recrudescence of a practice in the treat
ment of hypochromic anemia whch was largely unnecessary and

¥ ch there 15 reason to b Lieve may be harmful to the patient at a
later datem Fds ) hid




OTHLR ANEMIAS

The articies m this section deal_with anemias resulting {0
other than nutritonal deficsencies —Eds

Hemosuterosis 1n Refractory Anemita Discovery of
tren and her therap) has brought it proanuenes &
tipe of primary anemsa which fails to respond to 457
Kaown treatment and has therefore been referred o 29
pramary refractosy anenua It has been subdnided wmio
four types according to histopathologic appearance of
bone marron These with therr hmcally compatable
conditions are psendoplastic anenua {partly mature cet
lular marrow ) aplastie anemya or panmy elophthesis (1)
pocellulwr masrow) chromic  granulocy topenta {um
wature celiular marrow) and myeloscleross (fibrosss
selerosss and guant eell hyperplasm of marrow) Wt
lach of specific therapy treatment 1s mawmly by repeated
biood transfustons A dramatic observation sn pessons
wrth refractory anemua grven multiple blood transfusion
has been development of hemosiderosss of fner spleen
and other organs

J P Waattand H Goldenberg? (Toronto) report that
3 of 16 antopsies n cases of refraciosy anema with &
tramedullary hemopotesis rescaled notable hemosdero
sss ‘1he three cases had m comman chromic marrow 918
ease with refractory anemia treatment with musthiple
floud tramsfusions nd wmtense hemosideroms w ner
and spleen

Hemosiderosts (depositron of ron pigment resufting
trom destruction of red blood cells) must be distin
gutshed from hemochromatosts the most smportant dis
unguslung feature bewng the difference 1 dutrabution of
pigment 11 spleen bone marrow and kidneys Abundant
prementition of these organs m hemosiderosis ts ta de
caded contrast to the sparse distribution sn hemochrona
tosis Localization of pigmient 1 hemosiderosis suggests

TG A b R ¥ 3 BE7 6T y 1339
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a hemolytic onigin There 15 abundant evidence that an
abnormal degree of hemolysis does not oceur 1 hemo
chromatosis Hemosiderosis of Lidneys however 1s not
observed tn patients with refractory anema given re
peated transfusions 1 sharp contrast to what oceurs in
conditions 1n which an abnormal degree of hemolysis has
taken place
Pathogenests of pigment deposition patients with
refractory anemia {1ven muitiple transtusions was not
clear Climcal 1nd laboratory evidence of increased de
struction of blood was laching in the authors patients
© transfusion reactions oceurred and no jaundice was
observed The patients had no tstory of nutritional de
fictency so that the cytosiderosis of malnutrition scen in
patients with pellagra and the dietary hemosiderosis ob
served in rats seemed unhihelv Siderosts 1s probably due
manly to disturbance 1n 1ron metabolism rather than to
increased bload destruction Because of tnability of dis
eased marrow to utifize 1won ordinary siow destruction
of red blood cells may result in accumulation ol pigment
which is depasited 10 storage depots of liver and spleen
The fact that hemosiderosis does not occur 1n the hidney s
15 added evidence that the condition 1 not due to an ab
normal degree of hemoalysis and fits the theory that a
storige phenomenon 15 tnvolved Althongh the patho
Renesis of pigment deposition has not been established
ttenhion should be drawn to the develonment of hemo
sierosis 1 this age of muluple blood transfusions
UIn the abscnic of bleedimg daily iron loss 15 brobably less than
™ In Case 1 of the present report .8 transfusions {pres mably
9 S0 ce whole blood each) were given i th five months bef ¢
death Thg 15 equivalent to about 71 Gm 1ron or 2 Cm more
than the total 1ron 1n the bodv of the normal per or Of tlt only

2but 150 my, would be xcreted t kng the usual figure of 1
mg /day —Eds 1

Myelofibrosis Associated wath Tuberculosis Report
of Four Cases Myelofibrosis 15 a disease in which the
narmal blood forming elements of bone marrow Are re
placed by fibrous tissne with compensatorv extramedul
fary hemopoiesis artsing 1n other organs of the reticulo
endothelial sy stem Among 91 cases of myelofibrosts re
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The asticles m this section deal_with anemas resultng fron
other than nutrionat deticrencies ~]

Hemosiderosts tm Refractory Anemua Discovers of
won and liver therapy has brought into promsnence 2
tupe of primary ancma wloch fals to respond to ant
knoun treatment and has therefore been referred 10 a8
primary refractory apenma It has been subdiided 00
four types tecording to histopathologie appeasance of
bone marrow These with ther chnically comparable
conditions are pseudoplastic anerma (partly mature [
Inlar marraw) aplastic anemm or panmy elophthists (10
paceltular  marrow) chrome granafocy topensa (m
mature celtular marrow ) and myvelosclerosts (fibross
sclerosis and goant cell byperplasia of narrow ) With
Jack of specific therapy treatment 1s mamly by repeated
blood transfusions 3\ dramatic observatson sn persons
with refractory anemia given multsple bloed transfusions
has been development of hemosiderosss of lser splees
and other organs

J P \Wattand H Goldenberg (Toronto) report that
3 ot 16 autopsies 1n cases of refractory anemia with €%
tramedullary hemopotests revealed notable hemosiderd
sis The three cases had m common chrome marrow dis
ease with refractory 1nemua treatment with multiple
blood transfusions and mtense hemosiderosts mn Jnver
and spleen

Hemosiderosis (deposttion of rron prgment resulttnd
from destruction of red blood cells) must be disun
guashed from hemochromatosis the maost important dis
tingrashing feature bemng the difference 1 distributson of
pigment 1 spleen bone marrow and hidneys Abundant
pramentation of these organs mn hemosideross 15 1 de
cided contrast to the sparse distrtbution sn hemochroma
tosis Localization of pigment 1n hemasiderasis suggests
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healed tuberculosis 1n each patient All ran a downhll
course with progressive weakness wet ht loss and fever
ending 1n death Duration of illness ranged from 12 to
18 months

At autopsy generalized caseating miliary tubercnlos:s
was found 1n all organs Extramedullary hemopotesns
and an mcrease 1n megakaryocytes were evident 1n alt
€a es most commonly 1n spleen }vmph nodes and ltver
Lymph nodes were enlarped and normal cellular elements
were replaced by proliferatine granulomatous tissue
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Bone matrow from sternum rib and vertebra i each case
was replaced by varying amounts of connective tissue
(Fig 77) Fibrosis and hyalmzation of liver spleen
Pleura pancreas and adrenals were prominent

A comparison of these cases with five cases of 1dio
Pathic myelofibrosis revealed manv common features
In both the tdiopathic and the tuberculous cases there
were splenomegaly anemia leuhemoid blood picture
fibrosis 1n bone marrow with increase m megakaryocytes
and extramedullary hemopoiesis However the 1diopathic
¢ases occurred in an older age group (53 77 years) there
%as no fever except (ermmall) 1n one case spleens were
larger and lymphadenopathy was less promment Aver
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ported in the literature were 7 with definte evidence of
active tubereulosss Howard W Crail Howard L AR
and Walter H Nadler® (Northwestern Unty ) absenved
four more such cases

All four patients presented typical complamts of pun
in the long bones back or abdomen fatigue progressie
weahness pallor and weight loss Ages were 2950 Al
patients had a darly afternoon fever with accastonat
spihes to 104 F All had a moderately enlarged spleen
and three a marhedly enlarged smooth nontendes
liver Generahzed Iy mphadenopathy was moderate ol
patients hetroperitoneal Iymph nodes were greatly €0
larged sn one patient and were palpable through the ab
domnal wall

All patients showed refractory anemna wiich was
slowly pragressive in three but became severe termmalfy
In one patient anemna was profound and requured fre
quent transfusion throughout sliness A leuhemord reac
tron characterized by mmature leukocvtes and notm®
blasts occurred n all pattents Three bad progressive Jeu
kopema but the fourth had a lteuhocyte count abose
100 000 with differential count closely resembling that 1
acute myelod leuhemia Platelet count paralieled Jeuko
cyte count n all patients and reticulocy te percentages
were normal Sternal marrow aspirations mn two patients
early revealed a hyperplastic marrow Later marrow be
came hypoplastic and material from sternal aspiation
then resembled peripheral blood both m total and differ
ental cell counts Single marrow aspirations in the other
two patients revealed hypoplasia All marrow smears
showed mncrease 1n megakary ocytes Bone marrow biops?
done on one patient revealed depletion of normal hemo
poretic tissue and fat with begmning fibroblastic replace
ment and marhed mcrease 10 megakanocytes Bacterto
fogc and serologme studies were negative in three p2
tients aad fast orgamsms were recovered from fw
aspirated from the chest late in the iilness of the fourth
patient N ray examumation of the chest reveated old

(6) Bload 3 1426 3444 Dreeemb 1948
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measured 1n 30 normal subjects Vean standard devia
tion was 359+30 8 ug per cent Saturation of tron bind
ing protetn with iron was 3564 per cent In 13 patients
with chronie infections 1n two dogs in which sterile
abscesses were produced and 1n a single dog with an
acute infection TIBC of serum was below normal as
was serum 1ron level Reduction m serum iron value was
Proportionately greater with the result that per cent
saturation with iron was decreased TIBC of serum i six
Patients with rron deficiency anemra was 1increased 1n all
Since serum iron level 15 very low mn 1ron defictency per
cent saturation of tron binding component was below 10
m each mstance

Intravenous admumstration of iron binding glebulin
(fraction IV 7 of plasma) to two patients with chroni
nfections increased TIBC of serum to nearly normal for
about 24 hours but did not dimimish rate ot disappear
ance of ntravenously njected 1ron from serum Further
more the temporary increase 1n iron bindin,, capacity of
sesum did not result n detectable mobilization of tron
10t the blood Administration of typhoid vaccine to one
Patient produced transient hypoferremia without sigmft
cant chan,e m 1ron binding capacity of serum

From these obsersations it would appear that some
factor other than reduction 1 1ron bmding protein 15 re
sponsible for the hypoferremta associated with nfection

Anemia m Hypothyroidism 1s discussed by Sidnev E
Essenberg® (Yale Unn ) Three types of anema ac
cempany hypothyroidism The first 1> the hyperchromic
uncomplicated anemia of myxedema with macrocytosis
normal color index and normal amount of porhilocs tosis
and amsocytosis Ped cell count 1s rarely lower than
3500000 Reticulocyte count may be normal or a hittle
abave Serum bilirubin 15 normal and cell fragility 1s
shightly increased There may or may not be free hydro-
chloric acad 1n the stomach Admimstration of Iner and
1on have no effect but the anemia disappears 1n three to
fine months of thyroid therapy

) C  tonrS ¢ M J121 1S D mb 198
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a.¢ durauon of illness i sdiopathic cases was 32,
manths In general the rdopathic cases resembled the
tuberculous cases hcmatolo,rcally but the Jatter group
rn 1 septie course and termated ftally within a shorter
tinte

Diagnosts of myelofibrasts must be constdered when
a patient complmmng of bizarre pamn weahness and
weight loss 1s found to have splenomegaly hepatomeJaly
Iy mphidenopathy and hematologic findin.s of refractory
anemra with a leukensord reactson Tuberculous mvohve
ment 15 to be thou,ht of tf there 1 1 addition 2 recur
rent sprhung or persistent unexplamed fever Bone mar
row bopsy must be obtamed to confirm diagnosts of
myelofibrosts Lymph node biopsies and splenc P
tures mayv be helpful These tissues should be cultured
moculted 1nto gumnea pigs and exanuned Histologicalls
for acid fast organisms

Chemical, Climcal and Immunologic Studtes o2 Prod
ucts of Human Plasma Fractionation Anems of I
fection, Studtes on Iron Binding Capacity of Serul I
has long been recognized that iron i serum 15 probabty
protein bound and recent work has shown that it 18
bound to both albumm and globuln alpha and beta
globulms serving as principal carriers Studies dealing
with pathogenesis of anemia of infection have revealel
that 1n the presence of infection rron metabolism 135 dis
turbed There s pronounced and persistent hypofer
fenma increase 1n plasma rron after ntravenous njectton
of sron 15 less than 1 normal persons, and such wgected
1ron disippears from plasma faster than in normal per
sons In view of these observations it was thought destr
able to mestigate the role of tron binding protet of
serum in pathogenests of wnemta of mfecton G E Cart
woght and M 3 Wintrobe® (Univ of Utaht) describe
m sitro and m vivo studies of wron binding capactty o
serum 10 normal subjects n patients with infection and
11 ammals s which wmfections were produced

Total iron binding capacity (TIBC) of serum was

077 Qa lavetpaton 208698 7y 39 _
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measured m 30 normal subjects Mean standard devia
tion was 359430 8 ug per cent Saturation of ron bind
g protein with 1ron was 35464 per cent In I3 patients
with chronic infections 1 two dogs m which stenile
abscesses were produced and in a4 single dog with an
acute infection TIBC of serum was below normal as
was serum 1ron level Reduction i serum iron value was
proportionately greater with the result that per cent
saturation with iron was decreased TIBC of serum in six
patients with iron deficiency anemma was ncreased in all
Since serum tron Jevel 1s sery fow 1n 1ron deherency per
cent saturation of 1ron bindin, component was below 10
1n each 1nstance

Intravenous admimstration ot iran bindine globulin
(fraction 1V 7 of plasma) to two patients with chronic
micetions snereased TIRC of serum to nearhy nornmal for
about 24 hours but did not dimimish rate ot disappear
ance of ntravenously injected 1ron from serum Further
mare the temporary increase sn iron nding capacity ot
serum did not result m detectable mobihzation of 1ron
nto the blood Admmistration ot typhoid vaccine to ove
patient produced transient hy poferrerma without sigmifi
cant change 1n 1ron binding capacity of serum

T'rom these obserations it would appear that some
factor other than seduction 1n 1ron binding protesn 1s re
sponsible tor the hypoferremia assoctated with miectson

Anerua 1n Hypothyrosdism 1s discussed by Sidney E
i enberg® (Yale Umv) Three types of anerma ac
company hypothyroidism The first 1s the hy perchromic
uncompheated anemua of myvedema with macrocytoss
normal color 1ndex and normal amount of poikiloctosis
and amsocytosts hed cell count 1s rarely lower than
3500000 Retsculocyte count may be normal or a httle
above Serum bihirulan s normal and celt fra ity 15
shightly mcreased There may or mav not be free hydro
chloric acid 1n the stomach Admimstration of liver and
1on have 1o effect Lut the anemua disappears in three to
ame months of thyroad stherpy

—_—
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s.e duranon of iipess mn (dropatiue cases v 32,
months In general the sdiopathic cases cesembled (b2
wuberculous <15es hematologically but the Iatter grost
ran 1 septic of urse and ternumated fatally » rthina shorte?r
tune

Dia,noess of myelohbivosss must be considesed whet
a patent complaming of bizasre pamt weahknesy &%
werght loss 1s tound to hase splenomegaly hepatomeZalt
1s mphadenopathy and b 4 findings of refracton
anemia wath a jeukemond reaction Tubercutous M olse
memt 15 to be thought ot if there 5s 10 addstson 3 1o
rent sprhing ur persistent une«p\amcd fever Bone mat
row biopst must be obtamned to confirm dramnoss ©
1 elohbrosis Lymph node biopsies and splemic P
yures may be helpful These tissues should be eultu
smoculated wto guinea pigs and examited Tstologreallt
for acid fast orjamsms

Chemtcal, Climeal and Immunologic Studes o prod
nets of Human Plasma Fractiosation Anemia of I8
fection, Studses on Iron Bmdmg Capacity of Sesum R
has Jong been recogmzed that won n serum 15 pmbab’)
protemn bound and recent work has shons that 1t 1
bound to both atbumun and globuhn alpha and b
globuhny serving as prinespal carriers Studies dealing
wth pathogenesis of anema of wmfection have sreveale
that n the presence of nfection sron metabolism 1> des
carbed There 15 promouncel and persistent s polet
remsa mcrease 1o plasmaren after mtral enous ngect1of
of won 1 less than 10 narmal persons and such mpecte
sron disappears from plasma faster than tn normal pe¥
sons In view of these obsertations 1t was thought destt,
able to myestgate the role of wron binding protewt @
serum m pathogenesis of anerz of infectson G rt
wright and M N Wantrobe? (Lmy of Utah) describe
1 vtro and 10 300 studses of rron bindng capacity ©
serum 10 normal subjects 18 patients with infecgron an
an amantls W huch wnfectsons were produced

Total 1won binding capacity (TIBC) of serum was

W Janl cigaton $8698 F wr W~
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and 131 includin,, parents and siblings had the trant for
or a mild type of this disease The last figure demon
strates the frequency of the muld torm Susceptible popu
lation 1 this country consists of over 5000000 persons
of Mediterranean ongin and the results of the present
study mndicate that the disease 1 mild form 1s probably
prevalent where persons of Mediterranean extraction line

Whereas adivanced forms of Mediterranean anemta are
readilv diagnosed milder forms are usually overlooked
I of d asymp persons who bear
the trat for the disease 1s that they constitute a potentiaf
source of hereditary transmssion of the disease 1 anv of
s chmical forms This anemia 35 of concern to the intern
15t as well as to the pediatnician since the adult not onlfy
serves as a carrter but may also have a moderate form
of the disease which 15 frequently incorrectly dagnosed
and treated

Whereas the roentgen changes and stoihing chncal
mamfestations that characterze the severe form ot
Coolev s anemia are laching 1 persons with the mild
farm of the disease changes 1 the blood are distinctive
and readily d ble Deter on of h b
content red cell count measurement of packed red cell
volume fragility test and examimtion of the blood smear
constitute essential laboratory procedures Smith s study
confirmed the observation that measurement of packed
ted cell volume comstiutes the most accurate single
lahoratory proceduse for diagnosss and therapy 1n Medr
ferranean anemia It has been repeatedly shown that red
cell count may be misleading 1n this disease because of
the cells strihing thinness and alterations 1n their size
50 that total count may approich normal despite a con
siderable reduction m hematocrit value Critena for diag
rosis of mild Mediterranean anemm are as follows (1}
Patients are usually of Medsterranean ongin principally
Greek and Ttahan (2) They are asymptomitic and may
or may not have a muld anemin (3) Blood smear anl
blood counts show hypochromic macrocytes basophihic
stpphng oval and target cell and policythemm (4)
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The second type 15 by pachronise and ss the result of
myxedema compl i tron defi v Admnist
tton of sron comverts the anemia to the stmple hyper
chromc or first type

The therd type 15 addisoman pernictous anemra wmodi
fied by coexisting myxedema Treatment with ltver atone
converts the anenua to the simple hy perchromic tvpe
Blood picture ¢ bles that of Ticated pernicious
anema but color mdex s often hugher Serum bilirubm
15 usualhy rassed Gastrie achlorhydea 1s present The
anema responds rapidly to combined therapy with thh
roid and hner

A case of true uncomplicated anema of sy xedema 18
reported

Woman 42 was referced because of persistent anemsa and
by pothyrordism Mesnses had become profuse ewght years pre
viously and a severe anemia at that ume was atributed ©
yaznal bleeding The anenua drd not respond to sron therapy

yrowd medication for three months and subsequent adomuans
tration of Iner by weekly injection and 1wor plus Siver by
mouth for five years also faded and menses rermaned profu €
Examunation showed typreal findings of myvedemr Basal
metabolic rate was ~40 per cent Gastric analysis revealed free
hydrochlaric acid Anema was macroeytic and hypeschromic

shorter and fess profuse and chmesl impravement was strikmg
Therapeutic trial of ferrous sulfate and folic acid for three
months had no effect After seven months of treatment with
thyroid extract hemoglobin has risen from 103 to 112 Gm
and red blood celis from 3 200 000 to 3800000 Thes slow re
spomse to treatment s charactersstic of this type of wema

The followng article refers to an wmportant differential diagrasis
which may explam the reputed faiure of some pattents to respond
to oral admsmustration of tron —kEds

Detection of Mild Types of Medsterranean (Cooley §)
Apemua 15 descrihed by Carl H Smuth? (Cocnelt Unn )
on the basts of changes 11 the blood 1 47 families
with Mediterrinean anerma Blood of 181 persons was
analyzed of whom 27 all children were severely anemic

€9 Am J D ChU IS SI557 Ap i 19ag
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and 131 including parents and siblings had the trait for
or a mild type of this disease The last fiigure demon
strates the frequency of the mild form Susceptible popu
fation 10 this country consists of over 5000000 persons
of Mediterranean origin and the results of the present
study 1ndicate that the disease 1n mild form 1s probably
prevalent where persons of Mediterranean extraction live
Whereas advanced forms of Mediterranean anemi are
readily diagnosed milder forms are usually overlooked
Importance of detecting asymptomatic persons who bear
the trart for the disease 15 that they constitute a potentsal
sousce of hereditary transnussion of the disease 1n any of
1ts chmical forms This anemia 15 of concern to the itern
1st as well as to the pediatrician since the adult not only
serves as a carrier but may also have a moderate form
of the disease which 1s frequently mcorrectly diagnosed
and treated
Whereas the roentgen changes and strilang clinical
manifestations that characterize the severe form of
Cooley s anemia are lachmng 1n persons with the mild
form of the disease changes in the blood are distinctrve
and readily demonstrable Determnation of hemoglobn
content red cell count measurement of packed red cell
volume fragility test and examination of the blood smear
constitute essential laboratory procedures Smiths tudy
confirmed the observation that measurement of pached
ted cell volume constitutes the most accurate single
Iaboratory procedure for diagnosss and therapy 1n Medt
terranean anemma It has been repeatedly shown that red
cell count may be msleading m this disease because of
the cells strilun,, thinness and alterations 1n therr size
so that total count may approach normal despite a con
siderable reduction 1n hematocrit value Criterta for diag
nost of mild Mediterrinean anemia are as follows (1)
Patients are usually of Mediterranean orimia principally
Greel and Italian '(2) They are asymptomatic and may
or may not have a mild anemia (3) Blood smear and
blood ‘counts show hypochromic macrocvtes basophihc
~Stippling,,_oval and target cells and polvcythemia (4)
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Morphologic changes n erythrocvies are far m exee s
of degree of anuma hessstance of red cells to hymohsy
30 bypotome solutsons of sodwm chlorde © rmereased
(5) Iron or other forms of antianenua therapy fasf tore
store normal blood levels (6) One of the mare mmportant
dirgnosue features s> the occursence of simlar quabta
tive alterations tn blood of healthy members of the
farmby Avalysss of the 47 fannlies m ths study resealed
that 1n every mstance 1 which an affected chud was 1€
ogmzed similar 1bnormalities of the blood were dis
covered 1 at least one parent In every fapmiy with 2
severely anemse chuld both parents bore the teatt for the
disease

{ Splenactamy 15 not generally regarded as useful i the sever®
form of Cooleys anerma which as stated abeve appears 1 the
affspring of persons carrymg the tratt The uubty of splenettomy
should be mezsured m terms af hemoglobin sncrease since 41 0
crease of red colls wthowt a nise 1 hemoglobm 15 withaut benefit
i terms of blood oxygen travspart Perhads fhe operation should
recene further carefil tesaf —~Eds }

Effects of Splenectomy on Cooley 5 Disease Tgnaze
Gatte! (Unnv of Palermo) observed three patients
aged 18 12 and 12 respectively for 18 26 months after
operanon In the pestpheral blood he fonnd an ncreast
n red cells to normal or nearly normal values and @
crease i hemoglobe but with almaost wuariable persis
tence of the hypochromasia Thus n the first patient the
hemoglobin before splenectoms ranged from 31 to 32
per cent and after splenectomy from 30 ta 63 per cent
The correspandiny ranges for red cells were 2 120000
3630000 before and 3080000 to eyentualhy 4900000
after In the third patient the effects were more strthin®
hemoglobin ranged from 30 to 42 per cent hefore splenec
tomy,  after splenectomy the i hest value recorded was
80 per cent Corresponding red cell values were 3
3740000 before splenectomy and 4300000 § 250000
after

The marked ervthroblastosis and retsculocy tosis con
tinwed  1ncrease n average red cell dawmeter and w
mramal celf resistance were follawed by decrease 0

O M milg 4 3163671 154
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minmal resistance persistence of the changes i the
biophysical characteristic of the red cells 1ncrease
number of target cells appearance of some round and
hyperchromic cells and marhed increase 1n platelets The
bone marrow showed a lugher granuloerythroblastic rate
which however remamed below normal increase
sranuloblastic and erythroblastic maturation rate the
latter reaching normal mcrease of Iymphoid cells strih
g decrease of prepolykrrvocytes and some change n
number of megaharyocytes with prevalence of the more
mature elements Other findings included evident reduc
tion 1 hemolys1s disappearance of febnle episodes re
sumption of body growth with tendency to normalization
of 1ts proportions (reduction of Manouvriers index)
resumptron of sexual evolution 1ncrease m weight 1m
provement 1n general condition healing of malleolar
ulcers reduction of cardiomegaly (one patient) tempo
rarily increased hepatomegaly and no ¢vidence of change
1n the osteoporosis

The persistence of abnormal erythropotests justifies
the assumption that the disturbance of the blood status
1 Cooley » disease must be referred to primary alteration
of hemopoiesis Resumption of growth and sexual de

lopment after spl ggests that the underde
velopment 15 due to the noxtous action of the spleno
megaly to which may alo be attributed the appearance
of malleolar ulcers

Adult Gauchers Disease with Special Reference to
Varations m Its Climcal Course and Value of Sternal
Puncture as an Aid to Its Diagnosts Gaucher s disease
s a rare often famihial disease distinguished by presence
of charactersstic cells 1n organs of the reticuloendothelial
system  Clinical observations of dragnostic value are
1diopathie enlargement of hiver and spleen without Jeu
Remia a hypochromic anemiz with leukopen:a and
thrombop Yellow on face and con
Junctivas and pigmentation of the lower legs are helpful
diagnostic posnts as are < ray findin s of an accumula
tion of Gaucher cells in bone which ultimately produce
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established by detection of Gaucher cells 1n sternal mar
row smears For this purpose thin films should be made
and Gaucher cells should be looked for at the end of the
smear Smears are stained with the May Grunwald
Giemsa stain and exanuned with low power lens without
ol immersion Typical cells will catch the eye at once by
therr unusual size usually 3040 p Cells possess one or
two nucler wusually situated eccentrically Nucles are
relativelv small with a well stamed nuclear membrane
and often contain a nucleolus They resemble nucler of
those bone marrow cells sometimes called reticnlum or
stem cells which are found 1n small numbers 1 normat
bone marrow An increased number of such reticulum
cells may be found in marrow smears of patients with
Gaucher s disease Even more common are cell some
what mtermediate 1 type between the reticulum and
Gaucher cell These are probably reticulum cells that
have taken up less herasin and therefore have not
changed 1n type as completely as the typical Gaucher
cell They might be called earlv Gaucher cells

Cytoplasm of the Gaucher cell occuptes by far the
larger part of the cell body and stams slightly grav or
blutsh In typical cells 1t shows a coarse mesh that gives
the appearance of compressed tissue paper (Fig 78)
Semetimes the cvtoplasm contains vacuoles so that 1t
resembles foam cells

Gaucher cells are found 1n marrow even when no gross
lesions seem to be present i bones on x ray Indeed
sternal puncture might be called the only method which
w1l enable the chinician to establish with certamnty a posi
tive diagnosis of Gauchers disease It 1s particularly
valuable before the chimcal picture 1s fully developed

Spl y with Special Ref e to
1on of 45 Patients In an at
tempt to clanfy the indications for splenectomy H
Abrahamsen and N B hrarup® (Copenhagen) re
viewed the hustories and re examined when pos ible the
45 patients splenectormzed in 20 years at the Bispebjery

E:

e s ¢ Copp 213) 131937 1948
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Hospital Of 16 patients operated on with a pranaly
hagnoss of Bantt s diserse one cauld not be Joeated for
re exanunation and only 4 of the others were ahe Three
of the tour had wmprosed after splenectomt 38 one €Ot
dutton was unchanged Four patsents had ded m
meditely after operation and the other seven had died
m 3 months to 2¥4 vears hewsion of diagnoses based
on  autopsy  fndings  and  se examnation revealed
1% cases of hyer orrhosis of such nature that splene
tomy was meffectsve In three or posstbly four cases the
ha, nosis was thrombosis of spleme vemns or In persplen
15m with bitle or 76 hiver crrhosss  three of these 2
tients ynproved materralhy after splenectomy and one
died of postuperatnne complications Five cases wete of
miscellaneous disarders i which splenectomsy had no
effect or was harmiul {endocarditis lenta cancer Jeuhor
sis syphihs and retardation of unknown cwse)

Results of this diagnostic revssion suggest that the
dig, nosts Bantts disease should not be used clinseally
since a tends to obseure important dsfferential dgnortc
problems and thus confuses mdications for splenectoms
In instances of splenomegaly the priman task 15 t0 find
ont whether there 1s am underfying specific disorder
such as leuhosts  hmphogranul ceticutoendo
thetiosis  Gaucher s disease syphihs tuberculosts et
If so splenectomy 13 almost alwavs contramndicated [1¢
would except Gaucher s disease sipce earls splcnecmm‘
15 said to abort further progress and m anemma patients
with leskopema 1s often useful —ds ] Next the pres
ence of hiver cirrhosis and sts nature and degree should
be deterrmned  Again cxirrhosis practically contratndseates
splenectomy  {But with the development of splenorennl
\ein anastomioses or partncaval anastomoses there 32
greater posstbility of benefit from surgery n patents
with cserhosis —Eds § Splesectomy 1s definitely sndheated
1n cases of thirombosts of the splemc vern though dag
nosts 15 difhcult {except at laprrotomy —¥ ds | Incnp
rogenic iy persplenism splenectonn may result m strhind
xmprmemcnt
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Of the 12 patients operated on for kemoh tic jaundrce
the dr ease was of hereditary tvpe m 6 Two patrents died
wnmedately after operation but results were gond 1n all
others

The immediate result of splenectom was good 1 «1¢
cases of e sential thrombocy topema although one patient
died later of hematemests In four patients indication tor

plenectomy was splenic enlargement 1n three (one with
Caucher s di ease one with malana and one with calal
fied splemc cyvst) results were good In one patient with
Pick s disease the result was poor Frve ot seven patient
operated on for traumatic rupture of the spleen recovered

POLYCYTHEMIA

F occurs due to n or
<hr neally m response 1o artenal oxygen unsatorat on a Tesult of
the pas age of unovs genated 1enous blood 1nto the system ¢ artene
Thi oxvgen deficrency sn arterial blood may result from esidence
at h gh altitudes or from chronic lung or heart d sease In poly
cythemua v ra although arterial oxsgen unsaturation des n tewr t
115 theoret cally possible that local condit ons i the bone marros
create 3 oxia for the erythropoleth cell Ths 1 1o estgated i
the first of the two artcles m th  ection —|

Oxygen Saturation of Sternat Marrow Blood with Spe-
cial Reference to Pathogenesis of Polycythema Vera
An explanation ot polscithemia vera has been sourht in
local anuxia ot the bone marrow priduced either by
local vascular changes or by hyperplastic or neoplastic
sasion and consequent mechanical interference with ats
nternal vascular upph  Such local by percellularity may
al o compeutively deprive the erthropotetic cells ot
oxy enanlso tmulate erythroposess Lionel Berh Jo-
seph H Burchenal Theo Wood and William B Castle ¢
n two serie () gnse tigations studted the percentage
oxy,_en  aturation of hlood removel from the sternal
marr w by needle puncture In the first shght suction
wasu edin btamm, the sample and the oxs gen content

< S Foper P L& Med 69 3163 0 Nov mber 1943
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and capaaty of the sample were determned sn duphcate
by the Van Shke manometnic combisied method In the
second no suction was used owygen confent Was deter
mined by a modification of the Roughton and Scholander
method using only 004 ml of blood for each analysis
and ovygen capacity was determmed with the Evelyn
photoelectric colonmeter using a factor of 2

Normal subjects convalescent patients without anenyd
and patients with polycythemia vera secondary poly<y
themsa chronic anemias of varwous types leulesmss o
rvelowd metaplasia were studied In general no signifi
cant differences from the normal were demonstrated €%
cept in patients with secondary polycythems 18 whont
the percentage o<y gen saturation of the blood resoved
from the bone miarrow was relatvely reduced presum
ably a result of the mamiest unsaturation of artersal
blood However wm some pattents with leukemia and with
my eford metaplasia and 1 some with polycy themia vera
the data suggest an mcreased local oxygen utshization
relatave to the blood flow 1n the bone marrow Thus 7
the first study the mean oxygen saturation for 21 normal
or convalescent controls was 81 1 43 49 per cent In 6pa
tients with polycythemsm vera with normal peniphesal
white cell cotnts 3t was 804+ 164 per cent m7 with
polycythemma vera and elesated white celt counts e
ripheral blood 1t was 7504269 per cent and m
anermc patients the corresponding mean value W%
81 34,6 34 per cent

Because however even in patents with chromé
anemsa u was not ted
the oxpgen contents smariably lymg between those of
the artersal and of a peripheral venous sample the 3t
thors concluded that the technics were not adequate The
msurmogntable difficulty appeared to be to obtam blood
samples satisfactonsly representative of the undistusbed
environment of the erythroposetic cells of the bone mar

TOW
[The fargely negative results of this yveshgaton reserable
those ottawed by 2 smlar xcchclxc n experim anunals by

Coatt {see this Sear Book p



POLYCYTHINMIA 397

Evaluation of Present Forms of Treatment of Poly
cythemia Rubra Vera Leon O Jucobson and Tayler R
Smuth® (Untv of Chicago) note that primary polycy
thenua vera characterszed classieally by ruddy ¢yanosis
polyeythemra and splenomegaly must be distinginshed
from the secondary form which mway result from conda
twns such as congemtal heart disease and pulmonary
disease with defectnne oxygenatson of arterial blood
since certain methods wsed 1n treatment of primary poly
«ythema are defimtely contramndicated m most cases of
the secondary form For example phenythydrazme
spray radration and radiophosphorus are of no value
the secondary form whereas sepeated venesection may
be of defimte benefit

Thenythydrazine acts by producing hemolysis of eryth
rocytes It has the disadvantages that severe anema
may result from overdosage and that imtiat admimstra
ton may precipuate thrombosts Since mare effective
and less dangerous forms of treatment are available
phemthydrazine 15 not the treatment of choce

Rep d phieb m of 400 300 cc dasly
©or on alternate days untl hematoent reading reaches 50
per cent may result 1n mantenance of reduced biood vol
ume 2nd hematocrat fevel for three to nme months Com
binattons of venesectrons with tron free or low tron
diets matersally reduce number of venesections required
to maintasn normal bleod values {I¢ 1s doubtful whether
2 fow tron diet 35 necessary i practice —Eds |

Fowlers sclution presumably acts by suppressing
erythropoests Its disadvantages are that toxiaty often
oceurs there 1s danger of arsemical posomng and the
drug alone 15 usually meffective

Spray radiation green enther by total body exposure
or by exposing various parts of the body on succeeding
days so that eventually most bones concerned 1n erythra
potesis are drated has p: d of from
s1¢ months to over two vears Nitrogen mustards used
m 10 cases thus far have produced hematolomc and

5} Am P 1 826720 ) > 1949
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and capacity of the sample were determined n duplicate
by the Van Slyke manometric combined method In the
second no suction was used oxygen content was deter
mined by a modification of the Roughton and Scholander
method using only 004 ml of blood for each amalysts
and oxygen capacity was determuned with the Enelyn
photoelectric colorimeter using a factor of 258

Normal subjects convalescent patients without anemia
and patients with polycythemia vera secondary polyey
themua chromic anemias of various types leukenua of
myeloid metaplasta were studied In general no signif
cant differences from the normal were demonstrated €<
cept 1n patients with secondary polycythema in whom
the percentage oxygen saturation of the blood removed
from the bone marrow was relatively reduced presum
ably a result of the mamfest unsaturation of artersal
blood However 1n some patients with leukemia and with
myelord metaplasia and 1n some with polycythema ver2
the data suggest an increased local oxygen utilization
relative to the blood flow 1n the bone muarrow Thus 18
the first study the mean oxygen saturation for 21 normal
or convalescent controls was 81 14-3 49 per cent Int 6p2
tients with polycvthemia vera with normal perlPh“al
whte cell counts 1t was 80 44164 per cent m 7 with
polycythemia vera and elevated white cell counts n p¢
nipheral blood 1t was 7504269 per cent and 1 1
anemic patients the corresponding mean value Was
81 34034 per cent

Because however even m patients with chroni¢
anemia significant 1on was not dem ted
the oxygen contents myanably Iying between those of
the arterial and of a peripheral venous sample the au
thors concluded that the technics were not adequate The
1nsurmountable difficulty appeared to be to obtam blood
samples satisfactorily representative of the undisturbe
emvironment of the erythroposetic cells of the bone mar

TOW

[The largely negatwve results of this nvestigation resemble
these optamed by 3 similar technic mn expenimental ammals by
Eome, U ee this Year Boox p 319) —Eds |
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constantly mvolved all tissues except bene
which lymphocytes were virtually absent

More spectfic changes were insariably n |
photd tissue The 1bnormal Ivmphocs te <hu o
the disease was 12 15 4 1n diametcr and wa 1 ¢ 1!
when distorted by crowding Its cytopla m w |
geneous and fanth acidophsl The nucleu w
delneated Vlottled 1ppearance of chromatm i «
teristic Indentation and folding of nuclet w 1e 1
1t was 1mpossible to determine if a true nu !
present These cells appered to be atipical 1« |
hympliocytes related to or rdentical with h
peripheral blood

Lymph nade reictions varmed from el 11
folhenlar hyperplasiz to a blurred partern n
mafignant lymphoma The pattern was due t n |
cytic and reticuloendothelial proliferation i il or
cords Lymphocytic snfiltration of the thusc I ¢y ul
and trabeculae of the spleen frequently ren | red the v
gan hable to rupture In most instance the pattern in
the spleen was partially effaced and follules were widely
spaced Blood sinuses contaned many normal and ab
vormal lymphoeytes and accumulation 1 these cell
were found around artertes and beneath ntnua 1t vem
Lymphocytie proliferation of tonsls w s otten comnph
cated by ulceration necrosis and in one w tan ¢ mulated
2 malignant tumor

One patient had a pneumonic exudate ot r snd cell
tpe and another preumonia of the usual Dhular tpe
with neutrophilic exydate The small mvocar bl whl
trates noted probably  explan electrocardio raphic
changes described n 1nfectious mononucleo 15 Other
findings of rnterest were perportal lymphod cnllars
the hner sometimes of the proportions scen m leuhemit
and menngoencephalitis 1n four of srx brains exanuned

The authors beleve that most of these |ymphocytie
Méiltrates of connectrve tissue and the pernascular col

218 are formed 1 situ from cells of the reticuloendo
thelia] system
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symptomatic remissions of from 6 months to 25 vears

Remissions produced by radioactive phosphorus ap
pear m general to be longer and more complete than with
anv other form of treatment Usually 57 mc 1s gnen
mmtindly and repeated 1n three to six months 1f remission
has not been produced Venesections may be performed
before phosphorus njection to alleviate symptoms and
to reduce danger of thrombosts during the pertod w
which the radiophosphorus 1s exerting its effect If inct
dence of leukema especially of acute lenhemia 1s not
mncreased by radiophosphorus 1t may prove to be the
treatment of choice

{Smce 10 our opinion polycythemia vera 1s in many nstances 3
respon ¢ to the presence of early leuhemic nfiltration of the bon¢

marrow 1t is hihely that leukenua will develop in_many of these
patients irrespective of the method of treatment —]

LEUROCYTOSIS AND LLUKOPENTA

The arucles m :lhls(s:ctlon describe \arious aspects of miec\m'us
and of

The first article describes much of the avarlable knovledge e
rived from autopsies of nine fatal cases of tnfectious mononucle
sis—a condition usually assumed to be entirely a self limited and
benign di ease -~
Pathology of Infectious Mononucleosis R Phulip Cus

ter and Edward B Smuth® studsed sections from mine
autopstes and many biopsy specimens chuefly of lymplht
nodes and bone marrow of pattents with nfectious
mononucleosis Gross changes were almost exclusively
confined to enlargement of lymphoid tissue especsally
spleen \asopharyngeal lymphoid hyperplasia was con

stant and in one mnstance suggested tumor There nere
1o sigmificant gross features 1n other tissues which could
Dbe related to the primary disea e except lner enlarge

ment infrequent icterus and occasional shin rashes His

tologic sections showed pernvascular aggregates of nor

mal and abnormal 1y mphocy tes of a ty pe resembling that
een 1 certain virus discases Changes of tlus type m

(6 Blod 3810857 A gut tass
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struction of the common duct by enlarged lymph nodes

(This article should be read 1n th orymal by those who desire
a tareful Teview of the pertinent literature

The next artrcle call attention to an asp ct of infectious mono
mucleosyy which 1s important to ant: ipate e pectally i the manag
ment of younger and more active patient —Ed |

Splenic Rupture 1n Infectious Mononucleosis Joseph
J Tmmes James H Averill and James Metcalfes
(Newport K1) report two cases

Case 1—Youth 19 was hospitalized because of left upper
quadrant pain for two days after having been struck a hght
blow 1n the epigastrium One month before he had had swollen
cervical Iymph nodes and fever with mluse and anorexia His
7ed cell count was 3400000 with 95 Gm hemoglobin Lapa
rotomy was performed immediately and an enlarged spleen with
2 hematoma on 1ts lateral surface removed Four davs later
heterophil antibo Iy agglutination was positive m dilutions up
10 1 1792 Hstologsc appearance of the spleen was compatible
with but not diagnostic of 1nf !

A5z 2—Youth 19 was hospitalized for nausea and vomut

g of 4 days duration and abdominal pam for 24 hours One
weeh before he had had coryza sore throat cough and malase
Abdomnal pain ws generalized but at the onset had been 1n
the feft upper quadrant E: revealed a bl
left upper quadrant mass Heterophil antibody agglutination
Yas posttive m dilutions up to 1 3 584 Laparotomy was per
formed and an enlarged lacerated sple n removed The patho

?glc diagnosis way acute splemtis and infectious mononu
cleasis

Fourteen cases of rupture of the spleen mn infectious
manonucleosis have been reported The authars suspect
that this condition 15 more common than has been recog
nized They suggest diagnostic tests for infectious mono
nucleosss 1n patients suspected of splemc rupture To pre
vent this complication heavy exertion should be avoided
for 1430 days after onset of mfectious mononucleosis
because all but ane of the reported mstances of splenic
Tupture in infectious mononucleosis occurred during this
periad Repeated palpation of the enlarged spleen should
2150 be avoided Patients with infectious mononucleosts
should be observed carefully for evidences of splemc
Tupture
\‘Biause the d agnosis of splemc netropen a apparently rests on

B NwEG 47 Md 39173155 Ty 9 1948
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That the authors were able to study maternal from 9
autopstes and to record 12 additional deaths from th:
disease indrcates that infectious mononucleosss 1> 10t
always benign

Hepatic Dysfunction 1n Infectious Mononucleosis
With Review of Literature Ralph E Peterson (Um
of Mmnesota) studied 40 consecutnne patients with un
equivocal infectious mononucleosts for evidence of lner
dystunction Liver function tests used were the one mn
ute and total bilirubin thymol turbidits thymol floccul
tion cephalin cholesterol flocculation bromsulfatem (3
mg 45 nunute) alkaline phosphatase total cholesterol
and cholesterol esters urinary Ehrlich reaction and nrin
ary coproporplinrm

In over halt the patients tested the alkaline phospha
tase bromsulfalein urobilinogen and urmary copropor
pliyrin tests gave positive results Ot the 40 patients 21
had cleareut signs of impaired hepatic function evidenct
by three or more Iiver function tests exclusive of the test
for urmary coproporphyrin A few of the rematmng 19
patients showed questionable evidence of hepatic dss
function on the basis of one or two mildly positnie test
results

Only one of the patients with 1mpaired hepatic func
tion had defimite jaundice and onlv four had an enlarged
Iiver About half of patients with and without evidence
of hepatic dysfunction hd splenomegaly None had sert
ous complications Laver function tests showed a return
to normal 1n a short time

In differentinting infectious mononucleosts with he
patic dysfunction from acute eprdemic or sporadic hepa
titis reltance must be placed on the climcal picture es
pecally the presence of pharyngitis type of Iymphocy tic
reaction and titer of heterophil antibodies Character of
the Inver function disturbances 1 patients with infectious
mononucleosis points to both hepatocellular and cholan
giolar Inver 1njury Results of the study tend to refute
the theory that the jaundice 15 due to extrahepatic ob

Ty 7 Lab & €1 Med 331358170 O
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Inver and vitanun therapy are helpful but the only treat
ment of dehmtive value s splenectomy As soon as thrs
1> done there 15 mcrease 1n polivmorphonuclear leuho-
cytes in the blood simlar to the increase 1n platelets
after splenectomy in thrombocytopemc purpura There
may even be temporan overproduction of whte cell  at
levels of 20000-30000 but this soon dimmshes The
young forms di appear from the blood and the anerma
di appears In two patients the disorder di appeared
after operation 1 a third size of the spleen was reduced
by radiotherapy In a fourth with malarra quinacrine
treatment caused reduction m size ot the spleen and
doubling of the neutrophils 1n the blood

Hlamloﬂlcall\ the spleen shows diffuse proliferation
of the reticul helial svstem and d fibrosis
Accumulations of myelord and macrophagic cells are
visible

Mallarme considers the syndrome to be due to a re
straiming action of the spleen on leuhocy te formation
the bone marrow Swmlar hy potheses have been proposed
for certamn splenic anemnas and tor thrombopema The
mechamsm ot the mlubiting action 1s not clear

Case of Cychic Agranulocytosts with Marked Improve
ment Following Splenectomy 15 reported by H W Full
erton and H L D Dugwd' (Lo ot Aberdeen)
Cychie agranulocytosis has been reported m seven pa
tients In hve the condition started m mfancy and was
characterized by complete or almost complete disappear
ance of neutrophils from peripheral blood at regular in
tervals ot about 21 davs Pyrexia and ulceration of the
mouth were main features of the attack Agranulocy tost
recurring with menstruation was excluded from con
sideration because of the possibilitv that patients had
taken drug (e g amidopirine) at on et of menstrua
ton The authors patient 1 umque 1n that he 15 2 man
it whom cvclic agranulocytosts developed m advanced
adult life and because splenectomy greatly modified the
Tecurrent agranulocytost

() Bloozs 9 M b 1939
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excluston of the possthility of other recogmzable conditwns 1 a0y
patient wuth plcnamegaly and neutropema further mlormaten of
any kind 15 useful However so long as these characten 1ts 3%
common to such conditions as alcuhemnc lepherma myelnd mu
plasia and refractory anemia with cellular bone marrow—tione &
which can be diagnused with complete certainty at any one 3t ge f
development—the chauces of § renanent relef by splenectomy ar¢
dfficult 10 evatuate in advance Fullcrton and Dupusd m the sevord
article following present tanmible evidence that cyulic neutroperis
r!sullct]l from changes of the myelod function of the bone marrow

—Eds
Neutropentc Splenomegaly 15 a rare condinon whik
J Mallarme? (Paris) has seen in four patients ai
adults three of whom were women Complunts were of
fatigue dizestive upsets and soreniess of the mouth of
pharynx The symptoms occurred in attachs durm3 09¢
of which exanunation disclosed 1 large spleen The
splentc enlargement was stnular to that i Bunfrs si8
drome the spleen being hard re,ular mobrle and tende?
during attacks With enlargement there was tever wewht
loss and marhed asthema Laver and Iymph nodes were
not enlarged there was no ascites icterus or chipcal 1
laboratory signs of increased hemolysis

Study of the pertpheral blood showed marked neutro
penia (1 500 6000 leukocytes) amountng to 1020 pEf
cent of the whte cell count The granulacy tes were adult
peutrophils or occasronally band forms and even 1) elo-
cytes and metamyelocvtes There was some relanne
cre1se m eosinophils Red cell count varied between
3500000 and 4500000 being lower during attaths
Some deftait 1n platelets 1ncrease in capiliary fragily,
and prolongation of bleeding tune were tound at nmEs
Alisrov studies andicated o gzeneral normal actne
hemopotesis at times there were signs of nmfd hypo o
I perplasia The sph wasofaly AT
type with some lar,e splenocyvtes and macrophages In
tiwo patients there was also a myelosd reaction Ihe that
m the blood

When untreated the disease develops m attachs with
sncrease wn symptoms  Infections of month and shin o¢
cur with the bouts of neutropenia Lest transfusions and
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The number of artiles 1 this section dealing with the chemo
therapy of leuhemia and lymphomas testifies to the present and
widespread mterest 1 thus subject However i harp contrast to
the mplications of the num rous press and rad o report none of
the currently used chemotherapeutic agents promises a great ad
vance in treatment. Thus except for the effect of mitrogen mustard
on the later stages of Hodgkins disease and perhaps of urethane
1 multiple myeloma 1t ss difficult to be convinced that resuits are
s useful as tFose obtamed with accepted forms of x ray irradiation
Readily available blood and control of secondary infection by ruod
ern antibiotics are smportant adjuvants of all forms of treatment
especially n the management of acute leukemmas 1n which the ef
fects of analogues of pteroylglutamic acid are bemg actively studied
In ths dfficult field 1t 15 probably a sound policy to rely on
methods with which the physician s per onally familiar than to
conclude that what 35 new mu t neces arily be bett r

ie first two article re examine earlier reports by other authors
that urinary extracts from patients with leukemia catise hyperplastic
myeloid or ivmphoid responses 1n the hemopotetic tissues of gumnea
pigs Because urinary extract from most persons as well as ex
tracts of normal animal tissues produce sumilar effects a significant
1elation of the observations to the genesis of leukemiy seems dubt
ful Moreover 1t 1s well known that sn ammals the presence of
necrotic tumors or the mjection of nucleic ac d may produce sum lar
myeloid hyperplasta In man tumor necrosis may cau € a leuhemoid
teaction i which the white cells sn periph ral blood may ge above
100000/cu mm The e responses are not however regarded as
leukemic —Ed

Effects of Hepatic and Splentc Extracts from Human
Lymphomas on Lymphatic System of Experimental Am
mals It has been postulated that leukemia and Hodgkin s
disease are produced by speaific lymphoid and myeloid
stimulatin,, substances which can be 1solated from urine
feces fiver and spleen of human subjects with leukemia
or Hodgkins disease and from normal beef hver
Changes 1nterpreted as those of leukema or Hodgkmn's
disease have been found 1 ammals given injection of
these substances Furth pomted out that no informatron
exists as to whether these substances are by products of
the growth of lymphocytic and myeloporetic tissues or
cuse diseases of these tissues

John B Storer and Clarence C Lushbaugh (Univ
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Man 62 was hospitalized June 6 1946 because of recurrent
sore throats since October 1945 During one attack he had
also had boils Sulfadiazine had been given during each attack.
During the first mne months m which the patient was studs
he had 12 attacks of agranulocytosis lasting 4 5 days at iter
vals of 23 28 days With each attack he had malaise anorexid
drowsiness headache pyrexia and varous infections In each
attack throat and tonsils were inflamed Mental depression
became more severe with each attack As gramulocytes reap
peared fever and infection subsided and well being quickly re
turned Throughout the nine months red cell count remaine
around 4000000 hemoglobin value 80 per cent and platelet
count 100 000 350 000

To determine whether the agranulocytosts was_ the result of
failure of marrow production or of excessive destruction 1
peripheral blood eight marrow aspirations were done at inter
vals of a few days throughout one typical cycle Appearance
of neutrophils n peripheral blood was preceded by rse first
of myeloblasts then of premyelocytes and finally of myelocytes
i marrow and diminution of granulocytes 1 peripheral blood
was presaged by diminution of early mveloid cells in marrow
It was that the ag 1 resulted from pe
rtodic failure of marrow to produce neutrophils

Adrenalin 1 cc subcutaneously precipiated sncrease i
peripheral neutrophils when given between attachs of agranulo
cytosts but not wh n given duning an attack To discover if the
patient s plasma contamed a substance capable of depressing
leukopotesis a pint of hus blood was twice given to another stb
yect the recipient s leukocytes were not affected

Pemcilln was grven with each attack Pentnucleotide ® g1ven
with the first attack was discontinued because it produced un
desirable reactions and had no clearcut favorable effect
Netther benadryl® nor lertigon® had any effect on the poly
morphonuclear curve Pyndoxine and sulfadiazmme Lihewise
were without effect

‘Without very rational foundation splenectomy was meOSEd
and performed Spleen was three or four times normal size
but was otherwise grossly and microscopically normal Leuko
cytosts occurred promptly and reached 2 maximum ol
with 83 per cent neutraphils five days after operation There
after white cells fell rap:dly but nentrophil count fell only to
406/cu mm and then began to mse again A month later
neatrophil count fell to 90/cu mm but thereafter although
finctuations occurred Iowest neutrophil count was 640/cu mm
The patient s health improved greatly and when seen two years
after splencctomy the leukocyte count was 8 500 of which 47
per cent were neutrophils He had had nn infectron
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this experiment was too small for statistical stgmheance
similanty between the ages at death from leuhemia age
ranges and total incidence of leukenua 1n the two , roups
ndicated that 1section of the extracts had no effect on
the merdence of leukemia or the leuhemic divease of
these muce

Lymphocytie inhltrations comparable to those 1llus
trated 1n previously published reports were tound 1n buth
control and experimental ammals but such ifiltrates are
common 1n healthy young guinea pigs and result from a
wide variety of nonspecific stimul such as muld labora
tory infections and injections of foreign substances

Observations m Guinea Pigs Following Imjection of
Speaific Hemopotetic Substances Dertved from Urines of
Human Leukemic Subjects are reported by Arthur $a
witsky and Leo M Meyer® (\ew York Univ) Urine
of patients with proved myeloid or lymphoid leukemia
were collected pooled extracted and then injected nto
wunea pigs Several methods of extraction were used

Ammals mto which the urine extracts were njected
became 1ff RufHed fur lethargy and stertorous respira
tion were common Hindfeet became ulcerated atter the
targer doses The peripheral blood picture was altered
only I occasional ammals 1 which severe anemia de
veloped and normoblasts and occasional myelocites ap
peared 1n the peripheral blood

Autopsy showed that ammals given urine from patients
with lvmphoid leukerma had lvmphoid levhema like
lesions Animals given urine from patients with melod
leuhema showed lestons resembling those ot myvelord
leukemia Substances 1n which urme extracts were sus
pended did not produce sumilar changes

Lesions produced by the Jymphoid fractions were most
frequent 1n lymph nodes Tiver lun, kidnev and bone
marrow Amimals stimulated by mveloid fractions most
often showed Jesions m the spleen bone marrow liver
vimph nodes and adrenat cortex There was no difficulty
mn 1dentifying and remos ing the thymus of ammals ziven

@Gy Am J Pth 24 L7135 S mb 194w
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of Chicaga) repeated expernt tents on which these concly
sioms are based and were unable to substantiate the find
mes reported Dxtracts were made from fuers and spleen
of 11 patients who died of vartous h mphomas The same
organs of ane patient with ervt roblastic anemia 2nd
une with sympathoblastoma were extracted to tse 28
controls \lethods were sumslar to those deccribed by the
on,nal mvestigators

The organ extracts were mnjected subcutaneously tfo
37 gwinca pigs Only one ammal died during the month
after njection and autapsy of the others 28 32 davs 1iter
mjectron showed no abnormahty For conirols fonr up
treated zunea pigs were hifled Sections were made of
hyer spleen hymph nodes thymus langs adrenals hd
neys and hone marrow of all anunals No evdence of
defimte specific lymphocy tic stimulation could be found
1w am animal Lungs could ot be used 1n this assav be-
cause most of the 1nunals regardiess of previous treat
ment showed large nodular nfiltrates of mature and
immatare hmphocy tes around pulmonary blead vessel
Mam untreated ammals showed more extenstie mf!
trates than did treated ones

In the next experiment 24 mice of 1 straun espec ally
susceptible to Jymphoid leukenna were giien myectons
of the organ extracts They were halfed 29 39 days after
mjection nd studied histologreally for evidence of len
hemord chinges or Iymphocy tic mbdtratians  \eother 20
mce served a» controls Nene of the or,ans of the am
mals given the mjections showed hmphocytie anfiftrate
1 exce s of the nunute foct normal 1 the e anmuals

In the third experment 100 mice of the sane I mphond
Jeuhamit sensitive stram recened ingections  Thoull
many died because of the acute toviaty of the evtricts
1nd because of the fi_btin, habat or this partwutar stram
47 nuce survived over 180 days Of the 87 nuce adequate
Iy studsed at tutopsy none died of lenhemia Jess than 1N
days after injection Averaze age 1t ime of death from
euhcua was thout the sume vs thet of RG contral mmce
of the same stratn Though the qumbee
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teum etc There 1s however no correlation between ex
tent of the leukemic bone changes and subjective osteo
articular symptoms In two cases reported by Bichel
bone changes were shght but symptoms so severe that
rheumatic fever was diagnosed In a third case there
were no subjective symptoms from the bones and joints
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but the bone changes were severe with a spontaneous
fracture (Fig 79)

Jownt symptoms 1n leukemia 1n children are probably
much more frequent than generally believed Bone x rays
may permit differential diagnosis especially when the
clintcal pigture suggests rheumatic fever If the examina
tion shows changes compatible with leukemma the condi
tions to be differentiated are scurvy osteomyelitis and
osteitss fibrosa hemolytic and sickle cell anema neuro
blastoma syphilis tuberculosis and rickets
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Iymphotd fractions but great dafficulty mn anmnals ghen
myeloid fractions 1t was evident that stmulanon of
myeloid tissue caused reduction of ymphosd nissue ard
vice versa

It 15 concluded that yrine of patients with leuhema
contamns substances capable of producing fymphod or
myelfoid hyperplasia 1n guinea pigs Though leuhema
like the changes are not leuherma  Efforts are bemg
made to purify and concentrate the actiye fractions from
urine of patients with lenhem

The following article emphasizes the need for awareness of the
varsed early mantfestaticns of Jeukemia 1n chul fren —Ex

Arthralgic Leukema 1n Children According to Jdrgen
Bichel* (Unin of Aarhus) the course and chmal
manitestations of leukemras 1 childhood and sn adult
Iife are different Osteoartscular symptoms are common
m children wnd may domrmnate the clincal picture where
as they are rare and appear late 1n letkemias m aduits
Not rafrequently jont symptoms may be the mitia!
symptoms n leuhemia 1 children closely resembling
those of acute rheumatic fever High fever and severe
Jomt pain may occur without warmng The jomnt may be
mnflamed or appear normal The pain often shifts from
Jomt to joint There may be functional systolic cardiac
murmurs suggesting endocardiis Sometimes oniset 15
mnstdious and difficulty 1n walking progresses to seeming
paralysis without neurologic signs Generally no nflam
matory chan,es are found 1n the jomnts even at qutopsy
but 1n some cases x ray studies or autopsy reveal changes
1n the metaphyses of the long bones Bope changes are
often signs of leukemia m children There may be bone
absorption  generalized osteoporosts and even sponta
neous fractures and gibbus formation Periosteal Javer
ng ts common and some writers have called attention
to a narrow band of diminished density parallel to the
epiphvseal hines Osteosclerosis 1s uncommon The hone
changes are attributable to extension of marrow 1nfil
tration of bone by leukemic cells Iifung of the perios
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generally thou, ht that therapv lengthens the period of
comfortable and useful hie

Though no real explanation of the long duration of
leukemia m some patients is apparent 1t has been claimed
that certain hndings connote poor prognosis Among
these are very hi h or very low white cell counts <evere
anemia many blast cells excessively high or low platefet
counts marked splenomegaly ditfuse lymph node n
volvement and presence of complications such as hydro
thorax pneumonta tuberculosis osteomyelitis and car
diovascular disease It has been thou,ht that long dura
tion of svmptoms before diagnosis suggests a more
chronte form of the disease

EThis article 1s salutary realing for those attempting t) evaluat
the eficctiveness of chemotherapy 1n leukenma on the bas s >f com
paratsve survival times —Eds |

Histopathologie Effects of Nitrogen Mustard Therapy
on Normal and Neoplastic Hemopoletic Tissues were
studied by Matthew Block Charles L Spurr Leon O
Jacobson and Tavlor R Smith® (Umv of Chica,,») The
nitrogen mustard compound methyl bis{ chloroethyl)
amine hydrochioride was given m standard dosage of
01 mg /kg intravenously on four successive duys The
most satisfactory method of obtamnin, tissue fur biopsy
was found to be repeated puncture of the same lymph
tode (or spleen) by means of a Vim Silverman needle
under local anesthesia since this method made posstble
serial studv of the same node

Bone marrow exhibited sheht increase 1n number of
degenerating ceils 24 hours atter any single mjection of
mtrogen mustard This primary cytotoxic phase was fol
lowed by an atrophic phase due primarily to decrease
I neatrophil and eosinophit precursors The atrophic
bone marrow phase preceded closely the leuhopentc
Phase m peripheral blood About 15 20 days after injec
tion of mtrogen mustard a re.eneration phase began
Regeneration always took place after a therapeutic dose
4nd m some patients actual hyperplasia occurred

® Av J O Ph 1861689 Sptmb  toss
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Chronte Leukemia of Long Duration With Report of
31 Cases with Duration of over Five Years The records
of the 31 patients analvred bv Herbert C Moffitt Jr and
Jobn H Lawrence (Berkeley, Calif ) yielded no hmt
as to why certain patients with leukemia survive longer
than others

Average suryival from time of first symptoms 11 16
patients with chrome lymphotd leukemia was 816 vears
and duration of the disease n 15 patients with chrome
myelowd leukenua averaged 647 years Review of the
Iterature revealed that av erage survival 1n myelod lew
hemin has Deen reported to vary from 1} 68 to 43 years
and survival with chironic Iy mphoid levkema from 10/
to 433 years A patient with chronic iy mphord feuhemsd
has been reported 10 have survived 25 vears and one sith
myelod leukerma 18 years There are several well at
thenticated cases of chromc leuhemia 1n which apparent
cure has occurred [As there 15 no brologic test for leu
kemua such as the transplantation of a tumor to the an
terior chamber of a rabbits eye whether or not a pt
tient has leuhemia rests on purely morpholagic constder
ations—unless the patient dies of the disease —Eds |

Age at onset 15 generally agreed to have no beanng on
duration of chrome myelord leuhermia whereas some
writers Lelieve that chronic lymphotd leukelnta 1s more
mahgnant 1n persons under 40 while others have come
to the opposite conclusion

Spontaneous remissions are smd to occur mn somewhat
less than 10 per cent of patients with both chrome mye
to1d and chrome lymphotd leuhenua Varous types of 1n
fection have been reported to have precipitated remis
sions but Jeukermic mamifestations recurred soon after
snfections disappeared In the great majorsty of patients
mfections do not produce remussion and 1n an oceasioml!
pattent infection causes increase in white hlood cell
count

There 1s no conclusive evidence that treatment signfi
cantly prolongs the duration of the disexse but it Is
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ence between cancer cells and normai cells The differ
ences found are quantitatine hnowledge of a qualitative
difference would make feasible a search for chemothera
peutic 1gents against cancer on a far more rational basis
At present this search 1s somewhat blind and research
workers have set out to test innumerable widely different
chemical compounds So far no substance with a selec
tive destructive action on malignant cells has been found
Almost all the ct herapeutic agents emploved make
use of the fact that so called malignant cells are evidently
more susceptible to damage than normal cells This sus
ceptibility mav 1n turn be due largely to the fact that
the more rapidly cells proliferate the more yulnerable
they seem to be

The chemotherapeutic agents now avaslable are toxic
substances which 1 small doses whubit or destroy
rapidly proliferating malignant tissue but i1n doses large
enough to destrov all mahgnant tissue damage normal
tissue to such an extent that survinal 1s impossible The
rapdly proliferating cells of bioed tornung organs espe
cially are damaged by such toxic doses

Inhyperplastic processes in hemopotetic tissue chemo
therapy has long been krown and nsed Arsemc as Fow
fer s solution and benzene have been used for many years
 leukerua and 1f property admimstered can produce
Femissions

In estimating the practical value of new chemothera
Peutic agents against leuhermia their palliative effe t and
abifity to pralon~ Life must be compared with those of
radiation the best known treatment

Utethane (H NCOOC H ) an ester of carbamuc aaid
Cduses some regression n leuhemic processes presum
ably through inhibation of mmtosis The effect 15 most
Pranounced m fypical chrome myelod lenkemias Sess
i chronic lvmphod leuhemias and absent m acute leu
Lemias In chromic myelord Jewhenna leuhocyte counts
fall hemoglobin and red cells merease and marrow com
Position 1s normahzed spleen size reduced and general
condtion 1mproved Such a remission 15 occastonally as
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Lymph nodes 1n Hod,kins disease of the paragran
lomatous granulomatous type showed shghth mcreased
degeneration mvolving lymphocytes granulocytes and
Sternberg Reed cells but not reticufar cells, after nitro
gen mustard therapy Results 1n the sarcomatous type of
nodes were less marked correlating with the compara
tively short chinical remmission achies ed

In lymphosarcoma and Jymphord leuhema mtense
lymphoc tic destruction followed mtrogen mustard ther
apy especially 1n the nodules m lymphosarcoma and 10
penvascular areas mn lymph nodes 1 Iy mphod leuhemi2

In far advanced multiple myeloma myelord Jeuhem:a
and metastatic carcinoma hnuted nbseryations failed to
demonstrate any signtficant clintcal or hustologie change
after nitrogen mustard therapt

These studies lend further weight to the expermental
demonstration that retrcular cells and plasma cells are
ressstant to the necrotizing effects of nitrogen mustard
The principal evtotovc effect of this drug seems to be on
small Iy mphocytes myelocytes erythroblasts and mega
karyocytes Lxcept i nodules 11 some hymph nodes
mitoses were but little inhibsted sn any cell type seen
and 1n no instance did nitrogen mustard restore to normat
the basic architectural pattern of tumor tissue The es
sential nature of the diserses studied was unaltered It
seems probable that theripies of neoplastic diseases of
the hemopoietic tissues which rely on destructon of
more susceptible cells tre doomed to farlure because
the immature retrcular cells 1n reserve serve as a <ource
of cell regeneration and carry on the malt, nant properties
of the disease

The followng article al o contams 2 sound apprasal of the bm
1ted possibilittes of present attempts at chemotherapy of malignancy
1 the absence of 2 quahtative difference betweun normal and neo

plastic cells —Eds
Chemotherapy 1o Leukemta Hodgkin's Disease and

Allied Disorders s discussed by Jgrgen Bichel” (Umv of
Aarhus) Despite an enormous amount of research worh
1t has never been possible to prove amy chemrcal differ

) Act  d 1304963 1918



LEUREMIAS AND PELATED DISORDERS 413

ence between cancer cells and normal cells The differ
ences found are quantrtative hnowledge of a quahtative
difference would make feasible a search for chemothera
Ppeutic agents against cancer on a far more rattonal basis
At present this search 1s somewhat blind and research
workers have set out to test innumerable wrdely different
chemical compounds Se fir no substance with a selec
tive destructive action on mahignant cells has been found
Almost all the chemotherapeutic agents employed make
use of the fact that so calied mahgnant cells are evadently
more susceptible to damage than normal cells This sus
ceptibihty may 1n turn be due largely to the fact that
the more rapidls cells proliferate the more vulnerable
they seem to be

The chemotherapeutic agents now available are toxic
substances which in small doses mhibit or destroy
rapdly proliferating malignant tssue but 1n doses large
enough to destroy all malignant tissue damage normal
tissue to such an extent that survival s impossible The
raptdly prohferating cells of blood forming organs espe
crally are damaged by such towic doses

In hyperplastic processes in hemoporetic fissue chemo
therapy has lon,, been hnown and used Arsemc as Fow
ler s solution and benzene have been used for many years
m leukemia and 1f properly admimstered can produce
remssions

In esumating the practical value of new chemothera
peutic agents agamnst lenhemma their palliative effect and
ability to prolong life must be compared with those of
radiation the best known treatment

Urethane (H NCOOC H;) an ester of carbamic acid
cause some regression in leuhemic processes presum
ably through inlubition of mitosis The effect 15 most
pronounced m typical chrome mvelod leukemas less
10 chronic lvmphoid leukemras and absent n acute leu
kemias In chrome myelod leukemia leukocyte counts
fall hemoglobin and red cells increase and marrow com
Position 1s normalized spleen size reduced and general
condition 1mnroved Such a 1emussion 15 occasionally as
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pronounced s that following successful radation ther
apv Howcser mdnidual renussions due to urethane
scem ta be of shorter duration than those produced by
rihation and side cffects are more pronounced Thosgh
1t 35 of , reat theoreticnl interest that another substance
tficctin, by perplastic leuhemic processes has been found
urethane treatment does not secm to constitute ans great
advance

\itrogen mustard compounds are allylanunes de
rived from mustard gas \arious workers have reported
that these drugs have a definite pallative effect mran
ous hemoposetic neoplasms particularh, Hodghins dio
ewe Affected Iymph nodes decrease 1n size temperature
becomes normnal tehing abates and general condition
greatly mproves Cure 1s not clamed \itro.en mus
tards are toxic to all cells but their action on rapdly
proliferating, cells ts marhed Therefore the aum 1 t0
find 3 dose producing the wreatest possible effect on ab-
normally probieratin,, cells without simultineous 17rep
arable damage to the host Remussions m Hodghins
disease are often brief On the whole thev seem much
shorter than those obtamed by roentgen irradation and
nvestigators generally agree that mitrogen mustard
therapy 1> not supersor to < ray therapy “Mitrogen mus*
tard seems inducated for patients resistant to radiation
therapy and those with generalized Hodghins disease
without focahized foci eastly accessible to radation

Durin,, a search for drugs with try panoctdal effects
stilbamidine® was found valuable 1n treatment of hala
azar In kala azar as m multiple myeloma there are
chanzes n protemn content of the serum with hyper
olobulmemia and on this slender analogy stilbanndine®
was tried 12 myeloma Whereas the drug did not nflu
ence the abnormal protemn condition 1t seemed to exert
2 selective action agamnst the myv efoma cell and allesrated
svmptoms e pecallh pair Cure 15 not obtaned It 1
100 early to predict the practical importance of this treat

ment
In , eneral the chinical results of the e othera
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peutic agents do not encourage optimism as 1u most cases
other methods offer equally good or better results

Urethane Therapy in Leukemmia Adolph J Creshoff
Thomas Fitz Hugh Jr and John W Frost® (Umv of
Pennsvlvama) report results of urethane therapy m 24
patients with leukenna Average daily dose was 4 Gm
orally Intraienous admtnistration 1s also practicable

Of seven patients with chronic myelotd leukema two
had satisfactory climical and hematologic remissions
after urethane therapy as did two of seven patients with
chromic lymphoid leukenua Though prompt fall 1n total
leukocyte count followed usethane treatment of 10 pa
tients with acute leukemia of various types and evanes
cent improvement occurred 1 4 8 of the 10 died soon
after therapy Final information on the other two pa
tients 1s not available

Nausea was the most prominent svmptom of intoler
ance and occurred 1n about half the patients The most
dangerous to<ic mamfestation was depression of all mar
row elements Rapidly developing anemia ealls for im
mediate cessation of urethane therapv

The authors conclude that urethane 1s of dehmte but
limited value i chrome leukemia In some instances 1ts
Tesults compare favorably with those of x ray therapy
but 1n general 1t 15 less dependable particularly n its
frequent failure to induce optimal return of normal red
cell and platelet values and optimal regression of organ
mfiltration

Some Observations on Effect of Folic Acid Antago
usts on Acute Leukemia and Other Forms of Incurable
Cancer The stimulating effect of folic acid on bone
marrow suggested to Sidney Farber® (Harvard Univ )
that folic acid anta.onists might nhibit bone marrow
and be of use 1n treatment of lewhemia Iinpressive re
msions ;n acute lenhemia were produced first by
amtopterin® 1n doses 0105 10 mg daily and later by
related but less toxic folic acid antagonists amethopy
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tern® 3 5 mg datly and amino an fot® 25 50 mg dally
Dasage should be determed each day guded by physt
cal findings and white celt count Too rapid drop 1
white count dsarrhea of unknown engm stomatitis 507¢
ness of the tongue or ulceration of the mouth narrant
cessation of treatment These abnermalities and the find
in,, of megaloblasts in bone smarfow suggest that chianges
1m aeute jeukema produced by folic actd antagomsts ar¢
manfestatrons sumply of fobe and deficrenty but there
15 some suggestion that more complicated changes 31
mvolied

The longer survisal of patients with acute Jeukems2
made possible by folic acid antagomst therapy has cen
tered attention on the problem of hemorrhage Both led
Lemnc inhitration of the wmtestumal tract and the effects
of folic acid antagomists promote gastmmtestma! hem
orshage Studies are bang conducted to detesmuné !
bleeding 1n patients with acute lenkemm 15 the result 0
thrombocytopenta or of recently discon ered sncreases 17
concentration of heparmn like substances i the blood o
of both

Of 60 cluldren with acute lenkemia treated for three
weehs or longer with amnopterm ® amethopterss® oF
amino an fol ® more than 50 per cent 1mpros ed climeally
and hematologicatly Though survival beyond the ssuat
course of the disease has occurred sn some patients g8
fotic acd antagomsts no ey idence has been prcscmﬂd
whch would justify use of the word cure

Tolic acd antagomsts also effected temporagy 1
prmemen( m patients w 1th neuroblastoma caranomd of
the bladder wath pulmonary metastases Iy mphosarcoma
and Hodghins disease

Aminopterin® (Folic Acd Antagomst) Treatment
of Leukema Since the 1solation and synthess of pteroyt
glutamic acid n 1946 a number of chemical analogues
and homologues having symilar or antagonistic prologic
actnaty have been developed and their actions stadhed It
has been reported that Rous sarcoma faled to grow 2
chuchs fed a folic aad deficient dtet wh Idition of
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this compound produced neoplasm 1 100 per cent of am
mals Inoculated chicks on a balanced diet contaimng
folic acid farled to show any tumor growth when treated
with three different folic acid antagomsts one of which
was 4 anmuno pteroylglutamic acid (aminopterin®)

A number of investigators have reported temporary
chinical and hematologic improvement m patients with
acute leukemia treated with folic acid antagomists The
present report summarizes a study m which Leo M
Meyer Harold Fink Arthur Sawitsky Manuel Rowen
and Norton D Ratz! (New York Umvy ) collaborated with
several investigators in other institutions Forty three
patients with leukema were given ammoptenn ® 18
with acute and 3 with chronic mvelowd leuhemia and 19
with acute and 3 with chronic lymphoid leukemma

In only four patients did the hematologic and chinical
picture mprove The four all children with acute leu
kemia (Iymphoid 1n three myeloid 1n one) showed re
duction of cell count and increased maturity of cell type
The other pattents showed no change or were adversely
affected (1n 14 patients moderate to severe leukopenia
with hypoplasiz of bone marrow developed) Aminop
tenn® had no significant effect on hemoglobin erythro
cytes platelets or temperature of patients with acute
leukemia A few patients <howed some reduction 1n stze
of lymph nodes spleen or liver

Fifteen patients showed toxic effects necessitating
discontinuance of treatment Leukopenta with severe ir
reversible hypoplasia of the marrow was the most serious
comphication and was most prominent 1 patients with
Iymphoblastic leukerma This tovic effect was common
€st 1n patients recerving the drug for the lonest periods
Total dosage and dosage per body weight could not be
related to marrow hypoplasia Mucous membrane lestons
were the most frequent and most troublesome towic
signs Ulceration of buccal and pharyngeal mucosa was
common Hematemesis and rectal bleeding were believed
the‘result of lesions of gastromntestinal mucosa
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The most striking findings m this study were the un
predictability of action of ammopterin® and its (oxicity
Neither beneficral nor toxic effects coutd be controlled or
related to dosage of ammoptern® alone or to its admn
sstration simultaneously with Iiver extract or other sup-
portive measures These faults will severely lmt the
usefulness of aminopterin ®

Para Acid 1n Leuk Effect on Let
kocyte Count Though leubema 1a generally accepted a5
a neoplastic disease cef
1 tam tissue culture expert
ments still hold out the
famnt hope that the lev
1 kemuc cell can mature 10
1 a normal leuhocyte under
suttable nutrittonal cond!
tions To pursue this po>
4 sy H B May and
] Vallance Onen® (Lon

-
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TOTAL LEUKICYTE COUNT
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Boplekon ¢ v 1,8 pauents with chronic m}h
8 el TS S G e
J Lanctz 607609 Ot 16 1081 pg ope with acute lew
Lemia All patients recenned 05 Gm /Ib body weight/2}
hours 1n divided doses every 2 hours from 6 am t0

m Blood concentritions between 60 and 100 mg /100
ml were obtained after the first 24-46 hours

All five pattents with chronic myeloid Jeukemia shoned
a2 remarhable drop in total leukocyte count and decrease
1n spleen »size Within 21 days total leukocyte count
could be brought within normal himts but on cessation
of treatment 1t Tose rapidly to former values (Fig 80)
After the count had returned to former values a sec
ond course of treatment a,ain produced a rapid fall
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Differential counts of leukocy tes 1n peripheral blood and
sternal marrow remamed unchanged No drop in count
was obtained 1n the patient with lymphoid leukenia and
total leukocyte count rose during treatment of the pa
tient wath acute leuhemia

Patients general condition was little affected The
most serious toxic effect was unexplamed hemorrhage
which did not appear to be due to defictency of pro
thrombin vitamin C or platelets

The effect of para aminobenzoic actd 15 attributed to
the fact that 1t 1s a toxic substance with a far higher
toxietty for granular cells of the myeloid series than for
cells of the lympho:d series or for very primitive hemic
cells

Multiple Myeloma Its Chimcal and Laboratory Diag
nosis with Emphasis on Electrophoretic Abnormahties
W S Adams E L Alling and J S Lawrence® (Umv
of Rochester) reviewed records of 61 patients with mul
tiple myeloma Commonest clinical abnormality present
1 98 per cent was pronounced dental caries or camplete
absence of teeth Possibly these abnormalities resuit
{rom the same process which causes osteoporosts Of the
61 patients 89 per cent were over 50 the youngest bemng
31 The disease was 215 times more frequent in males
Sixty eight per cent had pam—either insidsous rheu
matic bone pam of progressive severity probably related
to the osteolytic process or sudden acute pain from
pathologic fractures Sixty eight per cent had weight
loss which averaged 29 1b~ Sixty two per cent had gas
tromntestinal symptoms but these usuaily were not se
vere Fiity two per cent had fever usually low grade

Forty seven per cent of patients had pallor with a
pecubar dusky sallow color Hemorrhage from nose
gums Jungs and gastromtestinal tract and mto the shin
occurred 1 39 per cent of patients and profuse hemor
rhage followed surgical procedures m three patients
This hemorrhagic tendency 1n multiple myeloma 15 not
understood There 15 no known defect 1n clotting mecha

s W Md 6141161 Fb oy 1949
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msm It has been suggested that the bleeding tendency 13
related to hyperprotememia Neurologic disorders usu
ally resulting from pathologic fractures of vertebrae oc
curred 1n 35 per cent Liver was palpable 1n 26 per cent
and spleen 1n 9 per cent Bone tumors were palpable 1
22 per cent

Bence Jones protemn was detected 1n 47 per cent Bence
Jones protein may be present only intermittently early 10
the course of the disease and 1ts detectton may be hand
capped by presence of albumin or globulin 1n urine Tt
sometimes possible to remove albumn by filtration
Cloudiness between 45 and 85 degrees C suggests Bence
Jones protein Plasma protein concentration was over
8 Gm per cent 1n 52 per cent of patients and 67 per cent

had hy perglobul. The euglobulin fraction 1s us
ally the one increased in this as in other conditrons
characterized by hy perglol Electrophoretic de

tectton of increased amounts of pseudoglobulm I or 11
by the Tiselus apparatus differentiates the hypergloby
linemia of multiple myeloma from that of other condi
tions It has previously been shown that when Benee-
Jones protemn 1s found in urine hyperglobulinenna 15
usually absent This observation was confirmed 1 the
authors sertes Electrophoretic experiments suggest that
when serum globulin 1s increased Bence fones protemn
wn blood may be attached to this globulm and therefore
not excreted i urmne Conversely absence of hyper
globulinerma permits excretion of Bence Jones proteit
1 urine

Plasma cells were found 1n sternal marrow of 86 per
cent of patients and varied from 67 to 83 6 per cent of
total cells In only five cases were results of sternal mar
row asptration equivocal Eighty six per cent of patients
were anemic red cell count averaging 3 090 000/cu mm
Anemia was usually normochromic and normocytic
Macrocytosts was rarely of sufficient degree and anemia
suffictently severe to suggest pernictous anemia

Eighty six per cent of patients had < ray changes the
commionest bemng generahzed osteoporosis which was
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sometimes the only x ray abnormality Flea butten or
punched out areas were characteristic Bones mvalved
1n order of diminishing frequency were vertebra shull
nbs pelvis clavicle femur humerus scapula fibula
mandible and radwus

Rouleaux formation present m 60 per cent increased
sedimentation rate and made blood counting and typmg
difficult Excessive rouleaux formation occurs ta other
disorders d with hyperpr In addition
Wright stamed peripheral blood smears showed a pecu
liar bright blue coloration which was attributed to ele
vated plasma protein

Fifty seven per cent of patients had renal insufficiency
Its pathogenesis 1s disputed Blood calcium concentra
tions over 11 mg per cent were found m 533 per cent
Blood phosphorus values were elevated 1n renal failure
Alkaline phosphatase activity was greater than 4 Bodan
sky umits 1n 48 per cent and blood acid phosphatase units
mvariably normal Wassermann reaction was positive in
25 per cent Plasma cells were found m peripheral blood
11 25 per cent

Average prognoss from onset was 21 months and long
est survival 5 years Stilbamudine® or « ray therapy re
heves pain but does not prolong hife

Src abnormalities of special diagnostic sigmficance are
stressed  hype or hyperglobul Tau
leaux formation and the bright blue coloration of
Wright stamed blood unexplamed anema 1n older per
sons (watrants sternal aspiration) Bence Jones protein
elevation of serum calcium and alkaline phosphatase and
osteolytic bone processes and/ar osteoporosis Electro
phoretic study of patients with hyperprotemerma and/or
hyperglobulinemia may reveal patterns strongly suggest
ng the diagnosis

Bone Marrow on Sternal Aspiration 1 Multiple My
tloma By study of the literature and sternal marrow
aspirations in 51 cases of multiple myeloma Ldwin D
Bayrd* (Mayo Clinic) attempted to elucidate the type of
i
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cell or celts mvobved i production of multiple myeloms
to deternune the onigsn of this cell or cells and to es
t1blish cy tologie enterna for degree of malignancy

In general the pathologic cells seen 1 bone marion
smears 1n multiple myeloma resemble plasma cell> and
sary from the ver) anaplastic and immature celf to the
well differentiated and almost chasactenstic plasma cell
Cell size varies greatly even in the same case. In some
mstances umformty of size and shape 15 the ule m
some moderate varsations occur and 1 stilf others ven
bizarre appearing cells (Fig 81) are obserted varying
greatly m size and shape but with almost sndistnguish
able gradations between stages

The feature which the myeloma cell shares with the
plasma cell 1s the abundant granular basophs! cvoplasm
which tends to be fragile and undergo the same degentia
tive changes s each namelv formation of Russell
bodses and vacuolatton Occasionally a peninuclear clear
area or Hot 1s present and the nucleus tends to be eccen
tricatly placed Cytopl. or pseudopod
may be seen in erther type cell but they occus more
often and more di ity 1 multspl loma than m
other d cells are comm

In addition myeloma plasma cells often have 2 Ige
clear nucleclus and a leptochromatic nucleus aed tend
to form ssolated areas of condensed chromatin Cvio-
plasmic extrusions or free cytoplasmic bodies  0cC
sionally with Russell bodies and vacuoles ase almost
unnversally present

All cases studied were of the plasma cell type In these
cases the mueloma plasma cell consttuted 25 % per
cent of the leukocytic elements Bayrd beleves that afl
the so called types of multiple myeloma are merely vart
ations 1 differentiation of this same cell

Anaplasia hypernucleation and lack of plasm2 celt
predomnance 11 cestain cases were dimgnostic patfalls
In more than a quarter of the cases meloma plasma
cells were not the predomnant cell In most of these
1y mphocs tes were present in equal o "

Mul
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From the histogenetic standpoint the least different
ated cells 1n a tumor are the ones that reveal 1ts origin
In the immature myeloma cell a granular finelv reticular
(leptochromatic) shenlihe chromatin was frequently en
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countered This adds support to the hypothesis that the
myeloma cel 1s dersved from reticulum

Cases m which there was a marked degree of pleo
morphism  often associated with frequent mutoses and
notable tmmaturrty had the poorest prognosis Of the
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10 patients whose smears exhibated these charactenstes
none survived more than 12 months after onset of symp
toms Of seven patients whose smears showed a majonty
ot umform mature appearing plasma cells three died at
the end of 42 6 and 71 months respectnely and four
were iving when tast heard from after 24 26 83 and &
months

Recent Studses of Muliple Myeloma Sternal and Rib
Puncture and Results of Treatment with Stibamidune
are reported by Simon Propp L Whitttngton Gorham
and Samuel Kantor (Albany Med College) Maluple
mseloma has been considered a neopla m of the bore
marrow m which eytology vanes depending on the type
of masrow cell mvohved Sternal marrow asprrations
fve now shown that muftipfe myeloma 1s m most 1
stances a neoplasm of the plasma cell The disease 1511
varably fataf sithin a period of a fen months fo X
vears or longer after diagnosis 1s made Trestment with
% ray nstrogen mustard and radwactive phosphorus has
not been curatsve Stitbamudine® was first used because
of 1ts vatue in visceral letshmanasts which hke multple
nmeloma 15 characterized by hypesglobubiremia In the
ongsnal report on use of this drug together with a low
protem diet i multiple myeloma 10 of 11 patients were
reheved of pamn In some patients osteoly tic lestons did
ot expand for same tune after treatment although no
change 1n percentage of myeloma cells was detected

The authors admrmstered stitbamdine® to six p2
tients with multiple myeloma Ingechions were grven 4o
travenously 50 mg the first day 100 mg the second
and 150 mg daly thereniter for a total of 20 treatments
One patsesnt recenved only two mjections The drug was
dissolved 19 10 oo stenle distilled water and vsed ym
mediately Atropme sulfate 1/150 gr was gnen hypo
dermitcally 30 mnutes before each mjection to mmmize
vasomotor Teaction  Stesnal marrow aspirations wete
done 1 alt patients before and after treatment and nib
marrow purctures were performed op weassens
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Of the several diagnostic measures used only the mar
row aspiration revealed evidence of the disease 1n all six
patients Bone pain was present in oply three osteo
porosis was present in three Bence Jones protein was
found 1n the urine of three Hyperglobuhinemia was
found 1 five patients and red blood cells clumped n
Hayem's solution 1 three Anemia was present mn five
patients 1lbuminuria in five azoterua in three and rapd
ted blood cell sedimentation m two of four patients
tested

This study supports the theory that multtple myelom1
15 derived from a dysplastic line of plasma cells In con
firmation of Snapper s original observation large baso
phlic 1ncl bodies were d ated 1 cytoplasm
of mycloma cells after treatment with stilbamdine ®

Relief of pain occurred in two panents One was on a
low ammal protein diet and diet was unrestricted in the
other Despite reliet of pain and vertigo 1 one patient
durine treatment with sulbamdine® osteolytic lesions
wete observed to enlarge Trigemimal neuropathy re
ported to occur several months after treatment developed
1t one patient No arrest or remission 1 course was ob
tained 1n the five patients treated with stilbamidine ®

Urethane (Etbyl Carbamate) Therapy iz Multiple
Myeloma was imvestigated by J Philip Loge and R
Wayne Rundles® (Duke Univ) Abifity ot carbamic
esters to suppress plant growth has been hnown for many
years Mitosis 13 blocked 1n the psendometaphase and
irregular formation of monstrous nucles results Duning
the past few years ethy! carbamate has been given to
Patients with malignancy Experience has been that in
dissemnated cancer 1t 15 rarely benefictal In localized
ymphomas roentg en irradsation remains the treatment of
chorce In acute feukemas there 15 usnally no mprove
ment and 1n chronic leukenua benefit of carbamate ther
apy 1s less than that of standard treatment Exceptional
therapcutic results have been achieved however 1n mul
tiple myeloma
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Multiple myeloma 1s a malgnant disease resulnag
from excessive proliferation of abnormal plasma cell
within bone marrow Therapy wn the past has been un
satisfactory The authors admimstered urethane to four
patients with multeple my eloma General chinieal improve
ment appeared during the second and third weeh of
therapy when sheletal pun and fever began to subside
Physical activity soon became tolerable withm hanta
ttons imposed by sheletal disease The two patients with
most extensive areas of sheletal destruction were able to
perform ordinary actsmitres and do hight work without
discomfort within four to six mouths of start ot treat
ment

Progressive fall m hemoglobin and red cells ceased
after one to two weeks of urethane but notable regenera
tion of blood did not begin befote four to six weehs
Blood values gradually improved toward normal several
weehs after termimnanion of urethane therapy Imtial bone
marrow asptration showed abnormal proliferation of
mjeloma cells 1n all patients Repeated bone marrow 35
prrations 1n three patsents after therapy revealed de
crease 1 number of myeloma cells and appeirance of
monstrous cells stmular to those observed in plants
Variation of cell size densely stamming cytoplasm and
eccentric and py knotie nuclet of the myeloma cells per
sisted after urethane admimstration

Imtially all patients had hyperglobulinemra with re
versal of albumin globulin ratte In three patients serunt
glabulin fell and albumin rose to restore normal ratios
durmng the period of aftertreatment follow up Dye ex
cretion by kidneys was mmpaired in two patients before
treatment During the weeks after treatment mtrogen
retention did not develop and both albumunuria and
Rence Jones protemnurta dimimshed X rays tihen over
a period of months after urethane therapy revealed no
evidence of progression of sheletal lestons

During the first three or four weeks 4-6 Gm urethane
was guven datly by mouth 1 divided doses 1 the form of
elyxar or sirup Because of leukopema d reducer] .
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to 2 Gm daily Urethane wis given for about two
months and then discontinued Total dose per patient
varied from 120 to 240 Gm Treatment and post treat
ment observation pertod ranged from 7 to 13 months
Two patients relapsed and were given a second course of
treatment

[This use of urethane 15 decidedly worth further study —Eds ]

In Vitro Studies of Lymph Nodes Involved i Hodg
ks Disease Tissue Culture Studies, Formation Be
havier and Sigmficance of Multinucleated Giant Cell
Antomo Rottino? (St Vincents Hosp New York City)
found many multinucleated giant cefls in cultures of
lymph nodes affected by Hodghin s disease Similar cells
appeared m tissue cultures of many organs from many
diseases but rarely were these cells present 1n 1s large
numbers 2s 1n tissue cultures from nodes affected by
Hodgkins disease The sigmficance of these cells re
mains doubtful

The consensus 15 that the cells bear no drrect histo
genic relationship to Sternberg Reed cells It seems more
likely that they are foreign body guant cells Rottno
found simular cells 1n ussue cultutes of tuberculous and
lymphosarcomatous nodes and nodes affected by mon
specific ademtis as well as 1n cultures of the buffy coats
of centrifuged blood of normal human bengs and cul
tures of normal spleens and nodes It 1s hypothecated
that the as yet umdentified substance caustng grov th of
these grant cells 15 a metabolite orginatin,, 10 t1ssues
grown in vitro The claim that this substance 1s refated
to the specific cause of Hod, kin s disease and 1 a virus
Temains speculation

Interrelationship of Hodgkins Disease and Other
Lymphatic Tumors Cellular structure of lymy hatic tu
mars 15 extremely labile and tranution from one 2ppar
ently distinet type to another 13 frequently ohserved
Stnce all cellular components of lymphatic tisue are
derived from the same mesenichymal stem cells this 15
not supesise,, Thut vhereay differentral di,nosss of

A2 At 1300
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Multiple myeloma 15 a malgnant dicease restifting
from excessive proliferation of abmormal plasma cells
within bone marrow Therapy 1 the past has been un
satisfactory The authors admimstered urethane to four
patients with multsple my eloma General chnteal mmprove
ment appeared during the second and third week of
therapy when <keletal pamn and fever began to substde
Physical activity soon became tolerable within hmna
tions mmposed by skeletal disease The two patients with
most extensive areas of sheletal destruction were able t0
perform ordinary activittes and do light work without
discomfort within four to six months of start of treat
ment
Progresstve fall m hemoglobin and red cells ceazed
after one to two weeks of urethane but notable regenerd
tion of blood did not begin before four to sr< weeks
Blood values gradually improved toward norml severd)
weeks after termination of urethane therapv Inttial bone
marrow aspiration showed abnormal proliferation ot
myeloma cells 1n all patients Repeated bone marrow as
prrations 1n three patients after therapy revealed de
creasé m number of myeloma cells and apperrance of
monstrous cells similar to those observed m plants
Varation of cell size densely stamng cytoplasm and
eccentrte and pyknotic nucle: of the mjyeloma cells per
sisted after urethane adminstration

Imtsally all patsents had hyperglobuliennia with re
versal of albumin globulin ratio In three patients serum
globulin feil and albumin rose to restore normal rattos
dunng the period of aftertreatment foliow up Dye ex
cretion by kidneys was impaired m two patients before
treatment Durng the weeks after treatment mtrogen
retentson did not develop and both albummuna and
Bence Jones protenurta dimmohed X rays taken over
a perwod of months after urethane therapy revealed no
evidence of progresston of sheletal lesions

During the first three or four weeks 46 Gm urethane
by mouth 1n divided doses in the form of

was given daily
Because of leuhopema d reduced

eltar of sirup
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scopic pattern even though the picture was often a
mixed one

Transitions actually observed 1n this series are shown
n Figure 82 A virtually complete alteration 1n histologic
pattern of the tumor was noted in 39 per cent of 138
autopsted cases m which biopsies were available and 1n
31 per cent of 69 cases with serial biopsies Still more
stulung the incrdence of pure type tumors 1n these two
groups was only 19 and 23 per cent respectiveiv. When
only one observation was made etther of autopsy (62
cases) or biopsy matenial (431 cases) unmixed pictures
were found in most cases This may have represented
either an early phase before transition was smtiated or
a late one after the pattern was finally established In
both the biopsy autopsy and sersal biopsy senes the most
common change was from Hodgkins granuloma to
Hodghn's (reticulum cell) sarcoma Next 1n order was
Hodglun s paragranuloma to granuloma Vartety of his
tologic appearances observed in different foc i the
same individual and even in several areas m the same
lymph node was spectacular Thus 384 of 700 cases pre
sented combined lestons

The 600 lymphomas not grouped with Hodgkins dis
€ase exhubited alteration of histologic structure n much
the same fashion (Fig 82) This series snclnded many
cases of reticulum cell sarcoma which obviously did not
develop from Hodghins paragranuloma or granuloma
being found either 1n pure form or as a result of a direct
transition of follicular lymphobl or lvmpt
coma Tumors at first classified as reticulum cell sar
coma also ended as lymphosarcoma Chromc lymphatic
leukemsa sometimes preceded development of farge tume
factions hable from lymphosarcoma and
Datients with typical lymphosarcoma occasionally pro
duced the blood picture of lymphatic leukemia

This study confirms and extends the opimons of others
that 2 igid subclassification of lymphatic tumors 15 arts
ficial and confusing These 1300 lymphatic tumors
showed a strihing fludity 1 histologic pattern wath
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Hodghins disease and reticulum cell sarcoma of of
lymphosarcoma and chromic lymphattc lechemia would
seem to make a great deal of difference actually it makes
hitle or nove All are malignant mesenchymal tumors
which vary only in degree and type of differentiation

For some years R Phiip Custer and William G Bern
hard® have been aware of the flmdity evsting aniong
tumors of Iymphatic tissue and an assignment to &
amine and report on all lymphatic and bemaposetc ts
sues submutted to the Army Inststute of Pathology dur
mg World War I offered a unique opportunity for de
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tarled study Principal emphasis was on Hodghm's di
ease Any case in which this diagnosis was not com
pletely acceptable on the basts of either bsopsy o 3¢
topsy specimens was discarded Iinal Hodghins matenal
comprised 700 cases An addtional seres of 600 cases
contatned lymphomas apart from Hodgkin s disease (fol
heufar 1ymphobk Ivmpt coma retrculym cell
sarcoma lymphatic leukemia monacytic leuhemia) Ths
group displayed transitions and combinations which fur
mish data to complete a scheme of interrelationstp (Fig
82) Tor Hodgkin's disease the histologic classication
of Jachson and Parker (paragranuloma granuloma sar
coma) was used on the basis of predominating mucro

@ Am ] M Sc 21662564 Deemb 1948
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the neoplastic changes This 15 probably natures way of performing
the c\;}qicnmrms described 1n the first two articles of this chapter
s

Effect of Antureticular Cytotoxic Serum Observations
on Cases of Hodgkins Disease Joseph W Abernethy
George T Harrell Leshie M Morris Henry L Vatk and
henneth M Cheek? (Winston Salem) undertook to con
firm or disprove Russian reports that functions of the
reticuloendothelial system are stimulated by serum pre
pared by injection into horses of cells derived from the
spleen and bone marrow of umniected human cadavers
Rationale of 1ts use 1s that material which 15 tovic to
cells 1n large doses may stimulate them when given

mall amounts

Long 1nvestigation has lead Russian mvestigators to
consider that connective tissue has defintte physiologic
functions (1) trophic—marntenance of cellular nutrition
and of the hematoparenchymal barrier and cellular
metabolism of proteins hpoids bile and tron (2) plas
tic—healing of wounds and fractures (3) protective—
phagacytosts of bacteria formation of antibodies reac
tion to neoplasms (4) autoregulative—the mternal se
ereton of stimulating substances found 1n the spleen
(5) mechantcal~maintenance of osseous and elastic tis
sue

Tests used by the authors to evaluate the effect of the
so called antireticular cytotoxic serum on these connec
tive tissue functions were designed origmally by Rus
sian workers Serum was admimistered to seven patients
with Hodgkin s disease undergoing < ray treatment

Alterations m differential white blood cell count and
sedimentation rate reported by Russian worhers were
confirmed but the degree and duration of change were
not impressive Alterations 1n the Weltmann serum co
agulation band were shght but tended to follow changes
In sedimentation rate The authors were unable to find
experimental evidence to support the Russians thesis
that sedimentation rate 1s a measure of the porasity of

M Nrh© 1 MY 9341350 3y 1948
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transitions and combinations that can best be interpreted
as indicating a single neoplastic entity having a number
of varunts
Skeletal Lesions 1n Hodglun's Disease  Since 1938
Lrnest H Falconer and Maurice E Leonard? (Umv of
Califorma) have studied aspirated sternal marrow from
59 patients with Hodghin s disease 1n order to accumu
late data in regard to bone marrow myolvement i this
disease Marrow specimens were obtained from 20 pa
tients at autopsy from 12 of these sternal marrow had
alsa been aspirated during life In 47 patents sternal
marrow was aspirated during Life after diagnoss had
been confirmed by surgcal biopsy of an enlarged fymph
node
These studies showed that Hodgkins disease spreads
through the reticuloendothelial system as well as through
lymphitic tissue A umform cellular pattern was demon
strated 1 the aspirated marrows myelocytic elements
were increased (shift to the left) with emphasis on nes
trophilic and eosinophilic myelocy tes band neutrophsls
phil d cells and pt; tes The same
cellular pattern was present in aspirated sternal marrow
of 12 patients 10 of whom showed Hodgkins lympho
granuloma m marrow at autopsy Marrows of 67 pa
tients ncluding 18 on whom antopsy was done showed
an increase in megakary ocytes when enumerated by spe
cial technics with an estaibhished normal This increase
of megakaryocytes 1s interpreted as 1 sign of marrow
yrmtation and possible degenerative ceflular changes
Incidence of sheletal lesions shown by x ray 15 mis
feadingly low because marrows with Hodghin s Iympho
granuloma may contain lesions too small to involve adja
cent cortical portions of bone
[As Symmers repocted in 1974 the bone marrow n Hodghins
disease may show hyperplastic changes particatarly in the eostno-
tuls and eoswnophilic myelocytes or 1t may be replaced by tissue

Ff sdenitical composition with that of the diseased lymph nodes

9nms as ponted out by Furth i experimental leukermas m mice
hyperplastic changes of a nonspeaife type frequently accompaty

Int Med 9 15151131 Dec mbe
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Twenty patients recervin, 24 courses of therapy were
benefited Indirectly three other patients benefited
through apparent resensitization to x rays Lmprovement
was usually characterized by 1mmediate disappearance of
fever itching and pain Browmsh pigmentation of the
shin decreased in several patients as did Hodghun's skin
lesions  spl ly 1 and ad hy
Remussions lasted an average of 28 months The longest
were four five and stx months

An immediate toxic reaction of nausea and vomiting
occurred consistently after mitrogen mustard therapy
Skin lesions macroscoprcally similar to those frequently
seen 1 Hodglan s disease appeared in a number of pa
tients It cannot be stated whether this was a cutaneous
spread of Hodghins disease after nitrogen mustard or
2 towc effect resulting from local or systemuc vascular
damage The most serious comphication of nitrogen mus
tard therapy resulted from bone marrow and lymphad
tissue destruction Leukopema below 2 000 white cells/cc
blood was recorded after 22 courses The fact that lym
phocytes were the first cellular element to be decreased
n penpheral, blood suggests that the lymphocyte 1s the
most rapidly destroyed of the formed elements of the
blood That the destruction of blood cell elements re
sults from a central as well as a perspheral towic effect 1s
d d by the ant destructive hypoplasia
and aplasia of the bone marrow when the peripheral
count 1s lowest Appearance of hyperplasia of bone mar
Tow and increased numbers of young form of myeloid
and erythroid elements as well 1s mesakaryocytes while
the peripheral cellutar elements are mereasing during the
Tecovery phase indicates the temporary nature of thi
toxic effect Bone marrow involvement by the Hodghin's
disease process before therapy 1s therefore not considered
2 contramdication to mitrogen mustard therapy No ap
barent relationship was found between amount of meas
urable damage to the hemoposetic and lymphoid tissues
and occurrence of clinical remissions

Since lymphocytopenta with a reversed monocyte
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the hematoparenchymal barmer Studies of plasma aid
blood spectfic gravities hematocnit fevels and total serun
proteins offered no evidence that flud or protern was lot
from the vascular system atter admnistration of serum

The Russians reparted wcrease m rate of spreed of
trypan blue as evidence of mncreased activity of macre-
phages No such change could be demonstrated in the
present studies Histamine wheal and sahine absorphon
studies demonstrated no change 1n cuculation of ex
travascular flimd No studres demonstrated the reported
altertion of the hematoparenchy mal barsses The expen
ments also failed to demonstrate the increase in phagacy
tosis of barterra after admuustration of serum which
was reported by the Russiang

Results of use of anureticular eytotoxic serum 2s 28
adjunct to therapy 1 Hodghan s disease were disappotnt
mg but no harm was thought to have resulted The 32
thors may not have duplicated the conditions of the Ret
sian esperiments sirce the Russian workers used mach
smaller doses of serum and the titer of serum they used
15 not hnown

{Becavse of the mystery attached to many things of Russian ot
g the question of the vafue of so called antireticular cytotot

erum in paticnts with neoplastic disease 1s sometimes rased 69
%?éyS;mns and laymen For this reason this article 15 mncluded—
s

Studtes 1 Hodgkin’s Svndrome Nitrogen Mustatd
Therapy Robert P 2anes Jr Charles A Doan and
Herman A Hoster (Ohto State Untv ) treated 31 px
tients with Hodghia s disease with a total of 44 courses
of the mitrogen mustard methyl bis(@ chioroethyl)amme
twdrochloride The dose was 01 mg drug/ke Dbody
weight for five days for ali but seven patients who re
cened a double dose on two consecutne days and 2
single do e on the third day Each dose was dissolted 1n
10 cc saline and mjected s3a a tube throu, h which nor
mal saline was berng admmstered sntravenously From
200 to 500 cc. saline was infused during each injectson of
mitro.en mustard
U3 3 Tab & CIn M4 3300 10358 Augat
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Remissions lasted less than 50 davs 1in 417 per cent
352 per cent had goad responses lasting 50-331 days

A single course of HN was given 23 patients 11 re
ceived two courses 9 thre¢ courses 4 four courses 2
five courses and 1 eight courses Results obtatned with
successive courses were roughly comparable to the com
postte results for all courses with the same proportion
of successes and farlures

Thirty one patients were regarded as having become
resistant to < ray therapy and in 13 of these all of whom
appeared to be runming a progressively downhtll course
good remissions followed therapy Only four patients
received HN as the first therapeutic procedure a num
ber too small to permut statistical evaluation It appears
however that the remissions are of much shorter dura
tion than those usually following roentgen therapy Re
missions appear to be definttely longer 1f combined HN
and x ray therapy ts administered

Consututional symptoms such as fever might sweats
weakness and itching usually responded exceedingly well
to HN therapy \lany previoucly incapacitated patients
were completely rehabilitated for several weeks to
months after a single course of therapy Adenopathy and
splenomegaly regre sed in 702 and 717 per cent of cases
respectively Lymphoid masses previously resistant to
Xray therapy appeared to become more semsitive to
X 1ay after HN therapy

Slight but definite fall m erythrocyte and hemoglobin
levels occurred withim five to six days after mstitution of
therapy Granulocytopenta was maximal 21 2> days after
therapy and leukoeyte level then gradually returned to
normal Progressive but temporary marrow hypopla sa
followed nitrogen mustard therapy n 11 cases studied
with serial marrow punctures the marrow picture usu
ally returning to normal within six to eight weeks

The anthors conclude that mitrogen mustard 1s a uise
ful drug 1n treatment of Hodghmn s disease particularly
In severe cases with marked constitutional symptoms In
relatively early cases x ray therapy 15 the treatment of
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hmphocyte ratio 1s frequentls observed durmg the ac
tive phase of Hodgkin s disease regeneration of lympho
cytes and return of the monocyte lymphocyte ratio to
ward normal was the most consistent laboratory finding
associated with clinteal remission

Nitrogen Mustard Therapy 1n Hodgkm's Disease
Analysis of 50 Consecutive Cases 15 presented by Wil
liam Dameshek Louts Weisfuse and Tobias Stemn® Di
agnosis of Hodghin's disease was made n almost every
mstance by biopsy of a switable enlarged penipheral
iymph node Patients were 29 males and 21 females the
majority under age 35 and most of whom had advanced
disease with constitutional symptoms 1 additron 0 the
local disease

Because of frequent occurrence of venous thromboses
when nitrogen mustard (HN ) was dissolved 10 cc
saline and injected directly into veins 1t became the prac
tice earlv 1n this sertes to inject the material into subber
tubing of a freely flowing saline infusion A course of
therapy consisted of four to stx tnjections of mirogen
mustard admimstered on successne or alternate dais
Anmtial dose 0f 4 5 mg was given the first day If this
amount was well tolerated succeeding doses were 11
creased by 1 mg

Nausea and vomiting occurred 1n 93 2 per cent of p2
tients 1t usually began one to three hours after mjection
and lasted two to four hours Shaking chills were ob-
served 1 124 per cent Fever esther followed clulls or
occurred mdependently 1n 6 8 per cent

During the first three years of these studses only pa
trents 11 3 termmal state or with radioresistant disease
were subjected to therapeutic trial Results in this group
were not as good as those obtained m patients with Jess
Jdvanced disease treated during the past year However
{or purposes of analy sts all patients are grouped together

OFf the 50 patients treated vath 102 courses of HN
794 per cent had a complete or partsal response to ther
apy Duratton of response ranged from 17 to 331 davs

— v Tinod 4 328379 Ap | 1949 .
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to remove ¢uefly ted and white cells and plasma transferred
to a silicone coated test wobe Platelet counts of the two
plasmas showed that generally fener than 20000 platelets/cu
mm remamed 1 the Grst bot the second plasma tonsistently
showed platelet counts higher than w whele blood High and
low content centrifuged plasmas were mited 10 varymg pro
portions 3o a voltme of 7 ce and begmning of coagulation
clot retcaction and prathrombia consumption detesmsed

Results obtamed elearly explasm why the role of plate
fets has {requently been underestimated Coagulation be
gan nearfy as early wm plasma with few platelets as
plasmia wath a Jarge number Fu thermore since congn
lation begias at the top of plasma end pomnt for coagula
uon time 1s reached exceptionally early because suthoent
fibrin 13 formed to prevent flaw of blood [on mverston of
the tube B4 1 long before actual coagulation 1s com
plete Thus not ondy s coagulatton time technweally un
relizble and musleading but 2t s alse physiologieaily
{faulty becaust 1t measures behavior of blood under
rotally artificeal surroundings and not 1t functions w
the lamen of a bloed vessel after injury  Far more accs
rate 85 3 quintatve test of platefet funcuon s consump
tton of prothrombis and speed and extent of Got retrac
tion The greater the numbey of platelets the more rapid
prothrocatng consumption was Below a certamn number
of platelets no consumption of prothromba could be
demanstrated though corguwlation stll occurred since
even with exwreme care some platelets dsintegrate and
consequently sonte thrombin forms and even a minute
amonnt of trrombm can convert a considerable gquantity
of fibrmogen to kbrin within confines of a test tube Clot
setrzenon correlated well stk prothvombin consump
tion and with wordber of platetets that 15 the greater the
number of platelets the svoner clot retraction began and
the smajler the final clot As vnportant factet about clot
tetrachion 15 thav it 15 snfluenced warkedly by bulke of
ceflls Retraction 15 most cormplete m cell iree plateler
rich phsma In polycythemwe blood retraction s poor
even though platelets may be above normal simply be
can © relatgvely weak retractive faree  .not cane
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chowce primanly because remussions last longer than
with HN; It 15 possible that the best form of theraps
even 1 early cases mav be a combmation of HN aud
< ray the HN bemng given for 1ts effect on prolsferating
cells which may exther be at a distance from the Toeat
lesion or so situated as to remain untouched by X 1V

PURPURAS

The articles 1n ths section are concerned wath conditions resu't
ing 1n spontanecus hemorrhage due cther to d fective plaselets of
to capillary fragility or peshaps to a crmbmatien of the twa Wi
usual techmes no obvious coagulation defect 35 noted 1 blood
spontaneously or artihcally rendered poor n platelets The first
asticle by Quick an outstanding authorty an this dufficult

that p ption and clot retraction
vitro ndicate a defimite defect of the coagulation process i 3 B
son with thrombopema The three arbicles following pre ent other
asgects of the problem of platelet function

‘A very u eful advance 1n the study of blood coagulation has been
the mtroduction by Jaques of a method of coating laboratory appe
ratus with a nonweltable urface of siicone With care on vent
puncture to avord the mtroduction of tissue thrombopfastit the
blood may be smd to be mumtaed und r almost ntravascular, £or
ditions_ At least coagulation of the 11ood 1n test tubes may be Jong
defayed without the use of anticoagulants —Eds

Role of Platelets 1o Coagulation of Biood Eather
platelets plav no direct role 1 coagulation or they are
the hey to the whole hemostatic mechamsm Armand J
Quick Jacob N Shanberge and Mano Stefamum? (Mar
quette Umv ) present observations that help to settle this
basic problem They studied platelet function quantita
tively by varving the number of platelets without chang
ing environmental conditions and correlated effect on
coaculation time speed ot clot retraction size of clot
and consnmption of prothrombin

Tren «1c—Blood obtained from young adults by venpunc
ture was placed 1 silicone-coated centrafuge tubes Half the
blvod was centssivged for 15 minutes at 4000 rpm Plasma
<0 obtared was then transferred to another tube and centr!
fuged 10 minutes at hugh speed to remove platelets The othet
Tlf of the blood was centrifuged at 800 rpm for 10 munutes
TGy Am N Se 217198205 F bruary 1949
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pura and low platelet counts coagulation was normal but
prothrombin p abnormally d hed These
hndings can be regarded as showing unequivocally for
the first time 2 definite coagulation defect masked by nor
maf coagulation time

Platelet Adhesiveness In an attempt to evaluate the
chinical usefulness ol the method for estimating platelet
adhesiveness which was described by Helen Wnght m
1911 Murray Wemner Kurt Zeltmacher Carl Rech and
Shepard Shapiro® (New York Untv) studied curves ot
platelet adhesiveness 1n 110 instances under normal con
ditions and m a large variety of disease states

TeceNIc—Within 10 minutes after vemipuncture 2 ml
oxalated blood 15 pipetted mto a glass tube with a bulbous
dilatation at one end and the tube rotated at 7 rpm  Samples
for sersal platelet counts are withdrawn before rotation 1s be
gun and every 20 munutes for 80 munutes Serial platelet
counts are calculated 1n terms of percentage of ntial count
and a curve 1s plotted with number of remamning platelets as
ordmate and time 1 rotating tube as abscissa The curve then
tepresents the proportion of platelets which have failed to
adhere to the wall of the votating tube In normal persons
platelet counts nsually fall to about 30 per cent of the mnitial
count sn 80 minutes

No abnormality in platelet adhesiveness was demon
strated 1n a large varety of diseases in which disturbed
coagulation was not a factor Platelets from hyperco
agulable blood occurring spontaneously 1n assoctation
with thrombosis or artificially 1induced by large doses of
vitamin b showed generally increased adhesiveness In

ly occurnng hyp bihity the change

Was not constant instances of normal adhesiveness oc
curring even i the presence of marked thrombocytosis
Hjy pocoagulable blood whether mncident to a blood dys
Crasia or mduced by dicumarol ® was more consistently
accompamnied by decreased adhesiveness of platelets In
hemophilia platelet adhesiveness imcreased beyond the
Premedication level when the coagulation defect was
corrected by fraction I derived from human plasma In
two patients with hemorrha ic phenomena deficient

(5) Bleod 3127513 N mb 1948
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with the large cell mass and reduce sts butk Conversely
anemic blood shows relatively good retraction

Present findings substantiate further Quick s hypothe
sig that platelets on disintegration liberate an enzyme
which 15 essential for conversion of thromboplastnogen
to active thromboplastin  Reaction between thrombo
plastin and prothrombm has been shown to be stowhio-
metric  therefore the amount of thromboplastin made

Platelets Olasms
.

Theomboplastimegen
schvating enyme)

/T'l\rdmbo tastin« Prothrombm + Ca
IS el  sese
Yoa .,

3 Gt mee® Thrombih + Fibrnogen

Fibrin
Stages o coag 1t on
1 Theomboplastinogen + platelat engyme, $hromboplashn
2 Profhnombin +thrambogleshin + Ca = thrombin
3 Fibrinogen thuombin_fibe n

L5 RT M ADT B AN e B
~vailable 15 directly measured by prothrombin consump
tion test This bypothests 15 presented 1n Figure 83

An explanation can now be given for the paradoxic
obseryation that coagulation time 1s generally normal
thrombocytapentc purpura A munute amount of platelet
enzyme can produce enough thrombin to coagulate suf
ficzent hbrinogen 1 five minutes to form a clot rigd
enough to gune the coagulation time end point Clotting
time therefore 15 apparently normal but this does not
sigmify that coagulation 1s normal for determmabion of
prothrombn consumption shows that only a trice of
prothrombin 15 convested durmg the first hour after co
agulation In two patients v
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on clotting of normal plasma s mv.rsely refated to plate
let cancentration It 15 therefore concluded that the
creased susceptsality of thrembocytopenie biood to
hepann 15 a direct momfestapion of decreased platelet
concentration and dees not necessanily indicate pres
ence of a heparin like substance Amount of active
heparn m normal plasma 15 very small (00005 mg per
cent or less)

1t 15 suggested that the number of platelets i blood
may nfluence the hepann tolerance test

Cloting Bebawior of Humsan “Platelet Free* Plasma
Ewidence for Existence of ‘Plasma Thromboplastin®
The precise role of platelets in blood coagulayon has
lang been a matter of debate Studies on the function of
platelets 1 coagulation have been hampered by the dif
fieulty of rendermng plasma to which no anticoagulant
has been added platelet {rec before spontancons coagu
lation occurs C Lockard Conley Robert C Hartmann
avd Wikam 1 Morse 117 {Johns Hoplons Umy ) pre
pared human platelet free plasma by use of sihicone
treated apparatus and high speed centnifugation and de
termmed 1ts clotting behavsor

Trcunic—NMeedles  syringes test tubes and mpets were
treated with silicone after the method described by Jaques In
withdrawing blood w order to avoid contammnation with tis
sue jusce a muttiple svringe technic was used the contents
of the fr t syringe beng discarded From 30 to 40 ml blood
trom th second syringe was carefullv placed in iced sificone
treated tules wd centnfuged at 7000 rpm at 4 € for five
wunautes 10 remove cells and most of the platelets The upper
portson of the plasma was Temoed with a sificene treated
pipet and r centrifuged at 12000 14000 rpm for 10 munutes
Ther 2ft r the upper portion of this plasmn wa  removed and
stor & silic ne treated tubes 1n an ice bath Normal plasma
of tuned in ths manner remasns Busd at lerst sevesal days at
4 C Tt was nat alnays possible to oftam plasma entirely free
ct ref acwle bodies {comssdered to be platelets) However an

sme anstances platelets appeared to be completely absent

Of the %6 subjects studied 41 were normal persons and
the others had vanous diseases The most significant find

[EEN 2R~ B § tyal b 29 M03s Al
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platelet adhesiveness was the only demonstrable defe t
m the coagunlation mechamsm

Platelet adhesiveness appears to depend on the 11
transic properties of the platelet surface (1t 1 beheved
that fibrinogen 1s convested to fibrin on the platelet s
face and that adhesiveness results from thus ehange) ard
on the character of the medsum jn which platelets art
suspended Inhibition of the clotting mechamsm should
therefore impair the adhesive capacitv of platelets and
results of these studies confirm this hypothesis Hov
ever the converse that augmented coagulability should
accelerate adhesiveness was less constantly supportd
by the results Thrombosis appears to result from a comt
bination of events of which blood hy percoagulabilty ata}
or may not be one Nevertheless it seems Jogxal to a5
sume that 1n a given case detection of mcreased adhesive
ness of thrombocytes warrants pursuit of the possxblhty
that thrombosts 1s present or imminent

{This should be a useful type of observation ta pursue in pauents
imh ;wrmz\ numbers but seemingly defectne function of platelets

Relationship of Heparin Activity to Platelet Concet
tration was studied by C Lockard Contey, Rohert
Hartmann and Joha S Lalley? (Jobns Hopkny Univ )
The fact that more protamine suifate 1s necessary 10 €
store normal clotting time n thrombopenic blood than
in normal blood has been interpreted as suggestind the
presence of a heparin hike substance in the blood 1m
thrombacvtopeme purpura Because of the possibibity
that the increased susceptibility of thrombocytopertiv
blood to heparin was the resuit of a thrombocytopenta 1t
self the following experiments were conducted

“Trcnnic —Platelet free plasma was obtamned from normal
persons, without use of anticoagulants by high speed centnfuga
bo at low temperatures Platelet rich plasma was obtamed
1ow speed centrijugation After det rmimation of platelet counts
fhese two plasmas were mixed 1n different proportions at
varyimg, amounts of beparin were added Clottimg fsmes of
these plasmas were then done

Results mdicated that the sntubitory action of heparin

P e Soc Foper Bol &4 6280267 X,
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normal whole blood clotting time This indicates that
plasma thromboplastin 1s necessary for normal hemoyta
s15 regardless of clotting time 11 vitro Presumably ants
hemophihic globulin 15 1dentical with the plasma throm
boplastic precursor

Hemophilic blood presumably lacking 1n playma
thromboplastic factor clots if platelets are present al
though clotting 1s delayed and mcomplete Likewyse
normal plasma clots tn the absence of platelets but 1n
this 1nstance also coagulation 1s incomplete It appears
that both the platelet and plasma factors are necessary
for normal coagulation although either one alone suf
fices to imtiate coagulation Nature of the mteraction
between platelets and the plasma factor remains to be
elucidated

Platelet free plasmas of three patients with Hodg
Lins disease treated with mitrogen mustard and of moest
patients with thrombocytopema behaved normally

Study of Bone Marrow from 36 Patients with Igo
Patkie Hemerrbagie (Thrombeoponse) Parpera and 50
control patients was made by L W Diggsand J S Hey
lett® (Cleveland Clinic) The prineipal value of boppe
marrow examination m cases of suspected 1diopathic
thromt openic purpura is to exclude leukemia and apss
tic anerma Bone marrow 1n 1diopathic hemorrhagic pur
pura 1s hyperplastic There 15 a slight myeloid and ery
throid immaturity and 1n some cases a shght eosinophy|sa
and lymphocy tosis

The average megaharyocyte count 1n the patients wyth
purpura was 17/10 000 nucleated cells (range 3 59) and
m normal persons was 16 (range 154) These resyjt,
agree with observations of others that the number of
megakaryocvtes in 1diopathic thrombopeme purpura y5
within the normal range

Although 1t has been believed that patients with high
megakariocyte counts have a good prognosis and \“11
respond to splenectomy whereas those with low coupts
have a poor prognosis the authors found no correlatyon

@ 4310901104 Ot 1948
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1, was that normal platelet free plasma clots ma rels
trvely short time 1 glass tubes at 37 C but tts clottin,
time 1n sihicone treated tubes 1s greatly pro]ongtd and
sometimes clotting does not occur This obsersation sig
gests that contact with glass activates some plastma con
stitent which can mmtrate wlotting This factor 15 appsr
ently activated slowly or not at all by contact with silt
cone treated surfices The authors bejteve that with con
stantly pertect techmc normal platelet free plasma
would regularly be mcoagulable in silicone treated tubes

No information 1s available concerning the orgin and
nature of this plasma factor It 1s possible that dunns
mampulations mvolved 1n the experiments a few plate
lets were broken up However 1if active thromboplasti
substance were liberated tn this smanner clotting time ©

platelet free’ plasma should be the same 1 stlicone
treated and m glass tubes There 1s no evidence that 2
silicone surface stself interferes with cloring for of
addion of highly dilute thromboplastn to platelet free
plasma clotting occurs as promptly 1n silicone treated 25
1n glass tubes The mescapble conclusion 15 that an
active thromboplastin precursor in plasma fs actiy ited on
contact with glass surfaces {Compare this with first art
cle 1n section by Quuck ef al —Eds ]

The authors studies show that platelets do not 2ppes?
to be necessary to uutate clotting but they mcrease rate
of clotting and amount of prothrombin consumed 0 the
process There 15 close corselation between number of
platelets present and amount of prothrombm comverted
duning clotting 11 glass tubes

Hemoplilic platelet free plasmas were wvariably spon
taneously incoagulable m glass and 1n stheone treited
tabes at 37 C although they clotted promptly on addstion
of thromboplastin This that the defect wm
hemophilia 15 2 defictency of the plasma thromboplastic
factor It 15 apparent that bemophilia 35 not caused by
any defect 1n platelets but rather that the presence of
platelets 1s & hat mahes hemopilic blood clot at all In
one hemophiltac hemorrhagic diathesis pers ~desprte
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Until discovery of platelets 1n 1842 purpura was con
sidered simply a vascular disease Soon after this dis
covery purpura was classified as thrombocytopeme or
nonthrombocytopenic  Before this discovery it was mm
possible to dxﬂ'erentxate purpura from hemophilia hypo
prothr

With increasing smdy of disorders of the blood clot
ting mechanism 1nterest in vascular phases of purpura
dwindled Investigation of the origin and destruction of
platelets however revealed that platelet destruction often
accompamed experimentally produced anaphylaxis After
the onigin of platelets 1n the megakaryocytes was estab
hshed 1t was found that platelet production was often
dumnished not only 1n bone marrow diseases such as
leukerma and aplastic anenua but also 1n severe infection
after massive x radiation and exposure to benzene and
as a result of hypersensitivity Though 1t 1s well estab
Lished that splenectomy results 1 increase of circulating
platelets 1n patients with idiopathic thrombocytopenic
purpura 1t 1s not known whether the spleen destroys
platelets inhibits their development 1n bone marrow or
controls their release from the marrow

Platelet reduction from hypersensitivity has been con
clustvely d ated 1n rabbits d to horse
serum but clinical proof has been somewhat less strik
mng In some patients with granulocytopenta reduction of

after of dmg allergens has
been demonstrated as has platelet reduction after mges
tion of allergenc food Removal of allergens from “the
diet has resulted m normal platelet counts Allergen:e
drugs producing thrombocytopema have also been found

It 15 evident that allergy 1s one of several factors capa
ble of producing thrombocytopenia and likewise 1s one
of several factors capable of producing vascular changes
charactenistic of purpura In support of the hypothesis
that an allergic subject might have both hematologic and
vascular responses simultaneously to the same allergen 1s
the clinical response of both thrombocytopenia and pur
pura to allergy control without splenectomy
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between the number of megakaryocttes i marrow dur
ing the acute phase of the disease and prognosts with o
without sptenectomy Furthermore there was no appar
ent correlation between the number of megaharyocytes
before and the platelet count after splenectomy 10 the
22 patients operated on

In sdiopathsc thrombepeme purpura the predomnant
cell m the megaharyocyte sertes was ap stesmediate
megakaryocyte without platelet production s contrast
mature platelet producing megahary ocytes predommated
m normal marrons The differential counts were made by
examiming 25 or more megakaryocytes the prncrpal
ertenia for differentiating the cells of the series bewg
presence or absence of granules and of granular platelets
Megakaryoblasts have so granules smmature cells have
2 few fine granules unevenly distributed mtermediate
cells have coarse granufes fasely evenly distrbuted but
no well defined platelets and mature cells have coasse
granules and form platelets

Marrow studies on two patients before and after
splenectomy showed decrease mn relatve number o
megahary ocytes and imncrease 1 pumber of platelet pre
duting ceils postoperatively There was no correlation
between eosmophil counts and deaths recurrevces of
cures with or without splenectomy

‘The following two arficles are concerned with an allergic basss
for thrombocytopenie purpura Of especial mterest are the obser
vations off sedormid ® a well known cause of thrombopersa i 55
ceptible ndiwvsdvals —Eds

Role of Allergy in Pathogenesis of Purpura snd
Thrombocytopemuia 1s summarized by Frederick W
Madunon® (Mavquette Umiv) Though previous at
tempts had been made to classify causes of purpurd
allergy was first suggested as a cause i 1808 Is 1914
Osler established the unportance of allergy as the etio
Togse factor 1 many patents with simple purpura with
out coagulation defect and several years later allergy
was suggested as the cause of Henoch s and Schoentemn s
purpuras

ey Tlood § 10831089 Oct ber 1348 “ o~
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It was not possible to transfer the hypersensitivity of
any of these patients to other subjects The action of
two related open chain ureides adalin® and bromural ®
on clot retraction was mvestigated in two of the patients
Adalin® reduced clot retraction 1n both and bromural® 1n
one Reduction was sigmificant but less than that pro
duced by sedormid® Adalin® and bromural® failed to
reduce clot retraction 1n eight control subjects Results
of these tests suggest the danger of giving any open

Fga(f)—C t iy ¢ o, 7 T Rpt twh hd
m ®
Fz 85 (ght) =P th g ? f 4 mi® yrl
T el _my 1 mopE t
@ Cy fAr T F s 7 9 ss 1549

chain uraade preparation to @ patient who has recovered
from sedormid® purpura

Agglutination of platelets and reduction in clot tetrac
tion by edormd® and the positive Fesults of patch test
ing with this drug provide a sertes of tests which may
be helpful 1n diagnosis of sedormid® purpura Hitherto
the only way n which diagnosis could be established
was by admimstration of a test dose of the drug Danger
of this method 15 obvious The author refuted a sug
Lested dm"nosls of sedornud® purpura 1n one patient by
these 1 tests and admimstered
edormud® w nhom development of untoward symptoms
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Pathogenesis of Thrombocytopeme Purpura Due 10
Hypersensitivity to Sedormd® (Ally! 1sopropy! acetyl
carbamide) Among the many foods and dru.s knos
to cause thrombocytapenc purpura sedormd® an opet
chain ureide hypnotic has frequently been descrsbel 18
FLuropean medical literature Studies of the pathogeness
of sedormid® purpura in three patients are reported b
] F Achsoyd! (St Marys Hosp Med S:hoo") In
two of these patients admumstration of sedormid® after
recovery from purpura reproduced the disease and m
one of the two purpura 1 as snduced by a dose of sedor
msd® as small as 14 X 10° Gm

When sedormid® was added 1n vitro to blood take®
from two of the three patients after recosery from pr
pura 1t caused platelet agglutination In the third patert
no agglutination oceurred No agglutination could be
produced by adding sedormd® to the blood of esght con
trol subjects No platelet lysis was observed i any o
these preparations

Blood clot retraction was reduced by addion of sedor
mid® m all three pattents This effect v as produced by
concentrations of sedornud® which nught be expected
to ocetr m vivo from therapeutic doses of the drug No
simafar effect was produced in the blood of 18 control
subjects Reduction of clot retraction was attributed 10
the actton of sedorrud® on platelets

Appbicatron of sedormid® to the shin of two of the
three patients after they had recovered from the attachs
of purpura caused focal hemorrhages withont any falt of
platelet count or general 11se 1 capsflary fragility Resnlt
of patch testing with sedormmd® 1 one of these patients
ss shown n Figures 8% and 85 Figure 84 sllustrates the
area of sk wed as a control and exposed only to pro
pylene glycal Tigure 85 shows the area of skin exposed
to a suspenston of sedormd® erystals n a satarated sohld
tion of prop)y lene glycol No hemorrhages nere produce
m the thsrd patrent or s am of the 20 control subjects

by this patch test
’TC“S‘ 7 49 85 1949
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showed mas tve bilateral hilar adenopathy with clear paren
chyma Aspiration of sternal marrow revealed 39 per cent poly
morphonuclear leukocytes 19 per cent lymphocytes 14 per
cent metamyelocytes II 13 per cent monocytes 14 per cent
myelocytes 1 per cent reticulum cell 3 per cent megaharyo
blasts and 1 per cent megakarvocytes 13 per cent normoblasty
and 18 per cent erythroblasts

Qozing of blood from nose and gums continued and urme
became grossly bloody Temperature fluctuated between 101
and 103 F The seventh hospital day the patient appeared con
fused and the eighth day lete left 1 develop
and later 1n the day she died

Autopsy revealed sarcoidosis of the mediastinal lymph nodes
lungs spleen and myocardium hemorrhage nto the thalamn
the left putamen and both lateral ventricles generalized pur
pura of the shin and hemorrhage mto the pericardium eps
cardium endocardium pelvis of both hidneys mucosa of the
urinary bladder stomach small intestine and retroperitoneum

Case 2—Woman 23 was hospitalized because of recently
developed ecchymoses of the right eye Though she had had
menorrhagia for six years and recurrent spontanecus ecchy
moses without trauma_ careful examination seven weeks before
hospitalization had failed to reveal any other climcal abnormal
1ty Bleeding and clotting times had been normat and platelet
count 100 000/cu mm Subsequently puld hypochromic anemia
with a normal differential blood count and platelet count of
110000 was found

At the tume of hospital admis ron the spleen was just pal
pable Bleeding time was 7,4 munute prothrombin time 18
seconds clot retraction normal and capillary fragibity tests
normal Platelet count was 170000 Sternal marrow revealed
shight hyperplasia of megakaryocytes with numerous young

Tms

Histologic examunation of the spleen after splenectomy ye
vealed sarcotd disease Platelet count rose to 260 000 two days
after operation and despite the fact that later it fel! to 140 000
she had no subseguent hemorrhagic epr odes Serums albumun
concentration was + per cent and serum globulin 25 per cent
Mantoux te t was negative in ditution of 1 10000 and 1 100

[The simgle platelet count recorded for Case 1 ndicates no
abnormahty that fo  Case 2 shows some reduction W hether these
pate t bl d because of thrombocytopen a 15 thus not clear —Fds ]

Duffuse Platelet Thromboses with Thrombocytopenta
and Hemolytic Anemia (Thrombotic Thrombocytopeme
Purpura) Fifteen cases of a rapidly fatal acute anemsa
m which autonst revealed ewjtiple visceral hyaline
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It 15 concluded that 1n sedormud® purpura there are
two separate conditions a capillary defect and a de
ctency 1 number of circulating platelets and that the
latter tends to tncrease the hemorrhagic tendency due to
the capillary lesion

Purpura Hemorrhagica Associated with Sarcoidosis
Charles A Ribaudo Thomas J Gilligan and Antomo
Rottino (St Vincents Hosp New York Cuy) add
two cases to the six they were able to find m the liter2
ture It 15 of interest that m the reported cases total pro
temn and globulin fractions were normal though serum
globulin level 15 often elevated 1n sarcordosis

Case 1 —Gurl 18 was hospitalized because of an liness of
11 weeks duration 1n which for the first 3 wecks she had had
fever to 1006 F perauricular swelling and brown raised
areas on the skin i the ankle region Despite the fact that
these subsided a d rash developed which
one week before admission turned purple Two days before
adnussson bleeding from the nose and mouth began and ecchy
moses were detected on the lower Iip

She had had mumps at age 4 The only drugs taken dunng
the past year were feosol ® an ampule each of pitocmn® an
ergotrate® penseallin and sodium bicarbonate

Blan of the legs and thighs was covered with a diffuse multt
form shghtly raised purple eruption with lesions approumatel\
1% 05 cm which did not blanch on pressure In addition
there were oval areas about 05 cm n drameter on the dorsum
of the forcarms and occasional pmpoint purple spots m the
same area Numerous pinhead sized purple black areas wer¢
present on the buttocks and there were hemorshages into the
right bulbar conjunctiva Numerous pmnpoint petechiae were
noted on the buccal mucosa

Red cell count was 3710000 hemoglabin level 116 Gm and
differential blood count normal except for 3 per cent meta
myelocytes Flatelet count was 570 000 Prothrombmn time was
17 second undsluted and 40 seconds diluted Serum balrubint
concentration was 14 mg but later rose to 31 mg Serum
globuhin was 21 mg and serum albumin 37> mg per cent
Bleeding and clotting times were normal Blood cultures and
Juahn test reaction were normal Mantoux test was negative
n dilution of 1 100000 During hospitalization bleeding time
Increased to 40 minutes but clotting time remamned normal
No evidence of blood sickling was detected Chest X rays

= b Tat Med 833 310 March 1949
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curred and she became restless and dyspneic with weak
thready pulse and periodic breathing Abdominil pam de
veloped and Llood appeared 1n the stools Hematologi findings
were those of a typtcal hemelytic crisis Thmmhocytopema
demonstrated the second day after bleeding from the bowel
began persisted Throughout the remainder of the patients
course nausea and vonuting continued as did bleeding trom
bowel and vagina Temperature varied between 100 and 103 F
and a bizarre and vacillatmg neurologic picture hematuria and
striking menta! deterioration developed She died four hours
after splenectomy performed the ninth day

Autop 3 revealed multiple hyafine thrombt in smaller blood
vessels of the myowardium pericardium lungs liver spleen
and lymph nodes Almost every thrombu: was partly or com
pletely d by pr cells At times
the thrombus appeared to have been largely replaced by small
concentric masses of endothelal cells Figure 86 illustrates one
of these thrombi in the lung Badneys showed promment glo
merulitss 1mvolving every glomerulus seen Mo t glomeruls
were without hyalme thrombi It seems therefore that the
glomerular endothelial proliferation was for the most part
not directly related to the hyaline thromboses These findings
appear to be at varance with the common belief that the endo
thelial 15 strictly secondary to the thromb
Mucosal ifarction of the large bowel was also present

[This condition 15 to be considered wl enever a rapudly develop
ng type of throm\m ympem putou 3 with suuc neurologic and

1 especially met ng
Cotsem 5 st be exclnded as snother Gause of parpara Fulmirans
s 1

Thrombopenic Purpura Failure of Direct Blood
Transfusion to Raise Platelet Level Review of the litera
ture by John S Lawrence Willam N Valentine and
William S Adams* {(Umv of Rochester) revealed onls
two articles on effect of blood transfusions on plate
let count in thrombopenic purpura In one two cases
were teported and 16 the other three The authors report
their experiences 1 attempts to elevate platelet count
two patients with thrombopente purpura

Case 1 —Man 37 had generalized petechial rash and bleed
ing from gums mucous membrane of the mouth and mose
Aplast anemra wa diagnosed with aid of sternid marrow
t1opsy  Platelet count was 4000 6000/cu mm Three hours
atter 4 direct transfusion of 690 cc blood platelet count was

@) J Lab &8C1 Md 311071081 Sptob 1948
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thrombi witlun artersoles and capillaries have been re
rorted i the hterature Thrombt were frequertly =uf
ruunded by proliferating cells {rom the vessei watl Itts
genernlly agreed that hyahne thrombs are composed of
aggitinated blood platelets In presenting another such
cise T T Muwrhead G Crass and J M Hdi® (B3
tor Hosp Dailas) mention an assocnnted teature pre
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viowsh unemphasized nimely a diffuse prolifcratne
glomeruhtss winch for the most part was not assocated
with platelet thromboses

Girl 14 was hospitalized becuse of three epssndes of tran
sient paralysss of the lett armum the previous two wechs jerk
g ot the left arm two dass before admussion jaundic and
musculir weaknes  She dul not agpeir acutely 11l Physical
exammmnon revenled <hight jaundice anenue appearance and
moultipls cochymoses over the Tower extremities 1he day aner
admt ron Attacks of vomutmg and multiple foo o stools ov

TTTG) Am ) Cln Tath 18515Y J 1y joes
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Though favorable results from splenectoms have been
reported by many observers equally satistactory results
have been reported from medical management Recur
rence following splenectomy has also been reported pre
viously

The refation of platelet count and bleeding tendency
15 1mportant although there 1s some evidence that this 1s
not the sole eriterion of bleeding Critical platelet fevel
has been estimated to be from 70000 to 100 000/cu mm
On one patient platelet counts were done every 2 weeks
for 10 months Dunng this period platelet count ranged
from 11000 to 70000 but petechiae occurred on only
three occasions During these bleeding phases no particu
lar change 1n platelet count occurred

Hemorrhapie phenomena may be the result of ab
normal function of the blood clotting mechanism or of a
defect of the capiifary wall or bath Blood clotting te
quires collection of platelets at the site of injury followed
by deposition of fibrin In thrombopena clot retraction
1s defective possibly becguse excess platelets are tequired
for this function The utle thrombopenic purpura sug
gests that the platelet count has recetved chief emphasts
m study of hemorrhagic mamfestations of this dhsease
Capillary wall defects have not gone entirely without
consideration however Increa ed capsllary traglity has
been demonstrated by use of the tourmquet test The
cause of capillary fragility 15 unknown Injection of his
tamine has b en shown experimentally to cause thrombo
pent1 and mncrease 1n capiary fragility but there 15 no
evidence that blood 15 d mn ad 4
thromboy ent. purpura

Two explanitions have been offered to explain throm
bopema the suppression of megakarocste activaty by
the spicen and increased platelet destruction by the
spleen 1f the spleen alone were unolved splencctonty
should produce consistently good results Since thrombo
peia may teeur after splenectomy even when careful

earch has been made for accessory splemc tisste the
author postnfate that the whole reticuloendothelial 8ys

i
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zer0 Next day count was 2000 In two hours 1500 cc whole
blood was given by multiple syringe method Platelet count
two hours later was 6000 Bleeding continued

Case 2—\lan 53 had had splenectomy for sdiopathie
thrombopenic purpura and was hospitalized for a laparotomy
to search for accessory spleens By means of a Pennell appar2
tus which consists of a short rubber tube between donor an
recipient through which blood 1s mulked by a rotating wom
1500 cc blood was grven s three hours Before transfusion
platelet counts were 10000 16 000 and after transfusion thev
were 50000 80000 Count fell to 24000 28000 two hours
later and after another hour was 20

The authors produced substantial elevations of platelet
counts which persisted several days n ammals by €ross
arculation techmes mvolving carotid to carotid anasto
mosis Under these conditions period of mrang %S
longer and larger amounts of blood were mixed than 1
the patients studied The authors suggest therefore that
under different circumstances transfuston mught elesate
platelet count tn thrombopenic purpura

[This report deals with a frequent climcal guestion as to the
mode of actton of transfusion therapy m the control of bleedme 1
thrombocytopenic purpura Presumably f the immedate deman
for platelets were suffciently great the transfused platelets could
disappear from the blood stream without bemng adequate tm num
ber to control bleeding As suggested by the authors on the basis
of ammal experiments under less severe need for platelets trans
fuston might be effective m raismg the platelet count —Eds 1

Role of Spl y 1o Thrombop Purpurd
George Bogardus J Garrott Allen Leon O Jacobson
and Charles I Spurr® reviewed records of 20 patients
with 1diopathic thrombopemic purpura seen at the Unm
versity of Chicago Chimes during the past 20 years
Among these patients uncontrolled bleeding was the
chief mdication for splenectomy Follow up periods from
stx months to two yvears revealed recurrences 1n 3 of 10
pattents treated medically and 1n 6 of 10 whose spleens
were removed Severe recurrences occurred i two of the
surgically treted but mn none of the medically treted
pattents Tt 1s ot claimed that these statistics are sufli
cient for sound evaluation of splenectomy m treatment
of this disease
A B S g 381627 F 6y 199
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[The natural hs tory of bleeding and recovery with or without
splencctomy 1 thrombocytopenic purpura 1s so subject to md:
vidual variation that n our opiion no conclustons can b drawn
from the above case hustory Other authors have noted that no im
provement followed removal of accessory spleens —!

Experience with Antiheparin Compounds 1n Essential
Thrombocytopente Purpura Both protamines and tolu
e blue are capapie of combimng with hepann m such
a manner as to inactivate the anticoagulant properties of
heparin Since 1t has been suggested that an mcreased
amount of heparin like substance 1s present i blood of
patients with primarv or secondary thrombocytopenia
Thomas W Parkin Byron L Hall and Charles H Wat
Kins™ performed protanmne heparin titrations on blood
of patients with essential thrombocy topensc purpura and
administered protamine and tolwdine blue mtravenously
to a patient with essential thrombocytopeni purpura
The case follows

W oman 25 who had had a splenectomy 2,4 years previoush
because of purpura hvpermencrrh a and thromhocytopensa
was ho pitalized again with siilar complamts She wa given
120 mg protamin  sulfate wtravenou ly in four days and 312
mg tolwdin blue mn 11 days De pite this she continued to
bleed from skin and mucous membranes and platelet count
and clot retraction ind bleeding times were unchangei

Blood from five normal control subjects and from
three pattents with essential thrombocytopenic purpura
was titrated with amounts of protamine increasing from
0012 to 0039 mg, according to the method proposed by
Allen and co workers Coagulation times of the blood of
the three pitients with purpura were essentially the same
as those ui the controls No conclusions concerming pres
ence of an excess amount of heparm Iike substance i
these patients could be drawn

The authors suggest that the discrepancy between
therr results and those obtamed by other workers may
be ace unted for on the basis of errors i the present
pr tamine heparin titration tests because such tests n
velve use Of a conpound (protamine) which has mam
ifferent effects on different phases of the blood clotting

TUVR SUEM € M o 3309316 T 1y 7 1948



454 BLOOD AND BLOOD FORMING ORGAAS

tem 15 involved 1n 1diopathic thrombopenie purpura
Splenectomy may be presumed to remove enough retin
loendothelial tissue to relieve many but not all patients

Recurrent Primary Thrombocytopenic Purpura with
Accessory Spleens According to Philip Thoreh Ralph
Gradman and John S Welch8 (Chicago) the wnerdence
of recurrent primary thrombocytopeme purpura closely
parailels that of actessory spleme tissue  Fmbryologt
cally splensc anlagen appear on the left side of the dorsal
mesogastrium as several small hillocks  the subsequent
fusion of which forms single organ Failure of fuson
of these splemic masses results 1n the formation of ac
cessory spleens Whether this abnormality occurs cephal
ad candad or ventral to the mamn mass and whether it
arises early or late in embryony hife determime rouhlv
the location of the splemcule True accessory spleens are
commonly found in the splenic ilus gastrosplemc omen
tum great omentum edge of the omentum splenocofic
Iigament  pleurocolic ligament peritoneum along the
splenic vessels and pancreas Splenic seeding may re
sult from traum, to the spleen and should be con sdered
during removal of the spleen for hemorrhagie diserses
‘The importance of searching for accessory splenic hssue
durm,, operation 1s 1llustrated by the following cise

Woman 22 was hospitalized because of pain 1 the nght
sde for four days accompamed by vomiting and censtipation
Stie hid been told that she had purpura 3V4 vears prestoy b
and 6 months later splenectomy was performed after profu ¢
vagnal bleeding Since splenectom she had had nternuttent
munor manifestitions of persistent bleeding tendency nd ts
severe episodes of vagnal bleeding

Platclet counts of 77,280 and 6850 ndicated the po ibility
of acce sory spleric tissue ind operation revealed three ac
ce sarv spleans two 1n the omentum near the 5 ressously Dgated
spleme pedicle and one along the upper barder of the tail of
the pancreas After operation there was no dramatic ce ation
of bleeding, but it pradunlly subsided and bleeding time and
plutelct count became normal One manth Iater blee ling re
curred and agun platelet counts were low  On re exghiration
no ddional sfleme tissue could fe founl She mmproved
gradumlhy and 15 still beiny, foltowrd

W A S g 1RIUAL w1195
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had creased protamine titrations before therapy They
vecened 41 treatments of which 27 halted the bleeding
7 lessened 1t and 7 were maithout effect Of two patents
with excessine vaginal bleeding at puberty one had an
mereased protanine titration before and a decreased ty
tration after therapy  bleeding was stopped 1n both
Bleeding was not stopped by therapy m any of seven
patients with wdiwopathic thrombopente purpura nor were
platelet couns mnereased Only three had icreased proa
ming urations before and decreased titrations after ther
apy Three of four pattents with secondary thrombopema
bad inereased p before and o
turations »iter themp\ and 1n them bleeding was halted
Bileeding was unaffected in two pattents with prothrom
bin deficzency and 10 10 with hemophiba
For vagimal bleeding protanmne sulfate was more ef
fectrie than tohusdine blue The dose of protamune sultate
was usually S0 mg w3 ¢o aquecus soluton mtramuscy
latly every four to s1¢ hours ot 130 mg m sahine solution
ghnen mtravenoushy 10 one hour pius 50 mg given mira
venously Dieedsng assocsated with serious mavron dis
orders respended better to toludine dlue The authors
cusrent praence 1s to admsmster &8 my tohndine biue
Ly body weight dudy for three or more days The dye
is dissolved i 1sotome sodum chionde solutton and
passed through a Senz filter for stenlization and remorat
of all undssotved parucies It 15 admmatered ntrave
nously over a two hour pertod Tramsient nausea and
somiting have been observed n about 15 per cent of
patients miven toluidime blue and occasionaliy after
tramuseular adnumstration of protamune sulfate pain oo
curs at the injection site but this reaction 15 mimmized
by careful smjection techmc
Although the p; titration was 1w af}
the patients treated not all responded In some the
treased ttsation was due to hemophshia in others to pro
nonnced prothrombin deficiency  Nesther of these groups
tesponded  and the defect presented by thrombopenm
\dld not zespond or responded readeonately  Thromha
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mechamsm (In addition to neutralizing heparmn prota
mune has been reported to have an antithromboplastic
and an antiprothrombic action and to precipitate fibnno-
gen)
c [The reader sh>uld also consult the abstract of the article by

ontey Hartmann and Lalley (p 440) —Eds 1

Abnormal Bleeding Response to Treatment with Tol
tidine Blue and Protamine Sulfate According to J Gar
rott Allen Burton J Grossman Richard M Elghammer
Peter V Moulder Charles L Mcheen Leon O Jacobso™
Mia Prerce Taylor R Smuth and James M Croshi¢®
(Univ of Chicago) abnormal bleeding may result from
a heparinoid disturbance in the clotting mechanism Thes
heparinord state resembles but 1s not tdentical with that
produced by intravenous tmyection of commercial beet
heparin The patients studred all of whom had spontanc
ous bleeding had a sumilar clotting abnormahty charac
terized by increase in the protamine titration and fre
quently associated with prolongation m whele blood
clotting time many also had moderate or severt. throm
bopema The protamme titration was mcreased when
prothrombin level was normal or near normal when
fibrinogen levels were not abnormal and when fibrin
olysin was not grossly disturbed In onlv rare pattents
was clotting time of whole blood sufficiently prolonged to
delay apprectably the clotting of normal blood Most
pattents responded to adequate therapy with tolwdifie
blue and/or protamine sulfate

Five patients with postpartum hemorrhage six with
acute and two with chronic leukemia and bleeding three
sath radation hemorrhage five with bleeding aiter m
trogen mustard therapy for Hodghins disease and two
with bleeding secondany to urem and nephritis ali had
increased protamne titratrons before and decreased titra
tions after therapy with protamme suliate and/or tolumt
dine blue Bleeding lessened m all these patients and
stopped 11 all but one with acute leuhenmia and one with
Hodehins disease Of 32 patients with menorrhagra all

TTm J A M A 1391251184 Ap 30 1945
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agoiatton In 1946 and 1947 conclusive evidence of the
exasience of this factor was obtamed ndependently
three different laboratories and a case of deficiency of
this factor was reported Addmion of small amounts of
the factor to purified prothrombin products sncreased
prothrom@n rate to that of native plasma Because this
factor accelerates interaction of prothrombmn thrombo
plastin wnd calcium sons and because 1t 15 a globube 1t
s been gihven the mame Ac globulin A sumidar but more
potent accelerator 1n serum has been called seram Ac
globuhn to distinguish st from plasma Ac globulm

Expeniments by Arnold G Ware and Walter H
Seegers® {(Wayne Umv } suggest that plasma Ac
globulin 1s a completely zctive preenzyme which s
partiath activated {changed to the active catalyst serum
Ac globulim) by amounts of throtnbin too smail to cause
clotting of plasma Shghthy farger gquantities of throm
bin completely activate the enzvme whereas greater
anounts destron sts actividy

In absence of Ac globultn thrombin formation ss slow
1 13, hours beng required to produce a 3010 per cent
vield of thrombsn from a mixture of prothroming throm
boplastn and ealcium son When plasma Ac globulin s
added the ytetd of thrombin 1> 1) per cent durmg the
first 11 munutes about $ per cent of prothrombin s con
verted 1o thrombin and during the next 2 or 3 munutes
the remanung, 95 per cent 15 converted VWhen plasma
previou iy wctnated wuk thrombin (presumably con
tasmng  erum A¢ Jlobuhin} s added the peniod of slow
throabin pr <uctiin s reduced to dbout two minutes

Trert (la wa Sc lobulin s chought to be changed to
rerum Ao, drPulm by thrombin Fibsnolysin does not
produce the chine Serum A globubin s the actne
catads ¢ « e 1 e the wteracton of prothrombm throm
borlt tim ol calerum on It s present i bovine serum
and lis been tsmed w1 oxalated plasma or from purified
plwe Ve 3 tubn by addiion of small amounts of
the mink MWhion the first small amounts of thrombin
T LR TR A A T
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penta occurred with or without an increased protan
titration and vice versa Although these two chan. e
were frequently assouated thev appeared to be mdepend
ent phenomena From these facts 1t 15 obvious that ran
dom use of toluidine blue and/or protamine will lead to
random results The nature of the abnormal bleeding
which responds to these two substances 1s not entirel}
clear Though the antihepasin nature of the substances
suggests that the bleeding tendency observed results
from a heparin like substance mn the blood this conclu
ston 15 not entirely warranted because these substances
also react wath other mildly anticoagulant substances not
closely related to heparm for instance nucleic actd Spe
aific concluston as to the nature of the deranged clothfg
mechanism must therefore be deferred

[Until further experience by others m the difficult field of valn
ating_the effect of therapeutic agents on chinical bleeding has a¢

cumulated suspended judgment should be mamtamed about the
chincal usefulness of protamne and toludine blue —]

nine

COAGULATION DLI'ECTS

A period of very rapid development m the study of the physiol 8%
and pathology of coagulation defects 1s apparent from 2 survey of
the fiteraturé On the one hand, studies of the processes of blood

as possible (¢f

m as an
silicone coated glas ware) are bemng made and indicate the € seit
tial participation of platelets described sn articles m the preceding
chapter On the other hand 1 olation and purification of spect .
components of the plasma are yielding informative results as (f
the First article below Botly types of inyestigation which may be
termed phystologic and biochemucal respectively appear to be con
ducive to progress —Eds

Serum Ac Globulin  Formation from Plasma Ac
Globulin, Role 1 Blood Coagulation Parttal Punfica
tion, Properties, and Quantitative Determination Work
othrombin purtfication has shown that thrombo, 115

o4
d caloum 1ons actinate purified prothrombin less
than prothrombin tn pative plasma The ez e with
{aboratory manipulations destroy prmhrombm
gnested an additonal fact ond co

on pri
tin an
rapdhy
which
activity first sy,
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hemophilia 1s deficiency of the precursor substasce of

prothrombin A small amount of thrombm in 2 hemo

phihiac permuts normal coagulation time Deternunation

of 't d 1 coagul of ¥

blood 1s therefore a more rehable guide to the seventy

of the defect
C.

time an by pop

3s refataely
ixtle prolonged until drastic r

occurs For this

reason defer of )i time 13 valueless for
establishiag 2 hemorrhagic “condition hy pothrombin
ema In afit blood 15 10 lable Coaguia

bality 15 restored by addinon of 2 swalt amount 03 fibrme
gen Since heparn wcreases coagulation time the test
15 valuable 1n controlbng the (hempcunc action ot this

reg
IThis arucle should be carefully studied 1 the ongmal ~Eds

The next article 13 an admtrable chmeal descerption based on
extensive expersence of hemophiha and sts treatment —Eds

Hemophihiz Chnical Study of 40 Patwents Charles §
Davidson Robert D Epstern George F \hjter and T
H 1L Taylor (Harvard Umiv ) report obsesvations
on chimcal mamiestatzons n and practical management
of 40 patients with hemephihia alf aged 12 or older fol
lowed during the last 10 years Twenty eight gave a
famalv history of Remophylia and most of the others had
nadequate informatson about therr families Five patients
died m the 10 years three of conditions udtelated to
hemaplutia One d:ed when necrosis stough and sepsxs
followed apy massive h
the teit tngh muscles znd one died of rapid submutosa\
pharyn,eal and larvogeal hematoma formatron which
blocked the mrway before help was avadable There
were no deaths from acute blood loss the populariy sup
posed canse of death 1 hemophihia despite frequent
tooth extractions and five relatively senoas operatyve
procedures For 36 pattents time of the first hemorrbagic
eprsode was known 4t vared from age 1 week to 13
years

@ P4 S7LO Firarr 1949
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have been produced by nteraction of prothmmbm
thromboplastin and calctum this thromban 15 thought to
convert plasma Ac globulm to serum Ac globuhm Serym
Ac globulin then facthitates rapid conyersion of pro-
thrombin to thrombin by co autocatalysis of the blood
clotting mechamism

Serurn Ac globulin has been obtained conccmraitd
form from bovine serum and from defibrinated ovalated
bovine plasma [ts chenucal properties ate sdentscal with
that of plasma Ac globulm Itas stable n bovine sefum
and its actiaty can be measured quantitatssely

Value and Lamitations of Coagnlation Time 31t Study
of Hemorrhagic Diseases Because Jetermnation O
biood coagulation time 1S subject to S0 much msIREPTe
tation Armand ] Quich Rene Honorato and Mano
Stefamns' (Marquette Unv) standardized condition®
under which they perform the Lee W hite test mportant
factors which must be controlled are temperature size O
tube and nature and surface of the tube They perfor®
the test at 37 C with the test tube 1p a hole the ¢oT!
of a water filled vacuum bottle Synce size of the tube
influences coagulation time serologc test tubes (13 X !
mm with mside dimetes 11 mm ) were alwa)s use it
the determination 18 not made immediately after the
blood 15 drawn the latter 1s hept sibiconc hined ST
inge until used A tourmiquet 15 applied Just hefore punt
ture and 1f blood 15 nat obtaned 1mmediately without
trauma another yvem 18 selected and 1 new puneture made
The tube 15 gently tited every 30 seconds and the en
pont taken as the moment no blood flows on itng
Normal range s 5 10 manutes

Coagulation time 33 prolonged 1n hemophtha hype
prothrombmemm afibrimogenenta and hepannemid Ihe
most prolonged coagultion times obsert ed were 9
hemoplutises but corgulation tune may be noreaal This
apparent dsserepancy results from the fact that only 3
smalt amount of thrombin 15 necessary to convert fibrmo-
gen to fibr and cwise blood coagylatien The Aefect

————
Ty Blod § 11201128 O be .
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due to paralvtic 1leus Low abdominal pam 1s the com
monest abdominal emergency in hemophilia 1ud may be
due to bleeding 1nto the colon wall or mesocolon or into
or around the 1leopsoas muscle With bleeding 1nto the
colome wall or mesentery signs are usually those of
partial bowel obstruction Retroperitoneal bleeding due
ta hemorrhage 1n or around the tleopsoas muscle 1s more
common as 15 1llustrated by the fact that 15 of the 1
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thors patients had 1t least one emisode of such hanor
tha_e VWhen on the nght wide the pamn mayv resemble
that »>f acute af pendseitss though st seldom begins 1n the
epiga trium 1f the hematoma spreads distally and be
comes palpable 1t Toupart s lijament or 1 the femoral
canal differentiation from appendicitis 1s easter Differen
tation frem cther intra abdominal conditions 1s facsh
tated 1t the femoral nerve s partally or completely n
votved by the hemorrhage

When acute blood loss of sigmficant proportions oc
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Bleedin,, mto jonts 15 the most frequent hemo rhagic
episode m adult hemophiliacs knees and elbons bemg
most trequently muolved Acute hemarthroses frequently
oceur without known external trauma anl are heralded
by stiffness that soon becontes pamful on jomt moveren’
and 15 tolluned within a few hours by swelling Usually
blood remams couftned to the jomnt and discoloration »
not vbserved a fact which may cause acute hemarthroses
to be nustaken for some other form of acute arthet
Repeated acute hemarthroses are followed by chrontc
and often deforming jount disturbance this occursed 1
36 patients Spontaneous purpura s not characterstic
of hemophihia When ecchymoses ard hematomas 0.t
they usualls follow known trauma Almost 90 per ¢cent
of pattents 111 this series had one or tnote eptsodes of
hematuria  Hematoma tormation beneath mucosa of
pharvax and larynx 1s one of the few emergenctes i1
hemoplulta and when a hemophikac complamns of sore
throat Joss of voice or both Jarynx and pharynx must
immeduately be carefully cxanuned The patient 15 hos
pialized and a tracheotom)y kit Lept at hand

All the teute abd 1 i oceur
hemophulia and 1 addition purely hemorrhagic 2
abdommal episodes occur which closely mumc and are
more frequent than the usual acute abdommal emerge?t
cies Frequenth  differentiation 15 extremely difficalt
Upper abdommal pamn (becoming progresstsely mare
severe and u ually assocrated with nausea) vomuting
and sometimes distention and tenderness ar rigrdity may
occur last one or two davs and then subside gradually
To place the bleeding accurately 1 such episodes 15 ustt
ally difficult In some mnstances free flurd 1n the perstoneal
cavits with signs of acute blood foss may become ev 1dent
or a positne ben.tdime test mas indicate bleeding into
the ga:lmmtcstmal tract Pun m the mudabdomen usuat
Iy cramphihe and resembling, that of smalt how f abstruc
tion may occurin hemophilia and 1s probably due 1n most

ta bleeding 1mnto the bowel wall or mesentert
Bre

nstances
oderte distention and somtn. are the .
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applied presents a much more serious and difficult prob
lem of management

Because of lack of unanimity of oprnion as to the best
course to follow 1n hemophiliacs 1n whom acute surgical
conditions develop Charles G Craddock Jr Leonard
DF ger and Bradford ? (Univ of Roches
ter) made a thorough search of the literature with the
hope that definite conclusions might be reached This re
view revealed that reported snstances of internal opera
tive procedures m hemophiltacs require careful analysis
Many cases are ac d by data d for
diagnosis of hemophiliz Mortality following internal
surgery 1n established cases of hemophilia 15 relatively
high In four previously reported cases 1n which diag
nosis of hemophihia was unequivocal two patients died
of hemorrhage after operation and two recovered The
other 11 reports of internal surgical procedures 1n pa
tients with bleeding tendencies were excluded from
analysis because of imadequate basts for diagnosis of
hemophilia If these 11 patients were included total
number of recoveries from operation would be 11 with
only four deaths a figure which the authors believe to
be erroneously low They report a fatal case

fan 27 was hospitalized with typical symptoms of acute
appendicitts He had first been seen at age 7 with a historv of
having ble1 profusely and brut e1 easily smce early childhood
Coagulation time of whole blood was four hours and diagnosis
of hemopmlia was made at that time Since then he had had
numerous haspital admtssions and chinic visits because of hem
arthro 15 hematurta and hemorrhage from the gums

Becau e of the hemophilia an attempt was made to treat him
con ervatively with pemieilhin sulfadiazine and hvdration Co
agulation time originally 60 minutes was reduced to 15 min
ute by admim tratwon of 04 Gm fraction 1 of Cohn (anti
hemophihe globuhn) and 100 ce freshly prepared plasma
After 10 hour observation during which leukocytosis fever
and symptom ncreased 1t was decided to operate m view of
normal coagulation time Great pains were taken to ligate or
cauterize the smallest bleedmg ponts OQozing from the ap
pendical bed was satisfactorily controlled with Gelfoam pack
No unusual bleeding was encountered Condition nas good at

GY An S g 18888503 \ mbe 1948
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curs 1n hemophiha whole blood 1s the therapy of choice
since 1t not only provides antthemophihe activity but re
places loss of both red cell and plasma volume If whole
blood 1s not necessary 100 250 cc plasma fresh or fro
zen 1s given for its antihemophilic properties Coagula
tion trme 15 usually reduced to or near normal and the
effect persists 6-12 hours (Fig 87) By blood plasma frac
tionation a preparatton of human fibrinogen with antt
hemophilic activaty for intravenous use 15 obtamable It
not only lacks icterogenic properties but has the advan
tages over whole blood or plasma that maximal effect 15
achieved by a small amount and that 1t can be easily and
quickh given However evidence suggests that refra
toriness may more often follow repeated adnumstration
of antihemophilic globulin fraction than admmstration
of blood or plasma Therefore therapeutic use of ant!
hemophilic globulin fraction cannot be advised until this
hazard has been eliminated

Although strict prectutions must be taken by the
hemophiliac aganst trauma this does not mean that he
should Irve a sheltered 1nactive hfe Decrease m muscle
size and tone from mmmobilization and disuse may be an
important factor 1n imtiating hemorrhage nto muscles
and neighboring tissues In local treatment of external
bleeding the authors prefer thrombin as an anticoagt
lant Wounds should be cleaned with as little trauma S
possible and edges approximated but not sutured unless
absolutely necessary since each needle hole 1s another
source of bleeding

Hemophilia Problem of Surgical Intervention for
Accompanying Diseases Review of Luterature, and Re

ort of Case Surgical procedures in hemophihacs carty
the nisk of fatal hemorrhage Site of trauma 1s probably
the most 1mportant criterion of operability If the opera
tve site 15 exposed so that local hemostasts pressure and
hemostatic substances can be used chances of staunch
ng the flow of blood are 1astly ncreased Hemorrhage
nternally erther spontaneous or secondary to trauma
where local controlling measures cannot b m'f‘"‘

N
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sode 100 150 cc plasma was given once or twice a day Hen
dutged 1 many types of strenuous sport and for the fir t time
did sustamned remunerative work for 14 years In the 20
months he had four bleeding episodes one followed severe
trauma one accomparied infection and subsided after penseil
hn was admunistered and one occurred wlile he was on a
months holiday and treatment had lapsed
Case 2—VMan 28 was given 150 cc plasma three or four
times a week for 173 months and daily for 1/ months Dur
mg this period for the fir t time i his life he was able to do
temunerative work He drove 80 mules to anl from the ho p1
tal for treatments Open tenoplasties were done on both
Achilles tendons during this period After an uneventful opera
tion the wounds cozed despite relatively normal clotting time
Qozing stopped whea pemicillin was gwen During pla ma
treatment jaundice developed and persisted for four months
It was attributed to homologous serum jaundice
Case 3—Youth 17 was given 180 cc plasma three times
2 week for 13 months During this period he had hus most sus
tained interval of uninterrupted school attendance and engaged
m strenuou  ports for the first ime He had only three bleed
ng ept oles
Case 4—Bov 8 gnen 100 cc plasma three times a week
for 10 month was free of sigmficant hemorrhagic episodes
despite greatly increased physical activity
n the basts of experience with heparin the authors
suggest that clottin,, time of hemophilic blond should be
Lept below 20 munutes The dosage and {requency of
plasma admimstration used 1n the four patients was
thought t represent the most practical program Though
coagulation time often exceeded 20 munutes more fre
quent adnumstration over long periods seemed 1mprac
trcable 1t 1s hoped that antithemophilic plasma fractions
will replace whole plasma in control of this disease
The therapeutic method 1s admttedly laborious and
cumbersome It requires an effictent blood bank and the
hemophiliac becomes tied to a hospital mstitution
Hewerver patients may be scheduled to appear for treat
ment three times a week 1n the outpatient department
and atter % 10 munutes of infusion are ready to leave
(Agar t the undoubted benefits of such a cont nuous therapeut
pr g am f v certam pat ents mu t be weighed the fact that many
h mopl il €5 15 whom for unknown reasons the bleed ng tendency
shight get along without s gnificant bleeding ep sodes
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the end of operation and histelome exan mation of the spee
men oontumed chmeal diagnosts During surgers the panient
reoenud S00 cc whole tlood and one hour later w goen 02
Gm Cohn fraction T and another 500 ce fresh bleod

De pste the fact that coagulation fime was hept atmost et
tirely within porma] linuts the pattent contimned 1o lo & Yoot
mto the pentonesl cavity and abdominal mession Dy tention
scvere enough to cause respiritory embarrassment necessitated
remosl of 1200 ¢ bloody fiwd from the abdomen the fourth
postoperative day  That cvemng respratory embarrassment
agun became exireme Signs of bilateral pleural effusion were
present After 150 c¢ bloods fluid had been remayed by thors
ventests  respiration censed  Autopsy  reveafed  pufmonacy
edema bulateral hemothor 1x Jasge blood clot in the appendical
hied and tremendon  hematomn of the abdomiml wound

Perststence of hemorrh ige 1 this patient despite 105
mal coagulation time forces the cancluston that mere d¢
fictency ot anthemophilic globulin cannot be the solt
abnormahty of coagulation n hemophil;n Time cort
sumed by clot formation 1n the test tube 1s by na means
i accurate measure of ability of hemostati, mechamsms
to control blood loss

1 stte of bleeding cannot be treated with pressure ap
pheation of hemostatic substanes and other lovil meas
wres chences of recovery from surgery are poor In
view of unfortunate resuits of surgery in the case pre
sented 2nd the unotrs musng reports of efficacs of major
surgery 1 hemophihiacs 1n the Isterature consersine
medical treatment seems the course of choice unless it
hecomes evident that death wall ensue if surgeny 15 nct
undertaken Dangers of hemorrhage outwergh dangers
of pertomus and fatal mfection sinee means of control
Tin., 1nfectron are at hand

Studies of Hemophilia Control of Hemophilia by Re

pated Infusions of Nermal Human Plasma Benpumint
Alexander aud Greta Laundwehe® (Boston) report that
key have hept four hemopinbacs aImost symptom free
for 12 20 months by gnng tham 100 180 ¢o plasma in
travenously three times a week

Casr 1 —Man Z4 was gueen 150 ¢cc pfa m three time 7
week during mo t of 20 months During one hemorsingie ept

ST 7 A M A BRI S8 194
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To exclude the possibility of a eirculatin, anticoagn
lant blood was drawt from a normal donor and from the
second patient Both specimens were crtrated centrifu, ed
1ad filtered Since addition of 01 ml patient s plasma to
2 ml normal blood did not change clotting tme ot nine
mnutes presence of an anticoagulant m the patents
plasma was ruled out

Addition of normal plasma to hemophilic blood accel
erated coagulation time Under the same conditions 01
ml normul aitrated plasma similarly accelerated clotting
when added to 2 ml patients blood When hemoptulic
plasma was added to the patients blood no change
coa. ulation time occurred It was reasoned that normal
plasmi contains a substance whach is absent or dehoent
m the blood of hemophilines and of the panient It 15 not
hnown whether the dehcient factor 1s the same 1n both

Tiselius protemn fractionition revealed definite abnor
mality 1n alpha globulins 1n one patient and evidence
suggesting abnormulities n the second It 15 thought
possible that an acquired change m plisma protem pat
tern might be the basis of the coagulation defect 1n these
patients The defect seemed smmlar to that 1n hemophilia

[ln these \)ah!nu the posubility of an acquiced dc(:cz of the
plasma globul n de

on a hereditary basls finds an analogy m the congemtzx and ac
quired nstances of
Tte ewdence that 1n contrast to normal plasm;\ plasma of a elassic
male hemophiliac failed to shorten the coagulation time of th

t ent s blood strongly supports such an analogy It 15 also of interest
1hat spontaneous bleed ng wnto jomts octuTred 1 one pilient simce
this 15 a mamfestation almost exclusnely confined to hemoptulta

Circulating Anticoagulant as a Cause of Hemorrhagic
Diathesss 1n Man. ¢ Lockard Conley Howard k Rath
bun Willam I Morse IT and James E Robinson Tr®
(Johns Hophins Untv ) report three cases

Case 1 —Man 67 wa ho pitalized for hematurin He had
never before had a bleeding tendeney and there was no fanuhial
bleeding tendency  Gemtounmary study revealed no cruse for
Heeding Clotting time of whole blood was 68 minutes and of
recaleified plasma 12 minutes (normal 2 minutes) Bleeding

BN Jk Mk Hosp 83283296 Ot be 19¢
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ror Yong peniods Refractoriness 10 coagulation promoting effects of
plasma would nat have been observed @ th pahents studsed neavse
of the short n terval between plasma swfustons It wauld be of 1 €7
estExn t‘es! for this situation ailer an interval of two @ three weeks
—Eds
Hemophilia Lihe PDisease 1n Wormen Report of Two
Cases s made by fames S Hewlett and Russell L H2
den (Cleveland ¢ fune) and so adds to the small numiber
of such Lases now reporte

Caoe 1 —Women 40 was hospitalized becruse of hemort
1hages under shan nd mucoesae far six months There was 1@
fapuly tustory of bleeding for at least two generations hy st
cat esammation revealed g0 other abrormality Tourmquet
te't was negine platelet count %20000 coagulation HIC 1
hour and 56 mimutes coagulation tme of recalofied pla mia
1 20 munntes and_bleeding ‘Wlot retraction and pro(hmm\!“‘
fime were normal Fibrinogen value was mg per ¢
catcum value 94 mo per cent Red cell count was 3 o0
White vount 7 000 and hemoglobm 1alue 93 Gm

{ asF 2 —~Woman 33 was hosprtahized because of hemo?
rhage under the Wan nto jomts and from the 10s¢ for 1
month No famitral hemorrhagic tendency was found Phy sical
eximnation revealed mo other abpormality  tourniad
was negatve platelet count 430000 eo \gulation time 2
and 45 minutes coagulation hime of vecalerfied 1iasnd
muniates  bleeding clot retraction nd prathmmbm tume 2P,
p{o’(xmnte‘v normat blood cxloum salue 10 mg pev cent ¥
Zetl count 4940000 White cell count 7300 and_ hemoglol®
alue 125 Gm

Coaguiition Was reduced to 1% hours by adaurstsation of
250 mi Iyophilized plasma

Reviews of 600 hemophihic families i one Serics and
78 1n another fatled to reveal 1 sipgle mstance of the
disease 1mong {emales Isolated cases hove however
been described In these two patients the discase resem
hled hemophihia chmeally and was accnmpamed by pro
jonged coagulatson tme which 18 an outstanding chara¢
temstie of hemophthia The defect tn cosguiabon time 0
recateified plasma which Quick considers pathognomomc
for hemophila was present 1 both patients Admunstea

mal atrated plasma accelerated coagultiot

fyme 1p ONe patieat ¥ 2 manner ssular to that expecte

n hemophihid

5 J Lab aoa e 192187 Forury 1999
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addinon of thramboplastin Two patents plasma gave
uormal response Clotting time of the third was pro
lopged 1t could not be determined whether the antico
agulant was antithromboplastic or whether it miudited
prothrombis acttvation

The authars suspecy that such disturbances are not
rare They suggest the desrabilitn of anticoagulant as
says on blood of patients with prolonged clothng tume

Fibrmolysis has an obvious but as yet not fully exylered sela
tion to hemarrhagie conditions Thus m oveassonal clical @
stances of shock from hemorthage surgery or cbstetrie delnery
hemor hage @ ficult or unposs bie to contrdl by usual means has
been encountered It has beer noted that the Slad elots formed n
witeo £ om saraples of blood fram such patients srompl!y redussalye
Hapoprothrombinerma may slso be present On the other hani
there s evidunice to suggest that fbrmnalysis aceeterates blood coag
ulation m vitra by an merea £ n plasmz thromboplastn_ Peshaps
thus action 13 ordinartly the phvs alogically dormnant effect of a
mall sncrease of iy ts
cussed m the foliowmg artiwle wineh should also b read n the
osignal —Ed

Fibrinolysis Yis Mechanism and Signaficance Fibnn
olvsis the hssolution of blood clots has been studied for
more than 100 years R G Macfarlane and Rosemarv
Piggs’ (Radchiffe Infirm  Oxford England} attempted
to assemble the refevant information and relate 3t to thewr
own oheervations

The first step i elvcsdation of fibrinolysis was the dis
covery that serum with chloroform added to 1t had the
pawer of digesting gelabin and casen Ths actvity was
mhshsted by addition of untreated serum It was then
found that the proteoh tic enzyme was conhned to the
globuhin fraction and the facter which thibited the
enryme was confined to the athumsn fraction of serum

Other expermenters found that hbnn was hised rap
dfy when brought into contact wuth cufture fiftrates of
certun strams of streptococer Plasmia of patients who
had recovered from streptacocie wniections resisted such
fhrinphvan Pure fibnin resssted such fibrinolysts but
when small quantsties of serum globulin were added
fibrsnofy s proceeded rapsdly It was postulated that a

T Wad 1UB M O ge4s
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tme prothrombin time platelet count capifiary fragility and
phism fibrinogen concentration were normal

Case 2~Van 39 was hospitalized for abdominal pam and
steight los of three months duration He had had no evidence
of bieeding except two recent episodes of hemoptysts There
wis o familv histors of bleeding tendency He had buen
treated tar ssphabs hve years before and his serologic reachon
yomuned positive Tswo vears earher he had been reported to
have + hewt murmar and chramie glomenalpnephinits Urin
Al 1 revealed many red cells and atburmn There were apienl
systolic nd presystohc murmurs and splenomegaly Hemopty
s and abdomimal pun recurred during hospstalization Clot
ting e of whole blood was 60 munntes and of recaleified
Pl w75 nunutes Prothrombin time was 30 second  {(normal
16203 Platelet count bleeding tme capillary fragiity and
plasmt fhrinogen coneLntratioh were nosmal

Cue 3 —Hemophihae 38 had a blood clotting e of 2
hour nd recalcined plasma cloting time of 17 muutes Pro
thrombin time plaselet count bleeding time and copallars fra
ity were normal He had recened numesous franstd 10ms

The plasma of each of these three patfents pmlané,’ed
the clotting time of normal human blood to which it was
added To deternnne 1f the anticoagulant was hepara of
some related substance the effect of totwdime blwe and of
protanune was tested Clotting time was unaffected

Analvses faled to reveal proteolytic enzymes or pro
teclviic enzvime mhibators 15 the plasma of any of these
patients \o precipiuns agrusist normal plasma or Colins
fraction I were found n the serum of the hemoplnhac
Dalysis agamnst physiologae sahine solutian fatled to
destroy the plasma » anticoagulant actisty

Subseq tests were d d to determine the phase
of blood coagulation 10 which the anticoagulant eserted
tts effect Absence of ntithrombic actiesty was demon
strated by the fact that clotting times were normal when
ovalated plasma from ewch patient was miced winh
thrombiz solution Two pattents plasma made pro
thrombsn free by treatment with barum sulfate dul not
after prothrombm time when added to normal plasnnt
but that of the third prolonged the prothrombin time
Anthromboplstic awctivity of phsma was estimated by
detesuntng the clottin, time of platelet frre o
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removed from patients recently operated on showed
fibrin webs which disappeared 1n 24 hours Further ob
servation by Macfarlane and Biggs revealed that fibrin
olys1s occurred even before operation 1n anxtous patients
It could also be produced by exerase Since all these
[ are ac d by phrine secretion 1t
was speculated that epinephrine Telease might be asso
ciated with imtiatton of fibrinolysis In vitro epinephrime
does not cause the development of fibninolyvsis Judging
from the effects of the injection of epinephrine 1n certain
pathologic states the resulting fibrinolvsis 1s mdepend
ent of the functions of the adrenal cortex spleen pan
creas and hiver but lymphord tissue may be involved

Plasmun 1s thought to be active m resorption of fibrin
formed 1n afl mcluding 1 distn
tegration of thromb and 1n dissolution of clots 1n the
endometrium during menstruation In chloroform powon
ing there 1» demonstrable fall in serum tbrinoen It 1s
postulated that plasmin functions m blood ceagulation
as one of the enzymes necessary for conversion ot pro
thrombin precursors to their more active forms Plasmimn
may be the substance responsible for lowering of serum
albumun concentration 1n Selye s alarm reaction Plasmin
may be associated with release ot histamime 1n anaphy
faxis

The hemorrhagic d athesss cobserved 1 patiets with multiple
myeloma (pla m ma) has been especially emphasized by American
authr The sugge tion of more than a comerdental relation be
tween the hyperglobul nemia commonly found 1n this d sease and
the bleed g tendency s enhanced by the observat ons reported n
the next a ticle —Eds

Two with Hyperglobut
(Purpura Hyper, and Macroglobul )
Jan W aldemtroms (Upsala Sweden) observed four
women with chromic purpura whick did not fit into any
of the hitherto described categories of purpura In two
the purpura had been known for 14 and 16 vears 1t a
third (whe had had biopsy venfication of Boech s sar
cond 11 vears earlier) the purpura had been known to

T Shw  med Whsch
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Ivtic factor m serum globuhin was necessary to semitize
fibrin to the action of the bacterial enzyme and that this
Iy tic tactor was rdentical with the proteolytic factor acti
vated by chloroform

Christensen and MacLeod suggested that the name
plasmin be given to the proteolytic enzyme of plasma to
replace the terms serum tripsin serum protease serum
triptase fibrinolysin and thrombolysin The imactne
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precursor of plasmun 1s termed plasminogen The strep
tococcse filtrate factor previously called fibrinolysin 15
called streptokinase and the antibody developed by p2
tients recotering from streptococcic infection antistrep
tolinase The mhibitor of plasmin found 1n plasmy 15
called antiplasmin (Fig 88)

It was next necessary to find out what mutates the
process of hbrmolysis Since tranmatic shoch had ex
ssted 1 all cases i which fibrinolysis had been demon
strated Macfarlane invesugated the blood of patients
gowng surgical opertions A fibrin web 1 normal

under;
found to remam far weehs 7 od

1lood samples was
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1000000 mstead of the usual 150000 It was not xlenu
cal with the lngh molecular weight globulin found m
small amounts m normal sernm and which 15 associated
with blood group The mcreased globulin value recalls
myeloma but there was no climeal evidence of this dis
ease Furthermore ultracentrifuge studies showed the
abnormal protein of the two syndromes to be different
To distngmsh fhis new syndrome Waldenstrom has
coned the term macroglobulinemia

THE hIDN\EY

In this sect on are included articles on the physiology and chcal
a pects of renal function and 1ts derangement Interest cont nues
m the practical management of anerm a whch develops 1n patient
with pr marity normal renal function frequently in the jorm of
the 50 called lower nephron synd ome The development of the arly
ficnal kudney for the purpose of treating such patients promises to

of more mterest 1 throwing Light on the nature of urem a than
n the pra tical management of such pati nts provided mi guided
efforts to force a diwresis are avorded during the period of
dimuns hed urinary output —]

Can Vascular Shunting Be Induced 1n Kidney by Vaso
active Drugs® Irueta demonstrated renal vascular
shunts which bypass the cortex and are thought to be
related to arterial hypertension These experiments were
conducted on rabbits subjected to crushing of limbs
large doses of epmephrine etc The present investiga
tion was undertaken by Francots C Reub1 and Henry A
Schroeder? (\Washmgton U mv ) to determine whether
simifar phenomena occur 1n man and 1n dogs under nor
mal or pathologic circumstances

It has previously been assumed that at least in normal
subject nearly all blood goes first through glomeruly
before reachin, pentubular capillaries Experiments re
ported here are bised ou the assumption that opemng or
closing of anastomotic channels between arterie and
veins would be reflected by relative changes 1n rendl
extraction of para aminohippurate (PAH) and/or man

9 JC T sgton 31413 F  y 1949
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exist tor at least 8 years Purpura in the fourth patient
followed recent polyarthritis now healed All had ept
sodes of petechiae on the extremities but no large ecchy
moses Al had elevated sedmentation rates Vigorons
use of the arms elicited petechiae Muco al bleeding was
not seen There was no thrombopenia or increase 1
bleeding or coagutation time \echanical evaluation ot
cipdiary resistance has not been considered becavse of
the many <ources of error
Besides purpura the other cardinal symptom of the
syndrome 15 hyperglobulinera  Repeated e tions
over 1 number of yeirs consistently showed more globu
hin than albumin with total protemn up to 97 Gm per
cent 1 lectrophorests showed the increase to be due 1o
gammn globuhn Ongi of the purpura 1s unknown it
may be connected with the ynerease m globulin
Five men and one womnan presented the second sn
drome All were over age 60 The presenting complaints
were tatigue shortness of breath pallor and n some
bieeds Mucosal bleeding was but there was
no purpura The only characteristic physical finding was
lymph node enlargement Alicroscope examnation of
exciced nodes showed only diffuse hyperplasia or reticit
losts There were normochromuc anemia normnal of
shightly dimimshed thrombocyte count and normal of
slightly elevated white blood cell count Sternal puncture
revealed normal marrow or some ncrease 1 small mono-
puclear cells This climeal syndrome night have been
termed aleuhemic lymphadenopathy were 1t not for the
elevated sedimentation rate (up to 150 ram ) attnibutable
to marhed elevation n globuitn The highest value r
Jobulin 1n the blood was 108 Gm per cent This pro
temn had a rapid gel rexction and when the serum was
dropped into distilled water the globuhn precipitated as
a whte matenal readily soluble in physiolome saline
<olution In three patients electrophorests indicated that
the abnormal globtfin was of the gamma group 1n three
others of the beta group Ultracentnifuge studies showed
the abnormal globulin to have 2 moleculnr  ~ oht of
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Trapsfers of P 1 Renal Ele
vated serum potasssum levels have frequently and low
ered serum potassium levels have occasiopally been
reported 1n patients with renal insuffictency Toxraty of
of high concentrations of potassium on the cardiac con
ductton system 15 well established and 1s thought to be a
fr:qu:nt cause of death 1n uremic ammals Eluauon of
ex concy g d as the
iatal factor J Russell Elkinton Rubert Tarail and John
P Peterst (Yale Univ) attempted to determmc 1mcet
dence of hyperp and hy n pa
tients with severe renmal msufﬁclency “and to determme
causes of these electrolyte abnormahties

In nine months 51 patients were found with nonprotein
mitrogen concentrations above 100 mg per cent In 26
one or more of serum p were
made Serum potassium concentration was over 55 m
Eq/L. 1n more than half these patients Abnormally
low potassium concentrations were found in four Serum
potassium level rose as renal snsufficiency progressed but
had no quantitative relationship to elevation of nonpro
tein mtrogen In at least one patient serum potassium
values fell as death approached

Serum potassium concentration was above 66 m Eq
L only in patients who had produced less than 250 cc
urine 1in the preceding 24 hours [If generally true a very
practical chinical point—Eds } Pertods of ohigurta or
anuria were not imvarably followed by elevation of
serum potassium level however

In three of five patients whose serum potassium con
centration reached levels above 74 mEq/L small
amounts of potassium ingested m food exceeded urinary
potassium output and the difference or positive balance
was equal to part or all of the tncrease m extracellular
potassiwim  In patients with serum potassism con
centrations under 6> mEq L potasslum intake was
neghgible Transfer of potassium from cellular to extra

) J €1 1 gton 28378598 M b 1949
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mtol oxygen utlization or both [because manmtol 1
excreted by glomerular filtration PAH by tubules and
work reqmring ovygen s exclusively performed by
renal tubule celis—Eds ] Speafically —artenovenoss
anastomoses between relatively large vessels short ar
cutting both glomeruli and tubules might be expected to
decrease PAH and manmtol extractions and renal ar
tersovenous differences  Shunts supplving tubules by
passing glomerulr might be expected to decrease man
nitol extraction alone and direct communications be
tween efferent glomerular arterioles and renal vens
bypassing, perttubufar capiflaries rght be expeted to
decrease PAH extraction shghtly decrease oxygen &t
ferences and have no effcct on manmitol extraction

PAH manmtol and oxygen content and hematoent
value in renal venous and peripheral or remal arterial
blood betore and after anjection of epmephrine hista
me or pentothal® were determined m erght hyperten
sive and 51X nosmotensive patients and in 15 do,s Max
1mal decrease 1n PAH extraction by kidneys of patients
after subcutaneous 1njection of epinephrine or fustanune
was 114 per cent dog experiments were anconclusive
Arteriovenous oxygen differences after injection of
epnephrine were increased 1m two and decreased 1n three
human subjects In dogs there was a consistent differ
ence n oxygen capacity hematocrit value and plasma
protemn contert between renal arterial and renal venous
blood the latter bein, more concentrated Tius difference
was mncreased by epmephrine The authors suggest that
this loss of fimd from remal blood may have oeeurred
throu b renal Iymphatic vessels or other vascular chian
nels by passing the renal vein

1t 15 concluded from these experiments that hirge m
termttent reml shunts cannot be elicited in man by phys
1ologic doses or dogs by larger doses of epmephnine
Laen i subjects with essentind hy pertension histarmne
or epinephrme pmduccd relatnvels sl and inconst tent

chan,es which could be 1scribed to presence of shunts
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m the extracellular space The arificial kidney and pen
toneal and small intestine lavage are worthy of further
mvestigation to determine their abslity favorably to alter
electrolyte balance 1n the presence of anuna

Potassium Deficiency and Role of Kidney 1n Its Pro
duction were studied by Robert Tarail and ] Russell
Elkmton (Yale Umv) It has been recogmzed that
depression of potasstum concentration 1n serum may re
flect a concomutant dehicrency of potassium in body cells
However sigmificant alterations i ceffular content of
potassium may occur without much change in amount
and concentration of potassium in extracellular flud and
serum Therefore levels of serum potasstum may but do
not necessarily reflect state of cellular potassium

Srx adult patients five of whom had conditions involv
g extensive losses of fluds from the gastrointestinal
tract were studied All were bemng sustained wholly or
1n part by parenteral adnumstration of fluds Potassium
was admunistered m daily doses of 07 37 m Eq/hg
Three normal subjects on diets 1socaloric with usual
dasly intake of the <1x patsents were given 44 32 and
0 mEq potasstum/hg as controls Daily exchanges
of electrolytes and nitrogen were measured In order to
differentiate at least to some extent between transfers of
potasstum which are associated with ceflular anabolism
or cataholism and those which ar¢ not a relationship of
potassium to mtrogen of 24 mEq to 1 Gm was as
sumed thus permitting determination of movements of
potassium 1n  excess of mtrogen

Al six patients retained admumistered potasstum 1n
the celtular phase 1n excess of mtrogen 1n amounts vary
mg from 12 to 46 mEq/kg As control subjects did
not thus retention presumibly ndicates a pre existing
cellular dehcit of the 1on Magnitude of the deficst was
not detned by extent of retention m each patient how
ever smce only one patient received potassium long
ennugh to show that maximal retention had been reached
Cellular leficits of potassum as demonstrated by reten

TO 1 ezt 89913 ]y 1949
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cellular spaces took place 1n most patients and 1 only
two did the cells take up potassum

Storage of potassium by ceils did ot appear ta be
directly correlated with ntake of carbohydrate or sy
hin Electrocardiogrims on four pattents with serum
potassium concentrations above 74 mEq/L showed
toxac effects of potassium in all These pattents died sud
denly and in one an electrorardsogram withmn a few
seconds of death showed widespread disorgamuzation
and prolongation of the QRS complex

It was thought that defective glomerular filtration nas
the prineipal factor limiting potassum excreton It 1
concluded that hyperpotassemia 15 common 1 renal 1
sufficiencs  Extracellular  potaseum  concentration 1>
thought to depend on the volume of extracellular fl wl
potassium ntake loss of potassim by the kidney and
other routes chiefly the gastromtestinal tract .nd on the
net transfer of potassium between extracellulir flud aud
mtracellular spaces Though parenteral find adnmmsira
tion may d 1 extraceliular g concentratton
experiments with ammals have shown that expansion of
extraceilafar volume mav lead to transfer of some po
tassim from the cefls 1t 1s thought that dummhed
potassium concentration 1 oceasion! patients re nits
from losses of the 10n trom urine and gastromtestsnal
tract Since tubnlar resorption of potassium is more ot
fe s independent of tubular resorption of water diuresis
may result i concentrition of potassium i the body
Use of calelm to counteract effects of increased concen
trations of potassmm has not been thoroughly invests
eited Use of glucose and 1msulin reported by cthers to
dinmsh potassium concentration had no sigmbicant ef
fect in the authors patients but was not grven a thorou, b
trial 1thewse nfusion of hypertome sodium chlonde
given because of the possibility that tncreased concen
tration of potissium an the extracellular spaee 15 the
resuit of low concentration of sodium there w15 tmeffect
wat m one of the authors patients and thewr data rescal
no esidence of dumnished sodium chlosyde concentration
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Food Proten C: 1n Glomerul h Ef

fect on Protemuna and Concentration of Serum Protein
Edward C Persike and T Addis® (Stanford Umv )
admimstered varying amounts of dietary protein to two
patients 1n the degenerative stage of glomerular nephri
tis Both were excreting large quantittes of protemn 1n
unine both had low concentrations of serum protemn and
both were edematous The first patient was studied for
four weeks and was gnen daly 05 Gm protem/hg
the first week 15 Gm /kg the second week 25 Gm/kg
the third week and 02 Gm /kg the fourth week The
second patient was studed for three weeks and was not
given the diet contaimng 25 Gm protemn/kg because 1t
was considered too risky 1n view of mtrogen retention

In both cases alterations in amount of foed protein
consumed were followed by parallel changes 1 quantrty
of protein excreted in urme When dietary protein was
mncreased protenuria was 2ugmented Smmilarly decrease
n dietary protein dummished proteinuria Concentration
of serum proten was unaltered while patients recenved
nutritionally adequate amounts of protein Ratsing pro
temn intake above 05 Gm protem/hg did not increase
serum protemn concentration However serum protemn
concentration decreased during the week that protein
intake was reduced to 02 Gm

Dietary treatment of glomerulonephritis has evoked
much discussion The observations recorded here demon
strate that a higher than adequate protem ntake does not
elevate serum protein concentration and that it increases
rate of excretion of protem m urine Increased protemn
UTIA 18 a P d by d urea cl and 13
thought bv some to be harmless to the kidneys It may
however turther tax protein resorptive ability of tubular
cells this capaaity already having been exceeded Fur
thermore added burden may be placed on the mechamism
for production of plasma protemns which alsd may be
concenved to be functiomng imperfectly under stress
When more dietary protem 1s consumed than can be
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tion of the 1on were wsually but not always associated
with a low concentration of sermn potassum {four pa
trentts with gastromtestinal flud foss had abnormally toe
levels of serum pofassum)

\ajor factor m development of potassium deheits 1
these patients appeared to be continsed excretion of po
tassium by the kidney during times of restricted mges
t1on of the ton Durmng the penod of law potasswum %
tahe more potasstum was lost n urme than gastro-
mtestmal flurd In four panents during such periods
quantsty 1 urine was greater than st was dunng pertods
when mtakes were high nd concentrations in serum
nosmal In three patients who were 1in mtrogen equlhb
rum conditions were optunal for renal consenation of
potassium Yet rates of potassum excretian i these pt
tients were 28 27 and 55 m Eq/day and the lowest
concentration a0 of unne to serum (U/P) nas 10
Under these conditions and 1n these patrents there was
1o direct evidence of active tubular reabsorption of po
tasstum against a concentranon gradsent

The authors conclude that adult patteats deprived of
potassium by gastromtestinal disorders retain significant
amounts of admmistered potassium and that 1his reten
ton probably indicates cellular deficit of the 1on Such
deficits are frequently but not always assomated with
abnormally low concentrations of serum potassium The
fudney m normal subjects as welt as 0 deplcied patients
upder conditons of maximal need for conservation has
2 hmited mimmal rate of excretion of the potisstum 108
This continued excretion by the fadney s 1s an mportant
factor 1 producmgy potassmm dehcrency

These observations offer no wvidence that correction
of deficit of ceflular potasstum directly benefits the pr
yent Honever the rationale of replicement thesaps has
been to restore the patient to a normal chenmenl state It
appears reasonable therefore to attempt to put replace
ment of intracellular electrolytes on the sate successul
Hasis as that which has been achiesed for constituents of

T celintar flmd
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In no case did kidney function mmprove after trans
fusion and n two kidney dysfunction was strikingly
aggravated with decrease in urea clearance value and
alhali reserve and increase m urea retention Salvesen
concludes that the anerma of chrome kidney nsufficiency
plays no part m lowering kidney function and 1ts treat
ment by repeated blood transfusions 1s of little benefit
Since alkali reserve decreased as hemoglobin content
increased m two patients with severe acidosis 1t 15 sug
gested that transfusion may even be dangerous n ne
phritic patients with kidney 1nsuffictency and severe
acidosis

{Although the author refers to the anemia in_these patients as

severe  hemoglobin values ranged from 48 to 75 per cent aver
aging 61 per cent Perhaps m patients with more severe anemta
improvement would have been note

The six articles concluding this chapter are concerned with the
treatment of anuria or uremta If of a presumably temporary nature
as in the acute anuria of lower nephron nephrosis the mportance
of avoiding errors of comm ssion made through 1gnorance of
the phystologic problems involved cannot be too strongly empha
szed The patent must not be drowned from pulmonary edema
nduced by parenteral adnunistration of excessive amounts of sal ne
and glucose As pointed out by Strauss in the first article before
the advent of parenteral fluid admimstration many patents with
complete anuria survived for from three to four weehs Today if
the patient s chances are not jeopardized by misapp! cation of mod
er methods and 1f the cause of the anura 1s potentially Teversible
spontaneous recavery will usually occur This strikingly [ m ts the
occa ons on which use of dialysts from the perttonenm or by means
o1 the art ficsal kudney 1 1l be indicated —Eds 3

Acute Repal Insufficiency Due to Lower Nephron
Nephrosis Maurice B Stranss® (Framungham Mass )
presents evidence su,gesting that neither mtrogen re
tention nor acidosis 15 responsible for the usual fatal
outcome Death 15 often due to pulmonary edema or 1n
its absence to potassium mtoacation Available data
ndicate that man may suriive without renal function for
four or more weeks 1f excessive quantities of fluxds are
not administered parenterally and that the tubular lesion
15 often reparable with spontaneous diuresis to be ex
pected within three weeks 1f the patient can be hept alive
this long

NwEgl dF Med 39693700 N 4 1948
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utihzed the excess 15 deammnated to form urea and this
increases the burden on the hidnevs In view of these
considerations 1t seems not only logical but necessars
to prescnbe not more thar the mimnum adequate
amount of dietary protemn as a rule not over 05 Gm g
daily plus an increment equal to the amount of protemn
lost 1 urine

[Periods of obseryation of only a2 weeh 1 length are too short
to permut the conclusion that an mgrease 1 protein consum wilt
fail to wcrease plasma protuns This argument apphes with even
more force to a potenfial defitst 1n body protems the existence of
which can be mnterred with some certamty from the fact that v
one patient 2 protein sntake of 02 Gm./kg caused a fall m plasma
proten within a week The fact that an increase n protem wmtake
caused an increase m proteinuria does not prove that no body pro
tetn was synthesized by this procedure unless the increased output
of urmary protem plus unnary nonprotemn nitrogen (for which no
data are given) guantitatively accounted for the sncreased foss ot
catabolism of the increased dietary protem In Case | when the
proten 1ntake was mereased from 05 to 25 Gm /hg /day a fve
fold wcrease the uriary profn ncreased from an average of
about 11 to about 23 Gm /day or only a twofold mncrease It 1
entirely possible that some of the dictary protem thus unaccouried
for by a quantitative increase 1 urinary protein was nCorporate
1nto body protemns including renal cell protens Thus 1 giving 2
low protem diet to nephntic patenty one must stll choase ®m
pineally betsveen the disadvantages of potential snjury to the fad
ney of a somew hat increased protemuria and the possible mury of
general tissue protewn deficsts ~Eds

Effect of Blood Transfusions on Kidney Function 12
Chronic Nephritis with Anemia It would seem re1son
able physwlogically that Lidney function which 15 30
dependent on a high minute volume and function of the
tubules which depends on a hugh oxygen supply would
be unfavoribly influenced by anemia Hasald A Salve
sent (Oslo) 1nvestigated this pomnt n mne patients
with chromic nepheitis and one patient with poly
cystic hidnevs ANl patients had severe hidnev msuffi
ctency and moderately severe anemia All were gnen
blood transfusion until hemoglobin and red cells were
normal or nearly so Urea clearance test of Mofler Me
Intosh and Van Shke which 1s regarded as the best
measure of total kidney function was performed 1n alf
patients before and after transfusion

T Actamed Saa In 1313341 150
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Treatment of Acute Renal Insufficiency 1s outled by
E E Murhead and J M Hill® (Baylor Hosp Dal
las) Acute bilateral renal damage with acute renal in
sufficiency 1s variously designated renal anoxia syn
drome  lower nephron nephrosis and hemoglobimnuric
nephrosis  Mortality has been reported to be 80 90 per
cent The condition may result from traumatic operative
or obstetric hemorrhage mcompatible blood transfusion
crush syndrome blackwater fever burns severe alkalo
sis carbon tetrachloride poisoning heat stroke or sul
f d 1on  severe pyrogemc reaction and
transurethral pr y with water |

Most patients with this condition die within exght days
Patients who survive this interval frequently recover It
15 of great importance to maintain the patient until re
generation of renal tubules occurs between the eighth
and twelfth dav The authors believe that much of the
high mortality can be ascribed to therapy

Climcal course of the condition may be divided into
three phases Phase 1 lasts a few hours at most and con
sists of shock during which the renal damage 1s sus
tained Phase 2 ts that of renal insufficiency and 1s char
acterized by oliguria and azoterma Urine specific gravity
soon becomes low and output of sohds n urme 1s shight
During the first tew days proteinuna may be promnent
and urine may contain red cells white cells and casts
Blood urea concentration may reach 80 100 mg per cent
during the first two days and attan a peak of 300-300
mg 1n five to seven days At the same time there 1s a
tendency toward acidosis with fall 1 plasma bicarbon
ate concentration Serum sodium and chloride concen
trations are lowered despite substantial intake of sodium
bicarbonate Serum potasstum concentration may be
moderately elevated early 1 the course of the condition
but the authors have seldom found st very high Signifi
cant lowerimng of calcium concentration has not been ob

erved 1n 1 cases [ d
hemoglobinurta recede during the first 36 hours

Gyuee & Obst 87 445456 Octob 1948
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A review of the numerous treatments proposed tor
this condition fails to show that anv one speeds the ap
pearance of s d Strauss rec ds a
regimen uscd at Cushing Veterans Admumstration Hos
pital which consists essentially mn replacement of water
toss and 1n supplving 100 Gm dextrose darlv This it 1
believed may in many cases help the paticat to surne
long enou~h to recover spontaneously

If shock or dehydration 15 present in the bl phase
of the syndrome whole blaod plasma or saline solution
15 used The second phase of treatment begins when urine
volume 15 greatly dimimshed or anura has occurred
750 cc of 15 per cent glicose 1n distilled water 3s gnen
daily bv slow ntravenous mjection with every precaut
tion to avoxd venous thrombosis Nothing 15 given by
mouth If there 15 significant voming the amount 1>
measured and that much physiologic <ahine solution 18
added to the daily mfusion of dextrose If acidosts be
comes chnicallv mamfest as well as being evident on
laboratory exanunation 1 L of M/6 sodwum lactate 15
enen Electrocardiograms are made at Jeast every other
day to observe changes indicating excess of potassnun
If this occurs 1t may be possible to combat 1t by nsert
ing a modified Msller Abbott tube 1nto the smail sntestine
and perfusing into the prowimal jejunum a shghtly by
pertonic potassium free electrolyte and dextrose solution
which 1s withdrann from the distal deum where 115 po
tassium content should be 1 egulibrium wath the biood
plasma Any loss of sodim s replaced intravenously by
potasstur free Ringer lactate or M/6 sodwm lactate
solution

‘When diurests appears in the second or third neeh the
third phase of treatment 15 begun It consists i admis
tration of a volume of water sufficient to mike up for
total unne volume plus 1000 cc for msensible and any
other Josses plus the amount of sodmm chionde found
s the preceding day s nrne Trequemly dunng the
phase of dinrests moderate to severe aneniia 1> not
This 1s treated by transfusion of carefully




DISEASES OF THE AID\EY 487

anunc patients Edward L Pratt? (Harvard Unnv)
believes that death from anuria 1s usually due to dis
orgamization of the structure of the internal environment
and not to accumulation of urea or hypothetic toxin
Therefore the rational approach 1s to preserve normal
volume and composttion of body flurds

In presence of anuria and 1n absence of intake of food
and fluds volume of body water 1 progressivelv re
duced through insensible expenditure by way of lungs
and skin and concentrations of body flnd electrolytes
1se (unless losses occur 1n vomitus and in diarrheat
stools) Owing to consumption of body protewn quantity
of protemn oxidation products in body flmds increases
and their concentrations therefore rise more extensively
than those of electralytes It 15 also evident that intake
of protein adds to the accumulation of nitrogenous end
products On the other hand 1if water intake larger than
sensible expenditure 1s provided concentrations of
electrolytes fall below thewr physiologie values

These considerations lead to a simple rationale of
treatment Sufficient water should be provided to replace
nvensible expenditure and glucose should be given
sufficient quantity to obtarn maxumal sparing of body
protemn Ii concentrations of the large components of
extracellular electrolyte structure have been lowered by
losses from the gastrointestinal tract or from the skan in
hot weather they should be rebmlt by proviston of ap
propriate quantities of sodmm chloride and sodim by
carbonate If concentrations are elevated a defiat of
water 15 tndicated which should be repaired Guding
data required are daily measurements of body weight
and less frequent determinations of the concentrations ot
sodium chloride and bicarbonate 1n serum

As soon as diagnoss of an ntrarenal tvpe of anura
15 established an accurate measurement of body weight
should be made and a bloed sample drawn for immediate
determmnation of woncentrations of bicarbonate chlonide

) Am J Ds Chld 7618 5 J1y 1918
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Patients without added comphcations particularly
water or water salt excess and acidosis trequentl) re
matn mentally clear despite severe ohgurm for five 10
eight days

Phase 3 1s that of durests and constitutes the earh
peniod of recovery Diuress 1s copious and may be prom
mently assocrated with excretion of salt In the fen
mstances 1 which kidney function has been studied for
long periods after an episode of acute renal msufficiency
renal function has returned to near normal i two to four
months

Grossly the kidneys mncrease 1n weight because of ab
normally large water content The greatest brunt of the
nyury 1s sustawned by the distal segment of the nephron
the glomeruli remamng 1ntact

Treatment during phase 1 consists of transfuston of
compatible blood to offset hypotension During phase 2z
a near normal state of hydration may be mamtamed by
water ntake equal to urmary volume plus the estimated
msensible water loss This varies between 800 and 2000
ce depending on emvironment fever etc Actdosts Is
checked by periodic admimstration of sodium brearbon
ate usually by mouth Plasma bicarbonate concentration
should be mamtained within lower limits of normal To
do this 1t 15 usually necessary to admumster about 4 Gm
sodium bicarbonate daily Diet should include about !
calorte/cc as flnd mtake during the early oligurc period
Intake of soft and general hosputal diets 15 encouraged
as early as possible and vitanuns B and C are admmis
tered orally Durmng phase 3 excessive water wnd salt
loss must be replaced

Treatment of Anuria Management of Patients with
Intrarenal Lestons Abrupt desvelopment of anura as the
result of intrarenal lesions i patients with previousiv
adequate renal function 1s encountered with ancreasing
frequency because reactions from transfusions of incom
patible bload crush mjuries and sulforumde therapy

produce this tspe of anurta As a result of study of mnc



DISEASES OF THE KIDNEY 489

large amounts of flusd 1s the best treatment for lower
nephron nephrosis and m support of their contentron
report the survnal of five of s1x patients treated in this
manner

Lower nephron nephrosis 1s severe ohiguria or anuria
following an imtial shocklike picture 1 which renal
suffictency occurs with subsequent uremia and usually
death Autopsies have revealed that kidneys 1n this con
dition are edematous and that the principal kidney lesion
15 degeneration and necrosts of cells of the ascending
loop of Henle and the descending convoluted tubules
The condition most often occurs after crushing injuries
to muscle transfusions with incompatible blood and sul
fonamde intoxicatron but has occurred m many other
condrtions

Management of lower nephron nephrosts 1s contro
versial Most urologists practice operative intervention
Uteteropelvic lavage especally for removal of sulfona
mide crystals has been widely used and kidney decapsu
latton has often been performed Decapsulation 1s recom
mended by Peters who believes that the chief factor
responsible for prolonged oligursa 1s ncreased 1ntrarenal
pressure On the other hand 1t has been claimed that
decapsulation cuts sympathetic constrictor nerve hbers
to the hidney and thus increases blood flow Thorn has
contended that patients reported to have benefited by
decapsulation would have improved without surgery and
that the apparent benefit of surgery resulted because 1t
was performed at a period when m the natural course of
the disease recovery might have been expected

In contrast to Thorn and others the authors believe
that fluids should be administered 1n large quantities to
patients with lower nephron nephrosis chiefly to dilute
toxic products d because of d hed kad
ney excretion They carefully mnduce edema during the
persod of oliguria as a method of dituting toxic products
The aim 15 to heep the patient alive until tubules recover
sufficiently which they usually do 8 10 days after onset
Optimal nutrition 1s assured by adequate calorie and
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and sodwm 11 serum Unt! the drection and magmitude
of the derangement already present 1n body fluds 1 as
certained the patient should recenve nothing orally or
parenterally lest mappropriate unguded reatment ag
gravate the existing disturbance Sufficient fiwds should
be allowed each day to heep body weight constant This
allovwance of water 1o replace umperceptible losses 15
moditied as indicated by serum concentration ot sodim
elesation 1 sodium concentration demands repleatt
ment of water deficst 1n addition to provision of water
tor 1nsensible expenditure whereas 2 lowered concentra
ton mdicates tmitation of water intahe untit norma!
value for sodium has been roughiy restored In the event
ot reduction 1n concentrations of serum electrolytes ap
propriate amounts of sodim chloride and bicarbonate
should be admimistered to restore the concentrations of
each to sausfactory values The only food substance re
qured s glucose of which enough should be provided
to furmsh infants 30-60 calories/kg./day Older children
and aduits are grven 100 200 Gm glucose/day yrrespec
tive of body weight Glucose can generally be given by
mouth

Practicabibity and efficacy of this plan of therapy 15
demonstrated by the fact that one of the quthors mmne
patients survived 11 days of complete anuna another
was maintained for 18 dayvs i which urine volume aver
aged onfy 40 cc daily and five patients survived anuna
of 14 davs duration Only two patients died In both
autopsy tevealed irreversible renal lesions

In most instances any substitute for the hidney such
as dialvsis from an arnficial membrane or from the pert
toneum 1nvofves msk to the patient and provides no
more certain preseriation of the integnity of body fluds
thin that obtamable with the principles discussed 1n this
report

Management of Lower Nephron Nephrosis Report of
Six Cases Wilham S Hoffman and Damel Marshall®
(Hektnen Inst  Chicago) believe that administration of

@ Arch Int M4 83209270 Ma b 1949



DISEASES OF THE KIDNEY 189

large amounts of flud 1s the best treatment for lower
nephron nephrosis and in support of their contentton
report the survival of five of s1< patients treated 1n thuy
manner

Lower nephron nephrosis 15 severe oliguria or anuria
following an 1mtial shockhhe picture 10 which renal 1n
suffictency occurs with subsequent uremia and usually
death Autopsies have revealed that kidnevs n this con
ditton are edematous and that the principal kidney lesion
15 degeneration and necrosis of cells of the ascending
foop of Henle and the descending convoluted tubules
The condition most often occurs after crushine njuries
to muscle transfusions with incompatible blood and sul
fonamide 1ntoxication but has occurred 10 many other
conditions

Management of lower nephron nephrosis 1s contro
versial Most urologists practice operative intervention
Ureteropelvic lavage especially for removal of sulfona
mde crystals has been widely used and kidney decapsu
fation has often been performed Decapsulation 15 recom
mended by Peters who believes that the chief factor
responsible for prolonged oliguria 18 1ncreased intrarepal
pressure On the other hand 1t has been claimed that
decapsulation cuts sympathetic constrictor nerve fibers
to the kidney and thus ncreases blood flow Thorn has
contended that patients reported to huve benefited by
decapsulation would have improved without surgery and
that the apparent benefit of surgery resulted because it
was performed at a period when 1n the natural course of
the disease recovery might have been expected

In contrast to Thorn and others the authors believe
that fluids should be admimstered 1n large quantities to
patients with lower nephron nephrosis chuefly (o dnlmc
tovic products 1 becau e of d kad
ney excretion They carefully induce edema during the
period of ohiguria as a method of diluting toxic products
The aim 15 to heep the patient alive until tubules recoyer
sufficiently which they usualls do 8-10 days after onset
Optimal nutrtion 1s assured by adequate calarie and
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protan intake amehoration of anemia by blood trans
fusion and provision of water soluble vitasmns Llectro-
hte and hydrogen jon concentrations are kept as nearh
normal as possible  Admumstration of speaific electro-
htes to correct speaific electrolt te abnormalies 15 some
times necessary The authors have had no experience
with use of the artificral kidney peritoneal mfusion of
ntestinal lavage

During the first 24 36 hours after oligurna has been
recogmized Z 3 L 1sotonsc sodium chlonde sotution con
tamng glucose and 1 I of \{/6 sodum lactate are ad
mimstered intravenously Tlud admimstration on sub e
quent days 1s based on chemical and chimcal findins
If severe acidosis continues sodwum bicarbonate 15
Jected intravenously with other fluds Taking food by
mouth usually in the form of a full soft diet supple
mented with vitamins B and C 15 encouraged Calemm
gluconate 20-40 cc of a 10 per cent solunon 15 often n
Jected to combat tetany phosphate and guamdine reten
tion After the first dvy most of the authors six patients
were given 2 L sodmin chlonde <olution 1n 5 per cent
glucose and 600 cc of M/6 <odiem lactate solption duly
1f edema flud was accumulating rapidly and concentra
tions of sodium and chioride remamed Jow 50N ec of 2
per cent sodum chloride <olution was admmstered
slowlv When the patient ate well and did npot vomst par
enteral admimistration of fluid was replaced by oral ad
rmstration and the quannity of salts desired was gnen
with food During pertods 1n which the patient was un
able to take fluids by mouth 30 50 Gm amino acsds was
admmstered ntravenoushy Dunng the entire period of
ohguna pentaithin was given i doses of 20000 umt
every three hours As soon 1s unmary output reached
500 ce daily admumstration of sodium chlonde by mouth
and yemn was discontinued and the patient was treated
a= though he had cardiac edema

Shock had occurred in each of the authors patients
except possibly one & ho had farbon tetrachlorsde poison
mg Ohguna persisted for 313 days A frad
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edema during the period of ohiguria but 1t disappeared
rapudly wath dwresss The usual symptoms of uremia
were slow to develop and vomting was less severe than
was expected Serum calcium concentrations tended to
be low and serum phosphate concentrations high Serum
protein concentrations were low Serum potassium values
rose consrderably only in the one fatal case Serum chlo-
ride and sodm concentrations which were lower than
normal despite the presence of edema were not elevated
by admimstration of 1sotomc sodium chloride solution
but were elevated bv admmstration of 2 per cent sodmum
chloride solution The tendency of serum nonproten m

trogen concentration to level off in later days of oliguria
in these patients despite continued intake of protein was
attributed to expansion of the extracellular fluid trom

find Relative mild ot uremic symp
tons was attributed to this expansion
(The deliberate mduction of edema for the purpase of

diduting the accumulating atovication products 15 certanly op-
posed to the pol cy of the authors of the preceding articles Our
impresston would be that it was fortunate that under these ar
cumstances only one patient developed termunal hydrothorax and
edema of the lungs The subject 15 doubtless cont oversial but
unt 1 further evidence 1s forthcoming we prefer to employ a regi
men that attempts pnmarily to mamtam homeostasis for measura
ble quantities such as electrolytes and water rather than for un
nown toxin —Eds 1

Artificral Kidney Chmical Expenences of Dualytic
Treatment of Uremia Nils Alwall Lembit Norvut and
A M Steins® (Umv of Lund) summarize their ex
perience with use of an artiicral kidney 1n 12 uremic pa
tients The artificial kidney used consisted of 10-11 m
Cellophane tubing providing a dialyzing area of about
6500 sq cm Tubing 15 wrapped around a cylinder of
wire netting and surrounded by a2 mantle of the same
materral The authors experiences showed the practica
Dbility of this apparatus and helped them perfect a technic
for using 1t Lasung therapeutic results are not clarmed
because in many pattents studied hidney disetse was too
advanced to permit survival

Sc 1 v 13 58 60 1949
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Cause of urerma 1n one case was ureteral obstruction
from cancer n one hypertension with nephrosclerosts
1 two cystre hidneys 1n four acute subacute nephntis
and 1n four chromc nephnitis In all patients nonprotemn
mitrogen was over 200 mg per cent when treatment as
mstituted

Nonprotemn mitrogen concentration was substantially
reduced in all patients 11 whom the artifical kidney was
used Stmul y serum conc of unc acid
xanthoprotemn and indican fell Total base remained un
changed 1n patients in whom 1t was normal at start of
treatment and increased in those m whom 1t had been
low Bicarbonate values when low at onset of treatment
became normal and when normal before treatment
showed no change

It was possible to contmue treatment for 20 hours of
more without noticeable incons emence to the patient As
much as 200 L blood was dialyzed i one treatment
Blood pressure changes were msigmficant

Large doses of heparin were used in the begmnming
but 1n later cases imtial dose was 100 mg and not more
than 300 mg was used during 10 12 hours dalysis Con
struction of the authors dialyzer was calculated to 1€
duce nisk of blood coagulation Blood did not as 11
Kolff s apparatus pass rotating couplings a rotating
cvlinder or a Beck tube pump length of Cellophane
tubing was only one quarter that in Kolff s apparatus
and blood was pressed 1n a thin layer through the tubing

In an amazmngly short time after imtiation of treat
ment with the artificial kidney stupor nausea and vomit
ing of uremia diminmished

Adjusted hydrostatic pressure prevented nflow of
water from the saline solution to the blood and thus elim
imated the possibility of causing edema Lowering the
dialvzer 70 cm below the patient and adding up to 7>
per cent glucose to the solution were ineffective mn 1€
moving enough flud from the patient to make the pro
cedure of practical value for relief of edema ‘Though
Jung edema sometimes appetred during o , l:‘tl}’
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after treatment 1t was thought that this comphcation
would have occurred 1n the normal course of the urenua
and could not be blamed on use of the artificial hidney
No increased strain on the heart was apparent

Temporary chills occurred 135 2 hours after imtration
of treatment but were not considered of great sigmh
cance Contrary to kolffs experience hemolysis pre
sented no great problem

Kidney Substitutes 1n Urerna Use of Kolif’s Dialyzer
m Two Cases 15 described by R A Palmer and P
Rutherford® (Vancouver B C) The artificial kad
ney used consists of a Cellophane tube 50 §t long wound
spirally around 2 wooden drum which rotates at 25 30
1pm through a water bath contarmng essential electro
Iytes and glucose A special hallow axle and rotating
coupling at each end permits continuous blood flow dur
g drum rotation All parts 1n contact with blood are
Lept sterile but the Cellophane 1s a sufficient barner to
Bactesia 50 that sterbzation of water bath and other
parts of the apparatus s unnecessary Temperature of
the bath 1s mantained by a heating element Bubbles are
trapped before blood 1s returned to the patient Trans
fusion of 500 800 cc blood 1s given to compensate for
amount of blood 1n the apparatus Dialyzing surface of
ahout 24000 sq cm 1s comparable to that provided by 2
normal kidney The water bath contamns 057 per cent
sodium chloride 004 per cent potassium chlonde 02
per cent sodium bicarbonate and 225 per cent glucose
in 100 L tap water

The authors experiences confirmed the observations
of others that this apparatus effectively reduces reten
tion of mitrogenous and other substances Technical ap
phication of the method 1s not difficutt In two mstances
venous flow did not heep up with artersal flow probably
because the saphienous vein used was too small or was
m spasm Although the apparatus constitutes an artef1o
venous shunt none of the charactenstic effects on cardio
vascular function were noticed except shight tachycardia

{C 4 M AT 60 61266 M 1 1949
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Since es enttal electrolytes are readily dalizable thes
tend toward eqhbrinm with the water bath and are
eastly controlled except for calcium which must be re
placed occastonally during treatment Although the au
thors patients were not weighed before and after dal
sis both appeared more hydremuc after treatment than
hefore

Control of water balance depends on mamtaimng
sodinm concentration at the lowest safe Jevel and use of
~ome substance in the bath which will act as a collod
Repeated observations of serum chloride levef and carbon
dioxsde combining power durning dialvsis are necessary
The problem of providing sutable colloid for the water
bath has not yet been sufficently studied Sodmm chilo-
ride concentration of 0 57 per cent 13 considered safe The
authors first patient died of pulmonars edema A sodwm
chlonde concentration of 06 per cent was used 1n the
water bath for this pattent Heparin tn doses of 300-100
mg should be used at the start of dialysis and m 50 100
mg doses during dialysis as indicated by blood coa.ula
uon time Blood sugar rose to 1000 mg per cent 1n one
patient at a tme when drowsness and armtabihity of
uremia were clearing and was partilly controlled by a
small dose of wmsulm

The authors recommend nse of ureteral irngation ot
sympathetic block in patients with anurma If atter these
procedures are dane renal function does not return mn
four to six days it ts suggested that a dials zer be used
Tt 1» thought ta be more adequate than methods myoly
ng portions of the gastrointestinal tract or pleura and
to avold the disadvantages of peritoneal lavage 1€
peritomtis ilens and difficulty in mamtaimmg adequate
flow ‘The anthors two cases follow

Casg 1~VWoman 23 became anunc dunng shock from
premature eparation of the placenta and massive hemorrhage
which required two blood transfusions A renal biopsy specy
men taken exght days after delivery at the time ot bilateral
renal decapsulation showed cortical necrosts Gastric suction
was mamntamed 1nd she was grven 2000 3000 cc £ 5 per cent
elucase mtravencush and almost daly bt usions
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Dualv t» was performed oz ths tenh ard thunteerh dv  In
the firt dualves 3M0 ec. blood was datvzed everv kear to-
eght kours and m the econd 67009000 cc/brar tor X
bowes Tewnaranlv are- each treatment ke kowed symrto-
valse refl trr
130 to 118 g perce’t_l,n..cﬁowippmrr‘an'b.: ceccnd
dialy .3 2nd rocrea e, bt the pauent ded ¢ pulmomary edeza
tonr dav- atter the seccid datris Dunng dabv1 there wee
Frpocalcerma acd hvperglveem.a

CasE 2—\ cman, 36 was brentalized in hock trom kemo
thage mdcced by aborten. Ske was amenc 13- nee dovs de-
7 ¢ 2 planchric blxh Blood dalv 1 for 1x hou— wib
tlood fow ot ~0-110 cc e recrl od 1l ot EeTpro-
tern ritogen from 200 to 126 & per cen.. rep €y merea g
trme owprt, and sarvival
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PART IV
THE HEART AND BLOOD VESSELS

Perhaps the mo t sigmficant and certamly the most exciing new
developments are the prelimmary reports (from Maya Chinic and
¢l ewhere ) suggesting that compound E {wh ¢h s a product of the
adrenal gland and has nothmg to do with vitamin E) and
(the adren corticotrophic hormone of the anterior pitu tary) may
have a benehcal effect on acute rheumatic fever It will probably
be some years before these substances become generally avatlable
Meanwhie 1t should be empha 1zed that there 15 no convincing ev:
gence of the value of vitamin E 1 the therapy of cardiovascular

isease

In selecting articles jor abstractimg this year special emphasss
has been placed on those dealmg with treatment and disturbances
of the peripheral circulat on Although the hiterature 15 filled with
reports mostly of small importance on electrocard ography rela
tively few have been abstracted There 15 a wide pread tendency
to put too much emphast on this method and to base far reachng
yudgments on munor electrocardiographt changes It eem to be
the history of most valuable tools that they inevitably undergo a
period of misuse and abu e before their true place m th medical
armamentar um 1 established

—TiNseexy R Harrison

DIAGNOSIS OF HEART DISEASE

The phys cian 15  kely to be bewildered by the ncreas ng number
of relatiyely new methods available for study of the heart These
wmclude ball: tocardiography angiocardiography cardiac catheter
wzation an ) m addition
to the newer technics 1 electrocardiography These various tech
mucs niot only a ¢ of value 1n research but n the hands of those with
special experience are of value i determin ng the presence and
the type of heart disease Neverthele s jor the average phys cian
and for the specralist n the field of heart d sease physical exam na
tion of the patient (not of the heart alone) 3 st Il the mo t valu
able objective procedu ¢ m soluton of ca d ovascular problems

‘ven mare important 15 a careful and thorough h tory which pro-
Vides the best ndex 10 the heart s funct onal capac ty and hen e to
prognosts and often prov des the sole means of d agnosing the earlier
stages of d stu bances of the coronary cireulat on

In view of these con derations it may not be mappropriate to

499
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begn this chapter with articles stressing_the smportance of wfor
mation cbtained by the unaided senses —Ed

Auscultation of the Heart 1s believed by Samuel A
Levine! (Harvard Umv) to be a more yaluable pro
cedute than 15 generally reco,nized He recommends
bistenang only to the first heart sound for several sec
onds then only to the second sound then only to the
systolic interval and fipally to the diastohic mmtersal The
first heart sound 1s assumed to be entirely vahular 1
orizim When excessive tissue 1s interposed between
heart and stethoscope both heart sounds are dimmshed
but alteration of first sound intensity without simultane
ous change m intensity of the second sound may be of
great sigmhcance Intensity of the first sound may be
ncreased by conditions which ncrease veloats of blood
flow—anemia hyperthyroidism exercise nfection and
emotton-—and 1t 15 increased in mitral stenosis

Levine conducted studies recentlv on patients with
alterations in intensity ot the hrst sound not attnbutable
ta any of these conditions This study was based on the
belief that loudness of the first sound depends on exact
posttion of auriculoventricular valves at the istant ven
tricles contract It 1s assumed that the first sound 15
touder 1f valves are deep in the ventricles and wide apart
and tamnter when valves are higher up and closer to
gether Normally ventricles contract 016-0 18 second
after auricles contract It auriculoventricular conduction
time 15 prolonged intensity of the first heart sound 13
diminished A case 15 aited of a man aged 50 who had
fainted several times but whose physical examination
revealed no abnormalities untf diminution of the
firsy heart sound was detected Prolongation of P R i
terval was suspected and was verified by ECG and later
experience proved that be had had Adams Stokes syn
drome

Because 1n complete dissociation of auricles and ven
tricles the interval between auricular and ventricular
contraction Vafes from beat to beat 1ntensity of the

ST Bt He t] 1021328 Octole 194t
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first sound varses 1n this condition In Figure 89 simul
taneous tracings of phonocardiograms and electrocardio
grams of a patient with complete auriculoventricular
block show the loudest first heart sound to occur simul
taneously with the shortest P R intersals

Sometimes 1t 15 chimcally valuable to remember that 1n
paroxysmal ventricular tachycardia auricular rhythm
15 independent of ventricular rhythm and 1s accompanied
by variations in mtensity of the first sound 1n paroxys
mal aurscular tachveardia  auriculoventricular conduc

e OF THE FIRST HEART HEART BLOCK "!
t "

Fg 89—M 33 weh Adm Sth d Ldtft 4 ()

mowth y B ¢PR t I Imt_ ty f ytl m m (SAf)

n TLAC Tty 1 Le s A Bt H t] 1w0aizg
0tb  198)

1100 time 15 constant and there 15 no varation in intensity
of this sound This distinction and failure to influence
ventricular tachyeardia by vagal stimulation help to dis
tinguish between the two

Auricular flutter 15 accompanied by constant aursulo
ventricular conduction time and therefore first heart
sounds are of constant mtensity n auricular fibrillation
first heart sound may vary in mtensity because of varra
tions 1n P R nterval Brief exercise irequently comerts
trregular rhythm to a regular one in patients with flutter
but 1n patients with fibnllation rhythm continues trregu
far after exercise After vagal stmulation such as hold
g a deep breath the rate slows and then becomes fast
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Stemnberg® (New York Hosp ) were able to demonstrate
pericarditis with effusion 1n four patients by mjecting
radiopaque substances into the cardiac chambers by
cardiac catheterization Chest x rays showed the cardiac
silhouette to be much smaller than the pericardial Fig
ures 90 and 91 demonstrate the difference m radio
pacity of the heart and pericardial fluid 1n two patients
with pericardial effusion studied by angrocardiography
In two of the four patients presence of pericardial

Fg 90 (Lf) —Cont tflm ttwosec ds Rghtsbla m om t
) aaad a v cardsal 8 ¢

ght at um 1°d Not pe
w o dj mtt ghtat um
Fg 91 ( ght) ~Cont ¢t filmatl sepnds P lmonay 1fat m
left nts] nd 20ta are opcfiy Shad w of p ard I fl 4 see

a
(Curt yof Wiilm R G dStnb g1 Am J R tgnol 614144
I ry 1949)

effusion was not suspected clinwcally and was not sug
gested by routine < ray studies None of the patients had
any serious reactions during or after angmcardlogra?hy

Results of Anatomicoclincal Study of 171 Cases of
Apical Systolic Murmur C Callebaut* (Paris) made
414 observations of various cardiopathies with autops)
and found 171 apical systolic murmurs (40 per cent)
that could be drvided 1nto two large etiologic groups

1 Rheumatic cardiopathies 98 cases (57 per cent of
apical systolic murmurs or 24 per cent of cardiac cases
studied) The systolic murmurs were due to mitral

Roc tg 1 61 4144 1949
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sufficrency and occurred as organic murmurs from valva
lar lesion an the classic sense or as functional murmurs
from myocardial dilatation or alteratron

2 Vanous cardiopathies mcluding especially the ar
teriosclerotic and semle hearts mainly 1n patients be
tween 51 and 70 73 cases (43 per cent of apical systolic
murmurs or 18 per cent of cardic cases studied)
Twentv seven patients had hypertension (systohic pres
sure 180 mm or over) 14 myocardial mfarct (3 also
had hypertension) 11 angina pectoris (4 also had hy
pertension) 8 syphihitic aortitis (5 had hypertension)
and 13 semile heart with more or less cardiac insufficiency
(1 with hypertension)

Explanation of the systolic murmur 1 these 73 cases
was far from clear Chimically only one patient had sys
tolic vibration 33 murmurs were soft and of the 20
which were more mtense 11 were holosystolic 30 mur
murs spread beyond the apex and a gallop was heard
two thirds of the cases In most date of appearance of
the murmur was vague and only rarely could correct
mformation be obtained after myocardal miarction

Aumpsv revealed that 1n 58 cases the papillary muscle

or chordae tend: were 1nvolved In 24
of 41 cases with normal mitral orifice the left ventricular
was dilated The papillary muscles were mnvolved n 10
myocardium 1n 13 myocardium and papillae 1n 15 myo
cardum and papillae with thick chordae 1w 1 and
papillae with shortened chordae m 2 In one case the
mitral orifice was slightly narrowed and papillae were
mvolved with thick chordae Mitral onfice was dilated
1 16 cases 1n 12 of which the left ventricular cavity was
dilated The papillae were mvolved m three mjyocardium
m six myocardium and papiflae in five and myocardim
and papillae with thick chordae m two

n 15 cases papillary muscles and chordae were not
affected The mtral onfice was normal m mmne 1 six
of which the left ventriculer cavity was dilated The
mitral onfice was dilated in six 1 five of which the
+ _ar cavity was dilated
N
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Stemnberg® (New York Hosp ) were able to demonstrate
pericarditis with effusion 1n four patients by mjecting
radiopaque substances into the cardiac chambers by
cardiac catheterization Chest  ray» showed the cardiac
silhouette to be much smaller than the pericardial Fig
ures 90 and 91 demonstrate the difference in radio
pacity of the heart and perscardal flnd 1n two patients
with pericardial effusion studred by angiocardography
In two of the four patients presence of pericardial
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effusion was not suspected climcally and was not sug
gested by routine x ray studtes None of the patients had
any serious reactions during or after angiocardiography

Results of Anatomicochmical Study of 171 Cases of
Apical Systoic Murmur C Callebaut* (Pans) made
414 obscrvations of various cardsopathies with autopsy
and found 171 apical systolic murmurs (40 per cent)
that could be divided 1nto two large etiologic groups

1 Rheumatic cardiopathies 98 cases (57 per cent of
apical systohic murmurs or 24 per cent of cardiac cases
studied) The systolic murmurs were due to mutral in

Roc tg 1 614144 J 1949
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CONGENITAL HEART DISEASE <07

a corregated patch of localized mtimal thichemng
thought  to result from trauma produced by a jet of
blood striking the wall after passing through the zone
of aumc narrowing This lesion 1s important because 1ts
ity may prevent ad healing 1f sutures are

placed through 1t or 1f 1t 1s left 1n place a saccular anen
rysm may develop n this region The authors do not
constder coarctation the result of overgrowth of the
ductus arteriosus nto the aorta The intima which s
mvolved most markedly n coarctatton 15 not con
cerned 1n clasure of the ductus arteriosus It 15 thought
that the zone of intimal thickening increases durng the
Iifettme of the patient with coarctation

Death usually results from congestive heart fatlure
rupture of the aorta travascular bactersal infection or
wtracramial lesion

Collateral Circulation —Jesse E Edwards O Theron
Clagett Russell L. Drake and Norman A Christensen?
point out that the subclavian arteries through communt
cation of their branches play the paramount role i
carrying blood from the part of the aorta above the co
arctation to the part below Intercostal arteries are the
most mmportant anastomotic bridges because of theirr
communications with the aorta below the coarctation
and with the internal mammary musculophrenic supe
fior epigastric antertor spinal and lateral thoracic ar
teries and the descending branch of the transverse cerva
cal artery Vessels about the scapula which commum
¢ate with intercostal arteries contribute materially

Dulated itercostal arteries notch the nibs on the in
fersor and antertor aspects of the main body of the rib
at the point where 1t jomns that part of the nib which
forms the wall of the costal groove

Clinical Features Rewvicw of 96 Cases—Norman A
Chustensen and Edgar A Hines Jr® report that from
1925 to 1947 119 patients at the Chnc were diagnosed as
having coarctation of the aorta Records of 96 were suit

() Ry SufMet MO 253339 Jir 21 1948
(8) 1 pp
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The apreal systolic murmur 1n these arteriosclerot
or aged hearts 1s nearly always related to myocardial
alterations of the left ventricle In 4 per cent (3 of 73
c1ses) the heart seems to be normal

CONGENITAL HEART DISCASE

The rapid advances m therapy and in diagnosss of congemital
heart discase are illustrated by the articles abstracted n this chap
ter The time has passed when the physician can be content with 2
diagnosis of congenital heart discase of the cyanotic type When
doubt ewists after the usual chmical and roentgenologic studses have
been made such special mvestigations as angrocardiography of
cardac catheterszation must be employed It 15 probable that future
advances with the ly sim o h
raphy will make this method of increasmg value an the diagnosis
of the less common congemtal disorders

It should be stressed that congenital malformations of the heart
which are nat associated with cyanosis and which are amenable to
surgecal cure (patent ductus arteriosus coarctation of the aorta and
double aorta arch) are usually diagnosed readily by the ordinary
chmeal and roentgenologte procedures —

Symposium on Coarctation of Aorta~—Hustorical Ke
zrew —Norman A Chpstensen® pomts out that though
coarctation of the aorta has been diagnosed for I
vears only m the past 10 years has ammal research been
carried out on the surgical aspects of this condition and
only m the past 5 years has successful surgreal recon
struction been done in man

Pathologic Considerations —Jesse E Edwards Norman
A Chnstensen O Theron Clagett and John R MeDon
~1d® describe the configuration of coarctation of the aort2
as resembling two cones with the apexes placed end 0
end The usual location of this condition 1s the yiamty
of the aortic mnsertion of the ligamentum arterrosum At
times a zone of narrowing extends for several centime
ters When the mterior of the aorta 15 examined a dia
phragm ke structure 1s found to cross the lumen A
small opening 1n the diaphragm constitutes the aortic
Jumen at the involved Jevel Just distal to the stricture 15
TTE) P e SNt May Ciin 253254 July 28 1940

g)) Bipaen




CONGENITAL HEART DISEASE 500

means of a venous occlusion plethysmograph with a
compensating sprrometer recorder found only msigmfi
cant abnormalities 1n the resting blood flow of the ex
trematies of patients with coarctation of the aorta as com
pared with the flow n the corresponding extrermties of
the same number of normal persons under 1dentical con
dittons Studies made before and after exwsion of the
coarctate portion m some cases of coarctation however
showed a shght average decrease i biood flow to the
arms and an increase 1n that to the legs after operation

Pre and Postop Studies of I dial and Intra
Jemoral Pressures wn Patients with Coarctation of Aorta —
George E Brown Jr O Theron Clagett Howard B
Burchell and Earl H Wood found that delaved onset
of the femoral pulse wave was elimmnated after operation
Values for arterial blood pressure however were
changed little by operation when the aorta was anas
tomosed to the subclavian artery but much more stk
g changes occurred when there was end to end anasto
mosis of the aorta

Surgical Treatment —O Theron Clagett® reports re
sults 1n 21 patients aged 7 34 The best time for opera
tion 15 duning the second decade Before this period the
20Tta 15 not large enough for satisiactory anastomosis
moreover 1t 15 not yet hnown whether the aorta after
anastomosis will inerease 1n size as normal growth oc
curs After age 20 on the other hand there may be con
siderable vascular damage 1 coarctation 1s severe Older
Ppatients have not been demed operation when they de
manded 1t

In eight patients 1t was mmpossible to do an end to end
anastomosis hecause of the length of the se.ment which
would have had 10 be resected or because of the location
of the stricture In these patients the aorta was anisto
mosed to the left subclavian artenn Results were not
good In 13 patients end to end anastomosis was done
There were five deaths m the entire group Two patients

o F St £ M 358 Iy 21 1948
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able for evaluation Important clinical features 1 duag
nosis are differences in artersal pulsations and blood
pressure of the upper and lower extremities murmurs
collateral circulation rib notching on x rays and char
acteristic direct 1ntra arterial radial and femoral artern!
pulsations and blood pressure differences Of the %6 p2
trents 76 were males High blood pressure was the most
frequent presenting complaint but sy mptoms were vaned
and not characteristic Pulsations i the abdomimal aort3
and 1n the legs wese fecble or not palpable mn 84 per ce2t
of pattents and were reduced yn all but two of the others
Pulsations sn the neck and upper extremsties were fre
quentlv described as bounding Hypertension i the
upper extrermties was found in 89 per cent Colfateral
circulation was recorded in 74 patients Most frequentl}
scapular and nfrascapular regtons were ymvolved Mur
murs were heard 1 94 per cent the most characteristic
bemng a loud precordial sy stolte murmur maximal over
the base of the heart In 20 per cent there were drastolic
murmurss i this reglon A small number of patrents ha
x ray and electrocardiographic evidence of myucardl:ﬂ
damage Lxcept in complicated cases renal function wds
normal

Velue of Roentgenologic Dwagnosis—David G Pugh®
states that notching of the ribs 1s almost pathogaomoni
of coarctation of the aorta About one fourth of patients
with coarctation however exhibit no defimte x ray €V
dence of this condition Absence of this reoentgen sign 1?
luldren may be explained by the fact that collateral cir
culation has not yet developed and sn adults 1t must be
assumed that constrictson of the aorta 15 not sufficsent to
necessitate development of large intercostal artertes In
some patients \ ray examunation first callé attentron to
the condition

Studies on Blood 'ow 1n Extrenmties  Determinations
before and after Lression of Coarctate Region —Khahl
Wakun Owen Slaughter and O Theron Clagett? by

T Peoe Saff M et My Cln 23343347 J 1y
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means of a venous occlusion plethysmograph with a
compensating spirometer recorder found only msigmfi
cant abnormalities 1n the resting blood flow of the ex
tremities of patients with coarctation of the aorta as com
pared with the flow 1n the corresponding extrenuties of
the same number of normal persons under 1dentical con
ditions Studies made before and after exciston of the
coarctate portion 1n some cases of coarctation however
showed 2 shght average decrease i blood flow to the
arms and an increase 1n that to the legs after operation

Pre and Postop Studses of 1 adial and Intra
femoral Pressures wn Patients uith Coarctation of Aorta —
George £ Brown Jr O Theron Clagett Howard B
Burchell and Earl H Wood found that delayed onset
of the femoral pulse wave was elimimated after operation
Values for arterial blood pressure however were
changed little by operation when the aorta was anas
tomosed to the subclavian artery but much more strik
g changes occurred when there was end to end anasto
moss of the aorta

Surgical Treatment —O Theron Clagett® reports re
sults 1n 21 patients aged 7 34 The best time for opera
tion 15 during the second decade Before this period the
aorta 15 not large enough for satisfactory anastomosis
moreover 1t s not yet known whether the aorta after
anastomosts will increase 1n size as normal growth oc
curs After age 20 on the other hand there may be con
siderable vascular damage 1f coarctation 1s severe Older
patents have not been dented operation when they de
manded 1t

In eight patients 1t was impossible to do an end to end
anastomosts because of the length of the segment which
would have had to be resected or because of the location
of the stricture In these patients the aorta was anasto
mosed to the left subclavian artery Results were not
good In 13 patients end to end anastomosis was done
There were five deaths 1n the entire group Two patients
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died of heart failure postoperatively and three of separa
tion of the anastomosis None of the last six patient>
hase died Results are evaluated as satisfactory m 12 of
the 16 patients who survived operation

Analysis of Malformations of Heart Amenable to
Blalock-Taussig Operation 15 presented by Helen B
Taussig* (Johns Hopkins Univ ) Ouer all mortalitv for
350 operations on patients of all ages wath all types of
cardiac malformations and a chmical dagnosts of mnade
quate pulmonary blood flow was 19 per cent for a later
group of 250 operations st was less than 10 per cent
Among chuldren aged 2 12 with tetralogy of Fallot on
whom 1t was possible to use the subclavian artery opera
trve mortality was less than 7 per cent Operative risk 15
considerably greater 1n persons with atypical malforma
tions with pulmonary stenosis or atresia

Accurate dia,nosis of atypical malformations 15 ¢
tremely difficult Patients with malformations other than
tetralogy of Fallot who have been mmproved by opera
tion mclude those with a cardiac contour similar to that
of tetralogy of Fallot but with left axis deviation those
with partial rotation of the heart on its axis and possibly
those with pure pulmonary stenosis and an auricular
septal defect

Six criteria are essential for successful completton of
operation on a patient with any unusual malformation
(1) Primary difficulty must be lack of adequate pul
monary blood flow Children 50 affected squat w hen tired
Reduplication of the second sound 1s good evidence that
both great vessels are functionally important A pure
second sound suggests that functionally there 1s but one
great vessel Pulmonary congestion or hemoptysis 15
strong presumptive evidence of adequate pulmonary
blood flow (2) There must be 2 pulmonary artery to
which the systemic artery can be anastomosed Persistent
patency of the ductus arteniosus clearly indicates pres
ence of a pulmonary artery In infants with adequate
blood flow lungs are excep Ny clear r ph
TGy Am Hert] 3631333 September 1948
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scally while if collateral airculation develops via poste
nior mediastinal vessels Tilar shadows become exagger
ated Angiocardiography may aid m visualizatton of
the pulmonary artery Finally it may be impossible to
determine existence and size of pulmonaty artery with
out thoracotomy (3) A systemic artery must be avail
able for anastomosis  (4) Difference 1n pressure between
systemic and pulmonic circulation must be such that
blood will flow from aorta to pulmonary artery Unless
pulmonary atresia 1s present pulmonary pressure may be
measured by catheterization of the heart and passage of
the catheter 1nto the pulmonary artery (5) Lung struc
ture must be such that patient can survive collapse of
one lung and occlusion of one pulmonary artery (6)
Heart structure must be such that 1t can adjust to altered
arculation

There are four primary considerations with regard to
heart structare (1) Venous blood must be directed to
Svstemic cireulation for to benefit the patient unoxygen
ated blood must reach the lungs An overriding aorta or
some other right to left shunt ts essential to fulfil this
condition Abnormally short circulation time arm to
tongue of less than 10 seconds indicates clearly that
venous blood has reached the aorta without passage
through lungs Angrocardiography or catheterszation
will also demonstrate overridmyg aorta  (2) Oxygenated
blood must reach the aorta Size of aorta and degree of
dextroposition determine the ease with which oxygen
ated blood from the left ventricle 1s directed to the aorta
Accurate evaluation of this point preoperatively 1s emg
matic  (3) Blood must circulate contmuousty at an
accelerated rate With a single ventricle there 1s never
difficulty 1n expulsion of blood from the common cham
ber into the aorta A gross defect 1n the auricular septum
will present no difficulty If there 15 tricuspid atresia and
only a small defect 1n the auricular septum expulston of
blood from right to left auricle may be difficult Left
aus deviation 1n cyanotic patients may indicate tr:
cuspid atresia defective development of the right ven
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tricle and a small auricular septal defect Pulsation at the
margin of a normal sized liver 15 strong presumptive eVl
dence of tricuspid stenosis or atresta combmed with an
opening 1 the aunicular septum so small that expulsion
of blood from the right auricle 1s dffienlt (4) Carduac
reserve must allow the heart to carry the mcreased load
placed on 1t by altered arculation Postoperative course
15 the best test of these factors Only 2 or 3 of 220 pa
uents followed more than two years continued to show
merease 1n heart size six months atter operation Ia
about 40 per cent ot patients the operation has caused
no demonstrable cardiac enfargement In about 30 per
cent the heart enlarged during the first three weeks
after operation but progressed no further Almost an
equal number had an increase 1n heart size between dis
charge and return for the six month chech up Thereafter
enfargement ceased Enlargement occurring between
three weeks and s1x months coinaides with the pertod 1
which the patient first greatly increased his activity
Follow up studtes indicate that in most children anasto
mosis of the subclavian to the pulmonary artery 1s as
benehcial as when the innominate artery 1s used and the
foad placed on the heart 1s I1i hter

Method of Increasing Lung Bloed Supply 1n Cyanotic
Congenital Heart Disease was devised by N R Barrett
and Raymond Dalev (St Thomass Hosp London)
To mcrease pulmoniry biood supplv m patients with
tetralogy ot Fallot two operations have been devised
In the Blaloch operation a systemic artery 1s an
astomosed to one of the pulmonary arteries The second
operation 15 incision of the stenosed pulmonary valve
These operations cannot or should not be performed on
all patients with tetralogy of Fallot In some pufmonary
arteries are absent or too small to perrmt anastomosis
Blalock s operation may be impossible 1f the aortic arch
and the pulmonary artery are not close together The
condition of some patients 15 so serious before operation
that the surgeon may hesitate to embark on a prolonged

) Bt M J 169970 Apr 23 198
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operation Conversely function may be altered so shightly
that a fong operation seems unjustifiable

It occurred to the authors that m such patients pul
monary blood flow might be increased by production of
pleural adhesions to bring systemic blood to the pul
monary circulation Such collaterals have been found n
patients born without pulmonary arteries 1n patients
who have had artificral pneumothorax for long periods
and m fact at thoracotomy 1o many patients with tetral
ogy of Fallot

In one child on whom the Blalock procedure was at
tempted a large number of pleural adhesions had to be
dissected to free the aorta and the pulmonary artery
The pulmonary artery was too small to permit anasto
mosts and the child dred 20 minutes later Autopsy
showed that the left pleural cavity was obliterated by
adhesions and 1t was thought that death resulted from
removal of collateral circulation present in these adhe
sions In another patrent the Blaloch procedure could
not be performed because 1t was impossible to approxi
mate the subclavian and pulmonary arteries The parents
were told that nothing could be done Surprisingly the
patient returned a few months later greatly improved
and 1mprovement was presumed to have resulted from
creation of pleural adhessons at operation

With these expertences 1 mind the authors set out
10 create pleural adhesions 1n patients with tetralogy of
Fallot The method imnvolved removing the parietal
pleura from the upper mediastinum from the dome of
the pleura and from the upper half of the chest and
dusting powdered asbestos onto the faw surfaces An
other operation to improve circulation to the lungs en
talled bringing the omentum into contact with the
Paretal pleura When the omentum was brought mto
the chest via holes 1n the diaphragm progresstve dia
phragmatic hernias were created s0 1t was most practs
cal to bring the omentum up 1nto the chest via the rectus
sheath immedsately superhcral to the muscle fibers of the
transversus abdominis
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Operations of this type were performed on s1x p3
trents and wudging by climeal signs such as improved
exercise tolerance dmminution of cyanosis and less fre
quent squatting good results were achieved t two pa
hents three athers were considerably improved Tn onlv
one pattent were results poor Sigmficant mprovement
oceurred 11 three of four patients on whom details of
resting oxygen saturation were obtamned before and after
operation In six patients oxygen capacity was meas
ured befure and after operation and n four there wese
sizmificant decreases In another oxvgen mtahe and
carbon dhoade production chan,ed from decdedh b
normal to normal Posubly the e results will be m
proved atter longer follow up periods

Atrioventricular  Anastomosis  Addinonal  Valve
A Rappaport J F Murray and L S Davies® (Unmy of
Toronto) created 1n artificsal valve in dogs between the
left auricle and left ventracle They hope that this opera
tion will be of value 1 treatment of patients with steno
s1s or rutral valve msufficiency Operation was per
formed on 13 dogs with only 1 death Success was
achieved by reducing to econds the phase of operation
during which the ventricle 15 open thus himitiny blood
loss to 30 150 ¢c

Tecuvic ~Through an inciston m the fourth intercostal
space for the left auricular appendage or in the third mter
castal space far the right the app ndage 1s visuahzed A curved
clamp 15 placed at its base The appendage »s jomed to the
myocardum of the adjacent ventricle by a row of mattress
sutures and opened lon,tudinally along its borders so that
two flaps joined at thete tp result A thread 1s drawn through
the ty o Jateral mcisions to be used later as a guide thread
An muston 15X 5 mm 1s mtde n the anterior ventnicular
wall A curved needle 15 sntroduced wnto the heart cavity 3 em
pelow the ventnicle opening The gude thread is threaded into
the curved needle 1nd the latter 1s pulled out quickiv drawing
the appendage nto the ncision and yentricnlar cavity Anas
tamosis 15 completed by mattress sutures uniting the anterior
wall of the appendage to the edge of the vemtnicudar meision

No regurgiation throngh the anastomosis was ob
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served After the clamp 15 opened blood from the atrium
streams through the anastomosss and pulsates m rhy thm
with the atrium

Double Aortic Arch Report of Two Cases 1s made by
Willis ] Potts Stanley Gibson and Robert hothwell®
{Children s Memorial Hosp Chicago) Smce establish
ment of a snccessful surgical treatment for double aortic

Fg 92—~L:t Jflm hwg 4
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arch every pediatrician has been on the loohout for such
cases The chmcal picture 1s charactertstic Laryngeal
stnidor and respiratory difficulty are wsually the first
symptoms and appear shortly after birth They mav be mild
or severe are often intermittent and may varv with the
mfants position Resprrations are usually rapid and
noisy and even during sleep breathing 1> labored There
mav be wheezing and attachs of severe dyspnea are
) A RS g57 733 Aquta0ds
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Operations of this type were performed on aiv pa
tients and judging by chimcal signs such as smproved
exercise tolerance duninution of cvarosss and less fre
quent squatting good results were achieved m two pd
tients three others were considerably 1mproved In onh
one patient were results poor Significant improverent
occusred 1n thres of four patients on whom details of
resting oXygen saturation were obiained before and after
operation In six patients o\ygen capacity was meas
ared before and after operation and m four there were
swmfieant decreases In another oxygen mtake and
carban dioxade production changed from decidedhy b
normal to normal Possibly these results will be m
proved after longer follow up periods

Atrtoventricular  Anastomosis  Addstional  Valve
A Rappaport J F Murray and L § Dawses® {Umv of
Toronto) created an artificial valie mn dogs between the
Teft auricle And left ventricle They hope that this opera
tion will be of value in treatment of patients with steno
sts or mutral valve insufficiency Operanon was per
formed on 13 dogs with only 1 death Snccess was
achieved by reducing to seconds the phase of operatim
durin,, which the ventricle 1s open thus himting biood
loss to 50 150 cc

Tecunsc ~Through an ncr 1on 1n the fourth wtercostal
space for the lett auriculir appendage or in the third ter
costal space for the right the appendage 1s visualized A curved
clamp 15 placed at wts base The appendage 18 jouned to the
myocardum of the adjacent ventricle by a row of mattress
sutures and opened longitudinally along its borders so that
two flaps yon d at thewr tip result A thread 1s drawn through
the two lateral mcistons to be used fater as a gmde thread
An masion 15X 5 mm 18 made in the anterior ventricular
wall A curved needle 1s introduced nto the heart cavity 3 tm
below the ventricle opemng The guide thread 1s threaded nto
the curved needle and the latter 15 pulled out guickly drawing
the appendane 1nto the moision and sentncular cavity Anas
tomosis 15 completed by mattress sutures umiting the antenor
wall of the appendage to the edge of the ventrienlar masion

No regurgitition through the wnistomosis was ob
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Pathologic studies have shown that an ascending
aortic arch 1n patients with this condition splits mto two
segments which encircle the esophagus and trachea and
then reumte to form the descending aorta A vascular
fing constricts esophagus and trachea (kig 93)

Pure Congemtal Pulmonary Stenosis and Idiopathic
Congenital Dilatation of Pulmonary Artery David G
Greene Eleanor deForest Baldwin Janet Sterling Bald
wmn  Aaron Himmelstem Charles E Roh and Andre
Cournand® (New York City) reviewed the Iiterature on
68 cases of pure congenital pulmonary stenosis without
abnormal shunts and 8 cases of pure congenital dilata
tion of the pulmonary artery and added 8 examples (4 of
each) from their own records

Both ] are ch; 1zed by g of
the pulmonarv artery and systolic murmurs along the left
sternal border survival to adulthood ts possible When
not associated with shunts they are not accompanted by
cyanosts Study of these cases suggests that the two
conditions may be differentiated by intensity ot the pul
monic second sound usually accentuated in patients with
dilatation of the pulmonary artery and usually dimm
1shed 1n pulmonary stenosis

Cardiac catheterization of the authors patients re
vealed a significant drop between systolic pressure in the
nght ventricle and that 1n the pulmonary artery It is
reasoned that i pulmonary stenosis the narrow outlet
causes hypertension 1n the right ventricle 1n dilatation
of the pulmonary artery normal pressure becomes dis
sipated 1n the enlarged artery Pressure in the right
ventricle differentiates the two conditions In differential
d of enl of the pul 3y artery one
must consider disease of the lung mutral stenosts auricu
lar septal detect and patency of ductus arter:osus

Atnal Septal Defects are discussed by Thomas J Dry ?
During ietal Life the septum which later 1s to close the

foramen ovale 15 kept open by regurgitation of blood
$8) Am J M 62440 J  y 3049
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frequently associated with cyanosts and suprasternal e
traction Attacks of unconsciousness are mot yare Re
current respiratory infections keep the child m poor
health and as he grows older a crowing nonproductise
cough like the bark of a sea lion 1s charactenstic
Dysphagia 1s an equally distressing symptom At tmes
feedmngs are taken without discomfort but most of the
time feeding 15 a problem and regurgitation 1s Likely 10
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set off an attack of coughing stridor and cyanosis Be
cause of ssimilarity of these symptoms to those associated
with enlargement of the thymus these children have
sometunes been given x ray therapy

Orally ed radiopaq s show 2
concave defect 1n the esophagus produced by pressure
of the abnormal vessel This defect 15 best seen 1 the
Jateral view (D1g 92) but mav also be apparent 1n the
anteropostertor VICw Bronchoscopic examination may
show depression of the trachea just above the carmna
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with atrial septal defects many reach adult hie with this
abnormality Of Drys 25 patients 5 died between age
1 and 7 and 2 lived mto the third decade 4 mto the
fourth 21nto the hith 5 into the sixth 4 1nto the seventh
and 3 to the age of 70 or more

Incomplete Division of Atrioventricular Canal with
Patent Interatrial Foramen Primum (Persistent Com
mon Atrioventricular Ostium) H Milton Rogers (Mavo
Found) and Jesse L Edwards' (Mayo Clinic) report
tve cases Case 2 1s given here

Gurl aged § months was hospitalized because of respiratory
di tre s Cyanosis had been noted intermuttently since birth and
was precipitated by feeding or crying Development had been
slow Examination revealed the facies hyperfiexsbility of the
tingers and thickprotruding tongue of mongolism pronounced
cyanosts respiratory distress and fever There were iilateral
pulmonary rales No cardiac murmur was heard Moderate
anemta was present and an x ray revealed cardiac enlarge
ment suggesting congenital cardiac disease The child died two
days after adnussion

Autopsy observations in this case and 1n two others
were sumlar Essential anomalies m each heart consisted
of a defect 1n the lower portion of the interatrial eptum
a defect 1n the supersor aspect of the posterior region of
the interventricular septum and farlure of formation of
the right and left halves of the atrioventricular canal
The persistent single atrioventricular canal was guarded
by one valve which wis common to both sides of the
heart The large anterior cusp of this valve was com
posed of those elements which normally become the an
terior halves of the septal cusp of the tricuspid valve
and of the anterior or so called aortic cusp of the mutral
vahe Sumlarly the posterior cu p of the common
atrioventricular valve was composed of tissue which nor
mally 1s represented by the posterior halves of the septal
cusp of the tricusprd valve and the aortic cusp of the
tmtral valve The lateral cusps of the common valve rep
resented the anterior and postersor tricuspid and poste
rior mitral cusps
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from the left to the right atrium As soon as pressuf¢
1n the right atrium falls below that in the left the fora
men ovale closes This event accurs when the pulmonary
arrculation begins to function n the newborn Dunng
the first year of hife the foramen ovale 1s normally large
enough to admt a probe and mn about 20 per cent ¢t
persons this condition persists indefinitely but 15 ords
nanly of no chinical importance When the atrial septum
1s so malformed that an opeming persists after buth
which permuts a left to rnight shunt the right ventricle
dilates and hypertrophtes both atria enlarge and there
1s dilatation of the pulmonary artery and its mat
branches As long as the shunt 1s artertovenous no cv
anosis occurs

Review of 133 cases of all types of congemital heart
disease at Mayo Chinie revealed 25 1n which there was
an atrial septal defect large enough to produce symp
toms Eighteen of the patients were females Diagnosts
was suggested by presence of basal s)stolic murmur
accentuated pulmonic second sound occastonally accom
pamed by a soft dustolic murmur of pulmonary suf
fictency enlargement of both atma right ventricle and
pulmonary artery accentuated hilar pulsations and elec
trocardiographic evidence of night ventrrcular stramn
possibly with right bundle branch block Cardiac cathe
terization helps 1nn differentiation of atrial septal defects
from patent ductus arteriosus when the charactenstic
machinery murmur 1s not present and 1s of value in dif
ferentrating 1t from condittons that cause primary cor
pulmonale or 1dsopathuc dilatation of the pulmonary 11
ters The commonest arrhythmi1 observed mn patients
with atrial septal defects was aurteular fibrillation Other
electrocardiographic findings suggesting presence of an
atnal septal defect were nght axis dewiation large
ifid P wases prolongation of the P R mterval night
bundle branch block and mversion of T wates 1n leads
11 and 11T The constitutional dehcacy of patients with
atrsal septal defects has been stressed by various authors

Though sudden death sometimes occurs m patients
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diagnostic problem 1s differentiation of this condition
from tetralogy of I'allot (pulmonary stenosis ventricu
lar septal defect hypertrophy of the nght ventricle dex
troposition of the aorta) and Eisenmengers syndrome
(1dentical with tetralogy of Fallot but with dilatation of
the pulmonary artery instead of stenosis) All were
characterized by marked clubbing cyanosis polycy
therma possible survival to adulthood and loud svstolic
musmurs along the left sternal border

The survey suggests that the most valuable clue m
differentiation 15 < ray appearance of the pulmonars
artery The x ray picture of the heart in tetralogy of
Fallot shows a concavity which replaces the usual prom:
nence at the upper part of the left sternal border By
contrast  Eisenmengers syndrome accentuates the
shadow cast by the pulmonary artery and distends
smaller branches of the pulmonary blood vessels Prom:
nence of the pulmonary artery 1n x rays of patients with
pulmonary stenosis and patent foramen ovale 1s mter
medzate between that found i the other two conditions
Intensity of the second pulmomic sound 15 usually dimmn
tshed by pulmonary stenosis and accentuated by dilata
tion of the pulmonary artery However the second
aortic sound mav be transmitted to the pulmonary area
Murmur 1n patients with pulmonary stenosts and patency
of the foramen ovale 1s wsually maximal along the upper
left sternal border whereas that of tetralogy of Fallot
1s maximal along the lower left sternal border possibly
because 1t 15 mamly from ventrscular rather than auricu
lar septal defect Angiocardiography and cardiac cathe
terization have not been conducted on enough patients
for differential diagnostic values to be firmly established

Since pulmonary stenosis with patent foramen ovale 1s
amenable to the same tvpe of surgery used n tetralogy
of Fallot and Eisenmenger s syndrome 3s niot 1t 1s m
portant that Eisenmenger s syndrome and the syndrome
being considered be differentiated Pulmonary stenosis
with patent foramen ovale 1s a conspicuous exception to
the rule that cyanotic congenital heart disease with di
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Ls ential anomaltes tn the hearts i the other tho
cases consssted ot a cleft s the anteror or so called
aortic cusp of the mutral valve The septal cusp of the
tricuspid valve was wntact The tissue of the aortic ensp
of the mutral valve and that of the septal cusp of the &1t
cuspid salve were continuous beneath the defect 1 the
lower nteratrial septal defect which was present m
each of these hearts These two cases are considered
to portray a lesser degree of the anomaly seen m the
complete form in the first three cases

Study of these 5 cases and review of 50 reported
the iterature revealed that the medmn age of patients
at death was 10 months More than half the patients
died before age | year Only five patients Ined beyond
age 30

The leston acts essentially as does a symple mter
atrial septal defeet Enlargertient of the right side of the
heart and widening of the pulmonary artery onfice are
common assocated secondary lesions Cyanosis may be
present at birth bat 15 usnally acquired When this mant
festation develops 1t 13 2 sign of farlure of the nght
side of the heart pulmonary disease or both Cardsac
murmurs usually systohic are frequeml;, observed thev
occurred n 22 of 25 cases m which an adequate history
was guven as to this sign Mongolism 1s a relatively coni
mon associated conditron tn cases of ancomplete disiston
of the atroventricular canal with patent interatrnal
foramen prunum Bacterial endocarditis was obseried
m 3 of the 55 cases The anomahes are anributed to
fatture of fusion of the ventral and dorsal atrioventric
Ias endocardial cushions sn early embry omic life

Syndrome of Pulmonary Stenosts with Patent Fora
men Ovale Asthur Selzer William H Carnes Charles
A Noble Jr Willam H Higgins Jr and Robert O
Holmes {San Franaseo) analyzed data on two patients
with pulmonary stenosis plus patent foramen osale seen
s thesr clime and 27 reported in the Niferature in an
attempt to estabhsh enfenia for diagnosis The wsual
T Am § AL 4 6328 Janmany 1949
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conenital anomalies 'such as patent ductus arteriosus
and patency of the interanricular or terventrcular
septa without appreciable shunt from right to left heart
arculation time was relatively normal In congestive
heart failure there was pronounced prolongation of cir
culation time

RHLCUMATIC HEART DISEASE

The two articles an this chapter illustrate the natural course
and management of rheumatic heart disease Recent reports not yet
available suggest that compound E {not vitamin E) may be of
great value in treatment of acute rheymatic carditis The substance
wil probably not soon be on the market Drugs already available
(and especially pemicillin) appear to be very effective 1 preventing
recurrences but are apparently useless (and possibly harmful)
freatment of the acute phase of the disease —]

Furst 10 Years of Rheymatic Infection 1n Childhood
In 1946 and 1947 Rachel Ash* (Unv of Pennsylvana)
made a suriey of all patients whose primary rheumatic
mamfestations occurred whule they were residents of
Philadetphia County during 1923 37 Although many
were followed for much longer periods the present study
1> limited to the first 10 years after the imtial 1llness
All cluldren with a diagnosis of rheumatic mfection
were included irrespective of presence or absence of
climeally recognizable heart disease

Diagnosis of mitral insufficiency was made when a per
sistent high patched systolic blow at the apex was pres
ent Aortic msufficiency was diagnosed 1n the presence
of a diastolic blow at the left or right of the midsternum
Mitral stenosis was ciagnosed only when thert was a
charactersstic drastolic rumble to the right of the apex
Usually the mytral diastohc rumble was accompanted by
accentnation of the first mutral and second pulmonic
sotnds Most patrents had defimte evidence of cardiac
enlargement

Of 537 children followed for 10 years after their
wattacks of rhenmatic fever 219 had no climeal
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fated pulmonary arteries 1s unstuitable for surgicat rehef

The authors suspect that patients reported to hae
ovanosss from pulmonary stenosts without septal defects
had undetected septat defects

Fluorescein Cireulation Time 1 Normal and Patho
logzc Conditions 1o Infants and Chuldren, Including Vart
ous Types of Congemtal Malformations of Heart, 15 1¢
ported by Bengamun M Gasul John ] Marmo and Jo
seph R Chrstian® {(Lan of Hhnoss) The arculauon
timee 15 the measured intersal between myection of a text

bsiance mto the arcul and 1ts recognison by
sarous methods Successful use of mans of these sub
stances depends on the patient s subjective respense It
1s often y and desirable 10 use a sub with
which one can accurateh determine crculation time
without depending on anmy subjective response Flu
orescein seems to satsfy thus requrement Sodism
fiuorescern 1s a nontoxic substance which when ingected
tatravenously enmuts a brithant green fiuorescence when
stened under the long wave uitraviolet lamp

Trcunic~The calcnlated dose of sodwm fluore cem Was
approumately 07 c¢ per 101b body weight of a solution con
tamung & dilution of 5 per cent sodm fluorescesn 1n 3 per cent
sodum bicarbosrate The drug was injected rapidly nto the
antecubital vem 1t a darkened room with the uitrasiolet lamp
concentrated on the lps The time imteral between beguming
of myection and the br t appearance of a brdhant green fluo
rescence of the mucous membranes of the mouth was measured
with a stop warch.

‘The test was perforsied 1n 107 patiemis aged 1o davs
10 13 vears 57 had demonstrable cardiac pathology and
50 no demanstrable cardiac disease In the normal non
cardsac group arculation tsne from the neonatat period
through 2 years 1aried from 5 to 85 seconds (average
&5} from 3 years through 13 vears st samed from Sto
125 seconds (average 85) In congemtal anomalies
with an artertovencus shunt defimte shortening aof ar
cutation tume was noted Thus i tetralogn of allot
average circulation me was 37 seconds whereas n

T 5 P L3404t Ap 11999 .
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perature and sedimentation rate should be normal for
one or two months before 1t can be assumed that rheu
matte actinty has disappeared Mimmal period of bed
rest for children 1s three months Only rarely will the
patient need to stay 1n bed longer than a year In adults
with theumatic fever for the first tim¢ and no evidence
of cardiac 1nvolvement heart damage 1s unlikely It 1s
therefore safe to be more lenient with regard to bed rest
In some persons the sedimentation rate levels off just
above normal and continues at this plane for many
months For such patrents 1t 1s usually not practicable to
continue bed rest until the rate becomes normal Transi
tion from bed rest to phy sical activity should be gradual

Proper diet sometimes contributes toward mprove
ment Anemua usually does not mprove until the active
rheumatic process subsides

Salicylates have a striking effect on fever joint mam
festations pams elsewhere w the body and often on pert
cardial effusion and leuhocytosis but do not lower the
sedimentation rate The usual dose of sodum salicylate
or acetylsahicylic acid 1s 12 34 gr per 1b body werght
every 24 hours divided nto four or six doses If neces
sary salicylates can be given rectally and rectal irrta
ton can be avoided by mcorporating the drug m corn
starch solution Qccasional patients have allergic reac
tions to salicylates Sodium bicarbonate given simul
taneously with acetylsalicyhe acid may prevent gastric
irrttation from the latter but 1f heart failure 15 present
1t may be better to use enteric coated preparations If
salicylates cause tinmtus and deafness therapy should
be tes d d In an I patient
salicylates reduce plasma prothrombin concentration and
if bleeding oceurs 1t 15 wise to give about 1 mg synthetic
vitamin K/Gm  salicylates Hyperpnea mav  result
from the stimulating effect of the salicylate molecule on
the respiratory center and 1 an occasional pattent oc
curs with small doses

Antibiotics do not effect the course of acute rheumatic
fever and sulfonamides seem actually harmful during
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evidence of heart disease at the términation of the first
attack Of the 219 767 per cent showned no evidence of
heart disease 10 3ears later Only 5 per cent of this
group classified as having potential heart disease had
died of rheumatic infection or bactenial endocardstis 13
the 30 year period

Of the 318 persons with rheumatic heart disease ot
onset only 30 showed disappearance of signs of cardiac
mohement during the subsequent 10 years Of this
group with rheumatic heart disease at onset 421 per
cent had died of rheumatic infection or bactersal ends
carditis an the 10 year period during which they were
under study

The most sigmficant prognostic factor so far as the
uutial diness was concerned was related to presence of
absence of obvious signs of cardsac damage Chorea at
onset was relatively bemgn 1n patients with heart disease
This observation confirms the previously well known
fact that chorea 1s less frequent 1n patients with cardutss
than 1s palyarthritis or other types of rheumatic 1
fectron

Ten years after onset 603 per cent of these rhewmatic
persons were leading normal existences with httle or no
lumttatron of activity Most persens without functional
weapicities had no chinscal evidence of heart disease at
ternmnation of the imtmal attack Rhbeumatsc infectson
was the cause of death of 24 4 per cent of the total group
most of the deathis oceurring among the patients whose
rheumatic heart disease accompanied the original attach
Death oceurred 1n onlv 5 per cent of the group with an
onigual dingnosis of potential heart disease as compared
with a death rate of 42 per cent among those dingnosed
as hng rhenmatic heart disease at enset

Management of Rheumatic Fever and Rheumatic
Heart Disease Benedict I Massell® (House of Good
Samaritan Boston} beleves st advisable to keep pa
tients with active rheumatse fever sn bed untsl all climeal
~ad laboratory evidence of inf has subsided Tem

.
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tuice weekly the first two weeks once a weel tor the
next two weehs and thereafter every two weehs until
three months have elapsed At each visit urine should
be tested for albumin and sediment and the blood for
hemoglobin and leukocy te levels Differential blood count
need be done only 1f the total white count 1s less than
5000 It 1s advisable to admimster sulfonamides
throughout the year

Pemeillin 15 not toxic but 1s as yet too expensive for
continued use tn rheumatic fever prophylaxis During
acute respiratory mnf 1t should be admimistered m
25000 untt doses every three hours intramuscularly or
1n 300 000 umit doses 1n beeswax and o1l intramuscularly
once dailly As soon as the temperature 15 normal
100 000 200000 umts of pemcillin may be given orally
three or four times a day

Though moderate climate will not influence the course
of an acute attack of rheumatic fever 1t may help pre
vent recurrences

Antibiotics should be given to patients with acute
theumatic fever whenever they have severe respiratory
mfections operations or tooth extractions

HYPERTENSION

Despste the advances of the past decade the pathogenests of hy
pertenson rema s ob cure The strong evidence that hereditary
and endocrine factors are 1mp¢ riant in many st nce s illustrated
by the & st three articles whach follow

Aside from those rare o d tions {such as adrenal medullary
tumor and coarctation of the aorta) n whch the cause of hyper
tension may be removed treatment of essentral hypertension (1€
hypertension of unknown cause) may be considered as falling
with n three categorie (1) Regulation of life (diet habits physt
cal actiyity and emotional problems) plus symptomatic manage
ment This 15 the oldest and st Il the preferred therapeunc plan
for most patients (2) D1 tary management The value and lim
tation of the low sodim and the rice diets are considered n a
number of the following articles The final story 15 yet to be com
pleted but certam ponts seem clear (o) these dietary regimens
are of I mited or no value for most pat ents (b) they are of great
“alue for certain pat ents  {¢) there 1s N0 magic virtue in nce Lhe
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the acute process Penmicillin however can be giten with
out fear of 1ts being harmful 1f other conditions exist
which mdicate 1ts use

Heart fulure m the course of acute rheumatic fever
requires strict bed rest use of a diet contamninZ no more
than 2 Gm salt daily and diuretics Fluids may be given
i as large quantities as the patient destres Massell
recommends use of pow dered ammonium chloride shaken
sparmngly from a pepper shaker or use of spices or salt
free condiments to improve the taste of food during
the low salt diet

Theobronune diuretics are recommended for patients
1n whom edema 15 not great Of the preparations avail
able \assell finds theocalein ® 2 nontoxic substance the
most sattsfactory Most theobromne preparations are
obtainable 1n 05 Gm tablets and the daily dose vanes
from 15 to 4 Gm daily depending on the patient s size
When necessary mercunial digretics wath ammontum
chloride are grven 1n the usval manner

Digitalis 15 recommended 1n heart failure only for con
trol ot auricular fibrillation When rhythm 1s regular
digitalis has Iittle effect on the congesttve failure of acute
rheumatic fever and has the disadvantage of bemng ex
tremely toxic

During the first year after recovery from an attack
of rheumatic fever the patient should avoid all forms of
vigorous physical activity Activity should be gradually
increased thereafter the best measures beng the pa
tient s actual tolerance and the size of his heart The
most 1mportant 1spect of aftercare 1s preventiont of re
currence Lxposure to persons with colds should be
avorded particularly during the first six months or a
vear after recovery and during this period the patient
should not go to regular school church movies or other
crowded places Resprratory infections can be prevented
by tration of sulf: or sulfad n
dails doses of 05 to 1 Gm  To detect sulfonamide tos
which may result in renal irnitation agranulocy
h or fever the patient s h\c seen

11ty
toss anenud Tas
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of 269 patients with essential hypertension 46 S per cent
of 96 with chronic nephritis and 444 per cent of 30 with
acute nephritis

It seems that the number of probable or doubtful
hereditary factors contributing to 1liness 1s much greater
n hypertensives and tho e with chrome nephnts than
1 the over all hospital population The percentage rises
when more fanmuly members have diseases indrcatrve of
hyvpertensive effects and 1s highest when both parents are
affected It also seems clear that the same hypertensive
heredity factors operate in both essential hypertension
and chrome nephritic hypertension Despite diversity of
the morphologic and elincal courses of the vartous types
of hypertension Mayer and Rouwllard believe that there
1s 2 common ground for all patients with hypertension
this almost certainly 15 the kidney arterioles Whether
they are affected by ntrmsically renal or neurohumoral
factor deternnes the type of hypertensive process but
the hereditary factor probably represents a disturbance
m control of the arterioles

Pathogenic Patterns of Essential Hypertension W
Raab? (Unn of Vermont) reviews evidence pertamnmg
to neurogenic causes of hypertension Cerebral hypoxra
has been shown to cause hypertension 1n ammals by 1n
creasing arritability of vasoconstrictor centers Such
blood pressure elevations are thought to be mediated bv
the sympathetic system and vasopressor substances
have been found 1n blood of these ammals Hypertension
has also been produced by prolonged intense sensory
impulses

Actite bload pressure elevation hes been produced by
injection of epinephrine or postenior pitustary substances
and prolonged hypertension by admimstration of var
ous steroids especially desoxycorticosterone There are
mdications that epinephrine stimulates adrenal cortex
secretions and that these secretions in turn sensitize
arterial walls to rictor effects of patt
nimetic amines

O Ep MAaS g 6461456 No embe 1948
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rice diet has the (and ) of be
g low m sodwm protewn cholesterol allergeme substances and
(often) 1 total calories (3} Reduction of the sympathehic vaso-
constrictor function This can be accomplished eiher by operation
or by u e of sympatholyhic drugs A number of years must pass be
fare the comparative value of these two procedures in relation to
each other and m relation to dietary management can be asses od
At present it appears wise to consides sympathectomy for those
paticnts with hypertension who are under age 50 who lack enl
dence of sersous renal impairment who are becoming prof cessively
worse and who fail to respond to dietary managetment —|
Parallel Heredity of Essential Hypertension and Hy
pertension of Chromic Nephntis (Glomerulonephrtis,
Chrome Ascending Nephritis, Mahgnant Nephrosclero
sts) G Maver and ] M Rowllard® (Strashourg) have
been struck by frequency of hy pertension or its mamfes
tations an antecedent and coliateral family members of
patients with renal hypertension They have trred ta de
termne 1f the same heredity factors are not concerned
1 both essenhal hypertension and hypertension of
cheontc nephritis In the latter disease there are high
diastohe pressure perimacular exudation and paptliary
edema of nephritic retinitss There 15 almost always renal
svmptomatology and malignant hypertenston may result
Autopss reveals glomerulonephriis chromic ascendng
nephritis or mahgnant nephrosclerosis Questionnaires
were filled out on hereditary factors by 1875 hospital
patients Presence of hypertension arteriosclerosis cer
ebral apoplexy paralyses urema hematuna afbumi
nura and nephnitis were considered indicative of probable
hy pertensne heredits Of doubtful hereditary smportance
were considered cardiac disease apoplexy (without de
scription) and edema The authors agree that family his
tones are not too reliable or accurate but feel that vara
tions from group to group should cancel one another
In the entire hospital population 234 per cent had prob
able or doubtful hereditary ind of hypertension
1n the famfy of I 526 patrents who themselves did not
have hypertension only 186 per cent had such probable
or doubtful histories ‘The incydence rose to 49 1 per cent

TS Armh dmal ducorn 41 403409 Septembe
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of the antidiuretic posterior lobe hormones and the bene
fictal results of roentgen irradiation of the piturtary and
or adrenal cortex Overdosage with desoxycorticos
terone acetate elicats hypertension and hyperplasia ot
the adrenal cortex 15 common n persons with essential
hvpertension Adrenal cortex activity 11 countless alarm
reactions  during a lifetime may give rise to hyperten
sion by causing vasoconstriction of the brain centers
controlling vasoconstriction or of the kidneys which
may then ehcst exther the renmn angiotonin or the hy
gro;ytyramme sympathin epmephrine  mechamsm  or
0t

Adrenal Medullary Tumor (Pheochromocytoma) is
deseribed by Franess N Hatch  Vietor Richards and
Ralph J Spiegl® (Stanford Umv ) Pheochromocytomas
are tumors of the adrenal medulla developmentally re
lated to the sympathetrc ganglons Thev are usually
swall and umilateral but may be as large as 5w 1w dt
ameter and 1n 10 per cent of patients are bilateral If
malignant metastasis frequently occurs 1n the regional
and thoracic lymph nodes liver and sheleton

Pheochromocy tomas are most commonly seen dur
ing th third to fifth decides and cause recurrent parox
ysms of generalized vasoconstriction with transient hy
Pertension Hypertension may be persistent and 1n
addition there may be symptoms of adrenil cortical 1n
sufficency from pressure On the other hand there may
be no symptoms Hirsutism and precocious gemtal de
velopment suggesting hyperfunction of the adrenal cor
fex bave also been reported Histories as long a 16
years are recorded attacks may occur only at long
tervals or as often as several times daily Palpitation 1
usually the first symptom but vague tneastmess lasst
tude weakness or local pain 1n abdomen chest or head
may occur Vasoconstriction may produce cramps or
olie 10 abdomen chest or head During a severe ept
sode the patient 15 unmistakably 1il and the attach may
mate in shock Pallor of the face and extremities 15

(ByaAm T M4 563364 My 1049
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Chrontc hypertenston has also been produced by par
tial obstruction of one kidney Extracts of such Lidneys
exert vasopressor effects Renal hypertension has been
produced by causing vascular sclerosis of kidneys by
njection of desox;y corticosterone acetate Another renal
mechanism thought to contribute to vasoconstriction S
1ction of dopa decarboxylase an enzyme m the hidney
which transforms dopa (the amuno acid dihydroxvphen
ylalamme) mto hydroxyvtyranune a mother substance
of the sympathomimeti. vasopressor amsnes SV mpathi
1nd epmephrine Renal 1schemia favors accumulatton of
hvdroxy tyramune Tschemic hidnevs also produce a sub
stance wluch sensitizes vascular walls to epinephrine

Several abnormalities indicate that central vasomotor
reflex responstyeness ts abnormal in essential hyperten
ston  Experiments indicating that this 1s true mclude
carbon dioxide nhalation and breath holding holding
the hand 1n 1ce water physical exercise pain and 1nhala
tron of ammom all of which increase iasopressor
effects 1n hy pertensives Carbon dioxide loss by hyper
ventilation spinal anesthesia barbiturates and carotid
sinus pressure produce greater vasodepressor effects 1
hypertension The neurogenic origin of hypertension 11
1ts prerenal stage 1s indicated by the effects of sympa
thectomy tetraethylammonmum which blocks vegetative
nervous system ganglions and sympatholyuc drugs
such as dthydroergotanune Chronic hypertension has
been produced n ammals by induction of cerebral
ischemra It seems Iikely that cerebral ischema from
brain stem arterial disease 1 man mught produce hyper
tension Hypertenston as a sequel of cerebral concussion
and encephalttts may have the same origin

Function of the anterior lobe of the pitwitary directly
or by way of the adrenal cortex essential hyperten
sion 1s suggested by the finding of hy pertenston in Cush
ing s and the adrenogenital syndromes and the findimg
of hypotenston 10 Simmonds and Addisons diseases
Turther evidence 15 the finding of increased unnary e

cretion of antertor lobe hormones ncr ¢ 1 production
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ated on for the adrenal tumor 3 died Patients who re
covered have had complete rehef

Case 1—Woman 23 was subjected to splanchnic section
for hypertension but durmg operation adrenal glands were
not explored A month after operation she died of cerebral
hemorrhage and pheochromocytomas were found at autopsy

Case 2—Woman 32 with marhed hvpertension and an
elevation of the basal metabolic rate was grven subtotal thy
rosdectomy but continued to have a basal metabolic rate of
+40 At splanchnicectomy both adrenal glands were found
enlarged The entire left adrenal and three fourths of the right
adrenal were removed histologic sectton showed a typical
pheochromocytoma 1n the left Adrenal cortical extract was
grven m large doses during the first mine postoperative days
The patient recovered and more than two years later was
good health

CasrF 3—Physician 26 was ho pitalized for confirmation
of s own diagnosts of pheochromocytoma For two years he
had had episodes of tensene s nervousness tachycardia and
palpitition during these attacks blood pressure was detinitely
elevated He dechined a histarmne test but operation was per
formed and a pheochromocytoma of the right adrenal gland
was found and removed 1wo years after the operation he
was well and had had no more attacks

Artenal Hypertension 1n the Chicken Previous work
ers had observed that cardiovascular and renal changes
could be produced 1n chickens by adding sodium chloride
to the drinking water These changes suggested the pos
sibility that hypertension had developed in these ani
mals Therefore R Lenel L N Latz and S Rodbard®
{Michael Reese Hosp Chicago) measured blood pres
sures of chickens at frequent intervals before during and
after periods of substitution of 09 and 1 2 per cent salme
solutton for drinking water

Average systolic and diastolic blood pressures in
creased progressively during the peniod of salt admims
tration from an average of 132117 mm Hg at the begin
ning of the increased salt 1ntake to a maximum average
value of 183,154 mm Blood pressure fell promptly to
control levels after withdrawal of sodium chlorde Sim
ilar observations were made durtng two periods of salt

(9 Am J Phy 1 15255756 M b 1948
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common or there may be alternate flushing and blanch
ing  Tachycardia bradycardia and 1rregulanties of
cardiac rhythm may occur There 1s of course accentu2
tion of the aortic second sound accompanying rises in
blood pressure which may be 1n the magnitude of 100
200 mm Hg systolic above the normal level Hypergly
cemsa and glycosuria may occur during attachs In about
one third of the patients the tumor 1s palpable 1a the
abdomen or flanh and massage of these tumors has 12
duced attacks Attacks last from a few munutes to hours
or days In at least half the patients crises occur spon
taneously but 1n many mstances attacks are prcclpxtated
by postural changes nervousness exertton pain constt
pation or menstruation

Intravenous injection of 0025 or 005 mg histamine
base will cause a systohe pressure mse of at least 100
mm Hg i the presence of a pheochromocytoma This
test has been positrve in all patients described to drte but
15 somewhat dangerous A preferable test utilizes ad
renolytic action of benzodioxane first described 1n 1947
When this drug 15 used a continuous ntravenous drip
of normal saline 1s given to the unsedated patient and
1nto this mfusion 10 mg 933T (pipertdy ] methyibenzo
dioxane) plus 30 mg 1164 ({24 dimethylpipersdst)
methy lbenzodioxane)/sq m body surface 15 given for
two minutes Duration of drug action 1s usually less than
15 minutes Blood pressure readings tahen at frequent
intervals before during and after injections 1nto patients
with pheochromocy tomas were reported to fall a max:
mum of 50 75 mm Hg systolic and diastolic Side ac
tions of benzodioxane are not serious

Pheochromocytomas must be treated surgially and
1t 1s recommended that duration of operation be hept at
a mmmmum by use of two surgical teams to operate
through bilateral paravertebral incistons made about 68
em lateral to the spinal processes and centered just be
low the twelith rib Adrenal cortical msufficiency 1f pres
ent should be controlled before during and after opera
fion Among 24 pattents with pheochr ma oper,
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ter not only because 1t ts unpalatable but because 1t 15
difficult to maintain adequate restriction of sodmum In
addition relatively few patients blood pressures respond
favorably Among some 50 patients treated by the au
thors with the low sodium diet under carefully con
trolled conditions in the hospital less than 20 per cent
expertenced reduction of blood pressure or other objec
tive smprovement Possibly more may respond if the
diet 15 continued for years rather than months but as
yet no one has studied such patients At present there
1s no method other than tral to determine which pa
tients wall respond to diet and which will not

Clinical Evaluation of Veratrum Virde in Treatment
of Essential Hypertension was made by Edward D Frets
and Joseph R Stanton (Boston Umiv) They found
veratrum a useful therapeutic agent in treatment of hy
pertensive crises severe long standing hypertension re
sistant to other forms of treatment and hypertenston
complicated by cardiac failure The authors recommend
1ts use as an adjunct to diet therapy in routine manage
ment of hypertensive heart disease

Veratrum viride was admimstered orally as the whole
powdered mixture of alkaloid to 40 patients with essen
tial hypertension for perods up to 13 months The
drug s hypotensive effects began to appear after 12
hours reached a maxsmum 1 4 6 hours and largely dis
appeared 1 14 hours To obtamn maximal therapeutic
benefit and to avord toxic reactions of cumulative over
dosage veratrum was admimistered at 12 hour intervals
To provide even greater therapeutic safety the mterval
was further subdivided so that no more than 10 Craw
umts was mgested per hour Response to a given dosage
varied greatly 1n different persons and gradual increase
1n dosage was necessary to avoid toxic side effects

Prolonged therapy 1n some patients resulted in dinunu
tion 1n cardiac size and reversal of electrocardiographuc
changes toward normal No towic effects resulting in
more than transient disability were attributable to the

() Am II 1] 36723738 N wb 1948
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admumstration and two periods of return to drinking of
tap water Degree of hy pertension appeared to depend on
concentration of salt m ingested water Hyperpla»ia and
proliferation of glomerular tufts and Bowmans capstle
with captllary compression were found after long perod>
of substitution of saline for drinking water This hyper
plasia was revereible

Production of hypertension 1 the chichen by gh
salt mtake appears pertment to the general problen of
the genesis of hypertension The theory betund use of
salt free diets 1n treatment of hypertenston 15 guen
some support by these findings

Diet 1 Treatment of Hypertensive Disease 15 dis
cussed by Irvine H Page A C Corcoran and Robert D
Taylort (Cleveland Chinic) Dyets saxd to be useful m
treatment of hypertenston include (1) low calone diet
1 successful form of treatment (2) low protein diet now
larzely abandoned but which should probably be re
studied (3) low salt diet and the vanation between the
ordinary low salt diet and the drastic reduction (less
than 200 mg sodum 1 urine) (4) Kempner rice dret
and (5) low cholesterol diet \With regard to diet and
vascular disease 1n the average patient the condition of
overweight indicates a low calorte diet azotemua and
renal fatlure indicate a low protemn diet and conditions
such as sodium retention 1n congestive heart failure
Cushing s disease and possibly hypertenston ndicate 2
low sodium diet The rice diet 1s low 1n sodium calories
ind protein and 1n a sense 1s a shotgun prescription
However mdications for sodium restriction are better
met with a fow sodium diet Diets low 1n sodium calories
and protein decrease blood and interstitial flurd volunie
and ths effect may be destirable 1n some patients How
cver mn a patient whose renal function 1s already preju
diced the low sodwm diet may be dangerons If the hid
pey 15 unable to conserve sodium sodm depletion with
renal failure and azotemia may occur

The low sodium diet 35 extremely difficult to admms

TG Pestn d Med 5 11218 M ch 1949
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pertension m 12 dogs due to nephrosclerosis produced
by repeated intravenous admumistration of streptococct
has been found to respond to the hempner rice diet One
dog died and substantial reductton 1n blood pressure
occurred 1 10 of the other 11 All but one dog lost
weight an average of 197 per cent of total body weight

Speculation has been nife as to the mechamsm by
which the kempner rice diet reduces blood pressure
Kkempner himself claims that his patients maintain post
tive mitrogen balance despite the meager 20 Gm protemn
which the diet contains Careful observation by Schwartz
of stx normotensive subjects placed on the Kempner rice
diet for eight days showed negative mitrogen balance 1n
all Even after 90 days of rice diet nitrogen balance re
mamed negative 1n the single hvpertensive patient
studied

Schwartz concludes that though the low salt intake
of the rice diet requires further study the starvation
particularly of protern produced by the diet plays a sig
nificant role 1n reduction of blood pressure 1herapeutic
effect of a bizarre regimen presented with enthusiasm 1s
thought also to be important

Use of Rice Diet in Treatment of Hypertension in
Nonhospitalized Pattents Andrew W Contratto and
Miram B Rogers® (Boston) maintained 34 ambulatory
hypertensive patients on the hempner rice chet for six
months Definite and persistent drop in blood pressure
occurred 1n 24 In 16 systolic blood pressure dropped to
150 or below and diastolic to 100 or below

The rice diet 15 a practical mexpensive and stmple
method for reducing blood pressure but it requires
understanding and co operation on the patients part
All patients lost wesght during the first 10 or 20 days
Determination of chloride excretion n 24 hour urine
specimens used as a measure of the patient's co opera
ton showed that most pattents who adhered to the diet
excreted less than 1 Gm salt 1n 24 hours after the first
2 weeks
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drug Side effects did however lnut use of the drugan
patients with only nuld or moderae hvpertension

Effect of Low Sodim Diet and Rice Diet on Artenal
Blood Pressure Benjamin Rosenberg Alfred L hosen
tha) and Milion B Ro.enbluth® (New Yorh Umn}
stuched e patents with essential hypertension Al
were hospitatized throu,hout the study Blood pres
sures were taken twice darh during a control persod of
approximately one month immediately before dietars
therapv was started During the control period diets
contawned approsimately 2 100 calories and 6 G sodnt
chloride Subsequently effect of taw sodwum diet and/or
nec diet was studied With few exceptions penods of
observation on each of the two therapeutic diets tasted
four weeks or more Low sodum diet was gnen (0
seven patients and four of these also recerved the rice
et One panent was given the rice diet alone and one
who failed to adhere to diet was dropped trom study
Low sodium diet provided 1800 calories 70 Gm pro-
tesn and 300 mg sodmm Rice diet contaned 2000 cal
ones 20 Gm protun and 150 mg sodwuim

Of seven patients on the low sodwm diet four expen
enced statistically sigmficant duminution of blood pres
sure and three did not change Of five patents on the
rice diet three showed statistically sigmficant duminu
tion of blood pre sure but m only one was there a fall
10 normal values Effect ot nee diet was only shehtl
greater than that of low sodium diet All patients expert
enced weight loss ranging from 4%, to 14 Jb during
penods of dietary restriction Despite falf 1n blood pres
sure 1 five patients there was no rehef of symptoms
Altho gh the series of patents was admittedly small
the authors believe that changes detected were not suf
fictent to warrant routine use of thss therapy 1n manage
ment of essentsal y pertension

Rice Diet Some Experimental Observations are re
wened by \salfam Schwartz? (Harvard Umv) Hy

-7 Med 5 5158 0 Decembe 1948
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to four days Total amount adnumstered varied between
8and 32 cc

Stymficant fall in blood pressure occurred mn five pa
tients Of these four were followed up to six months
In each imnstance blood pressure was maintained at re
duced levels by adherence to the 200 mg sodum diet
Appreciable blood pressure lowering was noted first on
an average of 415 days after the imtal injection of mer
cuzanthin® An average of four injections was necessary
to induce 1nrtial dechine and an average of six injections
was required to induce maximal decline

Plethy smograph studies on six patients showed pro-
nounced increase m visolability after sodium diresis in
five These changes were accompanied by increases in
depressor response to tetraethylammonium chloride

In all but one patient retinal abnormalities regressed
duning sodm depletion This regression occurred even
when blood pressure remained unchanged Headache was
the chief complamnt of six patients During treatment
this symptom disappeared 10 five patients and was con
siderably alleviated in the sixth

Blood pressure previously lowered by the hempner
regimen became elevated when sodium was added to diet
It1s inferred therefore that the primary factor respons
ble for lowering blood pressure 1n the hempner diet 15
sodium depletion

The authors believe that elevation of blood pressure
1M certamn hypertensiie patients results from mechamsms
different from those which cause the vascular alterations
demonstrated by plethysmograph and ophthalmologic
study

Effect of Tetraethylammonium in Artenial Hyperten
ston A Rune Frish Sven Hammarstrom Hennk
Tagerlof Lars Werko Gostz Bjorkenherm AM Holm
gren and Yngve Larsson’ (Stockholm) injected tetra
ethylammonum (TEA) 1n doses of 5 mg/hg body
weight 1nto 71 patients with hy pertension Before 1njec
tian blood pressure and pulse rate were determmed with

7) Am J Med S BA7814 D mbe 1948
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to four days Total amount adnumstered varied between
8and 32 cc

Significant fall 1n blood pressure occurred in five pa
tients Of these four were folloned up to six months
In each instance blood pressure was maimntained at re
duced levels by adherence to the 200 mg sodwum diet
Appreciable blood pressure lowering was noted first on
an average of 415 days after the imtial 1njection of mer
cuzanthin® An average of four mjections was necessary
to mduce imtial declne and an average of six njections
was requred to induce maxumal decline

Plethysmograph studies on six patients showed pro
nounced increase 1n yvasolabihity after sodiem diuresis 1n
five These changes were accompamed by increases m
depressor response to tetraethylammonium chloride

In all but one patient retinal abnormalities regressed
during sodium depletion This regression occurred even
when blood pressure remared unchanged Headache was
the chief complamt of six patients During treatment
this symptom disappeated n five patients and was con
siderably alleviated 1 the sixth

Blood pressure previously lowered by the Kempner
regimen became elevated when sodium was added to diet
It 1s inferred therefore that the primary factor respons:
ble for lowering blood pressure i the hempner diet 15
sodwm depletion

The authors believe that elevation of blood pressure
1n certain hypertenstve patients results from mechantsms

hfferent from those which cause the vascular alterations
demonstrated by plethysmograph and ophthalnologic
stud,

Effect of Tetraethylammomum 1n Artenial Hyperten
sion A Rune Frisk Sven Hammarstrom Hennik
Lagerlof Lars Werko Gosta Bjorkenheim Alf Holm
gren and Yngve Larsson? (Stockholm) injected tetra
ethylammonwum (TEA) 1n doses of 5 me/kg body
weight 1nto 71 patients with hypertension Before injec
tion blood pressure anc pulse rate were determined with
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The diet contammed 250 300 Gm rice (dry weight)
datly Any kind of rice was used provided no sodum
chloride or milk was added dusing processing Al frat
juices and frunts were allowed except nuts dates avocado
and any dried or canned frint or frut dernative to which
substances other than wlute sugar had been added Usu
ally no water was grven and flnd mtake was hiited to
700 1000 cc frut juice datly Supplementary multiple
vitamins were added

The diet was modified at approximately one month
mtervals In most mstances blood pressure rose but
shghtly when the diet was liberalized 1n the following
manner First additton consisted of one egg a weeh
half a cup once a day of nonleguminous vegetable (car
rots broccols celery cabbage asparagus beets etc)
botled without salt and 1f destred a cup of coffee or te2
once a day with sugar but without milk or cream no
salt or fat was mcluded in any modsfication The second
modification consisted of addition of 4 oz lean meat
fish Iiver or chicken three times a week an egg three
times a weeh and a nonlegurmnous vegetable once a day
In addrtron some patients were allowed two slices of slt
free bread a day The tlurd modification permutted 40z
meat etc at one meal daily half a cup each of two non
leguminous vegetables one egg exther boiled or poached
three times weehly and a baked or boiled white or sweet
potato twice weekly

Treatment of Hypertension by Accelerated Sodmm
Depletton s reported by Raymond S Megibow Herbert
Pollack Gene H Stollerman Ldward H Reston and
John ] Bookman® Regular ward diets were admms
tered for two to three weeks to eight hypertensive p2
tients and during this period numerous blood pressure
deterrunations were made and other studies carrred out
A diet of 75 Gm proten 90 Gm fat 240 Gm carbohn
drate and a maxtmum of 200 mg sodium was then given
After fire to seven days on this diet mercuzanthin®

jectsous 1n doses of 2 cc were given at intervals of one
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ston present during 1ts adminsstration can be attributed
to humoral mechamsms Effect of TEAC 15 exerted on
autonomic ganglions

Meriop —TEAC 400 mg  was injected ntravenously
Blood pressure recordings were made before mjection and
during maximal effects of TEAC 1e the TEAC floor Fall
m blood pressure produced by the drug was designated the
TEAC response  Blood pressure seadings were made at
minute 1ntervals until there were three consistent readings
before mjection and at 30 60 second ntervals for 6 10 minutes
after myection or until pressure had begun to return to normal

After a control period patients were placed on diets con
tammg 02025 Gm sodum dmly One patient with a low
tenal reserve was given 09 Gm To achueve even greater
sodum depletion mercuhydrn® was admmistered to eight
patients Tht regimen was continued for 7 21 days and TEAC
tests were performed 2 19 times while the patient was on this
regimen In s patients a_further period of study was con
ducted on a diet contamng 24 Gm sodmm dasly for 7 12 days
In six patients several alternations of sodwum balance 1e
several salted and desalted periods were possible A total
of 263 TEAC tests were made

In five patients with bemgn essential hvpertension
there was greater fall 1n random blood pressure and/or
TEAC floors during desalted than during salted persods
Little lowermg of blood chloride concentration was
achieved by sodium restriction i these patients In
seven patients with mahgnant hypertension and renal
failure no sigmificant changes ocenrred 1 random hlood
pressure TEAC floor or TEAC response despite signifi
cant lowering of blood concentration of sadwm chlo
nide 1n desalted perzods

These experiments seem to demonstrate that in pa
tients with bemign essential hypertension and good kid
ney function the humoral component of perpheral re
sistance can be altered by changes 1n salt balance and
that these alterations do not depend on lowering of blood
<hlonde concentration The important change during
sodwm deprivation may be lessening of the humoral con
tribution to marntenance of increased peripheral resist
ance In patients with malignant hypertension and renal
farlure the humoral component of peripheral resistance
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the patient recumbent wntil constant levels were obtawed
These determunations were repeated every munute after
mgection untd bleod pressure started to fise g, am
10 20 sunutes

The greatest dumnution in blood pressure after TEA
accurred 1 pattents with hughest onginal blood pressuee
Effect on pulse rate nas about the same 1 patients with
seyvere as i those with shght hypertension In patieats
whose original systolie blood pressures were belaw 200
mm and whose diastolic pressures were below 110 fow
est hlood pressure obtasned after TEA was approt
mately the same as that achseced with bed rest aloae
In pattents with hugher blood pressures TEA cawsed
bload pressure to fall below the lowest values acheved
spontaneously

Fali in blood pressure and pulce pressure was geet
est m oldest patients Analysis revealed that this phe
nomenon was not entirely she result of the fact that the
oldest patients often had the highest blaod pressures
Greatest increase in pulse rate after TEA occurred i
the youngest pavents

Doses of 10 mg TEA/I g were given to 19 patents
who had previously been gnen S mg do e In some of
these blood pressure fell further with the larger dose

Cardiac catheterization studies of three patients re
vealed that after admimstration of TEA fall m blood
pressure 1 the pulmomic circulation was relatnel
greater than w the systemue crrealation probably be
cause of shtft of blood volume toward perspherat blaod
vessels

Effect of Sodwum Chlonide Depletion an Blood Fres
sure and Tetraethylammonium Chioride Response 1o
Hypestenston  Willam W Stead Morton R Resser
Samuel Rapoport and Eugene B Ferns® (Umv of Cin
cnnati) gave tetriethy lammontum chlonde (TEAC) to
12 hypertenstie patients to eluctdate the effect of sodwwm
restriction Suice ths drug blocks transnussion of nerve
impulses any effects of sodmm restnction on hyperten

IO 1 te T 667 N et e
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that atmost two thirds of the patients with hemorrhages
1 the eyegrounds farled to beneht from eperanion For
thesr patients in particular it was dectded to extend sym
pathectomy from the twelith thoratic to the thrd oy
{oarth thorace ganglion

Records of 173 patients subsected to this move exten
sive operation s1x months ta three years previously were
reviened Results were good (fall of 50 mm systolic
and 20 mm drastohc with fnal blood pressure belon
2007120} s 55 5 per cent of patients whose preoperative
bload pressuse dropped to normal o rest and who had
"y eyeground changes evcept ncremsed hght reflen
{group 1) and patients whose preoperative blood pressure
dropped to or near normal on sedation and who had ar
teriovenous meking (group 2) They were good m 31
per cent of patients whose preoperagine blood pressure
dropped hut Intle with sedation and who had hewmer
rthage or exudate in ey egrounds (group 3) and m 11 per
cent of pattents whe e preoperative blood pressures Sid
vot drop on sedation and wha had chaked dishs (gyonp
4} Results were 1aur {systolse blood pressure drop of 30
mm and diastolic drop of 10 mm wath final blood pres
sure above 1507300) in 16 8 per cent of patients i groupy
1a0d 2 245 per cent of those n group 3 and 22 2 per
cent of those tn group 4 {Figures refer to supne hlaod
pressure readings ) \ good drop an orthostatte blnad
pressure was of vourse obtamed mwwch more frequenth
than was drop 1n supine pressure Cf patients in yroups
L and 2 78 per cent reported marked relief of sy mptams
@3 per cent of those i group 3 and 33 per cent of those
m group 4 reported rehef

Certain criterna for sympathectonty w hypestension
have been established at the Chme Operaton ts rarel
perfacmed on patients wath grade { tunds and with blood
pressures thae f2il to normal on rest Such patients are
observed for several vears while psychatberapy 1s being
used Panents over 50 are rarely operated on particy
fatly ¢ they are tolerating Inpertession well Serere
ht‘mypfegm severe heart farture severe coronary msufh
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shows little tendency to be nfluenced by sodm deple
tion

Evaluation of Neurogenic and Humoral Factors 1
Blood Pressure Mamtenance in Normal and Toxemi
Pregnancy Using Tetraethylammomum Chlonde Albert
A Brust N S Assali and Eugene B Ferns® (Umn of
Cmcinnatt) bloched sympathetic impulse transmission
with tetracthylammonium chlonde (TEAC) 1 10 nor
mal subjects 10 pregnant women at term and 23 women
with toxemia of pregnancy TEAC studies were per
formed on all pregnant patients 1n both pre and post
partum pertods by imjecting 400 mg TEAC mtra
venously and recording blood pressure at 15 nunute 18
tervals for 6 minutes and at 1 mmnute 1ntervals for 10 30
minutes thereafter

TEAC blood pressure response and floor {lowest pount
to which pressure fell 1n the first five minutes after 11
Jection) deviated strihangly and consistently from nor
mal tn both toxemia of pregnancy and normal pregnanc
at term In toxemas the floor was consistently elevated
and fell to normal after recovery from toxema In nof
mal pregnancy the floor was consistently depressed and
rose to normal after deltvery Laittle fall mn blood pres
sure followed admimustration of TEAC to normal non
pregnant v omen

Since TEAC blocks autonomic nerse mpulses and
eliminates neurogenuc tone but does not lessen humoral
tone the authors postulate that the hypertension of
toxemia of pregnancy s supported by an excessive de
gree of humoral tone The strihing depressor fesponse
to TEAC m normal term pregnancy sugpests further
that neurogemc mechanisms are more actine normal
pregnancy than 1n toxenmia

Results of High Dorsolumbar Sympathectomy for
Hypertension are presented by James A Evans and Carl
C Bartels? In 1942 a review of experzence at Lahey
Clime with sympathectomy for hypertension showed

Cln I __tgat 2771776 N mbe 1948
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that almost two thirds of the patients with hemorrhages
1 the eyegrounds failed to benefit from operation For
these patients tn particular it was decided to extend sym
pathectomy from the twelfth thoracic to the third or
fourth thoracic ganghon

Records of 173 patients subjected to this mare exten
stve operation srx months to three years previously were
reviewed Results were good (fall of 50 mm systolic
and 20 mm diastolic with final blood pressure below
200/120) 1n 55 5 per cent of patients whose preoperative
bleod pressure dropped to normal on rest and who had
no eyeground changes except increased hght reflex
{group 1) and patients whose preoperative blood pressure
dropped to or near normal on sedation and who had ar
teniovenous nmiching (group 2) They were good n 31
per cent of patients whose preoperative blood pressure
dropped but little with sedation and who had hemor
rhage or exudate i eyegrounds (group 3) and m 11 per
cent of patients whose preoperative blood pressures did
not drop on sedation and who had choked disks (grounp
4) Results were fair (systolic blood pressure drop of 30
mm and diastolic drop of 10 mm with final blood pres
sure 2bove 150/100) 1n 16 8 per cent of patients 1n groups
1and 2 245 per cent of those  group 3 and 222 per
cent of those 1n group 4 (Figures refer to supine blood
pressure readings ) A good drop 1 orthostatic blood
pressure was of course obtamed much more frequently
than was drop in supine pressure Of patients m groups
land 2 78 per cent reported marked relief of symptoms
63 per cent of those 1n group 3 and 33 per cent of those
in group 4 reported relief

Certain criterna for sympathectomy 1 hypertension
base been established at the Climc Operation 1s rarely
performed on patients with grade I fundi and with blood
pressures that fall to normal on rest Such patients are
observed for several years while psychotherapy s being
used Patients over %0 are rarely operated on particu
lath if they are tolerating hypertension well Severe
hemiplegra severe heart failure severe coronary msuffi
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ciency or previous myocardial mnfarction and poor renal
functson are contramdications An attempt is made to
rule out the possibihity of glomerular nephrits coarcta
tion of the aorta polycystic kidneys pheochromocytoma
bramn tumor Cushing s disease systolic hypertension of
arteriosclerosis and nmlateral Goldblatt s kidney Opera
tron 15 not done on patients with choked dishs and fixed
blood pressure Patients with only arteriovenous ncking
and labile blood pressures are operated on particularly
1f there 15 evidence of advancing degenerative cardio
vascular or renal disease Good results may be expected
m 73 per cent of such patients Many patients with
hemorrhages exudates or chohed dishs are operate
on if they have a fair degree of labihity of blood pressurt
and none of the contramndications stated Famulies 0!
such patients are told that without operatson four year
survival rate 1s 20 per cent and with operation it may be
50 per cent Chronic pyelonephritis 1s not considered 2
contraindication to operation 1f nonprotemn mitrogen 15
not elevated and intravenous pyelograms still show fair
concentration

Although the present series of patients has been fo!
lowed for a shorter time than those treated with lower
sympathetic resection high dorsolumbar sympathectomy
from the fourth thoracic to the second or third lumbar
ganglions appears approximately to double good results
1n patients of groups 1 2 and 3 The authors are loathe
to consider this type of operation with 1ts prolonged
uncomfortable convalescence as a prophy lactic operation
for bemgn hy pertension but urge 1t on patrents ynder 50
with spastic exudative and hemosrhagic retmal arterio
lar changes moderate cardiac damage signs of early
nephrosclerosts and labile blood pressure

Surgical Treatment of Hypertensive Heart Disease
and Heart Failure of Hypertension. In surgical treatment
of arterial hypertension by sy mpathetic denervatron
hy pertensive heart disease and especially heart failure
have been considered formal contraindicattons to opera



HYPERTENSION 545

tive procedure Ignacio Chavez and Luss Mendez? (Inst
of Cardiolo,y Mexico D F) pownt out that unfortu
nately patients with these handicaps are precisely the
ones who most urgently need lowering of blood pressure

Berause in their opinmon the many tests proposed so
tar for measuring and ehiminating the neurogenic tactor
as the main cause of sustained vascular spasm cannot be
rehed on they recommend operation to patients who
need 1t 1f there 1s no positive contraindication Patients
classified hy pertensive with secondary heart disease have
been ly consider¢d und ble for surgery Ar
teriosclerosts and structural visceral jnvolvement 1n
these patients have been regarded as reversible and
contraindications for operation The zuthors believe this
conception 1s tmstaken Possibly brain and kidnev dam
age 15 unhkely to regress but this 1s not true of the
heart In cardiac damage the most frequent complica
tion the physictan may feel justified m 1insisting on
operation and the patient who 1s confronted with an
atready exasting omunous niskh may well accept the lesser
risk of surgical treatment It 1s true that anatomic dam
age has already occursed m the heart however since
medical treatment cannot suppress the cause of the
damage surgery 15 the only means for helping the
strained heart Patients with elevated blood pressure and
with definite cardiac change should be operated on be
{ore they develop functional cardiac insufficrency

1In dealing with patients with more advanced hyper
tensive disease and severe visceral comphications—heart
farlure renal ffi and severe phalopatt
1t has long been agreed that surgery should not be per
formed However the authors suggest that such a post
tine decision should be modified even for this group It
15 concetvable that the mechamical factor of oversork
and strmia plays a decwstve tole 1 producing and later
mamtaining heart falure The authors operated on 11
hypertensive cardiac pattents all of whom were 1 heart
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failure 1n some 1t was of extreme degree One died ot
cerebral hemorrhage 11 days after operation another
died the day after operation of occluston of the aqueduct
of Sylvius the result of an overlooked old menngitts
and a third patient died of uremua 10 months after sur
gery The other eight patients were cured of heart fail
ure and have not relapsed during follow up periods
ranging from one to three years Almost every patient
has resumed 2 normal life” and blood pressure if not
normal 1s only shghtly elevated

In the authors opmion instead of a contramdication
hypertensive heart disease 1s fundamentally a formal
indication for surgical treatment as the only means of
staving myocardial damage Heart failure when not
accompanted by advanced lesions may sometunes be
corrected by operation even in protracted cases 10 which
digitals has failed

Hazards of Thiocyanate Therapy in Hypertension
Donald L Kessler and Laurence E Hines? (Chicago)
report three illustrative cases

Case 1 —VWoman 48 was hospitalized because of confu
sion_disortentation and hesitant speech Blood pressure was
260/114 For three months she had been given throcyanates
serum thioey nate level being mantained between 8 and 15 mg
per cent Although thiocyvanates were discontinued on admis
sion serum thiocyanate level 10 diys later was 8 mg per cent
After 18 hospital days mental confusion subsided despite cont
tinued elevation of blood pressure On discharge serum thioey
anate level was 55 mg per cent

Case 2—Woman 64 was hospitalized because of w eakness
palpttations _slurred speech nability to concentrate disof!
entation and soreness of the mouth’ tongue and lips Blood
pressure was 190/85 She had been grien 03 Gm_potassium
thocyanate three times daily for a month Two weeks before
hospitalization thiocyanate Jevel was 8 mg per cent On ad
tission thiocyanate therapy was discontinued and eight days
later serum thiocyanate concentration was 10 mg per cent
At this time she was asvmptomatic After two weeks hosprtal
ization she was discharged with serum thioeyanate Jevel of

& mg per cent
Cisr‘:” 3—Man 52 was hospitalized because of stupor pro
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fuse salivation and sweating and auditorv and visual halluey
nations In addstion he had a generalized exfoliative dermatitis
The thyroid was ciftusely enlarged and blood pressure was
130790 Because of partial paralysts of the left side and blood
pressure of 260/150 thiocyanate 026 Gm had been admimis
tered three times daily for three weeks betore hospitalization
During this time blood pressure dropped but the symptoms
described developed

On admssion_red cell count was 3900000/ct mm hemo
globin value 12 Gm per cent icterns index 60 umts nonprotein
mtrogen value 60 mg and thiccyanate level 253 mg per cent
Pneumonia developed and he died the seventh hospital day

Autopsy showed generalized icterus exfolative dermatitis
extensive liver necrosis arteriolar nephrosclerosss cerebral
edema and softening of the internal capsule

DISEASES OF CORONARY ARTERIES

The articles selected illu t ate that p ogress is being mad
three d rections (1) use of vasodilator drugs (2) reduction of the
demands on the heart and (3) attempts to mcrease blood supply to
the heart At present 1t appears that the best method of manage
ment of coronary artery disease consists of avoiding the conditions
wh ¢h precipitate the pamn weight reduction 1n obese patients re
striction of cholesterol 1n the diet and free use of mtroglycerin not
only when pain 15 present and when 1t 15 Likely to occur but also
routin ly three to four times dasly 1n order to mamtamn coronary
d Iatation and to favor the development of collateral channels —Ed

Coronary Artery Disease 1n Men 18 39 Years of Age
Report of 866 Cases, 450 with Necropsy Examination
Wallace M Yater 4aron H Traum Wilson G Brown
Richard P Fitzgerald Murray A Gersler and Blanche
B Wilcox* found httle that differentiated myocardial
infarction chincally or pathologically mn men under 40
from that occurring 1 men of older age groups A family
history of cardiovascular disease was four times as com
mon among patients who survived myocardial mfarction
than 1n a control group On induction nto the Army
weight of men with coronary artery disease corresponded
to average weight of all inductees and during their army
careers they gained weight almost in the same relative
degree as other soldsers

@ Am H 13366837 N mb 1943
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Only 24 men were considered clincally to be truhy
hypertensive but 279 per cent had systolic blood pres
sures above 139 mm Hg and 191 per cent had diastolc
pressures above 89 mm Time of year and geographic
Iocation had no apparent nfluence 1n precipitating death
Onset of terminal illness or coronary attach occurred
relatively more often during strenuous acttvity The pro
portion of attacks occurring durmg strenuous activity
was more than twice as great as the proportion of time
spent m such actrvity and the proportion of men strichen
while asleep was about one third that of the proportion
of time normally spent 1n sleep

About half the men had had cardrac symptoms before
onset of the attack Symptoms were chuefly 1solated
attacks of coronary mnsufficiency with pain_weahness
sweating and sometimes dyspnea Of the 450 patients
who died 833 per cent died within 24 hours of onset

Pain was present in 98 4 per cent and was the primary
or first symptom of most of these patients Shock was the
next most common symptom and occurred 1n 17 per
cent Incidence of shock was almost exght times as high
among the men who died as among those who survived
Dyspnea nausea and vomiting nervous mantfestations
includmg unconsciousness and convulsions 1ndigestion
and diarrhea frequently occurred

Radiation of pain was recorded 1n 67 per cent of cases
Chest pain was accentuated by deep mspiratren m 10
per cent of survivors despite the fact that none of these
men had detectable pericardial or pleural effusion

Of 54 men who died during hospitalization conges
tive failure developed 1n 13 embolization mn 5 and con
vulsions 1n 6 Of 400 survivors 16 were thought to have
cardiac enlargement Poor heart sounds were noted in
72 premature ventricular contractions in 57 paroxysm:l
auncular tachycardi in 2 auncular fibriltation n 2 and
auricular flutter 10 1 In all instances arrhythmias were
transient Systolic murmurs were heard in 33 men and
drastolic murmurs 1n

In 20 per cent of men blood pressure and mn 14
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per cent 1t fell durin, the attack In 70 per cent blood
pressute remained normal or returned to normal within
24 hours after the imtial pertod of hosprtalization and
contintied normal thereafter In 22 per cent of patients
whose pressure erther rose or fell duning the attack the
level became normal 48 hours or more after onset

Electrocardiography indicated that there was anterior
ifarction 1n 176 postenor wnfarction in 113 and lateral
mfarction m 50 No localizmg changes were tound 1n 53
Temperature white cell count and sedimentation rate
were elevated in 53 per cent two of these three abnor
malities were present 1n 23 per cent and one abnormality
occutred 1 12 per cent In only 2 per cent were tempera
ture white cell count and sedimentation rate all normal

Recovery was asymptomatic 1n 57 per cent There was
recurrence of pun 1n 25> per cent congestive failure m 2
per cent pulmonary congestion in 4 per cent dvspnea
without rales 1n 5 per cent pulmonary infarction i over
1 per cent and pleural effusion in almost 1 per cent
Another attach of acute mvocardial nfarction occurred
1n 17 per cent of the 400 who survived and in 28 of the
400 farlure later developed Of the 361 sur
vivors with adequate follow up studies 50 per cent re
turned to full time employment and 41 per cent have not
been able to work at all

Examimmnation of the heart at autopsy revealed httle
to differentiate the condition from that 1n older patients
dying of myocardial infarction

Pain Syndromes of Chest Muscles Resemblance to
Effort Angina and Myocardial Infarction and Rehef by
Local Block Janet Travell and Seymour H Rinzler
(Cornelt Umv ) pomt out that closure of the coranary
arteries results in reflex spasm of the chest and arm
muscles just as acute appendicitis or any form of the
acute surgmical abdomen result 1 reflex ngidity of the
abdommal musculature Such abnormal impulse trom
the heart may lead to devel of 1 self per
reflex which may be mawmntained for long perods by
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Only 24 men were constdered chnically to be truly
hypertensive but 279 per cent had systolic blood pres
sures above 139 mm Hg and 191 per cent had distohic
pressures above 89 mm Time of year and geographic
Iocation had no apparent influence 1n preciprtating death
Onset of termnal 1llness or coronary attach occnrred
relatively more often during strenuous activity The pro
portion of attacks occurrng during strenuous achtvity
was more than twice as great as the proportion of time
spent m such activaty and the proportion of men stricken
while asleep was about one third that of the propertion
of time normally spent 1n sleep

About half the men had had cardiac symptoms before
onset of the attack Symptoms were chiefly 1solated
attacks of coronary msuffictency with pain weahness
sweating and sometimes dyspnea Of the 450 patients
who died 833 per cent died within 24 hours of onset

Pain was present i 98 4 per cent and was the pnmary
or first symptom of most of these patient> Shoch was the
next most common symptom and occurred i 17 pef
cent Incidence of shock was almost eight times as high
among the men who ded as among those who suryived
Dyspnet mausea and vonutmg nervous manifestations
meluding unconsciousness and convulsions mdigestion
and diarrhea frequently occurred

Radation of pain was recorded in 67 per cent of cases
Chest pain was ac d by deep 1nsp n i
per cent of survivors despite the fact that none of these
men had detectable perrcardial or pleural effuston

Of 54 men who died during hospitalization conges
tive farlure developed m 13 embolization mn 5 and con
vulsrons 1n 6 Of 400 survivors 16 were thought to have
cardizc enlargement Poor heart sounds were noted m
72 premature ventricular contractions wm 57 p:ll'uvcysmﬂl
agrscular tachycardma 1n 2 quricular fibrillation i 2 and
auncular flutter 1n 1 In all mstances arrhythmuas were
transtent Sj stolic murmurs were heard m 33 men and
drastohic murmars i

Tn 20 per cent of men blood pressure r cand m 14
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Vhatever the onigin of pamn the authors beheve that
1t should be sehieved Pain itsetf may reflexly dmumsh
the caliber of corenary vessels and so contribute to fur
ther damage to the myocardium In addshon when pain
1s not suppressed the exeessive restriction of activity
which may result often leads 1o physical and wmental
detenyoration  Locat block therapy by procane mfilira
tion or ethy! chloride spray 1 tndicated for rehef of
chest pamn whether the somatic mamiestations are be
lieved to be sheletal or visceral m ongin Relief of pawm
by these measures does not prove that the cause of pasn
1 primanly somane since under suitable conditions car
d1ac pain mav hkewsse respond to {ocat block of appro
priate somati: structures

Masagement of Acute Coronary Thrombosis and Its
Complications Samuel A Levine® (Harvard Umiv ) be
heves that most patients with corenary thrombosis re
cover or die without regard for what the physictan does
For occasional patients however treatment may be hife
saving

A hfe may be saved m \h: p\‘estncc of sudden collapse

il in® Thaugh it has
been the practice to heep p:ments with coronary occlu
sions wn bed for six weeks and away from work for
three to s months many can be aliowed out of bed
three weeks and most should go back to werk at Jeast
part time much sconer than they have heretofare been
permtted 1t 1s not always desirable for the panent to be
fiat 1 bed during the first weehs after myocardial infasc
tion The patrent who 15 short of breath 1s probably
better off situng m a char with feet hanging down so
that blood pools wn the lower extrermties rather than m
the fungs where it canses suffocation

Tt 15 suggested that the patient 15 the best jndge of the
necessity of oxygen During the first few days he often
feels better with oxygen and 1f so 1t should be used It
15 dufficult to be sure whether pain 1s affected by oxvgen

Though Levine fears any intrayenous medication after
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sheletal muscles In effect a secondary pamn sindrome
based on spasm of somatic musculature may be created
by impairment of coronary circulation

Other patients may hasve chest or arm pam with no
evidence of orgamc heart disease Diagnosis may remain
uncertain because the purely somatic pain syndrome fo
sulting from fatigue and strain of voluntary muscles 15
overlooked Under such circumstances the patients ac
tivity 1s hikely to be greatly limited Among the factors
which may contribute toward perpetuation of the so
matic pam cycle are prohibition of exerase and lack of
normal use of voluntary muscles

In differentiating somatic muscular pam from cardiac
pain the authors find many difficulties In thewr exper
ence 1t 1s not true that substernal pain on effort 15 neces
sanly due to coronary artery disease and precordial pain
m1y onigmate from somatic or other cardiac causes
They have reproduced cardiic pain 1n every detast by
stimufation of trigger areas of chest muscles T wase
changes may result simply from pmn of striated muscle
Nitrites 1 an occasional patient even relieve sheletal
muscle pain Though accentuation of pain on movement
of trunk or arms suggests the somatic ongin of the pan
this 1s not the only criterion because trigger areas may
be so located that they do not produce any demonstrable
restricion of motion

Some critena 1re reliable however Signs of tissue
necrosts and circulatory collapse suggest stronyly that
the pun 1s onginating 1n the cardiac muscle Absence of
tnigger ateas rules out sheletal muscle as the cause of
pun unless trigger areas are located in the retrosternal
striated muscle of the chest wall where they are not ac
cessible to palpation A primanly somatic ongin of chest
pam s suggested by a rheumatic tendency 1n a patient
or finding that panful motion elsewhere 1n the body 18
attributable to trigger areas in appropriate muscles If
the distance which the patient can walk without pamn
fluctuates widelv a large somatic component the et1

ology of the pamn 1s hkely
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wild 1n Eastern Mediterranean countries Decoctions of
its seeds have been used by the local population as an
antispasmodic since ancient tumes Chance observation
of a patient whose angina had definitely improved dur
g treatment with tincture of Ammu wvisnaga n the
hope of passing a renal calculus aroused the authors
mterest 1 the drug Comparative experimental observa
tions on the actions of khellin and ammophslline on
coronary arculation and smooth muscle on dog heart
lung preparations indicated that khellin 1s at least four
times more effectrve as a coronary dilator

RKhellin was given to 250 patients with angina of effort
or decubitus and 50 patients with coronary thrombosis
with or without angina during recumbency It was used

Response 10 Kuewin OF 250 PATIENTS WITH AnGINA Prcromss

Gea R s = T
A ® | —Goad W4t Nee
Mg 3 1z —
Moderate 36 55 4
Severe 16 18 21
Total 40 85 25
Percentase <6 3 10

etther m continuous treatment to prevent or diminish
number of attacks or occasionally for relief from actual
attacks To elimmnate possible interference of a psychic
element placebos were admmstered at tumes or the
dose of khellin was suddenly reduced Khellin was ad
munntered orally to most patients 1 or 2 cc of a hiqud
extract contaiung 50 mg /cc of the active principle or
as fablets each g 50 mg Int lar injec
tions of 2 cc once or twice daily were used during an
gmal attacks

Response to khellin was considered good when an
gmal attacks ceased or became infrequent and mld
moderate when they dimimshed in frequency and sever
My and negative when no favorable change occurred
Results are summarized 1n the accompanyng table In
many patients climcal improvement was confirmed by
electrocardiograms
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a coronary occlusion he believes that dehydration
should be avoided by mtravenous use of 5 per cent ghe
cose 1f there 1s no pulmonary edema

Chest x r1ys after acute coronary thrombosts almost
mvariably reveal pulmonary congestion Thus con,estion
1y often found before moisture can be heard with 2
stethoscope Breathlessness 1s the first ndicatton Dur
ing pulmonary congestion 1ntraienous administration of
fluids should be avoided and mn rare mstances phle
botomy may be a great help

Whether or not plasma should be admmistered 1n
shock depends on the presence of pulmonary congestion
1f the patient 1s n severe shock and still can lre flat with
out dyspnea for an hour or two plasma should be con
stdered

When Adams Stokes attacks occur after myocardial
wnfarction Levine feels justified in admmistering ad
renalin® 03 05 cc of 1 1000 solution every 2 hours for
48 hours If tachycardia of the ventricle supervenes 2
test dose of 02-03 Gm quimidine 15 gnen orally and
thereafter 1t no untoward results occur 04 06 Gm 15
given every few hours Quimdine can be ad d
intravenously 1f the situation 1s urgent It can be given
1 100 200 cc of 5 per cent dextrose during the half an
hour with an mnk wrting electrocardiograph recording
during the injection so that quimdine can be stopped
when tachycardta ceases Though 1t 1s usually less effec
tive than q d 2-4 Gm o sulfate mtra
venously occastonally stops ventricular tachy cardia

The value of anticoagulants 1n treatment of myocar
dral infarction 1s not yet thoroughly established but the
information accumulating may m the next few jears
establish them 1 routine use The value of digrtalis after
my ocardial infarction 1s uncertain

Coronary Vasodilator Action of Khelln was msestt
gated by G V Anrep M R Kenawy and G S Bar

7 (Fouad I Univ Hosp Cairo) Khellin 1s the

soum’
active principle of Ammi1 visnaga a plant which grows
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erately Toxic reactions necessttated discontinuance of
therapy 1n two patients and a third relapsed despite
continuous treatment

Since evaluation of angina pectorts 1s usually a sub
Jective matter the authors performed functional hvpox
ema and exercive tolerance tests on all patients with an
gina before and at regular mtervals during treztment
Hypoxena tests were done with 10 per cent oxygen and
90 per cent mtrogen untit angmnal pain occurred Electro
cardiograms were taken before and every five minutes
during the test when the patient noted pain and at the
end of the test Pulse and blood pressure were recorded
and oxygen saturation of blood was deterrmned kroghs
bicyele ergometer with increasing loads was utilized for
exercise tolerance tests During the test pulse and elec
trocardiographic tracings were registered Erght of the
nne patients with angina showed marked and lastng

p uring  long-c d methylth 1l
treatment and this improvement was recorded objec
tively during tests In most cases hypoxemia and exer
cise tests showed mmprovement

Usually 1t was necessary to continue treatment for
three to src months before clinical improyement occurred
and six to erght months before reduction of thyroid
function was climcally evident When thyroxine storage
i the thyroid gland was exhansted 1t was easy to mamn
tain the basal metabolic rate at the desired low level with
doses of 15 50 mg methylthiouracil daily

In most cases symptomatic response and lowering of
basal metabolic rate occurred at the same time Five
patients however showed marked climcal improvement
without pronounced lowering of the metaboli. rate In
these patients there was a mse m serum cholesterol
which was interpreted as mdicating that methylthioura
¢l had blocked thyrowme synthests

Expenimental Study of Collateral Coronary Circula
tion Produced by Cardiopneumonopexy In view of the
Prevalence of coronary artery disease several imtensive
studies have been directed within the last decade toward
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Among the 50 patients with recent coronary thrombo
sis treated with Khellin the drug controlled and relieved
anginal attacks which followed thrombosis during the
period of bed rest as well as after recovery n 21 patients
who had such attacks Mortality rate i the khellin
treated group was siular to that in a control group

No habituation to the drug seemed to occur Eyenafter
1t was used for two years 1t was still effectne Mo to¥ic
effects were encountered duning 1ts trial for such
periods The drug has a prolonged action and remain>
i the cireulation many hours

The authors conclude that khellin can be used success
fully a> a coronary dilator 1n treatment of deficient cofo
nary ctreulation

Methylthiouracil 1n Treatment of Congestive Hear!
Failure and Angina Pectorss Results of Prolonged
Treatment 4 Rune Frisk and Inga Lindgren® (Stock
holm) report success from admmstration of methyl
thiouracil to seven patients with congestive heart failure
and nine with angna pectoris An 1mtial dose of 400
mg duly divided into doses of 100 mg  was admims
tered during the several months the patients were the
hospital 100 mg was then given three times dathy ths
dose being continued until basal metabohc rate was
lowered or significant smprovement had occurred At
this time the dose was decreased to 100 or 200 mg dailv
and was then adjusted according to clinical improsement
and basal metabolism In some cases daily doses of 15 20
mg were suff for A basal bol
rate of about —15 was the goal None of the patients
were thyrotoxic before treatment was mstrtuted

All patients with congestive heart failure had mitral
stenasts and all Delonged to class IV or III before
meths Ithiouracil treatment was instituted None had
shown sigmficant response to usual therapy with bed
rest digitalis and mercunals On methy Ithiouracil four
ents had considerable improvement which was main
ed for long periods The other three improved mod

patr
tan
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superficral vessels 1 the myocardium mucroscopically
but not grossly

For comparison with results of cardiopreumonopexy
on the normal heart a second group of experuments was
performed to determne the effect on the 1schemic myo
cardium In 23 control dogs simple higation of the an
tersor descending branch of the left coronary artery was
done In a second group of 19 dogs hgation followed
cardiopnenmonopexy at an intersal of 14 154 days Mor
tality among the 23 controls was 48 per cent whereas
that among the 19 dogs prepared by cardiopneumono
pexy before ligation was only 21 1 per cent These figures
thus seem to indicate the benencral effect of cardiopneu
monopexy on survival after ligation of the anterior de
scending branch of the left coronary artery though they
do not statistically establish this pomnt Gross and mi
croscopic comparison of specimens from these twe
groups of dogs revealed also that less extensive infarcts
occurred 1n ammals on which cardiopneumonopexy was
performed before ligation of the coronary artery Severe
wnfarctions occurred in 75 per cent of ammals with
simple ligation but m only 23 per cent of those with
hgation after cardiopneumanopexy Injection of 10 per
cent suspension of india mh m blood at normal pres
sures revealed considerably greater filling not only of
superficial vessels but of deep ones after cardiopneu
monopexy 1n hearts rendered ischerme by coronary ar

tery ligation than in normal hearts after cardiopneu
monopexy

CONGESTIVE HEART FAILURE

The value of dietary restriction of sod um chloride and of mer
cural diaretics mn patients with congestive falure 15 well estab
I'shed However thesc procedures may be hazardous when carried
to the pomnt of sodum depleton The severer forms of sod um de
ficiency may be recognized by rapd mse mn the nonprotem mitro-
gen level of the blood and call for replacement therapy

Lith um salts although a satisfactory substitute for_sod um chlo-
7 de so far as taste 15 concerned may be toxic especially when there
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devising means of producing collateral coronary areula
tion Several possible sources of such a collateral blood
supply exist the thoracic wall including the pectoral
muscles 1nternal mammary artery and intercostal ar
teries and the peticardium omentum and lung After
consideration of the various methods reported B Noland
Carter Edward A Gall and Chares L Wadsworth®
(Untv of Cincinnatt) decrded that the lung appeared to
provide the most effective source for a collateral blood
supply to the heart They therefore attempted corrobora
tion of previously reported successful results

Tecrnic—Thoracotomy mcision was made m the feft
fourth tmterspace 1 dogs and after njection of 5 cc of 2 per
cent procaine solution through a small operung m the pen
cardial sac this opening was prolonged superiorly to within
1 cm of the left auricular appendage and inferiorly to within
25 cm of the tip of the apex The anterior descending branch
of the left coronary artery was identified and its mrdportion
used as the center for a circutar window 4 5 cm in diameter
which was made in the paretal pesicardium Three or four
mterrupted mattress sutures were placed between the medal
edge of the window and the medial border of the middle lobe
of the leit lung Finely divided sterile asbestos powder mixe
m suffictent saline solutton to form a paste was applhed to the
surface of the exposed myocardium tnd the opposed under
surface of the left middle lobe Mattress sutures were pulled
up and tied the lung was mflated and the wound was closed
There was no operative mortality except for that resultng
from complications of infection

In 12 normal dogs prepared by cardiopnenmonopexy
the only sigmficant difference between pre and post
operative observations was development of typictl elec
trocardiographic evidence of pericardiis mn all dogs
postoperatively  Dogs were killed between 13 and 16
days after operation and heart and lungs were removed
and injected to determme grossly and microscopically
whether new iascular Is could be d 1
between the normal myocardium and the adherent Jung
10 dogs with no functional impasrment of coronary blood

Injections of 10 per cent suspension of wndia mh

supply
m blood at normal pressures revealed some filling of

Gy < gey 25 489509 Ap 1 1949
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mg as has been recommended 13 often hazardous and
may produce toxic effects after some months use

Rapid Digitalization There 1s no unammty on the
best preparation to use for rapid digitalization mor on
the best way to give the preparation of choice A com
parison of series of patients on dafferent drugs with a
digatalis effect 1s available but the relative value of two
or three preparations in the same patient has seldom
been reported Willlam Evans Peter Dick and Byron
Evans (London Hosp ) designed a climeal trial to dis
cover the preparation most effective for rapid digatahiza
tion when given orallv or intravenou ly by comparmg
the effect of as many preparations as possible n the
same patient and under the same conditions Lelative
value of strophanthin owabain and k strophanthosid
digoxin digitoxin lanatoside C digitahs leaf and tinc
ture of digrtalts was studied m 20 patients with rapsd
auncular fibrillation and shght or moderate congestive
heart failure Fall 1n ventricular rate m auncular fibnilla
tion was considered the most satisfactory index of digs
talization but 1mprovement 1n objective 51 ns of failure
and dwretic response were also observed

Tecnunic—After a few days preliminary ob ervation 1nd
after insuring that no digitalis had been gnen durmg the
Previous seven days the first preparation was gnen Apical
rate was counted over three con ecutive half minutes and
respiratorv rate and blood pressure noted The irug was then
given and heart rate counted for three consecutive half minute
periods every quarter of an hour until 1t had ceas d to fall
Quring 1,4 2 hours No further digitals was then given for
314 days until ventrscular rate hid returned to its previous
level and effects of th previous preparation hid worn off
Number of tests that could be done in each cise was thus
hmited by fulure of the ventricular rate to r1 e to @ comparable
level after a variable number of tests Digrtalis effect was
classified as good when fall 1 heart rate withm tour houss
was 75 per cent of the maximal fall produced bv any prepara

tion in that patient moderate between 50 and 75 per cent and
shght below 50 per cent

Strophanttin 1/100 gr intravenonsly gave mconstant
and poor results Ina dose of 1760 gr 1t produced a good

(Y R+ H 4] 1010311 Ap | 1938
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15 pre existing depletion of sodtum  fending further hnowledne
hthim salts shouk! not be used —1 d

Amount of Digitoxin (Digitalioe® Nauvelle) Required
for Adequate Digatalization Harold J Stewart and Ab
bott \ Newnnn?! (Cornell Unis ) hne found 12 mg
di stoxin mnsufficient to achieve 1dequate digitahzation
m most patients when given either mtrivenoush or
orlly Average 1mount of digitonin required for ade
quate dicitalization of the quthors pitients was approxs
mateh 2 mg 1f grven m 24 hours  \mong these patients
there was no apparent difference sn total dose required
for 2dequate digitalization witlin 24 hours whether the
drug was given in 1 sinle dose or drvaded doses

When adequate slowmg of the heart wts attuned
mu 1 and vomiting occurred more frequently with
digrtonia than with whole digitals leaf

Averrge muntenance dose of dimitoxin was between
01 and 02 mg Ior most prtients nha were 1dequateh
digitilized 02 mg s a muntenince dose w1s too Irge
Tt was more difficult to heep patrents m eqinhbrum by
mamtenance doses of digitoxin than with the whole leaf

For digitalization with disatoxan orily the following
schedule 15 recommended 08 mg  followed 1 four
hours by 05 mg by 03 mg after another four hours
by 02 me four hours lter and then by 02 myg after
another four hours 1f necessary  Doses after the fir t
are 1ot to be given if ventriculrr rte sfows to 7> or if
ntuse1 of vomtling occur

Tn hy pertin rordism with auricultr fibrillation 1mounts
of dizitoxin required to slow ventriculir rate are lrger
than when basal metabolic rate 1s normnl

Though mam clams hive been made that 12 mo
digrtonn constitutes 1 full digatalizing dose 1 the au
thars ommen most patients 1re not fully diotlzed
with this amount Tt appears sife 1n many instances to
gue 12 mg mtruenoush an 1 single dose simply be
catise for most pitients this daes not constitute v dint

talizing dose Turthermore 1 mantenince dose of 02
Ty Am 1 1] 3661167 No mbe 104
P
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sodium chloride and of water dimimished after gross
hemorrhage into the gastrointestinal tract If large
quantities of saline but no water are admmstered plas
ma chlonide level 15 ncreased and large amounts of
potasstum are found 1n urine despite normal potassium
concentration of serum

Increased serum chlonde concentration with dimin
1shed urtnary output of sodium and chloride 1s occasion
<lly found in severe dehydration shock and edema from
hypoalbuminem:a or from cardiac failure with restricted
flud 1ntake In these conditions cardiac output 15 di
munished and increased excretion of water and electro
lytes follows correction of cardiac output Uninary ex
cretion of sodwm chloride 1n patients with edema due
to hypoalbuminemma increases when blood volume 1s
raised by transfuston In patsents with cirrhosis the same
diuretic effect follows intravenous imjection of the pa
tient s own ascitic flnd

In previously healthy persons with acute heart falure
retention of salt and water precedes development of
backward failure At the tume this occurs signs of for
ward failure are frequently subsiding

It 15 postulated that urinary excretion of water and
salt dimimshes when cardiac output dimimshes This
mechanism mamtains volume of blood and extracellular
flid venous pressure and heart output withn narrow
Iimits n normal persons but wn the presence of hemor
rhage or shock plasma volume increases In the same
manner volume of extracellular flld and edema in
crease when blood volume 1s decreased by hypoalbumin
emia venous return insufficient (as from cirrhosis) or
cardrac function 1mpaired as when cardiac output 1s sub
normal 1n the presence of normal or high venous pres
sure In all of these situations retention of salt and
water results not from disturbance mn kidney function
but from adaptation of the hidney to the circulatory re
quirement by hyperfunction of the kidney tubules

Patients with dimimished cardiac output retain salt
and water in equivalent amounts When the amount of
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cffect in three of four cases but thus dose 15 much abose
what most authors consider the miwimal safe dose
Strophosid® gave better results than strophanthin 1t
had a good effect in five out of nine cases and had 2
rapid action n three It worked better than strophanthin
n two of three trials and as well as strophanthun 1n one
But 1t did not produce the consistent results obtamed
from digtalis preparations and the authors find no justt
fication for continued use of either strophanthin or
strophosid ®

Digitaline nativelle® by mouth was somewhat tncon
stant i 1ts action 1n the dosage tried and no supporn
could be found for the contention that this drug 1s com
pletcly absorbed when given orally Intravenoush
produced consistently good effects within two hours it 2
dose of 12 or 15 mg

Digoxin by mouth produced grood results only when
dosage was 2mg or more Given ntravenously the drug
acted much more rapidly Intravenously digosin pro
duced a good effect 10 most cases and 1 very rapid effect
m more than half Lanatoside C 15 mg intravenoush
produced good effect 1n all cases

Digoxm and lanatoside C were the best drugs for pro
ducing rapid ditalization but digataline nativelle® was
scarcely less efficient When necessary to induce digitah
zation within two hours digoxin 15 m intravenoush
or 2 3 mg orally and lanatostde C 15 my intravenously
only best accomplish desired results To establish ade
quate digitahization within four hours digoxin 2 mg
orafly 1s effective Ast 1s seldom necessary to obtam a
diatabis effect 1 less than two to three hours and since

mtravenous med may be less c t digoxin
2 3mg orally 1s generally the best agent to induce rapid
digatalization

Maintenance of Adequate Cardiac Qutput by Regula
tion of Unmnary Excretion of Water and Sodwum Chlo
ride, Essential Factor in Genesis of Edema J G G
Torst? (Univ of Amsterdam) found kidney excretion of
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twice weekly for contral of rheumatic mitral stenosis with de
compensation The liver was § fingerbreadths below the costal
margm and neck vens were bulging The salt poor diet was
continued 1 the hospital and another mjection of mercuhy
drm® given On the second day blood urea mtrogen was 98
mg per cent After two more injections of mercuhydrin® the
clineal condition was worse Blood chloride concentration was

mg per cent Intravenous admimustration of 1sotomic sodium
chloride solution was started but the patient died while the
infusion was being given

The authors believe that mitrogen retention should
have suggested dehydration or primary renal disease
and esther dragnosis should have contramndicated further
use of mercurial diuretics or other drastic attempts at
dehydration

Case 2—NMan 47 with decompensated rheumatic heart dis
ease was hospitalized because of epigastric pam and anorexia

¢ was given ammonium chloride four times daily and 2 ¢c
mercuhydrm® on the sixth eighth and twelith hospital days
He became dyspneic and toxic and blood urea mitrogen was
88 mg per cent On the nineteenth hospital day blood chlorides
‘were 311 mg per cent Isotomic sodium chloride solution was
administered intravenously but next dav the patient died

Two other patients on salt poor diets and mercurial
diuretics had obvious dehydration In one blood chioride
concentration was 285 mg per cent One of the patients
died of pulmonary infarction and the other of a cerebral
accident In the other three patients the condition was
recogmized and successfully treated

The authors believe the untoward effects of salt de
pletion are often overlooked because of preoccupation
with the concept that congestive heart failure can extst
only 1n presence of excessive sodium retentron It 15 sug
gested that salt depletion be suspected when weakness
lassitude anorexia nausea vomuting restlessness thirst
not relieved by water apathy mental confusion blood
Pressure fall increase in pulse rate dimmnution n pulse
volume clammy shin shock and coma develop in pa
tients who have been on low sodium diets and large
amounts of mercurials

Lithmum Poisoning from Use of Salt Substitutes 1s re
ported by & C Corcoran R D Tavlor and Irvine H
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one ot thesc components 1s msufficient the other 15 stiff
ratatned Thus in severe forward fmlure serum concer
tratrons of sodwim and chiloride may be tncreased of de
creased

Lfftet of an abnormally Ingh cardac output was
studied 10 one patient with hypoalbuminemic edema by
rapid transfusion of 2 L blood which elevated venous
pressure trom munus 1 to plus 7 cm water This was fol
foned by a 30 fold ncrease 1n water and salt excretion
one third to one hith of the water and chlorides of the
glomerultr filtrite was excreted despite the fact that
urca clearance and endogenous creatinine excretion were
unchanged Sumlar changes of urmary output occurred
after admmstration of digoxin to 1 patient wath heatt
failure Tn both pauents high venows pressure m the
presence of a normally responding heart resulted 1
sharp r1se 1n pulse pressure fall tn venons pressure and
decrease 1 sodmm chioride and water excretion In one
patient with paroxysmal tachycardia and polyura chlo
ride excretion rose during periods of diwresis Intake ot
1L water resulted in diurests without increase in chloride
output Two severely 11l patients with peritonitis whe
had no signs of impaired circulation and who hid high
pulse pressure and good urea clearance showed nearh
total retention of salt and 2 hih blood plasma level of
chlortdes and sodim

It 1s concluded that regulation of water and salt e
cretion 15 1n mmportant factor but onls one fictor in
maintenance of adequate cardiac output

Syndrome of Salt Depletion Induced by Regimen of
Sodium Restriction and Sodium Diurests Lows A Soloff
and Jacob Zatuchmi® (Temple Unny ) report seven ca €5
that demonstrate the untoward effects of 1 regimen of
sodium restriction and sodmim diuresrs m cardiae pa
tients Two of the four fatal cases are given here

Case 1—Man 52 wis hospitalized becui e of dvspne?
pansea and hiccup Iar many months he had Leen on v alt
poor diet supplemented by mnjections of 2 ec mercuhndrin
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Ten were on a low sodium dret and the other 10 received
sodium chloride supplements All but one of the animals
deprived of sodium were dead at the end of the fourth
day and all those given sodium chlonde remaned 1
good condition

Brologic Decay Periods of Sodium 1n Normal Man
1 Patients with Congestive Heart Failure and 1 Pa
tients with Nephrotic Syndrome Determined by Na as
Tracer Duning a study of excretion of radioactive sodt
um conducted primanily to gain mformation about sod:
um excretion 1 heart fallure Sam Threefoot George
Burch and Paul Reaser® (Tulane Univ) established

facts about d of activity of radio

active substances 1n the body

The amount of substance mtroduced nto an organtsm
which 15 excreted at any one time has a farrly constant
relationship with amount of the suhstance m the body
According to math are
never completely eliminated Practically 1t 15 valuable
therefore to measure the mterval required to elmtnate
one half the material known as the biologic half life
period of the substance Since this period equals time re
quired to excrete one half the total amount of the regular
form of the substance already 1n the organism measure
ment of biologic half life period indicates total rate of
turnover of the regular substance This knownledge en
ables one to know duration of exposure of the organism
to specific radiation and 1s smportant n determination
of safety measures m use of these substances It 1s also
necessary in planmng expersments m which radioactive
substances are used

The following data 1ndicate that biologic half life of a
substance for a normal organtsm cannot be applied em
pirically to an abnormal one Continuous observations
of blood concentration and urine excretion of radwac
tive Na  were made for 20 70 days on four normal sub
Jects s1c patients with heart failure and two in the
nephrotic stage of chronic glomerulonephritis
TT@ I Lsaa Maming oy 19
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Page® (Cleveland Chime) Among seven patsents wifh
nithtum mtoxication observed by the authors tho died
Jithium 1ntoxication appearcd to be a contributory cause
of death The salt substitute used by these patients was
westsal ® a solutton of lithwm chlorsde with atne aed
and a small amount of potassium 10dide The syndrome
observed was characterszed by tremor muscular and re
flex hypericritability confuston and coma Electroen
cephalographic abnormalities were demonstrable

Similar symptoms were reported over 35 years ago by
a Cleveland physician who took 2 Gm hthim chloride
after each meal for three meals and an additional dose
at bedtime Since symptoms developed 1n the authors
patients on much smaller doses of Lithium chlorde 1t
seems lthely that sodium restriction increases susceptt
bility to Ithwm tovicity Though action of lthium on
muscle and nerve metabolism has not been studied thor
ooglhly Irtlitam 15 thought to replace sodvni i sadim
depleted persons

The authors Case 3 1s reported here

Man 47 with severe essential hypertenston was placed on a
fow sodium dret supplemented with westsal ® For the first four
weehs 6 Gm scdium chloride daily n enteric coted capsules
was given for control observations on the effects of low sodium
diet Tor several weehs after withdrawal of sodwm chlonde
supplement the patients control of salt intake was erratic
During this pertod muscle twitches appeared transiently These
with insomnt1 depression apathy and fatigue reappeired three
weeks after he agreed to maintain severe sodiim restriction
The symptoms disappeared four days after use of westsal”
was discontinued_although sodutm restriction was mamtamed

The course of events indicated that use of westsal® as
a salt substitute causes toxic symptoms during periods
of severe sodium restricion Use of salt substitutes 1n
tow sodium diets should not go unsupervised In addi
t1on to touaity ot lithium chloride potassium present in
some salt substitutes may be toxic to patients with renal
snsufficiency

_Addendum —The effect of sodium depletion on hthum
toxicity was mmvestigated by G Masson in 20 ammals
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compound has shown that 1t can overcome arrhy thrmas
produced by mercurial compounds However at the
same time the dwretic effect of the mercurial 1s lost Inan
attempt to preserve the detoxifying effects of BAL and
to avoud 1ts antidiuretic effects a monosulfhydryl MT 6
was added to mercuzanthin® The resulting compound
was called thiomerin ® This substance was found to be
so nomirrtating that 1t could be njected subcutaneously
without untoward effect and so nontoxic that 1t could be
grven 1n doses 160 times the maximal tolerated dose of
mercuhydrm® without producing  electrocardiographic
changes Thiomerin® was then put 1n the hands of the
atthors for climcal 1mvestigation

It was injected subcutaneously 1n 100 cardiac patients
and mtravenously in 50 patients with no serious reac
tions Electrocardiograms taken during and at one min
ute intervals after intravenous injections showed no
significant cardiac arrhvthmias In three patients mod
erately severe pam occurred at the injection site and
four patients had temperatures of 102 103 F and one a
temperature of 104 F The fever may have becn due to
pyrogens in distilled water Thiomern® was given n 2
cc doses subcutameously for five days 1n succession
without untoward reactions or signs of myocardial or
renal arritation

Duuretic responses were not equal to those of other
mercunals 10 the first 24 hours but usually were more
persistent and during the course of two or three days
the patients lost 1 15 Ib (average 3 1b) Urmary output
mereased from 15 to 6 L with an average of 4 L m
the first 2+ hours

Armmonium chloride increased duretic effectrveness
of thiomenin® so that 05 or 075 cc doses were often
effective

Cirenlatory and Duuretic Effects of Theophyllme Iso

ere by M Fowell

(Slnckmn Cahf) J A VWmnslow V P Sydenstricker
and N C Wheeler® (Augusta Ga) Cardiac output was
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In the comtrols serum concentration of sodum
dropped 1o half the smtsa) Yevel sn 12 14 days For ro
apparent reason rate of elumination of the 1sotope 1
urine was such that half the sodmum adminstered $as
excreted only after an average of 288 days Intwopa
tents slowly recovering from heart falure the penod
necessiry for reduction of serum concentration of sodi
unt to half the mmtial Ievel was about three tmes as Jong
as m controls rate of urinary excretion of sodum vas
less than half that 1 controls In two patrents rapidly
mproung from heart falure sodmwm wa» elymnated
more rapidls than i those slowly mmproving In the
patients becoming worse 1t took longer to excrete sodt
um than 1t did 1n controls or n patients rapidly mpro¥
g from heart faslure but essenually the same tume
required by patients who were slowly smproving In two
patients with the nephrotic syndrome declime of serum
concentration of sodum was less than one fourth as
rapid as 1n controls and rate of urinary elmmation was
one tenth to one twentieth as rapid

Factors other than the biologic half hfe period of the
substance can alter 1ts excretton Such mnfluences are
fixation of the substance in the body and alterations 1
flurd output

Treatment of Myocardial Failure Studies of New and
Safe Diuretic—Thiomerin ® George R Herrmann John
W Choss Milton R Hejtmancik and Paul M Sims?
(Univ of Texas) point out that organic mercurial salts
are generally accepted as the most efficrent diuretics
Deaths among patients taking mercurial duretics led to
studies on ammals which showed that orgamc mer
curtals 1 common use produced direct toxic action on
the heart and consequent conduction changes Aurculo
ventercular dissociation interventrrcular blocks broad
ening of the QRS complexes ventricular tachy cardia
fibrilation and standstill have been found In an attempt
to find a less toxic mercurial diuretic mercuhy drin® was
pmduczd Recent work with BAL a double sulfindnyl
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ARTERIOSCLEROSIS 569
the e disorders Restriction of total caloric mtake 15 probably at
least equally smportant—Ed

Dietary Ch ol Its Rolein A 1 Ber
nard A Sachs (New York Citv) reviens evidence sup-
portiny the concept that exogenous cholesterol influences
development of atherosclerosis In several diseases both
hy percholesterermia and extensive atherosclerosis occur
Best known of these conditions are hypothy roidism dn
betes mellitus hadney disease and essential xanthomato
s15 a famibal disease ch 1zed by shin
hvpercholesteremia and coronary artery disease m chil
dren and young adults

Atherosclerosis has been produced in many exper:
mental ammals by feeding cholesterol In these ammals
blood cholesterol levels are often raised however
atherosclerosis can be produced by feeding such small
amounts of ch ! that hyperchol does not
develop

Transtent hvpercholesteremia which reaches its peak
m four hours has been observed 1 man after mgestion
of foods contaming cholesterol After such foods are
admimsstered for a long pertod persistent elevation of
serum cholesterol occurs Atherosclerosts has been as
soriated with both gh fat and hugh protein diets m
man Extensne atherosclerosts has been reported 1n a
tribe of nomads whose daily diet contained 20 L mufh
and 459 Lg meat Some observers believe that the
condition was more prevalent 1n diabetics when hagh fat
diets were used Daet histortes taken from 50 men with
myocardial 1nfarction revealed excesstve cholesterol in
takes Review of a large series of necropsies showed
atherosclerosis to be more common 1n fat persons

The Chinese whose diet contamns httle cholesterol
rarely have atherosclerosis The same 1s true of Ohna
®ans Javanese and Costa Ricans Incidence of choles
terol deposits m the aorta 15 reported to hate decreased
&urmg a period of fat famine mn Germam during World

ar
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studied by means of catheterization of the nght side of
the heart before and at 2 or 3 minute 1ntervals for 30-40
minutes after slow intrasenous mnjection of 05 Gm theo
propanol® 1n 15 patients with heart disease Diuretic
action of the drug was studied 1n 21 patients 19 1n heart
fatlure and 2 with airrhosis Most of the patients with
heart failure had had unsuccessful trals of digitabs
Duuretics were withheld for three days before theopro-
panol® was given

Cardiac output consistently ncreased after admms
tration ot theopropanol ® The increase lasted about 13
minutes and averaged 30 per cent Both heart rate and
stroke volume increased despite the fact that right ven
tricular fitling pressure decreased The dru, acted as 2
respiratory stimulant and increased pulmonary ventila
tion and oxygen consumption

No dwretic effects were noted when the drug was
given mtravenously but they were produced by intra

Jar or oral ad ration Of 20 patients given

04 Gm three times daily oralfy 11 mamfested toxic ef
fects With 202 Gm dose three or four times daily onfy
1 of 20 patients had nausea Diuretic effect of the smaller
dose was as satisfactory as that of the larger Of 21 pa
tients gnen theopropanol® orally 12 showed good
urests 1e 24 hour volume of urme was more than
doubled Diuretic response was satisfactory n 11 of 14
patients with congestive heart failure of artertosclerotic
origin and tn 1 of 2 patients with hepatic airrhosis but
responses of patients with rheumatic heart disease and
hvpertensine nephritis were not satisfactors

ARTERIOSCLLEROSIS

The evidence that arterioscleross 1s related to chofesterol metab-
olssm may be regarded as conclusive However the relative roles of
dyetary intake synthesis destruction and excretion remamn uncer
tam Pending more def mte mformation st 15 desirable to restrict
cholesterol 10 the diet of persons with hypercholesteremia hyper
fenston or coronary disease or with 2 pronounced fanuly istory of



ARTERIOSCLEROSIS 569
these disord rs Restriction of total caloric wntahe 5 probably at
least equally important ~—~Ed

Dietary Chol 1 Its Role 1n At 1 Ber
nard A Sachs? (New York City) reviews evidence sup
porting the concept that exogenous cholesterol influences
development of atherosclerosts In several diseases both
hypercholesteremia and extensive atherosclerosis occur
Best hnown of these conditions are hypothy roidism dia
betes mellitus kidney disease and essentral xanthomato
st a familal disease characterized by shin xanthomas
hypercholesteremia and corenary artery disease 1n chil
dren and young adults

Atherosclerosis has been produced m many exper
mental animals by feeding cholesterol In these animals
blood cholesterol levels are often rased however
atherosclerosis can be produced by feeding such small
amounts of cholesterof that hypercholesterenia does not
develop

Transient hypercholesterenna which reaches its peak
10 four hours has been observed 1n man after mgestion
of foods contatming cholesterol After such foods are
admimistered for a long period persistent elevation of
serum cholesterol occurs Atherosclerosis has been as
sociated with both high fat and high protein diets 1n
man Extenstve atherosclerosss has been reported 1n a
tribe of nomads whose daily diet contained 20 L mulk
and 459 kg meat Some observers believe that the
condition was more prevalent 1n diabetics when high fat
diets were used Diet histories taken from 50 men with
myocardial infarction revealed excesstve cholesterol 1n
takes Review of a large series of necropsies showed
atherosclerosts to be more common i fat persons

The Chinese whose diet contams lttle cholesterot
rarely have atherosclerosis The same 1s true of Okmna
wans Javanese and Costa Ricans Incidence of choles
terol deposits 1n the aorta 1s reported to have decreased
s\‘,mn% 2 period of fat famine in Germany during World
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Though many theories h1ve been proposed to explam
the pathogenests of atherosclerosts Sachs 1s most mter
ested m thit proposed by Gordon who hypothecates
that Kupffer cells are released from the reticuloendo
thelial system into the blood stream where they engull
fat and then penetrate the endothelial Imtngs of blood
vessels  Afier deposition connective tissue gro“th »
stimulated It 1s postulated that the disease does not
wfect small blood vessels because thesr blood flow 15 not
higl enough to push hupfler cells into the blood vesse!
wall and lach of mtermittent flaw 1n these ve sels dors
not fayor movement of Rupffer cells out of the center of
the blood column

Predilection of atherosclerosis of the aorta fos the bt
furcation has been attributed to the greater mtermmttencs
of blood flow here with consequent disruption of avsal
and margmnal streams Predilection for the coromary ar
tertes has been related to the great thickness of the
tima of these vessels

Thou,li atheroscleross occurs without hypertension
1t 15 rare for hiypertensi0n to occur without atherosclero
s1s Familial snerdence of atherosclerosts may be the re
sult of hereditary disturbance of liptd metabolism or of
dietars habits Foods high 1n cholesterol are egg volk
brain butter cream oysters sweetbreads mulk cheese
and ammal fat 4dults on fat poor diets consume 39 109
mg cholesterol on average diets 200 362 mg and on
Iigh fat diets up to 1400 mg

Recent Advances in Study of Artersosclerosis are out
timed by S O Waife? (Unnv of Marviand) The relation
of nutrittonal status and obesity to arteriosclerosss has
been studied by many nvestigators Artertosclerosts 15
about tuice ay common in the obese as m poorly nour
1shed persons Obestty alone cannot be said to cause ar
teriosclerosts however since almost 40 per cent of a
group of poorly nourtshed persons over age 75 had severe
atherosclerosss at autopsy  Study of 22000 armn officers
showed hypertension more cormon a ~averwerght
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persons and waight loss was accompanted by reduction
m blood pressure in three fourths of a large series of
patients Among 80 patients under 36 with fatal coronary
arteriosclerosts 91 per cent were obese

Attempts to produce cerebral arteriosclerosis in am
mals have met with httle success Study of 18 brains of
patients over 77 revealed scattered areas of cortical
atrophy 1n all No pathognomome abnormalities were
found however Among 2000 patients studied at autopsy
03 state hospital psychosss from cerebral arteriosclero
s13 was diagniosed in 25 per cent Incidence of abnormal
electroencephalograms was higher 1 patients with cere
bral arteriosclerosss and semle psychosis than in older
patients with functional psychiatrnic disorders Roentgen
visualization by injection of thortum dioxide anto the
mternal carotid artery contnbuted much to the study of
cerebral circulation

Personalitv of the patient with coronary occlusion has
been described as one of compalsive devotion to work
with a compelling destre to surpass persons 1n a superior
position Such patients dishle sharing responsibihity and
are given to broodine

Studies of coronaty atherosclerosts have shown that
this condition 15 more common 1 the presence of hyper
tension and/or faulty chol 1 ) Autop
on 24 mfant who died at birth revealed that the cor
omary intima 1s unusually thick in the male and even at
birth 1s about three times thicker than the coronary
muma of the female Although there 1s disagreement as
to presence of an unusual clotun tendency 1n persons
with coronary occlusion the favorable effect of dicu
marol® on myocardual 1nfarction has been established
Whether effort 15 a precipitating factor in myocardial
infarction continues to be a source of argument

The value of svmpathectomy 1n treatment of arterio

clerosis of the lower extremities also continues to be
disputed Cigaret smoking has been found to cause ar
tenialar constriction with diminished blood flow 1n ofder
Pitients, but to less extent than s younger patients In
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cidence of thrombosed pertpheral arteries was igher 1n
smokers than 1n nonsmokers Mocncheberg s sclerosts 15
a rare condition occurring n young and mddle aged
men with x ray evidence of calaification of perspheral
vessels but no sign of mmpaired circulation Two new sug
gestions have been made for treatment of penphefal
arteriosclerosis (1) dramatic relief of intermuttent
claudication by intramuscular and ntravenous mjection
of ether and (2) excellent results from admmstration
of histidine and ascorbic acid 1n order to elaborate hns
tannne 1n vivo have been reported

Metabolism of cholesterol remans obscure The level
of free cholesterol 1n plasma effects rate of mobilization
of fatty acids from their depots and rate of phospholipid
synthesis Surprisingly feeding of cholesterol and wita
min L retards development of penarteritis in dogs on
Iigh fat diets Conversely in rabbits parenteral admin
istration of vitamin E appreciably augments deposition
of cholesterol 1n the aorta Other experiments have dem
onstrated that serum colloids of dogs and rabbits on
high cholesterol diets are more labile than normal For
many years it has been known that thyroid extract and
1odides reduce meidence of arteriosclerotic lesions but 2
more recent report indicates that use of 1odide does not
protect thyroidectomized ammals from atherosclerosts

ARRHYTHMIAS

The following abstracts emphasize the responsiyeness of cardiac
irregularities to treatment Since the different arrhythmias require
different management their recogmtion is of great practical 1m
portance —

Varable Loudness of Furst Heart Sound in Auricular
Fibollation David A Rytand* (Stanford Univ ) made
phonocardloqmpluc tracings throughout 38 160 cycles
of the heart 1 12 patients with auricular fibnilation to
establish a chmical s1gn prev 1ously given httle attention
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~—ariation 1n intensity of first heart sound 1n auricular
fibrillation This vanability occurs 1n another condition
characterized by variations in auriculoventricular nter
val complete heart block In phonocardiograms peak
amplitude of first heart sound was converted into arba
trary units and plotted against the mterval between sec
ond heart sound of the preceding cycle and onset of hrst
heart sound

In five patients without mitral stenomis first heart
sound had greatest amphtude when 1t came 012024
seconds after the preceding second scund Amplitude of
first heart sound fell during the next tenth of a second
to about one thurd of its maximum magmtude Peah
amplitude with longer diastolic periods remained dimm
sshed or had a secondary zone of accentmation These
changes of peak amplitude were sumfhir to those 1n pa
tients with complete heart bloch and are further evidence
that first heart sound 1s louder when onset of ventrcular
systoles finds the auriculoventricular valves wider open
even though strength of contraction 1s weaker

In seven patients with mutral stenosis there was little
varation in peak amplitude of the first sound Varabil
1ty 1n ntensity of first heart sounds in auricular fibrilla
tion therefore 1s a pomnt against presence of mutral
stenosis

Abnormal Rapid Rhythms Assoctated with Digitoxin
Therapy Harold D Levine® (Boston) reviewed records
of 338 patients given digitoin and 534 patients given
digitalis leaf at Peter Bent Brigham Hospital Towc ab
normal rhythms occurred in 2 per cent of patients given
digtoan and 09 per cent of those given digitalis leaf

his difference was not statisucally sigmficant but the
chimeal mmpression remained that with digitoxin rapid
thythms developed more insidiously than with leaf be
cause of absence of nausea vomiting and diarrhea with
the newer drug

Of the seven patients m whom toxic rhythms devel
oped during admimstration of digitoxin three had re

.
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cenved the drug 1n amounts generally considered not to
be excesstive Cause of such abnormal rhythms i pa
tients given these drugs 1s not clear Idioventnicufar
rhythms aurrculoventricular dissociation and ventricular
tachy cardia were all regarded as different degrees of
creased 1rritability of the ventricles

Though 1n some mstances the physician will be unable to
decide whether a nsing heart rate 1s the result of progres
ston of disease or of digitahs potsomng n many the two can
be differentiated Sudden change from a totally 1rregulat
to a regular rhy thm should suggest digitalis intoxication
Though cardiac rhy thm may revert from auricular fibril
lation to a normal sinus mechamsm under digioxin
therapy fundamental action of digitalis bodies favors
perpetuation rather than termination of this arrhythmi2
Patients whose r1 thms suddenly become regular shoutd
therefore have electrocardiograms to determine tif they
have 1dioventricular rhythm with complete aursculoven
tricular block or auriculoventricular dissocration Dig!
talts can cause auricles and ventricles to beat mdepend
ently by depressing auriculoventricular conduction and
pernutting ventricles to beat with their own rhy thm or
it may increase irmtability of ventricles so that they
run ahead of the auncles despite normal auriculoven
tricular conduction

Levine does not disparage digitoxin but advises that
during 1ts use the physician be on the alert for evidences
of 1ntoxication

Action of Neostignune in Supraventricular Tachy
cardias was studied by Samuel Waldman and Louts Pel
ner® (Brooklyn) Vagus nerves are cardiomnhibitory 1o
action slowin, of the heart 1s achieved mamnly by length
emng of diastole systale 1s lttle affected The night
and left vagus nerves differ i action Stimulation of
the night nerve results mamly 1 slowmng the auricular
beat and thus reduces ventricular rate Stimulation of
the left nerve causes ventriculir slowing by depressing
aurculoventricular conduction Neostigmine by hibit
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ng the action of cholinesterase at the myoneural junc
on permuts choline to exert us full effect In smus
achyvcardia neostigmune decreases the rate of impulse
formation at the sinoauricular node as evidenced by an
ncreased T P interval In paroxysmal aurcular tachy
cardia the ectoptc focus 15 somewhere in the auricle
not in the smoauricular node Therefore neostigmine
apparently acts in this condition by allowing the left
vagus nerve to decrease auriculoventricular conduction
In paroxysmal nodal tachycardia agan the left vagus
nerve effect 1s the predomunant factor Tachycardias
general are probably produced by automomic nervous
system imbalance and neostigmine by correcting m
balance through vagal action restores the heart to nor
mal rhythm

The authors report five cases i which neostigmine was
admintstered two of which follow

Case 3—Gurl 20 known to have rh umatic heart disease
had had frequent recurrent attachs of palpitation at times last
ing several davs Examunation revealed tachycardia of 166

he electrocardiogram showed typical paroxysmal auricular
tachycardia Carotid sinus and ocular pressure had no effect

€0 tigmine 1 mg wa gnen mtramuscularly In five minutes
heart rate fell to 94 100 the P R interval was 036 second In
1> minutes heart rate was 71 and the P R wnterval 022 second
Becau e of frequently recusring attacks an attempt at pro
phylaxis was made Digitalization fatled to present attach
quintdine d thetr N brommde
0015 Gm orally three times datly at equal mntervals has been
4 ed since October 1945 and the patient has had only a fes
short fasting attack No attack wa severe enough to require
additional medication

CasE 5—Woman 22 known to have rheumatic heart dis
€a ¢ had had recurrent attacks of palpitation for two or three
years Pulse rate was 136 The electrocardiogram showed
fodal (probably midnodal) tachycardia Injection of 1 mg
neostigmune reduced the rate to 115 1n five muinutes A P wave
appeared with a P R interval of 021 second A shght first
degree block was produced In 10 munutes the rate was 100
3nd P R interval 018 second In 15 minutes the rate was 88
with PR intersal of 016 second

Neo Syrephrine® 1n Treatment of Paroxysmal Supra
Ventricular Tachycardia Willam B Youmans Morton
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J Goodman and Jarvis Gould” (Umv of Oregon) re
port that within 35 70 seconds after rapid mtravenous
injection of neo synephrine® in nine patients with parox
ysmal supraventricular tachycardia sinus rhythm was
restored to normal 1n seven Most attachs were reverted
by 1 mg or less It 1s thought that use of rapid actng
vasopressor substances will prove the preferred treat
ment 1n this condttion The drug 1s believed to act by
suddenly increasing blood pressure in the carotid sinus
and thereby reflexly affecting heart action

In some patients rhythm reverted to normal after only
enough neo synephrine® to merease blood pressure sud
denly from the subnormal level present during the attack
to the patients normal level This suggests that low
blood pressure secondary to tachycardia may perpetuate
the attack In each case the dose of neo syncphnne‘ was
diluted so that it could be injected 1n 20 30 seconds
During the period when normal sinus rhythm occurred
systolic blood pressure was rapidly nsing The 1mtal
dose should not exceed 05 mg and larger doses may be
used when necessary after blood pressure has returned
to 1ts preinjection level a period not exceeding 10 min
utes 1n the patients studied

There were no unpleasant symptoms Many patients
noted tingling of the skin apparently from sasoconstric
tion and piloerection The only fatlures occurred i1n two
patients 1 whom attacks developed postoperatively It
1s suggested that msufficient blood pressure rise was
produced In most cases paroxysmal supraventricular
tachycardia ceased when systolic blood pressure reached
a level of 160 mm Hg or less

Neo synephrine® 1s less effective as a pressor agent
when blood volume 1s low Its action may be counter
acted by use of vasodilator or adrenolytic drugs includ
mg barbiturates which produce vasodilatation and de
crease carottd sinus sensitivity

Case of Morgagni Adams Stokes Attacks Caused by
Transient Recurrent Ventricular Fibrillation without
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Apparent Organic Heart Disease 1s described by Torjus
Moe? (Oslo) This 15 thought to be the first well estab
hshed case of paroxysmal ventricular fibrillation with
syncope 1n a patient with 2 normal heart

Man 38 was ho pitalized because of attacks of palpitation
for almost a year and two recent ep1 odes of famnting He had
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not had rheumatic feser or chorea and had never been dyspneic
ot had swelling of the legs He famted three or four times
“lule_ being examined. Between attacks of syncope heart rate
Was 70 90/minute with many extrasy toles Just before attacks
the pul e suddenly topped and aiter the patient was pul eless
for 8.10 second ~ he lost con ciousness  Electrocardiograms
taken immedsately before during and after ome of these at
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tacks (Ig 94) showed that after sinus rhythm with extrasys
toles therc was a pertod of ventricular fibrillation followed by
sinns bradycardia and auriculoventricular rhythm

Lpinephrine was given durmg the attack but when the ECG
was developed 1t was decided that qumidine should be admn
1stered Quinsdine 02 Gm wAs then given per os and 06 Gm
was given four hours later In seven hours 2 total of 1 Gm
qumidine was given and svncope did not recur

Physical examimation chest < ray and other laboratory work
fuled to reveal any abnormahty suggesting heart disease
Quimidine admim tration was contmued and the patent had
no further attachs of syncope

Adams Stokes attacks may result from ventrcular
standstill during aunculoventricular block or from di
turbance 1n the production of umpulses which results 1
ventriculr tachycardia or ventricular fibrllation Sints
block and smoauncular bloch seldom lead to Adams
Stohes 1ttacks During an attack 1t may be impossible
o differentiate ventnicular standstill from ventrcular
fibnillation but since treatment of these two disturbances
15 so different 1t 1s important that the differential diagno
sis be established between attacks The patient with
auriculos entricular block usually has a regular cardiac
rhythm of 30 40/minute whereas the pitient who
prone to ventricular fibrllatton mav have ientricular
extrasystoles between attacks In ventricular standstill
the heart should be simulated by epinephrine caffene
or thumping on the chest wall In ventricular fibnllation
quimdine 1s the treatment of choice to dimimish ven
tricular wrritability

Mechamsm of Irregular Smus Rhythm in Auriculo
ventricular Heart Block was studied by Irving R Roth
and Bruno hisch® (New York Civ) Tt has long been
Lnown that 1 auriculoventricular heart block the auncles
often exlnbit an irre ular rhythm Auricular intersals
which embrace ventricular sy stoles are usually the short
et whereas those which follow 1 the wake of a rven
tricular syvstole are the longest The irregulanty 15 es
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sentally @ sinus arrhythuua charactenized by postsys
tolic slowing of the auricles This slowing raries with
degree of block

Dunng the past 40 years many theories have been
proposed to explain the 1rregulanty of auricular activity
m auriculoventricular heart block In recent years 1t has
become more apparent that a reflex vagus effect postu
lated by earlier observers 1s a factor i production of
auricular arthythmia n this type of block The authors
have accumulated evidence that postsystolic auricular
slowing 1n auriculoventricular heart block 1s the resutt
of a reflex vagus effect 1mtiated by the arterral pulse
The physiologic mechamsm proposed 1s that of reflex
nhibation of the auricular pacemaker imtrated by pres
sure rise withm the aorta and carotid arteries mcident
to the systolic mjection of these vessels Such an aortic
and carotid smus reflex alone 1t would seem accounts
for the fact that the auricular slowing mn heart block
usually appears m cycles immedsately after ventricular
systole and for the fact that during longer pertods ot
ventricular standstill the slowing vanmishes gradually
over a succession of several cycles Duration of the P P
mterval 1s nfluenced therefore by the proximity of
adjacent ventricular complexes Tone of the vagus
nerves 15 hnown to depend to some degree on the pres
sure within the zorta and carotid artery Increase of
pressure withn these vessels raises vagus tone and low
ers tone of its sympathetic antagomist In support of
this hypothesis it was found that the auricular wave was
mfluenced only by ventricular systoles which sigmfi
cantly tncreased pressure in the aorta

Since the aortic carotid stnus reflex 15 influenced by
age resiliency of arteries blood pressure pulse rate
sensitivity of nerves and nerve centers and the nutrt
tional state and anatomic mtegnity of the sinoaurrcular
node 1t 15 obvious that the effects of ventricular systole
on auricular activity will be different 1n various persons
with auriculoventricular heart block
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Treatment of Heart Blotk with Adrenergic Sub
stances L Roelsen® (Silkeborg, Denmark) dunng four
years treated seven patsents with different forms of
hieart bloch by admimstration of epmephnine The drug
1« considered of value i patients with heart block be
cause of its ability to stimolate the ventsicular pace
makers and to semsitize the aurculoventricular conduc
tion bundle

In one of Roelsens patients complete auriculoven
tricular dissociation with bradycardia and fimally ven
tricular standstifl yielded prompily to 05 mg ep!
nephrine given subcntancously A normal rhythm was
produced and maintamed for two years by admmstra
tion of 25 mg amphetamine daddy Death finally oceurred
from noncardiac disease

In another patient complete auriculoventrcular bioeh
developed during acute coronary owcluston There Was
pronounced shoch with numerous attacks of syncope
because of ventricular standstill demonstrated electro
cardiographucally Attacks were stopped by snjection of
eptnephrine and a basal rhythm was established by use
of the drug About 32 hours tater rhythm was normal
and the subsequent course was uneventful

Because larger doses cause ventrientar extrasystoles
the dose of epinephirine recoramended 15 05 m,, subct
taneoushy or in more sevcre cases 005 mg intrave
nously In desperate cases 025 mg mav be injected mto
the heart

Epineptirine 1s of course contraindicated 1 the pres
ence of ventricular fibrillation

LLLCTROCAT DIOGRAPHY

The tenfency > base spearfic etiofogie diagnosis on changes m
the electrocardiogeam 15 to be strongly deplored Tins valuble
100l often reveal disturbances m th - elictne functions of the
heart such functional disturbances mav or may not be attended by
doronstrable structural alterations The dectsion as to the caust
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of an abnormal electrocardiogram must be based on the climcal
picture Attempts to interpret the electrocardiogram without knowl
edge of the clinical findings are likely to resuit i grave errors —
E

d

Newer Aspects of Chimcal Electrocardiography are
reviewed by Richard Gubner and Harry E Ungerleider
(New York City) The QRS complex represents the
stage of myocardral excitation or depolarization and the
S T segment and T wave represent repolarization or re
turn to the resting state Exctation of the ventricles 1s
mstituted by smpulses 1n the Purkinje network located
1 the subendocardial regions of the ventricles Impulses
then spread directly through the ventricular walls to
the external surface The electrocardiogram represents
chiefly the electric activity of the free wall of the left
ventricle Current traveling toward the electrode records
2 positive deflection and that traveling away from the
electrode a negative deflection An electrode on the left
arm therefore normally records a positsve deflection and
an electrode on the right arm a negative deflection

In night bundle branch block the impulse travels pre
dominantly from left to right and records downward de
flection 1n the electrode on the left arm (leads I Vi and
Vz) In left bundle branch block the impulse travels
predominantly from right to left and records positive
deflection 1n these leads

Vihen the heart lies transversely the leit arm poten
tial (lead I) 1s more strongly positive than when 1t 15 1n
normal position and the left leg (lead III) now not
faced by the free left ventnicular wall has a small or
negative potential Conversely when the heart les ver
tically the free left ventricular wall faces the left leg so
that there 15 positive deflection 1n lead ITT

he Q wave 1s merely a recording of the normal neg

atmity of the imterior of the ventricular cavity through
the window of infarcted myocardium This wave may
be found m lead I 1f anterior infarction extends high
enough so that part of the window ponts toward the left
arm In postersor infarction the window usually points
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to the left leg and Q 15 inserted 1n tead I To detect
Q waves which may not be found i these leads the
authors routnely use si¢ precordial feads m patients
suspected of having myocardial infarction In place of
the esophageal lead to detect high posterior anfarctions
they use an electrode on the back betueen the left scap
ula and left side of the draphragm In addition leads
CRy and CR; are used 1 patients with arrhy thamas
Unpolar or V leads have been of great theoretical
mterest but are of practical value only m evaluation of
Qs The Q4 from mfarctron produces a Q wase i the
unipolar left leg lead but this does 10t occur m the Q5

sttion of the heart 1 obesity Low T Q greater than
1 mm or absence of St standard leads suggest that
s ts the resuit of infarction

Study of ECGs of 50 persons wath nonfatal myo
cardial anfarction and 50 persons with fatal infarction

s1gns ncluded deep 1 or low Ry with deep S; and Ss
n pattents with anterjor mwfarction and marhed ST
deviation particularly 1n precordial leads and T, changes
n patients with posterior wfarction

Leit ventricular by pertrophy may be considered to be
present when left avis deyiation occars with a QRS
Iugher than 25 mm  wuh any depression of S Ty or Ty
Tower than 1 mm

For detection of coronary artery disease ECG s should
be made at frequent intervals duning the 10 munutes
after the patient has climbed WO steps or mounted a
hatchen stool 20 30 tmes 1 115 2 munutes Coronary
artery disease may be revealed by finding §T depre
stons and T wave changes m the tracings

Abnormal Electrocardiograms sn Absence of Demon
strable Heart Disease  Among 5§ 0pp ECG s Dawid Latt
mann® (West Roxbury Mass ) found 9 m which there
were abnormalittes of T waves partcalarly i the
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thoracic leads 1n patients 1n whom heart disease could
not be proved Eight patients had no symptoms referred
to the heart and 1n the ninth patient symptoms referred
to the heart may have been functional

In the first patient the ECG revealed alternating ven
tricular premature beats with iversion of T waves 1
lead IV F 1 the complexes representing sinus beats
Subsequently when extrasystoles became fewer 1t be
came obvious that the anomalv occurred onlv after pre
mature beats and was in some manner associated with
them It 1y hypothecated that alterations m cardiac fillmg
caused the T wave abnormalities 1n this patient

In two patients ECG s revealed what was imterpreted
as persistence of the juvenile pattern 1e normal lumb
leads but diphasic or inverted T waves from CF
through CFs wusually only in the leads nearest the
sternum

In four patients limb leads contained T wave raria
tions from lowering and flattemng to frank inversion
The most spectacular abnormalities 1n these patients
were noted in thoracic leads however The greatest de
gree of inversion of the T wave occurred at or near the
apical position 1 contrast to the abnormality in the
patients just described QRS complexes and S T seg
ments were normal and 1n all subjects essentially nor
mal curves were obtamed after the passage of time or
Vigorous exercise Since direction of the T wave 1s
thought to depend on shght but constant asynchrony of
the ternunal electric phenomena of the ventricles it 1s
Postulated that some normal hearts fail to have the
same degree of ventricular asynchromsm but instead
exhibit an unstable equlibrium which mamfests atself
In variations 1n direction of the T wave Another posst
bility 15 that some normal persons have an unusually
labile or exaggerated asynchromsm of the terminal por
tion of the ventricular complex It 1s suggested that these
Patients have normal hearts with normalls unstable T
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to the left leg and Q 15 mverted m lead 11T To detect
Q waves which may not be found i these leads the
authors routinely use six precordial leads m patients
suspected of having myocardial nfarction In place of
the esophageal lead to detect high postertor nfarctions
they use an electrode on the back between the left scap
ul and left side of the diaphragm In additron leads
CRy and CR. are used 1n patients with arrhy thmias

Umipolar or V leads have been of great theoretical
interest but are of practical value only 1n evaluation of
Qs The Q3 from infarction produces a Q wave m the
umpolar left leg lead but this does not occur m the Qa
which results from hypertension or from transierse po
sition of the heart 1n obesity Low T (Q greater than
1 mm or absence of S; m standard leads suggest that
Qs 15 the result of nfarction

Study of LCGs of 50 persons with nonfatal myo
cardial 1nfarction and 50 persons with fatal mfarction
showed that bundle branch block was more common 18
patients who failed to survive Other grave prognostic
signs mncluded deep Oy or low Ry with deep S and Ss
i patients with antertor mfarction and marked ST
deviation particularly 1n precordial leads and Ty changes
1n patients with posterior nfarction

Left ventricular hypertrophy may be considered to be
present when left axis deviation occurs with a QRS
higher than 25 mm  sith any depresston of S Ty or Ty
lower than 1 mm

For detection of coronary artery disease ECG s should
be made at frequent intervals during the 10 minutes
after the patient has chimbed two steps or mounted a
kitchen stool 20 30 times in 114 2 minutes Coronary
artery diseise may be revealed by finding ST depres
stons and T wave changes in the tracings

Abnormal Electrocardiograms mn Absence of Demon
strable Heart Disease Among 5000 ECG s David Litt
mann? (West Roxbury Mass ) found 9 mn which there
were abnormahties of T waves particularly in the
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this abnormality 1s seen technical error should be sus
pected.

In one of the author s patients with hypertension and
angmna pectoris an LCG tahen just before discharge
from the haspital revealed a deep Q with a high ST
take off 1n leads II and III with corresponding depres
sionof S T inlead I Posterior wall infarction was sug
gested but closer inspection showed that the QRS com
plex 1 the third and espectally in the second lead had a
peculiar straddling form In addition there was a sug
gestion of a small R i lead 11T Thus there was no deep
Qnlead IIT but a deep S When stular ECGs were
recerved for two other patients without clintcal evidence
of myocardal infarction the ECG apparatus was mnyestt
gated and a break 1n a wire for the left leg lead was
found to have been concealed by the tasulating sheath
Control ECG s for these patients were normal

Break of current to the nght arm gives ECGs 1e
sembling those 1n anterior wall mfarction both for pa
tients with left ventricle hypertrophy and for those
with normal hearts Break in current to the left arm
merely gives a somewhat featureless lead I and a
shghtly .ltered lead III but no particular pathologic
changes

The reason why broken current ECGs can occur
at all 1s that the entrance gnd of an amphfier with
terruption of the incoming current has no defimte po
tentral and capacitive influences may come nto force
from the other currents when the amplificrs have a very
high entrance impedance The phenomenon can be elim
mated by coupling 1n a resistance of about 0 5 megaohm
between each of the mtakes for the currents to the left
arm left leg and apex cordis on the one hand and the
intake for current to the nght arm on the other hand
The reduction of entrance 1mpedance produced has no
mfluence 1n ordinary electracardiography
N ngt}t Precordial Lead Recent studies 1n clinical elec
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leads CF CT'; CF; CR_and CR; Normal ECG s could
be made just after the patient wakened mn the morning
A continuous £CG made during distention of the stom
ach with air showed that as the stomach became dis
tended the T wave was first depressed and then mverted
The ECG became normal again when the stomach was
deflated

The last patient was hospitalized with spontaneous
pneumothorax  demonstrated by <ray ECG made
shortly after hospitalization showed a low T; no Rsand
shghtly mverted T, ECGs made later showed flat to
wverted T waves and no R waves m the CE leads made
i supme position In erect and prone position T waves
m all the CF leads were erect but R waves remamed
small Cause of tins phenomena was thought to be the
physteal effect of air 1n the mediastinum and the pleural
space lving between heart and chest wall on the left
This produced a region of diminished conductivity and
wterfered with the normal ECG When the patient was
€rect Or prone awr was no longer trapped between heart
and explonng electrode part of the nonconducting
medwmm was removed and the tracing became normal

Techmcal Ertors mn Takmg of Electrocardiograms
and Consequent Misinterpretation are considered by
Torjus Moe* (Oslo) Techmical errors most frequently
resufting 10 nusinterpretation of the ECG are chiefly
those 1 which electrodes for the different leads are
mterchanged and those in which there 15 failure to make
contact at one of the leads where it 1ttaches to the shin
or mterruption of one of the leads stself

Before diagnosing situs inversus electrocardiograph
1cally one must always make sure that the arm electrode
has not been misplaced Tius mistake arises because the
techmaian stands with her right arm turned toward the
patient s left or vice versa It 1s natural to mistake the
pittents night for the techmcians left In all such
wrongly connected FCGs T QRS and T waves are
deflected 1 a direction opposite to the normal 1% hen
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occurrence of a posterior myocardial infarction and re
vealed the development of characteristic changes These
changes 1 CF, were found 1n each of 3> cases of recent
wfarction of the posterior wall The CFy cardio, raphic
changes were of oppostte sense to those observed n the
unipolar left leg lead tn thrs condition and may be con
tributed at least 1n part bv the left leg component R be
came taller and S deeper RS T was often depressed
below the base line The most strihing alteration was
m the T wave which was positive in all such cases
though in normal persons T was positive m only 12 per
cent

The authors suggest that T wave alteration 1 CFy
could be of use 1 diagnosis of recent postertor myo
cardial mfarction It may be particularly helpful when
changes m limb leads are equmvocal or absent A nega
tne T wave 1in CFy would seem on the basis of ths study
to be important evidence agatnst recent posterior infare
tion

Clinical Intoxication with Potassium Its Occurrence
1n Severe Renal Insufficiency was studied by Norman M
heith and Howard B Burchell® (Mayo Chinic) In 1939
a group at Mayo Chinic attempted to correlate concen
tration of serum potassium and development of electro
cardiographic changes Changes previoushy reported
Were confirmed 1n one patient with uremia who died 24
hours after electrocardiograms were made Death was
attributed to cardiac standstll from potassim 1ntoxica
tion Within the next seven years hyperpotassemia was
detected 1n 13 of a large group of urema patients Clin
1cal diagnosss of nephritis was confirmed at autopsy m
10 Potassium salts were admumstered as duretic agents
to three of these patients 1 two toxic effects resulted
Tt 1s clear that admimstration of potassium salts to pa
tients with severe renal msufficiency may be dangerous

Despite other reports of flacead paralysis of extren
Ues 1n potassium 1ntoxicatton no objective neurologic
abnormakities were detected 1m the authors patients
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precordial lead C, 1s recommended for general use sut
ficient data have not yet been obtained on thus lead erther
1 regard to the range of normal or to its 1various ab
normalittes In an attempt to gain further information
on the right precordial lead C; and to assess its salue
for general use Harry Vesell and Benjamn Shorr® (Beth
Israel Hosp New Yorh Citv) reviewed previous reports
1n which this lead was used took a series of electrocardt
ograms mcluding this lead on patients without heart dis
ease to determine the range of normal vanations and
noted charactersstic alterattons 1n CF; n certain cardiac
conditions particularly postersor wall mfarction
which use of this lead may be helpful

The following 1s an analysis of the normal vanations
of the precordral ECG taken n right pectoral position
CF, 1n 265 adults without heart disease ECGs were
tahen 1n both sitting and recumbent positions P waves
were negative mn 88 per cent diphasic m 9 per cent and
positive 1n only 3 per cent Average negatne P was
—13 mm Q waves were not observed mn any pattent
R wares were absent 1n 13 (monophasic negative QRS
wave) QRS duration was the same as 1n CFy or Timb
leads RS T segment was often elevated up to 18 mm
RS T depression was not seen T was negative m 183
diphasic 1 46 and posttive 1n only 34 1In 15 cases 18
which T was negative with the patient sitting, a tracing
was also taken the same day with hum recumbent In
all 15 T remained negative with lsttle variation m depth
No correlation of T wave negativity with deviation of
the electric axis of QRS was noted When 123 tracings
1n which a Q wave was present in imb lead IIT were ex
amined no correlation was noted with respect to T 1
CI; both negative and positive T waves bemg ob
served Thus in normal subjects a negative T m CF:
may occur with a prominent Q IIT In 15 cases with the
cardiographic pattern of Teft ventricular strain T was
upnght m CFy1n 14 and diphastc 1n 1

n two pattents CF: was taken before and after the
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particularly hypertension and aortic salvular disease
oceurred m 72 per cent and a pronounced left ventricu
lar enfargement accurred with about the same frequency
Local damage to the leit bundle branch was found 1n 14
pahients Most of these had myocardial infarction

The study ndicates that left bundle branch black re
vealed by ECG 1s five times more often due to enlarge
ment of the left heart than to a local lesion of the left
branch of the bundle In such conditions dilatation 1s
thought to be more important than hypertrophy It 1s
suggested that ECGs of left ventricular hypertrophy
and of left bundle branch block represent different de
grees of retarded conduction to the left heart In both
there 15 pronounced left ventricular enlargement [he
authors beleve that present terminology 15 madequate
and that the two terms n use should be replaced bv
ECG of left sided retardation  Bundle branch block
represents the most extreme grade of this condition

Transient Ventncular Fibnilation Prefibrillary Pe
nod during Established Auriculoventricular Dissocia
tion with Note on Phonocardiograms Obtained at Such
Times Sidnev P Schwartz Jack Orloff and Charles
Fox® (Montefiore Hosp New York City) made chimicat
electrocardiographic and phonocardiographic studies of
cardiac arrbythmias preceding transtent ventricular
fibrillation 1n three patients with auriculoventricular dis
sociation Attacks of transient ventricular fibnllation n
Patients with complete heart block were invariably pre
ceded by three abnormahties—lability of ventricular
Tate ventmcular premature extrasystoles and fibnllary
waves which 1manably followed premature ventricular
beats Fibrillary waves produced no acoustic vibrations
detectable by phonocardiogram

hort runs of premature ventricular beats alternated

haphazardly with 1solated or short groups of fibrillary
Waves of the ventricles so as to increase 1n frequency
and duration until the fibrillary process supervened and
resulted in prolonged attack of svncone Marked devres
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Temporary paresthesias of hands and feet were noted
however

Reports of beneficial effects from calcium admums
tration 1n potassium 1ntoxication were venfied in two
patients Simnce relief from potassium intoxication with
sodium chlorde also has been reported the authors be
Lieve that their usual practice of admumstering nfustons
of glucose sodum chloride sodium bicarbonate and
whole blood to patients n uremia may have effected 1m
provement because of the sodum chlorde effect on hv
perpotassemia

Characteristic electrocardrographic changes m potas
stum ntoxscaton are (1) high narrow T wate @
broadened and perhaps sturred QRS 1nterval (3) loss of
P waves and (4) cardiac arrest with irregular undulat
ing potentials of low voltage Correlation of specific
electrocardiographic changes with specific serum potas
sium concentrations 1s 1mpossible because these abnor
malities are influenced by serum level of other electro-
htes particularly calerum Exact significance and patho
genesis of electrocardiographic changes 1 I perpotas
semia have not been clanified

Pathogenesis of Left Bundle Branch Block was stud
ted by Hahon Rasmussen and Torjus ‘Moe? (Oslo)
Since production of bundle branch block n dogs by
section of branches of the bundle of His 1t 15 generally
assumed that bundle branch block 1s alwavs the result
of damage to one of the branches of the bundle of His
Recently sumlarity of electrocardiograms of left ven
tricular hypertrophy and of left bundle branch block has
been emphasized

Previous mestigations suggested that left bundle
branch block might be the result of great enlargement of
the left ventricle 1n absence of any local lesion of the
bundle branch In the present study chmical x ray and
autopsy records of 100 patients with permanent left
bundle branch block were analy zed to determine vahdity
of this hypothests Diseases affecting the left ventricle
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In subjects with heart farlure T wave changes re
sembled those of normal patients in all respiratory
phases 1n the recumbent position and 1 the standing
position during normal respiration and normal 1nspira
tion In heart failure patients however T wave changes
induced by mspiration 1n the standing position did not
revert to normal on expiration as they did in controls
In the 80 per cent of cardiac patients with upright T
waves 1n ECGs taken under standard conditions [
waves were 1soelectric or shghtly negatne and S T seg
ments were sometimes depressed m ECG s taken during
expiration 10 the standing position In the other cardiac
patients whose T waves and/or S T segments were ab
normal 1 ECC s taken under standard conditzons these
abnormalities were accentuated during expiration m the
standing position

Position changes had hitle effect on ECG s of dogs
with normal hearts but 1 2 dog i whom myocarditis
had been induced by aconite mjection ECG's were al
tered by chan,e of posttion ECGs made with this dog
n upright position showed widened QRS complexes and
woelectrie T waves

Extracardmac factors consequent to position change
were not believed to affect the ECGs  Shin reststance
did not change Diaphragm changes were not believed to
alter ECG s sigmificantly bhecause during full exptration
1n the standing position the electrical axis 15 the same
as during normal respiration n recumbencs  Likewsse 1t
1s not probable that electrocardiographic changes re
sulted from changes m tone 1n the sympathetic nervous
system

Leimdorfer proposes that T wave and/or ST seg
ment changes produced during expiration 1n the standing
Position might be of value 1n detection of myocardial or
Cotonary artery disease This test avoids the dangers
herent 1n the commonly used exercise test

Electrocardiographic Changes 1 Acute Gonococerc
Arthntis and My \/ Acute
Polyarthnitis Edward Shapiro Maunice L Liphis
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s10n of ventricular conduction before onset of ventriesha
fibrillation was suggested by alterations 1n cardiac
rhythm during auriculoventricular dissociation and was
confirmed by ECG s during a premonitory penod which
showed bizarre deformed ventricular complexes and
prolonged RS T segments with progressively mverted
T wives

Phonocardiograms indicated that deformed ventrict
lar complexes resulted from superimposition of ven
tricular premature beats on one another Onset of pe
riods of ventriculir fibnllation was accompamed by pe
riodic samability of sphygmic imtervals between basic
ventricular complexes and yielded irregular pulse pauses
which could be recognized clinteally Transient ventrict
lar fibrillation 1 man has never been observed to start
abruptly without such premomitory signs Climcal diag
nosis of transient ventricular fibnllation may be sus
pected 1n patients with complete heart block by detec
tion of electrocardiographic abnormalities 1n tracings
made before development of syncopal attacks

Electrocardiographic Response to Changes of Posture
during Resp y Arrest F g Deep Insp
or Expiration Chnical Significance Alfred Lendorfer®
(Illnots Neuropsychiatric Inst) made electrocardio
grams on 65 healthy persons and 116 patients n_heart
failure both mn re hent and ding 1 ECGs
with the patient recumbent were made duning (1) not
mal respiration (2) respiratory arrest after maxumal
mspiration and (3) respiratory arrest after maximal
expuration preceded by maximal mspiraron and were
repeated in these three phases with the pattent standing
Patients Again resumed the recumbent position and
LCG s were obtuned during normal respiration

1n normal subjects in the recumbent position T waves
vaned in height n different phases of respiration but
sever hecame negative Standing position produced T
waves often 1oelectric or slightly negative on 1nspira
tion which became positive on expiration
9 10431055 Decembe 1948
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In subjects with heart failure T wave changes re
sembled those of normal patients m all respiratory
phases 1n the recumbent posstion and m the standing
positron during normal respiration and normal nspira
tion In heart failure patients however T wave changes
mduced by mspiration in the standing posttion did not
revert to normal on expiration as they did 1n controls
In the 80 per cent of cardiac patients with upright T
waves m ECGs taken under standard conditions T
waves were 1soelectric or shghtly negative and S T seg
ments were sometimes depressed in ECG s taken during
expiration 1n the standing position In the other cardiac
patients whose T waves and/or S T segments were ab
normal 1 ECG s taken under standard conditions these
ab 165 were af d during e m the
standing position

Position changes had little effect on ECGs of dogs
with normal hearts but 1n a dog 1n whom myocarditis
had been induced by acomte mjectton ECG s were al
tered by change of position ECG s made with this dog
m upright position showed widened QRS complexes and
1soelectric T waves

Extracardiac factors consequent to position change
were not believed to affect the FCGs Sk reswstance
aid not change Dhaphragm changes were not believed to
alter ECG s significantly because during full exprration
1 the standing position the electrical axis 13 the same
as during normal respiration 1n recumbency Lakewise 1t
1s not probable that electrocardiographic changes re
sulted from changes 1n tone 1n the sympathetic nervous
system

Lemdorfer proposes that T wave and/or ST seg
ment chan, es produced during expiration 1 the standing
Position might be of value 1 detection of myocardial or
coronary artery disease This test avoids the dangers 1
herent 1n the commonly used exercise test

Eleclrucardlogmphlc Changes in Acute Gonococcic
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Juhus Kahn and John B Heid! (Univ of Southern Cal
fornia) demonstrate an exception to the axiom that
polyarthritis with electrocardiographic changes 1s path
ognomonic of acute rheumatic fever Acute gonorrhea
caused this syndrome i four cases reported by the
authors

Case 1 —Woman 22 had migratory polyarthnitis fever leu
kocytosts and a rapid sedimentation rate An electrocardio
gram showed changes in T waves Salcylates given for
days were without benefit and finally an x ray revealed septic
arthritts Progression of arthritis and fever were halted 1n five
days by admimstration of sulfathiazole and a diagnosts of

arthritis and ditis was made

CasE 2—-Garl 19 had migrating polyarthritis fever leubo
cytosss rapid sedimentation rate and prolonged P R mtersal
and T wave changes charactersstic of acute rheumatic fever
Treatment for 57 days was without benefit An x ray revealed
a septic jomt and gonococer were found on urethral and cervt
cal cultures Pemicillin affected cure m seven days and 2
month later an ECG was normal

CasE 3—~Woman 21 with abnormalities similar to those 11
Case 2 failed to respond to sahcylates given for one wee
Septic arthritis was demonstrated radiologically and positne
complement fixation for gonorrhea was obtamned Sulfadizine
arrested the arthritis and effected cure 1n two days An E
was abnormal 17 days later and a permanently ankylosed
ankle remaimned

CasE 4—Girl 16 had migrating polyarthritis continuous
fever leukocytosis rapid edimentation rate and vaginal dis
charge A diagnosis of gonorrheal arthriis was made and
cure effected with pemsertlin 1n three days Complement fixation
for gonorrhea was positne ECG s were characteristic of acute
rheumatic fever

The electrocardiographic changes in these patents
were probably caused by so called toxic my ocarditis sec
ondary to gonorrheal mfection

Atrial Infarction with Diagnostic Electrocardiographic
Findings Herman K Hellerstern (Chicago) reports 2
case of atpal nfarction 1 a man 61 i whom the
correct antemortem diagnosis was made on the basis
of seral electrocardiog showing ch g aurcy
lar mechamsms with coarse auricular fibnilation vary
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g degrees of auriculoventricular block and elevation of
the P T (P R) segment in leads Il and IIT The patient
was i shock when admitted to the hospital and died
the sixth hospital day Autopsy revealed a recent in
farct supenmposed on an orgamzing infarct of the
postersor wall of both atr1a Massive recent infarction
was superimposed on an old mfarct of the interventricu
lar septum and postertor wall of the left ventricle with
acute fibrinous pericardiis Thrombosis was found n
the nght main coronary artery and old arteriosclerotic
occlusion of the left circumflex and left anterior de
scending ram1

Hellerstein believes nfarction of the atria to be more
common than ts generally recogmzed Necessity for rec
ogmzing this condition ltes in the fact that it 15 often
complicated by pulmonary embolism and by disturbances
of conduction” Arrhythmsas such as aunicular fibrillation
aurtcular flutter and premature auricular beats may pre
Gpitate congestive failure if they are not controlled

PERIPHERAL VASCULAR DISEASE

The following article illustrate the rapid advances beng made
both 1n diagnosis and m treatment of persph raf vascular d sease
As yet there 15 no consen us concernng the relative value of vaso
dilator substances such as tetraethylammonium salts macin and his

‘M  as compared with each other with physical methods and
with urgical procedures —Ed

Studies on Pathogenesis of Arterial Disease Russell
L Holman® (Lowsiana State Untv) found that he
could produce necrotizing arteratis at willt by nducing
bidney Jestons m dogs on igh fat diets Arterial
lesions resulted 1f the diet was fed for two months
or longer before hidney damage was produced The
diet could be fed indefinitely at least as long as a
year without causing blood vessel changes unle s had
neys were damaged Essentially 1t was low i proten
and high 1n fat with 43 per cent of calories derived from
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fat 50 per cent from carbohydrate and only 7 per cent
from protemn Lesions were induced by heavy metal 1
jury nfection with Leptospira camicola or bilateral
nephrectomy

The earliest recogmzable anatomic change was edema
and swelling of collagen on both sides of the nterral
elastic membrane but usually more noticeable on the
medral side Collagenous fibers stained more mtensely
with eosit and frequently showed fragmentatton This
was rapidly folloned by exudation of polymosphonu
clear neutrophils and fibrin which created a typical pic
ture of wntense necrotizing arterstis If the ammal Ined
long enough (this can be controlled by grading degree
of renal insuffiency produced) healing occurred 1n the
usual manner with scar formation

These lesions were found n elastic arterses muscular
arteries and arterioles 1n almost every organ except
kidney and liver They were observed as early as four
days after experimental induction of renal nsufficiency
Analysis mcriminates one or more hiptd substances con
tamned m but not umque to cod Iner ol Lesions were
induced 1 48 of 55 dogs whose diets contained cod liver
ol and 1n 5 of 117 dogs whose diets did not contan 1t
The diet factor 15 heat stable 15 not readily oxidized and
1s not vitamin A or D Studies are being continued 1n an
effort to define this factor Despite all indirect evidence
wmenminating a Ippid substance the author was unable
to find direct evidence of fat metabolism disturbance
Lestons contamed no materal stainable with any fat
stasmng dyes and estimation of the common far frac
trons m the blood showed no abnormal concentrations

Des elopment of lestons could be prevented or dectd
edly retarded by concomitant feeding of vitamin E or
cholesterol started up to three days after mnduction of
renal msufficiency Althou,h some dogs had high blood
pressure hypertension was not an mvanable precursor
of arterial lestons

Because of the fat anttoxidant properties of vitanun E
and because vitammn E prevents or del nrmente
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of these lestons Holman has speculated that lestons re
sult from tissue saturation of some fat traction which
the myured hidnev 15 unable to metabolize normally

Office Dragnosis of Perspheral Vascular Insufficiency
1z discussed by Waltes Reds ch* (New York Umv) In
the history of the patrent witl perspheral sascular dis
ease sensitivity to heat or cold 1s of great mmportance
Use aof esgat lead arsemc epmephrine deratives or
prratnn® should be recorded Certam orcupations such
as typing piano playing or use of paeumatic tools mav
be sigmficant Tobacco 1s one of the greatest enemies
and moderate use of alcohol one of the greatest ads to
management of artersaf disease Fleeting red streaks or
mimmaat swellng of extrermsties suggest Buerger s dis
ease Polyorthemia or diabetes should be detected 1f
present

Penpheral arterses should be palpated and vancosines
searched for When a coif 6f vemns1s found st 1s palpated
to detect thrll 3f thnill 1s present and the shin of the
asea warm diagnonis of arterovencus fistula 1 reason
ably certam Auscultation usually reveals a brut Deep
paipation may reveal cords of old thrombophlebutss
Short superficial cords suggest superficial thrombo
phiebitss of Buerger s disease

The Landis Gibbon test 13 a more relmble means of
determinsng degree of arterial spasm compared with de
gree of permanent occlussve change sn an extremsty than
15 use of small desmatherms with wide ranges of error
In this test the loser extremuties are expased to room
temperature for 30 minutes and then the upper extrem
ties are smmersed m water at 109 F for an hour m a
roam kept at 41 F The more the temperature and color
of the legs smprove the more spasm 15 bemng released

Tests of the venous system mclude Homans ssign for
detection of deep thrombophlebitss and many tests for
determanation of competency of the vewms 1n varcasstie
In the former retroflexion elicrts calf pan tn presence
of thrombophlebitts "The oldest test for varicostties s
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the Brodie Trendelenburg test 1n which the leg 15 ele
vated and the saphenous vemn digitally occluded near
the grom The patient then stands and digital pressure
1 released immediately The test ss then repeated with
pressure bemng mamtained for 30 seconds and then re
leased The slower the varices fill the more competent
are the valves The first maneuver gives more informa
tion about competency of the saphenous and the second
more about that of the communiating vems In the
modified Perthes test a tourniquet 1s applied around the
upper part of the thigh and the patient told to watk
around bniskly If varices disappear the saphenous
vems are incomp but ating veins compe
tent If varices become more promunent there s deep
vein obstruction By repeating this test with tourmquet
around the middle of the thigh and just below the knee
incompetent communicating verns may be localized In
a modification of thrs test an Ace bandage 15 applied
from foot to grown and the bandage unwound until bulg
ing vessels indicate the area of mcompetent commumcat
ng vessels

Tonoscillography after Exercise New Method for
Early Diagnosis of Orgamc Artenial Disease Leading to
Intermittent Claudication and for Differential Diagnosis
of Organic and Functional Arterial Diseases with Spe
c1al Type of Apparatus With this method Borje Eyrup
found 1mproved pulsations and blood pressure 1n the
extremities after exercise wmn normal persons but de
creased pulsations and fall i blood pressure after exer
cise i patients with occlusive disease of the peripheral
artertes

The apparatus used 1s shown m Figure 92 It con
sists of an automatic oscillographic blood pressure re
corder adapted for registration of blood pressure and
pulsation either with tno separate cuffs or with one
single cuff With the two cuff system the pressure re
matns at 50 mm Hg mn the distal cuff and rises n the
praximal cuff duning recording Proximal and distal
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cuffs register pi and p Ty With
the one cuff system both pressure and pukc\tmns are
obtawned from the same cuff With this systems too
Tegistration takes place durtng the inflation phase Pul
satons are transmitted tn the form of varations in
electtic potential by means of a manometer These
tarn are amplified to a magmtude strang enocugh to
totate 2 pen around a vertscal cylinder Both cuffs re
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cesve asr {rom gas contaners The paper remains Statron
ary during recording but moves 2 om alter each record
g The amount of everaise 15 carefully standardized

With these tests 1t was found that the crrcumference
of the calves was dunimshed after exercise m patents
with typieal elaudication but was mcreased after exercise
10 normal persons Recordings made mdicated that con
tractson occurred after exercise m arterses distal to the
occlusson Egrup belteves that this vasoconstriction re
sults secondanly from methanical obliteration and the
pumping mechanusm of the muscles

The 1verse recovesy phase (duration of arteral con
tractigmafter exescise) was directly proporhonal to the



598 HEART AND BLOOD VESSELS

degree of total mechanical obstruction (damaged area
plus collaterals) In all patients with definite peripheral
organic changes the mverse recovery phase exceeded 1
minute and 1 many patients lasted as long as 1520
nunutes Certaim tests indicated that vasoconstriction of
the afferent arteries resulted from a general hesghtened
vasocomstrictor tone added to the mechamcal effect of
organic obstruction In normal persons inverse reaction
was sometimes seen i the first oscillogram made after
exercise but 1t lasted only 45 seconds and was folloned
by a rise 1n pressure and improved pulsations The reac
tion was thought to depend on heightened vasoconstrictor
tone

It 1s concluded that typical mtermuttent ilaudication
1s alwavs attended by vasoconstriction but that it 1>
probably secondary to 2 fall 1n blood pressure and s not
due to any tendency to spasm Spasm could not be dem
onstrated 1n large arteries which were free of organic
artensal changes Patients with anemia have not yet been
exammed but 1t 1s possible that mverse recovers might
be somewhat prolonged in presence of anema Since
anemra 1s rare i pattents with claudication 1t should
not present any difficult diagnostic problem

In cases of typical claudication Ejrup found that
one mmute 1s sufficient as a himt for the imverse recoy
ery phase from spasm or vasoconstriction Borderline
cases should be mmvestigated by arterrography

Arterral Embolism J R Learmonth® (Umv of Edin
burgh) hists sources of embolr as left auricle 1n auricy
far fibrillation left ventricle after coronary occlusion
atheromatous plaques 1n proxmmal segments of vessels
thrombt 1n veins of patients with patent interatrial septa,
tegetations 1 bacterial endocarditis and tumor cells
From the surgical standpomnt arterial embolt may be
divsded nto thaese smohing the visceral and cerebral
arteries which are not amenable to surgery and those
of the aorta and peripheral arterres which may be
approached surgtcally
TTU6) Ea b gh M J S5 44946 A qut 1948
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Immediate treatment of patients with embolt 1n the
aorta or penipheral arteries should be directed to preser
vation of adequate blood volume maintenance of blood
pressure and adequacy of collateral circulation  After the
embolus has lodged availabshity of collateral channels
will depend on anatomic arrangement of vessels at the
embolus site amount of arterial spasm 1n the major
artery and collateral channels propagation ot throm
bosis from the pomt of embolism and amount ot arterio
sclerosis present

First aud treatment of patients includes 1mmediate ad
mimstrition of 10000 T U of heparin reduction of local
catabolism by mamtaimng the threatened part at 1520
C suppression of pam and inductton of sleep to pro
mote vasodilatation and avoidance of use of digitahs
except in presence of cardiac failure

If aortic embolt must be removed Learmonth favors
the transperitoneal route and use of anticoagulants for
710 days after operation

Clinical features of embolism sn peripheral arteries are
pallor of the hmb absence of peripheral pulses paraly
s1s anesthesia and sometimes pain Learmonth believes
that pitients with perspheral embol: seen within 10
hours of onset should be given heparin If heparin 1s to
be of value unnustakable improvement should appear
within two hours If no improvement 1s apparent em
bolectomy 15 indicated The ultimate result depends on
the site of arteral obstruction

Plantar Fixation Sign Diagnostic Aid 1n Acute Ar
tenal Ipterruption of Lower Extremuty R Bernard
Pomerantz? (San Antomo Tex) while examinmg men
with vascular mnjunies 1 an evacunation hospital during
World War IT ob erved that complete mterruption of
the main stem artery of the lower extremity produced in
as Iittle as five hours a degree of muscle fibnl swellmg
which although not appreciably increasing the diameter
of the affected calf interfered with passive stretching of
the muscles so as to render the foot ncapable of dorst
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flexton beyond a right angle When attempts were made
to flex the foot passively as in ehating Homans sign
the foot could not be flexed beyond 90 degrees although
unless there was some obyious cause of pamn such as frac
ture of the ankle no pain was elscated The sensation
produced by the profusely edematous muscle which had
reached 1ts maximal passive extension was quite different
from thit of a spastic muscle which still retained good
tone The sensation resembled that to be expected if the
foot were attached to a rope

Patients with complete interruption of a mamn stem
artery of a lower extrenuty may be expected to have no
peripheral pulsations 1n the extremity and to have the
plantar fixation sign In addition however in some pa
tients peripheral pulsations will not be felt for reasons
other than complete nterruption of a main stem artery
In such persons absence of a plantar fixation sign may
be of great chimical significance

Venous Thrombosis Alton Ochsner® (Tulane Unis )
emphasices the necessity of differentiating thrombophle
bitss and phlebothrombosis Thrombophlebits 1s charac
terized primanly by mnflammation of the venous wall
with secondary intravascular clots whereas phlebo
thrombosis 1s characterized primarily by an intravenous
clot due to chan,_es i blood coagulabiiity or to venous
stasis In phlebothrombosts the thrombus is not at
tached to the vemn by mflammation and therefore can

easlly be dislodged with devel of a p ry
bolus In thrombophlebitis 1nfl ton firmly binds
the intravascular clot so that the danger of pulmonary
bol 1s slight Impulses or 1n the mvolved

vemn are carried over the sympathetic nervous s)stem
to the ipsilateral arterioles and result 1 arteriolar spasm
of the mmvolved extremity with pronounced pam and pal

lor Phlebothrombosis occurs most frequently 1n the
deep veins of the calf probably because stasis 1s maximal
i this region Thrombophlebitis gives nise to severe
clinical mamfestations but phlebothrombosis 1s accom

T8 Su g ry 24 #35451 Septembe 1948



PERIPHERAL VASCULAR DISEASE 601

panted by few or no symptoms Elevation of pulse rate
out of propertion to elevation of temperature suggests
the presence of phlebothrombosis Often the pulse 1s
raised 1n 2 stepladder manner In most instances the
erythrocyte sedimentation rate 1s increased

Phlebothrombosis 1s usually dragnosed only by care
ful examination of the patient The calves and feet of all
patients past 40 who have had any tissue injury or who
are confined to bed should be exanuned Tenderness on
compression of the calf or pain on forced dorsiflexron of
the foot suggests the condition

Though the patient with thrombophlebitis has severe
symptoms he 1s 1n relatively little danger He 15 hikely
however to have persistently disabling sequelae unless
adequate therapy 15 instituted early By contrast the
Patient with phlebothrombosis 1s always 1n danger of
masstve and perhaps fatal pulmonary embolism

Phlebathrembosts mav be prevented by avaiding tis
sue injury during surgery by active mobilization of the
lower extremities by deep breathing and by application
of compression bandages to the lower extremities to
obliterate superfictal vemns and accelerate blood flow
through the deep vemns When phlebothrombosis occurs
bigation should be performed immediately Under local
analgesia a longitudinal incision 1s made over the femoral
vemn The artery 1s retracted and the vein exposed Liga
tures are placed loosely around the profunda saphesous
and femoral veins above and below the profunda but are
not tied A transverse 1ncision ts made 1n the superficial
femoral vemn distal to the junction of the profunda
femons A glass suction tube 1s introduced proximally
and gentle suction maintaned until the clot proxmal to
the opening of the vein 1s removed The vem 1s then
ligated above the opening The profunda femorts 15 sel
dom 1nvolved so usually only the superficial femoral
vein 1s higated and divided The procedure should be

done bilaterally because of the high incidence of mvolve
ment of both less n thic randitian
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tion secured by anesthetization of the regional sympa
thetic gan,lions with procase hvdrochlonde With the
patient in the lateral decubtus posttion spots two finger
breadths fateral to the spinous proces es of the first
second third and fourth lumbar vertcbrae are chosen
cutaneous wheals are made at these potnts and a loog
fine lwmbar puncture needle 15 introduced perpendict
farly 1o the shin untsl 1t impinges a, amst the transverse
processes The direction of the needle i then chan.ed
shghtly either above or helow 1nd the needte ts mird
duced for an additonal two fingerbreadths In ths loca
ton S cc of | per cent procame hydrochloride 18 1
jected >0 that the area mn which the sympathetic nerves
are located 1s flooded This procedure 15 repeated at each
ot four posts 1nd the whole procedure 1s repeated datly
as foug 15 the panent has fever Almost immediate’s
after injection there 1s complete reltef from pam

Visceral Thrombophlebiis Migrans Isadore E Ger
ber and \hiton Mendlowitz® (Mount Sinar Hosp New
York City) found amtopsy reports on five papents with
nugratine visceral thrombophlebitts in the medical it
erature They reviewed these and src additonal cases
from thar own hospital

This form of thrombophlebitis 15 distinet from other
forms of ven mflammation It affects both peripheral
and vt ceral veins haphazardly Degree duration and
di tmibution of yenous involvement are vanable It ss
ysual for short segments of medium and small sized
vessels to be mvolved but m more severe cases long
segments of complete venous systems wmay be throm
bosed Veins of the lower extremuty are affectea miore
often than those of any other region but the most tip
seal course 15 transitory miohvement of vessels of both
upner and lower extremities with occasional 1molsement
of viscerat vems Usually the course 1s bempn and the
disease subsides spontaneously in from a few weeks to
months Recurrences may take place as fong as vears
Jater U ually the affected veins are recanihzed and ex
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cept for munor sequelae such as postural edema there
are no residua

It 15 not known whether this condition 15 primarily
an wflammation of the vemn wall with secondary throm
bosts or primanily thrombosss with secondary involve
ment of the vein wall The inflammatory exudate 15 pre
domnantly polynuclear 1n acute stages and lymphocytic
and monocy t1c 1n later stages At times inflammation ex
tends 1nto the perivenous trssues

Congestion with or without hemorrhage 1s the rule
and edema or serous effusion may occur 1 severe cases
Infarction 1s rare and has been observed only 1n the i
testines and m the adrenals In the bowel secondary
tleus and arterial spasm may cause further abstruction
of circulation and in the adrenal collateral eirculation
1s very poor Practically every organ in the bodv may
be affected The authors believe that lung mvolvement
may be the result of pulmonary embolism from phlebo
thrombotic areas elsewhere Though the diagnosis of
coronary occl from thrombophiet migrans has
been made chimeally 1t has not been proved at autopsy
Liver mvolvement may result from extension ot throm
bophlebitss of the infersor vena cava or of the portal
vems Involvement of the portal vemn commonly results
n ascites and the other sequelae of portal hypertension

Lesions of the splemc vein have occurred m as ocia
ton with mesenteric or portal thrombophlebitis The
most common visceral vemn involved 1n migratory throm
bophlebitis 15 the mesentersc Symptoms are usually
abdominal pan fever distention leukocvtosss and at
times prostration Many patients Tecover spontaneou ly
but many die ‘Thrombophlebitis of renal veins has been
observed 1 a number of instances and 1n one patient
gave rise to the full blown sy ndrome of lipaid nephrosis
Thrombosis of the adrenal glands occurred in three of
the authors six patients but has not previously been
reported Terminal climcal findings sn these patients
were abdominal pain nausea sudden rise of tempera
ture-to 104 F confusion cyanoss and coma Involve
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ment of the cerebral vews 1 this condstion s uat sate

Systemic t of migrating thrombophlet
mnclude fever leuhocytosts anemsa and thrombocyte
penke. purpura Sk fatal cases of throml ocy topeme
purpura associated with thrombophlebutis have row been
reported but the nature of the assocration hetween these
two conditions 1s not Anawn

Temporal Arterttys Review of Literature and Repott
of Five Adthtional Cases 15 presented by Rov C Crosby
and Richard € Wadsworth? (Tufts College) Smce the
ongimal description of temporal arterstis m 1932 43
cases have been reported but the faet that 7 csses are
reported 1n each of two articles and 5 are reported i the
present article imdrcates that the condition 18 not 18 un
common as the rarits of reported cases suggests

Constaney of major climeat findings 1 pabents with
this condition 15 strihing  Local symptoms consist of
severe throbbing headache with sw ollen tender nodular
and thrombosed temporal arterres and pamn o the scalp
face jans eves and 1emporomandibular jomts Sy stemc
symptonis of fever malase weahness anorexia and
weight loss have been reported ta almost all cases
Characterstic changes temporal artertes make diag
nosis obvions and differcntial dagnosts pre ents no
problem No orpanism has been found conssstemly but
cultures of biopsy spectmens of artery segments have
not been taken 1 most mstances There 13 no chrmnal
evdence that iergy 1s a causative factor Since the dis
ease has occurred i edentulous pattents the possibility
of aral sepsis bemy the etiologic Sactor seems remote
Disstant foct of infection have not been proved to cause
the condition Thie fact that the dicease occurs mostly m
patients aged 55 79 suggests that » degeneratcva rtestal
disease 13 imvelved Because of the location of the tet
poral arteries traum3 may be a factor

Ewidence of arfernis of other branches of the ex
ternal carotid artery has been stressed by some autliors
but stady of the anatomic distribution of temporal ar
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tertes shows that this does not necessanly oceur Pam
over the face mught result from involvement of the
transverse facral branch of the temporal artery and
difficulty 1n mastication and pamn in jaws and temporo
mandibular joints from mvolvement of branches of the
temporal artery supplying the masseter muscle and tem
poromandibular joints Pain and tedness around the
eves and over forehead and scalp may be accounted for
by involvement of anterior temporal branches Similar
symptoms 1n parietal and occipital regions may be at
tributed to lesions of posterior branches

Evidence of arteritis 1n vessels other than the tem
poral artery 1s scarce Disease of retinal vessels ts a
common cause of transient amaurosis and results
blindness m a third of patients with temporal arteritis
It has been concluded that blindness 1n this disease re
sults from retinal or optic nerve 1schema from arteritis
In autopstes of four patients simular vascular lesions
were found 1n other vessels

Lestons of this disease are sufficiently umferm to sub
stantiate the concept that this disease stands apart from
other known vascular diseases The pathologic picture
1s that of a granulomatous reaction mvolving all coats
of the artery but usually the media most severely Ac
companying veins and nerves may be involved in the
mflammatory process

Penipheral Vascular Disease 1n Lungs 1s discussed by
Robert P Barden and David A Cooper (Umv of Penn
svlvania) Conditions which may produce changes im
the shadows of the peripheral vascular system 1n chest
Xrays include vascular congestson intrinsic obstruc
tion of blood vessels intrmstc disease of blood vessel
walls obliteration of vessels by adjacent pulmonary dis
ease or hypersensitivity states and toxins causing n
creased permeability Pulmonary vascular congestion
may result from heart faslure congenital heart disease
or b Intrimsic oh of blood vessels
may result from thrombosis embolism trauma pols
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cythemia leuhenma parasites or tumor embol Inteasic
disease of blood vessel walls may be produced by sepsts
syphilis artertolar sclerosis rheumatic fever or sclero
derma Pulmonary disease which may obliterate adjacent
vessels mclude preumomia tuberculosis siicosts caf
cinoma abscess and emphysema Hypersensitive states
and toxins which cause ncrexsed permeabihty nclude
periartentis nodosum exfohative dermatitts tafluen 2
lupus  erytl glomerulonephritis  eclampsta
beriber: and sulfonamide poisoming

To illustrate these possibihties the authors report
cases of pulmonary hemangiomas assoctated with subey
taneous hemangiomas myelod leuhema with pul
monary nfiltration caromoma of bile ducts with pul
maonary metastases rheumatic pneumoma  and asthma
attiibuted to penartenitis nodos1

Treatment of Deep Peripheral Thrombophlebtis by
Paravertebral Sympathetic Block A M Boyd® (Umv
of Manchester) beheves that it 1s not sufficiently appre
crated that acute thrombophlebitis responds dranatically
1o paravertebral svmpathetic block This snethod was
first suggested by Leriche and was subsequentlv popt
lanized 1 Amenica by Ochsner and DeBakey The tech
nic 15 simple safe and within the scope of amy prach
tioner with a surtable needle and procane hy drochlonide

The natural course of deep thrombophichitis ractudes
weeks of complete mvahdism followed by months or
years at severe cisabiityv usmaliv ending in a heasy
aching himb which becomes edematous after walking of
standing

Though the cause of thrombophlebitis 15 unhnown
there are certamn wnportant predisposing factors These
mclude sfowing ot the airculation parucularhy during
bed rest and wury to the blood vessel intima from
mechameal travma as 1n teanine crushing or stretching
of vetns 1 eontusions and on application of tourmquets
Inumat damage mav also be brought ibout by nfec
tion Increased blood coagulabulity 15 a further oredis
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posing factor and may result from anemia or from ab
sorption of products of tissue damage esther traumatic
s 1n operations or from neoplastic destruction

Intimal damage leads to formation of clots Irritation
of the vessel wall produces peripheral spasm of both
veins and arteries Spasm leads to anoxia and stasts and
thereby facilitates extension of clotting The clot extends
upward until 1t 1s stopped by the constricting action of
tendons higaments and fascial bands or the brisk flow
of a large tributary There are two distinct types of deep
thrombosis Iliofemoral thrombosis seldom ocenrs spon
taneously or after mild trauma but nearly alwavs with
mmobilization after operation or childbirth or as a com
plication of typhoid fever or pneumonta It 15 most com
mon m middle or late life After 24 hours of vague
malaise with unexplained fever and tachycardia pam of
‘arable severity may develop n the grom thigh knee
or calf Edema of the legs 1s visible 12 24 hours after
onset of pamn The lumb 1s pale cold and cyanotic and
peripheral pulses are dimimished Occasionally 1n less
acute 1nvolvement the foot 1s warm There ts tenderness
along the course of the femoral vemn and n the thac
fossa The acute phase may last 10 davs to 6 weeks and
12 followed by a chrome phase m which the leg 1s cold
cyanatic aching and edematous In the other type of
thrombophlebitis the peripheral deep vems ot the lower
¢g are mmvolved The process begins most commeonly 1n
the veuns of the solens muscle but may start m any of
the deep groups It occurs 1n the active phase of hie and
1S nearly always avsocrated with mmor trauma such as
Sprains or stramns In an acute attack severe pain m the
calf of sudden onset may occur after some sigmficant
Stran It may develop while a person 15 playmg tennis
or 15 walking Pam 15 variously described and 1s asso
ciated with fever tenderness in the calf and malaise The
€all will he warmer on the affected side and the foot
cold and pale In Jess acute types there may be no his
tory of trauma The first symptom 13 hight pain 1n the
calfﬁon‘\\alkmf: up stairs The leg 1s edematous cold



603 HEART AND BLOOD VESSELS

and cyanotic and pulses are dimimshed Slight tender
ness 15 detectable on deep palpation of the calf and
there 1s pain i the calf on dorsiflexion of the foot
Swelling dummshes with bed rest but returns on resump
tion of activity

If the foot 1s pale and cold and arterial pulsations are
dimimshed one may assume that there is sufficient
vasospasm to warrant lumbar sympathetic block After
thrs procedure 1s done cessatton of pain can be expected

Fg 96 (Coutesy £Boyd A M Cln J 778489 MayJu e 1948)

waithtn a few minutes and disappearance of edema in two
or three days Temperature and pulse rate are usually
normal 48 hours after imjection The foot of the bed
should be raised on blocks and the patient hept flat A
second injection 1s sometimes required 24 hours later
Response 15 much better 1n acute mvolvement

Tecnvic —The patient lies on the unaffected side with hnees
and thighs well flexed to straighten out the lumbar curve A
pillow 15 placed under the loins to open out the space between
the transyerse processes A pomt 15 taken three fingerbreadths
Jateral to the second lumbar spine but the exact distance de
pends on the patient s size Unless he 1s unusually cbese an
ordinary 12 em_needle will do The needle 15 introduced at an
angle of about 20 degrecs from the horizontal plane (Fig 96)
‘After the pomt strihes the transverse process it s directed
above or below the process and adsanced ¢ r two finger
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breadths when 1t hies near the anterofateral aspect of the
ly of the vertebra After aspiration to verify that the pomnt
of the needle 15 not 1n a blood vessel 20 30 cc of 2 per cent
procane hydrochloride 1s mnjected It flows up and down the
pasavertebral gutter
Boyd does not believe 1t necessary to make separate
injections at the level of the first to the fourth vertebra
Undesirable sequelae are practically never seen though
occaswonally 2 branch of the Jumbar plexus 1s struck
while the needle 15 passing through the psoas muscle
thus giving tise to sharp pain down the side
Syncardial Massage as Method for Improving Blood
Curculation 1s advocated by Maurice Fuchs® (Bern) [hus
involves a special apparatus which delivers rhythmic
Pressure ympulses to the vessels of a desionated portion
of the extremities and functions as an  auxshary periph
eral heart  To be effective these pulsations must be de
hvered to the peripheral vessels at the rght time
namely when the pul e wave from the heart has caused
sessel difatation Pressure on the vessels should aiso be
applied while the heart 1s 1n diastole that 1s after the
T wave and before the following P wave These impulses
strengthen  arternal constriction and improve flow
through the capillaries as well as improve venous reflux
to the heart
Fuchs has wmvented a sperial apparatus {Syncardon)
for this purpose with controllable rate and rhythm ot
pulsations and with timmg regulated by R wave ot the
electrocardiogram taken simultaneousfy
Indications for this type of therapy include gangrene
perforating ulcer intermattent claudication Buerger s
disease dead finger Raynauds syndrome edema
:fulal ‘ulcer and chulblam Contraindications are throm
acute  1nfl v d rapidly
g ne and aortic
Objective results of syncardial massage i patients 1
clude increase 1 skin temperature improvement in
oscllaion values from the vessels disappearance of
€y2nosis erythema and return of palpatory pulsation

4
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and cvanotic and pulses are dimimshed Shght tender
ness 15 detectable on deep palpation of the calf and
there 1s pamn 1t the calf on dorsiflexion of the foot
Swelling dimimishes with bed rest but returns on resump-
tion of activity

If the foot 1s pale and cold and artersal pulsations are
dimimshed one may assume that there 1s sufficiert
vasospasm to warrant lumbar svmpathenic block After
this procedure 15 done cessation of pain can be expected

Fg 96 (Courte y of Boyd, L. M Cin J 77 8489 MM yJ ne, 1943)

within a few minutes and disappearance ot edema 1 two
or three days Temperature and pulse rate are usually
normal 48 hours after imjection The foot of the bed
should be rassed on blocks and the patient kept flat A
second injection 15 sometimes required 24 hours later
Response 15 much better n acute myolsement
Tecnsic.—The patient lies on the unaffected side with knees
and thighs well flexed to straighten out the lumbar curve A
pillow 15 placed under the loins to open out the space between
the transver € proces es A powt 1s taken three fingerbreadths
Jatesal to the econd lumbar spine but the exact distance de
pends on the patient s <ize Unless he 15 unusually obese an
ordinary 12 em_needle will do The needle 1s introduced at an
angle of about 20 degrees from the horizontal plane (Fig %)
After the pomt strikes the tran verse process i 1s directed
2bove o below the proges” ==t ~frmenad - Rens
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Raynaud s disease or dead fingers all reported signs of
mmproved circulation They experienced greater warmth
less pan and less stiffness 1n addition the skin was
less cyanotic and swollen and 1ts temperature was ele
vated The effect was usually noticeable 30 45 minutes
after the omntment was rubbed m Application was usu
ally made three times daily the effect lasting two or
three hours Effects were somewhat less pronounced n
patients who had not had sympathectomy Of the sym
pathectomized patients treated five had almost complete
relief and six others defimte miprovement

Tetraethylammonium Chloride in Peripheral Vascular
Diseases and Allied Conditions Its Uses and Limtations
ate outhned by Martin M Fisher? (New York City) In
1946 a method of blocking the autonomic ganglions by
parenteral imjection of tetra ammonium ton was re
ported In the form of tetraethylammonium chloride
(TEAC) this substance was used instead of paraverte
bral sympathetic ganglion blocks caudal anesthesia
spinal anesthesia and local nerve blocks to relieve vaso
spasm

Fisher recommends the following techme of mjection
after trial by more than 1 500 mjections

TECHNIC—The maxtmal dose given 1s 5 cc The hugher the
blood pre sure the smaller the first dose Pattents with blaod
pressures higher than 200 systolic are given 05 cc mtally
With pres ures between 172 and 200 1 cc  between 162 and
10 2 cc between 142 and 160 23 cc and between 90 and
140 34 cc Because of development of some degree of toler
ance subsequent njections must contam larger doses The
Patient 15 put 10 bed and instructed to he fat for 45 minutes
after mjection The blood pressure cuff 1s placed on the arm
above the injection site and blood pressure readings are taken
Tepeatedly until three consecutive readings are stable With a
R0 25 5g 1 subcutaneous needle and a 5 cc syrmge mntrave
fous mjection 15 made at the rate of 1 cc in the first 30 sec
Ol?ds and 1 cc/minute thereafter Injection 15 stopped when
the size of the pulse 1n the other wrist dimmishes Then blood
pressure readings are taken repeatedly until pre sure ries
az_algn usually a matter of several minutes
_The patient has a sense of warmth and paresthesia As blood
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of the foot vessels Pulse wave velocity 1» slowed The
affected himb becomes functionally mproved and edema
of various orygns disappears Hjyperhidrosis and blood
sugar tre diminished Healing of severe trophuc ulcera
tion nd gangrene 1s remarhable

Subjectively patients report diminution of pain par
esthesias and stehing They are able to tolerate greater
chan, es m external temperature and the treated portion
of the body feels warmer

Percutaneous Nitroglycerin Treatment in Cases of
Penipheral Circulatory Disorders, Especially Raynaud s
Disease  Since 1944 Iredrik Iund® (Stockholm) has
used nitroglycerin omntment to lower blood pressure {0
dilate coronary vessels and as local treatment for penph
eral crculatory disorders By this method a high mtro-
glyccrin concentration 15 achieved sn the area of apph
cation where one hopes to cause vasodilatation

Omtments contaimng mtroglycertn 1n concentration>
of 05-4 per cent have been used Most patients tolerated
1 Gm of 1 per cent omtment or 05 Gm of 2 per cent
omtment rubbed nto the intact skin without any re
sultant headache the dary effect Re
sorption wis poor in areas where circulation was poot
or where the skin was very thick It was influenced also
by presence of sebaceous or sweat glands and by the
conststency of the omntment base

About 30 arteriosclerotic patients with pregangrene
or decubitus ulcers were treated \ost of them expen
enced an increased feeling of warmth drminution of pamn
ymprovement in tissue consistency shedding of gangre
nous tissue and healing of ulcerations An occastonal pa
nent found the omntment irrtating and pawful

Of 13 patients with mtermuttent claudication only 3
ymprosed after use of the omntment Since pan in these
patients resulted from muscle ischemia there was no
reason to expect noteworthy results from treatment

7 hree patients © ith chronic frostbite or chilblain im
proved decidedly after beginning treatment Of 17 with
T Aumd Sadn  (pp 200 10156 1oam _
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shock or as routine treatment for uncomplicated hyper
tension

Method of Treatment of Obliterating Endartentis
with Trophic Lestons, m Extremities Eutrophic Effect
of Nuacwn Derivatives While investigating different
vasodifating substinces for use 1n patients with periph
eral vascular disease Bohumil Prusik® (Prague Czecho
slovakia) found a 3 per cent solution of triethanolamine
of macin the most successful Injection of this substance
causes a sudden sensation of heat i the head nech
chest upper extremities and after a short time 1n the
abdomen and lower extremties There 15 deep flushing
of the skin of all parts but mostly of the head neck and
tpper half of the body During this period shin tem
perature ncreases 2 3 degrees C  The reaction lasts 20
30 minutes and disappears gradually During this tune
the patient may have moderate abdomnal pain Plood
fevels of nacin usually remain elevated about 6 hours
and 24 hours after 1njection only about 25 per cent of
the mjected substince has been elimnated

Toxicity of 3 per cent triethanolamine of macin 1s low
o untoward reactions being detected when doses of 20
30 cc were mjected daily for several weeks The max
1mal dose was 559 Gm in 40 days and the patient re
ceving 1t had no serious untoward reaction During
treatment 1t 1s usually necessary to increase dosage The
hughest daily dose used by Prusth was 19 mg /kg body
weight No abnormalities were produced 1n heart or
kidneys by use of the substance and it was thought
that vasodilatation took place not only m the extrem:
ties but also 1n the internal organs

Activity of this substance was counteracted by his
tidine and the substance was antagonistic to sulfona
nudes and penicillin Good results were achieved n all
but 7 of 214 patrents with thromboanguts obliterans
all but 3 of 312 with arteriosclerosts obliterans all but
11 of 45 with diabetsc obhiterating endarteritis all but
6 of 86 patients with acrocyanosis and all of 29 patients
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pressure drops he has a sense of fatigue and notces that the
heart rate increases The patient hould lie flat for 4> minutes
beeause of postural hvpotension and should be wstructed not
to drinve a car home because of the possibility of puptary
dilatation

Among Fisher s patients best results were achieved m
the 52 with acute thrombophlebiis Al had some relief
of pain 7 10 minutes after ijection 1 half of the pa
tients one injection was sufficient to reheve pan perm
nenth No patient had a pulmonary infarct alter mjec
tion

Among 13 patients with _udden acute artersal occlt
ston complteating aurseular fbrillation only 1 improved
after use of TLAC but none of the other patients was
rehieved by subsequent parayertebral block

As 2 dagrostic aid n selectng patients with essential
bypertension for syvmpathectomv TEAC blocks pro-
duced sigmficant drops m blood pressure comparable to
those produced by sodiuum amytal® and 1n some instances
even greater In 12 patients with thromboangutis oblit
erans and 1 404 with peripheral arterioscletosts re-
sults were not encouraging but relief from pamn was
sometimes greater with TEAC than with morphime
demerol® and papaverine

Dramatic relief was occasionally accomplshed 1
acute hypertensive cnises with hypertensive encephal
ofathy As a diagnostic aid 10 selecting patients with
pertpheral vascular disease for sympathectomy the drug
was of particular value It was of value in relieving pamn
of causalgia Use ot the drug i Menere s disease and
multiple sclerosts has been tmsufficient to warrant con
clusions

There were no toxsc effects from the 1500 mnjections
gven Studies of gastromtestimal function and hidney
functinn revealed no senious sequelae Fisher prefers use
of TEAC to paravertcbral block because 3t 1s more com
Jortable for the patient easier for the doctor Jess din
gerous 1f the upper evtrenuty 1s mvolved and can be
repeated frequently Age 15 no contrandication to use
of the drug but 1t should not be use presence Lo

.



PERIPHERAL VASCULAR DISEASE 615

upper half of the body became erythematous and the le,,
only motiled or even cyanotic This observation suggests
the futility of giving vasodilators intravenously

Treatments were given weehly until exercise tolerance
was increased to 10 blocks Then one treatment a month
was given until tolerance of 18 20 blocks was attained
when treatment ceased Number of treatments necessary
for great tmprovement varied from two to five

Osaillometric readings before treatment were recorded
for 11 patients and were mvanably low Skin tempera
ture of legs reported for two patients before and during
treatment increased 1n both during treatment Radio
sodum diffusion studies were conducted in the five
cases reported Radioactive sodium was injected into
an arm ven and a Geiger counter placed on the foot
These studies were terpreted as indicating that treat
ment had effected an wmcrease mn diffusion rate of radio-
sodium into the lower extremities

Mufson emphasizes the effect of smokmg pain and
fear on accentuation of vasospasm

Treatment of Thromboangutis Obliterans Two Year
Follow Up after Sympathectomy 1s reported by Willam
J Messinger Edmund N Goodman (New York City)
and James C White* (Boston) Results of sympathec
tomy 1n thromboangutis obliterans are so impressive that
the operation 15 recommended for all patients with this
disease m whom high vasoconstrictor tone can be dem
omtrated In evaluating results 1n 19 patients two years
after operation 1t was found that 9 were asy mptomatic
and that 7 obtained partial rehief All patients were men
under age 45 with one exception a man aged >4 In 14
Patients sympathectomie were restricted to lumbar gan
ghons 104 both fumbar and thoracic (second third and
Sometimes fourth thoracic) ganghons were remosed
2ndn 1 pauent enly thoracic ganghons When thoracic
Fanghons were removed rhizotorm of the second inter
€0 tal nerve was done 1n addition Site of operation was
determimed by location of symptoms and signs

NI M 61215 Fenun 1943
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with Raynaud s disease Good results were achieved 1n
only two of eight patients with syphilisic endartertis

The most effective treatment was intravenous njec
tion of 3 per cent triethanolamine of macin m amounts
of 5 cc the first day 10 cc the second day and if there
were no untoward reactions 20 cc the third day and
every day thereafter until improvement occurred The
average course consisted of approximately 20 mjections
but as many as 40 were given to some patients Oftenin
jections were given in the posterior tibial artery at the
wmner aspect of the foot or in the pophiteal fossa some
times using local anesthetics In addinon ulcers were
treated by the usual methods Use of this drug enabled
Prusih to hmut to a great extent the indications for
surgery especially amputation of the leg i patients
with peripheral vascular disease

New Treatment for Relief of Obliterative Diseases of
Peripheral Arteries Isidor Mufson® (Columbra Univ)
reports that among 16 patients unable to walk more than
4 blocks without mntermittent claudication exercise toler
ance was rassed to 1218 blocks in 7 by histamine 11
fusion into the femoral artery Night pain was ehmt
nated n all

Tecrnic —Histamme acid phosphage 138 275 mg 1n 500
cc normal saline was introduced into the femoral artery
through a 2 1n 20 gauge needle at a rate of between 2 and
5 drops/heart beat Iressure mn the bottle was elevated above
dhastolic blood pressure by Ji tubing of the
of a blood pressure apparatus to a glass tube nserted through
the bottle stopper above the level of histamine solution The
arm cuff was rolled up snugly and held with a stout elastic
band The bottle stopper was held 1n place with strps of adhe
sive tape

Ervthema spread over the lower extrematy as hista
mne entered the femoral artery White areas suggested
location and degree of block of larger vessels Such
areas later became erythematous when collaterals were
dilated by istamine When hustamine was grven rapidly
enough to permit 1ts escape mnto general circulation the

Tt M 29903913 No <t
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monary embolus 12 days postoperatively None of the
other patients given dicumarol® had thromhoembolic
complications  Nineteen patients had hyperprothrom
binemia the third postoperative day but clinieal evidence
of thrombosis did not develop Unexplamned tachycardia
and fever developed mn 10 of this group during the post
operative period

The authors conclude that all patients showing hyper
prothrombinenna the second or third postoperative day
should recerve dicumarol® prophylaxis unless there are
defimte contraindicatrons It 1s not necessary to reduce
prothrombin concentration to dangerously low levels
when dicumarol® 1s being used prophylactically Hyper
prothrombinerma might be considered an dication for
ligation by advocates of this method of therapy Hyper
prothrombineria occurs before thrombosts can be diag
nosed by chimical examination When thrombosis 1s es
tablished prothrombin actrvity may be normal or even
subnormal

Use of Anticoagulants 1n Treatment of Diseases of
Heart and Blood Vessels 15 reviewed by Irving S
Wright® (New York City) With prophylactic use of
dicumarol® at Mayo Climic 1n 832 patients after hvsterec
tomy only 3 instances of venous thrombosis oceurred
s agamst the 33 which could be anticipated with con
ventional therapy Pulmonary embolism was not diag
nosed mn any patient and 1t was estimated that six such
emboli would have occurred without treatment Among
500 general surgical pattents at Massachusetts General
Hospital given dicumarol® prophylactically none had
fatal pulmonary emboli and 1t was estimated that 6
would have had fatal pulmonary emboli without treat
ment Results of treatment of coronary thrombosis with
dicumarol® indicate that death rate can be reduced one
third and incidence of thromboembolic complications re
duced one half by use of anticoagulants [Details are
Teported i this YeAr Boon page 623 —Ed |

Ithough some failures occur despite apparently ade
—_—
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Review of sexwal disturbances resulting from lumbar
sympathectomy m over 100 patients showed that falure
of erectson and/or loss of ejacufahion never occutred
when the operahion was umiateral and practically af
ways cecurred when ¢ was ilateral Though the first
fumbar root was most commonly snetymirtated 1o sugle
Jumbar ganghion was found to control sexual funchon
m all patients

ANTICOAGULANTS

Fhe place of therapy m of
tolic disease after operation aftet coronary occlugion ard durng
congestive heart fadure now seerms to be established Evsdence con
cermng the therapeutic value of these agents as compared to vendus
ligattan after an mibial eprsode of pulmonary infatenon 15 fiot con
clusne More studirs ase necded concesmng the value and safety
of jong tesm anucoagniant therapy in ambulatory paents befare
this plan of management can be teconymended —Ed

Prothrombin  Activity  Diagnostic Test for Early
Postopetative Venous Thrombosis Accordiny to Rache!
S Sandroch and Earle B Mahoney” (Unts of Roches
ter) definite increase m prothrombin actnaty of whole
plasma 1he second or third postoperative day appears
to be a waraing of mmpending venous thrombosis Using
a method smular to that desersbed by Qunck they
studied postoperative prothrombin actimty of 382 surgt
cal patients of many types Ihrombosts did aot develop
m any patent studied the first second or thurd post
opesatne days who had not had preceding hyperpro
thrombinemia

Nenher ¢ je ve hyperprothromt nor
thromboeembolic compheations deselored 1n 306 patients
Thrombosss developed 1 16 Dicumarof® was admisms
tered prophylacuicaily to 41 patsents beng started m 18
ymmedsately after operation and i 23 the third post
operattve day because of sudden rise m whole plasma
pmxhrumbm actvity that day Because of inadequate
drcumarol® thesapy one patent had a nonfatal pul
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was contramdicated or in whom operations were rarely
followed by thrombosis favorable results of dicumarin
prophylaxis became statistically significant This group
clearly showed a lowered tncidence of thrombosts Fur
thermore frequency of thrombosis was the same among
men who received dicumarin as 1t was among those on
early ambulation alone Women given dicumarin had a
lower sncidence of thrombosis than those on early ambu
lation Fatal pulmonary embolism did not occur among
those recetving the drug but did occur n four patients
on early ambulation

Early ambulation 15 seldom used alone in treatment
of mamifest thrombosts and cannot be properly evalu
ated The hterature reveals that both heparin and dicu
mann have been of great value in thromhosis and 1n pre
vention of fatal pulmonary embohism

Strombeck recommends early ambulation as the tunda
mental and most important measure w prevention of
thrombosts It should be started the first day or at latest
two or three days after operation It should be supple
mented espectally in women by dicumarin prophylaxis
the day after operation and continued until the patient
13 fully mobilized Prothrombin percentage should be
mamtained between 10 and 30 (prothrombin index 40

) Dicumarin 15 contramdicated in cases of liver m
Jury special tendency toward hemorrhage incomplete
control of bleeding from the wound and certain renal
diseases Physicians and nurses should be tramed to
Tecogmize early signs and symptoms of thrombosts se
that combined heparin and dicumarin therapy may be
started as soon as possible According to Allen early
thrombosss must be stopped within 24 hours 1f rish of
embolism 13 to be avorded Since anticoagulant influence
of dicumarin 1s slow to take effect heparin must be used
s a supplement during this pertod

Medical Aspects of Thrombophlebitis In the opinon
of Edgr V Allen* (Mayo Chmic) climcal differentia
tion of phlebothrambosis thrombophlebitis and venous
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quate therapy most therapeutic fatlures are attyibutable
to inadequate anticoagulant therapy and occur when 2
mimmal prothrombin time of 30 seconds 1s not mam
tained Some patients who had thromboembolic episodes
despitc apparently adequate doses of anticorgulants had
malignant neoplasms of liver pancreas or elsewhere
others had phlebiis nmigrans

Hemorrhagic complications occur in patrents not given
anticoagulants but are more frequent in those .nen
them Serious hemorrhages in most instances resulted
from use of poor prothrombin tests from careless su
pervision by the physician which led to overdowage
trom recent surgery or injury or from presence of con
ditions which contramdicate use of anticoagulants—
blood dyscrasias serious hver or hidney disease or ul
ceration of any part of the intestinal tract

A smll number of patients were given pro]ongcd antt
coagulant therapy n the out chnic 1 an ~ttempt to pre
vent embolism from fibnillating rheumatic hearts Some
success was acliteved but theripeutic details were not
entirely worked out It was not decided 3f gqumdime
should be 1dmunistered to patients of this type

Neither heparin nor dicumarol® 1s an 1de1l anticoagu
Jant New mmproved anticoagulants should be searched
for
Attempt to Evaluate Different Modern Methods for
Prevention and Treatment of Thromboembolism J P
Strombech? (Lund Sweden) evaluates early ambulation
and anticoagulants i prevention and treatment of
thrombosis and embolism and outlines a plan of treat
ment for these conditions A fundamental factor 1n de
velopment of senous thrombosts 1s retardation of venous
return from the thrombosed area

Among 940 patients gnen dicumanin prophy lactically
29 (314 057 per cent) developed thrombosis Tarly
ambulation w1s prescribed for 891 patients 50 (56 %
076 per cent) developed thrombosis TWhen fifures
were 1djusted to account for those 11 whom the dru,
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drug 34 per cent had minor hemorrhage and 1 8 per cent
serious bleeding For control of such bleeding 60 mg
synthetic vitamin K (menadione bisulfite) 1s admims
tered intravenously and transfusion of fresh blood given
to testore the blood lost Injection of vitamin K can be
repeated at two hour imtervals once or twice as needed

Dicumarol® 1s contramnd; d m renal
after operations on brain or cord and 1n blood dyscrasias
ulcerattve lesions nutritional deficiency or hepatic dis
ease associated with potential or actual prothrombin
defiiency Allen believes anticoagulants to be valueless
in treatment of subacute bacterial endocarditis

Among 1513 patients given anticoagulants postoper
atrvely 85 survived who would have been expected to die
from pulmonary embolism and 250 were spared venous
thrombosis or nonfatal pulmonary embolism Of 506
additional postoperattve patients given dicumarol®
prophylactically venous thrombosis occusred 1n only 2
and none had pul y embolus Consideration of the
288 medical patients given anticoagulants indicated that
fatal pulmonary embolism was prevented by this treat
ment Nonfatal pulmonary embolism and venous throm
bosts were rare

Anticoagulant therapy 1s usually contmued for about
10 days 1n thrombophlebitis of the deep veins It 15 diffi
ctlt to decide how soon patients should become ambula
tory but 1t 1s probably wise to allow the pattent up
when edema has disappeared When he becomes active
115 best to bandage the leg from the knee down with a
rubber bandage 3 1n wide and 15 it long Bandage 1s
applied 1n the morning over a lisle stockmg and worn
2l day Once every month the bandage 1s discarded and
i edema occurs the bandage 1s worn another month
Many patients discard the bandage permanently within
three to six months

Effect of Dicumarol® on Heart i Experimental Acute
Coronary Ocelusion Increasing use of dicumarol® to
prevent thromb t ): and pr of
the thrombus after coronary thrombosis suggested to
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thrombosis 15 ordianly impossible He therefore con
siders the terms synonymous and for clarity uses throm
bophlebitis to mclude 21l of them When there 15 only
shght tenderness to pressure over the cali muscles or
on dorsiflexton of the ankle 1t may be difficult to decide
whether thrombophlebitis 15 present Phlebography has
been of little help It 15 usually necessary to assume that
the patient has thrombophlebitis

In determining the cause of superficial thrombophle
bitts the phyvsician should consider the possibility of
trauma injection ‘aricosity thromboangutis obhterans
polycythenna vera malignancy (especially of the bron
chus stomach or pancreas) and lymphoblastoma Deep
thrombophlebitis 1s most Iy caused by operation
delivery and bed rest

Pulmonary embolism from superficial thrombophle
bitis 15 rare but 1f thrombosis progresses close to the
Junction of the greater or lesser saphenous systems with
the femoral or pophiteal vemns progress must be halted
because from these locations embolt may be detached
and pulmonary tnfarction result

Allen believes that anticoagulants for patients with
thrombophlebitis do as much as or more than ligation of
vemns and he prefers anticoagulants to hgation m all
cases except when ulants are cont dicate
No perfect anticoagulant 1s available Dicumarol® be
comes effective a day or two after 1t 15 administered 1ts
effect persists several days after the drug 1s discontinued
and 1ts use requires the services of a shilled laboratory
Hepann acts quickly and does not necessitate laboratory
control but 1s expensive Heparin should be used when
anticoagulant effect is needed quickly and dicumarol®
when prolonged effect 1s necessary Dicumarol® 1s given
in a dose of 300 mg the first day and 200 mg the sec
ond and each subsequent day when prothrombin 15 over
20 per cent On any day when the value for prothrombin
15 under 20 per cent dicumarol® 1s withheld

The sole danger associated with use of dicumarol® 15
hemorrhage Of 1983 postoperative pat ts_given the
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the tie above the point of occlusion \o mural thrombi
were found 1n auricles or ventncles in either group of
dogs Development of collateral anastomotic channels
between the coronary arteries was the same 1n both
groups

The authors conclude that dicumarol® produces no ad
verse effects on the myocardium of dogs which retard
Fealing or development of collateral crculation 1 ex
penimentaily produced myocardsal infarction

Anticoagulant Therapy of Corenary Thrombosis with
Myocardial Infarction In 1946 the American Heart As
soclation mitrated a study of use of dicumarol® m mvo
cardial infarction 1n 16 large hospitals Detaled records
have been collected on 1 000 patients An analysts of the
first 800 15 reported by Irving S Wright Charles D
Varple and Dorothy Fahs Beck® (\ew York Cits )

Tecanic—Use of hepann during the first 18 hours was
optional Dicumarol® was admini tered only atter prothrombin
determination Then 200 300 mg dailv was admun tered until
prothrombin tsme wa 30 seconds and thereafter 50 100 mg
dose _were gisen daily when prothrombin time was betw cen 30
anl 3> secands Vhen prothrombin time was above 3> ec
rnds the drug was withheld until it was agam 30} second or
less Prothrombin time was determuned by Lank Shapiro tech
me with undiluted whole pla ma or bv the Quick method
Therapy was wusually continued at least 30 days and preferably
30 days after the fast thromboemholic episole Hemorrhagic
manife tations were treated with synthetic vitamn k60 70
Mg anlwhole blood transfusion

Every effort was made to he sure that patients 1
treated and control groups were similar Ot the controls
12 per cent recerved anticoagulant therapy usually for
short periods after thromboembolic complications

Among controls 24 per cent died and among treated
Patients 15 per cent died Ten per cent of controls died
of thromboembolic complications as against 3 per cent
of those treated Death not preceded by climcalls recog
nized thromboembolic complications accurred 1n approx:
mately 14 per cent of controls and 12 per cent of treated
Patients Anticoagulants apparently lowered death rate
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H L Blumgart A S Freedberg P\ Zoll H D Lewns
and S Wessler’ (Boston) the desirability of learmng
whether adverse myocardial changes might result from
this therapy It seemed possible for instance that the
muliary myocardial hemorrhages commonly seen withim
mfarcted areas could under dicumarol® result 1 pro-
gressive hemorrhagie extravasations or that other un
toward effects might offset some of the possibly favor
able effects of this drug

Accordingly 1n 31 dogs the left antertor descending
coronary artery or in one instance a major branch was
bigated Lffect of oral admistration of dicumarol® on
the myocardium and coronary artertes was studied m
14 ammals Three dogs were gtven heparin several hours
postoperatively until the effect of dicumarol® was ap
parent Am of dicumarol® therapy was to keep pro-
thrombin time between 20 and 30 seconds or 20 12 per
cent of normal prothrombin activity 1n dogs Fiiteen
dogs served as controls Ammnials were killed at various
mntervals after operatton

Incidence and magnrtude of hemorrhagic extravasa
tions on the endocarditm and pericardium were the
same 1n treated and untreated dogs as were incidence
and magmtude of miliary hemorrhages on microscopic
exammation of heart muscle In a small group of dogs
gnen sufficient dicumarol® to elevate prothrombin time
to levels as high as 132 seconds no mncrease in hemor
rhagic phenomena was observed n the myocardium Size
of nfarcts 1 dicumarol® treated and untreated amimals
were similar Size of the infarcts was that anticrpated on
the basis of the artery occluded There were no apparent
differences m healing or reparative processes wn the
hearts of treated and control ammals Thrombotic occlu
sions of smaller arteries were found within the infarcted
area 1n dogs recetving dicumarol® about as often as in
the untreated group No thrombi were found in the re
gon of the tie below the point of occlusion In one un
treated animal a thrombus was found in the region of
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bolism Anaverage dose of 78 mg dicumarol® daily kept
prothrombin concentration between 10 and 30 per cent
Effectiveness of this low dosage was thought to result
from the mmpairment of liver function usual m heart
failure Admimustration of vitarmin R was rarely neces
saty and no hemorrhagic complications occurred

Incid of pul y was d d only
after careful scrutiny of signs and symptoms usually
thought to suggest embolism Elevation of temperature
pulse rate or sedunentation rate was not constdered suf
ficient evidence for diagnosis of pulmonary infarction
unless a pulmonary leston could be visualized by x ray or
the serum bilirubin or urine urobtlinogen level was ele
vated In the two patients m whom pulmonary embolism
developed during treatment with dicumarol® there was
evidence that dicumarol® effect was madequate at the
time embolism occurred

Case of Rheumatic Heart Disease with Pertodic Ar
teral Embolism Ambulatory Treatment with Dicu
marol® 15 described by Howard B Sprague and Robert
P Jacobsen® (Massachusetts Gen 1 Hosp )

Man 33 had heen known to have rheumatic heart divease
stce 1930 although there was no history of rheumatic infec
tion In 1933 he had an embolus to the spleen and later had

ve further episades of embolism the last 10 1947 necess:
tating removal of the embolus from the left femoral artery

Auricular fibrillation was thought to have been pre ent 15
years Auscultatory findings were those of mitral regurgita
bion and stenosis and the electrocardiooram revealed auricular
flutter with vary ing block flutter rate beimng 480 and ventricu
far rate averaging 80 Embolism had recurred at roughly two
year intervals during 12 years

After embolectomy 1947 heparin was given Thereafter
for 15 months (unti] time of writing) dicumarcl® was grven
Duning admimistration of anticoagulants no further embohc
phenommena were detected After the daily dose was standard
12ed at 50 mg prothrombin determnations were not usually
necessary oftener than once a month Prothrombin time of 50
60 secorids was well tolerated Shght nasal bleeding occurred
once when prothrombin time was nearly 80 seconds It was
hecessary to reduce weekly dosage of dicumarol® during the
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largely by reducing mncidence of thromboembolic com
plications

Although death rates were highest during the first tno
weeks they remaned sigmficantly igh during the third
and fourth weeh Therefore anticoagulant therapy
should be continued approximately one month If not
used before 1t may be begun as late as the second ot
third week or later 1f complications develop Greatest
benefits 1n mortality reduction occurred 1n patients over
60 Treated patients had shightly more than one third as
many thromboembolic complications as did controls

It 15 of interest that hemorrhagic mamfestations oc
curred 1 6 per cent of controls They occurred 1
shghtly over 12 per cent of treated patients and only
half of these were severe

The authors conclude that anticoagulant therapy
should be used 1n all cases of coronary thrombosis with
myocardial nfarction unless definite contraindication
exists In absence of hemorrhagic conditions hemor
rhage hazards are not sufficient to contraindicate use of
anticoagulants provided there are facihities for adequate
laboratory and clinical eontrol

Dicumarol® Therapy mn Congestive Heart Failure
J H Wishart and Carleton B Chapman? (Umv of M
nesota) admimstered dicumarol® to 61 patients in heart
failure m an effort to decrease incidence of embolic
phenomena Incidence of embohe phenomena during
dicumarol® therapy was 6 5 per cent and only one death
was concervably attributable to embolism Since mimmal
sncidence of embolic phenomena previously reported
among pattents in heart failure has been 22 per cent
dicumarol® during decompensation apparently provides
yaluable protection against thrombosts

All patients studied had unequivocal signs of heart
fatlure Included were patients with myocardial mfarc
tion auncular fibrillation and mitral stenosis all of
which independent of cardiac d p might be
considered contributing causes to thrombosis and em
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prothrombin times were above 30 seconds and no deaths
occurred No serious hemorrhages resulted and most
patients were able to fead farrly normal lives and when
necessary to support themselves and their famulres

Control of Dicumarel® Therapy John H Olwin!
(Presbyterian Hosp Chicago) treated 99 patients ac
tively or prophylactically with dicumarol ® 50 as out
patients Prothrombin determmations were made weekly
on most of the outpatients Treatment of outpatients was
continued for periods up to 23 months Some of them
were out of the aity for weeks at a tume but sent blood
samples to the laboratorv for control

Bleeding occurred m 15 of the 99 patients In 13 of the
15 prothrombin level was between 1 and 11 per cent
when bleeding became apparent and stopped when the
fevel rose to betw een 15 and 20 per cent In the other two
patients bleeding followed trauma when the level was
36 per cent The urinary tract was the most common site
of bleeding

The author attributes his success with dicu narol®
to the accuracy of the two stage prothrombin determm
naton described by Warner Prinkhous and Smath
which he used In thus test clotting time 1s determined
i the two stages 1 which blood normally clots This
technic eliminates certamn possibilines of error mherent
m the Quick one stage prothrombin time determina
ton used generally It also eliminates the possibility of
vatiation of prothrombin time resulting from an abnor
mality i conversion rate of prothrombin m pattents
with an abnormal amount of prothrombin accelerator
In 28dition 1t eliminates the possibitity of error which
might vesult from fibrinogen defictency By providing
or high Iization of plasma 1t lizes the ant1
thrombin factor

In patients 1 whom bleeding developed withdrawal
of the drug for one or sometimes two days was usually
sufficient to bring the prothrombin level to withmn safe
hmits Since dicnmarol® therapy was accuratelv con
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waater from 350 to 200 or 300 my because of the tendency for
prothrombin time to rise during respiratory infections In
one of these infections prothrombia tine rose to 100 econ
and drcumarol® was onutted for two days Prothrombm tme
then fell ta 40 seconds and the ustat dosage was resumed

Although this was an uncontrolled experiment and the
effectiveness of therapy 1n preventing embolism 15 un,
proved it illustrates the practicality of giving dicumarol
daily to a young ambulitory patient with mutral stenosis
and multiple recurrert artenial embolism

Long Term Anticoagulant Therapy for Cardtovascular
Diseases Prolonged anticoagulant therapy has beent sug
gested for treatment of certain patients with recurnng
thrombotic and embolic tendencies Wilham T Foley
and Irving S Wright® (Cornell Unuy ) treated 19 such
pattents for 5 20 months (average 11 months) with dice
marol ® Prothrombin time was cheched every 7 14 days
after careful standardization at more frequent intersals
dunng several weehs or months of hospitalization Of
these 19 patients 4 had rheumatic heart disease with
aurtcular fibrillatton 3 phlebitis mugrans 7 recurrent
phlebitis and § recurrent myocardial nfarction Average
weekly dose varied from 175 to 800 mg  between 300
and 500 mg being given to 15 patients

Vigilance by the physieiin and co operation froni the
patient were necessary No effort was made to evaluate
statistically results of therapy in this report Neither age
nor weight was a determimng factor 1n dosage require
ments Adequate protein wmtake helped stabihize require
ments 1 some patients and excessive alchohc intake
sometimes affected requirements

An attempt was made to heep prothrombin times be
low 60 seconds but prothrombin times of over 300 sec
onds occurred without serrous hemorrhage Invariably
excessive prothrombm times were controfled with vita
mn h and transfusions of fresh blood

No discernible Iiser or Ladney damage oceurred in any

patient There were no thromboembolic episodes while
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four days and after a short intermediary period deter
mination of the mamtenance dose (300 450 mg) Pro
thrombin time must be venfied daily duning the first
week once 1t 15 stabilized around 20 per cent and main
temance treatment 15 instituted one or two contrel de
termimations weekly suffice If prothrombin rate can
not be determined regularly for any reason the so called
safety treatment 15 resorted to 3 tablets the first day
2 or 3 the second 2 the thurd 1 or 2 the fourth 1 the
fifth and then 1 every 24 hours prothrombin rate being
verified once a week 1f possible This treatment 1s harm
less 1f the patient 15 1 good general condition and 1t
may be used as prophylaxis It 15 important to distribute
the medication evenly over the 24 hours for imstance
1n the radical treatment 300 mg 15 grven every 6 hours
Della Santa observed seven mild hemorrhagic complica
tions and three severe hematurias one of which was
fatal these complications confirm the great fragility of
old and arterioscleratic patients 1n unsatisfactory nutr
tional condition they respond rapidly to transfusion of
fresh blood

The author studied 73 patients aged 16 79 to whom
B4 treatments were given maxamal duration of a treat
ment was 62 consecutive davs He treated 52 thromboses
of the lower and 1 of the upper estremities Good 1m
mediate results were obtained 1n about 80 per cent and
the most noticeable improvements occurred mn early
treatment as in postoperative thrombosing venous com
phications The 20 per cent who did not respond to treat
ment or responded poorly and late tncluded patients who
had not taken the treatment regulatly whose pro
thrombin rate never feil below 50 per cent who had not
recetved prolonged treatment or had associated lesions
hard to mnfluence by this treatment (old irreversible
anatomic lesions of veins) Between the second and third
days of successtul treatment the pattents called the phy
Siean's attention to the fact that the leg was thinner
cramps had decreased m mtensity and the pamful radia
tions along the veins had disappeared Seven patients
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trolted the individual patients prothrombin time was
usually not far below his bleeding threshold In two
cases vitamin K was given to raise prothrombin Jevel
and 1n both response was prompt bleeding being con
trolled n Jess than 24 hours There were no cases of
1atal hemorrhage

Thromboembohsm occurred during therapy i three
patienits In one 1t occurred while the patients pro-
thrombin time was within what 15 considered the thera
peutic range whereas 1 the other patients it was abore
normal

It 15 concluded that dicumarol® 1s of value m prophy
fachc and actiye treatment of thromboembolic conditions
and that results are best 1f prothrombin level 1s kept 1
a range of 10 30 per cent as eshmated hy the two stage
test

Astde trom bleeding no toxc effects from dicumarol”
occurred and prothrombin levels promptly returned to
normal when use of the drug was discontinued

New Systhetic Anticoagulant Tromexan® (G 11705)
Experimental Study R Della Santa? (Umiv of Geneva)
found that the activity of this drug (ethylic ester 0f 44
dionycumartny acetic acid) 1s evident within 3 houts
after oral admnuistration reaches 1ts maximum m about
20 or sometimes 24 hours and stops promptly after sus
penston of the treatment so that ph)siolegic prothrom
binemia 15 wsually re established in 48 hours In a sub
ject with normal liver function prothrombin rate 1
creases about 40 per cent n the 24 hours followin, ces
satton of medication thus guarding the patient agamnst
hemorrhagi. compliations However individual senss
tivity to the drug varies and reversibahity of the nduced
hypoprothrombmemxa 15 delayed when function of
hepatic cells 15 damaged

Tromexan® comes m 300 mg tablets divisble nto
fafves It causes no digestive distutbances and 1s rapidly
absorbed m the duodenum The radical treatment con

sists of datly adsumstration of 1200 mg for two to
Y che ut med Wehascr  $ 195 05 Mar §
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to establish the diagnosts of a cerebrovascular accident

Change of character particularly after a dizzy spell
should make the physician highly suspicious that a small
strohe has occurred After a short fainting attach or a
spell of dizziness or distress 1n thorax and abdomen
the patient s family notices a change i temperament
memory or ability The patient may have lost his drive
or judgment and ability to get things dane In Alvarezs
gastroenteralogic practice patsents are frequently re
ferred because little strokes have been accompanted by
some sort of storm down the vagus nerve or by distress
or pawn referred to the abdomen

When such small thromboses occur during the might
when blood pressure 15 low the patient mav waken with
ahead on lum  or much of his memory gone It 1s rare
that such strokes produce muscle weahness or anesthesia
because there are so many places in the brain m which 2
good sized area of destruction can occur without aftect
ng motor function or sensation

Often the pauent says that he fell or shipped or stum
bled ar nuscalculated the height of a step but the fact
that for weeks or months afternard he was confused
or dizzy or unable to work makes 1t seem more probable
that us fall was due to a shght stroke Many attachs o
»0 called acute 1ndi, estion are really small strokes With
many a small strohe blood pressure suddenly falls to
normal Sometumes pressure goes back up but sometumes
1t does not Sudden unexplatned weight lass may be the
reslt of a small stroke If the bulb 1s affected there mav
be interference with swallowing ropy saliva or thich
ness of speech Many patients say they feel top heavy
uncertain or giddy They feel that 1f they were to turn
a corner quickly while loohing up thev might fall But
most convincing 1s the sudden change in personality If
there has been msamty m the family a small stroke may
be followed by psychopathic changes 1n which the pa
lent becomes suspicious penurious mmmoral or de
pressed Occasionally a small strohe suddenly mtiates
msomma A bad taste in the mouth withont any local
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Ind had one or several pulmonary embolisms before
treatment but had no recurrence during treatment An
nteresting fact 1s that early mohhzation was begun m
36 patients  All those who responded to treatment could
be regarded cured 1n 17 davs at the latest There nere
four recurrences due to msufficient treatment Suspen
ston of treatment must be gradual to avord possibility of
a hyperprothrombmemic reaction

Della Santa treated four patients with myocardial 1n
farct (three with acute infarction) and feels encouraged
to conttnue use of tromexan ®

Ouly one of six patients with degeneratine arteral
disorders of the lower extrermties improved

Tour patients with hemiplegta (three with cerebral
thromboses and one with embolism of cardiac ongin as
socrated wath matral narrowing) were treated satwfac
tory T of the symp was ot d 1n one
with thrombosis and one with embolism but with the
usual delays

Tresh acute tuberculous memn its deserves tral
treatment with tromexan® sn addition to streptomyein

Contramdications are cachexia severe toxic infectious
states hepatocellular lesions and hemorrhagic drathests
Tixcept for acute nephropathies renal lesions mn general
do not justify abstention from tromexan® therapy

CEREBRAL VASCULAR DISEASLC

“The differential dragrosis between the various types of cerebral
yascular accidents can usually be made correctly andpns of practs al
\mportance because the proper treatment varies with the type ~Ed
Small, Commonly Unrecognized Strokes are described
by Walter C Alvarez? (Mayo Climc)  This common dis
case of slow dymg 1s almost unknown today Search of
books journals and encvclopedias of medicine reveal
«cant mention of the syndrome and 1t 15 frequently over
joohed by physicians who wsist on  neurolo_ic signs
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subarachnoid space but 15 rarely present in patients with
cerebral thrombosis or embolus

Transient hyperglycemra 1s common A leukocyte
count of over 12000 occurs m more than half the pa
tients with cerebral or subarachnoid hemorrhage and a
count of over 20000 15 diagnostic of hemorrhage unless
there 15 concomutant nfection Spinat flmd pressure 15
usually normal in patients with cerebral embolus or
thrombosis but 15 usually over 200 mm 1 patients with
intracerebral or subarachnoid hemorrhage Spinal flud
13 bloody 1 all patients with subarachnoid hemorrhage
n 75 per cent of patients with cerebral hemorrhage and
1 15 per cent of patients with cerebral embolism In
cerebral thrombosis spinat flnd 1s clear or slightly
xanthochromic Improvement may be complete withun a
few hours or days but usually 1t takes several months
The extent of possible improvement should not be
Judged until at least stx months has elapsed

In differentiation of cerebral vascular accidents from
other causes of coma uninalysis blood nonprotein mtro
gen determinations and sugar and spinat flmd study are
of great help The head should be exammed carefully for
evidences of external 1njury Pupils and optic disks
should be examined Odor of breath respiratory rate
temperature pulse and blood pressure should be noted

Hemiplegia may be detected by noticng that one
cheek puffs out during expiration one arm drops heawily
and the paralyzed leg 15 not withdrawn from vigorous
stmulation of the soles In absence of hemiplegia or
hypertension coma due to diabetes alcoholism extra
or subdural hemorrhage or drug posomng must be con
sidered In about half the patients with extradural hem
orrhage a fuerd period mtervenes between two episodes
of coma A skull fracture through the middle memngea
artery blishes d: of extradural t hage
Fluctuations of consciousness shull fracture or dis
Placement of the pineal body suggest subdural hema
toma When this diagnosis cannot be excluded trephine
Opemings should be made n both temporal regions
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lesion often results from a small stroke Atypreal facal
pains 1n older artertosclerotics sudden blindness of one
eye arthritis with trophic changes 1n one extremity or
sudden onset of fear of being left alone may all suggest
the possibility that a small stroke has occurred

It 15 common to attribute such symptoms to spasm of
blood vessels but Alvarez believes that most of them
result from thrombosis Though hittle can be done by
way of treatmrent 1t 18 1mportant that the patent not be
deprived of all the pleasures of living such as eating
smohing walking etc No effort should be made to re
duce blood pressure because reductson of blood pressure
reduces blood »upply to the brain If the patient 15 ntel
Iigent 1t 15 usually best to talk the diagnosts over with
fum frankly Often patients themselves know what hap
pened to them and feel better 1f the phystcian talks hon
estly about the dragnosis and chances of recovery of
continued luing

Practical Aspects of Cerebral Vascular Accidents aré
discussed by H Houston Merntt* (New York City) A
recent autopsy study indicates that cerebral hemorrhage
constitutes 50 per cent cerebral thrombosis 43 per cent
and cerebral embolism and subarachnmd hemosthage
small percentages of all cerebral vascular lesions Cere
bral thrombosis was dragnosed more often and cerebral
hemorrhage less often clinically than at autopsy

Pr Yy Symp o ipending cerebral vascu
far acaidents are wnfrequent Coma convulstons vomit
ing and headache all occur in each of the four types of
cerebral vascular accidents and are therefore of Ittle
differentral duagnostic value Failure of vasomotor and
heat regulating centers occurs in any type of fatal cere
pral vascular acaident Blood pressure 1s usually elevated
1n each of the types except cerebral embolus The pupil
15 usually larger on the side of the leston and there 15
often conpugate deviation of eyes and possibly of the
head to the side of the leston Stiff nech 1s almost always
present Int patients with hemorrhage mto the bramn or
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dommnant spinal tap 15 done and sprnal pressure meas
ured Marhed hypertension with signs of mcreased venous
pressute 1n the nech requires venesectton which 15 done
stowly not over 300 ce blood being removed at one time
Unless coma 15 deepeming and a termunal condition 1
obvious and 1f massive hemorrhage can reasonably be
excluded sympathetic block 1s performed with the pa
tient 1 reclining or semisitting position 1 bed

TecrNic—The patient s neck 1s shightly extended by plac
g a small pillow under the shoulder blade ot the same side
head 1 turned away from the side of 1njection W hen an appl
cator dipped n 10dme 15 drawn from the mastord proce s
through the tips of the palpable transverse processes to the
clavicle the tip of the seventh transverse process 1s eastly
located A dermal wheal of 1 per cent procamne 15 made 1 this
area and 2 4 1 22 gauge needle 15 mserted through the wheal
until 1t contacts the tip of the transverse process Then the
nieedle 15 moved along the superior border of the transverse
process until 1t contacts the bodv of the sixth cervical vertebra

10 air or blood can be aspirated 10 cc of 1 per cent pro
caine is injected Successful block 1s followed within 10 15
minutes by Horners svndrome and clhimcal improvement
should be noted at ths time These mjection are repeated
daly until no further improvement 1s noted

{50 patients on whom de Takats performed cersical

sympathetsc block 41 had a good response Improve
ment 15 attributed to relef of stasis vasoparalysis and
exudation of plasma which occur 1n all cerebrovascular
aceidents 1n the area surrounding the 1schemic or hem
orrhagic infarct

Additional treatment of patients with emboli includes
medication for slowing of rapid fibnillation and ants
coagulants In all three varieties of apoplexy bypertonic
sucrose or concentrated albumm with 02405 Gm
ammophylline given ntravenously should reduce cere
bral edema Respiratory tract 1s aspirated 1f mucus and
bronchsal secretions collect and postural drainage 1s
Instituted If after 24 hours the patient 1 stll uncon
Seious parenterally admunistered fluds are substituted
by hourly feeding through a Levin tube Bladder disten
on s prevented by catheterization and sedation 1s used
tf the Patsent 15 hyperactive
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Sudden onset of neurologic symptoms 1n patients with
endocarditis aurjcular fibrillation coronary thrombosis
or infection suguests cercbral embohsm Primary sub
arachnotd hemorrhage 15 su,gested by headache and
memngeal irrtation Paralysis of cramal nerves also
suggests the diagnosis though focal neurologic signs
occur m less than 20 per cent of cases

Treatment includes maimtenance of nutrstion empty
g of bowel and bfadder 1nd frequent change ot post
tion Pracane njection of the ceryical sympathetic trunh
has been suggested Increased wntracramal pressure from
cerebral hemorrhage may be relieved by repeated lum
bar punctures If bleeding from an aneurysm within the
shull has occurred the aneurysm may be hgated prox
unally or on both sides of the sac Physical therapy 15
mmportant after the patient has recovered from the first
onslaught

Emergency Treatment of Apoplexy Geza de Takats®
(Univ ot Ilhnos) stresses the importance of differentt
ating betwneen cerebral embolism thrombosis and hem
orrhage Of 121 patients with apoplexy studied cerebral
emboli was diagnosed 1n 15 cerebral thromboses m 53
and cerebral hemorrhage 1n 53 Cerebral embolus was
diagnosed 1n the presence of a sudden cerebrovascular
msult 1 patents with obvious cardiac source of the
embolus or previous embolic episodes and clear spinal
flud under normal pressure Cerebral hemorrhage ust
ally occurred suddenly 1n patients with lugh blood pres
sure and was generally accompanied by increased cere
brospinal flud pressure and blood 1n spinal flwd Cere
bral thrombosis was diagnosed by exclusion of embolism
and hemorrhage as the cause of stroke It was usually of
gradual onset 1n patients with cardiovaseular renal dis
ease and moderate hvpertension

The earhier treatment 1s begun in patients with apoe
plexy the better are the chances for hastening restitn
pion The patient 15 immeditely placed n an oxvgen
tent If signs of increased cerebrospinal pressure are
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and prevention of pregnancy 1n these patients Auncular
fibrillation from rheumatic heart disease occurred 1n
only one patient

No patient had cardiac failure duning pregnancy who had
not had cardiac symptoms before pregnancy 16 per cent of
those with symptoms up to 10 years previously had heart
fallure durmg pregnancy and 27 per cent of those with
symptoms more than 10 years decompensated during
pregnancy Ten per cent of patients under 25 were 1n
class 3 (New York Heart Association) during pregnancy
among patients 25 34 19 per cent were 1n class 3 dunng
Pregnancy and among patients over 34 25 per cent
Evans concludes that duration of cardiac symptoms
exercise tolerance before pregnancy and patient s age all
bave a bearing on cardiac prognosis during pregnancy
and that the most valuable of these 15 exercise tolerance
before pregnancy Other useful data on such patients
are feart size before and during pregnancy and cardiac
history 1n previous pregnancies

Myocarditis Associated with Acute and Subacute
Glomerulonephritis Ira Gore and Otto Saphir™ (Wash
mgton DC) reviewed records of 160 patients with
anatomueally proved acute and subacute glomeruione
Phritis not ‘associated with scarlet fever typhus fever
or prolonged septicemia to ascertun the presence and
character of any concomitant mvocardiis Myocarditis
»as found 1n 16 patients Twelve had clearcut clinical
maniestations of myocardial faure and two more 8
Sugrestion of clinical manifestations of heart failure

Most deaths from glomerulonephnitis were attnbuta
ble to heart fallure The condition was recogmized clin
wally inosix patients but not in six others although
records sncluded similar climeal observations In two
additional patients the recorded evidence of mvocardial
farlure was limited to rapid development of pulmonary
edema 1 one and stiiking disproportion of pul e rate
and temperature m the other There were four unex
Plamed deaths but these patients had had various mant

—_—
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Heart Disease and Pregnancy Study of 100 Preg
nanctes P R C Evans® (London) reviened case rec
ords of all pregnant women with heart disease exclud
ing those with hypertension i the obstetric umit of
Guy s Hospital during 1 recent 744 year period Among
90 whose records were mvestigated 40 returned for ex
amnation and 15 answered questionnaires Re examina
tion included determination of the pont of mawimal
wnpulse by physical examimation and determination of
cardiac symptoms Chest x rays and electrocardiograms
were not made and fluoroscopy was performed only on
patients with equivocal physical findings

Of 100 pre, mincies studied 92 were allowed to pro
ceed beyond the sixteenth weeh Types of heart disease
mcluded were 85 rheumatic 4 congemtal 2 thyrotoxic
and 1 questionably syphilitic Among patients with rhen
matic heart disease 72 had pure mitral disease 10 had
mutral disease and aortic re urgitauon 2 had mutral dis
ease aortic regurgitation and aortic stenosis and 1 had
a pure aortic valvular [esion

Four of eight ascertained deaths occurred in patients
with pure nutral lesions and four 1n patients with mutral
and aortic lesions Congestive heart failure caused death
1 six and subacute bactertal endoctrditis was responst
ble for one One patient died during pregnancy and two
died within s1x months after delivery Mortalty rate for
patients dymng within 14 ronths after first pregnancy
was 15 per cent among multiparas 1t was 2 per cent

It 1s inferred from these statistics that when a patient
survives one Or more pregnancies prognosis for fur
ther pregnancies 1s relatively good Low mortality 1n this
group when contrasted with previous studies 15 attrib
uted to closer antepartum superviston and to recogmition
of mgh mortality 1n patients wath auncular fibrillation
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per cent and carbon dsoxide combining power 27 volumes per

The second hospital day transient aurscular fibrillation was
noted and temperature rose to 1015 F  Despite admimstra
tion of sulfonamides and diuretics the symptoms became worse

an gradually developed and death
occurred on the eighth hospital day

The heart weighed 600 Gm and was greatly deformed by
latge confluent ma ses which almost entirely replaced both
atrial walls The ventricles were not enlarged but beneath
the aortic arch and partially surrounding it was a large mass
of lymph nole with the gross appearance of the neoplasm
found i the heart The neoplasm was composed of closely
packed large Tound cells of farly umform size characterntie
of reticulum cell sarcoma

Review of reported cases of malignant tumors of the
heart reveals no clearcut chinical entity because of the
wide variation of types of tumor represented Some of
the common climical mamiestations were intractable
cardiac failure without obvious cause hemopericardium
obstrisction of the superior vena cava intermittent
mitral stenosis cardiac arrhythmias and x ray evidence
of cardiac deformity or 2 mediastinal mass Some or all
of these mamifestations of cardiac cancers are shared by
benign tumors of the heart bemgn and mahignant tumors
of the pericardium and metastatic tumors of heart and
pericardium

Amatomcally the tumors are more commonly located
at the base of the heart and on the nght side Metastases
are often found in the lungs A wide variety of histolo,ic
types have been reported the two most common bemng
spindle cell and round cell sarcomas

Penicilhin and €. m Bac
terial Endocarditis 1s described by C H Stuart Harris
J Colquhoun and ] W Brown® (Sheffield England)

Case 1—Man 28 was hospitalized with obvious subacute
bactersal endocardit superimposed on rheumatic heart disea e

Within 15 months he was given three courses of penscillin last
g 28 davs 43 days and 3 months Total of 210 000 000 umts of
pemethn wa given 1n adlition 725 Gm streptomyem was
gnen duning a 23 dav period  treptococcus viridans 1solated
from blood wa sensitne to between 003 and 0015 umits
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festations ot heart fallure Esidence suggestng heatt
faslure mclded cvanosis and dyspnea in 11 patients
arrhythma 1n 14 bradicardia 1 > hypotension m 3
weak threads pulse 1n 2 and ankle edema without facual
edema n 2 Llectrocardiographic tracings avaslable for
four patients were abpormal for three Cheyne-Stokes
respiration occurred once

The increased heart weights which were ob esrved fre
quently could be correlated better with the presence of
myocarditis than with arteral hypertension which had
been noted m only four patients The myocardinr found
had a distinctrve character which differentiated 1t eastly
from that occurnng as a result of sulfonamde hvper
sensitivity or after acute masophanyngeal and tonsilfar
mfections Charactensucally  there was widespread
serous eff: 1nto 1 1 tissues  iner g the
space between muscle fibers Cellular elements were rela
tively sparse and consisted of hhmphocytes endothelial
leukocytes and Aschoff cells The suggestion that myo-
cardnal damage 15 related to increa ed capiilary perme-
abilitv appears to the anthors to be supported by the
pathologic evidence.

1t 15 recommended that patients with my ocarditis as
<ociated with glomerulonephnitis be given flmds mtra
senoush onhy math great caution

Primary Malignant Tumors of Heart Report of Case
ore than 300 priman cardiac tumors hase been re
ported about 100 of which were malignant Sixteen of
these tumors were reticulum cell satcomas C Mernll
Whorton® (Boston City Hosp) reports an addional
case of teticulum cell sarcoma of the heart

Woman ¥9 was hospitalized becau e of dv puea and edema
of the ankles of two weeks duration which respanded poorls
o digitals Exammation revealed pronotnced respiratory dis
trecs evanosss and enlargement of the heart 2 cm bevond the
mrdJavictlar hne Cardiac wunds were faint but rhytfim was
regular There was evidence of flmd in the lungs the Liver was
entarged and the lower extremities were moderately edem
atops Norpraten Ditrogen content of the blood was 126 my
T Cancer 24 260 Ma & 1943
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per cent and carbon dioxidecombining power 27 volumes per

The second hospital day transient auricular fibrillation was
noted and temperature rose to 101> F Despite admimistra
tion of sulfonamides and diuretics the symptoms became worse
s duall, d and death

1 an
occnrred on the eighth hospital dav

The heart weighed 600 Gm and was greatly deformed by
large confluent masses which almost entirely replaced both
atnial walls The ventricles were not enlarged but beneath
the aortic arch and partially surrounding 1t was a large mass
of lymph node with the gross appearance of the neoplasm
found in the heart The neoplasm was composed of closely
packed large round cells of fairlv umform size characteristic
of reticalum cell sarcoma

Review of reported cases of malignant tumors of the
heart reveals no clearcut climcal entity because of the
wide vaniation of types of tumor represented Some of
the common clinical mamfestations were intractable
cardiac failure without obvious canse hemopericardium
abstruction of the superior vema cava intermuttent
mitral stenosis cardiac arrhythmas and x ray evidence
of cardiac deformuty or 2 mediastinal mass Some or all
of these mamfestations of cardiac cancers are shared by
bemgn tumors of the heart bemgn and malignant tumors
of the pericardium and metastatic tumors of heart and
pericardiem

Anatomically the tumors are more commonly located
at the base of the heart and on the right side ‘Metastases
are often found in the lungs A wide variety of histologic
types have been reported the two most common being
spinde cell and round cell sarcomas

Pecillin and Caronamide m Resistant Subacute Bac
terial Endocarditts 15 described by C H Stuart Harnis
J Colquhoun and J W Brown® (Sheffield England)

Case 1—Aan 28 was hospitalized with obvious subacute
bacterral endocarditi supersmposed on rheumatic heart disease
Within 15 months he was gnven three cour es of pemcillin last
mg 78 davs 43 davs and 3 month  Total of 210 000 000 umits of
pentcillin was given tn addition 725> Gm streptomycin was
given during 2 3 day period Streptococcus viridans 1solated
irom..bln‘od was sen itive to between 003 and 0015 units

99101 ] 15 1949
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pemallm/ml when patient was first seen but later became so
resistant that it was ihibited only by 0125 units/ml

Because of repeated relapses during which blood cultures
were positive 1t was decided to admmmister caronamide and
pentaillin simultaneously  Peniollin was gaven mtramu cularly
1 300000 unit doses every three hours for 37 days On the
ninth day of therapy caronamide was started orally m 4 Gm
doses every four hours and continned 30 days Blood pemail
Iin levels were much igher after admimstration of caronamide
Fever was controlled before caronamide was started but occa
sional emboli oceurred duning the first three weehs of com
bined therapy Nausea was alleviated by phenobarbital Edema
of the lumhar region occurred after 26 davs of combmed
therapy and persisted 10 days Six daily blood eultures at end
of therapy were sterile

Case 2—Woman 34 without previous history of heart
disease w15 haspstalized with obvious subacute bacfenial endo
cardiis. Within 15 months three courses of pemeillin totaling
more than 168 000 000 units were given Despate all this treat
ment blood culture became poitne agan Isolated Str
virdans had been sensitive to 4 umts pemcilbin/mi at onset
cf]treatmcm and after this period was still sensitive to 8 umts/

ml

A fourth caurse of penicillin was mstituted wath 1000000
units given every six hours After nine davs caronamide was
started orally 4 Gm evesy four hours Nausea was not
troublesome After mne days of combined therapy fever pawns
and malaise begin On the twenty first day fever persisted
lenkocyte count had fallen to 3000 and caronamde therapy
was suspended pencilim was continued another six days
Shight edema of the back was noted During the next few days
improsement occurred and temperature became normal Three
successive daily blood cultures were stenle one we & fater and
the patient remained well for five months

Case 3—Grrl 18 was hospitalized becau e she was thought
to have recurremt acate theumatic fever After four weehs
subacute bactertal endocarditts became apparent Streptococ
cus vindins was found in blood culture Pemallin 1000000
nnts everv three hours was given for almost three weehs and
sulfadiazine w1s also gnen Because no improvement occurred
caronamide was admimstered 1n 4 Gm  doses every four hours
for three duvs Temperature became normal Caronamide was
stopped because of mau ca and fumbar discomfort but pemecil
1in was continued another two weeks Patient remawned well
and w15 at work si< months Tater

Although caronamude 1s not thought to be towic to
pormal hidneys edema occurring in ]

4
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gests that 1t might mmparr function of hidneys already
damaged by subacute bactertal endocarditis

Streptomycin 1n Acute Tuberculous Percarditis Case
Report 1s presented by H Clarhson Meredith Jrt (Umv
of Virgmra)

Negro boy 17 was hospitalized because of fever dyspnea
and a fluctuant mass 4 em 1n diameter which had been present
m the nech for five months It had been mncised by his phys:
cian and a drasing sinus resulted Temperature was 103 2'F
pulse rate 100 and blood pressure 106/70 Both axillae con
tamed nodes 2 em 10 diameter There were dulness and dim
nution of breath sound m the left chest below the second rib
anteriorly and somewhat lower postertorly Left border of the
heart was in the left anterior axillary Ime and right border of
the heart extended 2 cm to night of the sternum % rays re
vealed tremendous enlargement of the heart and fluoroscopy

howed no pulsations There was no evidence of pulmonary
tuberculosts in the chest at this time An electrocardiogram
showed slurred QRS complexes and low or anverted T waves

Cardia¢ tamponade became apparent on the third day and

00 cc of port wine colored flud was removed by pericardial
DParacentesis Relief of dy pnea substernal pressure anxiety
and tachycardia was dramatic

Tubercle bacills could not be found 1n sputum gastric wash
ings or pericardial flud but caseous tuberculosis was found
m biopsy of an axillary node Fever and tachycardia continued
On the twentieth day ‘streptomycin 200 mg esvery three hours
was started and continued for 33 days the patient was ob
served for 10 days after drug was stopped Temperature be
Ban to decline two days after tart of treatment reached
normal n four or five days and remamned there until the
pattent s discharge to a fuberculosis sanatorium after 62 days
of ho pitalization At time of discharge he felt well was eating
well had gamed 1754 Ib and wanted to return to work A
chest % ray made at the sanatorium showed exudative tuber
culosis 1n the left lower lobe previously obscured by pericardial
effusion

Histories of two other patients with tuberculous pery
carditt> treated successfully with streptomycin have re
cently been reported

Cellophane Treatment of Syphilitic Aneurysms with
Report of Results 1 Six Cases 15 described b J kK
Poppe (Portland Ore ) The ntense foreign body reac

) Am H 3 371013 1949
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tion produced by Cellophane with 1ts constricting fibro
515 has been used for almost 10 years for gradual obhter
ation of the lumen of large blood vescels Disagreement
arose because of reports that Cellophane produces no
foretgn bodv reaction This question has been settled by
finding that some Cellophane products produce foreign
body reaction whereas others do not Poppe chose 1m
pure Polythene Cellophane because of 1ts ability to pro
duce fibrosis

Aneurysms of the thoractc aorta were treated by op
crating through a paravertebral incision extending
around the angle of the scapuls The entrre length of
the fifth or srxth rib was resected and the aorta freed
Often 1t was impossible to free the entire circumference
of the descending aorta becanse of erosion of vertebra
and nibs A sheet of Polythene Cellophane was then
cut to fit the dilated portion of the aorta The Cellophane
was sutured loosely to anvy suttable mediastinal fissue
with fine silh sutures care bein,, taken not to pass am
sututes directly into the aneurysm wall

Stx patients all with syphilitic aneurysms of the
thoracic aorta were so treated Two were operated
on so recently that 1t was impossible to evaluate results
but 1n the other four results were good All four patients
were relieved of chest pamn during follow up ranging
from a tew months to two jears

The chief purpose of Cellophane wrapping of anceu
rysms was to prevent further expansion and eventual
rupture Of erosion Into adjacent vital structures It was
not antrcipated that pain would be relieved No autopsy
material 1s available to deternune whether or not the
jumen shrank No shriolang was detected on x r1y po>
sibly because the X ray shadow of the aorts increased 1n
size becanse of the fibrosis Results were best 1n fusiform
aneury sms of the descending thoracic aorta where 1t was
possible to enaircle the aneurysm completely without
encountering other vital structures

Contsundications to the operation appear to consist
of bronchial obstruction or eroston frn raccare <
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vere heart disease with aortic wsufficiency and decom
pensation or erosion of the anterior chest wall Arterio
sclerotic aneurysms are less switable than syphilitic
aneurysms for surgery because of the generalized distr1
bution of arteriosclerosss and the advanced age of pa
tients with this condition

Mech of Artenal Hyp during Anaphy
lactic and Histamine Shock 11 Rabbit According to Pas
teur Vallery Radot B N Halpern and G “Maunc®
(Univ of Pans) the most specific and constant sign ot
anaphylactic shock 1n the rabbit is arterial hy potension
accompanted by splanchnic and peripheral vasoconstric
tion The hypotension could be explained by dumimshed
blood return to the heart from pulmonary and portal
systems To study pulmonarv circulation rabbits were
anesthetized with urethane and the great vessels exposed
through a umlateral thoracic opening (and umnilateral
pneumothorax) It was possible to maintain adequate
respiratory exchange with the uninjured hemithorax
Water manometers were connected by wav ot heparimized
Ringer s solution to glass cannulas inserted into carotid
and pulmonary arteries and pul v vemns Pre sure
change was measured after injection of horse serum to
which the rabbits had been made sensitive several weeks
before after hictamine and after prelminary 1njection
of antihistamimic drugs

Injection of serum ito sensitized rabbuts caused an

d sigmifi r1se 1n p y artery pressure

due to pulmonary vasoconstriction This appeared to be
wdependent of the degree of arterial hypotension meas
ured 1n the carotid artery Pressure in the pulmonary vemn
dropped Histamume even 1n small doses caused consider
able elevation 1n pulmonary artersal pressure and a sum
lar fall 1n pressure 1n the pulmonary vemn These hemo
dynarme alterations caused no regular effect on carotid
pressure Histamne effect on pulmonary artery pressure
15 not due to cardiac effect since 1t 1s also found 1n per
fused lungs  Antshistanunic compounds (antergan ® neo
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antergan® and N dimethylamine 2 propyl 1 thiodiphenyl
amine) totally h effect on pul
circulation although drop 1n carotid pressure still fol
lows histamine

It 1s 1mpossible 1n view of these expeniments to at
tribute systemic hypotension following, anaphylactic or
) shock to pul 'y hypertension

Worker with Cardiac Disease 1 Industry Harold H
Steinberg* (Chicago) points out that physicians should
attempt to heep persons handicapped by cardiac disease
employable and self sufficient Often the physician 1n
ndustry 15 guded prinapally by his desire to protect
the employer from employing persons prone to disabil
1ty from illness or acaident But approached ntelfigently
1ndustry 1s usually willing to assume 1ts role m rehabih
tating disabled persons Dunng World War II 1t was
found that many persons previously disabled by heart
disease were employable and productive

To the layman and often to the physician heart dis
ease connotes mvalidism If this situation 1s to be cor
rected several problems must be considered Persons
with heart disease must be placed n suitable jobs and
given medical supervision while at work Heart disease
should be recognized early 1n previously healthy work
ers so that treatment can be instituted Acute cardiac
emergencies such as coronary occlusion acute heart fail
ure and dissecting aneurysms must be diagnosed accu
rately and after adequate convalescence patients should
be returned to jobs consistent with their abilities o
accomplish these aims there must be co operation e
tween the physician mnndustry the patient s own physt
ctan the specialist n internal medicine or cardiology
management labor and the patient himself

The physician must not only appraise the patients
physical status but must understand the demands of the
specnﬁc job These demands may be physical emotional
or environmental One simple method of evaluating a
job includes provision by the employment deprrtment

4 Ocemp M 5186193 7
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of a simple job description for the physician Tins can
eastly be attached to the physical examination form The
ndustnal physician should periodically go into the plant
to appraise specific jobs

The phvsicians opmon should be determmed from
what the heart can do rather than by the nature or char
acter of heart murmurs Previous bouts of decompensa
tion or disability from cardiac dysfunction enlargement
or gross faillure are sigmhcant evidence of disability
Exercise tests seem of little value

In one plant employing 6 500 7 000 persons sigmficant
hypertension was found 1n 74 These persons continued
to work 1n all ty pes of yobs except those involving opera
tion of moving machinery and work above ground level
Of the 74 persons 45 have been observed 10 years for
hypertension and of these over half have not lost a day
because of hypertension

Certan jobs such as that of foreman or work m
foundry hammer shop and forge mav predispose to
elevation of blood pressure because of job responsibility
tension or noise

There appears to be httle correlation between occupa
tion and incidence of coronary occlusion and return to
work after coronary occluston has not been found to
¢crease significantly the occurrence of further episodes
In the industrv described 15 employees were worhing
after episodes of coronary occlusion and 7 were work
Ing with aortic aneurysm In addition many workers
had angina pectorss All these persons were exam
ined yearly but job transfer was rarely recommended

¢cause maintenance of earnmg power and pride 1 one s
own trade were recognized as important factors 1n man
taining adequate cardiac function
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PART V

THE DIGESTIVL SYSTEM

ESOPHAGUS STOMACH AND DUODENUM

The Lterature of the past year pertamng to this department, as
heretofore has been voluminous so that the selection of representa
tive articles of current nterest as well as noteworthy contributions
of original nature has not made my task difficuft. I have mcluded
more editorial comments than wsual in compliance with a recent
request from some quarters which 1 hope will meet with the ap-
provat of our readers—Ed

Benign of P Spec to
Esophagitis Hiatus Hermta Esophageal Ulcer and Duo
denal Ulcer Edward B Benedict and Richard H Sweet®
(Massachusetts Genl Hosp) report on €0 cases all
based on esophagitis Esophagitis appeared alone in 18
cases with hiatus herma 1 34 with duodenal ulcer 1z 20
with esophageal ulc:r n 16 and wath the last three con
ditrons. him6 K of acid gastric
secretions probably pla) ed an mportant role

The of bemgn hageal stric
ture 15 dysphagia of \,arymg degree Regurgitation

heartburn and nability to belch

may be noted Dlagnos:s 1s based on history x ray ex

an P D from car

©noma 1s most mportant For this purpose esophagos

copy and biopsy are essentral In doubtful cases in

which biopsy 15 ncgauvc the proccdurc should be re

peated until a d from
deep within the lumcn of lh: s!ﬂctuf:

bined with dietary gave sat

lsfac!ory results in two thirds of 43 cases Lougmage

should be carried out at the time of the first esophagos

copy a and every time esophagoscopy 1s repeated for ad

senterclogy 117184 5 wemle 1948
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ditional biopsy matersal If dysphagia contines the
patient 15 ashed to swallow a thread which 1s used as 1
gwide to turther bouginage A bland diet of hqud and
stramned food as tolerated 15 mmportant Frequent feed
ings are mdicted Antacids may be useful Aleohol and
tobaceo are interdicted

Tailure ot bouginage 15 the indication tor surgeny It
1 better for the elderly patient who 1s a poor surgical
rish to ent struned foods than 1o undergo major surgery
Recurring attacks of dysphagia with pan and bemor
rhage from an esopha, eal ulcer uncontrolled by diet and
bouginage are good indications for surgery n a good
nisk patient  The danger of mali,nancy as an mdscation
for surgery has been overemphawuzed since a good
esoplia, oscopist can rule out mali, nancy by biopsy Cor
n1ost patients resection 1s the operation of choice sime
plastic tepair 1s diffienlt because of the nflammatory
nature of the disease and length of the stricture Of the
patients treated surgically 3 had excelfent resuits with
a plastic procedure 12 werc completely rehieved of symp
toms by resection 1 patient died after resection and n
1 a stricture developed after resection

Gastric Resection for Esophagitis and Stricture of
Acd Peptic Onigin Owen H Wangensteen and N To
gin Leven (Univ of Minnesota) present experiences
with six patents who had esophagitis or esophagel
stncture or both and 1 whom gastric resection rebeved
esophageal obstruction Four patents had esophagitts
three of whom had duodenal ulcer and severe concomt
tant compheations Anothet liad a congemtally short
esophagus with stnicture and had had gastric hemor
rhage The remainng patient hid fad trouble 1n swal
{owing stnce childhood the difficulty became progress
e eventually nec ing frequent dil In four
of the other patients esophageal difatation was carried
ont frequentlv

Ulcer 35 observed most frequently in the duodenum
probably becausetis the sole exat through winch gastric

75 & g Gynec & OVt 883360570 My ==
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Juice escapes trom the stomach hegusgitation of acd
digestine Juice nto the lower part of the esopha us 1s
not uncommon as mamfested by the frequency of eruc
tation or substernal burmng sensation 1f all gastric juice
left the stomach via the esophagus esophagius would
probably be the most frequent chimcal type of ulcer
Huatus herma not only 15 frequently associated with gas
tric ulcer but may be a forerunner ot esophageal ulcer
Sice esopha, 1tis may be the onhy mamfestation of ulcer
every patient with this condition should be questioned
about periodic sensation of burming m the esophagus
aad eructations and tasting of food long after st inges
tion substernal pam difficulty 1 swallowing and pamn
on swallowm, If at < rav examnation great care 1s
taken to note amy abnormal behavior of the lower part of
the esophacus such as spasm persistent narrowing or
hatting ‘of the forward progress of the barium column
into the stomach esophagitts will be recogmzed more
frequently

Lfiective gastric resection 1 suntable for relief of
esophageal obstruction arsmg as a mamfestation of
uleer disease because it reduces acidity and digestive
capacity of jmce secreted by the residual gastric pouch
and quichens gastric emptying tme After operation
digestine juices lose thewr capacity to irritate the e opha
“u and the need for continual esophageal dilatation dis
aPLPTe:rs after normal dametcr 15 re estabhished

13 15 an oris inal and valuable contribution Fortunately such
tomplicat on in the Jarge majonty of ulcer bearing patients _esg
oially m yts more se ere form 15 tnusual n my, exp rence In du
ture cases 1f ¢ reumstances would permit a study of the nocturnal
BAstric secretions from the standpoint of volume concentration and
amount of hydrochloric acid would te of mterest Extensne gastric
resection woyld seem to be 100 hero ¢ treatm nt 1n_the absence of
2 refractory or compl cated gastroduodenal ulcer ~!
Construction and Use of Safe Diagnostic Optical
Esophagoscope The imstrument developed by Rudolph
Schindler® (College of Med Exan, elists) consists of an
uter tube with obturator (Fig 97) an mner tube with
two spreading shells atats up (Fig 98) and an optical

G toent lgy 1 355367 M k1939
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tube which may be exchanged for a biopsy forceps

The outer tube 1s 10 mm 1n diameter and 46 cm long
The diameter permuts use of the instrument m children
It reduces discomfort to 2 mmmum and 1ncreases safety
to a maximum The obturator 1s a b cm rubber finger
attached to a metal rod winch fits tightly nto the tube
and projects from 1t a few millimeters thus avoiding
free edges

The mner tube fits tightly 1nto the outer tube and has
two movable shells which can be spread to a diameter of
15 mm (Fig 98) by action of a wheel at the oral end

$7 (tp) -0ty
ne

Fg th wihoobt aty
Fg o3 bum —Tp 1§ tb¢ % th shells open Tp of opt al t be

v ble
(Court y f Shndle R Gastont ology 12 355367 Marh 1949)

After removal of the obturator the inner tube 15 intro
duced 1nto the outer tube a maneuver facilitated by a
cutout of the upper end of the outer tube

The optical tube usually introduced with the inner
tube consists of an optical svstem light carrier and two
air channels The optical system 1s an objective without
pnism plus an erector system and eyepiece The hght
carpier conststs of a long metal tube with a small elec
tric lamp which may be connected by a detachable cable
1o any simple electric battery The air channels are sim
ple hollow tubes attached at the sides of the light carrier
and are connected with an attachment for an air balloon
or suction apparatus

The biopsy forceps consists of an optical tube joined
solidlv to a hight carrier and to the anter o twn rin



ESOPHAGUS STOMACH DUODENUM 653

bearing jaws of cutting forceps The nner jaw 1s at
tached to a tube which slides up on the optical tube when
the instrument handle 1s closed The biopsy forceps les
loosely within the inner tube It can be advanced about 2
cm nto the lumen of the esophagus through the opened
hells Taking of biopsies 1s not difficult

The anly new instructions 1n connection with use of
this instrument concern posttioning of the patient For
diagnostic esophagoscopy left lateral position with free
ly movable head 1n combination with reverse Trendelen
berg position 15 recommended Whether this position
will be useful 1n therapeutic esophagoscopy 1s not known

Burning Sensation of Tongue (Glossodyma) Analy
s1s of Cases Not Due to Vitamin B Defictency Samuel
Waldman and Lows Pelnert (Brooklyn) report seven
cases of burning of the tongue and dryness of the mouth
due to thickening of saliva In some saliva was so tena
clous that 1t appeared as thin strings stretchin, from
soft palate to tongue Smoking was considered a con
tributory factor 1n several cases Because parasympa
thetic stimulation facihtates salivary secretion 1t was
decrded to administer 7 5 mg prostigmn® bromide three
times daily after meals A copious thin salivary secretion
tesulted and burming and dryness dimimished or disap
peared A large flind intake was prescribed and af smok
ing was thought to be a factor 1t was mterdicted

In malung a diagnosis one must consider macin and
tboflavin deficiencies  permcious anema  Plummer
Vinson syndrome irritation from food drink or smok
g and electrogalvamic currents produced 1n saliva by
dissimilar metallic dentures 1n some instances burntng
may be only a symptom of thrombosis of a small mtra
cranial vessel It may be associated with the menopause
or psychoneurost

Heartburn Climucal Study Henry J Tumen and Ed
win M Cohn® (Philadelphia) studied 120 consecutive
office patients referred for a variety of gastrointestinal

tor te logy 10965963 J 1948
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tube which may be exchanged for a biopsy forceps

The outer tube 15 10 mm 1n dtameter and 46 cm long
The diameter permits use of the instrument m children
It reduces discomfort to a minimum and imereases safety
to a maximum The obturator 1s a 6 em rubber finger
attached to a metal rod which fits ughtly mto the tube
and projects from it a few millimeters thus avoudmg
tree edges

The 1aner tube fits tightly mto the outer tube and has
two movable shells which can be spread to a drameter of
15 mm (Fig 98) by action of a whee] at the oral end

Fg 97 (tp)—~0te th wth
Fg 98 (bt )—Tpof nerthewth shel

(€ tey §£Sch dir R G toent logy 12355367 M rh 3949)

bt at
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After removal of the obturator the nner tube 1s intro
duced 1nto the outer tube a maneuver facilitated by 2
cutout of the upper end of the outer tube

‘The optical tube usually introduced with the nner
tube consists of an optical system light carrier and two
atr channels The optical system 1s an objective without
prism plus an erector system and eyeprece The Tight
carrier consists of a long metal tube with a small elec
tric lamp which may be connected by a detachable cable
to any simple electric battery The air channels are sim
ple hollow tubes attached at the sides of the hght carrier
and are connected with an attachment for an awr balfoon
or suction apparatus

The buopsy forceps consists of an optical tube joned
sohdly to a hght carner and to the outer o two cup
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tonus of the lowner part of the esophagus Questioning
of the 74 patients without heartburn revealed that only
9 were n the habit of eating fast gulping food and
washing 1t down with large quantities of water On the
other hand many patients with heartburn have bad eat
g habits Heartburn 1n esght patients was possibly a
psychosomatic mamfestation and an expression of ten
ston and emotional disturbance Only one patient with
out heartburn had a personality pattern simlar to that
observed 1n this group

In treatment of heartburn 1t 1s unportant to outline a
general program which will remove the camse 1f any
can be found and allay the irntabihity of the esophagus
and stomach as well as help the patient understand the
nature of his prablem Drugs were of little use and were
used infrequently Belladonna and antacids were given
1 selected mnstances Aside from the dietary regulations
necessary for treatment of ulcer 1f this was present
diets were changed only to the extent of elymimating
foods which experience had indicated would cause dis
comfort When necessary constipation was reheved
largely by instruction hygienic bowel habits The
most sigmficant phase of treatment was discussion with
the patient regarding his problem explanation of 1ts
functional nature education 1 proper eating habits and
when necessary adequate psychotherapy All 46 patients
obtained definite relief under such a regimen although
some had recurrences of heartburn with extreme nervous
tension

Llnyestigations directed to the possible cau ¢ and treatment of
such mmor s orders as heartburn and a burming sensation of the
tongue or other disturbances of ths organ are commendable
Such distarbances are excecdinglv common and can be very trouble
some and eas ly 1gnored 1 the over all copsideration of the pa
tents varous complamts Although the authors admit that addi
tonal studies are need d to expla n the mechanism causing heart
burn they ate conyinced that this disorder 15 caused n all proba
bility by abnormal neusomuscular act vty at or just above the
cardiz with alteration of esophagea! tonus In a discu sion follow
Ing the presentation of ths paper the importance of not over
locking such orgamic cond tons as hiatal herna especially con
genntally short esophagus duodenal ulcer and cholecystic disease
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disturbances and found that 46 complaimed of heartburn
In 26 1t was severe enough to be considered a major
symptom but i none was 1t the only reason for seeking
medical care Heartburn was usually described as a sen
sation of burning or heat behind the lower part of the
sternum When severe 1t tended to spread up along the
esophagus trequently to the pharynx and even to the
angles of the jaw Some patients found the sensation and
Iocation difficult to describe The most trequent time for
heartburn to begin was shortly after a meal particutarly
a large one eaten rapidly RMany patients noted no rela
tion to food ntahe Associated gastrointestinal symp
toms were frequent and varied but acid regurgitation
belching nausea and epigastric pressure were most
troublesome

Nervous tension was the outstanding immediate cause
of heartburn almost 75 per cent of the patients recog
mzed that 1t was worse during emotional strain Fatigue
sensitivaty to specific foods the acts of eating or smok
ing use of alcohol and constipation were imphcated by
some patients

About half the patients were relieved on taking sodwm
bicarbonate The majonity had used proprietary antacids
with vanable success No consistent relation was noted
between the relief from antacids and the amonnt of hy
drochloric acid 1 the stomach The fact that 25 patients
were not reliesed by takang antacids su,gests a lack of
relation between occurrence of symptoms and amount
of aad Chan,es in esophageal tonus which follows m
duced belching may explain the relief given by sodum
bicarbonate

Patients with gastric or duodenal ulcer  irrtable
colon  syndrome and cholelith had no fi
sncidence of heartburn Hiatal herma was the only or

ame condition with which heartburn was associated
With ontstanding frequency Gastnic amalyses sn 31 of
the patients did not disclose a refation between hyper
acidity and heartburn -

Heartburn 1s prolabls produce
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tonus of the lower part of the esophagus Questioning
of the 74 patients without heartburn revealed that only
9 were 1n the habut of eating fast gulping food and
washing 1t down with large quantities of water On the
other hand mamy patients with heartburn hase bad eat
g habits Heartburn in eight patients was possibly a
psychosomatic mamfestation and an expression of ten
ston and emotional disturbance Only one patient with
out heartburn had a personality pattern similar to that
observed in this group

In treatment of heartburn 1t 1s important to outhne a
general program which will remove the cause 1t any
can be found and allay the irmtability of the esophagus
and stomach as well as help the patient understand the
nature of his problem Drugs were of hittle use 1nd were
used infrequently Belladonna and antactds were given
1n selected instances Aside from the dietarv regulations
necessary for treatment of ulcer 1if this was present
diets were changed only to the extent ot ehmnating
foods which experience had mdicated would cause dis
comfort When necessary constipation was relieved
largely by instruction i hygiemc bowel habits The
most significant phase of treatment was discussion with
the patient regarding his problem explanation of 1ts
functional nafure education 1n proper eating habits and
when necessary adequate psychotherapy All 46 patients
obtained definite relief under such a regimen although

:Dme had recurrences of heartburn with extreme nervous
ension

Su[]_l‘nvcmgzhons directed to the possible cause and treatment of
\o: mwnor disorders as heartburn and a burnmg sensation of the
Sk other d sturbances of thi organ arc commendable
Such disturbances are excecdingly common and can be very trouble
':msa‘l: easily sgnored 1n the over all consideration of the pa
tonal stadess Complaints Although the authors admit that addt
Srisg thr tes are needed to explain the mechanism causing heart
bihty Yy :re convinced that this disorder 15 caused in all proba
cardia ‘>"v tah normal news omuscular actmity at or Just above the
s o2t alteration of esophageal tonus In a discussion follow
Toghimg sacaentation of this paper the jmportance of not over
gen talls “}CI orgamic condst ons as hiatal herma especially con

¥ short esophagus duodenal ulcer and cholecystic disease
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was emphasized by others Tven in the presence of such lesions
the authors felt that they are comcidental and not the cause of
heartburn  Phystologic research has shown that gastric hyperacty
1ty 1 response to stimuls ars ing out of situabional stress s fre
quently assotated with heartburn to say nothing of epigastnc pam
which 1 quality time of appearance following alimentation and
mode of relief closely 1f not absolutely approximates the ulcer pal

tern gastric b 4 of ongin 15 ac
companied bv a sensation of epigastrac fulness and nassea—~Ed])
Proof of Hormonal Mech: for Gastnic

—~Humoral Transmission of Distention Stumulus Proof
for the existence of 2 hormonal mechamism for gastric

2
3
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= DISTENTION FOR 30 MINUTES
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3 60 90 120 16D (60 TO O 210 00
WINUTES
Fg 9% d fope mntondg with ta planted pylo pou b 2od
F 8 o man om 8 fw g e Suon f cd by man tom B BT
apons tod tntm fta pl Tdpoch Rapo e was sm 1l befor ) fec
o fureh{ Uehlne alone dd nt yimulate g stre ecet n but
1ed_seer t ubseqa ot d tens on of

b
Er ¥ Eonness 4 Eonn A ‘?ﬂgz;"u R ey o 1 T anet
secretion has untd now been lacking Two lands of
sumult acting m the stomach are effective 1n evobing
gastric secrehon namely chemical and mechamcal (dis
tention) That the chemical stmult can be humorally
sransmtted has been well known but 1t has been thought
that the distention stimult was not humorally trans
mtted

M I Grossman C R Robertsonnd A C Tvy® (Umv
of Ilnors) perfarmed expertments which indicate that
distention of the pyloric portion of the stomach stimu

B Am J Tays 135319 Ao 1198
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lates secretion of hydrochioric acid by the fundic glands
Ths effect sull occurs when all nerve connections be
taeen the stimulated portion of the stomach and the
portion responding with secretion have been interrupted
Thus mnterruption can be acromplished bv subcutaneous
transplantation of either the part of the stomach which
15 10 be strmulated the pylorw portson (Iig 99) or the
patt which responds to the stimulus the fundic portion
(Fig 100) This demonstration of the humoral transmts
sion of the distentron stimutus 1s considered to const

Dize oel aofiwitoon
Stomach pouch (Frreet
weith 150¢¢ of ea# o &

.
PP $oce
15¢cc
taee
as5¢
.
1 3
Fgloo~Re d g t dgwthtr ol tdfed pockad
IR R T TSRS %ot tran
Pofedpeubit dt ton stm | aappl d fo ma stomab po B Lem
§ 1 ) utp ¢ of 1 hyd ochl Qdrmt pima
degoud mlg m ‘Dokn] dges 1me eub entmstr
{Courtesy of € mg LI { Am ] Phymol 15319 Apd 1943)

tute conclusive evidence for the existence of 2 hormone
Or gastric secretion

Nervous and Humoral Control of Gastnic Secretion
According o Georg hahlson? (Univ of Lund) ammal
expenments andicate that on stimulation of the vagus
Terves some active agent or agents 1s liberated from
the pyforic mucasa which catried by the blood stream
Stmalates gastric glands to secrete acid juce Purifica
Yo of pylonic mucosa extracts mdicates that the active
fI"mC'PlC 15 2 protewn Iike water soluble substance (gas

) 1soclectnically precipitated at pH 4 55 Chemscally

@D BeMy amipes D25 198
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gastrn closely resembles secreun It is effectnve only
when imected threcth into the blood stream Punfied
preparations of gastrin do not contamn histarmine 1 de
tectable amounts

When gastrin 1s given mtravenously, secretion begins
1 ahout tive nunutes gradually wcreases for 5 10 mia
utes then proceeds at a more or less constant rate If
myection s nterrupted secretton continues for 10 15
mmutes then gradually declhines and reaches the basic
level about 30 runutes after the end of wgection Total
acidity of the gastric yutce sccreted usually exceeds 150
m Lq L The peptic power of the juce declines to a very
tow level duning the course of secretton indicating that
gastrin specifically ctivates only the parsetal cells Salt
viry pancreatic peptic or bile secretion gastric motility
blood sugar and blood pressure are not nfluenced by 19
travenous injection of doses which cause coprous secre
tron of gastric yuice

In cats dogs and pigs gastrin ts predominantly pres
ent sn the pyloric mucosa In man 1t 1s Jocalized 1 the
mlorie and duodenal mucosae

The role of histanmne in stimulating gastric secretion
cannot be that of 2 hormone carried 1n the blood to all
parts of the body It 1s possible that after gastrin 15 car
ried by the blood to the fundic mucasa it causes some
change so that histamine 1s liberated 10 quantitres suffi
crent to stimulate the parsetal cells

From the experimental evidence kahlson concludes
that gastrm 1s a common factor in the nervous gastric
and mtestinal phases of acid gastric secretion

Phystologic Studles on of Woman with Gas
tric Fistula Ruseell J Crider and Sheppard M Walher?
{Washtngton Unts ) carried out studies on 1 woman 21
who tadsertenthy had swallowed Ive and was treated
By gastrostomy The wound subsequently became in
fected and broke down resulting m an openng 6 cmt 1n
diameter laterat to the left rectus mu cle Gastric mo
ulity was cyche but intervals between cvcles and mg

T Ach S g 5719 241017 Jir 1948
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nitude of contractions varted considerably  Higher
thythmic waves of contractions advanced toward the
antrum and were peristaltic while srregular contractions
of lesser magmtude were of mixing type When the pa
tient was happy and co operative the mucosa was red
and the secreting stomach moderately active Decreased
motility  diminished secretions with lower hydrochloric
acd content and blanching of the mucosa were asso
crated with anger resentment fear and anwety Sleep
and menstruation had ittle effect on stomach behavior
Secretion and color were unchanged by pamnful stimult
but motility was increased Cardiac sphincter stimulation
caused a reflex of bile stained secretion retching nau
sea and heartburn Under sustained emotional tension
male patients previously studied had shown hypersecre
tion and hypermotility nesther of which were present
m this patsent under sumlar conditions

Solutions of erther hydrolyzed protemn (amugen®) or
crystalline ammo acids given intravenously decreased
gastric motility  secretion and pepsin production but
solutions of dextrose or sodum chloride caused only
shght decrease 1 acid and pepstn production

Doses of Histamine Producing Mimimal and Maximal
Gastric Secretory Responses i Dog and Man. In thewr
work with dogs M E Hanson M [ Grossman and A
C In® (Umv of Illinors) found that vagotamy does
not alter the response to histamne since the vagotomized
pouch of the entire stomach and the intact stomach show
essentrally the same response to this agent After vagato
™y respon e to histamune in peptic ulcer patients 1s
greatly depressed Therefore unless such patients differ
from normal subjects 1t must be concluded that 1a
gotomy produces different effects in man than in dogs

Histamime mjected subcutaneously 1s not mactivated
during its absorption from the subcutaneous tissues 1nto
the blood because stimnlation of gastric secretion equals
that produced by the same amount of histamme given
mtravengusl\y\The threshold dose of histamine for in

v By 1 153 42 S8 M y 1948
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tratenous admimstration 1n man 1s about one tenth that
1 dogs This indicates that human beings are much
niore sensitive to histamune than are dogs

The parietal cell 1s more sensitive to histamine than
any other cell 1n the intact body In some instances its
sensitnvity may be equaled by that of the cells of the
cerebral vessels Histamine probably causes aaid secre
tion manly by a direct effect on the paretal cell Al
though no direct proof exists for participation of fusta
mine m the normal mechamsm of the gastric secretion
erther as a humoral agent or as a local chemical med
ator mneither of these possibilities 15 disproved by the
available evidence

Life Situations, Emotions and Gastric Function Stew
art Wolf and Harold G Wolfi* (Cornell Uniy ) observed
disturbances of stomach function 1n respanse to threaten
ng sttuations 1n four men with gastric fistulas The dis
turbance patterns were characterized by hyper or hypo
function of the stomach The same person may display
erther pattern 1n varying circumstances A person may
respond 1n a charactetistic way 1f conditioned by earher
expertences praductive of that particular pattern The
response of the stomach may be great enough to modify
or obliterate the effects of various foods or drugs

Gastric hypofunction accompanying fear or dejection
was assocrated with diminished flow of saliva and gas
tric yuice Disgust or gl with feelings of rejection
caused mausea pallor absence of contractions dimin
1shed acid secretion and increased mucus output

Gastrie hyperactivity was associated frequently with
tieartburn and gnawing epigastric pain Tlus was usual
1y relieved by taking food milk or alkahis In one pattent
vagotomy ehmunated the gastric Iy peractinty which
occurred when he was angry hostile and frustrated

Hyperemia of the gastric mucosa was associated with
snereased anid production and increased motor activity
Mucosal pallor was accompamed by a dimnution of
these functions
Y Am Pact $118 September 77
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The pattern of gastric hyperfunction may idicate a
symbolic need for noursshment and sustenance at times
of stress Cannon suggested that hypofunction without
nausea 15 part of a biologic pattern of mobilization for
action 1 which during an emergency the stomach and
digestion can wait When associated with nausea and
vomitmng the pattern of gastric hypofunction may ind
cate a need for riddance an effort to reject noxious ex
periences

Changes 1 Gastric pH Following Admmistration of
Fruit Juice to Patients with Gastric Ulcer were studied
by John D Yeagley and David Cayer? {Bowman Gray
School of Medicme) After admmstration of orange
Juce buffering of gastric acidity was noted 1n about
balf the patients Becau e many pattents complained of
discomfort after ingestion of fruwt juies alone it was
concluded that the buffermng action was of short dura
tion In 90 per cent of 19 patients with active peptic
uleers orange juice had a stimulating effect on gastric
secretons and at the end of one hour pH values fell

elow fasting and after breakfast levels

Decrease 1n gastric acidity 30 minutes after admmis
tration of mitk was noted 1n 94 per cent of ulcer patients
At the end of one hour only 42 per cent still showed ev1
dence of bufferng The Duffering action of milk was
more prolonged than that of frwit juce but was still
Telatively short and must be mamtmned by frequent
feedings’ None of the ulcer patients had any subjective
discomfort after admimstration of milk even when the
nature of the ingested substances was not made known

Because of the stimulating effect of orange juice and
other fruit juices on gastric secretions 1t 1s recommended
that they be given with regular meals or 1n combination
with other foods when added to the diet of patients with
Peptic ulcer

Vascul o of Human h Prel y Note
on Shunting Effect of Trauma By njecting radiopaque
substances 1nto vessels of cadavers stomachs and taking

@ N a1 M Toosssser N omb 198
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microartersographs A T Barclay (Nuffield Tnst for
VMed hesearch Oxford) and I' H Bentles® (Umvy of
Durbam) showed that Jarger arteries divide in gastric
walls to form a plexus of smaller artestes m the sub-
mucous layer which extends over the whole gastric wall
The anastomoses are large can be readily seen and are
so protuse that injection of a sin,le gastric or gastro
epiplotc artery fills the whole vascular plexus of Loth
anterior and posterior gastric walls and also the other
gastric nd gastroepploic arteries by retrograde flow

—1C0S MDUSRATE | 20 3
MUIrosA

ZONE 2

ZONE 1
g 16i—D gamfom m 1 1 m owped witon red df m
X100f n Jectd ¢ d tor honwh h o w gt hghap 1aer
th bef ope t N th 20 b d bee et 1 ww m
1 tms g sbhoru ladmosul lyr Zoo 241t
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thaey sel h ot pe t  wth gt 1 pply the d oty bakt

L t pe phrl 1 Zone 3 123) m m mi
(ot yof L dly AT dbLntly F I G toete Jog 12177

133 F fraay 1949 )

(Fig 101}  \n injection mass of smailer partcle size
demonstrates smaller vessels arssing, from the mamn plex
us and runming through submucosy and nusculans mn
cosa toward the under aspect of the mucous membrane
where they anastomose with each other to form an mtre
cate plexus of finer vessels close 1o mucoss (Fi,, 101)
Trom this plexus arises the rich vascular network sup
phung the mucosa Mmade up of large numbers of fine
rtepsoles which break up into capillaries that run per
pendicularly through the mucnsa toward the surface
\ ien artertes of preces of stomach removed 1t oper

¢ fogy 3 17 181 Flrs y 1949
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tion were injected by the same techmc 1t was difficult to
find an area of mucosa 1n which the njection mass had
reached the penipherat circulation This diffculty oc
curred w12 spectmens and suggested presence of an
arteriovenous anastomosis or shunt in the submucous
plexus  Subsequent observattons showed that verns
coursing along the antertor stomach wall changed from
purple blue to dusky pnk during the first two to three
nunutes after the peritoneum was opened Percentage
of oxygen <aturation of blood taken as soon as posstble
after the pertoneum was opened and three nunutes later
was 74 and 91 respectively Such a rapd chanie
oxygenation was further evidence of direct passage ot
blood from the arternal to the venous side throngh a
shunt Blocking the sympathetic outflow during opera
ton resulted 1n extenstve circulation through the mu
€0sa 1n contrast to its absence when sympathetic path
Wayy were mtact indicatin  that the arteriovenous anas
tomases are under control of the autonomic nervous
system

Apparently the shunt in the stomach wall 15 smmlar
to that 1n the hidney described by Truetn and others

{In an editorial comment n the same tssue of Gastro nterology
Alvarez said that such mechanism (artersal hunt) could a iy ex
Plan the sudden formation of peptic ulcers especially of acute
Penetrating or perforating nature Also the shuant m ght explam
those deep or perforating acute ulcers which are seen so commonly
I person who die of a bram tumor or after an operation on bram
or highly tyuc gotter I am reminded of another mechanism ap
Parently capable of producing such acute phenomena Cultures of
Virulent stram  of green producing streptococcus 1 olated from
dental granylomas n ulcer bearing patient wh n intravenously
iected mto dogs can grve rise to acute fulminating perforating

es ons —Ed ]

Histologie Basis for Anacidity i Gastric Disease
Lewss W Guiss and Fred W Stewart* (Memorial Hosp
New York City) studied the production of hydrochloric
aad number of normal appearing paretal cells and de
&ree of gastritis 1 32 stomachs resected for duodenal
tleer 19 xth prepyloric ulcers 20 with peptic ulcer of
the body of the stomach 92 with carcinoma arismg 1nt

S g 67618623 N mbe 1948
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the pyloric gland area and 113 with carcinoma mvals
ng the fundus gland area As the intensity of chromc
atrophic gastritis 1 the fundus increased there was pro-
portionate decrease i number of parietal cells Produc
tion of hydrochloric acid 1n the stomachs of ulcer pa
tients was proportional to the number of paretal cells
present The same relation held for production of hydro
chloric aaid 1 the cancer beartng stomachs

No correlation could be obtained between location of
the lesion of gastric cancer and production of free by
drochloric acid In general the gastnitis in cancer of the
stomach was pangastritis [herefore the degeneratwe
chan,es in the fundus mucost and the parietal cells were
of the same intensity regardless of location of the can
cer Also because of pangastritis little or no relation
was found between size of the lesion and free hydro
chloric acid except that when the leston was large
enou,h to destroy the major portion of the fundus mu
cosa anacidity naturally resulted

With peptic ulcer of the duodenum and antral area the
fundus was usually devoid of chromc atrophic gastntis
With peptic ulcer of the fundus gland arex moderate
gastnic changes were found m the fundus mucosa The
hgures for free by drochloric acid closely paralleled this
mcidence of gastritis with reference to location of the
lesion

Figures for free liydrochloric aeid obtained by gastric
analysts may be considered 2 yvaluable index to the de
gree of degenerative gastnitic change m the fundus of
the stomach

Effect of Some Common Gastric Drugs on Motthity of
Stomach was studied by Pekha Brummer and Alfred
Bundul® by means of < ray examinations on 137 pa
tients The drugs included atropine sodm barbital
papaverine hydrochloric acd and five antacids (sodium
bicatbonate calcrum carbonate magnesium carbonate
magnesium oxide and ventracon®—a preparation con
taiming alumimum 1y droxide calctum phosphate mag

) Atamed Sc dma 330359574 1948
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nesium peroxade and bolus alba) Drugs were admints
tered orally generally in the usual therapeutic doses
Control x rays were made before admimstration Bun
dul who examined the x rays made after druy admims
tration had no hnowledge of the drug used 1n the spe
cahe case being examtned

Results ndicated that atropine decreased and sodium
barbutal ncreased gastric perstalsis After a dose of 005
Gm papaverine no change could be observed whereas
01 Gm papaverine decreased peristalsis and tone ot the
duodenum  particularly the duodenal bulb even this
dose had no effect on gastric motthty Hvdrochlonic acd
had no distinct effect on gastric motihty but did mcrease
duodenal persstalais causing 1n particular retroperistal
st> Amone the antacids sodium bicarbonate clearly
creased gastric peristalsis which was also true though
toaless marked degree of the other antacids used Mag
nestum salts in addition increased duodenal persstalsis

The authors heheve that the benefit derived from the
dru,s studied 1s due to their effect on gastric and duo
denal motility This opimon 1s supported by experiments
with antacids m which 1t was established that sodim b
carbonate which had the most distinet effect on gastric
motility rehieved the gastric distress of patients dis
tmetly better than mignessum ovxide or ventracon® re
gardless of the fact that the neutralizing properties of
the administered ventracon® dose were as great and
tho ¢ of the magnesium ovxide dose two or three times as
great as those of sodium bicarbonate It also appeared
that the therapeutic effect of these antacids was inde
Pendent of the patient s hayving achlorhydra or an aad
gastric secretion Why one patient obtains more relief
from one drug than from another 1s not known

Pyloric Obstruction More Accurately Demonstrated

Y Food Barum Mixture Vincent W Archer and
George Cooper Jr® (Umv of Virgima) studied gastric
mptving time n 30 students after water barm and
food bagium meals With water barium meal 26 showed

i?ee tg 1 60593899 N mb 1948
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no sty hour residue 2 showed only a trace and the athers
5 and 10 per cent residue With food barum meal 18
showed 110 six hour restdue O lesy than 5 per cent 1
10 per cent and 2 more than 10 per cent

In seven food barum meal caused no deliy m  tom
ach emptymng as compared with water barium meal
Food barium meal caused imsigmficant delay 1 12 and
moderate delay in 10 There was a large gastric food
banum residue at sr< hours 1 one student whose stom
ach emptied a water barium mixture in si\ hours Only
an occasional subject without gastric or duodenal path
ology showed marked increase 1 six hour gastric re
tention aftcr food barum as compared with water
banum

When there 15 clintcal evidence of obstruction and the
Question of surgical intervention arises compar: on of
¢bstruction to normal diet and to barium water mixture
may be valuable as 1t was in the following wase

Woman 53 had 2 long hustory of ducdenal ulcer Erlorec
tomy and gastro luodenostomy had b en done three years be
fore but were followed two years later by return of symptom
With water barium no six hour residue was seen by x rav
{Fie 102) At six hours nearlv hili a food barwum meal was
still m th *stomach (Fig 103) Subtotal gastric resection was
followed by 4,/ years freedom from gastric distre s

Because vaxotomy abolishes peristalsts st should be
combined with gastroenterostomy when there s sigmh
€ant s1x hour barium food retention preoperatively

[Although gastric retentios and pyloric obstruction are not
Synonymous term  the fact rema ns th t there mav be rank pa t
oF present chnical ey dence of defayed emptymg from whatever
Case whch frequently 1 not confirmed by the routine roent
&noscop ¢ exammnatin or even tle six hour barium motor meal
Hence the necessity of checking with faod motor meal In v ew
of such discrepancy the anttors proposed conl naton of { ol
and barum 15 logical and gives prom e of po ity solwig ths
Pt lar rroblem —kd 1

Use of Ant dics and Spasmodics m T
of Gastromtestinal Disorders According to Phihp kra
mer and Franz J Ingelfinger? (Boston Umiv ) antispas
modies may affect gastromtestinal motor function by

DM A N wmoam 911 7145 Sptmb 1948
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directly depressing smooth muscle activity oppostng the
action of the parasympathetic nervous system or mitat
ing the action of the sympathetic nervous system In
practice use of adrenergic drugs 1s disappomnting be
cause the side effects may be marked and action on the
gastrointestinal motor function 15 often transient and
sigmficant Time and frequency of giving oral doses of
antispasmodics should be deternuned by the chrono
logical charactersstics of the symptoms In general ad
mimstration should be at stated times not as needed
Antispasmodics act by substituting controtled intestinal
motility for the abnormal motility causing the symp
toms They will be of hittle value 1f used haphazardly or
when the intestinal abnormality 1s at 1ts maximum

Although the list of available antispasmodics 1s Jarger
than ever before the authors recommend atropine levo
rotatory hyoscyamine (bellafoline®) and belladonna as
the most effective depressors of intestinal motility As a
general rule no more than 13 cc tincture of belladonna
06 mg atropmne sulfate or 05 mg bellafoline® should
be given at a single dose nor should more than four
such doses be given within any 24 hour period Use of
belladonna alkaloids and relafed substances 15 contra
indicated 1f the patient 1s sensitive to them or has glau
coma Although scopolamine possesses well defined ant1
spasmodic properties 1ts routine use 1s not adwvisable as
side reactions are often extreme and unpredictable Of
the synthetic antispasmodics trasentine® and sy ntropan®
may be used when belladonna alkalowds are contraind:
cated when gastroduodenal complaints are associated
wath irritatton of the gastric mucosa and for colonic dis
orders Available evidence does not support the use
of combinations of 1nt dics Incl of bharbt
urates 15 more frequently warranted because the seda
tive may allay neurogeme impulses that promote dis
orders of gastrointestinal monhty

Spasmogenic drugs may increase intestinal motility
by directly stimulating the muscle cell stimulating ¢ho
Liergic activity or potentiating cholinergic activity
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Drugs of this type exhubit anticholinesterase actnvity
Cholinergic compounds consist of acetylcholme and 1ts
\arious substitutes Because of their untoward side ef
fects and toxic reactions mecholyl® and doryl® are not
ded for use as dics  Although urecho

hne® 15 not generally avatlable 1t appears to offer the
greatest promise for clinical use It produces a clearcut
mcrease n peristalsis and tone with mintmal cardiovas
cular effects Its greatest use 15 1n treatment of gastric
retention after vagotomy for peptic ulcer Its action be
comes apparent within 5 20 nunutes of 1ts subeutaneous
admint tration and persists 30 60 mnutes The undestr
able effects of acetylcholine substitutes except doryl?®
can be counteracted by injection of atropme sulfate 06
mg  subcutaneously In general patients with asthma
should not be grven cholnergic drugs

[0n the basis of clinical and expersmental observations Alvarez
Taises 2 dissenting voice_m an editortal entitled Are Antispas
modics of Much Value? (Gastroenterology 12 155 January
1849) He clamms that the gastromtestnal disturbances may not
actually be the result of spasm or neuromuscular srritability and
that many of the antispa modies recommended especially the pro
prietary ones are esther meffectual or of brief duration and fre
Quently have unpleasant side effects —Ed 1

Stmple Nomirntating Tube for Feeding Purposes The
modified Woldman tube described bv Willam W L
Glenn® (Jefferson Med College) 15 easily inserted 1nto
either stomach or upper small bowel and no abstruction
of lumen due to twisting has been observed

APPARATUS —One end of a new Latex rubber Penrose
dramn 36 1n tong and % 1 o diameter 15 securely tied with
four strands of no 30 cotton thread looped twice around the
tube (Fig 104) About 15 ce mercury 15 spilled mto the open
upper end and a second tie placed at the upper end of the
mercury column Just above the mercury containing segment
WO o three gencrou sized holes are cut m the tube

Merroo —After the tube 15 well lubricated with muneral
ol the patient s head and neck are extended and the mereury
containg seement directed along the floor of the nose until
the end reaches the pharynx The head 1s then flexed and
;‘h= Patient ashed to swallow tubing outside the nose bemg

eld between the fingers while the tube 15 allowed to descend
_—

(BwGat t lgy1 s3251 Fb 1y 1999
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slonls If the nose ss deformed and passage of the tube niot
fachitnted by a gentle push with 2 cotton tipped apphestor
the tube wan be taken by mouth and s proxumal end drasn
S0 the nose 2fter 3t has been tred 10 2 small catheter msetted
thraugli a nostrd into the throat Before feeding 1t 1s best
to mstill 10 cc <tersle sahine or water mto the tube to ascer
;;m:] that 1t 15 10t 10 the trachen Tubes should be changed after
3 days

The tube has been used successfully for long persods
w supplementary feeding of mainousished patents Jt
hias been v ed to bypiss a poorly functioning stamach
after vagotonis and has been passed mto the distal je
sumat loop at time of fastroenterostoms  making jepunal

METALLIG MEPCURY
1 v
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ADAPTOR PERROSE TUBING COTION THRERD
wlomeser g inca cromeree Yy lech

Roret vt i fude

Fo 6Saple noners 1§ 0 gthe (Comriesy {1 % % L
R A PPT AP B s AT

feedings possible 1 the event of 2 malfunctiontng stoma
A Levin tube for gastrie suction a3 be passed through
the same nostn! Nose or throat wntation has not re
suited from use of ths tube

New, Safe, Simple Apparatus for Obtansng Negatsve
Suction for Patient with Indweling Gastrowtestinal
Tube h Afvin Merendino and John A Phelan® (Usniv
of Minnesota) describe an apparatus sluch overcomes
numerous disadvantages assoctated ssith  three bottle
suction sets

Atparatus —The apparatus 15 3 14 gavge welded steel hol

tow tank with crown 10p and muerted bottom supported Ly
four Faultless casters Tt werghs 40 b The eybinder 35 153

On the oppasite side from the handle and rceessed 1nta the
cviinder 55 3 haod pump a sembly which can be samoved
readily 1 case altention s mecessary  Remeval of the pump

T Swwer 2556579 Aped 1949
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assembly afford a 21n opening for washing and emptying the
interior of the cylinder The apparatus 15 connected to a catch
bottle {Fig 105) which 15 m turn connected to the patients
gastroimte tinal tube

With needle valve closed 25 30 hight slow strokes of the
pump handle evacuate the tank and the gauge shows approxi
mately 5 1t negative mercury pressure After the nasal tube

t
[4
M d

dPhl J A
579 Ap 1 1949)

1s connected to the catch bottle the needle valve 15 opened
The quantity of negative pressure 15 sufficient to drain about
gal ligmd and/or air from the patient and suction to the
dramnage bottle and the patient need never be interrupted
Because the desice 15 foolproof its chief advantage to
the patsent 1s safety It 1s smpossible to create a positive
Ppressure and because of absence of water m the system
the pattent tannot be flooded Bedside care of the applt
anes Jle saving vatuable time for nurses The
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expense of maintenance replacement washing ind stor
age of bottles and tubing which 1s necessary with three
bottle sets 1s practically nonexistent Potential sources
of leak are reduced to a mummum Maintenance of the
three pieces incorporated 1n the apparatus 1s simplified
by use of easily obtainable standard parts

Operating Gastroscope To facilitate diagnosis 1n gas
tric disease Ldward B Benedict! (Massachusetts Genl
Hosp ) added an additional channel to the Schindler flex
1ble gastroscope through which a plastic suction tube 15
mtroduced for aspirating secretions (Fig 106) \iter re

Fg 106 (t Fg 107
Te (! Z)‘( . Ygl (bott m)

(Co tsy fBndct F B y 11 81 83 S ptemb  1948)
moving the aspirating tube the biopsy forceps ts passed
through the same channel (Fig 107) The nstrument 1s
provided with an adjustable eyepiece for fine focusing
and a double thumbscrew for raising or lowerng an
elevator designed to aid in directin,, the biopsy forceps

Though experience with this instrument has not been
extensive 1t has been passed without difficulty and sat
1sfactory biopsies have been obtained with safety despite
1ts shghtly increased diameter

Description of New Gastroscope The instrument
(Fig 108) described by Donald T Chamberlin (Bos
ton) has a rigid section 51 em long and provides 1m

roved defimtion larger image and better lighting The
uswal rubber finger like tip on the bulb has been replaced

——
¢ gy 117281283 S ptmbe 1948
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by a smooth metal tip which makes passage easter with

out mcreasing risk of perforation A small wheel near
the eyepiece raises or lowers the tip of the imstrument
when 1n place The lens may be brought awasy from the
posterior wall 1n order to examine 1t more adequately
and a retrograde view may be obtained without having
a movable murror in the lens The blind area between
angulus and pylorus 1s greatly dimimished since by de

pressing the tip one can get a further view beneath the
angulus Increasmng the length of the ngid portion and
decreasing that of the flexible portion has made possible

«

Fig 108-Nwg ¢ C sty fChmbel DT G tost

LI 4
1gy 12209211 'F beu'ry 1949)

mstallation of a more adequate optic system The angle
of vision 15 40 degrees the objective head may be ele
vated or depressed 30 degrees and an area 37 mm 1n
diameter 15 seen at a distance of 2 m With experience
113 1o more difficult to pass than standard instruments

Gastric Ulcer Frances H Smuth and Sara M Jordan®
(Lahey Clinic) present data on 600 cases 1 59 {98 per
cent) of which the ulcer was malignant Of the other 531
ulcers 330 were treated medically and proved bemgn by
the chnical course and x ray findings and 211 were
proved bemgn by pathologic examination after resection
Indications tor operation 1 the 211 cases included a di
2gnosis or suspicton of mahignancy 1n 89 recurrence 1m
70 fatlure to heal 1 21 and complications m 29 Ten

™G toete logy 11575597 N mb 1948
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pattents died before leaving the hospital but only five
died as the direct result of operatson Only one patient
had what he considered a recurrence of preoperatine
svmptoms

Comparison of benign and malignant groups showed
that males were a Iittle more than twice as prone to
gastric ulcer as females but more than four times as
prone to malignant ulcer Symptoms were disarmingly
sumlar i bemgn and mahgnant cases Marked weight
loss occurred three times more frequently in the benign
group Anaciditv occurred almost twice as frequently
n the mahignant group but hyperacidity 1s not incom
patible with gastric malignancy Incidence of hemor
rhage obstruction and x ray deformity of the duodenum
was comparable 1n both groups Perforation occurred
twice as often m bemgn cases Hour gliss deformity was
preponderant 1n the malignant group Might pamn was
more common in malignant cases and nausea more {re
quent 1n bemgn cases

In differential diagnosts x ray study 1s the most valu
able aud The importance of careful fluoroscopic and
film examnation cannot be overestimated Gastroscopy
must be regarded only as an accessory to x ray study

Ulcers of the greater curvature and fundus had the
highest percentages of malignancy 60 and 50 per cent
respectively The prepylorus pylorus and corpus showed
an ncidence of malignancy of 17 per cent in each loca
tion The greater frequency of ulcers in the latter re
gions dimimishes the percentile incidence but does not
change the fact that the greatest number of malg
nancies are to be found in these areas

Of 111 patients folloned 523 years only 2 died of
recurrence with malignancy If to these are added the
four patients who died of unknown cause (assumed to
be makhignancy) the percentage of deaths from cancer
of the stomach 1s shill only 54  Although gastric ulcer
15 potentially a site of malignancy the lesion 15 not so
fous that pattents cannot be treated individually

er
b er than by a general policy ot resectron

rath
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Gastric ulcers that fail to heal completely within six to
eight weeks and all recurrent ulcers should be resected
as soon as possible The cnteria for healing are com
plete disappearance of the x ray defect complete sub
sidence of symptoms and disappearance and non re
currence of occult blood 1n the stool The patient should
be impressed with the importance of complete co opera
tion for mamtenance of healing and immediate return for
exarnation n case symptoms recur

TAn mstructive report which should be read n its entirety by
those especially interested In opening discussion of this paper when
presented before the Society I summarnized those symptoms and
signs which we have found useful m differentiating bemgn and
warcinomatous ulcer 1 also called attention to the ranty of co
eustence of an active duodenal uicer and gastric carcinoma in 1ts
small circumscribed form 1 our experience The authors cmpha
sis on the sinister implication of the early recurrence of a gastric
lesion following adequate medical treatment 1s a timely admomition
1f 1ot actually an original and moteworthy observation —Ed 1

Acute Duodenal Ulcer, according to Maurice Feldman*
(Baltimore) occurs frequently m young adults and 1s
often musdiagnosed because 1t does not present the char
acteristic picture associated with chromc duodenal ul
ceration Patients with acute duodenal ulcers usually
have upper abdommnal pain but often without relation
to food or pain may be accentuated mstead of relieved
by eating Vomiting 1s common In most cases onset 1s
2brupt with nausea vomiting pawmn and diarrhea X rays
are usually not made because the patients are thought
to have food dig or abd 1 grippe
The symptoms disappear spontaneously m a few days
Or a week 1n some patients with healing of the ulcer
but most lestons progress to chronic ulceration

Diagnosis of duodenal ulcer 1s usually based on
chronic anatomic deformty of the duodenal bulb Roent
gen signs of acute earlv duodenal ulcer are localized
edema swellng of the mucosal folds dilatation of the
bulb with atony (Fig 109) whitenashed appearance of
the bulb nonretentive irntable buld fragmentation of
the bulb and ulcer mche Secondasy signs are edema of

) 'k“hn,\ukn 115757761 O tbe 1948
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the pyloric sphincter small jastric residue prommence
of mucosal folds along the greater curvature of the
stomach excessive gastric secretton and excessive air
m the stomach In the early stages of duodenal ulcera
tion the miche ts not present but 1n the region of the
ulcer a small rounded edematous swelling mayv be seen

Fig 109—-D!ted ton  bulh wth ul hodfetat rw (C ot
e 1 R R S T L s G S i T

Though an ulcer crater was demonstrated 1n 362 per
cent of 1154 cases of duodenal ulceratron at all stages
the niche was found 1n only 20 per cent of 227 cases of
acute duodenal ulcer

Duodenal Ulcer Follow Up Study of 305 Veterans
Discharged because of Ulcer Allen E Hussar® (Los
Angeles) ponts out that duodenal ulcer among milt
tary personnel was much discussed 1n the hterature

@) Gstr oot losy 11183197 A gat 1948
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during World War II because of its incidence difficul
ties encountered n establishmg diagnosis and the prob
lem of findmg the proper policy for disposition of af
fected soldiers Because veterans recetve disability com
pensation 1f the ulcer was tmtiated or aggravated by
miltary service a postwar problem has arisen namely
the fate of duodenal ulcer in patients who are being
compensated for their illness

Hussar interviened and re examined 305 veterans to
adjust their compensation received from the government
according to status of their ulcer and degree of disabil
ity Average length of time elapsed since separation
from mslitary service was 34 months Five patients had
undergone surgery 300 had had medical management

X ray examnation revealed an ulcer crater i 22 per
cent 1rnitable bulb 1n 11 per cent deformed bulb m 41
per cent and negative findings i 26 per cent Chincal
activity as determined from the patient s symptoms was
found 1n 60 per cent From combined x ray findings and
symptoms ulcer was diagnosed as active 1n 68 per cent
and 1nactive 1n 32 per cent Histories revealed that since
separation from service 6 per cent had had no recur
rences 9 per cent no symptoms 1f they adhered to their
diet and 12 per cent rare 30 per cent frequent and 43
per cent almost continuous symptoms Thirty eight per
cent of patients who had followed an adequate or fairly
adequate ulcer regimen had frequent recurrences or con
tinuous symptoms and were therefore classified as
tractable to medical management

The figures for this group of patients indicate that
Tates of activity recurrences and mntractability were
higher than could have been expected from previous ex
Penence High activity of ulcers was attnibuted to two
principal factors compensation and incorrect ulcer life
and unsatisfactory management of recurrences Receipt
of compensation ‘appeared to have exaggerated symp
toms and interfered with healing through a psychoso
matic pattern Improper ulcer management also played
arole over half the patients had not consulted a physt
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ctan since discharge from service used alcohol freely
smoked heavily and failed to follow proper dietary rules
Hussar r ds that the £ tion factor be
eliminated by assuring the veteran with duodenal ulcer
that he will recenve compensation throughout s hife
regardless of the status of his ulcer that proper educa
tion m ulcer management be piven such patients and
that psychotherapy be made available to them
Analysis of X Ray Findings m 405 Cases of Bemgn
Gastric and Pyloric Ulcer Walter A Russell Sydney
Wemntraub and Harold L Temple® (New Yorh Hosp}
make a plea for standard
1zation of anatommc termi
nology with reference to
the stomach and offer

their suggestions (Fig 110)
Analysis of 429 ulcers (40>
patients) showed 278 (648
per cent) m the pars media
and 1ncisura angulans mostly 1long the postertor wall
of the lesser curvature There were 81 (189 per cent)
pyloric and 35 (82 per cent) prepylonc ulcers The
following criterra were accepted for diagnosis of pyloric
uleer lengthemng of the pyloric sphincter (wide
terval) distortion of the sphincter (crooked stem) a
niche usually small n the elongated canal There were
2 ulcers 1n the fundus 1 1n the greater curvature and the
remarning 32 ulcers (7 5 per cent) 1n the portion of the
antrum proximal to the prepyloric area
“There 15 frequently a discrepancy between the roent

wen location of a lesion and that reported by a surgeon

t.emd occasionally by the pathalogist Ths usually occurs

@) Rad logy 51790797 D mbe 1948
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10 the pyloric region The radiologist can be more acen
rate because during exammation a distinet dividing line
between stomach and duodenum 15 produced by the py
lotic sphuncter When anesthesta 15 given the pyloric
muscle 1s relaxed and frequently cannot be palpated thus
making 1t difficult for the surgeon to use it as a land
mark for locating the ulcer Since the course of the py
loric vein frequently 1s anomalous 1t 1s of little use as a
gude to the surgeon

Medical treatment gave good results 1n 448 per cent
of 145 patients so treated Of 151 treated by gastric re
section results were good 11 921 per cent Other types
of operations 1 56 patients resulted 1 625 per cent
good results Of the ulcers measured 275 were under
25 cm m diameter and 35 were of that size or larger
Of the larger ulcers 26 were proved bemgn after resec
tion and 5 after a medical follow up of five years or
more Ratio of males to females was 27 1 Peak for age
madence for all patients was the fifth decade and 859
Per cent of all patients were 40 or over Multiple gastric
ulcers were observed 1n 23 cases

There was a defimite diagnostic error of 88 per cent
10371 X ray exammations In 22 cases (59 per cent) the
lesions were called malignant and i the others the
lesions were not 1dentified or located although 1 some
a diagnosis of pyloric obstruction was made

Factors Influencing Mortality from Acute Perforated
Peptic Ulcers William T McElhinney and Charles E
Holzer Jr7 (Cincmnatt Gen1 Hosp ) report that the
Operatrve mortality 1n 336 cases of acute perforated pep
tic ulcer seen between 1935 and 1946 was reduced from
2L per cent 1n the first three years to 107 per cent for
194446 One of the most important factors affecting
operative mortality 1n such cases 15 the time elapsing
before the perforation 1s closed In the most recent
froup of patients undergomg operation i the first 12
hours mortality dropped to 64 per cent Over three

() Saz Gye & Obt 87859 Jly 1918
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times as many deaths oceur in the 50 59 year age group
as n the 20 29 year group

A history of previous epigastric distress was given by
87 per cent of the patients Vomiting occurred after
perforation 1n 47 per cent White cell count was usually
elevated Temperature on adnnssion was less than 9 F
tn 53 per cent of the cases I'ree air was demonstrable
roentgeno, raphically sn the peritoneal cavity m 66 per
cent A boardithe or marhedly spastic abdomen was
noted 1n G8 per cent The perforation was duodenal 1n
368 per cent and pyloric i 279 per cent

In 13 cases diagnosts was not made on admusston The
ulcer had been perforated more than 24 hours m 12 One
of the causes for delay 1 diagnosis was gradual onset

Three adjuvants to routine treatment are continuous
gastric suction spinal anesthesta and chemotherapy All
patients recerved adequate flurds preoperatively and
antyshock therapy In the group operated on within the
first s1x hours after perforation and given pemeillin and
sulfadiazine mortality dropped to zero In those oper
ated on within 7 12 hours after perforation and given
chemotherapy mortality was 77 per cent Stnce the use
of pemaillm there have been no subphrenic abscesses,
whereas with sulfonannde therapy alone or no chemo
therapy 11 such complications developed Positive cul
tures were obtained at operation m 838 per cent of the
fatal cases occurring in the last six years Sice pertto
nitys was the greatest single cause of death the authors
conclude that the bacterial element in perforated ulcer 1s
important Streptococcus was identified 1n 75 per cent of
the positive peritoneal cultures

Carly diagnosis and prompt surgery with supportive
chemotherapy are the most unportant factors 1 success
ful treatment of acute perforated peptic ulcer

perforated Gastric and Duedenal Ulcers Analysis of
200 Cansecutive Cases 15 reported by E Roderick Ship
fey and J H Waiker® (Baltimore) There were 187

@ Am TS v 77337 M b 109
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males The youngest patient was 19 and the oldest 76
Mortality increased with age but sex race and season
were not of prognostic sigmficance The majority (62
per cent) were laborers and not high strung nervous
individuals 1n contradistinction to earlier observations
A history of gastric disturbances was found 1n 89 per
cent and 30 per cent had used alcohol during episodes
of gastric upset or just before perforation

Diagnosts was correct 1n 955 per cent There was a
fairly defimte history of gastric or duodenal ulcer with
exaggeration of symptoms a day or two before perfora
tion sudden sharp epigastric pain nausea and prostra
tion Vomiting was not constant and hematemesis was
unusual Boardlike nigidty of the abdomen with extreme
tenderness and muscle spasm leuhocytosis quiet abdo
men on 1on and dually rising p e
and pulse rate as peritonitis spread were noted Free air
in the pentoneal cavity was seen by x ray m 604 per
cent of 48 patients

The site was duodenal m 395 per cent pyloric n
1S per cent and gastric i 455 per cent There were
three perforated malignant gastric lesions Simple single
layer closure with omental graft has become the pre
ferred procedure because of the mounting mortality
fate and frequent complications associated with mote
complicated procedures

Postoperatively gastric suction 1s maintamed 1248
hours with sips of water after 12 hours Parenteral feed
gs include adequate amounts of proten vitamins sa
Iine and glucose Chemotherapeutic and antibiotic agents
are used prophylactically to combat or prevent perito
mtis wound infections and pneumonta

Over all mortality was 26 per cent or 20 per cent mn
the 183 who underwent operation Early surgery age
correct diagnosts anesthesia surgical procedure co
eXisting medical diseases complications and use of
chemotherapeutic agents were important mfluences on
mortality Commonest complications were wound infec
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times as maqy deaths occur 1n the 50 59 year age group
as 1 the 20 29 year group

A lustory of prevtous epigastric distress nas given by
87 per cent of the patients Vomting occurred after
perforation in 47 per cent Whate cell count was usually
elevated Temperature on adunssion was less than 9 ¥
mn 53 per cent of the cases Free arr was demonstrable
roentgenographically 1n the peritoneal cavity in 66 per
cent A boardhbhe or marhedly spastic 1bdomen was
noted 1n 68 pes cent The perforation was duodenal m
56 8 per cent and pyloric 1 279 per cent

In 13 cases diagnosts was not made on admssion The
ulcer had been perforated more than 24 hours 1n 12 One
of the causes for delay tn diagnosts was pradual onset

Three adjuvants to routme treatment are continuous
gastric suction spimal anesthesia and chemotherapy All
patients recetved adequate fluids preoperatively and
antishock therapy In the group operated on withm the
first s1x hours after perforation and given pemaithin and
sulfacazine mortality dropped to zero In those oper
ated on within 7 12 hours aiter perforation and givet
chemotherapy mortality was 77 per cent Since the nse
of penicillin there have been no subphremic abscesses
whereas with sulfonamude therapy alone or no chemo
therapy 11 such complications developed Positive cul
tures were obtatned at operation in 83 per cent of the
fatal cases occurring 1 the last six years Since perito
s was the greatest single cause of death the authors
conclude that the bacterial element 1n perforated ulcer 1s
important Streptacoccus was identified 1n 75 per cent of
the positive peritoneal cultures

Early diagnosis and prompt surgery with supportive
chentotherapy are the most important factors tn success
¢al treatment of acute perforated peptic ulcer

Perfarated Gastric and Duodenal Ulcers Analysis of
200 Consecutwve Cases 1s reported by I Rodersck Ship
ley and J H Walker8 (Baltimore) There were 157
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The absence of free hydrochlonic acid n the gastric contents after
stunulation with histamune in the presence of a demonstrable gas
tric or duodenal lesion 13 justification for the routine exclusion of
carcinoma syphilis or I
i particular 1s the diagnosis of an active duodenal ulcer in the
presence of histamme refractory achlorhydria Yet such spurious
achlorhydria occasionally occurs after injection of an adequate
amount of pharmacologically active histamune base (01 mg /10
& bndy weight) and proper imtubation procedure Why such
i leading achlorhydria may oceur even 1n the presence of an un
healed duodenal ulcer 15 still not clear Such cases have been
classified as refractory or as mstances of delayed secretion
Schuff observed a camplete cessation of secretion of hydrochlorsc
acd 1 a laboratory worker over a period of two months the
cause of which was not ascertamed. Wolf and Wolff observed a
simlar phenomenon over a similac period 1 their subject with a
gastric fistula and attributed 1t to emotional causes —Ed ]

Effect of Insulm Hypogly on Gastric
11 Duodenal Ulcer and Controls Previous studies have
established that msulm hypoglycemia stimulates the
dorsal vagus nucleus and that this vagal stimulation
Tesults 1n increased secretion of hydrochloric acid m the
stomach Theoretical considerations suggest that the
Yagus nerves play an smportant role in genests of pep
tic ulcer Asher Winkelstein and Manfred Hess' (New
York City) conducted studies on 18 normal controls and
21 patients with duodenal ulcer to determune the role
played by the dorsal vagus nucleus 1n gastric secretory
disturbance of duodenal ulcer

Results showed that 15 units of sulin given 1ntra
venously evokes a markedly higher acid response in
duodenal ulcer patients than 1n normal persons Average
Tixe 1n free acidity was 43 units in controls and 77 units
n ulcer patients Smaller doses of 1nsulin (5 umits ntra
venously) act similarly but the responses are less
marked Subcutaneous admimistration of msuhn was un
rebiable as a test for vagal gastric acid secretion

These results seem to give further support to the ra
tionale of vagotomy 1n therapy of peptic ulcer whether
used as a prophylactic measure against postoperative
Fecurrence after subtotal gastrectomy or as a primary
Curative measure for duodenal ulcer Ewvidence suggests

M Gt 1 1gy 113526331 Spembe 1948
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ton peritonitis and some pulmonary pathologic process
The mortality rate for patients who had spinal anes
thesia was 12 per cent 1n companson with 21 per cent
for those having general and 42 per cent for those has
1ng both types

Achlorhydria and Peptic Ulcer Further Study of
Role of Peptic Activity 1n Pathogenesis and Course of
Peptic Ulcer William E Ricketts Walter Lincoln Pal
mer Joseph B Kirsner and Anna Hamann? (Umv of
Chicago) have found that the question of achlorhvdna
or even of a low secretory rate almost never arises 11
acute duodenal ulcer However gastric ulcer mav occur
not only wathout hyperacidity or hypersecretion but
with venv low concentrations of acid in terms of re
sponse to stimulatron with histamie They observed the
fortuitous development of complete achlorhydna m two
patients with gastric ulcer followed for 10 years or
longer One had a large chromc lesion that disappeared
during 10 days of antacid therapy then recurrent smail
transttory ulcers at intervals until complete achlorhydra
appeared Since then there has been no recurrence Low
acid secretions were noted with 21 per cent of 170 gas
tric ulcers studied but not with active duodenal ulcer

The term peptic ulcer presupposes presence of hydro
chloric acid Peptic activity occurs only n the acid range
of pH the optimal point being 26 with activity decreas
ing to a2 pH of 5 Further evidence of the validity of the
concept of peptic ulcer 1s provided by the imvariable
healing observed after appearance of spontaneous or
induced achlorhydna lasting 90 dayvs or longer by the
high incrdence of healing 1n phases of achlorhyvdria of
less than 90 days duration and by failure of the ulcer to
recur during achlorhy dria The authors conclude that a
simple means of producing achlorhydria would solve the
ulcer problem

[This contribution 15 2 fitting sequel to that of the earlier one

d \vtter (1940) on the ubject of peptic ulcer and
l::hlPo:L?gn: "I should like to comment on the d:ngnomc a pect
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that 1t 1s probably of fundamental importance to con
trol or allay the hypenrrtability of the dorsal vagus
nucleus 1n therapy of peptic ulcer

Nocturnal Gastric Secretion Studies on Normal Sub
jects and Pauents with Duodenal Ulcer, Gastric Ulcer
and Gastric Carainoma Erwin Levin Joseph B harsner
Walter Lincoln Palmer and Carrie Butler (Umv of
Chicago) repert that the volume of the 12 hour noc
turnal gastric secretion (Tig 111) of 33 normal subjects
ranged from 148 to 1 188 cc (average 581 cc) Average
volume secreted by men was 643 cc and by women 460
cc Volume was below 800 cc 1n 86 per cent ot the
studies and below 600 cc m 50 per cent

In 74 studies on 32 patients with duodenal ulcer vol
ume ranged from 362 to 1839 cc (avera_e 1004 e¢)
It was below 800 cc 1n 32 per cent of the studies and
10 47 per cent 1t was above 1000 cc as compared with
only 4 per cent in the normal group

In eight patrents with gastric ulcer volume ranged
from 202 to 1122 cc (average 623 cc) Tt was below
800 cc tn 75 per cent of the studies and below 600 cc 1
over 50 per cent

In 12 patients with gastric carcinoma volume ranged
from 205 to 1243 cc (average 436 cc) It was below
800 cc 1n 96 per cent of the studies and below 400 cc
1n over 50 per cent

The free acidity of the 12 hour nocturnal gastric se
cretion (Fig 112) 1 normal subjects ranged from 1 to
90 climeal umts (average 29) There was no signihcant
difference between men and women Free acidity was be
tow 40 clinical umts 72 per cent of the studies and be
Jow 30 umts in over 50 per cent In contrast only 20
per cent of the patients with duodenal ulcer had an
andity below 40 units whereas 60 umts or more was
{ound 1n 50 per cent values ranged {rom 13 to 112 units

(average 61)
Aadity was
i Arb S 1 5615336 Mach 1548

pelow 40 climical umits 1n all patients with
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ent 1n 42 per cent of the carcinoma group 1n 33 per cent
anacidity was persistent 1n all specumens on two con
secutsve mghts Amount of free acid was below 10 umts
m 81 per cent of this group

Thus the volume and output of hydrochloric acid are
usually highest m patients with duodenal ulcer For a
small series of pattents with gastsic ulcer average vol
ume of gastric juice was about the same as for normal
subjects but average content of hydrochloric actd was
lower Nocturnal gastric secretion was lower 1 patients
with gastric carcinoma than in normal subjects and 1n
patients with gastric ulcer

Comparnson of Nocturnal Gastric Secretion 1n Patients
with Duodenal Ulcer and 1n Normal Individuals 1s pre
sented by Erwin Levin Joseph B Bharsner Walter L
Palmer and Carrie Butler® (Umv of Chicago) Continu
ous gastric aspiration from 8 30 pm to 8 30 am was
carried out on 32 patients with duodenal ulcer Total
volume amount of free acid and total amount of free
hydrochloric acid were averaged and these averages
compared with results of a ssmilar study on normal per
sons (Fig 113)

Secretion of acid gastric juice 1 patients with duo
denal ulcer was continuous Volume concentration and
acid output 1n the fasting nocturmal gastric secretion
were higher m patients with duodenal ulcers than in
normal persons Volume of secretion and acid output
were usually ligher during the first half than durmg
the last half of the mght Indvidual varations were
found but patients with duodenal ulcer who had a high
‘olume and a large amount of acid on one mght usually
showed similar findings on successive mghts This was
true also for patients with low secretory rates Rate of
gastric secretion was not constant but varied spontane
ously from hour to hour n the same person

Conclusions drawn from this study are the opposite
of those presented 1 the only other published similar

@) G toct 1gy0os 564 J 1948
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gastric ulcer and carcinoma Anacidity was observed in

13 per cent of the studies on the ulcer group although
1n none was it persistent when aspirations were repeated

on sucessie mghts In contrast achlothydna was pres
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It ts suggested that the abnormalties detected 1n this
study be taken 1nto account 1n evaluation of preparations
and procedures designed to reduce gastric secretion

Observations on Dxcessive Nocturnal Gastric Secre
tion 10 Patients with Duodenal Ulcer Joseph B Rarsner
Erwin Levin and Walter Lincotn Palmer* (Umv of Chy
cago) report five cases 1 which nocturnal gastric secre
tion exceeded the mean for normal persons by four to
seven times and surpassed the general average for pa
tients with duodenal ulcer Chimeal courses were charac
tenzed by severe pain and sertous complications includ
ing hemorrhage perforation recurrent ulcers after par
tial gastrectomy and after vagotomy and gastrojejuno
colic fistula  Atropine 1n therapeunic doses up to 6 mg
had no conssstently significant effect m the four patients
so treated This mdicates that mechamsms other than or
m addition to  secretory hypertonus of the vagus
neTves  operate to maintain excessive production of
hydrochlorie acid

Large doses of enterogastrone® concentrate also failed
to reduce nocturnal gastric secretion i the three patients
so treated Irradiation of the fundus and body of the
stomach effectively reduced gastric secretion with sub
sequent healing of the ulcer 1n one of four patients

In two ca es vagotomy was followed by a pronounced
decrease 1n the output of acid and by healing of the ul
cer In two patients 1 whom vagotomy was incomplete
gastric secretion was not permanently reduced and ul
cers recurred In one of these marked hypersecretion
had been present despite resection of three fourths of the
stomach including the antrum

These findings emphasize the importance of acid gas
tric juice 1 the pathogenesis and persistence of peptic
ulcer

€The results of these successive 1nvestigations on nocturnal gas
tre secreton especally in patients with duodenal ulcer are m
acco d with the large majority of other studies carried out both
at home and abroad It 1s apparent that the average volume of

N 11598617 N mbe 1948
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mvestigation This discrepancy results from the fact
that 1n the previous investigation medical personnel
were used as normal subjects Studies by the present
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authors showed the lughest values for stomach secretion
1n normal persons to have been among medical person

nel



ESOPHAGUS STOMACH DUODENUM 691

previous knowledge anent gastric secretory status m gastrie wicer
These secretory hndings of course have a definite beanng on
treatment whether medical or sutgical and prognoss particularly
with respect to duodenal ulcer One 13 reminded of Drags edt s ab
servation that the medical management of duadenal nicer has been
suceessful dwectly m proportin fo the degree s whith the 2cid
zz%;mx yce has beex deutcalired durmg the entire 23 hours

Study of Gastric Mucesa 1 Vanous Diseases Affect
mg Upper Fart of Gastrowtestioal Tract Ward Carf
Meyers® {Mayo Found ) studied pathologic sections of
gastric mucosa from 25 patients with duodenal ulcer
25 with gastne ulcer 25 with carcinoma of the stomach
and free hydrochlonic aad 25 with gastne carcnoma
and achlorbvdna and 35 with permacus anema

In permicious anemta thickness of all lavers of the
gastrie wall was dmmustied Thichness of mucosa and
external muscular coat was of httle consequence in the
other condsions Length of the glands mn ulcer and car
€homa with or without hydrochloric acsd differed lttle
There was less destruction of epithelial elements 1n duo
denal nlcer than m gastric ulcer but destrnction was
utrform and shghtly more sevese 1 gastne cancey Ex
vept mn the presence of overwhelming atrophic gastritas
altempts at glandular regeneration were usually found
Pinthung off of glands by the musculans mucosa (Fig
115} was taken as exidence of severe destructee gas
intis with subsequent healing Jeaving bhnd glands
burted s the macesa

The number of paretat cells nas Ingh in dnodenal
uleer and dumrushed ta the other condttions Lympho
<vic mnfiltration was preater i the antrum than in the
fundus 1 duodenal ufcer and greater 1 the pilorus than
w the fandus 0 gasine wleer Shghtly more miltration
was found i fhe pyvforus i caranoma Submucosak
edemg was common w all grades of gastritis Swbms
cosal fibrosis was more common 1 severe atrophic gas
trihs Ceffular wnfiltration of the submucoss was more
xfensive i carainoma and permcions enerma than m

) G tort loor 102 30% T 827
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gastric secretion and the average output of hydrochloric acd are
highest 1n patients with duodenal ulcer That there 15 no sigmib
cant difference in the average volume secreted by patients with
NOCTURNAL GASTRIC SECRETIONIHCL MG § AND COURSE OF PEPTIC ULCER
WR 2717 WALE AGE 43 DUODE AL ULCER 3 YEARS DUR  ON
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astric ulcer and normal andividuals and that the concen
et R utput of frec hydrochlone acid are actually somewhat
Jower 1 patients with gastric ulcer 1& na errneies tostea af
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tain the anatomic and phystologic state of the residual
stomach gastroenterostomy stoma and adjacent jeju
num

Gastroscopy was done on 17 patients 9 21 days after
cperation Abnormalities were seen 1n 10 In eight the
most constant finding was edema and/or erythema usual
ly localized at or adjacent to the stoma MNo rzlatmn
could be blished between hypopr
edema noted gastroscopically Only 2 of the 17 had
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gastrointestinal complaints aside from the usual post
Operative distress One of these had 24 hour barum
Tetention and s the other gastroscopy revealed super
ficial gastritis

Gastroscopic examnation was done on 21 patients
longer than three weeks postoperatnely (Some of these
were also studied 1n the immediate postoperative period )

1ve had constant and si< inconstant abnormalities con
sisting of erythema edema thickering and encroach
ment on the stoma or several of these abnormahties In
One patient gastroscopy 5!, months after subtotal gas
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ulcer Changes 1n the muscularis were most common i
pernicious anemia of intermedrate degree mn cancer and
least 1n ulcer There was little difference 1n the degree
of gastntis noted m carcmoma with and without hydeo
chlonce acd

Meyers believes that gastritis begms with hvperenua
and cellular mﬁluatmn When chromaty occurs the
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mucous membrane passes through successive stages of
glandular destruction erosion cvst formation destruc
tion of the muscularis and finally complete atrophy
Simultaneously there are sporadic attempts at gland
regeneration

“partial Gastrectomy Clmieal, Gastroscopic and Ra
dtologtc Considerations Moses Paulson and Engene S
Gladsden® (Johns Hophins Univ } performed gastroscopy
on 25 panents after subtotal gastric resection to ascer

16 Gastroent rol g 10 370977 3 ome 198
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functions well protects the gastric mucosa from trau
matte factors by permitting more rapid gastric emptying
and by pernutting reflux of alkaline bowel contents The
rapid gastric emptying accounts for the relatively
smaller aidence of gastritic changes 1 cases 1n which
gastroenterostomy was done at the time of va,otomy
LIt 15 reasonable to predict that further studies of this nature
some of which have alceady been published will enlighten us with
respect to the secretory motor and mucosal abnormalities follow
ng bilateral vagotomy Current reposts are not too encouraging
to the proponents of this procedure in this re pect Of nterest 15

the prophylactic or amelioratmg effect of a properly functionng
gastroenterostomy —Ed ]

troscopic A Following Vag Sig
mificance of Observations 1n Relation to Gastric Innerva
tios Moses Paulson and Eugene S Gladsden® (Johns
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Hopluns Umiv ) report gastroscopic studies during the
first postoperative year on 24 peptic wlcer patients In
the 10 with vagotomy alone the stomach was large and
atomc and mucosa of normal color There was httle evi
dence of perstaltic activity The pylorus was patulous
and continually open (Figs 117 and 119) Wathin the

) T AN A BRI T 15 1969
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trectomy showed a normal stoma and jejunum but df
fuse thickenmng and edema of the residual gastric pouch
{Fig 116) Blood protein exanunations were not dune
often enough mn this group to permut correfation with
gastroscopic appearance Roentgen exanunation rarely
revealed any anatomic or tunctional change

Gastric Mucosa after Vagotomy for Peptic Ulcer To
eviluate further the effect of vagotomy on gastric mu
cosa Ieonard M Asher (Los Angeles) studied 20 pa
tients gastroscopically On 8 of these patients trans
thoracic vagotomy alone had been done and on the
other 12 sagotomy and exther pyloroplasty or gastee
enterostamy for refractory duodenal ulceration

Defimite abnormalities of the gastric mucosa were ob
served 1n 15 patients The mucosal changes most com
monly seen consisted of hypertrophic gastrais rot
Timitted to any one portion of the stomach and frequentlv
assotiated with superficial erosions These changes o¢
curred n s1< patients baving vagotomy alone and 1n
five on whom gastroenterostomy was done at the time
of vagotomy Four patients had onfy minor changes mn
the gastrie mucosa and five had normal mucosa

Changes owurrmg as a result of vagotomy are
thought to snfluence development of gastnns The e
changes constst of altered circulation aftered secretion
of mucin together with dissociation of acd and muon
secretton and altered motdity It 1s hypothecated that
these changes reduce resistance of gastric mucosa to
physical trauma

1t was mmpossible to correfate changes seen 1 gastnc
mucosa with degree of free acidiy found after va,ot
omy MNor could mucosal changes in patients with gas
troenterostomy be correlated with results of the nsuhn
test In papents who had sagotomy alone pastritic
changes developed despite the fact that the msulin test
indicated that vagotomy had been complete

The author suZ,ests that a gastroeaterostomy which

TR Ga wornterol gy 13 23317 Sptwbe 1
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fa ting 20 minutes Fresh juice was prepared twice daly A
mixture of 7§ per cent cabbage juice and 25 per cent fresh
celery ymce (stalk and greens) wa more palatable Chilled
Juice was given patients in 200 cc amounts five times a day

X rays showed that the average healing time for seven
patients with duodenal ulcer treated with cabbage juice
was 104 days compared with 37 days in cases reported
mn the literature Average healing tume for six patients
with gastrie ulcer mcluding one with marginal ulcers
was 73 days compared with 42 days in cases from the
literature  Gastroscopic examination confirmed < rav
findings

The results of fresh cabbage ywice therapy are not ade
quate proof that cabbage contans an umdentified factor
(utamin U) which apparently plays a specific role m
healing peptic ulcers This factor 1s present 1n varying
concentration 1n many fresh greens cereal grasses fresh
milk raw egg yolks certain anmmal and vegetable fats
and gastric mucosa It has not been 1dentified as one of
the known vitamns or food factors Preparation of food
by heating or cocking may completely destroy this sub
stance No extract or concentrate contaning vitarmn U
has been developed for chmical trial

(Recent measures advocated for treatment vange from pituttary
snufl 1o fresh cabbage juice ! To the e can be added muctn pro
ten hydrolysates amino acids resins certam detergents and what
have you No doubt all of these have their virtues to mare or
less degree as remediat agents because of their buffering protect
ng neutralzing or nutritive effect However they hould be re
garded more as ancillary to conventional or standard methods of
treatment whenever dicated ~Ed ]

Prevention of Recurrences in Peptic Ulcer Theodore
L Althausen! (Umv of Cabformia) 15 comvinced that
the peptic ulcer problem would be greatly lessened 1f
attention were directed to prevention af recurrences The
most important known causes of ulcer recurrences are
physieal and mental fatigue emotional disturbances
duetary indiscretians and tnfections

Preventton of recurrence should start before treatment
With careful diagnosis Correlation of X ray findings with

@ A TLMa 054855 M h 194
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first vear a tendency to restoration of normal tone ard
peristalsis was noted (Fiy 118)

Swmlar changes were noted 1n the five patients treated
by vagotomy and gastroenterostomy The stomal open
1ngs tend to be more patulons and less active than with
gastroenterostomy without vagotomy Superfictal ery
thema of the mucosa was present

In the residual gastric pouch of ali mine patrents
treated by vagotomy and subtotal gastric resection ery
thema thichness and occasional edema of the mucosa
were present The stomal openings were larger than 1s
usualty seen with subtotal gastrectomy alone Simnce the
mucosal changes were simlar to those found after sub
total gastnic resechicn without sagotomy severng of
the rerves does not protect against postoperative gas
s

The finding of an open pvlorus suggests that gastne
emptyng may be more dependent on gastric tone and
penstalsts than on pyloric tomaty when bilateral vagus
section has been performed

Rapd Healing of Peptic Ulcers 1 Patients Receiving
Fresh Cabbage Juice Garnett Cheney?® (Stanford Univ )
treated seven patients with duodenal ulcer nve with gas
tric ulcer and one with gastrojejunal ulcers with fresh
cabbage juice becuse expeniments indicate that 1t con
tans an antt peptic wleer factor Patients were closely
follawed by x ray examination Fept 1n bed until pam
ceased and permitted to smoke as manv oygarets as de
sired but were fotbidden alcotiolic beverages All fresh
and uncooked foods were elmumated and patients were
served heated food only to eliminate possible food
sources of the anti peptic ulcer factor All were required
to take at least 1 liter of fresh cabbage yuice darly

Cabbage heads were not selected but only green
“\?éfég?as Cuaed EI hough 1t was paler 1 the f1l} {hfn n
<pring and summer AR of the cabbage head was used A juce
press was eed to obtam clear ywee About 2 kg cabbage was
fed snto the press to obtamn 000 ce juice 1 an operation

TGy 1ioma Med T8 1035 fanuary 1342
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stages of ulcer regimen or soon after cessation of treat
ment in absence of known canses of recurrences Patitnts
who show hyposensitivity to pain are particularly diffi
cult to handle They should have a strict and prolonged
course of ulcer therapy with frequent stool exammnation
for oceult blood and periodic x ray checks

There are no proved specific preventive measures
for peptic ulcer although enterogastrone ® thought to act
by buwlding up mucosal reststance to ulceration has
shown promise 1n prevention of recurrence While the
patient 15 still under active treatment general measures
for prevention should be started In understandable lan
guage the patient should be informed that the cause of
peptic ulcer 1s unknown but that recurrence 1s due to
c 3l disp m with certan
unfavorable environmental factors To avoid his recerv
ng a distorted view from unreliable sources the common
ulcer complications should be described and reassurance
gven that duodenal ulcers do not become cancerous Sig
nificance of insidious ouset of vomuting or appeatance
of digested blood in stools should be stressed The phy
stcian should inform himself 1 detail about the patient s
oc and home env and make construc
tive suggestions on ways to highten burdens they may
impose Importance of proper relaxation and vacation
periods should be stressed The typical ulcer patient 1s
a tense b overco: us person
who mimimizes pain and neglects treatment because 1t 1n
terferes with work Proper education in essentials of the
uleer problem overcome this attitude and change 1t to
meticulous observance of the immediate therapentic feg1
men and the long range program of prophylactic mea
sures

Although details and strictness of dietary precautions
depend on the physician s judgment he should impress
every patient with the importance of moderation 1n eat
ing (espectally meats) of omitting chemzcally irritating
coarse ot excessively hot or cold foods of chewing foods
thoroughly and of adhering to a regular meal schedule
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climeal b tory the patient s psy chie make up and phys
iwcal exanunation especially the presence ot sharph
arcum cnbed tenderne s over the duodenum 1 1mpor
tant Functional indigestion of undetermined onigin
should never be diagnosed as ulcer~

The <econd preventine step 1> adequate treatment
During the hrst weeh dict 1s limited to milk and cream
musture ginven even hour or two alternating with ot
acids Antispasmodics are always given and a sedatne
prescribed three times daily During the second week this
schedule 15 continued and certamn bland food> added 1t
complete treedom from pan was acheved 1n the first
pertod Eggs cottage cheese white bread oatmeal
Cream ot Wheat macarom potatoes rice sugar <altand
butter are ptable add Great empt <hould
be placed on regulanty of food intake and antacd ad
mimstration duning the first two treatment pertods
Usually cooked fruits and pureed iegetables mav be
added at the beginning of the third week and strict punc
tuality of schedule refaxed Thereafter gradual additions
are made with less trequent admimstration of mlk and
antacids until the patient 1s on a , eneral diet wath certamn
long range precautions three months after beginning of
treatment  Antispasmodics should be used at least four
months antacds at least six months and sedatnes as
indicated The physicrans judgment of the indinidual
patsent indicates whether hospitalization 1s used dunng
the first two or three weeks treatment

So called intrictable cases may be due to the pauent s
lack of co-operation or the physicians falure to take
fult adiantage of standard therapeutic measures Com
pronusng the diet outlined inereases the number of pa
tients who fail to respond to medical therapy and 1nade-
quate treatment mav vesult in part: 1l or complete loss of
pan while ulcer actinity continnes If the physician 1s
<atished with amvthing short of complete cessation of
emiga tne di comfort many patients neglect the rem
men The mo t reliible indication of low grade activity
10 ulcers under treatment 15 return of pain duning later
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stages of ulcer regimen or soon after cessation of treat
ment 1n absence of known causes of recurrences Patients
who show hyposensitivity to pam are particularly diffi
cult to handle They should have a strict and prolonged
course of ulcer therapy with frequent stool examination
for occult blood and periodic x ray checks

There are no proved specific preventive measures
for peptic ulcer aithough enterogastrone ® thought to act
by bulding up mucosal resistance to ulceration has
shown promise in prevention of recurrence While the
patient 1s still under active treatment general measures
for prevention should be started In understandable lan
guage the patient should be informed that the cause of
peptic ulcer 1s unknown but that recurrence 1s due to
constitutional predisposition 1n conyunction with certam
unfayorable environmental factors To avoid hus recetv
ing a distorted view from unreliable sources the common
ulcer complications should be described and reassurance
gtven that duodenal ulcers do not become cancerous Sig
nificance of insidious onset of vomiting or appearance
of digested blood in stools should be stressed The phy
stcian should mform himself 1n detail about the patient s
occupational and home environments and make construc
tive suggestions on ways to hghten burdens they may
impose Importance of proper relaxation and vacation
periods should be stressed The typical ulcer patient 1s
3 tense ambitious meticulous overconscientious persen
who minimizes pain and neglects treatment because 1t 1n
terferes with work Proper education 1n essentials of the
uleer problem overcome this attitude and change 1t to
meticulous observance of the immediate therapeutic regt
!snen and the long range program of prophylactic mea
ures

Although details and strictness of dietary precautions
depend on the physicians judgment he should mmpress
every patient with the importance of moderation n eat
ing {especially meats) of omitting chemucally irritating
coarse or excessively hot or cold foods of chewing foods
thoroughly and of adhering to a regular meal schedule
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all for mam vears Because they increase gastric acidits
and sensitize gasine secretory mechamism to other ecre
tory stmulants all caffeine beyerages and alcohol hould
be avoided Smoking should also be forbidden but be-
cause of tts much firmer grip on most patients the phy

sician must evaluate whether the restlessness and dis
tress which accompanies such ce sation may not ever
balance advantages to be gamed by abstinence Benze-
drine or thyroid n the absence of hypothyroidism
should not be used 1o combat fatigue Varyous mfections
especiallv of the upper respiratory tract mtate recur

sences and patients should be impressed with the 1m

portance of guarding agamst them

In cuthnung a long range program for prevention of
recurrences phsscrans should aflon patients every lee
wav justifiable m the mdividual case lest by nsisting 07
measures excessnelv stnet from the pattent s viewpomt
the latter be prejudiced agamnst the whole preventive
program Each panent should be prepared ta handle
amy recurrence of paip suggesting ulcer by gomg prompt
I on the first stage of strict ulcer dset and reporting at
once to s physician

True ulcer intractabihty on a strict medical regimen
1 2 hospital frequent disabling recurrence despite ade
quate prophylaxis and wabikin or unwillingoess to fol
low such a regimen are wndications for usrgical mterven
uon Subtotal gastrectoms or vagotoms done by experts
results 1 rmprovement for most patients »f performed
for vahd mdications

fA ourber of contributions 10 recent wears of sumlar mature
attest the smportance of thus phase of vlcer treatmert, one whick
has pot been stressed sufficrently m the past—Ed ]

Management of Gastric Hemorrhage, Usurg Topieal
Thrombin. The commonest comphcation of peptic ulcer
15 hemorthate Severe bleeding 1s more common 1 per
sons over 30 because of rimdity of the artenal walls
Wortahts 1m this age group 15 eight times that of persons
under 40 \Tortality of per<ons nhose hemozlobin level
1s below 94 Gm {60 per cent) 15 four times that of per
sons with a Jesel zbore €0 per cent
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Thrombin 1s a sterile standardized hemostatic pow
der obtaimed from bovine plasma and supplied 1n sterile
packages of ampules contaimng 5000 Iowa umits Its
action depends on 1ts ability to clot fibrimogen T M
Rogers (Sterling Colo ) reports two cases of gastric
hemorrhage m which dramatic response followed oral
admumstration of topical thrombin The first patient was
aman 64 with severe gastric hemorrhage due to erosion
of peptic ulcer mto a large blood vessel The second case
1s reported here

Boy 16 wa hospitalized after a large bloody emesis two
hours previously On admission he vomted about 2 cupfuls
of dark brown blood Three weeks previously rheumatic fever
was diagnosed nd large doses of acetylsalicylic acid were
guen For three days before admission rather indefimte
symptoms of gastric dustiess occurred about two hours after
meals Evanunation revealed a rapid thready pulse and a mild
systolic murmur at the apex and in the left axllary region
There was definite midepigastric tenderness Blood count re
vealed 3050 000 red cells 11000 whte cells and hemoglobin
level 94 Gm Thrombin 10000 units 1n an 1sotonic solution
Was given orally that evening and repeated three times next
day ‘A modified Andresen diet was given Recovery was
prompt and uneventful and the boy was discharged 12 days
later on a modified ulcer diet Follow up three months later
revealed 110 recurrence of bleeding or gastric distress Enteric
coated salicylates are being administered

[Rogers 15 more optumistic of the efficacy of such a hematime
espectally when orally administered than 1 am The same goes
for thromboplastin the proprictary koagammn® even when admm
sstered parenterally However 1 am agreeable to remamn open
minded sbout 3t Thrombm has_also been advocated following
Liver therapy puncture (Lancet 1 523 Mar 26 1949) In these cir
cumstances 1t 1s injected into the needle track —Ed 1

Hematemesss with Special Reference to Chromc Pep
tic Ulcer D C Lewn and Sidney Truelove® (Radcliffe
Infirm  Oxford) note that mortality was 19 per cent
both for 305 patients with hematemesis caused by vari
ous conditions and for 208 patients of the group who had
chronie peptic ulcer Sex length of ulcer history previ
ous hematemesis or severity of bleeding had no bearing
on immediate prognosis Mortality increased sharply at

(93 A M A 137 1035 1036 Iy 17 1948
GNP M I,
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about age 50 and thereafter was abaut five times that i
younger people

The findings suggest that general bodily changes and
not local conditions i the ulcer are mamly responsible
for the poor prognosis mn later ife Additional evidence
that poor prognosis 1n Jater hie 15 mainly due to general
bodily changes 1s provided by the mncreased death rate

FataLTY RaTe oF Perrorates ULces By Ace Grours

Aelbor P N Do D 2
Under 3 18 56
30-39 34 29
40-49 48 X 08
50 59 41 b} 292
60-69 23 305

70+ 9 3 333
Total 173 34 97

d with ad age followmng perforation of

4
peptic ulcer (sece Table)

{On the other hand many would argue that the local changes
charactenzed by depth nduration secarring chromc perforation
and calcification of the vessels especially extensive arrosion of a
large vessel are of greater significance —!

Management of Bleeding Duodenal Ulcers Robert W
Fraser and John P West* (St Lukes Hosp New Yorh
City) reviewed records of 177 patients with severe bleed
g from duodenal ulcers 1n whom hemoglobin was 65
per cent or less and red cell connt 3500000 or less
Among 165 patients treated medically 7 died (42 per
cent) among 12 operated on while actvely bleeding 4
died

Among 93 under age 50 9 were operated on and 3 died
while among the rest all treated medically none died
Of 84 patients over age 50 3 were operated on and
died of 81 treated medically 7 died (86 per cent) Thus
age 15 an important factor 1 estimating chances of sur
ynal Arteriosclerosis was one of the most unportant
causes of death Pulmonary complications caused two
operatine deaths and failure to control bleeding was
responsible for the other two

T Aun, 51 129 99304 30 & 1969
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Massive Hematemesis Analysis of 300 Consecutive
Cases All patients studied by Cynil Costello® (Washing
ton Umv } vomited large quantittes of blood and showed
evidence of shock or severe anemua or both Incidence of
massive hematemesis i the 247 males and 57 females
was greater between the fourth and eighth decades mn
both sexes and highest 1n the sixth decade (23 per cent

g
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b mat m 300 (
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of males) Figure 120 shows the causes of masstve hema
temesis n this series Over all mortality was 25 per cent
the rate increasing beyond the fifth decade Bleeding
from chromc gastric ulcer carcinoma of esophagus
Tuptured esophageal varix and marginal ulcer caused
bhigher mortahity (48 75 per cent of patients) than did
bleeding due to acute or chrame gastritis or chronic
duodenal ulcer (9 13 per cent)

No patient died suddenly as would be expected from

G) A S g 129289 98 M h 1949
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persistent fulmioant hemorrhage death occurred from
two days to three weeks after onset of bleeding Surgt
cal or postmortem examunation disclosed that most
eroded vessels were parually or comptetely blocked by
antemortem thrombi and stomach or duodenum con
tatned Isttle or no fresh blood These findings and the
observation that 71 of the 75 patients who died did not
recenve even a moderate fraction of the blood reqmred to
replace what was lost suggested that treatment should
be directed toward support of depleted biood volume
rather than susrgical elosure of the mjured vessel The
theory that restortng blood pressure risks the blowing
out of a forming thrombus has no scientific substantia
tion Accordingly 73 patients whose sex and age corres
ponded closely to that of the previous group were treated
by adequate and prompt blood replacement mortality
was 4 per cent The program used follows

Merop —A blood bank 1s essential since as much as 4 L.
blood has been given n the first 24 hour hospital period Fre
guent intravenous use of saline dees not re-establish blood
solume and encourages pulmonary edema Plasma may be
used while blood 15 being cross matched Blood needs are
best deterrmined by frequent repenition of the copper sulfate
falling drop determination [see Rolmer J A and Boerner F
Copper Sulfate Method for Determination of Specthic Gravt
ties of Whole Blood and Plasma Approzed Laboratory Tech
nic (New Yorh City D Appleton Century Company Inc.
1935) —Ld] The danger of provehing hemorrhage contra
indicates use of 1 Levin tube unless there is defimte gastric
distention and nauser. To mamntam nutnition and support tis
sue reparr 200 cc of the followsng preparation should be
gested oraly every tao hours 150 Gm predigested protein
powder (pobpeptide) 300 Gm dextr maltose ® 1 Gm wita
mn C 1 cc hgmd multiple vitamn and water to make
2400 cc  Sedation should consist of a single dose of mor
phune followed by hvpodermic injections of 2 gr sodim
phenobarbrtal every two hours as needed to keep the patient
drowsy Surgery should be wathheld until bleeding has ceaced
and patients have improy £d so that 1t can be undertaken with

rear rish Diignosis should be pursued only after hem
out great
orshage has ceased and the danger of repremprating or ex
t has passed

aggerating ¢
gﬁ_hc preceding articles deahing with a dramatic sometimes fatal
wornsome aspect of peptic vleer | thy of mare

and always
.
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extended comment. It 15 generally conceded that the conventional
critersa are madequate 10 providing timely mformation @s to 1m
mediate prognosss and the duration and extent of conservative
measures justifiable especially with respect to transfusions follow
mg massive gastroenteric hemorrhage Hence the tendency in re
cent years to advocate measures other than simple laboratory ones
and 1o apply chimeal rules of thumb which can be variou fy inter
preted Bennett Dow and Wright (194.) for example have adyo-
cated the seral determmation of plasma and blood velume Other
ob ervers like the author have recommended somewhat sumlar
procedures Such laboratory data coupled with proper evaluation
of the symptoms and signs present including other factors of
climcopathologic mature make for more intelligent treatment
whether medscal or surgical and prognosts

The decline 1 mortality 1n the past decade especsally with non
operative measures 15 attributed largely to liberal transfusions of
blood and early feeding which combat shoch ussue anowia oft o

b lly fata hyperazot mia and

acute malnutrition and places the patient 1n a much stronger post
tion to wathstand further hemorrhages The continuous drip method
of transfusion mtroduced by Marriott and hekwick (1935) m
England 15 deservingly welt regarded by thewr British colleagues
Factors which have a more serious prognostic bearmg tn general
are alvanced age large size of lesion associated degenerative
processes of any of the body systems and complications like acute
verforation Marked elevation of the blood urea nitrogen 1 re
garded a5 a serious emen Failure of mprovement withn 48 hours
after snstitution of a strict regimen or occurrence of mitial hem
orrhage during such regimen 15 justification for surgical inter
vention without unnecessary delay according to some authorities
In general bleeding from a deep indurated ga tric or gastrojejunal
ulcer 15 ysually more profuse and hence more dangerous than that
tom a duodenal ulcer Indiscriminate operations on bleedng pa
hents on admission to hospital 13 unwise for m 16-70 per cent of
such patients objective evidence of a gross gastric of duodenal
lesion whether benign or malignant will not be demonstrable Pal
liative surgical meastres such as hgation of blood vessels pyloro
Plasty an are usually [ and Tisky
There 15 2 hirmited scope for emergency partial gastrectomy m some
Sases of massive hemorrhage For further detasls of various nature
1 recommend Chapter X of Volume V of Nelsons Loose Leaf
Medicme and a much quoted contribution by F_Avery Jones m the
British Medical Journal of Sept 20 and 27 1947 —Ed 1

Postp Symptoms Following Gastrec
tomy for Peptic Ulcer and Their Relationship to Glu
cose Tolerance Curve S E Schechter and H Necheles®
(Michael Reese Hosp Chicago) performed intravenous
and oral glucose tolerance tests on 11 patients who had
had subtotal gastric resection for peptic ulcer and had

early postprandral symptoms 1n varying degree Gastro
oc trology 12258274 Fbru y 1949
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ntestinal mamfestations of this syndrome mclude nau
sea vomuing fulness in the epigastnium belchinz ab
domunal cramps and diarrhea Generalized sy mptoms are
weahness di pleasant of wannth
cold sweat headache and palpitation all of which are
similar to those which mav occur with hypoglycemn
However they appear immediately after eating long be
fore objectsse hypoglycerma develops and are due to
some other mechamism thou,ht by some investigators
t0 be hy perglycemic shock

All ntravenous tolerance curves howerer were nor
mal Oral glucose tolerance curves of four patients
showed no unusual hyperglycemia but three had moder
ate early postprandial symptoms after drinking the glu
cose Oral tolerance curves of four patients showed
marked hyperglycemia but none had symptoms In the
final group of oral tolerance curves one patient had
severe symptoms but no unusual hyperglycerma one
had mild symptoms and hyperglycemiza and one had
severe symptoms but vomited a large part of the glucose
ingested None of these findings provide evidence
faror of the hyperglycemic shock theory

Since intravenous glucose tolerance tests were normal
there 15 probably no fundamental disturbance m carbo
hydrate metabolism in these patents Early postprandal
svmptoms and abnormal glucose tolerance curves do not
necessarily occur together and are probably not etio-
logically refated but may be mamfestations of the same
abnormality the exact nature of which 15 not yet clear
1t 1s Lihely that earlv postprandial symptoms are due to
a combmnation of factors such as jejunal distention
Jejumitis vagotoma and psychoneurosis which operate
in sarvine degrees in different mdividuals

{The result of this research suppost the content ont of several
other 1 estigators and many chmeians that distuasbances of carbo-
hydrate metaboltsm are mat sesponsible for the so-called post
£2 trectomy syndrome, Despite the current conflicting opinions as
10 the mechanisms engendering these disturbances 1t 15 generally
accepted that the rapid entrance of food nto the jejunum i

Tow responsible Machella recently repasted the results of f s

mestigations on 16 patents mamfesting symp, the “dum;
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mg syndrome  He observed that the symptoms occurred toward
the end of a mixed meal or mmmediately thereafter during which
time the blood sugar level 1s usually elevated. They were accom
panied by a rise m blood pressure and an increase n pulse rate
The wers of glu

the [
cose and sucrose orally but not whm{ glucose was admimstered
intravenously They were also reproduced in mdviduals with
tact stomachs following the intrajejunal instillation of hypertonic
s lutions of glucose sucrose protemn hydrolysate sodim sulfate
and magnesium sulfate and by distention of the jejunum by an air
filled balloon This mvestigator felt that the early symptoms of
the postgastrectomy syndrome were due to distention of the jeju
rum by the flud which enters the lumen of the gut in respon e
1o the presence of a hypertomc solution and not to di tention by
the mechanical presence of the food per se In his opmion these
symptoms are not caused by hyperglycemia though hyperglycemia
may be present during the period of symptoms It was found that
the symptoms may be prevented by the admimstration of atropine
18 physiologic doses before meals However they are not prevented
by bilateral vagotomy —Ed }

Postoperative Management of Patients with Gastrec
tomy MacDonald Wood” deseribed the regimen used at
Cincnnats General Hospital

TreTsMENT —Mimmal flmd sntake of 3000 3500 cc/day
1s maintained unless there 1s a contraindicahion Daily paren
teral administration of 1 2 L amuno acads 1 L of 5 per cent
glucose m water and 05 L of 5 per cent glucose m normal
saline gives the mimmal dailv_requirement of 100 Gm pro
ten 150 Gm glucose and 57 Gm sodwm chloride Five hun
dred mg of vitamm C S mg thramne hydrochloride § mg
nboflavin and 100 mg macm are given routinely everv day
Intravenous therapy 1s continued four to six days or until
oral feedings are sufficient Hematocrst and protemn level
may be mantamed by whole blood transfusion f required

Close observation of the bladder during the immediate 18
24 postoperative hours 1s necessary to prevent overdistention
Although 800 cc urine daily for the first 48 hours 1 not n
sufficient  average daily output should he 10001200 cc
Unmary output and flmd removed by gastric uction should
be measured so that adequate replacement therapy can be
caleulated

Continuous Wy angen teen suction through a Levin tube 1s
maintaned 36 48 hours after partial and 72 hours after total
gastrectomy To mamtain chloride balance 1 cc of 5 per cent
glucose in saline should be given intravenously for every cubic
centimeter of vomitus or asmirated material The Levin tube
mav be removed when audible peristalsis returns the aspt

TIZON Ste M T 45 1 4 M b 1949
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rated flurd loses ats bloody character and 1ts amount 1s under
200 ce /day
The third postoperative day 1 oz water 1s given hourly by
mouth The fourth day 2 oz water on the even hour and fat
free broth afbumin water bland fruit juices or buttermilk are
gven on odd hours On the fifth day hourly feedings alternat
ng water broth tea etc are mncreased fo 3 oz The sixth
day 4 oz hourly feedings are given and coddled egg moming
and evenng and eggnog at noon are added Oral feediny of
amini acids m three diided doses to total 150 Gm protem 15
started The seventh day water 15 given ad hb with supple
mentary amino acids and surgical soft diet At eight am are
grven § oz cereal 3 0z milk and cream and a coddled egg
at noon one shce of mulk toast 8 oz eggnog and 4 oz CUS
tard at4 pm 3 oz milk and cream and a coddled egg and
at 8 pm 8oz eggnog or milk and cream or malted milk The
patient should be ready for full Meulengracht dict 10t four di
vided feedings by the tenth day Those with total gastrectomy
are started 24 36 hours later on the preceding diet
Early ambulation 1s recommended for more rapid recupera
tion Any postoperative rise tn temperature pulse or respira
tion should be a signal of possible pulmonary or vaseular
1 R y 1 with carbon dioxide
and deep breathing has decreased pulmonary complications
When atel 15 present hing with abd 1 support
given by an assistant should be encouraged If this fails to
dislodge obstructing bronchial mucus plugs bronchoscopy
should be carred out and repeated m the event of recurrence
Persistent tracheobronchial mucus secretions can be treated
by msertion of a small catheter through the nose into the
trachea Anticorgulints should be adnumstered at the earhest
signs of thrombophtebitis
Ingestion of 1 small 1mount of barium shows wh ther gas
tric retention 15 due to obstruction at the stomi of n the
upper small bowel Reoperation to correct a persistent mal
funcpioning stoma 1s to be condemned but jejuncstomy s
mdicated 1 all crses
In patients 1 whom duodenal fistula develops fluid bilance
must be muntuned and the skin protected from erosion
Jejunostomv 1s imperative for feeding and returming aspt
Tated secretions from the fistula Putting the patient on Ins
abdomen on a Bradford frame keeps digestive juices from
atturulating on the skin Tullers earth alurmnum piste nr
peptones may be applied around the fistulous opeming Nistulas
¢ but after persisting, for months may require oper

sully clo
::r,;: 3;:1!1 smplantation of the tract into bowe]

y
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Radiation Therapy n Peptic Ulcer Analysis of Re
sults Willlam E Ricketts Walter Lincoln Palmer Jos
eph B Rirsner and Anna Hamann® (Univ of Chicago)
analyze results of x ray therapy of the fundus and cor
pus of the stomach 1w over 800 cases of peptic ulcer
studied from 1936 to 1947 Treatment 1s based on the
facts that acid gastric juice 15 essential for development
of chronmic peptic ulcer and that irradiation depresses the
secretory capacity of the stomach Three to eight treat
ments through 2 portals were given over 6-14 days to a
total dose of 600 2 500 r

There was a direct correlation between decrease of
hydrochloric acid and total amount of radiation de
livered but no correlation between duration of ulcer
(gastric duodenal or jejunal) or age of the patient and
healing of ulcer With abolishment of free hydrachlorc
acd a direct correlation was apparent A higher mnc
dence of postradiation achlorhydna occurred m patients
with gastric ulces than 1n those with duodenal or jejunal
ulcer Ulcer pamn disappeared durmmg achlorhydria No
symptoms attended radiation achlorhydria

In 47 patienty with gastric ulcer hydrochloric actd
depression oceurred promptly 1n two thirds within less
than a month Comncident were inflammatory changes
the mucosa evident gastroscopically and histologrcally
Duration of the achlorhydria was varable the shortest
period heing a few days and the longest eight years
Healing occurred 1n 90 per cent of 50 cases In 114 pa
tients with gastric ulcer treated by medical management
alone there was a 60 per cent madence of healing Re
Currence was observed 1n a third of the patients followed
110 years and wn 80 per cent of the patients treated
medically There was no correlation between age of pa
tient and recurrence All recurrences appeared withmn
tWo years after radiation Only 20 per cent of patients
%ho tiad achlorhydrra of three months or lonwer had
Tecurrences
—_

®) G toeteciy 11729806 D mbe 1948
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rated fund loses sts bloody character and its amount 18 under
200 ec /day

The third postoperative day 1 oz water 13 given hourly by
mouth The fourth day 2 oz water on the even hour and fat
free broth albummn water bland frust jusces or buttermilk are
given on odd hours On the fifth day hourly feedings alternat
ng water broth tea etc are mcreased fo 3 oz The sixth
day 4 oz hourly feedings are given and coddled egg mormng
and evening and eggnog at noon are added Oral feeding of
ammno acids mn three divided doses to total 150 Gm. protesn 1S
started The seventh day water 1s given ad kb with supple
mentary amino acids and surgical soft diet. At erght am ar¢
given 3 0z cereal 3 oz milk and cream and a coddled esg
at noon one shce of milk toast 8 oz eggmog and 4 oz <
tard at4 pm 3 oz mlk and cream and a coddled egg and
at8pm Boz eggnog or milk and cream or malted milk The
pattent should be ready for full Meulengracht diet in four &
vided feedings by the tenth day Those with total gastrectomy
are started 24 36 hours later on the preceding diet

Early ambulation 1s recommended for mare rapsd recupera
uon Any postoperative rise in temperature pulse or Tespifa
tion should be a signal of possible pulmonary or vascular
R ¥ ! with earbon dioade
and deep breathing has decreased pulmonary complications
When atel resent g with abd 1 sy
given by an assstant should be encouraged If ths fals to
dislodge obstructing bronchial mueus plugs bronchoscopy
should be carried out and repeated 1n the event of recurrence
Persistent heobronchial mucys can be treated
by snsertion of a small eatheter through the nose nto the
trachea A lants should be d at the earhest
syzns of thrombophlebitrs

Ingestion of a small amount of barium shows whether gas
tric retention 15 due to obstriction at the stoma or in the
upper mall bowel Reoperation to correct a persistent mal
functiomng stoma s to be condemned but jejunostomy 1S
sndicated 1n all cases

Tn patients i whom duodenal fistula develops flurd balance
must be mantamed and the skin protected from erosion

ejunostomy 15 mperative_for feeding and returming asps
rated secretions fram the fistula Putting the patient on s
abdomen on a Bradford frame lLeeps digestive juices from
accumulating on the shin Fuller s earth alununum paste or
peptones May be applied around the fistulous cpenng Tistulas
sually close but after persisting for months may require oper
ation with implantation of the trict mto bowel
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out symptoms and secretory response to hypoglycemia
Failure to sever all vagus fibers 15 therefore not an
adequate explamation of re establishment of hypogly
cemic reflexes There must be hypothecated either ana
tomic regeneration or some physiologic reassumption
of cholinergie function

Vagus resection 1s not a cure for duodenal ulcer but
1s a physiologic procedure wiich by removing most
parasympathetic nerves to the upper gastromntestinal
tract makes management of patients with duodenal ul
cer sumple rather than complicated Variations i pro
cedure which may produce protection agamst ulcer with
out mcurring side effects should be further studied Re
mvestigation of the anatomy of the vagus nerves below
the diaphragm revealed that most fibers of the right
‘agus nerve appear to go directly to the cehiac ganglion
or to other ganglionated masses of nerve tissue 1 the
aortic region From this area fibers are gnen off an
teriorly whach pass to the stomach It s therefore poss:
ble to divest the stomach of the fibers from the right
vagus without at the same time severing the nght vagus
fibers to the celiac ganghon In one pattent  whom
night vagus fibers to the celtac ganghon were left intact
but left vagus fibers severed 1 toto climcal by pro
duets of vagotomy were not lessened

[Five or more years following the mststution of med cal treat
ment or operation for ulcer one 15 1 a better position to evaluate
such procedure properly The tme 1s fast approaching when
Vagotomy can be evaluated regarding both its effect on the lesion
and the well known side effects Personally of course 1 woul
Tever permit anyone to sever my silver co ds of Iife” except per
haps under the smost extenuating circumstances It seems sigmfi
€ant that two distingusshed American surgeons of large experience
have independently arrved at almost identseal conclusions regard
mg the virtues and shortcomings of bilateral vagotomy Briefly
stated 1n their judgment vagotomy as a sole procedure should be
abandoned 1t 13 not indicated m the treatment of gastric ulcer
the approach should be via the mifradiaphragmatic route so that
the clincal diagnosis may be confirmed and the true nature of
the lesion 1f present be ascertamed Such procedure al o admuts
1 eneral abdominal exploratinn However these authorities feel

that ga troenterostomy combined with vagotomy 1s the aperation
of chotce

b cases of duodenal ulcer unsuitable for subtotal gas
Jlisctomy  the latter procedure remains the method of chotwce
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Of 362 patients with duodenal wlcer 108 had achlor
hydria which lasted less than three months n two
tinrds but was usually unpredictable 1n one patient last
g eight yeirs Of 156 patients followed 110 years
two thirds of those receiving mmmal radration and
about one third of those recerving larger amounts had a
recurrence It developed within six months to two years
after healing 1n some cases immediately after reappear
ance of acrd 1 the gastric secretion In others recurrence
did not take place despite reappearance of acid Agaimn
achlorhydmna for longer than three months was asso
ciated with a ligher incidence of healing

In 19 of 20 patients with jejunal ulcer healing oc
curred In the unhealed case gastric secretion was not
depressed The ulcer recurred in 9 of 17 patients followed
longer than one year

The authors conclude that radiation of acid secreting
portions of the stomach 1s valuable 1n treatment of pep
tic ulcer The effect 1s proportional to the reduction of
gastric secretion

Follow Up of Vagotomy in Duedenal Ulcer 1s reported
by Franais D Moore® (\Massachusetts Gen1 Hosp) Of
116 patients operated on by vagus resection and studied
for 545 months 13 had recurrence Eioht had frank re
currence of ulcer symptoms with x ray changes or x ray
changes alone Five had recurrence of symptoms without
demanstrable x ray patholo,y At the time of this report
all but 2 of the 13 patients were well without further
therapy other than sumple dietary precautions Lssential
features 1n the cases of recurrent ulcer were a history of
complete rehef and healing after vagotomy followed
after a long mterval by disappearance of side effects of
\agotomy and reappearance of ulceration with mild or
insigmficant symptoms and restoration of a  delayed
secretory response to msulin

Re establishment of gastric secretory response to
sulm induced hypogiycemia has been observed two to
four years after vagotomy despite a long interval with

T 6 toe trlosy 1 442452 Octobe 1948
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epigastric hernia On the other hand those with eprgas
tric hernra and ulcer syndrome or vague visceral com
plants must have adequate x ray examinations before
undergomng surgery for the hernia Trral medical man
agement may relieve symptoms 1n five of the authors
patients this procedure made surgery unnecessary If
operation 1s done the abdomen should be explored at the
time of repair regardless of negative preoperative diag
nostic study In six such patients exploratton revealed
specific lesions a stellate scar of duodenum chronic
cholecystitss  gallbladder adherent to mesocolon duo-
denal ulcer perforated agamst gallbladder and two acute
duodenal ulcers In two patients herma repair was com
pleted without recogmtion of acute duodenal ulcer or
pertesophageal herma Four patients 1n whom hermas
were repaired returned later because of severe and per
sistent upper abdomnal pain one had atrophic gastritis
one year after surgery another had gastric hemorrhage
tno vears later one had eventratton of the left side of
the diaphragm with narrowed pyloric antrum four years
Iater and the other bled from penetrating gastric ulcer
eight years after herna reparr Gastric hemorrhage two
years after dizgnosis caused the death of one patient who
had not undergone surgery

[In the presence of a hernta of this nature esophageal hiatal
hemia or gastric or duodenal diverticulum it 15 always the better
part of wisdom first ta exclude other pathologic processes as the
€ause of the symptoms presented Of course such hermias or di
¥erticula may on occaston be the sole disturbing factor —Ed.1

Diverticulz of Stomach To the 150 cases of true di
verticulum of the stomach reported n the medical hitera
ture S P Bralow and M A Spellberg? (Chicago) add
26 cases At Veterans Admimstration Hospatal Hines
il where most of these cases were observed the esti
mated inaidence of this condition was 0015 per cent of
total admissions during the past 12 years Ages of the
Patients ranged from 20 to 67 years Mechamsm of de
velopment of gastric diverticula 15 not entirely agreed
o1 but st 15 the consensus that diverticula should be

Gotoet 1oy 115982 Ty 1942
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duodenal ulcer vagotomy effects exceilent smmediate results 1 the
treatment of anastomotic ulcer following esther gastroenterostomy
ar subtotal (partial) gastrcctomy In patients considesed to be
good postoperative nisks a subtotal gastrectomy with or without
d gotomy 1s preferable to vagetomy alone for
gastrojejurtal uicer following gastroenterostomy for such ulcer
folfowing subtotal gastrectamy resection of the ulcer and further
gastric resection if possible combined with vagotomy 1s preferable
10 vagotomy alone Completeness of the diwision of vagr as evi
denced by insulin test bears no relatian to climeal results whether
the incidence of gastrojejunal (anastomotic) uleer will be lessened
f as compared

bya of vagotomy an
to gastroenterostomy zlone remains to be seen

According to Thomas extensive experience with vagotomy has
reveafed that impairment of gastric motor and secretory funchon
15 more persistent 1n man than 1n experimental ammals following
comparable operations The evidence suggests that complele
vagotomy 1f it were possible might be dangerous —Ex

of Intra ahd 1 Lestons 1 Patents

with Epigastric Herma John M Hoffman and Gregg D
Wood! (Portland Ore ) emphasize that n patients with
epigastric herma  pan 1n the upper abdomen may be
caused by a coexustent visceral leston rather than by the
hernia  Amon,, 76 patients with epigastric herma ad
mitted to the Portlind Veterans Hospatal were 24 who
came because of upper abdomimal pain which the ex
amunng physician attnibuted to hermia but which sub-
sequent observation or aperation showed was due to
such lesions as acute duodemal wlcer or acute chole
cystitts

Symptoms of epigastric hernia are sharp finger pomnt
lancinating pain on stratming well localized to the her
nial nng where filaments of lovwer intercostal nerves are
impinged and deep borig aching pain aggravated by
eating ot bending bachward produced by drag on the
greiter omentum reater curvature of the stomach or
falerform Ir, ament of the liver Pain is relieved on red.c
tion of mass or lying down These symptoms were ob
served m 30 patients

Patients with vague x ray changes and poor response
10 therapv for suspected bihiary or upper gastromntestinal
dsease should have careful detailed examination for

O S rgery 25 566574 Avnl 1949
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assoctated pathologic processes which might have pro
duced them Symptoms included eprgastric pain vomit
g blowting weight loss melena hematemests pirosts
weakness and dysphagia Pam vomuting and hemor
rhage were sometimes mcapacitating

Radiwologic diagnosts depends on retention of opaque
medrum which 1» usually seen after the stomach empties
Gastroscopy may visualize the openung of the diverticu
tum The pre and postoperative % ray appearance 1n one
case 15 shown n Figures 121 and 122 the artists 1m
pression of the gastroscopic preture of the opemng of the
duverticulum about one year after operation 1s shown mn
Figure 123

Medical therapy includes use of bland diets lavage
postural dramage and antispasmodics The authors rec
ommend total extirpation of gastric diverticula rather
than the simple purse string sutnre used in the case 1l
lustrated

Experience with Screening Tests i Detection of Can
cer 1s reviewed by David State? (Umv of Minnesota)
A study was started 1n 1945 to determne the presence of
gastric cancer i persons without symptoms All persons
over 50 who registered at the outpatient department ot
Untversity Hospital had gastric analysts after histamine
stimulation Gastrointestinal < ray series were made on
all with achlorhydria and hypochlorhydra to broaden
the scope of the study x rays were also taken of various
other groups (Table 1) Patients tested by Wetherby 1n
1940 for tustamune achlorhydria were recalled and re
studied Results 1 the entire series were compared with
those reported by two other groups of investigators
{Table 2)

The most unportant finding 1n the present study was
29 gastric polyps One purpose of this study was to
ascertain whether or not gastne polyps become mahg
nant Three polyps have shown evidence of conversion
to mahgnanc
&ﬂts of this study led to establishment of 2 cancer

@ M M azsrer y oy 1949
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classihed as erther true congental or false acquired
True diverticula are protrusions of the mucosa and sub
mucosa through congemtally weak muscular lavers Ac
quired diverticula are more frequent near the pylorus

1
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and are thought to be due to traction from contiguous
infections or neoplasms

Symptoms and signs of diverticulum of the stomach
are not characterstic and diagnosts cannot be made

without roentgenograms or gastroscopy All of the au
thors pattents had gastromtestinal sym 7t 15 had
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of large bowel mal or vague symp that
could be attnibuted to malignancy of the large bowel
Among 281 persons examined during the first two
months 2 had cancer of the rectum 1 cancer of the
cecum 38 rectal polyps and 1 gastric polyposis

Sigmifi of U Lesion 1n h after
Gastroenterostomy Howard h Gray and harl A Lof
gren* state that every leston occurring mn the stomach
after gastroenterostomy should be treated as malignant
until proved otherwise because a high proportion of ul
cerating gastric lesions which develop after such an
operation are malignant It has been generally accepted
that coexistence of an active duodenal ulcer and gastric
carcinoma 1s rare Eusterman and Balfour reported that
of 15985 patients examined roentgenographically be
cause of digestive disturbance 2047 (128 per cent) had
deformities of the duodenal cap characteristic of duo
denal ulcer 167 (1 per cent) had evidence of gastric
uleer only 24 (015 per cent) had evidence of both duo
denal and gastric ulcer and none had evidence of due
denal ulcer assocrated with an apparently malignant
gastric lesion Fischer Clagett and McDonald found 48
cases of coexistent duodenal ulcer and gastric carcinoma
in the surgical and autopsy files of Mayo Clinie for 1911
44 but 1n only 1 case had gastroenterostomy been per
formed previously for duodenal ulcer

Data on 825 consecutive patients seen between Jan 1
1938 and Dec 31 1947 were reviewed All had had gas
troenterostomy previously for duedenal or gastric ulcer
Because of subsequent complications the stoma was
taken down and partial gastrectomy performed Forty
one gastric lesions had developed after gastroenteros
tomy for duodenat ulcer and of these 11 (27 per cent)
were carcinomas Of 11 gastric lesions that developed or
were retaned after gastroenterostomy for gastric ulcer
6 (55 per cent) were malignant Interval between opera
tons was two years or less 1n five of six patients One
may assume that the orniginal lesion may not have been

) Pos StEM ¢ My C 23454460 St 29 1948
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detection center Patients are exanmned as a whole with
out concentration on any particular organ of the body
In addition to several routine laboratory tests gastro
ntestinal serses are made on patients with histamne
achlorhydria or hypochlorhydria (less than 30 degrees

TABLL 1 —\ Tay Resuirs rrom Juiv 1 1943 70 May 1 1948

Patien s i t‘i‘zs P iyr Cxct
Achlorhydria 911 T168 |19 (+13 ques)) 7*
Hvpochlothydria 52 [— -
Wetherby list 110 103 ] 6(+1ques) | —
Pernicious anemia 70 (26 new)] 136 | 4t z
(44 old)
Refatives of persons | 67 67 (— ~
with gastric cancer|
Patients with hemo | 45 45— -
globin level of 11
m or less
Patients with ocenlt | 87 75 |— -
blood 1n feces . —
138 1636 {29 9
Tw addte J cae¢ m dth gh pnzi a ey and o0
mased by xvay a du <o rdat p abon f n el ted ¢ nd tion
10 e pobyp fud pot m tm two addit | polyp found at g%
try py aod m sed by xray

TABLE 2--CoMPARISON 0P Resulrs wiTH THOSE 0F
Osner INvESTIGATORS
Patz s R cxvin
Inv sxica o 8 Gl Stuons Finorwe
St Tohn Swenson 2413 over 50 without Z carcinomas
and Harvey (1944)  gastnc complaints 1 Iymphosarcoma
Daily and Miller 500 men over 45 pre 1 bemgn gastric ulcer
(1545) sumably free from 1polyp
digestive complants I antraf gastritis
Univ of Mimnnesota 1111 over 50 free from 7 gastric cancers
(1945 48) digestive complaints 25 gastric polyps
wit] starmime
achlorhydra and
hypochlorbydria

free aud) occult blood i the stool famuly history of
gastric carcinon plained h lobin level below
11 Gm or vague symptoms of gastric pathology Barum
enemas are given patients with abnormal findings on
Proctoscopic examtnation oceult blood mn the stool un

explained hem

oglobin Tevel below 11 Gm  amuly history
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of large bowel mal 'y or vague symp that
could be attributed to malignancy of the large bowel
Among 281 persons examined during the first two
months 2 had cancer of the rectum 1 cancer of the
cecum 38 rectal polyps and 1 gastric polyposis

8 of UL g Lesion 1n after
Gastroenterostomy Howard h Gray and karl A Lof
gren* state that every lesion occurring in the stomach
after gastroenterostomy should be treated as malignant
until proved otherwise because a high proportion of ul
cerating gastric lesions which develop after such an
operation are malignant It has been generally accepted
that coeastence of an active duodenal ulcer and gastric
carcinoma 1s rare Eusterman and Balfour reported that
of 15985 patients exammned roentgenographically be
cause of digestive disturbance 2047 (128 per cent) had
deformities of the duodenal cap characteristic of duo
denal uleer 167 (1 per cent) had evidence of gastric
uleer only 24 (015 per cent) had evidence of both duo
denal and gastric ulcer and none had evidence of duo
denal ulcer assocrated with an apparently malignant
gastric lesion Fischer Clagett and McDonald found 48
cases of coexistent duodenal ulcer and gastric carcinoma
1n the surgical and autopsy files of May o Clinic for 1911
H but n only 1 case had gastroenterostomy been per
formed previously for duodenal ulcer

Data on 825 consecutive patients seen between Jan 1
1938 and Dec 31 1947 were reviewed All had had gas
t y previously for duodenal or gastric ulcer
Because of subsequent complications the stoma was
taken down and partsal gastrectomy performed Forty
one gastric lesions had developed after gastroenteros
tomy for duodenal ulcer and of these 11 (27 per cent)
were carcmomas Of 11 gastric lesions that developed or
were retained after gastroenterostomy for gastric ulcer
6 (55 per cent) were malignant Interval between opera
tions was two years or less 1n five of six patients One
may assume that the onginal lesion may not have been

) Too S M t M o Cl 23456460 5 pt 29 1948
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a bemgn gastric ulcer Biopsy or local excision of gas
tric ulcer at gastroenterostomy would be helpful and
nught change the ongmal surgical attack to a moare
radical one at an earlier and more favorable time In one
patient gastroenterostomy was performed for another
reason and a gastric carcinoma developed subsequently
The true nature of a lesion 0 a stomach n which gas
troenterostomy has been performed 1s often difficult to
determine chnically Symptoms and chmeal data may
give the impression of a bemgn lesion when the under
1310z condition 15 mahignant '\ ray examination 13 more
difficult because of the frequent marked structural
changes obstructive features and inflammation
Duodenal Spread of Pylonc Carcimoma J H Fodden®
(Univ of Liverpool) studied 21 autopsy and 29 surgical
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o (Covie'y of Foddn JUH_BC ]G er 2285 249 Sept mber

specimens of pyloric cancer and found duodenal spread
of tumor m 7 of the former and 9 of the latter In five
surgical specimens cancer cells had reached the edge of
the resection

Infiltration took place more frequently along the duo
denal continuation of the lesser curvature than along that
of the greater curiature Most sections showed that fym
phatic cancer spread tn pylonic submucosa was partially
but not completely cheched at the sphincter Other sec
t10ns showed cancer from gastric submucosa traversing

TR Bey J Came 2239 49 Sept =t men
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lymphatic channels through the arcular sphincte
cle of the pylorus to reach outer muscular and sub
layers Several routes of spread were scen (1, 1
occurred mainly throush lymphatics of the d
wall but 1n some 1nstances tumor nvaded duode
sues directly Duodenal mucous membrane and the
nes gland layer were the only tissues which re 1
vaston by cancer

In all but one surgnal case duodenal extension
cer way microscopic There was no single macr
feature which 1ndicated whether or not mltran
taken place

Gastic Cancer Morphologic Factors 1n Fiv:
Survival after Gastrectomy Paul E Stemner San
Mumon Walter L Palmer and Joseph B
(Umiv of Chicago) compared gross and mrcrosco
sersations on 30 patients with gastric cancer hvi
or more years after sesection with similar obser
on 30 patients who died of local recurrence or met
within one y ear postoperatively They found three
scopie features of prognostic sigmificance for lot
vival In the five year survivors 25 tumors gre
arcumscribed mannes There was 4 distinct dema
without root extension between tumor and host
peared as though the tumor advanced throu,h t!
tric wall en bloc In the short term survivors a
degree of arcumseniption was found only twice

A second unportant factor prognoss 1s th
Bistologic types of cancer (represented 1 mne
were found only in the five year survivors In st
the tumots were composed of groups and sohd «
medium sized polyhedral cells with large pale nuc
lttle cytoplasm The stroma was rich 1n snflam
cells Under low power magnifications hematoxy
oS0 sections appeared distinctly blush  caum
{umars 1o be referred to as blue cell cancers Th
genetic nature of these tumors could not be 1de
The second cell type associated with a good pr

7
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was the well hnown undifferentiated small cell carcinoma
{or sarcoma)

In 14 long term survivors retrogressive change of the
tumor cells was regarded as of prognostic sigmficance
It consisted of atrophy and distortion of tumor cells and
Pyknosis of therr nucler and was most conspicuous at the
advancng border The types of d
change such as massive necrosis were less frequent m
the five y ear survival group than in contrals

Macroscopic typing 15 of hitle proguostic sigmficance
because finer degrees of tumor eireumscription cannot be
detected Since histologic grading does not take nto con
sideration the favorable course of a few specsal types of
undifferentiated cancer or the importance of circumscrip
tion or retrogressive changes 1t 15 not wholly satisfac
tory for estimating prognosis

LAlthough the secies may be too small to permut of defimtive
conclusions this _study suggests factors gross and microscopic,
apart from glandular wvolvement other than those we consider
to be of prognostic sigmificance —Ed ]

Carcinoma of Stomach Vahdity of Basing Progaosis
on Borrmann Typing or Presence of Metastases Analy
sis of data on 124 patients whose stomachs were resected
for gastric carcinoma Jed George E Moore David State
Robert Hebbel and Alan E Treloac? (Univ of Minne
sota) to conclude thar presence or absence of demon
strable metastases 1n regional nodes has a greater prog
nostic value than Borrmann typing of the tumor Borr
mann separated gastric carcinomas mto four gross types
I sharply demareated polypord IT sharply demarcated
ulcerated JII partly mfiltrating and 1V diffusely m
fltrating Combiming types I and IT as Iimsted  and
types IIT and IV as nfiltrative groups Schindler noted
that the former group 1s characterized by a much higher
resectability rate and lower mortality rate

In the present senes 17 of 67 patients with infiltrating
tumors survived at least three years and 8 of the 17
showed na metastases OF 33 patients with hmted ty
mors 21 fasled to live three years and of these 18 had

S Gwme & Obe 87 513518 ’
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metastases About 70 per cent of the patients without
metastases survived three years In the presence of
Tymph node nvolvement the possibility of survival de
creases to about one fourth this figure It therefore
seems that attempts to predict survival of patients with
carcinoma of the stomach by gastroscopic typing of the
lesion are not justified

Borrmann typng influences prognosis to the extent
that hmited tumors provide a proportionately larger
number of cases free from metastases whereas the more
numerous infiltrating tumors are more hkely to have
metastasized Presence or absence of metastases cannot
be determined accurately before operation No pauent
should be dented operation because of the type of tumor
he mav be determined to have

HEPATOBILIARY AND PANCREATIC SYSTEMS

Further Observations on Production and Prevention
of Dietary Hepatic Injury 1n Rats The studies of Paul
Gyorgy (Umv of Pennsylvana) and Harry Goldblatt®
(Cedars of Lebanon Hosp Los Angeles) were carried
out during the last nine years en 1922 rats Massive or
zonal hepatic necrosis may be caused by deficsency of
several dietary factors singly or in combmation among
which are sulfur contaiming ammo acids (cystne and
methionine) and vitamin E In the development of acute
diffuse hepatic necrosis tocopherol may compensate for
absence of cystne and/or methionmne and vice versa
Cod liver o1l and lard with their high content of unsatu
rated fatty acids enhance the development of acute mas
sive and zonal necrosis probably by promotig tocoph
eral destruction while butter and Crisco which are

low 1n unsaturated fatty acid content retard or prevent
necrosis

he nter bl

y of sulfur g amino
Ep 34 89 45268 Fbr 1y 1849
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acids and vitumin © makes 1t diffieult to accept pure de
ficrency as the basis of acnte hepatic necrosis Possibly

dog hepatotoxie sub are hized by
cvstine or tocopherol Although these factors are 1m
portant m the etiology of hepatic necrosis there are
probably others yet to be defined In addion 1t 15 difft
cult to distinguish between mechamsms based primanly
on dehciency or intaxication

Diffuse hepatic fibrosis ocenrred regularly in rats ona
dict low 1 hpotropic factors Choline methiomne
methomne contaming protemn such as casesn and vege
table shorteming will prevent or reduce while cystine
lard and cod liver o1l will enhance the production of
hepatic cirrhosis There 15 no visible link between spe
cific cirrhosis producing effect of certain fats and lipo
tropic or antilipotropic factors Daffuse hbrosis is un
altered by tocopherol m rats recerving lard and cod Inver
ol Ceroid deposit accompantes cirrhosis only n rats
which have been kept on 3 cirrhosts producing diet of
tats with a high content of unsaturated fatty acids (cod
liver o1l lard) and tocopherol will not prevent ceroid
formation

Careful study of the histologic picture disclosed that
fibrotic changes begin not 1 portal spaces but close to
central veins with a distribution of connective tissue
around these vems which 1s different from that of so
called central cardiac airthosis Bands of connective
tissue later radsate from the region of these veins to join
fibrous tissue around other central veins and even portal
connective tissue Necrotic cells are found commonly
singly or m small groups mn and around the fibrous
bands of cirrhotic livers but 1t cannot be determined
whether cellular mjury follows precedes or accompames
fbrotic changes Fat infiltration and cirrhosss are not
celated since the former may be present with or wathout
cirrhosts

Renal changes 1 the form of necrotizing nephrosis
(acute heahing or healed) were often seen accompany
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1ng acute hepatic fibrosts but their courses on the same
diet were not necessarily 1dentical

[The current cbservations and conclusions reached by two pio
neer mvestigators 1n the important field of experimental dietary
hepatic mjury should be of terest to the reader The bibliography
cites the significant conttibutions to the subject by other worhers

guarded and conservative attitude and a commendable one under
the arcumstances 15 characterized by the follawing statements
It 1s questionable whether with all these dretary factors the etiol
ogy of massive hepatic cirrhosts 15 completely defined The int ¢
changeabality of sulfur containing amumo acids (cystme methiorne)
and vitamm E as leading etiologi factors makes 1t difficult to
accEegt] pure deficiency as the basis of massive hepatic cirrhost

Anmicteric Hepatitss Report of Nine Sporadic Cases
During the winter of 1946-47 Hyman J Zimmerman and
Lawrence J Thomas® (George Washington Univ) ob
served mine cases which appeared to satisfy the criterta
of anicteric hepatitis marked upper abdemmnal com
plaints and laboratory evidence of ltver damage after a
nonspecific febrile 1llness Clinical features were those of
a systemic disease with predomunant abdomnal localiza
tion (see Table)

Lymph nodes were entarged 1n seven cases Tender
ness in the epigastrium or right upper quadrant was
present Other abnormal physical changes were rare In
all cases white blood cell count was within normal limits
or shightly depressed In three an eosinophil count of 5
Per cent was noted anitrally Urine urobilinogen was ele
vated in al] Results of bromsulfalein retention cephalin
flocculation and thymal tucbidity tests tndicated 1m
patred hiver function

Abdomimal involvement became more evident with
subsidence of fever Epigastrsc fulness anorexia flatu
lence and epigastric or right upper quadrant abdonunal
tenderness were promment The course varied from 3 to
2 weeks One patient showed excessive fatigability
anorevia abdonunal fulness and weight loss as well as
mpaired liver function at the end of 20 weeks

The cause of amcteric hepatatis 18 not known Recogn:

) Am T MOS 216545550 N omb 1948
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tion of sporadic cases 1s important so that proper treat
ment may be instituted and chromc hepatitis averted
Maintenance of a high caloric high protemn diet and bed
rest 15 recommended

Results of Liver Insufficiency Hansjurgen Oettel!
(Berlin) includes among the chmcal symptoms of liver
insufficiency prunitus hemorrhagic diathesis bradycar
dia vomuting restlessness fever difficulty in breathing
and cerebral symptoms Hepatic damage leads to accu
mulation of toxic materials ordinarily taken care of by
the liver among these are oxyacids phenoxylactic acid
phenol cresol 1ndole scatol mdolacetic actd and cya
nides Some of these are responsible for the bad smelling
breath in liver disease Destruction of liver tissue itself
liberates toxic materials from decomposttion of protein
products peptones and toxic amino acids One of the
early and characteristic signs m hepatic coma 1s increase
in aromatic substances protern decomposition products
and cyanides 1n the blood at times when results of the
usual blood chemistry tests are within normal limts
The peptones and symlar protein derivatives may be re
sponsible for fever and collapse

A decrease 1n bale acid content of the blood and tissues
is common changes 1n blood constituents seen with bilt
ary obstruction are not found 1n hepatic dysfunction 1t
self Loss of bile acids leads to poor vitamin K absorp
tion and as a consequence diminution 1n prothrombin
formation With hepatic malfunction there 1s diminution
tn fibrinogen formation These factors contribute greatly
to the hemorrhagic diathesis 1n liver disease However
even when fibrinogen and prothrombin values are nor
mal there may be hemorrhagic diathesis early in hiver
damage This 15 attributed to 2 decrease 1 capillary re
Sistance the exact cause of which 1s unknown Changes
m tissue permeability with accumulation of salt 1n the
tissues may be a contributing factor Certainly this con
dition 15 partly responsible for the pulmonary edema so
Oft;nfound and for cerebral edema and edema of the
TTTNAShy  md Whot 78833835 1948
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respiratory center The last form of edema 1s respons:
ble with some direct effect of toxins accumulating in
Iiver damage for dinanution n respiratory volume and
occasional apuea often found 1n hver insufficiency
Secondary changes result from the hidney malfunc
tion which follows liver damage there are oliguna and
albuminuria with changes mn urea unc aad and am
monia levels attributed to malfunction of the liver
Appearance of cholenua atter occlusion ot the biliary
tree produces numerous symptoms many of which are
due to liver damage which 15 a frequent concomtant
of the bihary occlusion and not to accumulation of bile
acids and salts
Yanth

Bilary Cirrth Chmeal Synd

H Edward MacMahon and § J Thannhauser? (Tufts
College) present detasled climcal histories of five patients
observed over a long pertod with laboratory data de
scriptions of four biopsy speamens taken early n the
disease and three autopsy reparts Zanthomatous bilary
ctrrhosis (pericholangrolitie lbary eirrhosis) 1s charac
terized chnically by plam and tuberous skin xantho
mas enlarged hiver and spleen obstructive jaundice of
vears duration total serum cholesterol and lecithin
values four to eight tumes normal and low values for
neutral fat m serum Scrum s transparent not creamy
Typtcal ipid values 1n a case reported by Eusterman and
Montgomery 1n which hver biopsy was reviewed by
Mac\ahon are given 1n the table

With two exceptions all cases reported 1n the Iitera
ture have been in women aged 30 50 In none was a
famshal occurrence noted

Biopsy specimens taken early when cholesterol and
Jecithin values are extremely hiph show a nonspeaific
proliferative and exudative mflammatory reaction most
concentrated about the junction ducts (canals of Hering)
and terminal bife ducts at the periphery of the liver
Jobutes The mflammatory tissue blochs canahcult de
stroys hver cells and collapses many sinuses The farge

T A MANWUS Ty 19w
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bile ducts are patent and emptv and there 1s bile stasts
No foam cells are seen m the hiver tissue

At autopsy there 1s cobbling of the Iiver with striking
enlargement and advanced cirrhosts  Microscopically
the ymitial and characteristic pericholangiohtic changes
are difficult to see There are extensive fibrosis with frag
mentation of seme lobules and total loss of others de
generation of hver tissue patchy bile stasts mtralobular
hpoid deposition and active chrome inflammatory reac
tion 1n portions of the interstitial tissue Such a picture

VALUES FOR Prasma Lipms*

anialfheks 1,3%0 113887(1388 [1193 | 926 | 870 |1155[352
erol
Cholesterol 666 | 980 | 374 443 65
present as
esters
Lecithin 2592 {1668 {1087 1800 {1330 1100015 5
Total fatty 2107 11669 [ 808 (2,240 | 800 | 6°0
acuds
Neutral fatt Neg [Neg | Neg (Neg |Neg

I mligm p b ddcesd tmt FmEtmn d
Montgmry & toet 1gy 3215286 O tobe 1944

ViTf Tt lfew U hredbyE tmn dMotgm
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1n absence of any obstruction 1n the large bile ducts jus
tifies recogmtion of a special type of cirrhosis which
may be designated ally as per litic
biliary eirrhosts

Increased new formation of cholesterol and lecithin by
the liver and imparred excretion resulting from oblitera
tion of the finest bile and Junctron ducts may be respon
sible for the cliucal features of the syndrome Vartous
laboratory and clincal observations favor such an ex
planation

. L Those anterested in xanthomatous diseases and the hipidases are
amilar with the publcation of Thannhauser and his various
#s0¢iat & This contribution to our knowledge of a rare and m
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variably fatal disease entity 15 very complete from both a chmcal
and a pathol e authors concl with respect
to etiology and pathogenesis scem consistent in the hight of present
knowledge —Ed ]

Hepatic Coma Chnical and Laboratory Qbservations
on 40 Patients T Lynch Murphy Thomas C Chalmers
Richard D Eckhardt and Charles § Davidson® (Har
vard Univ) state that liver coma 1s a distinct climical
syndrome characterized by progression from lethargy to
noisy confusion to coma and usually to death Cases
usually fall into two groups uncomplicated hepatic
coma 1 which no cause for death other than hiver dis
ease 1s found and complicated hepatic coma 1n which
severe hiver disease 1s assoctated with some major com
phication such as infection hemorrhage or intolerance to
sedatton which plays an important part in precipiating
the coma

Experience with 20 cases 1 each group mdicated that
asde from evidence of severe liver disease physical ex
amnation and laboratory findings during coma are not
distinctsve nor ssgmficantly different from precoma find
ngs Six patients with compl 1 coma had b
Laboratory tests were of no help in elucidating the
pathogeness of the coma In the uncompheated group 14
patients died within the first 2 days and only S were v
1ng after 20 days All patients 1n the complicated group
died

Treatment 1s generally unsatisfactory An adequate 1n
take of nutrients during coma esther by stomach tube or
parcnteraﬂy or both 18 essential Vitamins C K and the
B complex were usmily added to 1 3 L of 5 20 per cent
Jextrose sofutiont admumstered daily bv the parenteral
youte Thiamine suppl s sub 1 fined
liver extract protein hvdrolysate solution and central
nervous system stimulants and analeptics were given to
many of the patients Tt was found that analeptics 1n
cluding concentrated dextrose solution sodium succinate
caffeine and benzedrine sulfate® had no effect on the
comatose state In the pl d group h
T N w E e d 7 Med 239 60561 Oct 21
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apy was used to prevent infection especially broncho
pneumoma In the complicated group vigorous treat
ment of the complicating factor was undertaken

{This 15 an to our or lack
of 1t of that most dreaded and almost nvanably fatal terminal
aspect of acite hepatic necrosis and chromie hepatic fibrosis (et
thosis) The chinical mamfestations are almost exclustvely con
fined to progressive disturbances of the psyche m the authors
opimon_In this connection Eppinger (1940 YEar Book oF GEM
£RAL Mepicine, p 825) characterizes the symptoms and signs of
acute yellow atrophy as fast pulse nonreacting wide pupils signifi
cant odor of expired arr_ecchymoses comatose state and absence
of splemic enlargement We are informed that the usual labora

tory tests nesther warn us of tmpending coma nor help us m elucy
hing ats That 1

east m patients with hepatic disease which may play an impor
tant role in the genesis of coma 1s suggested by an wnvestigation
of Snell and Butt who observed mcreased amounts of lactic and
pyruvic acid n the blood of patients n hepatic coma and who
noticed a favorable elimcal response to the admimustration of par
enteral glucose macm and thiamine —Ed 1

Effect of Antitoxic Principle on Hepatobihary Dis
€ases Juan Nasio* (Rosario Argentina) admimstered a
new liver extract to 450 patients with liver disease This
extract was first prepared in 1926 m Japan and has since
been made by workers in the United States and 1 South
America It 15 distinet from that ordinarily used m treat
ment of pernicious anemia Its antitoxic properties have
been emphasized

A number of experiments were carried out with this
substance (necroton®) on small groups of patients to
determme 1ts influence on various hver functions and
other physol caused an
ncrease 1n sedimentation rate red and white blood cells
and hemoglobin did not nfluence blood calelum concen
tration or prothrombin time lowered serum nonprotein
futrogen concentration shortened bleeding and coagula
fon times lowered serum cholesterol concentration
most instances lowered blood sugar and stimulated gas
e seeretion of hvdrochloric actd

The effect of this extract 15 evaluated most accurately
by repeated hippuric acid tests during its admimistration

verage dose should be 3 cc daily The extract 1s in

t lgy 15877910 D mb 1948
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Jected intramuscalarly 10 most patients but advanced
cirrhosts 1ntrapentoneal njection 1s recommended Fa
vorable effects attnbuted to this substance include dumt
fnutton of toxierty disappearance of jaundice itching and
hemorrhagic mamiestations return of normal color in
stools and urmne ncreased excretion of bile into wmtes
tinal tract and stimulation of druresis

The most favorable results were achieved n patrents
with toxic jaundice Jaundice from metals or drugs re
sponded wefl In obstructive jaundice results were less
strshang I cirrhosis there nas obwous but not always
marhed mnprovement No unfavorable reactions were
noted

[The all smportant role of the livers detowcating function 13
generally conceded. If liver extracts with potent antitoxic proper
ties have been developed 1t 15 reasonable to assume we haye ar
fived at another mulestone 1 our progress toward fuller under
standing of hepatic physiology and more effective therapeutic
methods I have already called attention to Satos yaknton (1932
AR Boon oF GENERAL Mentcine p 740) As al) bus chinal and
experimental investigations and those of other Japanese workers
were reported exclusively 1n a Japanese medicat journal 1 For
moasa our knowledge of these researches was obtamned tardily from
summaries_appeaning m Chemical Abstracts and Presse médicale
(1936) North Amerwcan tavestigations along sumilar lines are
limited to those of Forbes and his associates (Forbes antinecrotic
g;mmplc) The crystallized principle necroton & developed by

slelz of Brazl and several of his_countrymen by followwng 1
general the technie of Forbes and Neale 15 said to have a_miore
general antitoxic effect and causes ne vnfavorable reactions Clawms
as to 1ts therapentic efficacy await confirmation by other chinical
mvestigators —Ed

Vanations iz Serum Proteins in Liver Diseases with
Spectal Reference to Thewr Diagoostic Sigmificance were
studied by Harald A Salvesen and Olav Lodoen® (Qslo)
To estabhish normal values serum protemn values were
determined m 20 normal subjects Secum albumen coa
cenirations ranged between 39 and 4 97 per cent globu
I between 169 and 293 per cent and albumin/globulin
ratio between 149 and 285 Serum protem values were
then deternuned mn 148 patients with hiver diseases

Among 24 patients with acute benign hepatitis the
tighest albumin/globulin ratze was 171 and the lowest

T Acamd Ssdn 1S3 I
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057 Among 25 patients with hepatitis which became
chronic or ended fatally the ratios were always below 1
except 1n two pattents with temporary mmprovement In
toxic hepatitts from medication ratios were normal
three and below 1 1n two patients

Ratios were below 1 1n every one of the 26 patients
with airrhosis on whom determinations were made In
a case of thrombophlebitic splenomegaly the ratio fell
below 1 as arrrhosis developed Among 11 pattents with
gallstone occlusion and 1cterus ratios were above 1 ex
cept when cholangitic cirrhosis developed Ratios were
normal 1n nine non 1cteric patients with gallstones In 7
Patients with obstructive jaundice due to cancer ratios
were lowered but were never below 09 except in far
advanced cancer with ascites and edema In 10 patients
with cancer hepatitis but without jaundice ratios were
above 1 1n all but one patient who was cachectic and had
anasarca Ratios were shightly reduced but above 1 1n
six of seven patients with carcinomatosts or sarcomato
sty Of six patients with liver enlargement due to various
causes rat10s were above 1 1n five Ratios were very high
11 all but one of seven patients with hemolytic jaundice
The value for this patient was 1 16

The Takata reaction was positive m nearly all of the
Patients with fatal or chrome hepatitis and cirrhosis but
Was not invariably related to the albumin/globulin ratio
or globulin content Serum phosphatase concentrations
varted too much to be of diagnostic ard

The authors conclude that an albumin globulin ratio
below 09 and especrally below 08 1n 2 jaundiced patient
Practically establishes the diagnosts of chronic hepatitis
or arrhosts This differentiation may be of great help
m chronieally jaundiced patients for whom surgery 1s
contemplated

Effect of Spontaneous and Artificially Induced Fever
o8 Liver Function During army experience Myers H
Hicks Howard P Holt John L Guerrant and Byrd S
Leavell® (Univ of Virgimia) observed that abnormal re

@ Let 1 tgu 27580587 Sprmb 1948
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sults 1n several liver function tests occurred frequently
tn conditions other than infectious hepatiis This sug
gested the importance of studying the effect of artificially
induced fever on hiver function

Study of 100 patients with atypical pneumomsa 100
with tertian malana and 51 with miscelfaneous condt
tions (but no history of jaundice malana infectious

1 and ) revealed no correlation

between the amount of fever and results of cephilm
cholesterol floceulation tests In the same patients how
ever neidence of abnormal bromsulfalen retention was
much higher on days when fever was present An unex
plained but mnteresting observation was that the highest
madence of abnormal cephalin cholesterol flocculation
reactions among pattents with atypical pneumonsa o€
curred during convalescence in the postfebrile period

In 12 patients without fever fever was artafically
duced by intravenous njection of killed tvphoid organ
1sms and bromsulfalein clearance cephalin cholesterol
flocculation prothrombin time total plasina proten Jevel
iwcterus index plasma btlirubin level hematocrtt 1ndex
ervthrocyte count and hemogiobin level were determmed
Only the bromsulfalemn test showed sigmficant varsation
In each subject percentage of dve retention was greater
duning fever than in the controf period In about half the
subjects bromsulfalen clearance was still imparred 24
hours after fever subsided When aminopyrine which
presents febrile response to foreign protein njectron but
does not prevent increase in blood flow to kadney and
Tver was admimistered to eight patients before mjection
of foreign protetn no s, mficant impairment of brom
sulfalein clearance was observed For these reasons 1t
appears probable that diminished bromsulfalem clear
ance 1n the presence of fever 1s due to smpasred function
of liver cells rather than to a change 1n hepatic circula
pon The authors conclude that temperature of the pa
tient at the ttme the test 1s performed must be considered
1n interpretation of the bromsulfalemn test
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Turbidumetric Estimation of Serum Colloids 1n Differ
ential D; of Hepatobul Disease Inv
by Frank T Maher Albert M Snell and Frank D Mann?
{Mayo Chinic) showed that turbidimetric estimation of
gamma globulin 1s useful in differential diagnosis of
hepatobihiary disease Upper hmits of normal for gamma
globulin turbidity and thymol turbidity were 166 and
35 umits respectively They were selected by adding

Sussary oF Generar Lasoratory Data ov Patient Grours

1 A U! v m:av:
Tsa Rew A e R I T
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Suifobromophthalem 15 iz
etention over grade 2 8 2
halin-cholesterol [ 1 3 6 16
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Flocculation over 24 | § 8 1 0 0
Prothrombm time 15 2 15 11 44
Elevated 9 19 7 3
Sedimentation rate 8 1 22 n 26
Eleva 7 2 14 10 25
Total cholesterol 9 16 9 19 z
Increased 1 7
Decreased 6 3 z 3
Cholesterol esters 9 16 9 10 2
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twice the standard deviation to the mean values about
11 and slightly less than 2 umts respectively for 236
blood bank donors Because of variability of bartum sul
fate precipitation ndividual normal ranges should be
established m each laboratory using the turbidity pro
cedures

High percentages of positive values for both gamma
globulin turbidity and thymol turbidity were found m

TG oet Togy 12394408 B b 1549
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nfectious hepatitis and hepatic cirrhosts In sharp con
trast most values m cholecystitis and obstructive jaun
dice were within the upper Jmuts of normal The gamma
globulin turbidity test has somewhat greater diagnostic
efficiency than the thymol turbidity test in differentiating
mtrahepatic from posthepatic disease Values for both
gamma globulin and thymol turbidity are somewhat
lower and more variable 1n alcoholic cirrhosis than
crrrhosis due to other causes General laboratory data on
the pattents studied are summanzed i the table In ad
dition to 1ts diagnostic usefulness the gamma globulin
turbidity test 1s simple and employs a stabfe comven
1ently reproducible reagent buffer

Kunkel s turbidimetric method for determimng serum
lipds showed considerable vanation within the several
groups of pattents studied and results were 10 15 per
cent hugher than those obtamed bv chemical analysis of
the same serums Values for total lipids were fugh m
obstructive jaundice

A of Hepatic Insuffi w1th Chrontec Ul
cerative Cohtis H Marvin Pollard and Malcolm Block?
(Univ of Michigan) state that in 87 cases 62 serum pro
tem 27 prothrombin ume 27 bromsulfalem and 12

phahin chel ol fl lation tests were carried out
In 21 cases two or more different hiser function tests
were performed Results were abnormal in 13 per cent
of serum albumin 51 per cent of prothrombin time 4
per cent of bromsulfalein and S0 per cent of cephalin
cholesterol flocculation tests When both bromsulfalesn
and cephalin cholesterol flocculation tests were per
formed results agreed as to the presence or absence of
hepatic £ y a fact that they best
reflect the functional capacity of the hiver in ulcerative
cohuis Determunations of total serum protein and pro
thrombin time were of somewhat less value

Antopsy records 1n 17 fatal cases of chromic ulcerative
colitis were studied Svmptoms had been present one
month to s1¢ jears Defimite carrhotic changes were seen

T Awck T MEE 189178 A g 1o
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1 two and 1n all others there was ether fatty infiltration
or degenerative fatty infiltration or both Degenerative
fatty infiltration indicates nability of hepatic cells to
handle lipids normally and was reflected 1n dimimished
liver function as detected by climcal and laboratory
means Fatty changes in the liver are caused by severe
malnutrition or toxemia or both associated with ulcera
frve colttis

Validity of Laboratory Evidence in Diagnesis of Se
quelae of Acute Hepatitis Henry J Tumen and Edwin
M Cohn® (Philadelphia) studied 21 patients who had
had acute hepatitis 6 months to 10 years previously Five
had symptoms possibly attributable to contimung or
recurring liver disease and seven had hepatomegaly
There was no consistent relationship between these find
ings and results of laboratary tests

All patients with increased serum bilirubin values gave
abnormal respanses to one or more liver functon tests
Serum bilsrubin elevations even though slhight have
diagnostie sigmficance 1n patients who have had hepa
titts and may be regarded as an indication for study

Bromsulfalein retention occurred 1n 14 patients was
Occasionally the sole evidence of hepatic dysfunction
and with hyperbihrubinemia was the most frequent
laboratory abnormality No relation was found between
degree of retention residual liver damage and bilirubt
nemia  Absence of abnormal bromsulfalein retention
does not exclude residual lrver damage

Flocculation tests were rarely positive and were of
Iittle diagnostic assistance Residual hepatic damage may
be present while such tests are negative

Eight patients had a low prothrombun level and m five
this was the most striking abnormality observed Re
sults of other hiver function tests were abnormal n all
but 10 some abnormahities were shight Further evidence
of hepatse dysfunction was the difficulty encountered n
elevating blood prothrombin time with large doses of
Vitamuin R

© Gt ot 1gr129 107 Ty 1949
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Ten patients had hypercholesterenmia It was frequent
y d with bre Ifalemn retentron decreased
serum bilizubin level and lowered prothrombm tune
Hypercholesteremia has many causes but its presence
with other laboratory evidence of liver disease requires
further 1investigation

There was no constant relation between results of
various laboratory procedures and presence or absence
of climeal features suggesting liver disease This sup
ports the opmion that hepatic disturbances may exist for
long perieds without defimite symptoms Proguostic 15
nificance of abnormal laboratory findings can be deter
mined only by repeated studies

{This contribution seems noteworthy in one particular despite
the small serics of 21 cases studied. I have reference to the au
thors observations on hy I} m eight patients 0
five of whom this was the most striking abnormahty observed
That this was due to hepatic dysfunction was shown by mark:
difficulty 1 elesatng the blaad prothrombin by admuustration of
large doses of vitamin K The authors pomnt out that there has
been httle discussion mn the literature concerning the mncidence of
hypothrombinerma as a_sequel to hepatitis Their observaton 13
all the more intriguing because one smnent authority i the field
of liver function fests beheves that determmation of the protheom
bin level 1n the blood 15 one of the least sensitive tests especially
1n the carher stages of hepatic disease —Ed ]

Studies on Patients with Cirrhosis of Liver Plasma
and Liver Lipid Distribution and Its Relation to Path
ology of Liver George H Stueck Jr Saul H Rubin
Delphune H Clarhe Irving Graef and Elamne P Rall*
(New York Univ) made pre and postmortem studies
of plasma and hver hipids on 21 patients 19 of whom
had arrhosis of the liver Of the 19 16 had ascites 15
were jaundiced and all but { gave histories of alcohohsm
extending over years

Results showed that there 1s no absolute correlation
petween the amount of total fatty acids s the plasma
and in the liver Repeated fractionations of plasma hpids
1n six cases disclosed that once the liver 1s severely dam
aged alterations 1n plasma himd fractions reman rela
tively constant
Ty Am T Med 5188201 A gust 1948
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The most reliable index to the pathologic state of the
lrver 1s the ratio of free to total cholesterol 1n the plas
ma Inall patients with cirrhosis this ratio was mverted
regardless of the amount of total cholesterol With two
exceptions cholesterol fraction was elevated when the
other hiprd fractions were elevated There were seven
patients with elevated total plasma lipids and in three
of these the liser lipids were greatly ncreased

Neither vitamin A nor carotene levels 1n erther plasma
or lvers bore any relationship to the concentration or
distribution of the fatty acids Although the metabolism
of these substances 1s disturbed profoundly i patients
with cirrhosts  the mechanism of this disorder 1s prob
ably not the same as that which controls fatty acid dis
turbance

Liver Function 1n Chromc Alcoholic Patients Inmer
dence of Liver Disease as Indicated by Laboratory
Methods and Suggested Screening Procedure Walter L
Voegtlim William R Broz and Marjorie H Moss (Se
attle) performed hiver function tests on 265 male and 35
female chromsc alcoholics (average age 428) all of
whom were from middle and upper classes of society
none bemg destitute or showing evidences of alcoholic
deterioration The table shows the number of patients
and percentage of tests positive i each classification of
liver dysfunction the 4 plus group representing those
with severe Inver function derangement and obvious
jaundice Abnormal total bilirubin values occurred more
frequently than elevation of one minute bilirubm frac
tion as would be expected in nonobstructive liver dis
ease Positive metabolic and flocculation tests are not
charactersstic of the type of Iner damage found 1n
chromic alcoholics from better classe of society In pa
tients of this type bromsulfalemn retention total serum
bilizubin and 24 hour 1ve urinary urobil
are the most sensitive and rehable tests for detection of
Iver dysfunction Used as a screeming procedure they
detect at least 938 per cent of patrents with shght de
AR o1 i FU oy 1o
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PERCENTAGE 03 TEST PosiTive 1N Eaci CLASSIFICATION
5 Liver Dysrunerion
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Hippurie acid syn 0 [ 8| 14 20 50

sis

Galactose tolerance 0 0 2 2 0 1)

grees 1nd all with severe grades of liver damage

It 1> conicluded that the type of hepatic dysfunction ac
company 1ng chronic alcoholism 15 probably fatty degen
eration of the hiver rather than portal crrrhosis With
proper treatment 1t 1s largely reversible

[Certamly the ecanomic status and by mmplication the nutritional
state af the patient has a direct bearing on the nature and extent
of the pathologic process and prognosis The same applies perhaps
even more 30 10 ulter beating patients —Ed )

Biopsy Investig: of Acute Infe Hepatitis
Aminta Fieschi and Pier Costanzo Curts® (Univ of Pa
via) studied materr:l obtained by hvcr puncture m 24
cases The histopathologic picture was characterized by
(1) chan,es of the parenchymatous cells which ranged
from albuminoid and vacuolar degeneration to neerosis
of colhquative type (2) vasculomesenchymal changes
mamfested by congestion of blood vessels with hemor
rhages thickemng of capilary walls interstiinl edemn

TG Gatees Iy TH16 1948
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somettmes with aspects sugyesting serous inflammation
and productive reaction of the reticulohistiocytary sys
tem with mtralobular and interlobular nfiltration The
picture of acute yellow atrophy of the liver was observed
m one case Amount of hihary pigment in the hepatic
cells was never above normal Bile plugs were often ob
served 1n biliary capillaries

These degenerative and inflammatory changes were
vanously associated 1n each case the exudative and de
generative phenomena predominating n some and being
more frequent 1n the first phase of the disease and the
productive r lohistiocytary ph pred
g 1n others and being more frequent late 1n the disease

Liver glycogen was decreased 1n two patients with
severe damage to the hepatic parenchyma Amount of
fats was considerably below normal small foc1 of steato
sis were found m only two cases Vitamin A content was
also greatly decreased The amount of 1ron was not unt
orm but seemed below normal

Codehydrogenase rate was dectdedly below normal
whereas catheptin activity and oxygen consumption m
vitro were increased

In cases 1n which biopsy was repeated during conva
lescence normal structure of the liver was almost com
pletely restored

Climcal and Biopsy Study of Acute Dystrophy of
Liver Nodular Atrophy and Hepatic Coma after Ept
demic Hepatiis Hemz halk® (Berlin) believes that
acute vellow atrophy of the liver and hepatic cirrhosis
may be the end result of a single disease The nature of
the 1mtral attack determines the course 1f onset 15 sud
den and the disease severe necrosis occurs with yellow
atrophy 1f the disease 1s more moderate and develops
gradually cirrhotic lestons are formed Epidemmc hepa
bitis causes acute yellow atrophy 1t may lead directly to
death to development of nodular atrophy ( potato
liver ) or to nodular hver with chromc mflammatory
reaction This last condition eventually leads to airrhosis

@ D otch md Wh b 7337938 Sptm 1948
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with a poor prognosis The potato Irver type of change
may also lead directly to liver decompensation but may
be succeeded by compensation wath a good prognosts
The clinical sign of acute necross of the hver 1s hepatic
coma (with 1ts associated 1l smellin, odos on expa
tion)

The type of liver disease can be better determined
from laparoscopy and liver biopsy than from the func
tional tests

The observation that despite destruction of a great
portion of liver parenchyma there may be intense icterus
ndicates that at least a part of the process 1 extrafc
patic Experimentally at least 1t 1s posstble to separate
an indirectly reacting bilirubin from serum albumin by
injection of bile acids intravenously

Sux cases of severe hepatitis leading to acute yellow
atraphy nodular atrophy and cirrhosis are reported
Two patients had diabetes one had untreated syphlts
one had been given two courses of arsemcals for syph
1l1s and one had severe hunger edema with cholelithiass

Treatment of eprdemic hepatitis should begin with
complete bed rest as soon as 1cterus 1s found for at bas
been seen that sequelac are much worse if the patient
continues to work or move about Use of an indwelling
duodenal tube 1s the second important measure 1ts pr!
mary function 15 to drain off the poisonous materals
elaborated by the injured hiver Secondarily 1t may be
used to admimster several hiters of 5 per cent glucose
daily Larger quantities are not advisable

[The observations and convictions of foreign authonties con
cerming a disease of current concern cven A not 1n stoct coh

formity with our Own viewpoints are always mterestng and sn
structive  Hence the selection of this and the preceding arncle
1

Needle Biopsy of Liver James H Topp M C F Lind
ert and Franas D Murphy® (Milwankee) evaluated 111
Vim Silverman needle biopsies of liver 1n 100 patients
Insufficrent or no t1ssue was obtaned 1n 126 per cent
but 874 per cent wete successful No deaths were at

STTH A b Int M4 S 658 Ju 1943
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tributable to the procedure Shight to moderate bleeding
followed withdrawal of the needle 1n three instances
but responded to conservative treatment About 2> per
cent of patients complained of pain or vague abdominal
discomfort during or shortly after biopsy 1t lasted an
hour or two 1n all but four 1n whom 1t persisted three to
mme days
On the basis of degree and type of hepatic cell abnor
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mality and amount of hbrous tissue proliferation portat
«rrhoss could be classified imto early (Fig 125) moder
ate and advanced types Other conditions such as hemo
ch and ad cinoma or melano
sarcoma could be recagmzed microscopically although
Speamens were 10 20 mm long and about 2 mm waide
Biopsies were diagnostically helpful m 56 per cent of
cases and 11 comparison with autopsy specimens the
;nalﬂmy were representative of changes in the entire
tver

- I\tcdlgjilﬂpsy offers the advantage of following prog
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ress of pathologic changes and of evaluating effects of
treatment Since autolvsts 1y minimal the tissue for cyto
tos 1c study 15 superior Chinical impressions may be con
firmed or unsuspected lesions revealed Disadvantages
wclude specimen size lkelthood of missing a focal le
ston by random sampling and the possibility of complt
cations

The 1ntercostal approach 1s dangerous because the
needle 15> held firmlv betwen the mbs and a lhver tear
may result 1f the patient 15 unable to hold s breath
throughout the procedure In addiion this approach ex
poses the pleural sac to danger of infection Biopsy
should not be done 1n the gallbladder region and 1> pre
cluded by severe ascites and abdommal distention sec
ondary to ttens Liver biopsy should be performed from a
subcostal approach only and the liver be palpated at least
4 cm befow the thoracic cage Perforation or mtroduc
tron of miection ato other viscera mas occur Precau
uons mclude determination of bleeding clotting and
prothrombin times especilly 1n jaundiced patients Vi
tamin k should be given when indicated and prothrom
tin time cheched before biopsy

In this series results of hepatic function tests could not
be correlated with histologic abservations

{Owing to the current widespread mterest m this procedure I
requested one of my jumor a socsates Dy Stauffer who recently

reported on a series of 100 cases (unpubh hed) to comment
poth a specific and a general way
Ay cluef eoticism of the foregowg article 1s the condemmatirn
of the ntervostal approach which seems umpustifiable The series
veported by Cogswell Schufi and therr associates (J M A
140 385 390 May 22 134)) and by Voluiler and Jones (New Eng
fand ] Med 23/ 651656 Oct 30 1947) were Jargely concerned
with the intercostal approach Haex of Holland who clams to
have done 1400 punch biopsies s very emphatic about tte ad
santages of the intercostal approach, and believes that the risk of
myury t¢ the galibladder colon or other abdominal viscera 13 too
preat when the abdommal approach 1s used It 15 true that there
have teen more deaths foflowing the mnteve astal procedure but it 15
10 be remembered that in the great majority of patients this method
wsed, Sume of the deaths occurred during the carly perod
viwa,m 3% when proper clection of fatwents was not made and
! tamin ko not alnays utihzed. If ene 15 limited to t fonunal
;;»p:m’mh one 1s prevented from earrymng out t ; maty
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instances because the liver may be decreased m size i both hepa
ttt and arrho 15 The interco tal approach 1 frequently ideal
when th liver 15 pushed up agamst the ch st wall as the risult of
aates thus mintmizing the hazard of mjury to bowel which 1s
not supertmposed m such circumstances To> 1n the o casianal
presence of slight to moderate distention or tympany n the right
uprer quadrant it may seem best to use the imtercostal approach
Moreover some of the earhier deaths were mamly m cases i which
the Tversen Roholm needle was used To withdraw the stilet apply
syringe and advance the needle 1s a much longer procedure than
that using the Vim Silverman needle which cons: ts essentially of
two brief manewvers Thus the ri k from breathing durig’ the
procedure and consequent injury 13 greatly reduced MNote that
there was ng serions teaction t> 03 biopsies on 345 patients ac
cordng to Cogswell Schuff et a/ and the transpleural soute was
wsed 3’8 hmes My rule 1 to use the intercostal approach in
cases of normal size or barely palpable livers and the ubcastal
or abdomnal one 1 cases of enlarged lvers The abdominal pro
cedure do s obviate the possibility of thoracic complications and
anesthessa probably 1 more ea ily effected Complications follow
tog punch b opsy are mimmt ed by prop r selection of pattent and
procedure e timati>n of prothrombin tme (upper Lot 24 sec
onds—Quick) ready availability of transfusion facshities co opera
ton and at least sem alertness of the patient with the intercostal
approach and personat supervision of the patient for at least 74
hours after biop v

Workers in thi_field are aware of the not mirequent difficulty of
proper lustopathologic diagna 1s even when successive specimen
are oftamed f om a representative area Further comment by my
©lleague i this respect may be of nterest In general the his
tologic diagnosts of Iiver disease 1s very difficult and m particular
the diagnosis of hepatiis Th r rrobably 15 a mild form of viral
hepatitis tm whch the changes are muwmal peshaps no ma  than
would be seen mn a normal lver The same applies to mild ca es
of obstructive jaundice The more advanced the proce s the easter
the dagnoss ‘I think that hepatis should be divided mto two
foms primary (viral) and secondary te hepatitis the result of
Or associated with cholecystit s pancreatiti  ul erative caliti et
Differentiation of these fypes 1 difficult There 1 a conispicuous
Daucity of cases of hepatitis only one bemng mentioned 1 the re
port by Topp and hs a sociates \V th resp ct to eirrho s 1t 1s
exceed nly diff cult to_differentiate between portal hiliarv taxic
and cardiac cirrhost It 15 generally agreed that there must
three critensa for the d aenosts of ¢ rrhosts (1) nodular regenera
ton (2) fibrous tissue hyperplasia and (3) some t1 sue degenera
on or de truction The diagnosts of meta tatic carcinoma 1s usu
ally defimtive although d fhculty ha been (ncountered because the
centers of the tumors often are mecrot ¢ resulting mn degeneration
of E\E:] cells to the extent that their ident f cation 15 problematt

Combined Liver Biopsy and Liver Function Study m
132 S‘ﬁes of Cholelithiasis and 31 Cases of Peptic Ulcer
o Lases) 15 reported by John G Mateer Erank
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W Hartman James I Baltz Laurence D Fallis Arthur
B McGraw and Hugh H Stecle® (Henry Ford Hosp)
with emphasis on early microscopic liver disease and
particularly acute mfiltrative hepatitts and microscopic

—Acut filt ¢ hptt af 4 ok i3 Alt tom
Fe e o Mee 1 " et buen ' B B G opow s

periportal cirrhosis Of the 163 patints 121 showed no
alteration 1n size of the Iner jaundice or other clineal
evidence of Iiver disease As soon as the abdomen was
apened at Japarotomy hiver biopstes were obtained from

@) Gatoet slogy 1128430 Sentmbe 19
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the right lobe of the lnver far distant from the attach
ment of the galibladder \Wedge biopsies were obtamned
from all 163 patients and needle biopsies from 55
Though livers were grossly normal when viewed at op
eration in all patients only 6 per cent of the 132 with
gallstones and 7 per cent of the 31 with ulcers had histo
logically normal livers

Two mucroscopic conditions of particular interest were
found mucroscopic persportal cirrhosis and acute infil
trative hepatitis The former condition characterized by
a shight abnormal increase i fibrous stroma and by
mononuclear mfiltration of the stroma was found 1n 33
per cent of the patients with gallstone and 1n 29 per
cent of those with peptic ulcer Acute mfiltrative hepa
fttis was characterized by extensive and diffuse poly
morphonuclear infiltration with vacuolar degeneration of
the liver and absence of necrosis (Fig 126) This cond
tion has not previously been emphasized in the hterature
It was found 1n 15 per cent of the patients with gall
stones and 1n 10 per cent of those with peptic ulcer
Liver changes 1n these patients were attributed to inflam
mation 1n the gallbladder and about the base of ulcers

More than half the patients with gallstones had bile
staiming of liver parenchymal cells vacuolation or fatty
wfiltration and 92 per cent had some abnormal thicken
g of the stroma Six types of liver function tests were
used The bromsulfalesn test was positive 1n over a third
of each of the two groups and the other tests were post
e 1n over 10 per cent of each group Tests were usually
ouly shghtly but defintely positive Patients with par
enchymal hver damage had the greatest percentage of
positive tests However no deduction regarding the par
enchvma could be drawn from a positive test since an
apprecrable number of positive tests were associated with
structarally normal parenchymal cells The authors re
gard hiver function tests and liver biopstes as separate
items of dia,nostic snformation with different relative
value sn different types of disease

{Thowtag temibially 2 study of very early acute and chromc liver
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discase by expersenced workers under fanly rdeal conditions and
comprised of materia! of sufhcient proportion 1o add to the statis
tical value and reliability of the mvestigation Although we have
loug been cogmzant of hepatic changes in assoctation with chole
cystic disease and chromc peptic ulcer so that occaconally one
couldn t tell which was the egg and which the heti ane 1s 1mpressc
with the hgh percentage ot histologic changes w the Iner ant
thetr mature as indicated by this stady The relatively gh et
dence of one or mare positive results of lver funchion tests of
course 15 explamed by the fact that multiple tests were employed
metuding four of the most sensitive ones The authors commend
ably pont out that information regarding hver function and boopsy
evidence ding Iner ) must desed more OF
less as separate 1tems of valued diagnostic mformation —Ed 1

Treatment of Hepatic Amebtasis with Chloroguine
Neal ] Conan Jr7 (Columbia Unn ) studied seven pa
tients with amebic hepatitis each of whom was success
fully treated with chloroquine Lxtensive localization o
this drug in liver (some 500 times 1ts plasma concentrd
tion) occurring i many ammals and presumably i man
a three to fourfold lesser degree of localization 1n intes
unal walls and ats almost complete absorption from the
gastromntestinal tract have made 1t seem 1deal for treat
ment of this disease

Although the enologic agent was not 1solated from the
mvohved organ Endamoeba istolytica was the only
orgamsm found 1n these patients that 1s known to fect
fiver In each patient hepatitis began to clear one or two
days following mstitution of therapy and progressteh
improved without recurrence

The dosage 15 10 G chloroquine diphosphte dath
for two days folloned by 05 Gm daily for two to three
weeks

Chloroquine causes only munor toxic mamfestations
Among 40 patients treated for 1mebnsis 3 complamed
of nauser 1 of transient pruntus and 1 of disturbed ocut
lar accommodation but 1t was never necessary to dis
continue or nterrupt medication It does not have the
serions toxic potentialities of emetine does not require
parenteral admmstration and 1s more umformly effec
e 1 treatment of amebic hepatitis or hier abscess

Because of the high frequency of ntetastatic infection

—"(ﬁ‘,m] M3 630930 Ma b 1949
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and the impossibility of determining whether extraintes
tial myvolvement has occurred 1t 1s desirable to treat
every patient with intestinal amebiasis with agents which
eradicate amebas wherever they are Since chloroquine
1s only about 50 per cent curative for intestinal amebia
s1s 1t should be used 1n conjunction with a more effictent
intestinal amebactde for all patients with the disease In
treating hepatic amebtasis even without signs of intes
tinal 1nvolvement an intestinal amebacide should be
used m addition to chloroquine so that colomic focr of
infectton may he more certainly eradicated

[A cireumspect perusal of the case reports leaves no doubt of
the effectiveness of chloroquine 1n the treatment of hepatic ameb
ast As a substitute for the more toxic emetine with its incon
‘_"f:_';"]' mode of adm mistration 1t appears to be full of promse

Cntenia for Measurement of Results of Treatment 1
Fatty Cirrhosis Wade Volwiler Chester M Jones and
Tracy B Mallory® (Harvard Univ ) petformed punch
biopsies of the hiver before and after approximately 30
davs of treatment 1n 13 patients with alcoholic cirrhosis
Except 1n a few cases bromsulfalemn tests serum albu
min deterounatsons and cephalin flocculation tests were
done before and after treatment No two patients were
given the same treatment Fat content of the diet varied
from 30 to 220 Gm daily proten content from 120 to
195 Gm and calorsc intake from 1600 to 4000 Dietary
supplements consisting of choline 1nositol veast ler
extract and/or vitamins were given to nine patients

Lxcept sn rare mstances biopsies showed less necross
and fat after treatment than before (Figs 127 and 128)
There was little change 1n the amount of fibrosis 1 the
liver Most patients retatned less bromsulfalein and had
hugher concentrations of serum albumin after treatment
than before but cephalin cholesterol tests gave Litle i
dication of mprovement 1n liver function

Since there was no climcal or laboratory evidence to
suggest that the patrents given dietary supplements got
along better than the four not so treated the authors

w@®mG t ¢ lgyull6e13 A g t 1948
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are convinced that addition of ltpotropes and/or vitamins
to an adequate diet 1s unnecessary 1n such cases High
fat intake seemed compatible with improvement n pa
tients with fatty arrhosis on otherwise adequate diets

The authors agree with others that ltpotra es or vita
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muns are not substitutes for an adequate diet and that
moderate alcohol mtake does not prevent improvement
m adequately nourshed patients with fatty cirrhosis

{The re ults of this imvestigation further justify the present
tendency to add moderate or liberal amounts of fat to the diet m
the treatment of acute and chrome hepatitts and the inpression of
bighly probable superflutty of lipotropic agents m the prophylaxis
’"2 c{r]mmmz of the fatty and chrome forms of hepatic cirrhosts

Correl between Chol ram and Secretn
Test for Gallbladder Function. The property of secretin
a hormone produced by the small intestime) to stimulate
flow of liver bile as well as pancreatic juice has been
utihized as 2 test of gallbladder function In the normat
subject the increased amount of bile secreted by the liver
after secretin admimistration 1s taken up by the gall
bladder where 1t 15 subjected to concentration After
sectetin injection duodenal content thus consists mainly
of pancreatic juice and occasionally some bile Icterus
index curve of the duodenal content shows only an occa
siomaf hugh point In persons with cholecystectomy stor
ge space for secretin stimulated liver bile 1s absent and
consequently bile flows directly 1ato the mntestine so that
all duodenal content samples consist of pancreatic juice
With a high color index In the patient with 2 nonfunc
tiomng gallbladder the conditron 1s essentially similar to
that m the cholecystectomy patient n that secretin
Stimulated hver bile enters directly into the duodenum

W J Snape M H F Friedman and P C Swenson®
(Jefferson Med College) performed cholecystographic
and secretin tests of gallbladder function on 64 patients
most of whom had some form of gastroimtestinal dis
ease Results of the two tests agreed 1n 55 patients In
mine results of the secretin test disagreed with the chole
¢ystographic picture In two of these the secretin test
and subsequent autopsy both revealed the gallbladder to
be normal but the cholecystogram suggested 2 nonfunc
U0ning organ In the other seven patients 1t was the
secretin test that indicated the gallbladder to be non
—_—
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functomng  In two of these seven patients the gall
bladder while sisuahized was seen ta contain caleh

The secretint test showed 2 high degree of correlation
with clhinical diagnoses This test 15 not sugpested as 2
subsutute for the much simpler procedure of cholecis
tography However 1t 1> possible that mn some cases 2
galibladder with only shight impairment 1n concentrating
functions may during the 1> 18 hours between nges
tion of dve and < ray study concentrate sufficient radio-
paque dye to make 1t visible and yet not remove enough
Iiver bile during the one hour secretin test to alter ap
precuably the duodenal bile pigment index The authors
suggest that the secretin test 1s a useful supplement 10
the usual procedures and recommend 1t when data from
the cholecy stogram are difficult to mterpret

Studies on Carbohydrate Metabolism and Liver Pro
tection Therapy i Expermmental Extrahepatic Bilary
Obstruction. Y ngve Edlund! produced total biliary stasts
i 111 rats by ligation and cutting of the common bile
duct and partial laliary stasis 1n 18 rats by higating this
duct with heavy catgut Rats with total iliary stast
were hilled and examined I to 34 days after operationt
those with partial brliary stasis 12 and 34 dayvs after
operation

In ammals with tota) biliary stasss abundant necrosts
of I1ver cells especially 1 the peripheral parts of lobules
appeared 1 the first four postoperative days Afternard
the amount of necrosis decreased Accumulation of toxic
bile acids n iver cells was possibly responsible for earfy
destruction of the cells whereas later destruction was
caused by imvaston of bile ducts imto lobules and severing
of liver cell connections dne to pressure increase m bile
canalicul Prohferaton of bile ducts and dilatation of
bile canalicult were very intense 24 33 davs after opera
tron causing complete destruction of lobular architec
ture In addition to liver changes ammals with total
baliary stasis of long duration (24 and 34 dass) exhibited
degeneratine changes 11 the epithelium of renal tubules
") Am b Sawdn pp 136 w1 96 1
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Anmals with partial biliary stasis showed no necrosis
mIiser cells There were mcrease of bile ducts 1n portal
spacey and shght mvasion of bile ducts mnto lobules but
n general histolo 1c structure was well preserved

Serum bshrubin 1n rats with total biliary obstructton
mereased within 15 minutes after I, ation and cutting of
the common bile duct Bilirubin content reached sts max1
mum after eight days of bihary stasis then declined
gradually In the beginmng hyperbilirubinema 1 acute
obstruction of the common bile duct 1> caued by a
changed secretion mechanism 1n hver cells with empty
1, of bilirubin toward 1ymph and blood vessels In later
stages bilirubin retention 15 probably present caused by
decrease or cessation of the secretory function of liver
ctlls possibly combined to some extent with passinZ of
bilirubin from bile canalicul: toward lymph and blood
essels Some retention may be present m early stages
also caused by a relative blochin, of hver and Rupf
fer cells

Biochemical mmvestigation of carbohydrate metabo
Hsm 1 total bihary stasis revealed a great decrease mn
the glycogen  the liver and musculature The longer
the duration of biliary stasis the less was the glicojen
content of the hver Blood sugar levels also decreased
probably because of the low glycogen content Hyper
ketonema was found with considesable mncrease m the
B hydroxybutyric acid content of the blood However
the § hydroxybutyric actd level decreased 1 long stand
g biliary stasis presumibly due to decreased produc
tion 1 the liver ay a consequence of the severe hepatic
Jesion In partial biliary stasis the glycogen content of
the hver and musculature was not decreased 12 days
after operation

Many different expertments were carred out to deter
e the cause of the low glycogen content m total bl
a1y stasis Edlund concludes that a disturbance of the
glycogen storing function of the liver 1s present caused
by disturbed glvcogenesis and ncreased glycogenolvsts

¢ essential disturbance was considered to be decreased
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formation of phosphate bound energy caused by dis
turbed metabolism 1n the 1socritic acd cycle possibly
with blocking between fumatic acid and sucame acd
These metabohic distutbances are probably started by
accumulition of bile acids 1 hver cells The ncreased
glycogenolysis may be caused by increase of the amount
of morganic phosphate decrease m pH or possibly
creased amylase activty In later stages of biliary stasts
the low glycogen content of the liver probably resuits
from the general functional disturbance caused by de
crease 10 parenchy mal cells and damage to the remaining
cells

Parenteral 1dmimstration of large doses of glucose
adenosine triphosphate or fumaric acid mcreased the
hver glycogen content 10 these anunals Secondary n
crease 1n blood sugar levels and decrease 1n blood § Ty
droxybutync acd content were also observed Parenteral
admmstration of amino acids msplin or B complex
vitamins together with glucose seemed to counteract the
glycogenetic effect of glucose 1n liver and musculature
Addition of amimo acids and glucose to ordmnary food
with or without addition of bile acids did not increase
the glvcogen content of hiver and musculature and did
not normahze biood sugar and blood ketone levels

No form of liver protection therapy even though 1t
increased liver glvcogen content prevented appearance
of lustologic dama e Neither enteral nor parenteral ad
mstration of amino actds glucose or methiomne had
any effect on the structural liver damage produced by
figation and cutting of the common bile duct However
1t 15 considered important 1n total bihiary stasis to use a
therapy which tncreases the glycogen content 1 the
Jner even though hepatic lesions cannot be prevented
The glcogen thus supplied gives the liver an energy
source for 1ts vital functions

Silent Gallstone Mandred W Comfort Howard k
Gray (Mayo Chme) and James M Wilson” (Mayo
Found) report 10 20 year follow up n 112 cases in

ST A e 5 189N N mber 1%
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which asymptomatic gallstones were found incidentally
during an abdominal operation In 30 cases indigestion
developed 21 patients reported colic and 5 had both
colic and jaundice The others remained asymptomatic

Cholecy stectomy was performed on 24 of the patients
with p Three died postop vely In the en
tire series 25 other patients died As far as can be ascer
tamed 21 did not experzence symptoms before death In
none was the cause of death related to galtbladder dis
ease

It 15 concluded that surgical treatment of the silent
gallstone may be classified as optional or elective Sur
gery should not be postponed after symptoms desvelop
and especially after attachs of colic appear By refusing
clective surgery the patient accepts the chance of ex
pertencing painful seizures and the increased nsh of
surgical treatment should complications of caleulus dis
€ase of the bilary tract appear

[An mstructive contribution to a subject of great practical 1m
port—Ed ]

Value of Duodenal Dramage Its Place m Diagnosis
15 discussed by S Allen Wilkinson 3 In 15 vears duodenal
drainage studies have been done over 1000 times at
Lahey Clinic Accuracy of mterpretatron of these tests
cannot be verified 1n all mstances because 1 many cases
surgery was not done However follow up indicates that
diagnoses were accurate in most cases Among patients
operated on accuracy of dragnosis was 94 per cent A
normal biliary tract was found 1n 531 patients Bilary
tract mfection without stones was diagnosed 226 times
common duct stone 237 and mahgnancy 6

Duodenal d 1T ded when d of
gallbladder disease 1s doubtful despite repeated Graham
tests There are few such cases because nearly always
Tepetition of the Graham test aiter four to six weeks of
strict dietary regul: reveals a normal
gallbladder or a nonfunctioming abnormal organ Lattle
more can be gained by using duodenal drainage In pa

@) S €l North Am 28587591 ] 1948
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tients with common duct stone whose galibladders have
been removed nothing can replace duodent! dramage
It hs been shown repeatedly that x rays will not reveal
these stones Drunage 1s of value 1 diagnosts of chol
angins revealing pus cells bactersa and tall columnar
epithelial cells of the Laliary tract stamed with bile It
m1y be used to determune presence or absence of bile
the duodenum of patients with jaundice thought to e
sult from common duct obstruction Obstruction can be
assumed to be present 1f with the tip of the tube m the
duodenum no bile s obtained Malignancy of the head
of the pancreas ampuila of Vater or nliary tree can be
assumed to be present if gross bload 1s found n the duo
denal contents and 1n x ray fails to reveal duodenal ul
cer Failure to find ¢ ross blood does not rule out mahg
nancy

Duodenal dramage should nat be carried out 1f dag
nosts 1s already established 1f the patient 15 very weah
or very 1l or 1f operation has already been decided on

Tecunic —A Rehfuss tube 1s passed through the mouth and
swallowed untif 1ts tip reaches the cardiac end of the stoma h
—usully to the first mark on the tube The patient 1s then
turned on the right side and instructed to swallow tube slowly
over 20 munutes to the thurd marh Thirty cc of 50 per cent
magnesium sulfate diluted to 100 cc with warm water 1s put
mto tube and the duodenal contents are siphoned back 1m
mediately Wath a pipet flechs which float 1n bile or form <eds
ment on the bottom of 1 pecimen bottle are withdrawn and
placed on a shde for microscopic study

Normal bile 15 yellow dark brown or mahogany and
clear or turbid Bale stained pus eells bactera or colum
nar epithelium may be regirded as conclusive evidence
of an infections process of the bilhiary tree Fus cells or
epithelal cells which are not ile stamed mav have ort
gnated elsewhere and have no diagnostic sigmificance If
duodenal ulcer has been excluded gross blood or strands
of bloody mucus almost always indicate mahgnancy
Cholesterol crystals or calcium bilirubin pigment usually
sadicate stones in the gallbladder or common bile duct
Stones were found 1 80 per cent of cases wn which crys
tals alone were present 1n over 90 per cent in which pig



BILIARY TRACT PANCREATIC SYSTEM 753

ment alone was present and in about 96 per cent in
which both crystals and pigment were present

Duodenal drainage 1s trme consuming and difficult but
proper use has saved manv patients from operation or
has venfied diagnosts of stones and indicated necessity
of an operation which might otherwise not have been
done

[A timely article on a dragnostic procedure too much neglected

when the indications for 1t exist as properly pomnted out by the
author —Ed

Effect of Ligation of Pancreatic Ducts and of Pan
createctomy after Duct Ligation on Serum Lipase Mar
tn M Nothman T Dennte Pratt and Joseph Benotts
(Boston) found the average serum lhipase level m 20
dogs to he 06 umt Lowest value was 02 and highest
values were 16 1n one dog and 1 1 and 12 1n three
others The pancreatic duct was ligated 1n all 20 dogs
after which the serum lipase content greatly imcreased
mall but | dog begsnmng within 24 hours 1iter opera
tion Serum lipase determinattons on six dogs the day
after higation gave values between 36 and 73 Average
amount of serum lipase in these dogs had been 04
average amount 24 hours after ligation was 51 and on
the second dav 7 After six or seven davs amount of
enzyme dropped in some dogs and rose 1 others 1 two
highest values were found 10 and 22 days after hga
tion

Increase of serum lipase 1s apparently due to its ab
sorption mto the blood stream when the flow of pan
creatic juice has been blocked To substantiate this con
clusion  the authors ligated the pancreatic ducts ot four
dogs and drew the tail of the pancreas through the ab
dommnal wall exposing the tip through the skin Serum
lipase value rose from 04 to 2 umits withn 48 hours The
tp of the exposed gland was then transected thereby
permtting pancreatic juice to escape The first lipase de
termination two davs after operation showed hipase to
be decreasing and the value returned to normal when
the fistula was well established

) J Lab &C1 M 33833860 1y 1948
-~
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The authors performed total pancreatectoms alone on
three dogs and on five total pancreatectomy was done
five to mne days after duct ligation Dogs with pancrea
tectomy alone showed a steady decrease of serum hipase
until death five or s1x days after operation In the other
five serum lipase rose marhedly after tying the ducts
After removal of the pancreas there was an immediate
drop of serum lipase In three animals hipase values were
almost zero on the second day after operation In the
other two there was an essentia) but less pronounced de
crease in the enzyme These two dogs were sull Inng
three and four weeks after pancreatectomy whereas the
other three died a few days after operation In the sur
vivng dogs serum Dipase levels rose to values above
normal three weeks after operatton The authors con
clude that serum lipase originates at least 1n part in the
pancreas The liver 1s suggested as another possible
source

{These experiments have a background of practwal mport
Cherry and Crandall (1932) found an olive il splitting enzyme 11
relatively large amounts 1n’"the blood of dogs after ligation of the
pancreatic ducts This became the basis for the clinical use of the
serum lipase test n the diagnosis of pancreatic disease One group
of investigators was unable to confirm Cherry and Randalls re
sults Such fatlure of confirmation would deprive the test of 1S
essential experimental confirmation Happily the investigation re
poned] here and several others venfy the origmal observations

Dilatation of Acini of Pancreas Incidence i Various
Pathologic States Archie H DBaggenstoss® (Mayo
Climc) observed this lesion 1n about 45 per cent of 270
cases of uremia and in about 20 per cent of 200 cases 1n
which death was not due to uremin In the latter group
acinar dilatation was most frequently associated with
carcinoma of the stomach (Fig 129) small intestinal ob
struetion {Fig 130) nfection (sepsis or septicenua) and
chrome ulcerative colitis

The geness of this lesion 1s mot hnown A viseid pan
creatic juice mght become nspissated and obstruct the
ductules and acim with resultant dilatatton Other pos

o) A k Ph 45462473 Ap 11948
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stble 1mportant factors are dehydration and interfer
ence with normal release and action of secretin caused
by excessive vormting  gastric distention which nhibits

pancreatic secretion  depletion of zvmogen granules

by
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excess vagns and sympathetic nerve stimulation anl
faiture of repirative proten synthesis of cytoplasm and
7yvmogen granules due to prolonged malnutntion Stnce
mamy factors probably cause dilatation of pancreatic
e vdults the same may be true regarding fibro
cvstic disease of the pancreas 1 children

Transition of Pancreatic Edema mnto Pancreatic Ne
crosis H L Popper H Necheles and Remper C Rus
sedl® (Michael heese Hosp Chicago) state that i dogs
njechion o secretin aiter pancreatic duct hgation pro
duces pancreatic edema but never pancreatitis When the
arterial supply of the ptncreas 1s interrupted in the pre
sence of pancreatic edema changes develop which range
from a mild form of intraperitoneal fat necrosis to severe
hemorrha ic and necrotizing pancreatitis Iither the
temporary 1schemia lowers resistance of the cells to the
enzymatic action of the edema or the pancreatic enzynies
of the fluid are activated by contact with smpared cells

These experimental observations have several clincal
applications (1) Local vasomotor changes may be re
sponsible for transition of pancreatic edema to pan
creatic necrosts (2) The extent of local vasomotor
changes may deternine the degree of pancreatitis (3)
If acute pancreatitis 15 diagnosed or susperted treat
ment should be directed toward dissipation of the edema
and avoidance of loral 1schemia Use of drugs which will
relax the sphincter of Oddt and prevent active inhibition
of external secretion of the pancreas may cause edema
to dusappear [ ocal ischemia may be avoided by prevent
iz shock and owntting medication that has a vasocon
stractor effect in the splanchnic area Papaverine 1s of
value because of 1ts vasodilating effect Paravertebral
$1och may also cause vasodilatation

Etiology of Acute Pancreatitis Expenimental Study
1 reposted by Rolf Lium and Stephen Maddock™ (Tufts
Caliege) Their object was hrst to obstruct the pancreatic
ducts and then to stimulate the gland by feedin,, 1dnn

ity LOtt 87 §8 JIr 1943
@ S8 O e on ek
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istration of parasympathomimetic agents such as pilo
carpine acetyIcholine and eserine or admumstration of
secretin. Two sets of experiments were pertormed with
each method of stimulation In one group both greater
and lesser pancreatic ducts were located but not tred 1m
the other a silk hgature was placed around both ducts
The element of surgical trauma was thus elimimated as a
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source of pancreatic mflammation Cats were used and
were usually Lilled 24 48 hours after operation
© fat necrosis occurred when simple laparotomy was
done with exposure of ducts but without hgation when
ducts were tied 1 starved ammals and no stimulant ad
mumstered or when animals with mntact ducts were fed
OF were given pilocarpine secretin or other stimulants
However when ducts were tied and ammals fed or stimu
Jants admunstered gross fat necrosts was found m most
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anmmnls and the pancreas on microscopic section showed
an nflammatory reaction which varied widely 1n degree
The mildest degree of pancreatitis was characterized by
widemng of the septa with inflammatory cells and exu
date 1 the septa Pancreatic tissue appeared normal
(Fig 131) The next stage showed more extensive in
flammation 1n the septa and beginning imvasion of lob
ules by nflammatory cells (Fig 132) The third stage
revealed begmning destruction of acim most pronounced
at the peniphery of the lobule (Fig 132) and in the last
stage the entire lobule was underg omg dissolution Fail
ure to find gangrenous pancreatitis and extensie vas
cular damage in these anumals 15 attributed to the anato-
my of the cat s pancreas

The authors conclude that acute pancreatitis results
from ductal obstruction 1n an actively secreting pancreas

[Those mterested 1n the theories proposed and the i estigations
carried out 1n the elucidation of this baffling problem should read
the article 1 1ts entircty Obviously the authors hold no brief for
the common channel theory which has numerous proponents The
avatlable evidence winch led to the chowce of expeniments under
taken and the probable factors operative m man whereby the con
ditions of the experiment are approximated makes for nstructwve
lrcadmg whether or not you agree with the investigators postu
ates —|

Acute Pancreatiis H L Bockus and Ednard C Raf
fensperger® (Unnv  of Pennsyhania) review therr ex
pertence in 10 cases Important etiologic factors 1n this
condition are excessive use of alcohol and biliary tract
disease In the present sertes the former factor was 1m
plicated 1n four cases the latter n five and both factors
1n one case

Acute pancreatitis follows no consistent symptom pat
tern The imtial pain 1s usually 1n the epigastrium and
may radiate to the left and to the area of the first or
_econd vertebra Pancreatitis may simulate rupture and
perforation of a hollow viscus or small bowel obstruc
tion The shocklihe state seen 10 some cases in combina
tion with gh epigastric substernal or high back pamn
may suggest acute coronary aecluston Because of these

@y NewdokStre] Med 43 5 259 Oct 15
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sinilaritres bedside diagnosis of acute pancreatitis
rarely if ever possible

Serum enzyme tests are of value 1n establishing
nosis The authors have observed marhed hyperenzy
emia during the first three days of 1llness i all cases
acute necrosis of the pancreas However absence of
creased blood serum enzymes does not exclude the
sibility of pancreatic inflammation The serum amyl
test (saccharogenc method of Somogyi 1s used by
authors) has proved of greatest value because it may
done within one hour In pancreatiis the level of ser
amylase rises earlier than does that ot lipase After
first 48 hours the serum lipase determination (Loer
hart method as modified by Cherrs and Crandall}
the greatest value Concentration of serum hpase rem:
greater for a longer pertod than that ot serum amyl
The authors perform these tests routinely on all pati
suspected of having acute cholecystitis or severe bih
colic ont patients with acute severe abdominal pain
undetermmned onigin or severe mn)ury to the abdomen
on those admstted mn a shocklihe state Serum amy.
concentrations of 500 mg or over are highly suggest
1f not indicative of primary acute pancreatitis

Hydrolys:s of fat hy pancreatic enzymes into glyct
and fatty acids and the combination of these substat
with calcium to form caletm scaps may result mn 2
creased calcium concentration 1n the blood serum In
present sertes the most seriously 11l patients had the 1
est serum calctum vilues In two hypocalcenia was
ficrently marked to necessitate admimstration of cale
mtravenously Appearance of hypocalcemia on
fourth day or later may support the diagnosis of a:
pancreatitis

According to Bellet profound changes occur in
electrocardiograms of many patients with acute panc
titis Inversion of the T waves in lead I 1n the o
lumb leads and in precordial leads accompanted by v.
g degrees of depression of the S T segment are s

. ’{l‘ffe changes gradually return to normal with 1mpri
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ment 1n the clncal state In conjunction wath the climeal
picture they nught be confused with the findings of
acute myocardiat infarction

Operition during the acute phase 1s generaily con
sidered unwise Tor rehef of pamn demerol ® with it
atropine lihe action 1s the analgesic of choice Use of
morphine should be avoided Phenobarbital may be
given as needed Paravertebral block on the left side at
the level ot the erghth to tenth thoracic spial processes
may be considered Shock nd dehydration shoutd be
vigoroushy treated Since ciabetes mellitus occasionally
accompates acute pancreatic necrosss glucose nfusions
must be given cautiously and blood su,ar determined
frequently With occurrence of hy perglycenua 5 10 units
of regular msulin should be given subcutaneously with
ewch 25 Gm glucose intravenously Of greater impor
tnce 1s the necessitv for avoiding insulin shock and
hypoglycemia

Hormom! stimulation of the pancreas should be
avorded A misal tube should be introduced mto the
stomach with ats up proximal to the pylorus so that
gastric Junce containing hydrochlorie acid does not pass
mto the duodenum Copstant Vangensteen suction
should be maintained Soluble or msoluble alkahs are
admimstered every one or two hours during the period
of suction Atropine sulfate (1/751/150 gr every four
hours) + used to depress vagal activity and reduce vol
nme of gastric veeretion Lphedrine mas intubit the flow
of pancreatic juice Dru,s which stimulate the vagus
neries are to be withheld If a calerum defict 15 detected
calom gluconate should be admtmsteted parenterily

(A convincing summary of generally accepted concepts with
reference to precipitating ‘and cansative factors symptoms sign
and treatment w its major aspects of a primary climeal entity or
satercurrent acute manifestation of a chronic disorder well desery
i the appellation abdommal catastrophe —Ed )

Allergac Pancreatiis Pancreatitts due to allergy 1s
either very rare or unrecognized Jane Schaffer® reports
such a case

e CF s M RU 6204 07 Othe
() P rman .
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Man 48 was hospitalized June 3 1947 because of urticania
and abdominal pamn for one day The pam was constant scvere
ani cramping and aro e i the midepigastrium then pas ed to
the back It was accompanied by nausea and yomiting without
diarrhea Interrmttent severe attacks of generalized urticaria
with or without abdomunal pain had occurred for five years
In 1943 he had acute pancreatitis confirmed on laparotoms
and treated by Whary tract dranage

On admusston pulse rate was 140/minute respiratory rate 32
and temperature 101 T The body was covered with giant
wheals There was diffuse abdommal tenderness with muscle
spasm most pronunent in the midepigastrium Leuhocyte count
was 84 0 with 69 per cent neutrophils Serum amvlase value
was 300 umits and urine amylase value 438 units

Pyribenzamine ® 150 mg was given orally at 6 pm the
day of admussion and 100 mg was given four tumes daily
thereafter Within an hour the abdominal pain and hives be
£an to subside and 1n three hours he was free from pain and
relatively free from hives He remared asvmptomatic except
for nausea and abdominal distress which was relieved by giv
ing the drug after meals He was discharged the fourth hosps
tal day and remamed well On June 9 serum amylase value
was 115 uuits and urine amylase value 140 units

When a patient known to have allergies has gastro

stinal 1 the possibility of allergy must be
considered Symptoms caused by allergy may simulate
appendicitis bihary colic or intestinal obstruction An
excess of eostnophils 1n mucous discharges and blood 1s
apparently unreliable 1n dragnosis of specific allergies
Gastroscopy and sigmordoscopy can be used to incrimi
nate definstely suspected food allergens by observing
mucosal changes after ingestion or direct application of
suspected food X ray examination of the stomach gall
bladder and colon using allergen and barum meals
has been useful 1n some cases

L The accuracy with which an unu val di ord r mav be diag
vosed depends upon the d gree of suspic on aroused m the chn
'lllzn This 1 undoubtedly an unusual manifestation of visceral
allergy but there 1s no reason to beleve it cannot cccur 1 View
of the protean matu e of allergy The urtica 1 associated with the
al tnal mamfestations 15 always a diagnostic signpo t and should
g‘\:‘ap;use 10 any surgeon I have seen instan es of hepatic allergy

ers ed Dy generalized urticarta vomuting diarrhea general
1 edodbdomnal pam followed by cterus and a t nder enlarged
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Relief of Pain 1n Acute Pancreantis Sesbert Pearson
and Jobhn C Lungren' (Long Beach Calif) state that
etamon® (tetra ethylammontum chloride)  effectively
blochs sympathetic and parasympathetic nupulses at the
ganghonic synapse Because both sympathetic and svagal
stumuli incite pancreatic secretion they assumed that the
drug would be of benefit 1n the nonsurgical treatment of
acute pancreatitis and used 1t 1 one case

Woman 32 was hospitalized at 3 pm February 24 with
severe upper abdonunal pain nausea and vomiting The pamn
radiated around botly costal borders was viselike and became
severe intermittently with a steady pain bitween paroxysms
She had had occasional episodes of similar severe pam for the
preceding 10 years Cholecystectomy was done m 1943

The patient was 1n acute distress restless and groamng 1M
pain with knees drawn up There were marked tenderness and
muscle guarding n the epigastric region  Temperature Was
992 T and pulse rate 104 W hute blood cell count was 14950
with 80 per cent polymorphonuclear leukocytes Serum amyl
ase valur at 8 pm was 2017 mg sugar/100 ce (normal 70
100 Somogy1 modified techmic) Serum bilirubin level was 17
mg /100 ec (normal 0108 mg ) At8 45 5cc etamon® solu
tion was ad nts Iy Although she complained
of numbness 1 the feet and hands and that her hips felt weh
the abdominal pain disappeared while the solution was bemng
mjected At 7 am abdormnal pan recurred At 8 15 5 c¢
etamon® was given intravenouslv the pain agam diappeared
immediately but she complained of a tingling sensation 1n the
hands and feet and of some difficulty 1n focusing her eyes
During the next 36 hours 3 cc doses of etamon® were gnen
intramuscularly four times Serum amylase and bilirubin level
declined gradually in the three days after admission On March
3 she reported that she had remained well Serum bilirubm
level on March 22 was 04 mg /100 cc

[This apparently was an nstance of acute exacerbation of
chronic relapsing pancreatitis It t to he hop d that etamon® will
prove_as effective n every nstance Severe tovic reactions occa
sionally occur folfowng 1ts 50 that this possibility
st be borne in mind and promptly corrected by the intravenous
admumstration of 05 10 mg nco tigmmne —Ed ]

Ppancreatic Function as Measured by Analysis of Duo
denal Contents before and after Stimulation with Secre
tin George R Dornberger (\Maro Found) Aandred W
Comfort Lre I Wollaeger (Mayo Cli  ~ |t
T A W ot Med &S g 2550552 D omb
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schelle H Power (Mayo Found ) analyzed the duodenal
contents for volume and bicarbonate and enzyme content
it 28 cases of proved chromc pancreatitis before and
after stimulation with secretin Before secretin stimula
tion values are not indicative of disturbance of external
pancreatic function unless there 1s almost complete ab
scence of btearbonate and of enzyvmes because values for
normal persons lie m a low range

A rough correlation exists beween the degree of pan
creatic destruction as judged by chimcal course and
pathologic findings at operation or necropsy and the re
sult of the secretin test The test demonstrated nsuffi
cient external secretion i all cases of pancreatitis with
extensive parenchymal destruction as indicated by cal
cification diabetes and steatorrhea It also disclosed dis
turbance of external function 1n over half the cases of
chronic pancreatitis without evidence of extensive par
enchymal damage

The test gives relable mnformation onlv when the
strength of the secretin 1s standard and the duodenal
contents have been vel
nated by acid gastric contents Since total enzyme de
terminatrons did not furnish mformation not given by
determmations of volume and bicarbonate and total by
carbonate concentrations 1t would appear that the last
three parts of the secretin test are most useful n evaluat
mg the state of external function of the pancreas An ex
planation for this lies 1n the fact that pure secretin 1s an
active stimulant of secretion of water and bicarbonate
but merely washes out the enzymes

The test discl of external
more often than did fecal analysis and appeared to be of
greater value in diagnosis of chronmic pancreatiis This
was especially true when diagnostic sequelae of pan
creatitss were not present However since the test alone
will not distinguish between impaired external function
due to pancreatitis and that due to other causes 1t has a
definite but lumted place i diagnosis of pancreatitss

Gt eot gy 11701713 N mbe 1948
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(Authorities differ as to the diagnostic value of this test. For
example McDonough and Heffernan 1n a paper on chronic relaps
g pancreatitis i Surgical Chmes of Morth Amersca June 19
quote Dozzi and Bockus (Bockus H L. Gastro enlerology {Pinl
ad Iphia W B Saunders Company 1946) Vol III p '758) as
follows It seems highly unlikely that any estimation of enzymes
m the duodenal flnd in chromic disease of the pancreas will fre
quently yield information of great diagnostic value which 15 not
suggested by fecal analysis disturbance of COH metabolism roent
gen ray study physical exammation or serum enzyme tests with
the utilization of pancreatic enzymes

In yespomst to my gquery on this matter Dr Dornberger sub-
mitted the following comment The secretin test has a defimite
but limited place m the diagnosis of chronic relapsing pancreatstis
Determmnations of total volume concentration of bicarbonate an
total bicarbonate are the smportant parts of the test rather than the
values for enzymes Twelve patients with proved chramc relapsing
pancreatitis without any of the sequelae such as dbetes steator
thea or calcification of the pancreas were studied with the secretn
test durmg the interval between attacks when serum enzyme
values were normal Presumfinely abnormal salues for volume
and bicarbonate or for bicarbonate alane disclosed disturbance of
external pancreatic secretion 1n 7 of the 12 patients —Ed

Total Fecal Solids, Fat and Nitrogen Study of Pa
tients with Chronic Relapsing Pancreatitis George R
Dornberger (Mavo Found ) Mandred W Comfort Eric
F Wollae er (Mayo Climicy and Varschelle H Power®
(Mavo Found ) made tntake excretion studies on 10 pa
tients wih chronic pancreatitis and sequelae such as dia
betes calaification and gross steatorrhea and on 10 pa
tients with chromic pancreatitis but no sequelae Onlv
the differences between the average daily fecal values of
total solids fat and mtrogen tor a normal group and the
group of patients with sequelae were statistically sigm
ficant Average daily total fecal solids varied from 85
to 876 Gm (normal limuts 13-422 Gm ) average daily
fecal fat from 31 to 444 Gm (normal 1171) and
average daily mtrogen from 12 t0 56 Gm (normal 09
25 Gm) Losses were less than those m previoushy
studied patients who ingested the same diet but 1n whom
pancredtic JUice was excluded completely from the intes
tine
Abnormal steatorrhea on the basis of fecal analysis
was found m only one case of chronte pancreatitis with

TGy G tosmt logy 11791700 N wbe 1948



BILIARY TRACT PANCREATIC SYSTEM 767

out lications It was d able 1n all patients
with complications Fecal losses were roughly propor
tional to pancreatic damage

In four cases the studies demonstrated an otherwise
unrecogmzed shzht degree of steatorrhea and insuffict
ency of external secretion Thus carefully conducted
studies are of value in detecting minor degrees of ex
ternal wnsufficiency Analysis of feces for total fat gave
more 1formation m the early diagnosis of pancreatic
insufficiency and of pancreatic disease than did analysis
for total fecal solids or fecal mtrogen Abnormal azotor
thea does not always accompamy abnormal steatorrhea
and 15 not necessanily a part of the picture of insufh
crency of external pancreatic excretion In patients with
sequelae loss of calories m the stool as fat and proten
reached 536 calories a dav which was about six tumes
the average loss for normal persons or for patients with
out sequelae

The authors conclude that occistonally tn the absence
of other diagnostic features intake excretton studes will
provide data diagnostic of chronic pancreatitis

Chronic Relapsing Pancreatiis Analysis of 27 Cases
Associated with Disease of Biliary Tract 1s presented by
Earl E Gambill Mandred W Comfort and Archie H
Baggenstosst (Mayo Clmmc) This conditton with or
without associated bilrary tract disease affects males
more often than females begins at any age and exhubits
no predilection for the very obese In 19 of the 27 pa
tients pam was the first symptom mentroned It 1s the
most typical and arresting mamfestation of the disease
In five patients 1t had been present for over 10 years
Character of the pamn was varable It recurred 2s
irequentlv as ance every four vears and as often as once
daily In 23 panients 1t was severe The possibility of
paj was, d b; of the epigastric
Ppain to the left upper abdomnal quadrant left anterior
chest left shoulder and left side of the backh Serzures
often lasted for days rather than hours as 15 character

G toet fey113s Jly 1948
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1stic of biliary cohic There were all manner of associated
ntestinal symptoms Half the patients seen during an
acute attach had fever Jaundice was present m almost
half the patients and about the same number had tender
ness 1n the upper abdomen Liver was - e
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patients and occasionally vague epigastric masses were
felt Twenty three patients for whom data were avail
able showed an average weight loss of 289 1b Diabetes
was apparent in three patients and was revealed i an
other by a glucose tolerance test Serum amvlase and
lipase levels were never elevated between acute attacks
but were occasionally elevated during attacks The value
of doing both tests 15 indicated by the fact that the two
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enzymes were not always simultaneously elevated The
secretory the p to stimul by
secretin studied in five patients was dimmmshed m all
Steatorrhea was obvious n three patients and was de
tected by laboratory studies in six X rays of the pan
Creatic region of seven patients disclosed calosfications
i five

Diagnoses made before referral of the patients 1n
cluded duodenal ulcer cholecystiis appendicitis and m
testinal obstruction Diagnosis was suggested before
operation at the Chime for less than half the patients

Steatorshea diabetes calerfication and duration of

2
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pain 1re thought to be the most important diagnostic
clues Disease of the intestinal and urmary tracts and
heart must be excluded

When a diseased gallbladder 1s found remissions of
pancreatitts often follow cholecystectomy with or with
out choledochostomy Pun may be relieved by ephedrine
sulfate or papaverine hydrochlornide or 1if necessary
optates A bland diet 15 given and use of alcohol 1s for
bidden Diabetes 15 controlled Steatorrhea 15 treated by
a lugh caloric high protemn high carbohydrate low fat
diet by admumstration of creatin tablets or by both
megasures

Necrosis with organization and pseudocyst formation
frequently found in study of biopsy specimens of the
pancreas of these patients 1s illustrated 1 Figures 133
and 134 Fibrosis and atrophy of later stages are shown
1n Figure 135

Chronic Recurrent Pancreatitis Clinical and Labora
tory Aspects Figure 136 gives the mcidence of symp
toms of clironic pancreatitis found by R O Muether and
Willam A kmght Jr® (St Lows Unnv ) 1 1 study of
28 males and 30 females Although symptoms are not
spectfic | of abd, 1 pamn food e
and diarrhea especially when associated with severe
exacerbations which subside on symptomatic treatment
and when not 1 with gastr ! liver or
gallbladder disease should suggest chromc pancreatitis
Pain 1s a constant feature and may be present 1 epigas
tnium back or night or left upper quadrant and some
times mny radiate to hips or neckh It 1s contmuous and
characterized by crescendos

Glucose tolerance tests serum cholesterol level con
sistency nd composition of stool and gastric analysts
were of little use 1 diagnosts Serum diastase levels are
dla;:nomcall) elevated during exacerbations and ni1y re
mamn so during remussions The fevel may change sigmifi
cantly mn a short peniod makmyg repetition of the test
desirable at frequent intervals whether symptoms are

G G oro v ehEr R 4R sy



BILIARY TRACT PANCRENATIC SYSTEM 771

severe or muld Normal serum diastase range les be
tween 80 and 150 umits with absolute lower limit at 60
and absolute upper limt at 200 umts In the present
series 644 per cent had diastase levels of 150 or more
umts during remssion and many had levels well above
300 umits without acute symptoms

{Elmans research m acute pancreaut:s has dome much to
stimulate our mterest n anl familarize us with 1ts symptom
signs 201 treatment By the same tohen the imve tigations of
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Comfort and his assoctatcs (1946) 1n primary cf ronc relapss g
pancreatitt have had a3 simlar effect with resrect to the chromc
form 1 beth ats latent and acute phases It 15 not clear from this
article how many of the 58 patients had assoctated discase of the
gallbladder Its presence woutd have direct bearmg on svmptoma
tology and d agnosis If there was 10 such assoctation the series
15 form datle and not only be peaks an enviable famil arity aath
the disease 1n ws vanous mamiestat ons but suggests an incilen ©
far_greater than 1s generally suprosed —Ed 1

Pancreatic Calcification Study of Climical and Roent
genologic Data on 39 Cases In the absence of sur,ical
OF postmortem examination of the pancreas esidence of
Pancreatic caleiication 1s primarily a matter of roentgen
Vistalization since there are no symptoms or signs by
which calesfication can be diagnoved Earl & Gambill
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and David G Pugh? studied data on 39 patients who on
roentgen examuntion at Mayo Clinie between 1939 and
1943 were found to have pancreatic caleification In 22
calcareous deposits were associated with relapsing pan
creatits Diagnosis of relapsing pancreatitis was made
1 the presence of recurrent severe usually prolonged
attacks of pamn i the upper abdomen provided other
causes for such attacks had been excluded and there
was evidence of one or more of the following (1) other
wise unexplamed steatorrhea (2) pancreatic caleinea
tion on xray surgial exploration or autopsy (3)
supernormal concentration of amylase or lipase 1 blood
serum  (4) enlarged hard nodular edematous pancreas
observed at surgery and (5) leukocytic 1nfiltration 1n
terstitial fibrosis residual necrosts atrophy calcification
pseudocysts and abscess formation pancreatic tissue
obtained for biapsy or at autopsy Four other patients
had probable but not proved pancreatitts and eight ,ave
2 history corupatible with but not typical of pancrea
titts Five patients had no history suggestive of pan
creatitis

In patients with a history of pancreatitts time nterval
between owcurrence of the first painful serzure and dis
covery of ealcification varied greatly In one fifth of such
panents calaification became evident within a year after
onset of pain but in another fifth caleification was not
discovered until after 11 22 years

Complications associated with pancreatic calaihication
were duabetes mellitus  steatorrhea  gastromntestinal
hemorrhage morphimsm pancreatic pseudocyst pan
creatic abscess and peripheral neurstis Diabetes or stea
torrhea or both accurred only 1n cases of calaificatrion
with a hstory of pancreatitis There was a hy h degree
of positive correlation between extent of caleification
the pancreas and incidence of diabetes and steatorrhea
Thus only 4 of 25 patients sith caleincation hrmted to
the head of the pancreas had diabetes or steatorrhea
whereas one of these conditions was found in 9 of 11
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patients with calaification imvolving the entire pancreas

[Observations and conclusions of convincing nature The matter
of gastroentenic hemorrhage and 1ts possible mechamsm intrigues
on In the series reported by Muether and hmght (this YEAR
Book p 7/0) the mexdence was 23 per cent and tn this seres 8
per cent Therefore 1t 1s logical to consider chromc pancreatitis a
possible cause of bleeding of obscure orgin Pancreatic carcinoma
may also give rise to gross hemorrhage usually 1n the form of
melena —Ed 1

Diagnosis of Carcinoma of Pancreas Arrmigo Raa?
(Univ of Sao Paulo) reviews 10 cases observed during
1936-46 When first seen eight patients were in such an
advanced stage that partial pancreatoduodenectomy was
not feasible The three maimn reasons for the delay mn
diagrosss are that (1) the disease progresses msidiously
and causes symptoms only 1 an advanced stage (2)
there are no characteristic symptoms and signs of pan
creatic carcinoma therefore the physician does not think
of this possibility (3) physicians and surgeons still
think that the chief symptom of pancreatic carcinoma 1s
pamless scterus For the first of these causes there 15 no
practical solution but the other two can be elimmated by
knowledge of the symptoms and signs of the disease

Many patients do not have icterus In a subject aged
about 50 with weight loss anorexia and usually epigas
tric pain roentgen for a gastr 1
leston should be made 1f none 1s found the possibility
of pancreatic carcinoma should be considered and the
Patient examined by exploratory laparotomy

Patients who present icterus with or without pain
should be suspected of having a sertous disorder of the
bihary passages or pancreas If they are in the cancer
age a careful hustory should be taken and appropriate
laboratory examinations made to find out whether they
have pancreatic carcinoma If a defimtive diagnosis 1s
10t established abd, 1 exp 1s md 4

A special group of patients presents anorexia weight
loss nausea vomiting and diarrhea before the appear
ance of icterus This picture frequently decerves the phy
Steian and he makes the appropriate laboratory exam
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and David G Pugh® studied data on 39 patients who on
roentgen exammation at Mayo Climic between 1939 and
1943 were found to have pancreatic calaification In 22
calcareous deposits were associated with relapsing pan
creatitts Diagnosis of relapsing pancreatitis was made
m the presence of recutrent severe usually prolanged
attacks of pam 1n the upper abdomen provided other
causes for such attacks had been excluded and there
was evidence of one or more of the following (1) other
wise unexplammed steatorrhea (2) pancreatic caleifica
tion on xray surgical exploration or autopsy (3)
supernormal concentration of amylase or lipase 1n blood
serum (4) enlarged hard nodular edematous pancreas
observed at surgery and (5) leukocytic nfiltration 12
terstitial fibrosis residual necrosis atrophy calaification
pseudocy sts and abscess formation 1n pancreatic tissue
obtained for biopsy or at autopsy Four other patients
had probable but not proved pancreatitis and esght gave
a history compatible with but not typical of pancrea
titis Five patients had no history suggestive of pan
creatitss

In patients with a history of pancreatitis time mnterval
between occurrence ot the first pamntul serzure and dis
covery of calaification varied greatlv In one fifth of such
patients calerfication became evident within a year after
onset of pamn but 1n another fifth calaification was not
discovered until after 11 22 years

Complications associated with pancreatic calasfication
were diabetes mellitus  steatorrhea  gastrointestinal
hemorrhage morphimsm  pancreatic pseudocyst pan
creatic abscess and peripheral neuritts Diabetes or stea
torrhea or both occurred only in cases of calafication
with a history of pancreatihs There was a high degree
of positine correlation between extent of calcification n
the pancreas and incidence of dnbetes and steatorrhea
Thus only 4 of 23 patients with calafication himited to
the head of the pancreas had diabetes or steatorrhea
whereas one of these conditions was found in 9 of I1
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of the patients A diabetic type of dextrose tolerance
curve was found m 18 of 21 patients tested and suggests
that this procedure may be of greater value diagnosts
cally than has previously been recogmzed

Despite Inck of a radiopaque dye which can be selec
tively absorbed by the pancreas evidence suggestive of
pancreatic neeplasm was found 1n 35 of 72 patients ex
ammed r hically C signs were
trreqularity of duodenal contour distortion and displace
ment of the stomach deformuties of duodenal bulb and
expansion of the duodenal loop

Although there are no pathognomomc critersa for pan
creatic neoplasm and the chimcal picture 1s somewhat
variable the essential features are so defimte and the
procedures mentioned so helpful that diagnosis should
be made earlier and more accurately than 1t 15 at present

[Recent contributions mcluding this” one  have approppately
stressed the predominance of pamn 1n the symptomatology of pan
Creatic carcimoma It becomes more severe as the disease pro
gresses the u ual opiates become sncreasingly tneffectual and the
constant suffering leads to rapid general deterioration The poor
physical condition does not always permit of those surgical pro
cedures whi h are successful to variable degree 1 the relief of pamn
of chrome refapsing pancreatiis A number of years ago Case
showed that reltef may follow deep Toentgen therapy m certam
instances and I can confirm that fact My last patient with nop
erable pancreatic carcinoma expertenced relief for over four months
aftet all other measures failed and fortunately dsed before the pam
recurred Lundy has myected a solution con 1sting of 075 per cent
of ammonium sulfate and benzol alcohol {dolamm®) into_the
Post planchmic trunk ani ohta ned relief for varsable pertods —Ed J

INTESTINAL TRACT

Hormonal and Vitamin Factors 1n Intestinal Absorp
tion Theodore L Althausen? (Umv ot Califorma)
found that i rats removal of adrenals hypophvsis
ovares or thyroid glands 1s followed by decrease ant 1n
testmal absorption of glucose Adrenal cortex anterior
Pitwitary and ovarian hormones affect intestmal absorp
ton indirectly Thyrowd hormone when admimstered to
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mation and arrnves at the correct diagnosss too late

Finally there are patients who show the il symp
toms of anorexia weight loss and pain in a mid form
and come to the physician with palpable tumor the diag
nosis 1s made too late ind radical treatment 1s then hope
less

[There 15 nothing original 1n these observations but one cannot
stress too frequently the necessity of excluding pancreatic car
ctnoma 1 the nonscteric group especsally m the absence of obyec
tive evidence of gastric carcmnoma —.

Carcinoma of Pancreas Diagnostic Criteria In the
hope of furthering earlier recogmtion of carcinoma of
the pancreas Grayson F Dashiell and Walter Lincoln
Palmer® (Unnv of Chicago) reviened 90 cases 1n all of
which diagnosts was confirmed at operation or autopsy

Predominant complaint was pan followed mn fre
quency by jaundice weight loss anorexia constipation
nausea and vomiting Pain was an extremely important
and early symptom and was present 1n 83 per cent of the
cases Although tarable mn character 1t was tyvpreally
dull and persistent and located high 1n the abdomen but
occasionally 1t was referred to the fower part of the ab
domen It was primary n the back mn 14 patients and
raciated to the back m 22

Jaundice was present i 60 patients being panless 1
only 15 The gallbladder was palpated preoperatively
58 per cent of the jaundiced patients

An epigastric mass was noted 1 about one third of the
patients Progressive and rapid wesght Joss was promt
nent 1n 80 per cent Persistent anorexia was cited 1s 2
symptom by only 36 patients but when present it was
among the earliest symptoms and therefore by 1tself may
Le sigmbeant Diarrhea though present i only 18 pa
pients was persistent and accompanied by steady and
continuous patn rather than typical cramplike ntermit
tent pan Unexplamed persistent ditrrhea with ab
domnal pan and weight loss should therefore suggest
the possibility of pancreatic disease

Glycosuna ustally transient occurred an 27 1 per cent
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The chmcal concept of pathologically accelerated 1n
testinal absorption with resultant signs and symptoms
1s advanced In patients with hvperthyroidism or Pagets
disease glycosuria postprandial hyperglycenua and high
oral glucose tolerance curves are often thought to mnd:
cate diabetes mellitus but are actually due to accelerated
ntestinal absorption of sugars and starches The logical
diet for such a2 patient 15 one high 1n calories and
starches Insulin should be withheld unless fasting blood
sugar level 1s elevated High oral galactose tolerance
curves are of diagnostic value 1n these patients except
the presence of hepatic nsufficiency Patients with myx
edema and Addisons disease have low oral galactose
tolerance tests showing reduced intestinal absorption of
carbohydrate rather than increased utihzation Admims
tration of thyraid to persans with myxedema increases
intestinal absorption of glucose

In a single case of typical pellagra intestinal absorp
tion of galactose was markedly reduced but was greatlv
elevated by treatment with mcotimc acid and brewers
yeast

Study of Absorption of Fat and Carotene from Gastro
intestinal Tract. The hpolvtic hvpothesis of fat absorp
tion advocated by Verzar and McDougall 1n 1936 maimn
tains that ingested fat 1s emulsified to soap with com
Plete hvdrolysis to fatty acid and glycerol m the small
intestine intestinal mucosal cells are 1n a solid pavement
epithelial structure fatty acids pass through the mem
brane as soluble complexes with bile salts while glycer
Wes do not pass all fatty actd 1s resynthesized to trt
glyceride 1n intestinal cefls during which phosphoryla
tion under adrenal control 15 essential paraffins are not
absorbed and particles of fat pass 1nto the blood stream
via the lacteal lymphatic system

Frazer in 1938 suggested the partition hypothests of
fat which maintains that emulsification occurs through
a triple complex of fatty acid bile salt/ lower glyceride
only partial hydrolysts to fatty acids and di and mono
glycerides and later glycerol 1s possible outer mucosal
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normal rats 1n doses sufficient to ncrease basal metabolic
rate by 50 per cent conspicuously mcreases tntestinal
absorption of glucose by stmulating the chemical
mechamsm responsible Preferential absorption of glu
cose 15 accomplished through obl phosphorylation
or conversion of each molecule of glucose to a hexose
phosphate as soon as 1t enters a mucosal cell To com
plete absorption hydrolysis of hexosephosphate with
liberation of 2 molecule of glucose must occur at the dis
tal mucosal cell barrer before glucose can reach the cr
culation In dogs adnumistration of thyroxsn mereased
rate of glucose absorption in renal tubules but renal dio
drast® excretion which does not 1volve obligate phos
phorylation was also increased This finding and inhibt
tion of tubular transfer of diodrast® and glucose by
phlonzin permits the assumption that thyrotd hormone
brings about preferential absorption mamnly by acting as
a transmutter of oxidative energy rather than by oblhigate
phosphorylation

Several vitamin B complex factors enter promnently
mto formation of enzymes which play an essential part
i oxidative phosphorylation Dietary deficiency of vita
min B complex feads to pronounced decrease m prefer
ential intestinal absorption of glucose but not in absorp
t1on of substances which takes place by simple diffuston
In rats recovering from witimn B deficiency glucose
was absorbed at a greatly increased rate prosviding evi
dence of the specsfic role of vitamin B factors in prefer
ential and intestinal absarption Studies i the Warburg
apparatus showed that oxygen consumption of ntestinal
tissue shees from vitamn B defictent rats was reduced
pmpomonnteh to decrease in infestinal absorption of
glucose 1n these rats In rats recovering on a vitamin B
supplement 3 sigmficant 1increase 1n local oxygen con
symption corresponded to the rise mn intestinal absorp
n of glucose These facts suggest that thyrowd hor
mone probably controls preferential and intestiml ab
sorption through activation of oxidative enzyme svs
tems m which B vitamins are an essentia

o
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but the amount m the body was much less m group 3 This may
have been the same distribution n group 1 and 2 when the
amount of carotene was 6 my, mstead of 20 mg The location of
the carotene in the oil fed rats would suggest that the carotene did
80 along with the 1 The location of the carotene n the hiver 15
not an indwation that 1t reached 1t wia the portal vem —E1

Alterations 1n Colomic Function in Man under Stress
Expenmental Production of Sigmoid Spasm 1 Healthy
Persons Utihzing exther direct proctoscopic observation
or balloon kymograph techmc Thomas P Almy Fred
hern Jr and Maurice Tulin (Cornell Umiv) stadied
the functional state of the sygmord 1n 45 experiments on
39 subjects who had no chinical colon disorder Stimul:
used included immersion of the hand n ice water 1n
duced hypoglycemia discussion of stress producing hfe
situations and evocation of baseless fear by spectal con
ditioning None of the stumuli solely or directly affected
the colon and all were unpleasant Development of
colomic changes was not related to stimulus 1ntensity

Tn about half the subjects the stimuli caused mcreased
sigmowd contractihity which was associated with emo
tional tension and bodily reactions designed to protect
the individual under stress In unly two experiments did
this general reaction to stress appear without sigruficant
changes 1n colonic function Colonic changes are part
of 2 normal general pattern of adaptation to emvren
mental changes regarded as threatening security

Bodily reactions correlated with colonic changes
cluding sweating shin pallor muscle tension in neck
and chest sighing and hvperventilation elevation of
systolic and dastolic blood pressure conjunctival mnjec
tion and reduction m gastric motility Colontc changes
followed 1msulin admimstration when the lowest pomt of
blood sugar curve had been reached and during 1ts return
to normal Thus cotncsdence suggests that sigmoid spasm
ts allied to general homeostatic mechanisms by whch
Orgamisms adapt to an unfavorable environment

1 these experiments sigmoid spasm was strikingly
mted with distinct emotional conflict Results indi
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lavers present a canmicular structure and fatty acids pass
through the membrane either as soluble compounds of
complexes wlile glycertdes pass as negatnely charged
parucles 1n a finely dispersed emulsion the adrenal cot
tex controls normal electrolyte balance which 1s closely
related to absorption of charged particles resynthess 18
not essenttal 1 the absorptive mechamsm and the fatty
acid fraction passes to the [iver mamly via the portal
system whereas glycerides pass v1a the facteal lvmphatic
system to the blood stream and thence to the tat depots

David W Molander! (Univ of Minnesota) studsed fat
absorption 1n rats and the efficiency of mmeral ail corn
ol and fatty acds of corn o1l as carrers of carotene
About 65 per cent of mineral ;i emulsion with particle
s1ze of 05 p or less was absorbed from the alimentary
tract of rats and about 66 per cent of carotene contained
was absorbed Carotene absorption was sumilar when
corn otf was used as the carrier Mixed fatty aads of
corn o1l were not efficient carrters of carotene across
the gastrointestinal wall Most of the corn ol was ab
sorbed from the gastromntestinal tract without hydrolv
sis to fatty acids but 1n the form of small droplets Mm
eral or corn omls gave systemic distnbution but fatty
acids of corn oif carried most absorbed carotene to the
liver

IThe physiologic pracesses concerned with the absorption of fat
from the gastrointestinal tract are not clarified The authors outhne
the two predonunant hvpotheses with reference to such mechamsm
I requested Dr 1 L Bollman of the Department of Experiméntal
Medicine Mayo Climie to review this myestigation and to com
ment  This article leaves a2 I5t to be desired to substantrate the
Conclusions drawn Table 2 of the artcle should also contam a
control grovp m which the carotene was fed without beng dis
Colved 1 ol The carotene was campletely dissolved i the muneral
o1l and 1 the corn ol but may have been m the form of mranules
when mixed with the fatty acd  The failure of absorption may
have been dur to the size of the carotene particles and may have
nothing to do with the fatty acids present Fecal fatty acd data
chould hate been included to show that the fatty acids wire ab
Shoted as our rats frequently have mild diarchea when fatty acids
ave fed (Tables 8 9 an1 10 of the article)

Group 3 rats had only a third the amount of carotene of groups
1 an’d 2 The amount foun 1 m the finer was simiar n all groups
TGy AT IR AN 1LYy
s
7
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600 units/cc when apphed on cotton pledgets to bowel
mucosa for 24 hours caused small sharplv circumscribed
areas of mflammation and edema Boiled tears and saline
produced no lesion suggesting that lysozyme mav be
Ttesponsible for damaging colomc mucosa or by remov

g the protectne mucus coating for exposing the mu

€osa to myury from trauma or infection That lysozvme
1S not the result of bowel ulceration 1s established by
finding 1t 1 hieh concentration 1n stools of patients who
have no intestinal ulcerations

o e e TortaeThe prchable pole
the production of mucosal ulceration in these organs has been the
subyect of considerable investigation m recent years After 3 critical

teview of the hterature Bargen concluded that lysozyme as a
Tausative factor remains to be proved —Ed 1

Involvement of Ileum in Chromic Uleerative Colitis
Fred J McCready J Arnold Bargen Malcolm B Dock
erty and John M Waugh* (Mayo Found) studied 23
selected autopsy specimens of bowel and 6 surgically re
moved specimens of ileum from patients with chrome
ulcerative colitis of the diffuse thromboulcerative type
with ileal 1nvolvement In 103 cases reviewed madence
of ileal involvement was 28 per cent In the hterature 1n
cidence varies from 13 to 39 per cent

In 22 specimens the termunal ileum was completely
and diffusely involved bv ulcerative changes (Fig 137)
similar to those found in the corresponding colon In the
other seven separate ulcers appeared intermittently in
the ileum the intervening portions remamning essentially
nermal In zll specimens the inflammatory reactions were
much mlder and less advanced than those seen n the
diseased colons In 17 specimens with diffuse mvolve
ment of the termmal ileum average length of 1leum af
fected was 20 em  the shortest portion being 4 em and
the longest 45 cm Of the specimens with intermttent
ulcerations three were mnvolved over several feet of the
lower and upper portions of the ileum and the other four
showed simulitaneous involvement of both ileum and

NewFol 67 Mt201917 7] 27 1949
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cated that patients may respond with ncreased colon
contractility to environmental stimuh which they regard
as a threat to their secursty Under these circumstances
the most direct and potent therapeutic device available
to physicians 15 strong reassurance based on thorough
chimeal studs

Studies of Human Colon Vanations in Concentration
of Lysozyme with Life Situation and Emotional State
From studies of lysozyme concentration in stool spect
mens Willtam ] Grace Panl H Seton Stewart Wolf
and Harold G Wolff* (Cornell Umv ) found that in
normal subjects colome lysozyme concentrations ise
response to situational threats producing anxiety and
apprehension and during periods of anger hostility and
resentment The 1ncrease was not great or long sustained
and was prabably of little smportance to the subjects
welfare

In 12 patrents with ulcerative colitis 1n remission who
were enjoving relative relaxation and security  stool
lysozyme concentrations (07 16 umts/Gm) approxt
mated normal In tour patients with mild symptoms
stool concentrations varied from 13 o 25 units/Gm and
in three with moderately severe ulcerative cofitis symp
toms concentrations varted from 40 to 100 umts Day to
day observations i ulcerative colttis patsents showed
fow lysozyme concentrations during renussions comnerd
mg with periods of relative self assurance and secunty
During exacerbations usually marked by situations of
unexpressed anger hostility and resentment there oc
curred sharp nises i stool 1ysozyime and marked eleva
tion usnally presa,ed a period of bloady dtarrhea

Mild mucous colitis 1n s1x patients having either diar
thea or constipation was associated with Jow Jysozyme
concentration which became elexated 1n association with
distressful life sinitions Lysozyme concentration was
persistently low i a subject with ulcerative colon car

cinoma
Human tears contaimng lysozvine in concentration of

SR Am J M Se 217 41231 M b 9



INTESTINAL TRACT 783

It 1s important to know whether there 15 1leal involve
ment 1f surgery 1s deemed necessary A poor operative
result may follow ileostomy performed through the site
of ulcerative inflammatory changes Ileal imolvement
15 probably one of the factors that retards healing in the
colon 1 chronic ulcerative colitts

b Acute App Fugene L
Coodler® (\eterans Admun Center Los Angeles) states
that plumbism 1n both acute and chronic forms fre
quently simulates diverse medical and surgical disease

VMan 38 was hospitalized because of generalized ab lomunal
pam of eight hours duration and two episodes of somiting
Shortly before entry pam became tocalized 1 the right lower
quadrant For the preceding 18 months simlar attacks had
recurred ever 3-4 months and lasted 1 3 days For the preced
g three years he had worked 1n 2 lead factory assembling
lea plates in batterses

There was a thi black line at the junction of gigrvae and
teeth There was modcrate tenderness and mu cle spasm mn
the right lower quadrant with po rigidity or masses Results
of logic and rectal 5 were Ity normal
The white cell count was 14 500 and the red cell count 4 900
000 with 02 per cent basophilic stipplng

Appendectomy was performed and the appendix was not
wilamed Blood Jead content was 100 #g/100 cc (normal 1s
10 50 kg) and 24 hour urine porphvrin content was abnor
mally elevated % rays showed the abmentary canal normal
Basophilic stippling did not mncrease on repeated test Be
cause of a history of exposure to leal recurrent episodes of
abdominal colic “elevated blood lead posstive reaction to a
porphyrin test and a lead line along the gums lead intoxica
tion was diagnosed

krnowledge of industries 1 which lead intoxication
occurs 1s essenttal All forms of lead are dangerous n
ternally especially basic lead carbonates and suboxides
Lead has poisoned workers in parmnting and pamt manu
facturing pottery and tile glazing enameling of samtary
ware welding of galvanized iron lead smelting printing
and industries 1n which tetraethyl lead fumes are preva
lent Certain shampoos skin omtments face powders
and paints for children s toys may cause lead poisomng
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Jejunum \Microscopically ulceration included the mus
cularts mucost 1n 20 spectmens and extended through the
submucosa 1 4 and through the muscular layers and
serosa with perforation in 5 Depth of the ulcers was o
dependent of gross distribution and character Acute
mnflammatory change was noted only around perforated
ileal ulcers Bartum enema studies 1n 19 cases revealed
tleal 1m olvement 1n 10

Ileal involvement 1s not necessarily a termmal event

Fg 137—Df  th mb le t e Ity Aet g e m th
thogh fee 1 1 't 1 tm @ lewm Nt dfi Iy ulce td
adde ddm 1 flm b £y pp ¢ bl thk
mog f all (Cort Nwhghad] Md

chrome ulcerative colitis since 1n nine cases the ileum
was involved 1t the time of sur_ery or < ray examination
relatnnely early 1n the course In the autopsy cases the
course 1n 8 had been rather acute and fulmiating dura
tion from onset of symptoms to death bemng a year or
Jess 1n the other 15 the course was chromic Perforation
oceusred once mn acute 1nd four trmes 1n chronte cases
Since perforation of the ileal ulcers results 1n generalized
peritomtis and death 1t 1s one of the most dingerous
complications of 1leal miolvement in chronic ulceratine
coltis In four of the present cases perforation occurred

after feostonrs
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cum diet with 6 8 Gm ammomum chloride daily may liberate
lead from bones into blood for excretion Sodwm citrate 2-4
Gm given orally three times daily to adults may form a solu
ble lead citrate complex which can be excreted readily Other
mvestigators have recommended 2 high caleium diet with
viosterol as an attempt to increase deposition in bones without
mcreasing excretion

Neurologic Lesions Simulating Intra abdominal Dis
ease Painful impulses from stomach pancreas liver and
biliary tracts enter the cord 1n the seventh to minth tho
Tacic segmients and are experienced 1n the eprgastnc re
gion Gallbladder pain 15 usually localized 1 distribution
to the ninth thoracic nerve either antertorly beneath the
nght costal margin or postertorly at the angle of the
scapula From the small intestine paimnful tmpulses reach
the cord through minth to eleventh thoracic posterior
nerve roots Impulses from the aforementioned organs
travel in splanchnic sympathetic pathways before enter
ing the cord The colon 15 mainly supplted by afferent
fibers through its mesenteries from the lower thoracic
and upper lumbar segmental nerves without involvement
of sympathetic or parasympathetic pathways The rec
tum recerves afferent fibers through the parasympathetic
ram from the second to fourth sacral Pamnful mm
pulses from hidneys ureters and fundus uter: reach the
cord via the tenth thoracic to first lumbar posterior
spmal nerve roots From fallopian tubes and ovaries
they reach the card at the tenth thoracic level

After entering the spinal cord from posterior nerve
Toots painful impulses are transferred to a second nea
ron whose cell body 15 1n the posterior horn of gray mat
ter From here they are carried 1n anterior commssure
to the opposite side of the cord and ascend m the lateral
spinothalame tract to the brain

According to A T Bunts® {Cleveland Clmic) lesions
which involve thoracolumbar spinal nerve roots poste
Tior nerve root ganglions or peripheral sensory mnerves
may give rise to pain simulating intra abdominal visceral
disease When there 1s no apparent surgical emergency

© S € N thAm 81185119 Otb 1948
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Lead compounds are protoplasmic poisons with an
affimity for nerve tissue bones and viscera Nervous
mamfestations are frequently diverse obscure and
mclude peripheral palsy lead encephalopathy with con
vulsions coma mental confusion and severe headaches
Spinal flid usually shows moderately increased pres
sure positive Queckenstedt sign 1nerease in lympho
cytes shght mncrease m globulin and sugar and normal
chlonide Lead and caleium deposition and resorption
from bones are generally parallel but lead localizes 1
flat bones ends of long bones and teeth It 15 usually
stored 1n trabeculae and in children near epiphyses
showmg a dense line i the x ray In adults there are no
characteristic < ray findings 1n bone Anemia may result
from formation of insoluble lead phosphate which to
gether with acid liberated makes cell walls more brittle
causing rapid hemolysis

Presence of more than 1 000 cells with basophilic stip-
pling/7 000000 red cells 1s of diagnostic importance
Although elevated blood or urine Jead levels establish
diagnosis of plumbism normal persons show a small
amount of both Detection of mcreased urine porphyrins
15 useful m diagnosis Unine 15 acdified porphyrins ex
tracted 10 an ether laver and ether extract exposed to
Wood s ultraviolet niter famp Increased porphyrins pro
duce a red fluorescence Porphyring may be elevated
porphy ma and in poisoning by barbitals sulfonmethane
tetronal sultonethyImethane and quinine A negfected
test 1s one 1 which 1 drop of 25 per cent sodium or am
momum sulfide solution 13 put on the skin and the area
scarthed 1f the test 1s positive a black discoloration ap
pears in 8-24 hours

TREATMENT —~Most treatment 15 umed at increasing lead
excretion Magnesium sulfate given weekly to precipitate lead
sulfate 1 the colon and excrete 1t m insoluble unabsorbable
form has been adyocated In the acute episode use of calcrum
gluconate intratenously and calcium lactate orally may mobit
sze blood lead and deposit 1t in bones After subsidence Tead
mav be liberated slowly inta blood and excreted through urme
and feces for a prolonged period without thera {v caf
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1shed or absent tendon reflexes and ataxia aid diagnosis
Atropine may give relief from contractions of the stom
ach Morphine should be avoided but chioral hydrate
and bronudes adnumstered per rectum may be effective
Barbiturates given intravenously and x rav therapy to
the dorsolumbar spine are sometimes helpful Cordotomy
and posterior rinzotomy are not umformly successful
elief of tabetic crises

With almost 70 per cent of spmal cord tumors the
wmtial symptom s pamn 1 many nstances simulating
pain of abdominal viscera Signs of spinal cord com
Pression may not appear until later as the neoplasm ex
pands Increased pamn on coughing sneezing or strain
ing at defecation 15 characteristic the pain often seems
worse at mght and there mav be localized paimn and ten
derness 1n the spine over a tumor site Studv of cerebro
spmal flud dynamics total protemn content and < ray
examination of the spine including myelography 15
often helpful 1n localizing a spinal cord tumor Bemgn
tumors should be removed surgically and malignant
tumors treated by both surgery and x ray therapy

Tuberculous or syphilitic osteitis of the vertebra
Paget s disease primarv tumors of the vertebrae second
ary carcinoma erosion of vertebrae by aneurysm or ex
traspinal sarcoma and vertebral fractures may cause di
Tect Irritation ot a posterior nerve root with resulting
pam radiating to the abdominal wall Acute meningttis
or chronic pachvmeningitis may give rise to nerve root
pamn

Pam which ongnates 1n neurologic lesions such as
those described often persists after surgical exploration
of the abdomen has revealed no visceral disease

£The problems assoctated with pan mechans m and neryous path
ways g ving rise to abdominal pain are gradually b ing solved The
numerous cantesbut ons on the subject attest tle profession s mter
est 1 and appreciation of 1ts mmportance from both a medical and
a surgical standpont Certamly the unwary or preoccupted phys:
cian can easily be tripped up by those neurologic and other extra
abdomnal disorders s mulating abjomnal visceral d sease Bunts
freely and properly sub cribes to many of the tenets of Wolf and
Wolff (Pan [Sp ngfeld I Charles C Thomas Publi her
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the possibiiity of disease of spinal nerves which supply
the abdominal wall should be considered

Segmental ntercostal and panetal neuralgias are
terms used to describe conditions assoctated with pan
1 distribution of nerves supplying the abdominal wall
Although the exact cause 15 obscure some form ot spinal
abnormality chromic postural trauma muld functional
scohosis or protruded ntervertebral disk may irritate or
ciuse inflammatory reaction i emerging nerve trunhs
If a patient on an exanumng table contracts the ab
dominal muscles bv rusim, his legs or head and shoul
ders tenderness of a true visceral lesion 15 decreased or
absent on abdomnal palpation while tenderness of a
panetal neuralgm s readily ehicsted Orthopedie mee
sures ¢lummation of foci ot infection or various tspes of
nerve block may give reliet Spinal arthritis or neuritss
may 2so produce tihis syndrome

Herpes zoster an acute virus infection involving pos
terior nerve root gan,lions posterior nerve root periph
eral nerve posterior horn of grav matter of the spmal
cord and the corresponding skin area usually manifests
atself by burming or shooting pain in the se, ment 1n
volved associated with hyperalgesia of shin Papulove
sicular eruption of shin occurs three or four days after
onset of pam and follows a zomal pattern 1n imolved
dermatomes It s usually umilateral In the early stages
repeated daily subcutaneous injections of 1 cc mituttrin®
or deep x rav therapy to the nerve roots and their gan
ghons may give relief For prolonged postherpetic neural
ga postertor rhizotomy cordotomy or frontal lobotomy
shoutd be carefully considered as methods of rehef

Tabes dorsalis 1s often accompamed by severe parox
ysmal stabbing pains of short duration which are at
iributable to an irntable state of degenerating sensory
fibers in postenor nerve roots Gastric ¢nisis 15 the com
monest disturbance nvolving a hollow wiscus and 15
charactenized by epigastric pam associated w ith severe
vomuting A previous Tstory of syphulis Blood serofogic
tests loss of vibratory sense pupilfary chan e< dinun

P
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symptoms of complications rather than of the usual
cardinal symptoms of the condition

Laboratery observations in these cases are presented
i Table 2 X ray examinations of the bones may show
osteoporosts in adults and rickets and deformities 1n
children The colon may be large and atonic and the
small bowel may show obliteration of herringbone mark
1ngs due to the vulvulae conniventes moulage formation
dilatation clumping of barim and hypomotihits

TREATMENT —Diet must be flmd at first gnven m frequent

TABLE 2 —LABORATORY OBSERVATIONS IN 30 CASES OF Sréuz
o

A s s
Anemia "
Macrocytic 18
Stool—increased fatty acid crvstals 29
Serum calcium—below § mg /100 m} 8
Not done H
Serum phosphorus—below 3 mg /100 ml 1
t done 14
Ewald test—normat 1
Hypochlorhydria 12
Hyperchlorhydra §
"
Serum protems—below 6 Gm /100 ml };
one
Oral glucose tolerance curve—flat |4
Not done 19
Prothrombin time—low 3
Gastroscopic pictare—normal 2
At ophic gastritis 1

small feedings and mereased until the patient 15 recerving 150
Gm protemn and 300 Gm carbohydrate a day Fat content 1s
kept low and mcreased as tolerated Crule or refined hiver ex
tract 2 ec/day 1s given parenterally Folic acsd 1s spectfic
for the anemia of sprue and 15 given snttially 0 10-20 mg daily
oral doses followed by maintenance doses of 25 5 mg daily

wtanun B complex 2 cc /day 1s given parenterally but later
may be adoum tered orally Becanse of negative calcium bal
ance calcium lactate 15 gr three times a day should be given
Vitamins A and D are prescribed m 1 cc daily doses of vios
terol or halibut o1l Vitamin K may be u ed if prothrombin
time 15 low If the patient 1s still unable to gamm because of
mmpaired fat absorption tween 80® (polyoxyalkylene ether
of sorbitan mona-oleate) may be u ed 1n doses of 15 Gm be
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19481) 1o the clervations of Judwich and Baker {Segmentsl
Sew ol jus en Famful 5 dromes {Pinladelphia 1 A Davs Co,
}'){l(;))[al:]mll as to those of Carnctt a gnoncer worker i thy
eld — .4

Idiopathic Steatorrhea Report of 30 Cases In the
syndrome deseribed by Chatles H Brown® impared ab-
sorption of fat results from <ome change 1n the mucous
membrane of the small bowe) Increased fat i the stonl
cruses dirrrhea fack of absorption of wntnnsic factor
causes macrocy tic anema lack of absorption of calcium
and suwun D oresults 1m0 sheletal changes and tetany
and lack of absorption of viamuins A B and h causes
skin changes and fens opacities glossiss and stomatitns

TABLE 1 —Svarross v 30 State Famirsys AT
Coveasn Crivic

STNFTON C s
Daarshea e T
Loss of aver "0 1t 21
Sare tongue - - - -2
Flatulence - 1

ema 8
Osteoporosis (symptoms {rom) [
Tetany - — 3
Anorexia §
Hemorrhage ?

Termerous anemna

and a hemorrhagic picture respectively There are few
significant pathologic changes m the mtestime Steator
rhiea may be due to lack of nle or pancreatic secretions
secondary to gastrectomy  gastrocohc or jejunocolic fis
tula mesentenic [ymph node disease Jymphatic obstruc
tion ntestinal hipodystrophy  regional ententis proto-
zoan or bactihary dysentary or amylmdosis of the small
antestine of 1t may be primary 1s i tropical and non
tropical sprue and celac disease

Becanse of the multiple causative factors the clhimeal
picture 15 often confusin, The primary complaint may
be assoctated with lack of any onc of the essentials
histed earher Symptoms in cases which Brown studied
are listed 1n Table 1 Patients usually complained of
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laws of grauity differentsates 1 collection of free .15
from megacolon or meteorism in which the 1rea of vibra
tions 15 not displaced when the patient turns from one
side to the other Ot 20 patients with mtestinal perfora
ton from vanous cawses all had the s n even when
the examination was made during the first 30 minutes
after onset of pamn whereas the other signs of pertora
tion or of pneumoperttoneum were found mn a varvin,
percentage of patients but never w all (Fi, 138)

There can be no doubt of the importance which this
sign will acquire n the search for a syndrome difhcult
to recogmze 1 its earl\ stages before many of the classic
signs have develop A techmcal © to he ob
served in determmmg the presence of vibration and con
sequently of gas in the abdominal cavity 1s to place the
patient on his back with shoulders lower than the hips
s0 that gas may leave the subphrenic space and accumu
fate 1n the epigastric or umbilical regton where the vocal
vibrations can be easily discovered on palpation

Mesenteric Vascular Occlusion According to James
E Musgrove and Carl G Morlock? mesenteric vascular
occlusion [though relatively rare—Ed | 15 one of the
most catastrophic of all abdonunal emergenctes The pa
tient s condition may be so poor at onset ot the 1llness
as to preclude surgery Even af operation ts possible 1n
volvement mav be so extensive that adequate howel re
section cannot be carried out with any hope of survival
However minor degrees of mesenteric vascular occluston
can occur with little disturbance to the patient and full
recavery result without surgical treatment

Males are more frequently affected than females The
patient may be of anv age Euologic factors include
heart dlsease and arteriosclerosis nfections which cause
thr b dicitis pelvic abscesses

P 15 such as
peritonitis or general seps1s hematogenous factors such
as blood dyscrasias splemic anenna and polycythenua
vera trauma to the mesenteric vessels particulatly at
the time of operation and mechameal factors which re
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f e each mesl o facilitate emut ficatnin and absorpcn of

i

Althou, b usualls symptoms prompthy dy appear and
ol ind ghuce e tolerince rapndhy heeome normnl the
fint situmn \ telerance curve per asts sndieati,, that
the Haste difhicultsy fat absorption i the smll ntestioe
5 nt correeted In treatment with folic acd or hver ex
tract Becaw ¢ trreversible dama, e may ocour 1t 1s i
fortant that patgents be treated mtensneh

New Signof I Perforation or of P! P
toneum  Abdomunal Vibration ( ughelmo Carbonam?
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(Lnny of Bolo,na) states that when there 15 gas free in
the abdomsnal cavity and the patient pronounces a word
rich 1n Jental consonants the examiner s hand appled to
the abdomml wall over the arex contuiming the gas feels
vocal vibrations transtistted to this aren but nowhere
el The fact that the arex of vibrations changes with
chnges i the patient s position accordance with the

@ Sk rmd Whoh 79713 Fh 2
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state that use of streptomy cin completely alters the out
look for phthisic persons s whom diarrhea develops
It was umformly effective 1n reheving symptoms of
tuberculous enteritis After imuiation of treatment by
the mtramuscular route 1mprovement occurred 1n 20 pa
tients within one week Rehief of diffuse and localized
abdommnal tenderness rigidity and distention came a few
days after relief of abdomminal pain Eighteen patients
had diarrhea when streptomycin was started and by the
end of the first weeh the average of six Liqmnd stooly
daily had been reduced to two formed stools Occult or
£ross blood mucus and pus noted 1n eight cases disap
peared as the stools became normal Temperatures re
turned to normal levels Weight was rapidly regained
During or after relief of intestinal symptoms the sputum
of exght patients became negative more intensive study
with longer follow ups will tend to increase this number

Eight patients are still under treatment and 2> have
been followed 1 16 months since treatment was started
or 2 weeks to 12 months since streptomycin was discon
tinued Two have had a definite recurrence ot symptoms
One patient treated only for relief of symptoms had
striking relief 1n the short period before death

ray study including fluoroscopy 1n 17 cases re

vealed abnormalities 1n all before treatment In stx the
Ppicture returned to normal after treatment Eight showed
defimte 1mprovement but some residual deformity
Matked residual abnormahity was noted in two cases
and 1n one signs of small bowel obstruction developed
Normal < ray picture can be expected provided the ab
normalities are primarly those of local irritatton If
ulceration has been deeper more widespread and of
longer duratton and 1f Iy mphatic and nterstitial obstruc
tion has destroyed the normal architecture of the bowel
wall arreversible changes may perstst and cause further
distortion due to contraction of restdual cicatric How
ever this 1s important only 1f continued contraction leads
to bowel obstruction

Treatment varied from case to case At present it 15
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sult m portal stass such as pressure from mtra ab
dominal tmors Occlusion of either arterses or vemns
may result in hemorrha, e infarction  artenat occlusion
1s more frequent I ondartenitis or artersosclerasis may
produce <low closure with intenmttent symptoms

Symptoms 1re not definite and may be those of acute
mtestinal obstruction strangultion of the intestine rup-
ture of a viscus or peritonitss Pain vomsting distention
constipition charrhea and shioch man occur Rather con
monhy the pun commences about one hour after the
eremng meal

Treatment depends on the patient s general condition
and seventy of the lesion If feasible exploratory lapa
rotomy <hould be performed When there 1s the shghtest
doubt 1s to vability the mmolved intestine should be
resected If the bowel 1s viable conservative treatment s
recommended Because of blood 1o s mto the bowel
lnmen transfusions as tndicated are imperatine Continu
ous gastrointestinal decompression should be applied
In 2 case treated conservatnely  beginmin, 12 hours
after lnparotomy 50 mg heparin was given evens four
hours unti! the suction tube was removed when 200 mg
dicumarol® was gnen duly  Papaverine hydrochlonde
was admimistered i Y% gr doses every four hours for
four doses Although not used n this ¢a ¢ sulfonamides
or sutable antibiotics should be of definite benehit

(In this instance the results of conservatne treatment were suc
cessful The small bowel was constlered viatle at operation and
was not re ccted Before the abdomen was closed a \liller \bbott
tube was pas ed intrana ally and gradually worhed down snto the
sleum Tor further detasls regarling postoperative management
aud progress the reader should consult the oniginal article This 15
Just another example of how modern mechanical atds and pharma
tologic agents make for effective pre and posteferative treatment
not po sible a decade or two ago—Ed ]

Streptomycin 1n Treatment of Tuberculous Ententis
Report of 33 Cases On the basis of a co-operative study
of 33 patients from 15 Veterans Admintstration hospr
tals Cdward F Mason William W Kkndelbaugh Wil
Jam H Crouch and Melgie W ard* (Wadsworth han)
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comitant disease One patient survived nme ears
another eight and the rest two years or less
Pedunculated polvps regardless of size or position
can be fulgurated provided exposure of polyp and en
tire pedicle 15 adequate Small sessile lesions (less than
6-8 mm 1f 1 mobile portion of sigmoid) can be success
fully fulgurated with Little regard for their position
Large sessile polyps may be fulgurated 1f located on

the posterior wall of that portion of rectum not covered
by mesentery In that location bowel wall may be de
stroyed without danger of njury te vital structures In
treating malignant lesions the bowet wall should alnays
e destroved and unless properly located should mot
be fulgurated unless operation 1» contraindicated for
other reasons or refused The least degree of firmness
or hmitation of mobility 1 a leston suggests malig
nancy Large disseminated polvpoid lesions and those
with adjacent mucous membrane hyperplasia respond

poorly to fulguration and should be treated by radical
surgery
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recommendad that 1 Cm be given intramn enlarly m
teoduly de e This do e earsie 1 23 per cent inaudence
of vertie 1 compared with B4 per cont when 2 Gm
duby vuod ithoug)s 19 g anents eompleterd copr o of
o0 120 davs there was lintle uutformaty 1 the lenqth of
tretment m tly serics

{The b ¢ urahu g ectract e s of this Hrm § diarrbes aod
A tilitaung 3 tem o effect are well hrown, The authors properly
warnw f U newr 1o 1 gethies of streptmycn e peosaliv it
te frm of i hanent f the ve ntular Pranch of the ag'th
nefve Datng 0 verugy which may neae stut?om and discon
certing Such & ¢ mphicatt n 13 mose Lkely to occur when harge
d oarena ary ov ralmg perwd as n the treatmert of tuber
culwis acute bruc 8§ w1 anl acute infeets us endicardm  For
tuntely the hararts € steeptavan therapy bave heen eeduced 11
the pa 1 tw  veur by the dese! pment of dihy deo tregtemyem 2
chemial m Bifcatt n” This iy i tinetly e« peutte tovac bt fetans
the therapeutic | tentiatities of the parent preparati m For furthet
garticulie e 11t noeraf ths Yrar Boox p 22 ~1

Polypoid Lesions of Terminal Portion of Colon with
Spectal Relationship to Fulguration  \ecording ta Lours
A\ Bwe Newton {J Smath faymond § Jackman and
John K Hill? «Mavo Chime) fulguration 1 1n effectine
method for treatin, polypod rectosigmod le ons but
great care must be used in selecting patients to be
treated For 477 patients with polups up to 5 em w dt
ameter {algurition or fulguration and radium was con
sidered the best treatment and stc months to over five
years later only twoe hind lesions at the ongimal site

Operation w1s imduvinable for ar refused by 34 pa
nents with esstle and 3 with podunculated e sons B
op Y disclosed adenoma in 1 adenocarcmoma 1 ade
poma m 15 and adenocarainoma n 23 1 uluration was
carried ont 1 11 and fulguriton followed by radum
m 28 All were re exanuned over si< months Iater and
14 over five vears later and wm 11 levions were found
at the ongiml site

Tul.uration was adnumstered as 4 palhative measure
to et ht patients with adenocarcinomas becaunse the le
wams were ynoperable the patient refused radical opera
{ion ©OT optration was contraindicated becanse of con

ST A M A BT 0 M T 19 RN
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conutant disease  One patient survived mnine vears
another eight and the rest two years or less
Pedunculated polvps regardless of size or position
can be fulgurated provided exposure of polyp and en
tire pedicle 1s adequate Small sessile lestons (less than
68 mm 1f 1n mobile portion of sizmoid) can be stccess
fully fulgurated with lLttle regard for their position
Large sessile polyps may be fulgurated 1t located on

Fg 139—Flg ¢ gpoctscp wth t  pp ¢ 1 !

£ mk bt g g B otglad a 1 tf

flqga df Imp bh tb gt pm pot t th

mk 1o 3 g gl o wieh i (W ty f
B LA v 7 JAMANS7 709 M 1 1989)

the posterior wall of that portion of rectum not covered
by mesentery In that location bowel wall may be de
stroyed without danger of myury to vital structures In
treating malignant lesions the bowel wali should always
be destroyed and unless properly located should not
be fulgurated unless operation 15 contramndicated for
other reasons or refused The least degree of firmnesy
of hmitation of mobility in a lesion suggests malig
nancy Large disseminated polypord lestons and those
with adjacent mucous membrane hyperplasia respond
r:rmrlv to fulguration and should be treated by radical
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Diverticulosis of Colon Review of 716 Consecstive
Cases Nerrrhie, v Franalin 38 faw dar art Lo S
Cafm * e evact can e { divetticnta of e o' noae
wakeiran They ewvr 1 a1 fye uentd gn tfe s = oif
el nnloreh motde teaury Inate gresers senes 5%
prreent of the panterte were a0 S er crey \v 1S
pereent s ere nerney he

Ingerenal smptwns and phnaeal b §n,s were s
tlar 10 the o seon 1 a series of cases f amitatte ol o
Abd mumal distress er gam gac” corstpan aoand
to g Ie or extent ratsea anf CONMUNL, Were comnen
complamts 1o beth con e The sinubings of synp
tom i response to treatment are more than coma
dental 1t cetns linacal that the davertienla are the re-
sult ¢ € the wntable colon or beerme hirger s the resalt
of alteresd function of the irntad e laspe Von el

Tn thie series 121 patients had orgame gadromntestinal
diser € Ol tder i etse an D dundenal uher were the
conitions mo<t ccmmonty emountered Carcer of the
gatromic tral tact was avacnted with duerticuf of
the e lon in 24 cases

Dia,nosie of diverticnle 1€ 1% made B exelusion of
other po stihines nd embe sl tantited only by x

exammtion
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Treatment 15 based on prevention of future complica
tions and elimination of underlying causes Undue emo
tronal upsets and nervous or physical exhaustton should
be avoided as far as possible Weight reduction 1s de
sirable for the obese person Small weekly or biweekly
doses of barium sulfate may be given 1n the hope that
this mert substance will fill the diverticula and prevent
further 1rritation The diet should be of a low residue
type with avoidance of seeds shin and coarse fibers
Treatment of constipation ncludes ample sleep and rest
adequate fluid 1take habit ime and use of one of the
bland bulk preducing preparations until the rectum 1s re
frained to a habit time For unduly hard stools use of a
3 0z o1l retention enema before retiring will usually re
sult 1 a soft stool the next mormng Imitially anti
spasmodics or some related compounds with small doses
of phencbarbital will aid 1n reduction of spasm of the
colon and relaxation of the pattent The nature of the
illness should be discussed with the patient and 1ts rela
tive mnnocuousness stressed Prognosis for uncomplicated
divertsclosis under proper management 1s excellent

[Exclusive of bartum sulfate the treatment recommended 1s the
conventional one and has usually proved quite effective The au
thors hoped that the barium would fill the dsverticula and, because
of 1ts mertness would prevent further irntation However they

Caution agamnst ts admumstration 1n the presence of partial or
tmpen ling obstruction —Ed }

MISCELLANEOUS

Comparative Therapeutic Effects of Dextro and
Racemic Amphetamine Sulfate From a study of 10>
patients S Charles Freed* (San Francisco) concluded
that dexedrine® and benzedrine® are approximately
equally effective in curbing appetite for weight reductson
purposes With devedrine ® there 1s a lower ncrdence of
stde reactions such as nervousmess nausea headache
Palpitation and dry mouth Constipation 15 equally fre

TS g 576770 Fbrurr 1949
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with achlorhvdrit are bindum negatine Lack of gastric
acd to stimulate pancreatic secretions 1s accompanied
by mnadequately digested protein products and 15 another
factor which enhances intestial putrefaction

To increase colon Bact bihdum population and hence
increase colome acidity and decrease putrefaction in the
aged several therapeutic are t ded
Food must not be too rich m protern but mlk proteins
do not putrefy as readily as those 1n meat To axd m
sterilization of food as 1t leaves the stomach a hittle hy
drochlonic or citric acid should be taken at mealtime
Similar results may be achieved by eating acid fruits or
pickles and drinking acid drinks such as wine or sour
milk products Food should contain ample amounts of
dextrin or dextrin formmg substances such as starch
Milk sugar content of milk may be 1ncreased bv adding
milk sugar complements In some cases milk cultures of
Bact bifidum may be required

[For supplementary reading I recommend an art cle by Johans
son and Sarles (Bact Rev March 1949) entitled Some Con
siderations of the Biological Importan ¢ of Intestinal Microorgan
»sms —Ed

Treatment of the Fat and the Lean 1s discussed by
Clhifford F Gastineau (Mayo Found) Edward H
Rynearson and Alice karslake Irmisch® (Mayo Clinic)

nder and overweight are of great importance mn
health Even moderate obesity i the latter half of hie
increases incidence of many degenerative diseases 1n
cluding hypertension dizbetes cancer heart disease ne
phritis arteriosclerosis toxema of pregnancy cirrhosis
of the liver emphysema and varicose veins A reduction
program 15 of mmportance 1 combating such diseases
Though underweight 1s reported to increase susceptibil
1ty to tuberculosts moderate underweight 15 desirable 1n
persons past 40

Cause of obesity and leanness 1s disproportion between
calonic intake and calorsc requirements Therapy of
these conditions therefore consists of correction of this
disproportion by diet Psychologic factors are often of

®) J AN A 198591 I8 194
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quent with both drugs There seems to be no decreased
tolerance to dexedrine® following use of benzedrme®

Either drug may be used in treatmg obesity but
choice depends 1o a certamn extent on conshintion and
personality of the patient Benzedrine® seems less suited
to persons w 1th 2 more sensitive and responsive nature
to drugs pain and intninsic or extrinsie simuly Those
of the opposite tvpe seem to prefer benzedrine® Hygper
sensttive persons cannot tolerate too well the adrenergic
action of levo amphetamune present 1 benzedrine ® and
therefore prefer dexedrine ®

Senlity and Intestinal Flora Re examimation of
Metchmkof’s Hypothesss To evaluate \etchmhofts
theory that senility and shorteming of life are linked with
intestinal putrefactton § Orla Jensen Euok Olsen and
Torben Geill (Copenhagen) compared intestinal flora of
normal persons aged 30-40 with that of persons over 70
In the older group there were 31 sentle and 32 nonsenile
persons sex distribution was about equal Streptococcus
salnarius and putrefactive bacterra such 1s Clostridim
welchu were most numerous 1n the aged and Bacterium
bifidum 1n the younger  roup In the aged colon acidity
was fow whereas 1n the younger group 1t was high be
cause of acd produced by Bact bifidum during diges
tion of nonabsorbable sugars

Gastric and colon acidity are barriers to growth n
the colon of Str salnarws and Cl welchn orgamsms
rc>ponsnb]c for intestinal putrefaction Gastric achlor
hydra or hypochlorhydna were common in the older
group thus permitting Str salinarius to nmgrate from
the mouth to the colon and be 1dentified 1n the feces of
these persons Small intestine contents of normal per
sons are almost free from bactersa because of gastne
acidity In persons with achlorhydna small bowel con
tents are heavily infected with lactic acid bactera which
comvert all nonabsorbable sugars 1nto lactic acid Be
cause dextrins and rlk sugar do not reach the colon
Bact ifidum cease multiphication Hence mo t people

TGy § Crontd 4515 7 aev a3
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e uleer The operative vish n the wlcer patient 18 also en
hanced bocanse of apes:vtre cough due to chm‘:nc seritation from
Ulacco the bronchindes fumere of the French The less frequent
@site of the obese patient 18 the psychoneurotic with anorexia
p 52 and marked malnutritton Such patients usuafly require
rkml mividualized psychiatrie and dictetic management and

Dte this the progno 13 15 guirded owing to the prelisposiion
Yortlapses —Ed.}
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mmportance 1n the genesis of obesity Imitation of elders
and attitudes acquired in childhood govern eating habits
of later life Certain conflicts may cause polyphagia 1n
one person and anorexia in another and yet have no
effect on the appetite of a third The term Frohlichs syn
drome or adiposogemtal dystrophy 1s often unjustift
ably applied and should be restricted to obesity 1n sexu
ally :immature males who are defimtely older than age of
normal puberty and have real evidence of a lesion in the
region of the hypophysis and hypothalamus Endocrme
factors are rarely a cause of pronounced obesity or lean
ness Cushing s syndrome causes obesity but 1s extremely
rare Islet cell tumor of the pancreas 1s frequently asso
cated with obesity owing to the mncreased food ntake
necessary to releve attacks of hypoglycemia but this
condition too 1s rare Neither Plummer m his study of
spontaneous myxedema nor Sheehan and Murdock 1n
therr study of postpartum pitutary 1nsufficiency were
able to find any 1ncreased incidence of weight abnormal
1ties 1n patients with hy pothy roidism or hypopitmtarnism
Emaciatton may be due to anorexia nervosa which
usually appears in nervous women under 30

The authors rarely find 1t necessary to use ampheta
mine derivatives such as benzedrine® or dexedrine® as
an adjmant to reducing drets Psychotherapy has 1n
their experience been of great importance 1n treatment
of both under and overweight persons They have not
used dwretics atropmne digitalis thyroid or other
endocrine preparations fuassage or exercise as wrtegral

arts of weight reducing programs Use of insubin 1s
lmpractxcable and vitamins usnally fail to stimulate
appetites of underweight subjects

ong the bugbears of daily med cal practice are obesity psy
ch(gr:\ez‘msi cigaret abuse and less frequently drug addiction The
obese patrent usually the middie aged man or woman with a glut
tinous tendenicy of vanable degree irequently attributes hus or her
excess weight {0 anything other tha: faulty eating habits And
S dtviduals may persist in this cven though they are aware
§ the rish of an ympending operation or the aggravation of degen
enmwe processes The same h(;}ds l!rue folr the cizaret ﬁe;d af

10

flicted with coronary or peripherd vascul arl . ¢l o,
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postvaccinal 15.
Endamoeba histolytica
with streptomycsn 146
Endartenitis  obhiterating
cn derwvatives for 613
Endocard tis subacute bactery
al penallin and caronamide
for 63%

culture

nta

Enteritis  tuberculous  trepto
mycin for 797
Fosinoph ha 1 respiratory

system 2
Epmeghrine m heart block

prtnber:ulosls 203 205
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Erylhcrnz muluforme exudatiy
rus as cause 136
Erylhroblastosls fetalis Coambs
test for 345 placental bar
rier 344 Rh hapten 1
prophyfaxis 343 from trans
fuston sensitization of moth

ers
Erythrocytes (see Red cells)
Esophagitts 649 ff

Esophagoscope construction
and use 651
Esophagtis diverticula of 309

rupture spontaneous 313 ff
stricture (bemign)

Etamon ®

Ethyl chloride spray for chest
muscle pam 551

F

Fat absorption from mtestnal
tract ecal m chromc
relapsing_pancreatitis 766

Favism

aznalysis i chrome re
apsing pancreatitr /6

Feeding tube description 669
ever  hiver functon during
731 over 106 F cidence
135 periodic m bemgn syn
drome 132

Fib illation  auricutar  digitalis
reparations for 559 asricu
{\r first heart sound 1 572
auricular with hyperlhyrmd
ssmd gitoxan in 5!
tricular (recumnt) wzhom
orgame  disease

(translmt) ECG

and phonocardiogram m 589

Fifrrolyst  mechamsm  and
gnificance 471

Folc acd for anemsa of preg
nancy_refractory to vitamn
B antagomsts { r ley
hemia and cancer 415 ff for
E'I{gssms of pern ¢lous anemia

Foramen ovale with pulmo
nary teross 520 primum
interatrial patent 519

Formahn ® m sickling phenom
enon 8
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and emotional state 780 pol
yps fulguration for 794

Coma hepatic 728 after in
fectious hepatitis 7.
Compound for rheumatic

3
fever 128 499 for rheuma
toid arthritis 125

Conjunctivitis in Reters dis
ease

Cortisone (see Compound E)
urare i tetanus 4-

Cystemne i sickling phenome
non 336

Cysts ntrathoracic from dia
phragm pulmonary
generalized 2!

Cytolustologic  method for
bronchial secretions m lung
cancer

Cytologic smear method for
bronchial secrettons n can
cer diagnosts 246 2. for
sputum i lung cancer 248

D

Dermatitis  exfoliative (fatal)
from dilantin® 130
Dexedrime ® 797 798 800
Dualyzer holfis use 493
Diaphragm _ intrathoracic cysts
from 2
Durrhea  tn mfectious lympho
cytosis epidemic 135
Dicumarm 1 thromboembo
Tism
Dicumarol ® control 1 therapy
616 618 619 670 f 623 62>
6% 677 £ for thromboem
bolic disease 616 ff
Diet 1 arteral disease patho
genests 593 1 atherosclero
5% pathgeness 563 1 572
after gasmcmmyl 708 "zn
ner mjury ow salt,
i\em Tatare 557 567 fow
salt n hyp rten ton 527 53
538 540 low salt m rhen
matic heart disease 526
peptic ulcer treat

© hypect nsion 577 23
6 & for under and over

£

Seight 799
o natueelle 558 560
i »a heart fathure 526
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gmsonmg 574 preparations

Digitalization 558 ff

Digitoxin 559 dosage,
toxic rhythms from 573

Digoxin  §59

Dihydrostreptomyen 794 _au
reomyain 1n brucellosis 57 f
vs streptomyen 1 tubercu
losis 222

Dilantin ® sensitizatian (fatal)

D;ph(hena carriers  pemallin
or 42 pemallin for ff
Dureties  (see  also  specific
preparations) n heart fail
ure 526 mereurial with salt
restriction jn congestive heart
failure 557 ¢
Duverticula  of colon 706 of
309 gastic 713
for pam of pan
creas cancer 77
Ductus arteriosus patent  vs
atrial septal defects 518 and
gg{monary vascular  lesions

Duodenum  contents after se
cretin 1n pancreatic function
764 drainage n bihary dis
ease diagnosis 753

Dyseatery and ehrer 143 ff
E fustolytica_ cufture  with
streptomycan 146 and Ret
ter s discase 138

Dysphamia  with double aortic
arch 51

D\i?lzsla afveolar congemtal

with double aortic
arch 515 of emphysema v
cardiac dyspnea 174 with
honeycomb {ungs 292

E

Edema cardiac and salt and
Watér excretion

Flar etiology 142

Eisenmengers” syndrome s
pulmonary stenosis with pa
tent foramen ovale

Electrocardiopram  abnosmalc
fies withont heart  disease
582 n atrial ton 59

Dyspnea
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i gonococaic arthritis and
myocarditss  (acute) 591
new aspects n posture
changes durmng  respiratory
arrest 589 m potassium i
toucation 588  right pre
cordial lead 38> technical
errors and smusinterpretation

5¢ n transient ventricular
fibrillation mn  typhoud
fever 145

Electrolytes

11 acute renal in
sufficency 483 ff
Electrophorests 1 diagnosis

of multiple myeloma 419
Embolism  (see also Throm

bosss) arteral 598 and

cold agglutimns 9> pertodic
with rheumatic heart disease

625 pulmonary without m

farction 302 { _pulmonary

1 tuberculosts 242

Emetine for paragomimiass
285

Emotions and colon function
779 f and heartburn, 633

and stomach function 659

Emphysema

and tung fa lure
(chromic)
with

173 papilledema
168  streptococaic &
brumolysin  and  desoxyribo-
nuclease m therapy 1. tu
berculous  streptomycmn
pleural cawity for 271
Frncephalitis  from agent re
fated to choriomenmg ns w1
rys 112 from measles 80
postvaccinal 153

Endamoeba histolytica  culture
with streptomycin 146
Endarterstis  obliterating,

an derwvatives for 613

na

Endocarditis  subacute bacters
al peneilin and caronamide
.

Enterttis  toberculous  strepto
myein 2

Eosnoplula i  respiratory
system 269

Ep rephrine 1 heart block

a0,
T o 203 205
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Erythcma multiforme exudatiy
um virws as cause

El’ylhroblas!osls fetalis Coombs
test for 343 placental bar

Rh hapten m
prophylaxss 348 from trans
fusion sensitization of moth
ers

Erythrocytes (sce Red cells)

Esophagitis 649

hsophaguscop; construchon

3

diverticula of U9

313 ff

stricture (bemgn) 649 f
mon ® “64

Ethyl chloride spray for chest
muscle pam 551

F

Fat absorption from tntestinal
tract 777 fecal n chromc
relapsing_pancreatitis /66

Favism
eces  anmalysis m chromc e
lapsing pancreatitis /66

Feeding tube description 669

Fever  liver function durmg
731 over 106 F 1ncidence
155 periodic n ben gn syn
drome 13.

ome 13

Fibrillation _ aurscular d gitalis
preparat on for 539 auricu
lar first heart sound 1n 572
aurscular with hyperthyrord
sm digtoan s 558 ven
tricular (recurrent) wuhom
organic disease 576
troatar (trapeenty  ECG
and phonocardiogram 589

Fitrinolysis  mechan m  and
s gn ficance 471

Folc ad for anema of preg
nancy_ refractory to ¥ tamimn
R antagonusts for lew
ema nd cancer 41> Jor

giréssms of pernic ous anemia

Foramen  ovale
nary stenosts 520 p imum
it ratrial  patent 519

Formatin,® n sicd ng phenom
enon 333

with pulme-
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Gallbladder disease duodenal
dramnage i diagnosss 753
funetion  from  cholecysto-

gram and secretun test 740
Gallstone  (see  Chotelithuasis)
Gangrene  of feet with cold

agglutmins 10 atypical pneu

mona
Gastrectomy  for cancer sur
vival after 719  parual

stomach condition after 692

gos(optrzhv: management

07 postprandial symptoms

and glicose tolerance curve

705
Gastrin and gastric sceretion

654
Gastroenterostomy  sigmficance

of ulceration after

Gastromntestinal disease  ants

INDEX

Glucose tolerance curve and
postgastrectomy  symptoms
705

Granulomatosts  of berylliosis
295

H

Hamartoma of lung 264

Haverhill fever 1n Sweden 61

Heart (see also speofic condt
tions)  atrial scptal defects
517 " atrigventricular  canal
defect with patent interatrial
foramen primum §19 auricy
lar flutter 501 auscultation
of SO0 fluorescein circula
tion time 1 522 nterven
tricalar septum defects caus
wing vascular lung lesions 301
malformations fluorescent
crrculation time 30 522 mal

n
for 667  and epgastric
hernia 712 feeding tube for
669 and gastric mucosa 691

Gastromtestinal tract  absorp
tion of fat and carotene 777
absorption  hormones _and
vitamins 1 775 flora 798
hemorrhage chronic_pancrea

operation _for
510 512 malignancy (pn
mary) 638 mutral stenosts
and nsufficiency  atrioven
tricular anastomosis for 514
murmurs systolic 502 muc
murs systolic {apical) 507
504 output and regulation
of salt and water excretion

titis causing 772 773 negd 560 output theophylline ss0
tne suction s foruse

with indwelling tube 67 in pancreatitis (acute) 761
perforation sign of 790 mn ppomssmm (lmoucahon
Gastroscope 2 88 { rhythm (towuc) with
Gaucher s discase 391 394 digstoxin 573 typhod
Globulin  Ac m blood coagu ever electrocardiographic
lation 458 vs Bence Janes  changes

protemn m urine 4%0  gamma
1 homologous serum hepa
titis 110 gamma and thymol
turbidity test 148 149 gam
ma tuberculm neutralizing
actevity m sarcordosis 293 i
plasmm activation 472 N
tonephritis autoanty

R iasel and e;s:ntxal
ettension 578 with myo-
‘;\Zrdms 637 protein balance

431
Gl‘:; s an_permigious anemia

therapy
Glossodynia
yn facl

not due to vita

Heart block _adrenermic sub-
stances for 580 auriculoven
trnicular irregular  sinus
rhythm i 578 aurtculoven
tncutar vs _ ventricular fi

briffation 578  Jeft bundfe
branch pathogenesis 5!
Heartburn 653 659 660

Heart disease and chest muscle
pamn syndromes 549 congen
ital  fuore cemn  creculation
time tn 522 congenital sur
gery, to_wicrease lung blood
supply 512 coronary cardio-
pneurmonop ngrease col

. 24
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lateral oirculation 553 cora
nary dicumarol® m 671 ff
coronary i men 18 3) 547
coronary persorality m 571
coronary _therapy 551 f
dicumarol® 1 617 621 ff
ECG  abnormalities without
%82 hypestensive sympathec
tomy for 543 1n wmdustry
644" mm diagnosis due to er
rors m ECG S84 myocardiat
falure ~thiomern® n 566
oamter responses 171
and pregnancy 636 rheu
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anticoagy
uod nal ul
cer 702 £ gastric thrombm
for 700  gastromtestmal
chronic pancreatitis cavsing
772 773 “into jomts in hemo-
philia 462 i Iver msufi
Giency 725 prolonged blood
and bone marrow O m 3
pulmonary from abrupt de
celeration (i cats) 169
pulmonary sigmbcance 179
Hemo 1derosts  m  refractory
_ ancfma 332

with  circulating
lant

rheumnatic management 524
rheumatic _with periodic em
bolism 625 valvular n pul
monary tuberculosis 244
Heart failure dicumarol® for
023 digitalis  preparations
for 559 ECG eftect of pos
ture changes 591  with
honeycomb  lungs 290 of
hypertension pathectomy
for 544 methyithouraci for
gg; sodum metabolism 1

Hemagglutimins  atypcal
hemolytic anemsa 350

Hematemesis 700 §{ /03

Hemoglobm clmeal standards

375 formation patho

logic 320

Hemoglobinuria  1n_ anerma
339 f m favism 360 noc
turnal transfusion of saline
washed red ceils for 349

Hemolyhe disease of newborn

[

Hemophila 461 i Lke d's
case i women 468  urgery
i 497 T therspy 463 €

Hemopoiest  effect ot pro
Jonged  hemorrhage 319
erythrocyte formaton 322
fut ogen mu tard effect on

in radiation wjury 3.7

Hemorrhage _1n anticoagulant
therapy anttheparm
substances for 456  blood
coagulatton time n 460

fi
brinolysin and  desoxyribo
nuclease 10 therapy 12
Heparin for artenal embolism
599 dosage with artificial
. hemorrhagic
and platelet
concentration 440 1 throm
boembolism 618 670
Hepatitis acute  1nfecttous
biopsy i 738 acute seque

fae—validity of laboratory
tests 735  amcteric 723
homologous _serum  gamma

globulin m 11¢  homalogou
se um wvirus SH 1nactivation
with ultraviolet rays
nfectious  acute  dystrophy
nodular_atrophy and coma
after 739

Herma  epigastric  ntra ab
dominal lesions with 712
hiatus 651

Herpes zoster  simulating_in
tra abdominal disease /86
i tamine  and ga tric secre
tion 658 659  nfusion for
obliterative arte al di ease
m  pheochromocytoma

dagnosis 53. shock hypo
tension 1n
Histoplasmin tests value, 28
Histaplasmosts gene atized

generahzed nonfatal

wfant 64
Hodgkms d ease gant cells
n 477 interrelationships
with other Iymphat ¢ tumors
47 skeletal lesions i 430
from spectfic stimalating sub
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stance 403 therapy 412 ff
416 431 &

Hormones (see also specific
preparations) in gastric se
cretion mechamsm 656 1
intestinal absorption 775

Hr blood factors m transfusion
reactions {2

Hydrogen sulfide i sickling
phenomenon 336

Hyperglobulinemia  with pur
pura
Hypertension and  chronc

neplirttis — paraffef heredity

in coarctation of aosta
508 diet s 527 533 f 536
ff  neorogemc causes 529

and renal vascular shunts
475  from sodwm chlonde
(n chiken) 533  sympa
thectomy  for 542  sympa

thectomy for wath heart dis
case 544 TEA for 530 ff
TEA n diagnosis 612 thio
cyanate for thazards 546
veratrum vinde for 533

Hyperthvrodism  wath aurscy
far fboillation  digstoan 10
538 leukoperna 931t

Hypoalbummnerma  sodwm and
chloride excretion m 561 562

Hypoglycemia  after gastrecto
my 705 and gastric secre
tion 683 after vagotomy 710

Hypopitwitan m  anemua with

2

Hypotension 10 shock—mech
anism

Hypothyrasdism  anemua 1
an 387

1

Jeterus (see Jaundice)
Tleum 1 _chromc ulceratve

atmal ECG dng
myotasrgzl anty
gulants  for myn-

f‘g\z'dul (l'estst;lt po;gndo‘r}
myocardial

diagnosi¢ Fyecardal
curculation
jor 303  pul
ence after em

nary  ashol
prerequiaitc
monary  abst

INDEX

bolism 302 n sicklerna 352
Infection  myeobactenial from
new organism 65 with non
sporulating  anaerobic syner
gistic bacteria 53
Infections diseases (sre also
specific  condshons)  acute
bactenal cellular defense and
chemoatherapy 9 thymol tur
bidity test 1 147
Influenza and chrome anterior
mediastimtts 175 wirus
bactersal pneumonta 266
Intra abdommnal disease neuro-
logic Jessons simulanng 782

Iron defictency therapy 32

380  metabolism 370
377 fi 332 m serum
378 386

Jaundice 1p favism 359 hemo-
Iytic (acqured) aggluuna
tion titer 1n 357 homologous

serum 109 f n pancreas
cancer 773
omts 1n hemophilia 461

lenkemsa mn chldren 408
K
Khelin for coronary heatt dis
552

Radney “artifical s uverma
49 autoantibodies
glomerulonephritis 141 1

tration apd vascular shunts
4 function m  chromc
nephritis transfusion therap,
487 msyfficiency  {acute;
therapy 483 ff  insufficiency
and potassium sntovscation
587 suffciency potassium
transfers 1n 477 lesions 1
hver disease 723 720 vas
cufar shuntine from sascac
the drogs 47>

L

Lanatoside C 559 560

Lavage bronchial_1n tuberen
lasis detection 201  gastnic
1 early tuberculosis 200

Lead posomng  simulating ap
pendicate ¥R
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Leprosy from

811

new mycobacterial infection
67 of rat orgamism culture
m vitro 69

Leukemwa arthralgn. 1n clul
dren 408 of long duration
410 with radmtion mjury
379 irom specfic stimulating
:lel;sgmce 405 407 therapy

Leukocytes (see White cells)
Leukopenia with fulmmant tu
berculous septicemia 196 1
hyperthyroidism 331
Litham poisomng  from salt
substitutes 563
iver _amebiasis chloroquine
for  7- thiopsy 1n cholel
thiasis and peptic ulcer 743
biopsy 1n infectious hepatitis
738 biopsy (ntedle) evalua
tion 740 f cirrhosts biliary
xanthomatons 726 circhosis
(fatty) treatment results 1n
—evaluation crrhosis
plasma and_liver hpids 1m
736 coma 728 739 disease
aptitoxic  principle 1
disease serum colloids 1 dif
ferential diagnosis 733 dis
case serum protems m 730
function 1 chronic alcohol
1sm 737 function 1 fevers
731 functen n  infections
mononucleosis 400 function
thymol turhidity as test of
147 after infectious hepatitis
739 mury from diet 721
snsuffioency 725 wsuficien
cy with ‘chromc ulcerative
cohitis 734 protection ther
apy 1n hiliary obstruction
750 spectfi hemopoietic sub
stance from 1 leukemia and
Hodgkins disease 405 1
xanthomatous b liary crrho

Lobectomy for gumma 307
1n tube culosis 233
Louping sl virus causing me

tungoencephahtis 10 man 111
Lungs abscess and bronchial
cancer 252 adenocarcmoma
simulat ng  pneumonia 259

257 262 amy
lowdosis forming tumors 305
m berylhosis 295 in Boeck s
sarcord 293 cancer 1 chro
mate industry 244  cancer
with active tuberculosis 256
cancer  cytohistologie  diag
nosis 248" cancer eytologic
diagnosis 248 cancer
rutrogen mustard for 255
cavitation and streptomycin
resistance 219 cocadiordo
mycos:s congenital
alveolar dysplasia 162 cysts
(mtrathoracic)  from  dia
phragm 265 cysts (multsple)
n 290 di ease diagnosis by
bacteriologic  tissue  study
180 disease oximeter Tes
ponses embolism
without nfarction 302

failure (chronic) 173 fibro
sis  causing chromc fail
ure 173 gumma of 307
hamartoma 264 hemorsrhage
from abrupt deceleration (m
cats) 169 hemorrhage sig
mficance 179 istoplasmosis
m  snfant honeycon!
290 fections prophylaxis
of bronchial sequelae 289
intersegmental plane anato
my 161 irriganon effect m
dogs and rabbits 169 para
gommuastis  28.  perspheral
vascular disease 605 1

fs:t(acos:s 101 1 Q fever
02 103 105 ff in rheuma
tord arthnis 122 strepto

luna ¢ and streptococcic des
oxyrbonuclease  1n  pleural
exudations 10  vascular le
sions from patent ductus ar
tenosus and interventricular
septal defects 301 ventla
ton effects of supime position
n anesthetized dogs 167
Lymph nodes culture for giant
cells 1n Hodglins disease
427 rupture causing perito
mtss
Lymphocytes refractile  red
ies 1n from radiation 330
Lymphocyt sis  1nfect ous ep1
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demic with diarrhea 135
Lymphoma extracts effect on
lymphatic system 405
L]zri-nphosarcoma therapy 412
b

Lysozyme m colon and ema
tional state

M

Macroglobulinemia 473
Malaria vivax pentaquine for

4
Marchiafava Micheli  disease

Meastes appendicitis 80
encephalitis preumonta
with 78 turbidity
test 1 148
Mediastinitss

thymol
149
antenor chrome
Megakaryocytes i permcious
anemia 3%
Aenadione busulfite  n dicu
marol® poisoning 621
Memngitis  bacterial  sulfona
mudes with urea 0 _19 m
fluenzal test for 147 mtra
thecal therapy 28 29 30
intrathecal therapy evalua
nd 1 i
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Mucosa gastric n gastrointes
tmal disorders 691 gastne
after vagotomy

Mumps vaceine 76 virus 180~

77

biopsy m rheumatod
arthritis 122

Myalga  epsdermc 137
Mjehtis  from antirabic vac
ane 154
Myclofibrosts
s1s
Mycloma multiple
row 42! diagnost
419 hemorrhagic diathests
m 473 therapy M2

24 425

Myocardiis  with  glomerufo
nephritis 637 gonococtic
with arthrtis 591

N
m hypochromic anemia

hepatobiliary

with tuberculo

bone mar

Nails
376
Necroton & 1n
diseases 7,
Neostigmine 1n supraventricyt
lar tachycardias
Neo synephrine ® for supra
tach

tion a n
fection 62 f pneumococeic
pemerilin for 27 ff  from Ps
pyocyanca streptomycinsulfa
diazine therapy 22 tubercu
lous _streptomyem 214

aroxy

yeardias 575

Nephritis chronic_blood trans
fusions for 482 chromc
and essential hvpertension —
parallel h redity 578

t for
630 satmonella 35 after
spimal anesthesia 2
Menmngocorcemia  chronic 31
fulmnating 31
Meningococcosss 30
Afepsnroencephalitis
Touping Ml virus
Mecentery  vessel

791
Metchmikoff s hypothesis 798
Methylthiouracsl 10 heart dis
case
ononucleoss m(ech:
134 gathology

ruptore m 401
Y test n 148

from

occlusion

us  liver

comphc?tmns
98 splemic
fhvmol turbidity test
149

and essent:al hypertension
578

Nephrosis fower  nephron

syndrome  sodium
metabolism i 56!

Nerve block i chest muscle
pamn 549  paravertebral
sympathctic for thrombophie
Biti €06 paravertebral vs
TEA for hypertension 612

Nervous system complications
m nfections mononuclcosis
134

Neuralgia  simulating  sntra
abdominal disrase 786

Neuritss  peripheral n penar
tentis noda a 131
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Neutropema _cyclic
syndrome 132
Newcastle disease 82 ff

n man
three day fever 8%
Naaem  dernvatives for perph
eral vascular ds ease 613 m
electrocardiographic changes
from typhord fever
Nicotinamide ~ for tuberculosls
(experimental) 23
Nitrogen fecal 1n chronw re
lapsing pancreatitis 766
Nitrogen mustards i broach)
gen ¢ carcinoma 755 1n polv
cytherma vera 397 therapy
411 414 432 &

wn bengn

ant1
and

813

764 serum lhpasc after duct
ligation and pancreatectomy
435
Pancreatectomy and duct higa
tion serum Dipase after /55
Pancreatitis aliergic /62
acute cause 758 acute diag
nosis and treatment /60
chronte  relapsing—with balt
ary tract disease 767 chron
1 recurrept — chmcal and
aspects 770
relapsmg —  fe
fat and ritrogen 1n
766 mechamsm and treat
ment 758 gamn rehef m 767
764 7.0

m hy

for
Vo calas dhsease 610

Normoblasts  m erythrocyte

formation 3 2
o

Obcsxty trzalment 797 799

Ormthos om  domestic
P(Lm duel 100

Osteomyelitis  chromic ~ strep
tomycn for 51

Ouabain

Oximete M lllkan use 1 an
ovemia 1/0

Osxygen saturation of marrow

and  blog n  hemorrhage
319 saturation of marrow 1n
polycvthemia vera 305

Oxygen therapy owmeter as
gude 1 170

P

Pan  neurogemic  stmulating
pam of intra abdom nal dis
a & 785 n pancreas cancer
773 774 £ of pancreatitss
(acute) 760 76 f
pancreatitts_{chromc  relaps
wg) 767 770 772
Pancreas acm dlatation with
nonpancreatic _disease 756
calcification  elmcal and <
ray data 771 cancer diag

nosts 173 cdema and
necrosis  mechanism 758
secretin test | of

Pumedion
N

168

Para ammnobenzoic  acid
aureomycmn 1 Rochy Moun
tam spotted fever 74 1n leu
kema 418

Para aminosalicyl ¢ acd  with
streptomycin for tuberculosis
2.

Paragommuasts  pulmonary
28

Parests  cranal nerve from
‘memngococeosis

Pemcill u aerosol prophylaxis

for bronchopulmonary infec
tions 789 for anthrax 47
for  bactersal endocarditis
with caronanude 639 for
diphthierra 41 f1
theria carriers
nism of action 9 for pney
mococ 1c memngitrs 27 ff
for preumococcic preumonia
25 ff  for pneumoma of
measles 79

for psittacosis
101 an

Q teve 1neffective
103 107  resistant staphylo
cocer 73 f  resista t Staph
pyogenes mn carriers 24 m
rtheumatic fever 116 56
577 for streptococcic pharyn
giis 91 sulfathiazole for
typhoud cariers 39 f
snfecton during therapy with
sulfonanude and 12 m tet
anus 46 with tonsillectomy
m rheumatic fever 115
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Ptlril:qumt for vivax malara

Pernarteritis nodosa  fram di
lantm® 330 peripheral new
ntis i 131

Perncarditig with  effuston
angsocardiography 1n 503
g;blerculmua streptomycin for

Ferwodic disease d 132

INDEX

chogeme cancer 246 252
atypical  causing  gangrene
and hemolytic anemua 94
atypical vs eosmophilic res
piratory syndrome 271 atyp
ical primary aureomyan for
98 £ atypical primary pic
ture 96  bacterial nfluenza
virus 1n 266 from measles
77 antibody

Ferttonitis * from  mesenteric
node rupture $2 paroxysmal
m bemgn syndrome 132

Pertussis 1

response to polysaccharides
1}? ncumcg:occ:cd ermthm
therapy 25 an ever
d 5 103 10y 106

Pharyngitis 1
1illin for 91
Pheochromocytoma 531
Phlebothrambosis (see Throm
bophlebitis)
Phonucard‘nogram n trans:seggk

pen

Pneumontss  of  berylliosis
295 congemstal n newbort
268 from neoplasm 250 253

Preumoperttoneum sign of 799

ty 236 23

Pho phorus d m
polycythemia vera 398
Phremc nerve nterruption for

tuberculosis

Pituitary  antersor lobe
hypertension 5.

Placenta  barrier 1n_ervthro

blastosis fetalis and normal

Plasmin 472 £
Platelets adhesiveness 439
blood coagnlaton 436 ff

count 1t purpura and bleed
mg 453 count m purpura
and transtusion 451 and
heparin activity 440

Pleura canity streptomycin in
for tuberculosis ZZ[ exuda
tions_streptokmase and strep
tococerc  desoxynibonuclease
i 10 flwd sugar 1 tubercy
losis 202

Pleurtsy tuberculous pneumo
thorat_n preventive treat
ment 235

Pleurodyma 1n epidemic myal

ga
Plumbism {see Lead potsomng)
Preumocorcus  polysaccharides

antibody  response 150
Pneumonéctomy 1N tuberculo

55
Pneumonta  atypieal and brom

vs
spontaneous 1 honeycomb

ungs 292 in  tuberculous
pleunsy 235
Polycytherma  adrenal cortex
m pathogenests

I
395 vera treatment 397
Polymyxin  organisms sensitive
14

o
Polyps  gastric and cancer
714 rectosigmord  treatment
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