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PREFACE TO THE THIRD EDITION

Tne most characteristic feature of Sir James Mac-
ken7ie's later teaching is its insistence upen the necessity
of o proper study of function. )

The gradunl development of this conception ean be
traced throughout the whole of his earlicr work, hut
1t is only 1 his later writings that it attains its fall
expression,

Us the result of cortain researches into the nature of
disease processes, carried out at the St. Androws Insti-
tute for Clinical Rescarch during the five years of his
Directorship, there was evolved what is now known as
the principle of the reflex are. This principle is bhased
upon the view that the great majosity of symptoms
owe their otigin to variations in the funclional activity
of organts; and has for its object the determination of
the nature of the particular functional disturbance
present, and the location, in the regulating meehaniom
of the organ, of the pomt at which the disturbance
mn ﬁx_ashon lis manifested,

his mvolves an entirely new conception of ici
not only in regard to the m:mifcstf:;?ons ofr :ﬁclfxl:‘xcxll?)cx‘
but also in Tegard Lo the natare of the normal fanctio .
mg1 of the various organs of the body. ™

N prepating the present edition i it
been to make it representative of ,{l}z’f\c’\n\:l\‘nlg’élc;x‘; lm;
its late author, without sacrificing, in any way, g‘o
distinetively clinical eharacter of the orivv{ni[ \\'u}ri: the
de;ll':xalfml:lm ‘:nccssiga!od a considerable amount of con-
e ey hoped that nothing essential has

For o full expositi inei :
AT e i v ana
fourth edition of Sir I Hosformed to the

s Mackenzie's L
Heart, and to his Dasis of I'\'la?f’(\:t?czil&? Discases of the

e ] ) J. 0.
sg:a A);(l gt’f;n':xe Rusttute for Clinical Research,

Juty 1926,



PREFACE TO THE SECOND EDITION

TuE purpose of this book was to present the recent
advances of cardiology in a form that would be under-
stood by the general practitioner, and if possible, to
describe the more important phenomena in such a way
that they could be recognised by the trained senses of
the observer. Such an endeavour was not easy to
accomplish, nor can it be said that it was entirely
successful; nevertheless, it has helped a great many
general practitioners, as the demand for the book has
necessitated repeated reprints.

In presenting a second edition I felt that as I
had been so long out of touch with general practice,
it would be better that it should be edited by one
actively engaged in general practice, so I asked Dr.
James Orr to undertake this task.

J. M.



PREFACE TO THE FIRST EDITION

Tue contents of this book were prepated as leclures
to be delivered to the post-graduate students and
workers at the Cardine Deportment of the London
Hospital. The outbreak of the \mr_p;cvcn!cd their
delivery, and in publishing them 1 divide the matter
into chapters instead of lectures, while I retain the
colloguial form of expression.

A great deal of our recent knowledge of heart con-
ditions has been attained by the use of such mcghu\\c:\\
aids as the polygraph and the electrocardiograph,
These instruments are not available to the general prac-
titioner, so that if the recognition of diseased conditions
were to depend on their use, much of our recently
sequired knowledge would be of little practical value.
It has been a constant endeavour on my part to recog-
nise the different conditions which these instruments
have revealed hy employing the ordinary bedside
methods of examination, and I am concerned mainly
with them in this book. Those who wish for the
evidences which the mechanical aids have produeed are
referred to my book on Diseases of the Ieart.

As the main question in every examination of the
heart is concerned with heart fallure—whether it is
present or foreshadowed—one of the cbjects I have in
publishing this book is to present the essential matters
conneeted with heart failure in such a manner that the
general practitioner can appreciate them and apply them
1n his practiec.

. Another object I have in vicw is to present this sub.
ieet in such n form 25 to lead to a better conception
of what chnical medicine means and how clinieal intesti-
gations should be carried out, and, if possible, to
stimulate research on lines which are essential to
advance, but which lave been wholly neglected.

hrfdhm'; ts thank my vii‘ricnds Dr. George A. Suther-
b ssggcsﬁ:;.“g M. Wilson for their kind assistance

JoM









—— ——PART ONE

CHAPTER I

General Remarks on Viruses, Viral Infections
and Associated Cardiovascular Involvensent

A oreat NuMeer of infeetions are caused by viruses. In many cases,
especially in viral cxanthematous diseases, the clinical featuses are so
characreristic that dragnosis can be made without laboratory investiga-
won. In others, the viral tausal agent can be identificd by isolation of the
virus and/or demonstration of speafic sanbodies of the patient. Some
infections are probably produced by viruses which have aoc jet been
determined. For example, in benign inotulation Iymphoreuculosis (eat-
scratch dusease), cultuse has nat been successfully carsied our 2ad though
1here 35 not alsways cross immunity to other members of the psittacosis-
Iymphopathia-venereum group of viruses, it 18 highly probable thar the
causal ageat beloogs to chis group whech iacluded 1n 1939 only four mem-
bers bug has 1a the meantume growa considerably.

New viruses have been discovered but our understanding of their exacs

part in human disease falls behind the knowledge of their physical and
biologseal prog asd A in the Lab

v. One of 1he most
1nteressing contnibutions to the progress of knowledpe in virology is the
discovery of the family of Coxsackic viruses. These viruses are able to
praduce herpangina, the frequent discase of childhood, and another non-
fatal sllaess, epidemic (20d eademic) pleusodynia.

The exacr natare of viruses is aot known. The question, often raised,
as to whether they ate alive or not, is idle and cag be answered both ways.
Essenrial 1s the knowledge that alternative changes of stauic and dynamic
Phases ghm:rmz: the aspect of viruses (Weidel). This may explain the
ambiguity of the term ** Iife of virus,” The fact that some viruses are
telausely simple aucleo-protcins offers no ad foundation to decide
that they are Iufeless matters having no selfsubsisrea being, Burn

the fact that viruses reproduce by replicating thei CC SITesses
of suitable atomic grou ¥ repl g their scructure at the expense

oups within the living substance of a suscepuble cell.
No alzcma.uv.e description of the rephication has been able to riylac: the
view that it is a simple cxample of brological reproduction,

3




4 VIRUS DISEASES AND THE CARDIOVASCULAR SYSTEM

Visuses arc obligace intracellulzr parasites, The living celf favaded by
virus Is characterized by 2 high activity which is 2 necessity to produce
Bew generations of virus, Virus particles are meked togerher with the
functional mechanism of the cel} harboring it. It has been said that the
viruses arc degencraced building blocks of the host cell hecause the visuses
capsure the machinesy of iving cells they dnvade, and it is this machinery
that produces 2 new geacratipn of viruses. If we recognize that ceruain
substances of the living cclls offer the conditions for the synthesis of new
virus we should pay strention %0 the fact that new duplicates of virus can
oaly be produced within the cell in the preseace of che #iral siboauclic
acid. By using radipactive tracers £0 label the esseanal geae componeat,
investigators could follow the progress of eiral deoxyribonucleic acid
from pacent 1o offspring.

The host otganism is damaged by the viral attack on cerzam celis and
tissues. The sequelae of the virus invasion depend on the chaage of viral
particles to a complete viral agent capable of replication and on intra-
cellnlar alteeations of the hosr cells, The host cel} is gradually exhauseed;
firse, there is an increase in nuclere acids but fater major cytologic altera-
tions develop. According to Burnet, the teensity of symptoms i virad
nfections 1s probably best considered a5 essenttally 2 measure of cell dam-
age that is occurring, the symprom-producing agents beqng soluble prod-
ucts of the break-down cell. The more sudden the liberation of such prod-
ucts, the mote acute the synproms.

Symproms it viral tafecrsons are also depeadear on capillary damage
which teads 10 increased permeability, protetn leakage into the tissue and
their sequelac,

The specsfic pathology of viral diseases 15 confined to spectfic eell groups,
but the frequent importance of more or less simultancous vascular damage
cannot be denied.

An absolutely satisfying classification of vttal diseases does not extse
Viruses have an undentable bus not always pecfect affinity for certain cells
or tigsues of the host.

They are called dermotropie, meurptropic, WMEMBGOLOPIc, preamo-
tropuc, viscerottopte, cardiateopic. Some viruses have z preference for
several tissucs simultancously. Others may be even pantcopsc. There may
be 2 different tesponse of animals to cxperiments with the same viras.
The suckling mouse may be more susceptible to cereain nfecerons than
older ones. Intercsting changes in ussue tropism under experimencal con-



GENERAL XEMARES ]

i i f1able to alter
itions have been reported for many viruscs. Viruses are hat
fl‘:xvtn;mp:ﬁ:s on :s:dmxed passages. Well known is the gain of ncuro-

i 1

tropist and the loss of viscerotrop lting (tom. x al ;f);ssz £es
of the yellow fever virus. There is 2 loss of peurotropism and gainol mno:
wropism when Westera equune phalomyclisis virus is

serially in the pads of guinca pigs. The dzsuﬁuzion. of human viral
diseases according to the predomunzat chinico-pathologic features of the
infection and the organs or tissues affeceed is consistent with practical
seeds. In the future seady of detailed szrucrure of virses by the :h:cuo.n
mcroscope and of their scrologic propertics (i ¢. their different antigeaic
strocrure) may lezd o 2 more acceptable classification of vlr';l diseases.

The discovery that some viruses are absotbed to and agglutinate eryth-
rocytes of a wide variery of species became 2 help in idenuficanon of
viral agents and has facilicated virus research. The clumping of red blood
cells by wiruses is specafically inhibited by homologous immune sera. This
Leads to the practical use of agglutnauon inhibition tests 2ad may estab-
lish even 2 retrospecuve diagnosis of some virus infections.

Viruses grow n the cells of ferule hen eggs provided they are incubated
for varying lengths of ume

In some varal diseascs there 15 a lasung immunity but others have only
 short and type-specific h of infection im-
mutity depends oa virus living 10 the body. Occasionally these is a flare-up
and ourward spread in 2 virus afection as 10 herpes simplex follawing the

action of some sumuls. The mechanism by which infection 1n viral diseases
1

15 zelnguished and subseq ined may be based on the
producuion of speafic antibodies N lizing antubodies have attained
great sigmaficance for the diagnosts of vital discases. Apart from neutraliza-

uon tests spectfic complement fixation plays a role 1 studying viral in-
fecuons Sccondary bactertal 1nfections occur simultancowsly with some
viral wfections,
. The pnmary bodily cffects of virus invasion are proliferation andfor
of eells Infl 1 are secondary to destruce
o0 of cells representing a reaction of the uissucs of the host In the stage
of wncubation, it 15 alrcady decided whether the jafection sucks, i.e.
whether the preconditions are given for 2 g  host

1
on the viral wmvasion (Hoenng) Fresistracton of the hose
I the inculy i
s g: :d :2:: period, there may already be a primary short viremia.

> the periad of generalization Cthe " vascular' stage),



& VIRUS DISBASLS AND THE CARDIOVASCULAR SYSTEM

viruses ase present sot only intraccllulacly but spread extracellulady
chrough the bloodstream into the body; as a consequence of this viremia
inclusion bodies and virus aggregates may sometimes be found within the
endothelial cells lining the vessels of organs in some viral infections
evidenced by a posinve Fealgen test. The following stage of organ mani-
festation offess the characteristic clinicopathologic piccure of sllness.
Many alterations of the cardiovascular system occur during the course of
viral diseases. The reaction of organs to any irricating agent is rather uai-
form, the pathohistologic picture of the cardiovascular involvement @
various viral diseases is similar.

Myocardial involvement during viral discases may be brought about

(3) by direct action of the viral ageac. There may also be present

(a) superinfection or interfercnce (suppression of onc viral infection
by another). (Jnterference in man and animals has beea demon-
strated between different viruses or between strains of a single
virus. The fisst vicus in the tissues intecferes with the growsh of
the secand An example of interference of unrelated viruses ig ani-
faals is that the occurrence of the strangly intecfesing cardiowropic
virus Columbia SK or MM excludes the virus of poliomyclitis.)

at (b) provocation (Bicling) (concurrence of twa viral infections may
produce enhancement of one by another). (A virus which is fatent
in the body may be activated by a stmulas, i ¢ by a new infec-
tion. Viruses which exist in 2 latent form wichin the body waitiag
€a be 2ctvated to cause symptoms are the encephalomyacaeditis
[parapoliomyelitss] visus and that of herpes simplex (Bicling].)

(1) by secondary bacterial afectioas

(3) by antigen-anttbody reaction in the heart.

(Infecuious mononucleosis without heare tavalvement may sub-
sequently show a scatlatiniform cash and, later, an allergic myo-
cardits.)

In many viral discases capillary damage with its sequelac (2 ¢. increased
capillary permeability, protein Jrakage into the tissues of many organs,
hemodynamic deficiencies) should be carcfully constdered 1o the scasch
for the explanation of clinical features,

Ricketestas, though not classificd as viruses, are usually considered
along with them. The ricketestas are sesposible for severe and muld dis-
cases; they occupy & biologic pasition between bacterta and viruses, being
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constdesed like bacteria m morphology w&fmﬁbl_iﬂz :t‘;l‘:*“ as obligae
acisites incapable of mulsiplicatian apart from Jiviag Ce1is.
® Amxﬁmgt: Aeh there s much similasity i the packalogy of the
varsous ricketesial diseases. The changes are &iffuse "}‘b“.‘m Tocalfaed.
1n severs ricketisial diseases the vasculsr system is peimarily affected ‘“d
the first localization of e Fickesssiae is the cndothelium of the capillaries.
The rckensiac invade the dstlatisg e, causivg seelling of the co-
dothelial celle wich chrombosis of smatler and oceasiooally of larger
veuscls. Fotal vascubitis and perivasestitis may develop with foct of result-
1ap necrosss in adjzcent tissues espedially in the beare, brain, kidneys a{zd
muscles, A variahle degree of acute myacasdicls of focat ot diffuse dis-
smbution may be presant 2pd ocours ta some cxieot in mapy cases, bt pos
much evidence of degencration of myosacdial fbees is observed, Phee
nomsena of ciecalatory failure are predominantd pesipheral origia,
The incubatioa geriod fn severe nicketosial diseases ranges botween
seven 2nd ewenty days. The stage of generalization fallows the incubation
peniad Dusing thus stage there is rick iz, A cour acg 1
tion docs fiot exist. Rash, cerebral and cardiovascular javolvement sl
feady develop during the perind of geactalization and may stowly div-
appear after that stage. Tu Bridk's disease, 3 recrndescente of 3 previous
cyphus fever, caniovascula fuvolvement is sometings demonstubl by
Bypatcasion 20d by the elecuocardiogtata. A cardia form of Brll's
distase bas beer repoceed. Certatn incracelludar parasites Ceifuses and
mkmsyx) mzy continue to parasitize a bost fur many years aftet the
imual favasion, e.g. herpes stmplex Brall's discase and wench fever are
models far the survival of rickentsias, for in these, 4 nev ztrack may oecur
afcer 3 tong penod of ume
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CHAPTER II

Present  Cardigvascular  Concepts  of Vitus
Diseases

DouriNa recently pointed out that in virology facts of biological ia-
vestigations occupy an cver increasing space. At the same time marphology
seems o have Jost a great deal of uscfulness i studying viral infeceions.
Scrologic methods and biological tests ate producing a rapid growth of
knowledge especiatly in ctiotogic problems of viral maladics. But for the
sake of our paticnts we have to deal mainly with clinical medicine and
pathology. The struggle of the infectious agent with the host-organism,
the conditions upon which depends geuting ill, the sympeoms, the courss
and the complications of the discase require studics which are best 3
quired from pathology and clinical medicine.

Systematic investigations of cardiovascular involvement s viral dis-
cascs have already brought much informauca, but the abundance of new
querics s a sign for the nceds in this field.

Important changes in cardiovascular concepts of viral discases have
occusred, especially inrecent years. This has been achicved in three direc-
tions and in three phases. The fiest phase has been charactenized by sys-
tematic hissologic cxamination of the heart in fata} virus infections. The
main feature of the second phase was clectrocardiographic studies during
the coursc of the discase. The last stage consisted of biochemical 1nvesti-
gations together with a airculatory-physiologic approach to cardiovas-
culas problems. The sequential physiclogte derangements 10 many virus
discases must be apalyzed 1n the future. A synthesss of the results, thus
obtained by manifold studies, makes it possible to form a betcer idea of
what 1s occurring in viral discases.

For a sound understanding of the cardiovasculat problems the physical
examination of the patient, especially examtnation of the heart and blood
vessels, inspection, palpation, percussion, auscultation, sphygmomanom-
ctey, clectrocardiography and sometuies radioscapy arc essenual. Apart
from the usual blood examination, chemical analysis of the blood and
urine are imsportant for diagnosis, prognosis and therapy Those interested
in hemodynamics have ample opportunisy to study hemodynamic changes

in viral diseases.
8



FRLSENT CARDIOVASCULAR CONCELPTS OF VIRUS DISTASES 9

Oceasional reports on myocardial discase fo some vical ifx{:;txou ap-
pased before the year 1942, Heart jovolvemeat was repoticd {n_xnﬁu:nu,
yetlow feser, smalipox, encephalitis, psittacosis, poliomyelitis, mumps
2nd measkes. Since 1942 many pashologusts bave staread asazlrzm g 533~
1ematically the morphologsc changes of the heart observed o fatal cases
of viral duseases. According to Ungat, several pencrations of pathologists
fave beca sained to take blocks of the myocantum mutin:.ly lhr.ough the
ceatral portion of the wall of she befe venricle for histatogic scetiaans. The
¢hances for observatious of lesions ase Jower in the ™ traditional™* block of
qssus tha in cercatn other areas of the heart, in myocarditis oaly himited
porssons of the myoczrdiam may be attacked (Saphur, Ungar, Webrmzan).

The following chief hustologic fearures of cardiac involvement in viral
discases ase reported:

1) interstical inflammaton
1) wath cell afiloration
) with intenstitial edema
) damage of myocardia) fibres
1t d ot fatry ph
) focal gecrosts, vacuolization, ftagmeatacon of muscle fibres
DY hages nto catdiac
In poliomyelins, the picture is one of intersting} myocardius and/or
lacal necrasts, it aad frap of myacardual fibres and,
in mast cases, intersunial edema The beart was found to be severely afe
fected 10 approximately 3o per oot of fatal cases (Jungebtut and Edwards),
Innecropsy watersal from seventy panents with butbar poliomyelitis Foz,
Scanett and Kuzma fouad a0 1nterstitial inflammacory reaction in about
balf of their cases Accordwng to Teloh, the snadence of myocaditis dug~
ing ap eprdemsc 10 1945 was much greates than n any other year (100
et cens), 3nd also mote severe. This comroborates evidence of the presence
duning certain eprdermics, of visccroropic sarains of the virus which ma;'
myure the myocardium  Experimental svark has shown that carditie 1

Buman poltomyelstss 15 cansed by die i
y dicece action of th

CJuageblut and Edwards) ¢ v on e e

some expenmentsl and human vira} encephalitides, cardi
savolvement has been observed The : of “ pat: {fh‘"’““.“_l“_
:‘;n:: nzﬁ::a‘:‘usnk}zs been deseribed Interstuna) myocx‘xdnirs was ;tpancd

iafection, primary asypical po is, i
feetious mononucleos: idemi Rt visl b o
s, acute epidemic encephahitts, vira! hepanti

vaticella. ¥t fas beea mamntamned that mumps may p'mducc hcg.lztl:{:;ni;i




1o VIRUS DISBASLS AND THE CARDIOVASCULAR SYSTEM

consisting of an interstitial myocarditis characterized by a fibrinous
exudate. Coxsackic viruses may produce inflammatory change with ia-
filtration of mononuclears and some polymorphonuclears in the myo-
cardium of suckling micc depending on the strain. In epidemic hemorrhagic
fever, a discase probably of viral or ricketesial origin, the heart shows
subendocardial hemorrhages confined to the right auricle but theee may
also be interstitial myocardiis. .

Degencrative involvement of the heart muscle fibees was described in
smallpox but there the changes are sometimes of an inflammatory natute.
Fatty degencration of the myocardial fibres 1n yellow fever may be strik-
ing, cven 1o the extent that it may be grossly evident in the flabby conds-
tion of the organ, bur there is lutle, if any, interstitial reaction (Ash,
Bugher, Canncll).

Severe myocardial tavolvement in yellow fever, in poliomyclitis :}ﬁd
other virus discases may already develop in the casly stages of these ifk-
nesses.

The myocarditts encountered 1n viral infections need not ahways be
caused by the respiratory virus or by the virus alone. Baceertal infections
may complicate severe cases and make a prmary viral myacacdiis more
severe or may be the only cause of myocarditis, endocarditis or pert-
carditis,

If the oxygen supply o the heart s decreased, viral heart discase may be
aggravated. A pneumonia or respiratory distress may inteasify an existing
myaocardutis by secondary (bacterial) infection and/or by hypoxia. Wein-
stein and Shelokov maintain that 1 poliomyelins the mild form of myo-
carditis is bypoxic wn origin whereas the severe form may be duc to 2
direct viral invasion of the heart Georg, Halden and Vimerup are of the
apinion that, although a specific myocarditis may perhaps occur in poh?-
mychitis, the majonty of the pathological and clccrroczrdxograph}c
changes described in this disease should be explatned a5 resules of anoxia
and altered pulmonaty circulation.” Pearce and Lange arc of the optnion
that snoxia is the determinmng factor in the occurrence of experimental
virus myocarditis. Pearce thinks that the lodging and multplying of
virus in the heart are greatly faciitated and the severity of the damage
there is enhanced if the oxygen supplied 1o that organ is drastically re-
duced in the initial period of afection. The sxgmﬂgn:z of anoxia 1n the
development of myocarditis also appears from cxpct'mlcn.ul COtpoxsomn,g
bat this* myocarditis™ does nat assume the ptoportions it does in Pearce’s
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pesiments. fv ma) 350 be questioned whether myocarditis 3o ?oho-
zycliu‘s with n:sp*x{zxory &xﬁ?\\\f\ﬁ iy manely tbc‘r:wk of bypoxiz, In
Joutcen cases of myotardizis vut of a wal of thisty-five cases of fatal
potiomyelins observed by Laodden aod Edwards, there was 00 specific
corrclation of the tyge of paralysis—bulbac or spisal-~nich the presence
or absence of myocastisss, Thres of the six patients wha died suddenly,
shawed myocardicis a0d had bulbas involvemeat which mi gh_z ave ex-
plained ghese sudden dexths. Accordiag t Fox, Semaciz and l‘umm. Ta-
Tients withoa bulbar fnvetvament (aod therefore with noshing to pro-
gnte anoxia) may have wyocardus while conditions knows 5o praduce
chroaic hypoxia, sach a5 advanced pulmosary disese, ase sot osdinanly
associated with myocarduis, Hyposia and 2 roduced conceatration of
fabile dissas qxidsse in some myocandial parts fay, however, play a rale
1 wnsensifying the hrare disease in virus infections (Ly oa 1950). Accord-
ing 1 Fay, Sconets 20d Kuzma, it is conccivable thay the whree siaiss of
galiomyelitis virus, alceady recogmzed, may be cardiosropic in difereat
deggess. To confirm o refuse this explanauga it sould be accessacy o 235

certatn che provaleace of myocanditss in different gurbreks caused by
dufferent strasms of Vieus,

In many eases of viral diseases cardiac damage cemains the immcdiaze
case of deash; dn other cases intenstitial soyecardusis is minimad, and the
damage 10 the myocardial bres relatively smalf,

Swensle, vereucoss endocasditis occurs in poliomyelizis (Ludden apd
Edwards, Luhao, Weinseers and Shelokov) 20d has been found i some
ather virl diseases.

;rhm were {nstaness of pericardits in vira) dlseases {mieasles, small pox,

P P ', ¥ITGS
tymphoprannloma veaerenmy ¢ is aot abwa .
ys possible to ted) whether
::fi chatges arc A!minub’c w0 the Gusative virus infectian, Several possi-
tes g the pathogenasis of pericandisis are o be idered

The fust 13 the proxsmuty 9( tbe hular lymph nodes wich 1be extension of
the nfection 1ato the pericasdial sac; anothes is 3 viras ipfection of the
pericacdsum; the thard possibilaey 1s 2 respanse of the pesicandiom a5 3
shx;c; organ ta 20 oﬁcndxng allergyin 2 sensitive persan (Alilles, Unrichiy
and Phullips). 1a viral diseases laog lasting recurrent fever, cyanosts,

sp\mml{ trmbastassment, dilatian of the heart, bradyrapdia, uchyca'x;:'
dm:; ythmiss are mdicative of severe ayocarditis bur the absepce a?

symptots does vot preclude severe iavalvemens of the bea,




10 WVIRUS DISUASDS AND THE CARDIOVASCULAR SYSTEM

consisting of an iaterseitial myocardiis charactetized by a fibrioous
exudate. Coxsackic viruses may produce inflammarory change with ia-
filtsation of mononuckears and some polymorphosuclears in the myo-
cardium of sackling mice depending on the steaiar. In cpidemic hemorchagic
fever, a disease prabably of viral or rickettsial origwn, the heart shows
subendocardaal hemorrhages coafined to the right auricke but there may
also be interstitial myocarditis.

Begencrative invalvement of the heare muscle fibres was described in
smallpox but there the changes are sometimes of an inflammatory nature.
Fatty degeneration of the myocardial fibres in yellow fever may be strik-
ing, even to she cxtent that it may be grossly evident in the flabby condi-
uon of the organ, but there 1s litde, if any, ioterseitial reaction (Ash,
Bugher, Cannell).

Severe myocardial involvement in yellow fever, in poliomyslitis and
other virus diseases may already develop in the early stages of these ill-
fesses
The myocarditts encountered in viral infections need not always be
caused by the respiratory virus or by the virus alone Bacrersal infections
may complicate scvere cases and make a prumary viral myocardins more
severe or may be the only cause of myocardicis, endocarditis ar peri-
cardius,

If the oxygen supply to the heart 1s decreased, viral heare discase may be
aggravated. A pncumonsa or respiratory dsseress may intesify an exisung
myocarditis by sccondary (bacterial) tafecuon and/ar by hypoxia. Wein-
stein and Shelokov maintain that in poliomychius the muld form of myo-
catdicis is hypaxic 12 ongmin whereas the scvere form may be due ta 2
direcs viral invasion of the heare. Georg, Halden and Vimtrup ace of the
opinion that, although a specific myocarditis may perhaps occur in polio-
myclitis, the majorisy of the pathological aad elecrrocacdiographic
changes described fn this discase should be explasned **as results of anoxia
and altered pulmonary circulation.” Pearce and Lange are of the opunion
thar agoxia is the determining factor in the occurrence of experimental
virus myocarditis. Pearce thinks thar the lodging and muluplying of
virus in the heart are greaddy facilitated and the severicy of the damage
there 1s enhanced if the oxygen supplied to that organ is drastically re-
duced in the initial period of infeccion. The significance of anox1a n the
development of myocardstis also appears from Cchr‘imcn.tal QO:poxsomng
but this “myoczrdi(is" does not assume the proportions it docs in Pearce’s
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it i 2cquainzed with the clinical condition of }h: paticats
l:n‘; zn: ck::t\?::l‘:cbdiuc;mgs which may chaoge the =1ccuo€anhogum h“cf
becn takea. Aboormal tracings in viral diseascs also occur in the absence :1
Jdemonstrable heast discases. An abnormal :}:cuourdegrzm observ
duning an acute condition, even jn patients with heart diseases, does not
necessanily establish a causal relationship Pcmccn the acute discase and
the electrocardiographic 2bnormalitics which may hi:v'ﬂ bcm.prcscn': be-
fore. Cantson is 1ndicated in 1pterpreting :l:CtXOC?IdIOgﬂphIC findings;
they should always be checked against clinical c\'.xdcncc. L
Elecrrocardiographic diagnosis 1a viral diseases is possible in right and
Jefe bundle-branch block, arborszation block, right and left ventricular
hypertrophy, a i i (short PR satceval and long
QRS aume—Wolff-Park: -White syndrome), acute cor pul le. In
the presence of acute ventncular involvement there may be low voluge,
slurring or prolonganion of the QRS complex, depression or clevation of
the ST segment, flastening or mversion of T waves. The most frequent
abnormahities are 1o the T waves, bur their alterations ase labile and the
least spearfic features of the electrocardiogram; the T wave may be affected
by a great vanety of factors 1ncluding the tone of extrinsic candiac nerves.
The changes 10 the 8T segment usually, though not always, correspond to
acute muscle lestons, they are rarcly p and indicate ical
or biochemical damages. In acute myocarditis with strong evidence of
wiral eniology, chineal and elecrrocardiographuc findings were evea those
of coronary occlusion (Gitlis and Walters).

Prolonged QT 1serval sigafies 2 diffuse myocardial distusbance, The

electrocard: ok

Uy, berween pericarditis and myo-
possible, these conditons may all de-

velop together Pencardiuis may also exist wathout any clectrocardio-
graphic ab Yities Sertal electrocardi

cardatss 15 often dafficule, of not Kim

e are fmporeant since the
nflammatory Yesions ate often transteat although occasionally the ab-

oormalines may last for weeks or moaths. In patients with virs pacu-
monta or Bornholm disease percarditis may only be recogaized with the
ad of senal clectrocardiograms

1o low grade wiral nfections such as wnfectious mononucleosis, inter-
suual iltrations seen 1 the heart are compatible with cumiucuvc
changes 4 ble by the elees diogram 1 the
the 1nfltranions may occur ta aay part of th

e card
1ovolve important conduction fibres (Allen and

¢ ption that
iac muscle a0d may also
Kellner). In maqy cases
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Sudden or unexpected death, especially in infants, is sometimes caused
by acute viral myocarditis; this would have been overlooked had not the
heart been carefully examined histologically. Myocardisis was observed
in infants and children dying during outbreaks of poliomyelitis; cardiac
damage has been also found ia assaciation with inflammatory changes in
the meniages in cacephalomyocarditis virus infecrion or with interstitial
pneumonia caused by viruses of the psittacosis-lymphogranuloma group
or undetcrmined viruses,

Myocardscis in viral discases often manifests itself in a subclivical form.
The importance of fts recognition hies in the fact thar with the knowledge
of its presence it may be desirable to extend the period of convalescence 1
order to prevent the occurrence of myacardial residuals in mumps (Bland),
poliomyelttis (Spain, Bradess and Parsonctt) and measles (Ross); in-
fectious mononucleosis (Kalk and Ulbricht, Leibowitz), influenza (Lyon)
and epidemic hemotrhagic fever (Barbero, Katz, Kraus and Leedbam).

Viral diseases (i ¢ measles, poliomyelitis, mumps, vancella, infectious
monanucleosss, viral hepatitis) may give rise to slight focal inflammatory
lesions in the hears which do not produce chnical manifestations. Healing
of such myocardial lesions mighe leave focal myocardial fibrosss in pa-
ticnts with 0o hustory of previous rheumatic diseases or other cardac lesion
and mught also account for otherwise unexplained benign bundle-branch
block (Hackel)

The results of histopathological studics i the cardiovascular sphere
of viral discases remain valuable. A cardiotropic or cardiotoxic virus may
cause cardiovascuiar damage especially interstrtial myocarditis or damage
1o myorardial fibres of varying degree.

» * *

Today, in cascs of viral dsscases, electrocardiographsc scudy is oftes
the basis of dtagnosis of heart 1nvolvement. As a result of 1ncreased electro-
cardiographic cxamination of paticats with wfectious diseases the inci-
dence of myocarditis is now regarded to be higher than beretofore Symp-
toms and signs of heart disturbances are often shight or absent so that only
the electrocardiographic alterations may be suggessive of cardiac damage.
On the other hand very scvese cases ate knowa to have showa no or only
minor clectrocardiographic changes. Ewidence of various elecrrocardio-
graphic abnormalites 1a fatal or non-fatal cascs 1 various viral diseascs
Jdemonstrates the exisseace of myocardis. o

When analyzing the clectrocardiograms of patients with virad diseases,
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changes of the T waves, has beea rendcred doubtfal by ’m‘.““‘l}“
(Nickerson, Kihas, Dacnharde). Akhqug.h yee¢ are not in pqss?s‘mn ofa
useful pharmacological test for blishing an D& c a3
the cause of elecerocardiographic altorations, the peobability of the pres-
ence of such distarbances with, or without, organic damage to the hcfxt
in vira) diseascs cannot be denicd. The variability of certain electrocardion
graphic features—the waxing and wasiog of T waves—may be not qnly
the quence of the appearing and disappearing of ial y lesions
bur, especially in 2 late convalescent stage, should make oac think of a
varable functional factor.

The obscrved frequent chaoges of T waves, which have often been con-
fincd 1o chest lead CFy, indicate tha the middle and extornal layers of the
aoterior wall of the left veatricle have been mainly affecead (Halzmana).
Accarding to Leibowitz, the elecerocardiageaphic changes coofined to the
T ware in CF; are not sufficiently meamngful of cardiac involvement.
This change is ofte seco when the precordial clecrrode is shufsed slighdy
to the right of the CF, position and occasionally even in the CFy position.
Bramwell and King think that deflection of the T wave in the chest leads
in the direction contrary to normal means little in 2 gisen tracing, bow-
:v;t, :d change towards normal suggests that the myocardium has been

ecred.

Lyung, who, 13 cases of infectious discases, warmns against putting the
stgns of equity berween pathologic T waves and myocardial damages,
assumes thar the occurreace of these clectrical changes are duz to a general
disposinion to respond readily t0 an irritation of the sympathetic nervous
system tather than due to snflammatory changes iavolving part of the
myocardium which are apt to produce electrocardiographic abnormalisics.
It 15 not always possible to recognize the chuef disection in which pervous
regulations are going in a particular case especially if the SYmPLoms are of
both sympatheuc and parasympathetic nature which umplics a simul-

taneous overactivity of both systems Sometimes an zutonomous i
bibizy thac has always been cporcs the

preseat priof to the 1nfe
ground for thus reaction Such b orediponed s

ns i
Tescnions 20d malady p:s:mgﬁu:x - be Fredsposedoercanive
Non-specific 51 and h 1 d

t ; my
sometimes, 1a connection with various viral diseases, have Zrut signifi-
:‘r:: 0d may be responsible for some cases of sudden or uaexpected death
g convalescence. As Wuhrmann 5375, " to what the sudden death, 25
3
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of differenr viral discases some delayed atrio-ventricular conduction was
found by electrocardiogram bur rarely a high degeee of heart block.

Righe bundle-branch black (Lyon, Ross), complete beare block (Clark),
and left bundle-branch block (Guistra and Nilsson) in measles, complete
heart block (Logue and Hanson) and permapent auricular heart block
(Goldfinger, Schreiber and Wosika) in German measles are imporsant
findings. Sinustachycardia may develop in measies and 1 poliomyelstis
Organic damage to the auricles in paralync and pon-paratytic polio-
myelitis is 00 rare occurrence (acgative P waves, prolonged PR anterval
lasting many months) (Frischknechr and Zellweger), Auricular premarure
contractions arc reported in infectious moaonucleosis. The syndrome of
Walff-Parkinson-White was found 1 mumps (Rosenberg) and s polio-
myelitis (Frischknecht and Zellweger). An acquired lesion on the basis of
circumscribed structural changes of the myacardium may be the cause of
this pre-excitation phenomenon.

Spectficity of electrocardiographic changes in viral and bacterial myo-
cardstis cannot be established.

The frequency of clectrocasdiographic afterations 1a nfecrious mono-
nucleosts leads up to the question as to whether abnormal electrocandto-
grams are always duc to myocardisss, particulacly in view of analogous
changes 1 conncction with disturbances of the extracardial autonomous
nervous system

In pohomyclits longlasting elect diographic ch may be
praduced by a viral wsult of the autonemous nervous system 1eself (Frisch-
kneche and Zellweger) Heart avolvement 1a connection with viral dis
cases may be caused by viral insule or by specific and, more frequently,
by non-specific damage to the autonomous nervous system, Manming and
Yu go too far 1n considering all electrocardiographic changes during the
course of acute pohomyclins as non-spectfic

Autonomous imbalance in viral discases may lead 10 longlastung heart
sovolvement. The difficulty 1 deahing with decangement of neuro-vegeta-
tive regulation evidenced by clectrocardiographic abnormalities 1s great.
There 15 no doubt, that neuro-vegetatzve and neuro-hormonal factors
may, 10 viral discases, be active ia producing a deviation from the normal
electrocasdiographic findings The cffect of the sympatheuc and para-
sympathetic system on the clectrocardiogram has been differently judged

various authors. The value of functional tests—t ¢ the ergotamn

b
zc);:——rccommcudcd for the distinction between vegerative and organic
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: infh 3 by adsmigistration of potas-
h s 3Gt ¥ S
‘:f\f: :I;"r v 'mx?ri‘z‘!‘:hy',v Yeemia, the QT was protonged ‘;s’m
i, 3 ;i 3 U aincyeases with i~
Icemia, the degree of mesging berween T and U
2:?1 EQT duration. The typical clectrocardigraphic. pasiem e{ bypo-
ia consusts of progressing depression of ST s:gm:n_u.mlm\mmn
of the T wave and increasing amphiade of the U wave in the Left pre-
cordia) Jeads. o .
A specaa) feavure of the prolongation of the QT w vital discases 13 fts
reversibabity aftes disappearasce of the origroal discase and aftet nocmalizas
on of the blood clectealytes 2ad the plasma proteins.

* . .

Biochemical investigations have given some iosight il'llb ak:fations fn
the metabalistn and resulung tramsitory or permagent incapacity of cir-
culacosy physiology during wirad dissases. We observe:

1) brochemical changes occurring within the body of paticots affected
by varus anfections as a resalt of the catabolic phase of injury ducto
overwhelming acgion of ing pathogens (Eaton and Bower);

2) greater or lesser degree of merabokie normalization as a result of the
anabolic phase of tecovery from vira) discases.

Albumuns 2ad globulins of the blood plasma are in a certain equihibriuvm

1 bealth, thus state of balance 15 altered duning snfections

In the acute stage of wlcctions the seruta albunin decreases 2ad the
globulias tend to rise. The earhier 20d more acute the 1nfections process,
the greater 15 the increase of the a and § globukos (e in poliomyelitis),
In subacvic and chrogic infecti such as iofe fcosis
clecorophorene analysis revealed an wncrease in 8 aad 7 globalins. In
coavalescence albumin sncreases aod globulin teverts o normal. In a

mumber of viral diseascs the same or stmilar alterations regarding serum
PIOMERS are pbscrved

T vieal duseases Yoss of plastma from bood stream aceurs as a resuls of
2n tacreased capillary permeabilicy, and this 1s sespousible for 2 more or

less bo)gwus b ,{ “{ Tacreased p bility of the vastatae uee,
probably maialy of the capillary walls, has alsg beg: ime:
served 10 1nfections 7 oo been cxpemenialy ob-
Aleered bty of ble cell by
P p may alsa occur
if the orgaggsm 15 uv;fﬂoodcd by aaubodics prod Vi
body reacrs hypcmfgcuully 4 * produced by vicus, sod whe

Imporuant ussue changes sesult from the rateraction of 3nugea and
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it occurs in acute interstitial myocarditis, is essentially due cannot be
said “fi!h cartainty; probably, in addition to ventricular fibrillation 2nd
organic damage to the atrio-venericular conduction system, neuravegeta-
tive factors have to be taken into account,” The importance of neuro-
vegetative factors for the heart and circulation is still being underrated.
An increased sympathetic tonus exposes the heart more to the danger of
coronary insufficicncy than a vagal hyperactivity. A predominasce of
sympacheric activicy interferes with the circulatory cconomy and goes
aloog with a very high oxygen consumption of the hears, even during
rest, aad draws oa e coronary reserve. Hormonal cardiometabolic conr-
pounds (Raab) may be iavolved in the pathogenesis of fatal outcome duz-
ing the convalescence of viral discascs. Anacomical conssderactons are not
always sufficicat to explain such cardiac incidens, they should be supple-
mented by a biochemical approach

Q-T prolongation has been reported ta many cases of viral diseases.
It occurs in infectious hepatiris, infecuous mononucleosis, poliomyelitis,
influcnza, measles, 20d cpidemic hemorshagie fever. Hegglin poiats out
that the prolongation of the Q-T interval is the manifestation of a0
energetic cardiac osufficicacy; an addwtional shortening of the Q-second
heart sound points to an energedic dypamuc insufficiency. This syndrome
may be found as a secondary complication of a geseral disease, caused by 2
disturbance of the myocardium, the contractions of which become weak.
Hiscopathologic alterations of the heart produced by encrgetic-dynamic
cardiac ipsufficiency were deseribed by Elster (1953)

The Hegglin syndrome may alsa be considered as a protection seflex of
the damaged hypodynamic myocardium Hegglin explained a number of
symptoms of encrgetic dynamic cardiac insufficiency by the Bezold reflex.

The presence of QT segment prolongation 1n the electrocardsogram is 2
sign of considerable diagnostic umportance. Accordsag co Bellet and
Fiakelstern, this finding &5 assoctated with varywng degrees of myocardial
derangement and disease; a senrn to normal occurs when the myocardial
abnormality is corrected. These authors classified the chacal conditions

d with QT prolongation under the following headings: 1) elec-
trolyte disturbances, ) myocardial abnormmalittes and/or disease, 3) con-
ditions assoctated with myocardial anoxia, 4) combined factors, 5) drugs
and 6) unknown ctiology. Q-T segment prolongation together with char-
actetistic ST and T wave changes is an important diagnostic criterton of
duminution in the serum calcrum and potasstum. Surawiez and Lepeschkin
showed that the duration of the QT interval was not prolonged in cases
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s secondary- According to Siegmund, the C::ltf 01712: :;fd“:::: ,,l;, ;:;2‘1
epatutis is the capillary bed. The parcachymato yl
lterations are the sequelac of disturbances of the bl'ood flow and simul-
ancously changes of the capillary walls. The nozious ageat whuch 13
esponsible for the disturbance of the blood flow in the liver, causes
dditional dircct toxic damage to liver pzrcnchymz: G}mzmmn assumes
that the center of pathogenic events in viral hepatitis is the inflammation
of the liver assoctated with parenchymal damage and distutbances of
P bility 1 . scrous infl i .

Although opinions are divided regarding the primary poine of attack
withun the liver 1n viral hepatitis there is 2 growing realization that the
distarbance in blood flow, the increased capillary permeability with
transudanion into the tissues and resulting hemodynamic deficiency are
mportaat factors in the pathogenesis of this disease.

Woltheim found hypovolemia 1n patients with viral hepatitis (with
asd without jaundice). The circulaung blood volume is, in hepatius,
reduced owing to loss of plasma. The 1acreased permeability of capillary

walls—similar to events in states of shock 15, in viral hepatius, limited
to the liver.

In the general shock syndrome the whole splanchnuc area is considered
10 have an increased capillary permeability. The defiat of plasma in
severer cases of viral hepatns 15 associated with depressed levels of serum
albusun. Edema of legs and ascites in such cases are related to lowered
serum albumin and decrease of osmouc pressure, bur the bypalbuminemia
is not usually the only factor responsible for the development of ascites.
There way b increased portal pressure due 10 scarting or w altered
teconstruction

1a severe hepatitis hemorrhagic complications are not fare; at the same
ume decteased capillary resistance and plasma alterations are demon-
smbll: The ;cl:i:ncy t0 hemorrhages and ncreased capiltary fragility
may be caused by an increase 1a serum globulin fracti
Bl g in fractions (Maruns and

The frequency of bradyuria and oliguna m the acute s i

tage of vira}
Bepatius was explained by Wollheim as bemp d to i i
blood flow causing tubular 1sufficiency, § e 10 insuffcient renal
Tae Caritzary StvpRoME v Povtomrerims
The poliomyelitis virus reaches the alim,
A entary trace by phatyngeal
secretions and/or feces and may. for several weeks, be found in xh? szio];
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antibody. In virus discases there may be structural changes of tissue caused
by viral action and by hyperergetic response to the virus. Klemperer
wrate: "It is evident then thac cven in the relatively simple experimental
anzphylactic or Arthus phenomenon cype of hypersensitivity, the tissue
lesions are not of diagaostic value. In other words, the microscope docs not
revea the allergic mechanisms of the seructural alterations; at best 1t is
oaly suggestive. How much more complicated 1s the situation in the type
of hyperseositivity which develops in the course of infections with fiving
microorganisms, not ta speak of viruses," Considerable choical evidence,
pathohistologic findings and some experiments in viral infections point t0
capillary alterations which may produce transudation, and as a conse:
quence damage 1o adjacent parenchymal tissue and sometimes hemody-
namic deficiencies This protein leakage into the tissues is 2 capllary
syndrome. It may be cxplained by examples of some different discases.

Tus Carrany Synprome 1w Viran Heparirss

Viral hepactets occurs in two main forms: infeceious hepatitis = hepa~
titis A, and serum (hematogenous) hepantis = hepatitis B. The abseace
of cross ummunity betsveen the two viruses A and B andicates antigenic
differences They are dufferent entrties despite thewr identical clinical and
pathohistologic mandestarions

Hustologically, biopsy findings in viral hepatius are rasher typical.
There is liver damage especially 1n the central parts of liver lobules in-
volving stogle or groups of cells, accompasicd by meseachymal reactions
such as proliferation of Kupffer celis and portal and lobular infiltration
with predomenantly mononuclear cells and a small number of costnophtl
leucocytes A pecubiar form of degencsative hver cells, the *acidophil
cell,” ss frequently observed in viral hepauris The subsiding phase of
viral hepatitis 15 characterized by portal infilsrates 2nd regeacraston of
parenchymal cells. In Thaler's opsmon, the causauve agent of viral
hepatitis is an epithchotropc virus, infarmation of what happens in the
carly stage of hepatitis is scarce. The swetling of Itver cells leads ro com-
pression of the capillaries of the lobules which—espectally m the acute
stage of hepautis—causes severe disturbances of the blood flow These
altesations 1n blood flow are the chief cause of the destruction of cells of
the central parts of the hepatic lobules The swelling of the liver cells is
regarded as the expression of a severe cell damage which favors further

destruction. .
Voegt regarded viral hepatitis as 2 pnmary captifaries, the hepatosts
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tory process. Dicckhoff also draws attention to the
!:n‘:i:r:usmfdlc‘;?‘an? hs;ucmiz ia the saterior horns of the spinal cord
12 poliomychius. This edema can remain for moaths. .

Docring recently pointed out that poliomyeltis is not merely 2 question

of nerve cell volvement; 1t is a problem of the whole aerve tissuc. In-

Thl 1 ic and subseq karyoplasmatic alterations
caused by durect viral action result in destruction of seurons; chiese Bap-
peaings are not more umportant than ather intricate events within the
whole nerve ussues affected by pohiomyelitis infection.

Bower, Faton, Chudnoff, Affclde and Chaney, and later Routh and
Paul, found decrease of the albumia content of the plasma paralic] 10 the
sevesity of acute poliomyehuis cases It has been assumed that the lowered
serum albumn 1 pohiomyelins and the accompanying marked urinary
nitrogen excretion tay lead to shock and circulatory collapse.

In pobiomyelius the degree of destruction of specific nourons may be
due o direct viral actson and to edema as the sequelae of circulatory dis-
turbances 20d, possibly, of losvered serum albumia.

Tug Caprirany SynproMz IN SMaLryox

Qassic (vanola major) and muld (variolowd) smallpox ate the same
viral 1afection, Between the varuses of variola major and minor and the
viruses of cowpox and vacama only minor differences (serological and
mmasological) cas be ehated Cross immunity tests in moakeys with
the viruses of vaziolz and vactima have shown that the two are closcly
rclated immunologieally Facts referning to vacagia apply ta the virus
of smallpox Hasska observed, 1 expentacatal vacciata infection of the
rabhut, that there was almost regularly an increased capllary permeability
of nternal organs Sumson thinks that the varus of smallpox apparently
Produces 2 toxin which gives rise to the constiturional symptoms and
fever especrally ac the savastve stage but which also has a vasomotor and
2ngiolyuc effect evidenced by the jmual gpetechial rashes and by the
hemocrhagic forms of the diseases Guns speaks of 4 toxemic component

of the variola-vaccinia virus by the s i
y the hemorrhagic teads
oot o vis g ency of this illness.

gen reaction 1o the histologic stud

smallpox matertal, found 1nclusion bodies and :xtra::glluhr v’;:é‘:tmi

gated within the endothelial cells liutng the blood vessels of va:ifu

:rgms_r;nd 12 the lamina propriz of the mucosa of the mouth and esoph-
815 The virus mighe have become fived within the sections in varjous
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and oo the iatestinal mzcozs brane. Bodian suggested that muld-
plication of poliomyelitis viros in the body may occur in at Jeast three
Qiferent phases which be referred to as the alimentary, vascular and nzoral
ghases. From the poreal of eorry, i.c. the alimestary tract, the virss goes
into the fymph chaonels, the blood stream, and may spread co the central
cervous sysiezn Bat the paralytic cases arc of high concern for the physi-
dan. Today severe poliomyelitis is oo loager 2 dusease with mercly 2
selecrive affieiny for cortain norve cells of the spinal cord bar 2 diffuse ill-
£oss with involvemear of vanauns parts of the brais, the spinal cord, the
symapathetic ganghiz and exmagzural substaces. Viremia is an essential
stage in the dissemination of virus through the body with 1uvasios of
the cenzal oorvoos sysem a5 @ secondary phenomenos. Accordiog to
Bodizn, the vires is present is the blood in aborsive buman cases and in
the peparalytic period of the disease in chimpanzees after virus feeding;
iavasicn of the central pervous system may occur by way of the blood
seream, rather than by way of nerves, and the poliomyehus visus can be
cafdvazsd i wissue qulzure in the absence of nervous tissue

Accordiog to Kalm, peeparalytic cerebral wmvasion in poliompchis
occors within the segeranve centers. Cord Iesions develop almost at ooe
and the sazas time and succossive invalvement of spinal fod is the excep
don. Lesions of poliomyelicis consist of neuronal necrosss which excites
considarable sccondary reacdons among the various types of mcsodcr{mzI
cells participacing m snfammacion. As agaiast the generally cecognized
highly peuronomopic propersy of thr pohiomyelins virus, st 15 2 fact that
2 multirades of tissues may be attacked or may react in poliomyelstis

Tha role of cdema of the central nervous system ts, acoording to Bowen
Eatan, Chudnoff and Chanay, a concept that has cbbed and flowed, aeves
having beea either conclusively accepred or disproved Severs paralysis
muy otcur without important vascular mvolvement or severe leucocytic
indliration of the cord On the other hasd, the presence of cdema 18 the
central pervous system affected by paliomyelitis and irs sigasficance for
isical symptomatology bas already been stressed fifty years 250 by some
physicizas. EBdams is ordinarily 2 conspicoons feature of scctions aad, 18
poliomyelitis, is the oaly pathological reacuon of the ceatral feEvoss
system against whch any therapentic measure 1s effective (Stimson, 19470
Acoording to Bowsr, Chudnoff, Afielde and Chaney, a certamn amount of
focal adema is initiaced by che action of the causative virns aad the at



PRESENT CARDIOVAKULAR CONCEPTS OF VIRUS DISEASLS 2
' joflammatory process. Dieckhoff alsa draws attention t0 lh;
-ous cdema and hyperemia 1n the anterior horns of the spinal cor
) i in for months.
homychtis. This edema can remaln nontt .
DP?xriug’ recently pointed out that poliomyelitis is not merely a question
£, e cell involvement; 1t 18 2 problem of the whole nerve tissuc. In-
v 1 3 .
N ) and sub

q! karyop

‘by direct varal action sesult in destruction of neurons; (k.\cs? hap-
are not more 1mportant thay other intricate events within the

v o7 nerve tissues affected by poliomyelitis infection.
Bower, Eaton, Chudnoff, Affcldt and Chancy, and later Routh and
1¢ " decreas of the albumin content of the plasma patallel to the
" of acute poliomyelitis cases It has been assumed that the lowered
o+ albumn 10 polomyelins and the accompanying marked uripary

« v+ lead o shock and arculatory collapse.
Ia poliomyelitts the degree of destraction of speafic neurons may be
* ~ to direct viral action and to cdema as the sequelac of circulatory dis-
‘< and, possibly, of lowered serum albumin.

Tag CAPiLLARY STNDROME IN SMALLPOX

Classic (variola major) and mild (vanoloid) smallpox are the same
wnal wnfection Between the viruses of vatiola major 2nd misor and the
Tuses of cowpox and vaccimua only minor differences (serological and
* ") can be cliated Cross immunity tests in monkeys with

* viruses of variola and vaccima have showa that the two are closely
' ! mmunologically. Facts refernng to vacania apply to the virus
of smallpox Hassko observed, 1 experimental vaccima infecton of the
*"_that there was almast regularly an increased capillary permeability
of mternal organs Stumson chuaks thac the virus of smallpox apparcotly
?xoduc:s a toxis which gives nise to the constiturional symptoms 2ad
w espectally av the 1nvasive stage but which also has a vasomotor and
angiolytic effect cvidenced by the 1unal petachal rashes and by the
hemorrhagic forms of the diseases Guos speaks of a toxemic componeat
of the variola-vaccinua virus by the hemorrhagtc tendency of this allness.
wolman, who used the Feulgen reaction 10 the tustologic study of humaa
stallpox matenal, found 1aclusion bodics and extracellular virus aggre.
gated within the endothelial celly Iining the blood vesscls of vanious
organs and n the Jamina propria of the mucosz of the mouth and esoph-
3gus. The virus might have become fived within the sections a various



0 VIRUS DISEASES AND THR CARDIOVASCULAR SYSTHM

and on the intestinal mucous membrane. Bodian suggested that multi-
plication of poliomyelitis virus in the body may occur in at least three
drfferent phases which he seferred to as the alunentary, vascular and neural
phascs, From the portal of entry, i.c. the alimentary tract, the virus goes
into the lymph chasnels, the blood stream, and may spread to the central
nervous system. Bug the paralytic cases are of high concern for the physi-
cian. Today severe poltomyelitss is no Jonger a disease with mercly a
sclective affinity for certain nexve cells of the spinal cord but a diffuse iil-
niess with {nvolvement of various parts of the brain, the spinal cord, the
sympathetic gauglia and extrancural substrates. Viremia is an essential
stage 1 the disseination of virus through the body with invasion of
the cencral nervous system as a sccopdary phenomenon, According w
Bodian, the virus 1s preseot in the blood 1n abortive human cases and in
the preparalytic period of the disease 1a chimpaazees after virus feeding;
invasion of the central nervous system may occar by way of the blood
stream, rather than by way of aceves, and the poliomyclitis virus can be
cultivated in tissue culture in the absence of acrvous ttssue

According to Kalm, preparalytic cerebral invasion in poliomyelitis
occurs within the vegetative centers Cord Iesions develop almost at one
and the same tume and successive involvement of spinal foci 1s the excep-
tton Lestons of poliomyelitts conssst of neuranal necrosis which excites
considerable secondary reacttons among the various types of mesodermal
cells parttaipatng tn mflammation. As aganst the generally recogoized
highly neuromotropic property of the poliomyelitis verus, 1t 15 3 fact that
2 multitude of ussues may be attacked or may react m pohomyelitis
infections,

The role of edema of the central nervous system 1s, according to Bower,
Eaton, Chudnoff and Chancy, 2 concept that has ebbed and fowed, aever
haviag been etther conclustvely accepted ar disproved Sevete paralysis
may occur without smportant vascular snvolvement or severe leucocyttc
infiltration of the cord. On the other hand, the preseace of edema in the
central nervous system affected by poliomyelitis and ats sigmficance for
chinical symptomatology has already been stressed £fty years ago by some
physicrans, Edema is ordinarily a conspicuous feature of sections and, in
pohomyelins, 15 the only pathological reaction of the cenwral pervous
system against which any therapeutic measure s effective (Stimson, 1947)-
According to Bower, Chudnoff, Affeldt and Chaney, 3 certata amount of
focal edema is initiated by the action of the causative virus and the at-



PRISENT CARDIOVASCULAR CONCEPTS OF VIRUS DISEASES 13

N . : inuria, i 1
1licy tests, the micsoscopic hematuria and albumiguria, i.c. reoa

- pililr:ri lzlolv:mcnt. Patial or complete regal fadure may “;‘“‘c:.:;
cording to Earle, sbnormalstics of small vessels appeas to be the chi
characteristics of the easly phases of hemorrhagic fever .‘”d may ““ the
stage for develop Asuesiolar difatation s responsible for
the hypoteosion of hemorrhagic fever, but in addinon arculatiog blc'xul
voluzne 13 reduced through loss of plasma by way of damaged capillarics.
Capillary damage is sthe basic process (Steer and H.“mﬂsho“‘)-

These few examples may suffice to show the impocrance of the capillasy
syndrome far che pathogenesis of many wiral (and nckersal) diseases.
The effect of direct viral action of susceptible cells should not be seglected
for the understanding of the whole pathogenctic situation. Siegmund
considered the disece toxic effect of virus on the liver parcachyma as
additional. On the other haod, in Thaler's opinion, which recognizes the
diseurbaaces of bload flow as essential for the destruction of hepatic cells,
the poiat of attack of the causative ageat and the primary sute of vital
hepatins is the liver cell. In poliomyelitis, too, with alt due respect for
the pathogenic 1mportance of circulatory disturbances, the direct neu-
ronotropic action of the virus should not be vaderestimaced. The damage,
caused by yellow fever virus 1n whatever organ 1t may be prescat, is essca-
tially a sslectve necroblosis of epithelial cells of the Liver, kidaeys and
myocardial fibres; the mesenchymal cells are not jnvolved. Death resules
from the physiologic incapacity of the liver or kidaeys or both or from
cardizc damage (Bugher) But according to Craig che yellow fever virus
has also a marked effect npon the integnty of the captllarics; there are
carly capillary congestion and hemorrhages which are more sevete in the
later stages of the discase

It may be assumed that direct viral action on host cells 20d/or the
sequelae of 2 disturhed blood flow, i ¢. transudation of arculatory fluid
plus 13 oncotic chemicals cause damage o various pssucs in diffeseac
viral diseases Someumes there is merel,
associated with wansudatson in tissues; this is reversible, In other ta-
fections diseases cliaico-pathologic evidences Point to certain capillaries
as d;; s\::bcc:lcﬂ{‘ involved by the disease. Damage to the pulmonary
Capillasy and apllay leal i oot "
Pucumontis in inﬂu:;u:,ryvmhg: Jead g Enmuu.;} pocumoata f);

The extent of changes ia the serum albumis and serum globulia con-

y 2 functional capillary damage

infants, measles, vasicella and psittacoss.
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stages of its migration from the blood stream to the epidermal layer.
Accotding to Bras, the damaging agent of smallpox selects certain capil
!ary groups; the cpithelial damage or lesions in other tissue appear only
in areas vascularized by those capillarics. In severe cases of smallpox there
is 2 tremendous loss of cisculating body fluid and intensive toxic destruc-
tion of protein. Increased permeability of capillaries leads to the escape
of protein and electrolytes through the capillary walls iato the tissue
spaces, to profound and consistent loss of plasma, and subsequently to
hemodynamic deficiency, peripheral circulatory failure and death.

Tug CariLrary Synprome v Erpemic Hemorrmacic Fever

Hemorrhagic epidemic fever is a disease of unknowa etiology, probably
of viral or rickettsial origin. The chicf manifestations are febrile, cardio-
vascular, gastrointestinal, renal, hemorrhagic and occasionally neuro-
logical. Almost every system in the body is involved in some magner of
ather (Powell). The clinical manifestations of the discase aceur in phases
described as the invastve, toxic and convalescene stage. According ©
Leedham, it is eatirely possible that this disease is caused by a virus which
has an affinity for the endothelial cells of the cardiovascular trec. In the
viremic stage this agent may produce severe systemic feactions which
characterize the invasive stage. By the time immunity has develaped 0
the point of successfully combatting this agent, cellular invasion has
produced ccllular damage with resulting increased capillaty fragility and
hemorrhages of the toxic hemorrhagic phase. By the time the cndothelial
cells have regencrated sufficiently to re-establish the integrity of the
capillary teee, the hemorrhages have receded. There may be 2 gradual
return to normal.

According to Barbero, Katz, Kraus and Leedham, considerable clinical
evidence poinrs to the capillary as the sire principally involved by the
discase. In the first few days of 1llaess, the facial flush and mucous mem-
brane injection indicated 2 general capillary dilatation. Abnarmal capil-
lary permeabilicy was indicated by presence of edema 1a the preorbital,
facial, conjunctival and retroperitoncal tissues The clevation of the
hematocrit reading and hemoglobin content during the first few days of
sllness may be manifestations of the escape of plasma through the capil-
lacy walls as well as of simple dehydration. The vasculas instabilicy and
shock may also be related to capillary involvement. Other manifestations
of capillary damage were the petechial hemorrhages, the positive capil-
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convalescent stages, 1 e. the divreric phase, non-pmf:in pitrogen comes
down, Occasionally diurests feads co sal and potassium Joss.

2 15 the domi cationic comp in protopl ; its ine
umate relation to the alteracions finds j1s expression in hioch:mi.ul find-
1ngs 1n cases where toxic destruction of protera is large. Bur listle informa-
tion regarding clectrolytic and other ‘merabolic changes in viral diseases
is avarlable

* * *

Changes 10 cardiovascular concepts of viral discases brought a greater
broadness of perspective New coacepts about cardac and vascular mani-
festations and complicatsons have opened the path for an ever increasing
\mprovement of treatment even in persons scverely all from a viral discase.

In some viral discases of the psi 1y }
group, tmodern antibiouc therapy 15 cffecuve
the progoosis of these llnesses.

Penipheral circulatory failute in severe 1afections may be dut to decrease
18 blood volume and/or 1o 1oss of vasomotor aad venomotor tone. Restosa-
tion of the blood volume by transfusion is necessary to reheve the de-
ficsency 10 comb wth of or tone

P 1ofusion R of blood volume by transfusion
wnll nov completely relieve the disorder 1f venomotor and vasomotor tone
are lost, nor will restoration of vascular tone, by norepraephrine infosion
Bive complete relief f the blood volume 15 greatly reduced (Dock), Nor-
epinephrinc 2. mg 15 given by slow infusion 1o 500 cc. of § per cent glucose
wtravenously The rafusion may be spread over many hours.

Tt:au?:nl’ aimung at the preveation of collapse 10 severe viral infections

2 very imp line of therap pptoach, at the same

ume beiag aa cfficacious treatment for 2 possibly extsung myocarditis

In peripheral arculatory falure, the arculauon caanot be improved
m:;;lydhy digitalis ot strophantbin, camphora and caficine.

md management 1s very 1mportant i bulbar paliomyelitts and epis

demuc hemorrhagie fever because of the danger of pxplalxnom’ry cdgm:,l;g:‘,

serum potasstum found 1 pat 1
eh g 1 E:d :tsm w:th severe pahomyeline pasalysis or

diures i
demic hemorrhagie fever rerurned to normal on admms:fx::g?:siiig‘.
c;"l;hc Cc:s:ih?' syndrome 1n waral diseases can be inflacnced lhcnpcu:ni:
anaywhok :‘ viral hepatiuss and poliomyelius are bencfired by plasma
P 00d 1nfusions 1a the trearment of epidemic hemorrhagi

concentrated human albumin has been very effective (Karz I.:E:lc

and has greatly improsed

i
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ceotrations has been stressed. The role they play in viral discases, how
ever, is rarely sufficient enough to reverse the albumin/globulin ratic
Other pronounced biochemical alterations occurring in viral diseases ar
present but, in general, little attention has been paid to the metabolt
aspect of viral discases.

Large losses of nitrogen and potassium have been observed in polio
myelitis. According to Bower, Morgan and Chancy the acute cataboli
phase of poliomyelitis 1s characterized by excretion of nitrogen and po-
fassium in the urine and by 2 fall of serum albumin. Serum potassivm
values may tange from subnormal to very high levels. It is the abmupt
drop in scrum albumin and the accompanying marked utinary pitrogen
excretion which may lead to shock and peripheral vascular collapse i
severe cascs of poliomyelitis. The characteristics of the subsequent sub-
acute catabolic phase are similar to those of the acute phase but less
marked. There 1s a continued excess of excretion over 1ntake for potassivm
and nitrogen but at 2 lesser rate. Scrum albumin remaios low but may rise
gradually while globulins are elevated, with serum potassium in the
normal range, ualess intake 1s abpormally low The anabolic phase 15
characterized by positive balances of potassium and nitrogen. Serum
albumin values approach normal in mild and moderate cases but may, for
months, be low 1n severe cases. Serum globulins remain elevated and
potassium levels are pormal except when intake is insufficient to meet the
demands of tissue synthesis. In time of increased potassium excretion and
inadequate intake, potasssum defictency may occur which may accentuate
muscle paralysis and may cause cardiac damage and adynamic ileus. Par-
ticularly in respirator patients extensive electrolyte changes may be pro-
duced in body flusds. Patients with bulbar poliomyelitss cannot tolerate
superimposed hypopotassemia. Complications in poliomyelitis attributed
to other causcs are duc to increased metabolsc loss of potassium through
the kidneys.

In severe cases of viral hepatitis, correlations are found between clinical
and biochemical findings. In very grave cases progressive decrease of
serum albumin, of the total cholesterol and cholesterolester blood levels,
hypoglycemia, progtessive reduction of urea blood levels 2ad 1nadequate
estrone inactivation have been demonstrated (Zondek and Bromberg).
In epidemic hemorrthagic fever during the toxic (oliguric) stag.c, nog-
protein nitrogen, phosphate, creatinine and potassium levels increase
while 1onized calcium and carbonoxide combining power decrease. Vatia-
tions in blood-urea nitrogen follow those in non-protein nitrogen, In the
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ham and Kessler). In severe smallpox the treatment with plasma and
whole blood infusions usually comes too late to be helpful. In severe vati-
cella pncumonitis intravenous plasma has been successfully used.

The treatment of several viral maladies showing the capillary syndrome
and its sequelac with plasma expanders has the object of increasing and
maintaining the circulating blood volume 2nd to bind or absorb toxiss.
Plasma cxpanders ate inexpensive, completely sterilizable, non-antigenic
and well tolerated. They include dextran and synthetic colloids such a5 the
polyvinylpyrrolidones (PVP)~Kollidon, Periston, Plasmosan, PeristonN.

Dextran is 2 polysaccharide manufactured from sucrose by a fermentz-
tion process. The coccus leukonostor mesenterordes produces an exocello-
far enzyme which polymerizes glucose into a polysaccharide forming, 28
the cod product, dextran. The molecular weight of dextran varies from
50,000 t0 100,000, averaging 65,000

Promising arc the plasma substitutes, the synthetic colloids, Periston
and Periston N. There ase differences between Periston and Periston N.
Both are polyvinylpyrrolidone, which s 2 polymeric substance of the
repeating unit vinylpyrrolidone. There exists a corrclation between vis-
cosity and average molecular weight of a mixture of polyvinylpysrolidoge,
the correlating factor s called the **K’* value. Pensstone contains PVP
with colloidal molecales which are even unable to penetrate the damaged

lar wall (mean molccular weight of 4o-50,000), while Periston N
contains a polymer of a mean molecular weight of 12,600 enabling a rapid
and complete excretion through the kidneys. Periston is first and foremost
a plasma cxpander with a sufficient retention period in the vascular sys-
sem. Periston N is perhaps a means of detoxicating the body; the kidpeys
serve as organs of excretion of toxic substances (Schubert). The ability to
influence the edema of the central nervous system and to detoxicate the
body has been ascribed to both Periston and Periston N are got con
sidered antigenic and may exert no ill effects on the liver and kidacy func-
tions. Long term storage by the body is excluded 1f ssual doses of Periston
are admumstered. Periston has been used 10 viral hepatius; Periston N in
poliomyclitis, viral hepatius, influenza, encephalitis. The use of thc.sc
colloidat blood substitutes for the treatment of the capullaty syndrome in
severe viral infections secems o be a real advance
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PART TWO

CHAPTER III

Exanthematous Diseases

1. Meastes

Meastes (morbiils) is an acute conragious disease which is characterized
by conjunctiviuss, exanthema in the mouth (Koplik’s sp?ls)» fever and 2
sypical eruptton. In Taost cases, measles is not a scrious dlscass; but death
may occur due to severe bactenal infection, broachopocumonia, encepha-
lins or some other complications.

The cause of measles 15 a filterable virus which is present 1 the b)qod
and 15 the vasophatyngeal secretions during the whole prodromal period
2nd dunng the 24 to 48 hours following the appearance of the rash. The
period of 1ncubation of measles 15 ten days The prodromaf stage before
the appearance of the maculo-papular exaathema is four days. The erup-
1o lasts three to five days.

Pulmonary involvement 15 2 very frequent occurrence; many casces show
pocumonic nfiltrations 1n successive roentgenograms where 0o definite
physteal pulmonary signs caa be demonstrated

Pathologic lestons of measles consist of the multnucleated giant cells
of Warthin and Finkeley 10 the lymphoid tissues, toasils, pharyngeal
mucosa, thymus and viscera The exanthema starts with exudation of
serum a0d proluferanion of endothelial cells 1n the vessels of the upper
poruion of the cutis The exudate spreads 1ato the epidermus leading to
vacuohization and necrosts of the epithelial cells and vesicle formanon.
Desquamation of the superficial layers of cpitheltum of the skin follows.
Small penivascular round cell infiltration with congestion and edema is
present in the skin, the mucous membranes of the ¢

yes and the respiratory
system The presence of parak eclls wathi learand acidophil
inclusions has been described 2s 2 pathognomuc charactenstic of the
measles eruption

In the lungs there 15 b with ¢ of capill a mono-
nu(clku 1 penibronchial fnfil with edema and congestion
and a0 wnterstitial 1nfiltranion of alveolt Autopsy findings in encephalitis

=l
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inical andfor elec diographi findings Sugg of cardiac
dxghnnb:us m/musics from 1913 tO 1952 wtm‘ ;c:'g;;:d :y I"(;:; E; 9233.

a three-yeas ol who -
!;::?:Ex‘g‘xz) o Pgi(c:ln:nus‘:-gf o taken during the third week
after she had had measles, perhaps complicated by influsazs, .

Eyster and Middleson (1520) reported 2 case of auriculoventricular
hears block following measles and mﬁzmmation. f’f dxc. heart val\'::s.
Neubauer (1944) noted the presence of myocarditis during v.kf: {ebrile
stage of measles 1n four patients who also bad brpnchopncumcfua.

A paticat reported by Lyon (3946) firse felc iregular beating of the
heart when he had measles at the age of 39, be had paroxysmal bouts of
tachycardia duning the following two years, at the end of which an
dlectrocardiogram was taken and night bundle branch block, left type
vanety (Wilson) was found. Electrocardiograms taken later on different
aceastons always revealed the same nighs bundle branch block. Episodes
of rapid heart beat accompanied by a fecling of discomfore ia the heart
region and shight pawn 1n the precardiaf area occurred frequently.

Clark (1918) reported three cases of complete heare block in three
children, possibly attributable to measles One case had frequent Adams-
Stokes seizures and died two years after the onset of heart block.

Grustra and Nulsson (1g50) described the case of a five and one-half
jear old boy, wio showed ventricufar (of supravenrmicular) rachycardia
with buadle braoch block 1n an elecrrocardiogram recorded thrteen days
aftet the onset of measles Tractngs taken during the subsequent half year

showed shartened and pralonged PR istervals, left and right bundle
branch black. The tel lized enl

genogram showed g of
the Beart involving all chambers Epusodes of tapid heart beat occurred
sometimes but subsided within a few houts Grustra (1954 reported thar
thtee years after the sutial obscrvation thus child dicd during 2 con-
vlsive seszure which accompanied a0 attack of tachycardia The antopsy
findings relaung to the heart tevealed a generalized subendocardia)
sclerosts and focal fibrosts 10 the left bundle branch. The didatacion and
bypererophy of the heart was more pronounced on the right side. There
:u: 20 myocardial changes. Grustra coacluded that the changes in the
‘;:‘::;: dus t0 an 1nfectious process rather thag g developmental

Fine, Bramerd and Sokolow C1950) found that swo
of cight with measles had

Patieats in a groy,
borderhine clectrocardiograms. Ross (195:3
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showed perivascular hemorrhages and collars of round cells. Brain edema
may be responsible for symptoms and deaths.

There are few references in the literature on pathologic findings in the
heare of fatal cases of measles. Albert pointed out thar not osly slight
inflammation but even cxtensive infiltrations were sometimes seen micro-
scopically in the hearts of patients with measles. These changes, however,
were not found before the ninth day of illness. Of ten bearts of patieats
with measles two showed myocardial lesions, three had foci of peri-
carditis and five revealed no abnormalities.

Degen described the findings in one hundred autopsies of paticats who
died from measles. There were four instances of pericarditis and fout
showed evidence of Iymphocytic infiltration in the myocardium, fre-
quently perivascular in diseribution.

The occurrence of myocarditis in measles, according to clinical observa-
tions was reported in the litcrature from the year 1911 to the year 1930
Accidental heart murmurs during the period of convalescente, irregulatity
of the heart beat and an abnormally low pulse rate have been observed.
If measles was accompanied by complications such as bronchopaeu-
monia and nephrutis, then secondary heart involvement with dilatation
and cardiac insufficiency were frequently observed.

Strong thought that the heart was not so commonly 1avolved 1n seasles
as in other 1nfections. An accasional tachycardia or disturbance of thythl.n
may be noticed during the discase and endocarditis and even pericarditis
have been known to occur as sequelae. Brinker cmphasized that if 2 com-
munity has for a long time escaped measles the cousse of the cpidemic is
often more malignaat. In an epidemic of measles in Southern Greenlaad
(1g52) heart failure was the most serious complication and accounted for
cighteen cases (i ¢. 22 per cent of all complications ) Onc third of the
deaths were due to heart failure. Thirteen of these eighteen cases occurred
in females, four of whom were pregnant or pucrperal. Heart failuse oc-
curred mainly in the older age classes, with oaly one case 1n the age group
of 15 to 34 years (Chrstensen, Schmide, Bang, Aadersen, Jordal and
Jensen). i

The earliest report on heart block due to measles was made by Burzi
in 1903, This author described a case of cm‘nplctc heare black with low
pulse rates and Morgagni-Adams-Stokes scizures occurriag as an ztt'ack
of measles was receding. The heare block was transient and the patient

recovered.
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2. GemsaN Mrasiss

German measles (Rubella) 15 20 acute contagous disease charactenized
by fover, catarth, taderness and enlargement of lymph glands, absence
of Koplik's spots and 2 rash consisting of diffuscly distributed pink
macules The exanthema lasts for two or three days, the lymphadenopathia
mzy persist for two or three weeks The ancubation peried 15 twelve to
twenty-one days If cararth precedes the rash the patient 15 probably
contagious for two days before the appearance of the eruption 2nd the
period of wfectevity 1s over by the time the rash has disappeared. The
geperalizauon of the disease 15 lymuted to the same period of time. Throat
washuags obtasaed a¢ that time coutain the virus, and German measles
has been d o pul by spraying the upper
Tespiratary tract with this matenal The wcubation period iz human
subjects 1afected by 1nhalation rasges from mine to sixteen days uoul the
appeatance of the rash and lymphadeoopathia precedes the rash by up to
six days 1n some instances. There 15 no evidence thar the artificaally
10duced disease differs  any way from pacural robella and the mmunity
should be equally effective

The average age of the paticats 15 higher for rubella thaa for measles.
i?;{,;méo;:::{;:s ‘z:;dl sst;xdc;m contract the discase. Afeer :k'm year

s arely mer The discase 15 uswally mild buy
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made a study of one hundred and twenty-five electrocardiograms of
seventy-onc children hospitalized for measles. The following clectro-
graphic findings (probably abnormal) were: complete right bundle branch
block, QT, valuc above 0.430 a high incidence of R! wave in lead CFy
and a maskedly prolonged PR interval. The PR interval was longer thas
the Ashman and Hull standards in thurty per cent of the electrocardiograms
and was sigatficantly prolonged in twenty-nine per cent of them Although
there were no clectrocardiographic records of these children prior to
measles, it was presumed the disturbances developed during the course
of the discase. The high incidence of R! waves in lead CFs occurred
more commonly in measles than in other acute illnesses. Prolongation of
QT and of PR intervals in the records of children with measles were the
tesule of myocardial involvement. In the relatively few follow-up exami-
aations which were made, it was found that the aboormalities did not
subside by the tume children usually resume full activity after having
measles.

Ross noted a systolic murmur at the third or fourth intercostal space
along the left sternal border or near the apex on at least onc examination
in forty-two per cent of the chuldren The murmurs were interpreted as
functional. Diminished intensity or poor quality of the aprcal first heart
sound was noticed in sixteen childee at the tume their electracardiograms
were taken; a metronomic rhythm was preseat in two children. Esghty-
three percent of the records taken of children with a soft or poor first
heart sound (with a sccond sound of normal 1ntensity) or a metronomic
(tic-tac) rhythm had a R! wave 1n CF; and/or prolonged PR saterval.
Other symptoms and clintcal symptoms of myocarditis were not noted.

It may be supposed that many patients 1ll with measles had secondary
bacterial infections. It 1s difficult to tell whether any of the cardiac
pathologic changes were attributable to the measles virus (Ross). Lyon
also thought that 1t may be supposed that streptococeal infection of the
upper respiratory tract coexisted during measles or later and that it was
responsible for the resulung myocardial leston. Obviously we are unable
to give a satisfactory explanation concerning this pont.

Ross recommended to extend the pertod of rest after measles, especially
for children under cight years of age, in whom 2 higher 1ncidence of
electrocardiographic disturbances was found than in the older chuldren

It appears worthwhile to advisc a paucat suffering from righe bundle
branch block to restrict hus activitics and to warn him to avoid major

exertion (Lyon).
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itecature 44 cases of maternal
bAe‘;f:?: ,:h(c’%{'so? :i}:;::c{:::f:? dﬁ::lt;vc infzné: When the iunc.ss
:mmd in the second mrimester, three of 22 infants were affected and in
d trimester, 2 of 14.
m;{;r‘h;w. Burnet, Lcri:xm 20d Bryce (1950) suggestd a defect rate
berween tweaty-five to ffty per cens for rubella 1n the fiest three months
of pregnancy. .

Iﬁ: xg; c:sycs analyzed by Conte, McCannon and Chiristie (x945) 72 pet
cent had cataracr, either unilateral or bilateral, 65 per ceat were mentally
setarded and 53 per cent had congenital heart discase. At least 53 per cent
had mulnform anomalies, i

Tn Swan and Tostevan's serics (1946} of 37 infants with defects due to
materaal rubella, the aboormalities were found in the following order:
deafniess and mutist, 26, cardiac defects, 19, microcephaly, 2; mongoloid-
ism, 11; othet abnormalttics, 6.

1n cases collected by Patrick (1948), the most frequently encountered
abnormality was deafness, followed by hearr discase, meatal deficiency
and cataract.

According to Wesselhoeft (1945), 656 congenital lics after rubella
of pregnant mothers could be specified as 330 cye defects, 28t cases of
deafness, 296 cases of heart defects, 98 of microcephalus, 79 of mental
retardauion and 22 of dental defects.

Abel and Van Dellen (s549) teported on cighty-four babies (acluding
two sets of twins) bora 10 rubellz-infected mothers. Three children were
seillborn, thetr mothets had rubellz 1n the first trimester. Of the 8¢ liviog
children, 25 were normal 2ad §6 abnormal. The anomalies weres con-

genital heare discase, 19, congenital cataracts, 14; mental deficiency, 7;
and malformed teeth, §.

Bass (1952 found 1a nine 1nfants with the rubella syndrome, 8 showing
ocular defects (7 cataracts, 2 glavcomas); 6 were mentally retarded and
five had casdiac diseascs.

Gibson and Lewss found that of 1633 children with congenital heart
disease, x7 wese bomn to mothers who had had Germag mezsles during
pregoancy. Diaguosis of patent ductus artertosus was considered in 1.
of these cluldeen and was confirmed 1 10 durng the operation A:
addiuonal cardiac malformation was found 1g 4 of these pilitnls‘who
wete opuat{d o0, which indicates that complications are most frequent
10 these patients. In the only cyanotic chuld, physical signs, mmthm
Brasms, electrocardiograms and fluoroscopic findings were typx'u.l of :fmt
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somewhat more severe in adules than in children. Second ateacks of
German measles are extremely rare.

Som; :pic?cmx'cs of rubella are characterized by larger proportions of
cases in which complications (i.c. thrombocytopenic purpura) occurred,
suggesting that it might have been due to an unusually viruleat chain
of virus. German measles is occasionally complicated by meningoen-
cephalitis.

Cardiac complications in German measles are not frequent. Logue
and Hanson (1935) reported complete heart block and Goldfinger,
Schreiber and Wosika (1947) described a case of permanent 2: 1 auriculac-
ventricular heare block following rubella. Much interest has been focused
on the occurrence of congenital defects in children born to mothers who
had German measles during pregnancy. Gregg in 1941 discovered the
relationship between the occutrence of maternal rubella and of fetal
abnormalitics espectally the frequency with which a large number of
congenital cataracts followed the maternal infection with rubella. Gregg
stressed the danger of the diseases for the fetus and found also associations
of congenital cararact with cardiac and other lesions.

Infants born from mothers who have contracted rubella during preg-
nancy show the following congenital abnormalities.

Eyes: Cataracts (unilateral, bilateral), microophthalmos, buphthalmos,
uveitis, dacryostenosis, glaucoma, strabismus, retinal pigmentation,

Ears: Deafness with sccondary muttsm due to loss of cochlear function.

Heart: Septal defects, patent ductus arteriosus.

Brain: Microcephaly, mental defects.

Tecth: Dental anomalies (retarded cruption, enamel hypoplasia.)

These defects may occur singly or in combinattons. According to Bass,
rubclla 1n the pregnant mother may resule 1 abortion, stillbireh, 2 de-
formed child or a normal child.

Swan and his collaborators have stressed that the fetus was defective
in almost 200 per cent of the cascs when the mother had rubclla during
the first six weeks. Later, it became apparent that the data had been
obtained from a study of defective children and a lower figure 1s prevalent
when the question of fetal damage resulting from rubella i the firse
trimester is approached from the angle of the mother's pregnancy (Bass).
But the relation of congenital abnormalities of infants to the occurrence
of maternal rubella 1n the fisst trimester always remains striking. Ingalls
a0d Gordon (1947) assume that about thitty-two per cent of congenital
abnormalities are caused by rubella in the first three months of pregnancy.
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of the five heacts examined the following defects were f_ound: open intfa-
vearricalar seprum, abseoce of septum secundum znd! twice, 2 rudunlc):ury
seprum secundum, According 1o Toceadury and Nick, rubella pro “:;‘

isturbances of active proliferation and diff in the lens, in the
organ of Cort and 1 the tecth but causes merely arvest of development
swithin the heart which feads to cardiac defects. The heare does not show
! iation of such an ling degree 25, for example, does the
less According to Tocadury embryopatbias are not himited to the rubella
safection, the viruses of mumps, viral bepatitis, and pohiomyelitis may
have the same “geratogenic™ efiect, These viruses may also attack the
epithelial ussucs of the embryo and produce discurbances of the growth
of the fibres of the lens The high figure of serious damage to the unborn
chuld following maternal rubelia 1s disquicting. Although it is not pos-
sible to fix accuratcly the chances of 2 baby proving abaormal whea born
tp 2 woman whp had rubella 1n the carly months of pregoancy, the ques-
tion of therapeutic curettage in cases of rubella 1n pregoant mothers muse
be considered It has been stressed that many mothers are suffering from
mental stress of waiung six months with the fear of bearing a defective
chld If German measles 15 contracted after the foutth month of preg-
naacy, it can be confidently stated that the chald will be healthy and thac
the pregnancy has to proceed In many cascs, the situanon should be made
clear to prospective parents who must be given aa opportunity of sharing
the respossibility of deciding whether the pregnancy ought to be termi-
nated (Abel and Van Dellen)

The decston on abortion 1s not easy and is 1avolved with legal, social
and rehigious umphicanons Bosatra thunks chat induction of abortion is
ujustified because maternal rubella occurring during the first four months
of pregnancy has oot resulted 10 rubeohic cmbryopathy 1n 1005 of the
cases The best solution would be for every girl to have rubella before she
ts married One agtack of rubella usually 1nduces immunity to the disease,
2ad may prevear a disastrous effect on the child Therefore we have n;
6iod 2 means of smmumng girls before marriage. Unmodified virus
seems 10 be sustable, and the problem 15 to provide this in 2 form thac m:
safely produce infection and immunity, Physicians should take ,;,’;
opporranity of exposing suscepuible girls 10 2 German measles
It may be prudent that women who had rubclla and consider th cl25=-
ummuae should avord exposure to this discase when pregnant _;1‘1:: lvcs(
precaution 1s advised by Schuck It 15 ahways possible that the mmh::fs
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ogy of Fallot. In one child, defect of the ventricular scptum was considered,
but the lesion was probably not associated with the 1llness of the mother
since she had German measles during the fifth month of pregnancy.

Scveral 1nstances have been reported in which the mother contracted
rubella before conception and gave birth to infants with congeairal
abnormalities (Wesselhoeft 1947). There are cases of the rubella syndrome
in children whose mothers were exposed during early pregnancy without
having a noticcable rash. These mothers had German measles in  sub-
clinical form.

Abnormalities of infants following maternal rubella are caused by
damage to active fetal proliferation and to differcntiation of tissucs
(Toendury). These alterations represent embryopathias, they are diseases
of the embryo during the matrauterine life produced by invading rubella
virus.

According to Toendury, the virus reaches the fetus from the maternal
bloodstream; 1t penetrates the intact chorioepithelium which arises from
a single layer of ectodermal cells, enters the fetal circulation and spreads
through the body of the cmbsyo The virus does not attack the whole
organism. Only certain organs are preferably infected and damaged: the
lens, the epithelium of the tnner ear, the enamel layer of the tecth. There
is an evident organ-affinity. The destruction consists of dismixture in
drops and vacuolar degeneration of the cytoplasma with subsequent
pyknosis of the cell nucleus It does not appear at the same time 1 the
above mentioned organs. Seventeen days after the onsct of maternal
rubella the fibers of the lens already show degeneration whereas it 1s not
uattl two hundred and twenty-two days after the mother has been 1a-
fected by rubella that the sensory cells of the aner ear and the cells of the
enamel layer of the tecth are visibly destroyed. According to Tocndury,
the virus attacks the eprthelial cells of the lens, the auditory vesicle and
the enamel organ in the carly embryonic stage and mulaiplies there, only
when the cells have reached the state of diffierentiation which is assoctated
with great metabolic activity, is ccll destruction caused by the virus
Rubella has specificity for the phase of fetal Iife regarding its localization
within different organs (phase spectficity, Toendury) Then, it interferes
with the meeabolism of cells and produces hyaline droplets of cytoplasma
and cellular pyknosis.

Nick studied five hearts of human embryos whose mothers had been
attacked by rubella berween the 35th and sist day of pregnancy. In four
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from those of vaccinia, The antigenic structure of vzxi.oh virus Es simifar
1o that of vaccinia. Both release soluble aatigen in xq{::md tissue and
both viruses produce a bemagglutain which is distiner from soluble
aatigen (Dowaie and Macdonald).

The smallpox virus enters the body through the mucous membranes of
the upper respiratory pact with substquent trynsicnt viremia mtl mfccuu_n
of the reticuloendothelial system and lymphasic eissues. The virus multi-
plics mtracellufarly dusing the incubatton period whicb‘ lasts ?boux_ 12
days. A sccond intense viremia, dusing the following period of invasion,
of the stage of toxemia, exactly corresponds with che spread of the virus
through the body; 1t Jasts vhrec to five days and is characterized by chlls,
fever, backache and imes by 2 prodromal rash. Finally, the virus
moves 1to the skin, briagiag abaut the foca! rash which is characteristic
of the begmming of the period of eruption and the swroggle in the skan,
Secondaey fever 15 associated with pustulation of the skin and by the
absorption of the products of cel} necrosis also in abseace of secondary

bacrerial wnfections Now secondary bactarial {nvasion may be inhibited
by antibiotic therapy.

The smallpox wirus cawses fisse 2 proliferative seaction (Wolman).
Bras considered many celialar changes in smallpox as primanly degenera-
ive 10 nasire. It 1s probable thar the first morphological changes created
by tha smalipox virus are proliferative followed by regressive aleerations,
ic degencracion.

‘There are today only few opp ities of investigating cardi ulae
mvolvement 10 smallpox o countries where vaccination is 2 routine
procedure Dealing with cardtavascular involvement we have to rely o
carlier work and the few tecent authors who have recorded observations
0 therr chistcal and pathologic-anatomical marerial of variola. Former
resules are to be d with recent investigations because (and this
als0 applies to fata! cases) secondary bacrenial complications are frequent)
avouded by anubiotic therapy. This treagment has the advantage thar w{:
may aow more frequently have an uomixed and clearer pictwe of the
smallpox virus anfection although evolution 2ad duration of the dis
bz;)c b:z hu:‘;;lhzngcd by modern therapy, e

4t 1a smallpox often occurs without a focal eruprion 20d duri
eriptive period. During the course of smallpor, :h‘; p“ka:n bcdc‘:;ci :1::
- Disturbances of the heare
Death bas been ascribed 1o aaﬁ
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rash seen on carlier occasion was not German measles but another rash
of a similar type, and that she wrongly supposed immunity.
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3. Varrora

Vatiola (vera, Major) (smallpox) 1s an acute, highly contagious discase
characterized by an initral pertod of fever, headache and backache, fol-
lowed by a generalized typical rash which is first maculo-papular and
later pustular with crust formation and with sccondary fever ac the time
of pustulation. Variola minor (varioloid) represents an attenuated form
and alastrim a mild form of vartola. Vaccinia virus causes a mild discase
in man. Cowpox virus closcly resembles vaccinia virus immunologcally
and in host range. Variola virus differs from vaccinia in that its host range
is limited to man and monkeys, and it cannot be propagated in series in
ordinary laboratory animals. It can be grown readuly in the chorioallantois
of chick embryos. In this tissuc it produces characteristic lesions differeat
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d1at hemorthages in the left ventricle have beety oceasionally
so‘;::::du:n vaniola htmosnhagiu Histologic findings are few ahhouih
the clinical history 15 somectmes suggcsu‘v:iof ’myowdml damage. The
most constant finding 1s 2 shight hyperemia in all vessels, and sm?ll
hemorrhages are not uncommon 1n all types of vm(?h. The subendocardial
capillancs situated 10 the same layer as the conducting system of the heart,
somettmes show stasss of large monosuclear cells and hyperplasia .of the
capillary endothelum Ac che same ume 2 pmvas.cuhx wfleration of
Iymphocytes, reuculocadothelial cells and some eos{nophxl .grmulocytcs
have been obscrved Sporadically, these perivascular infiltrations occurred
around vessels 1 the subepicardial far. No histologic changes in the
myacardial fibres could be found through there was a slight incerfibrillar
cdema In the necropsy cases of Bras all patients had received anubiotic
treatment 1n 2 hospatal, and this may account for the absence of strepto-
cocar which were seen, hustologicaily, by previous 5 especially
10 purpura vanolosa Thercfore, in these cases secondaty infectioas were
much less important than 15 geacrally acknowledged, and in the majonty
nesther bacterta gor reacuve symproms fndicated their prescace.
Wolman found, tn a case of purpura varsolosa, subcpicardial hemor-

thages, albuminoid degeneration of myocardial fibres and interstinal
edema

On the basts of his 177 necropsies of smallpox cases, Bras concludes that
thete 15 2 corrclation between histologic changes in the subpapillary
vessels of the skin and the ussucs which they supply with blood, i e.
in the overlying epidermus, juxta-dermal poruon of the hamfollicles and
scbaceous glands A sumfar correlation was found i other organs, it is
likely that the damaging agent selects certamn capillary groups and thar
aa cpithelial leston or lesions 1a other organs appear only 1 areas vascu-
latized by chese capillaries Accordiag to Bras, purpura variolosa was not
substaquially diffierent from variola vera, as 1t 15 advanced by some authors;

these forms have the same basic pattern though part of 1¢ is different 1n
development and/or 1mteasity
The siguificance of capillary damage 1n vaceinia 2nd variola wfection
was already suressed by Hassko who showed 1ncreased permeabilicy of
ca;x&lm:s o§ taternal orga0s an the vacania tafection of rabbies
¢ variola virus has an affinuty to the endothehial cells of m
an;
:; the arculatory tree, espectally in the skin, Wolmaa could d:muyusrt;::
€ Tugranon of virus from the blood stream to the epithelial layer finding
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failure and exhaustion, to toxic myacarditis, to pulmonary edema and
just to exhaustion.

Anderson, Foulis, Grist and Landsman directed attention to the im-
portance of cardiovascalar damage in severe smallpox in the antibiotic
age and gave a charactetistic pictute of their observation. According
to these authors, a striking feacure of five fatal cases was **myocarditis”.
Their paticats were all young, of good physique, had no history of ante-
cedent discases and had listle~if any—of the sccondary fever as a result
of atibiotic therapy. Nevertheless all five developed myocardial fnvolve-
ment, manifested by tachycardia, toncless apical sounds and irregular
rhythm during their illness. Restlessness was not noticeable in any of these
cases, but the patients, being nurses, were disinchined to ask for help for
example in reaching for a sputum cup and exertion of this kind may have
accentuated cardiac damage. They retained their Juaidsty of mind for 2
considerable time. They did not heed injunction to rest, and sedatives
did not always easure the desired relaxation. All five patients dicd from
myacardial fatlure The authors thought 1t uncertatn how much the
toxemia resulting from extensive skin damage connbuted to death; for
myocaeditis had already developed at an carlier stage. The natuse of
the cardiac damage was not known, but 1t may have been duc to virus
invasion. In view of the obvious cardiac damage, it was their impression
that the utmost attention should be paid to the problem of how best o
nurse smallpox paticats 1n future cprdemics so that such complications
may be minimized Supportive measures—e.g. carly blood transfusions,
administration of Eucorton and vitamin K—may be advantageous s
peatally in females, because hemorrhage and toxemia rapidly cause weak-
ness which may be fatal

Earlier and recent opinion, indeed, prevail that myocardial tavolvement
is responsible for the fatal outcome 1n smallpox which is not otherwise
complicated and that, if the patient recovers, it 15 almost exclusively
the heare that remains affected Those must be rescrutintzed.
Pathologists have recorded parenchymatous and fatty degencration of the
liver, the kidneys and the heart not only as remnants but also at early
stages of the variola infecuon and some inflammatory changes 1n the
myocardial intersticial tissue have been observed But Bras (1952) su'css;d
that in smallpox the heart generally showed few abnormalities and its
weight was nearly within normal limsts Though he noticed subepicardial
punctate hemorrhages, extensive hemorrhage was rarely scen. Small
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i jti the role of capillay
i failure 35d death. The recoguition of the . ;
3::1:22 in smallpox may change d?c.old concepdon z:[ myoardgl
involvement in this discase, didds is pot so frequentd P

:'Z:: ;::11 outcome of variola major as are the sequele of fapxiluy damage.
More stress has to be laid on easly therapeutic p\mfxmg in case _cf vascular
complications; this may save paticass who until now perished from
penipheral dirculatory Tailure in <his iliness.
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4. Varsepees

Varicella (chickenpox) is 2n acute contagious discasc characrenzed by
fever 20d an eruption of the skin 208 mucous membranes. 1t ruas usually
an upeveneful course, bus may occasionally assume the form of a sevese
disease showing manifestaions got only 1n the skin 20d other epithelial
susfaces but 2lsp 10 the Jungs, the brain, the spina) cord a0d the kidneys.
Chuckenpox is capable of involving any epithelial surface and of causing
systemic involvement. It appears that thete may occasionally be za
unusnal suscepuubiliey of the hose to varicella virus,

The incubacion period is about fourteen days. The firse symproms ace
shuvering, fever, malaise, headache. The rash can be the first mamfestation
of lfaess and passes from a macule to a papule, to a vesicle which becomes
pustular There 55 a tendency of the skia lestons o appear in successive
arops.

The virus 15 widely disseminated throughout the body. Although re~

Pports of necropstes in cases of varicella are searce, those avatlable indicate
that the disease is 2 generalized one,

affecting many or, d ¢
12 addruion to the skin, sy organs sad tisies
Small foci of necrosis occur 19 numerous organs, particnlarly
lungs, the hiver, spleen a0d adrenals. Th:ombocyrap'cg: mmyinnviz:
sella has been described. Hemorrhages telated to she destruction of capils
lartes 30d 10 thromboses are noted. Taclusion bodies (oype A) are found
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ix.:c.lusion bodies and cxtra-cellular virus aggregates within the endothetial
lining of the blood vessels of various organs and mucous membranes.
C.apillary damage in smallpox leads to increased permeability of capil-
Iaries, to the escape of protein and of oacotic chemicals into the dissues
and, as a result of this leakage, to hemodynamic deficits. Heare failuce ia
smallpox may be produced by the reduction of the active blood volume,
decreased filling of the heart, reduced minute volume of blood. In oves
whelming infections there is an additional Joss of vasomotor and veno-
motor tone which hastens irreversible stasts and death. In sot too severe
cascs, carculatory adaption to a Iower blood volume is the rule, If there is
recovery from smallpox, hypovolemia may still Jast for some period of
time, uatil this decreased active blood volume 15 again normalized.
According to Svertson and Hyman, the explanation of the cause of death
in smallpox may lie 1n a profound physiologic disturbance from extensive
skin descruction and tragsudation of fluids and clecerolytes. The factors
concerned require accurate analysis because there are metabolic dis-
curbances apate from the circulatory defictences in cvery sevére smallpox
case.
Smallpox may prove fatal before the appearance of any focal ctuption,
and the patient dics from " overwhelming hemorrhagic toxemia.” On
the other hand, smallpox may present a bricf febrile illncss devoid of
localizing signs and netther accompanied nor succeeded by any rash
(Marsden and Coughlan). Many cascs are between these cxtremes and
may be benefited by treatment. Some degree of control of the secondary
bacterial illness and 1ts complications may be derived from antibiotics.
An important part of treatment 1s the carly management of hypovolemia .
and of loss of vasomotor and venomotor tone Filling of the circulation
is necessary in all cases who are not expecially mild and have to receive
repeated and sufficient infusions of whole blood, plasma 2nd blood
substitutes (PVP, Pertston, Periston N, Plasmosan, dextran). The myo-
cardium will be adequarely protected, and severe **myocardosis™ can be
avoided by this treatment. In peripheral circulatory failure the use of
digitalis alonc 15 valueless. Camphora, caffeine, cardiazol, coraminc, and
norepinephrine infusions arc essential apart from blood plasma and plasma
expanders for durece filling of circulation. The key to importane parts
of the pathological picture of smallpox is the severe capillary damage
which leads to loss of plasma and electrolytes from the circulation, o
hypovolemia, to loss of vasomotor and vepomotor tone, to peripheral
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especially in cases where 2nubiotic treatment prevents secondary bacterial
as. .

co;g;:;? Baumgartea and Charles (|951.). deseribed a case of vm;clla
pocumonta and epcephialitis associated with shock and heart fadure.
“These authars reviewed the | on chickeapox p during
the antibionc seage: Wanng, Neubuerger and Geever (1942); Rausch,
Grable and Musser C1943); Claudy (1942); Grayson and Bradley (1947);
Buno and Hammond (1950), Wesselhoeit nﬂd. Pearson (1950); Fraok
(1950), Michel, Coleman and Kurby (ags1), Eisenbud (1952). Rosccan,

and Charles d the findings of 11 cases. In all cases
rcper::d there was a rapid onset of fever, d)'spncf, tachypaea, ‘uchy-
cardua, cyanosis, cough, frequently hloody sputum wnh'm two to six days
of the first appearance of the vanieella rash Peripheral cisculatory collapse
occusred 1a three cases, two of them fatal. In several cases the symptoros
of the pulmonary complications preceded physical symptoms by several
hours espectally when shock existed prior to the appearance of riles.
Pleurtsy occurred 1a four patients. Roentgenograms of the chest revealed
nodular or mibary pulmonary 1afiltrations The densities were transient
and disappeared after several weeks In severe cascs there was a progressive
scention of blood tutrogen In some cases hypalbumisemia was present.
Waring, Neubuerger and Geever described an acute toxic encephalitis ina.
patent dying with cluckenpox and pacumonia Three cases of pneumonia

without associated shack and heare farlure have been reported by Saslow,
Prior 20d Wiscman.

‘We had the opportunity of observing three cascs of chickenpox pneus
monIa, th 0 men 10 1947, 0ne Woman 10 1952 The ages were 40, 36, and 20
tespectinely The course of the iliness in three cases was almost ideotical.
Three to four days after the onset of the chickenpox-rash, the fever
fose agatn sunultaneously with malasse, cough, bloody sputum, tachypoea
tachycardta and hypoteasion The paucnts felt very il The physical
findsags of the lungs were not pronounced; there were only some rales.
Keray examination of the chest 1n two cases, after three weeks, sull showed

tes1dual basal infiltrations oo both sides of the lungs. At the oaset of the
pulmonary complications leucocytes were 14,200,

12,300;
especuvely, and the scrum albumun levels at the samz n‘m;‘x is’é:
Per ceat, 32 Gm - per cent 30d 37 Gm. et ceat tespectively. Al zhr:;
Paticats developed varicella pneumonsa 1 the course of penicillin treat
ment. A reducuion of toxiaty due 1o the ghsence of sccondary bacterial
tofection may be possible. Al three Ppaucats made a complete x'emvc:y.a
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in vascular endothelium and in lesions of organs, similar to those seen
in the skin. These findings arc in keeping with the hematogenous spread
of the virus.

Hackel (1953) described the occurrence of myocardial lesions in associa-
tion with varicella. There was 100 per cent incidence of myocarditis ia
scven patients who had varicella at the time of death. Six of the paticats
were children and one was an adult. In no case was myocarditis suspected
clinically and in every casc there were other conditions that scemed
be adequate as a cause of death. In all cases but one there was some broa-
chopneumoniz or taterstitial pncumonitis. In one case in which the chigical
diagnosis of encephalitis was made, the nccropsy finding was cerebral
edema. Microscopic examinations of the hearts revealed scattered focal
lesions 1o all cases. In four cases, these lesions were constdered o be shght
showing a moderate amount of nterstitial edema and small focal collec-
tions of mononuclear cells, lymphocytes and occasional plasma cells,
ncutraphils aad cosurophs. The infiltrates were oftea perivascular and
extended for a short distance between the muscle fibers. The other three
cascs showed a moderate degree of myocarditis. Here the lIesions were
similar to those Jabelled as slight, but showed a greater degree of leucocytic
infiltration The muscles were uninvolved for the most pare, but occa-
sionally showed evidence of necrosis, with globular swollen ends that
were deeply costnophilic without cross striations In none of the cases
were incluston bodies observed. A slight to moderate degree of cpicardutis
was present 1n all cases, but no evidence of heart fatlure was found in any
of them. Postmortem cultures of the heart’s blood were made in all cases
but one and yiclded no organisms Lung culture showed no growth in ode
case, Staphylococcus albus 1 one, in another there was 2 mixed flora
including unidentified streptococct, 1n still another case Staphylococens
aurcus and alpha streptococcus were found.

It was suggested that myocardial lesions might occur 1o non-fatal cases
of chickenpox and could account for the frequent necropsy observation of
focal myocardial fibrosts 1n patients with no history of previous rheu-
matic fever or other cardiac mvolvement.

Electrocardiographic alterations during and after varicella were ob-
served by Waring, Neubuerger and Geever, Rosccan, Baumgarten and

Charles; Betke and Harms and may be caused by myocardiuis or by cor
1 festations in vaticella some-

pulmonale or both. Cardiog y
ttmes present an opportunity for studying the pathogencsis of this tllness
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plies 2 simalar parh Increased pulmonary eapillary permeability
s preseat in all cases associated with the formation of hyalac membranes
1n the alveols and may have the greatest umportance for their origia.
Differcnt causative factors may lead to the same morphological picture
(Weber). Bass, Greenberg, Stger and Miller stressed thay the chicf factor
for the production of pulmonaty lesions in their uremic patieats was
capillary damage and adtered capilary permeabilicy, In vasicella pocu-
monia there are 1asules to the pulmonary capillary bed; the capillary
permeabilicy 15 increased and leads o subsequent transudation iato the
pulmonary dissues. The protews leakage 1ato these tissues is a capillary
syndrome, which may cause hypotension, hemodyaamic deficits, periph-
el arcalatory collapse, shock and someumes 2 fata] outcome. An
associated bypalbunuacmia was obscrved 18 the cases of Rosecan, Baum-
garten and Charles; Grayson and Bradley and in my own cases; and may
be an addstional factor for the development of circulatory complicanions,
In the case of Grayson and Bradley a perihitar density was suggesuve of
pulmonary edema
T of varicella p with adeq
promycin, or yein as todicated mn order to check secondary
bactenial invaders Unfortunate results casuing from the use of amibiotics
as the sole weatment of scvere pulmonary comphications of chickenpox
;‘ulid subsum::grmsmn Pmsmn‘N Plas s
5 » Plasmosan, dextran) are necessary
£0 correct 4 decrease io the citculaung blood volume, If this is delayed or
i md‘?““f, reversible shock may develop. Profoupd anoxiz and severe
h)’;:i)'ﬂmlg circulation cannor somerimes be correrted.
cau, Baumgarten and Chatles emphasized 1 ic i
Provement 1 therr case followed the ad‘;xinismd:to;h;’ d‘tm'mm b
symptoms and signs of acute cor pul 1 i 1gmh's. Whea
should be & 3 The o lmanrpeat fusi

P ¥ balance, in such cases
Tequures careful judpment because a big amount of muzv:mous fluids mn;'

produce pulmonary edema Oxg

ygen may be requiced. Rapsd digiralizati
s well as other ten! < heacs s o
piniey measures used 10 the treatment of acute hears failare are

doses of penicillin,
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Waring, Neubucrger and Geever; Claudy; Frank; and Hackel desctibed
the histologic findings of varicella pneumonia or pocumonitis. Generally
multiple, fairly large foci of fibrinous exudation filled the alveoli, The
alveolar walls were lined with hyaline membranes in many areas. The
alveolar cellular cxudate was chicfly mononuclear. Macrophages were
present in large numbers within the alveoli. The septal cells were mod-
crately swollen and hyperplastic and often appearcd as a continuous layer
of cells lining the alveoli. Numerous areas of necrosis were distributed
throughout the lungs. Alveolar cells were necrotic, and the atterics in
these arcas were also involved in the necrotic process. The broachioles
showed severedesquamation of the liningepithelium. Many large, rounded,
well-defined inclusion bodies were seen by Frank within the desquamated
septal cells and in an occasional non-desquamated scptal cell and broo-
chiolar epithelial cell. No aclusion bodies were observed in any of
Hackel's lung sections.

According to Frank, the general picturc is that of patchy broncho-
pncumonia with areas of consolidation and 2 tendency roward confluence
without suppuration. Except for the charactersstic intranuclear inclusion
bodies, nonie of the changes are peculiar to varicella pncumuniz. They
have all been found in other types of virus pncumonia, influcazal pacu-
moniz, in acute rheumatic fever and in radiation-poeumonitis.

In the cascs of Rosccan, Baumgarten and Charles, varicellz was asso-
ciated with pneumonia and encephalitss, the initeal and critical complica-
tion was the profound and prolonged shock with fever and anoxia, The
chicf manifestation was cxtensive pneumonia lasting for more than six
weeks and finally dissolving. Rosecan, Baumgarten and Charles assumed
that the shock was presumably due to viremta 1zself or to the toxic reac-
tion to extensive viral 1nfection. The demonstration of varicella inclusion
bodies in 1 dothelium suggests widespread vascular damage duc
directly to virus. Heart fatlure in this case occurred as a result of acute
cor pulmonale or, perhaps, additional myocardial damage.

Recently Bass, Greenberg, Singer and Miller reported on 2 series of
uremic lungs; thesc chapges are non-spectfic, and the pathologic features
are very similar to those scea 1n varicella pacumonia The alveolar spaces
were filled by plugs of round hyaline bodies. These findings cxplain the
profound dyspnea from which these paticats suffered and suggest that the
cause of death in such paticnts was anoxic rather thaa of renal origa.

The blance of abnormal pul y findings 1n many conditions im-
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the lesions probably result from 2 hematogenous spread in.a nop-jmmuac
indvidual while 10 herpes zostet they are tentatively consldc_r:d to result
from a neurogenous spread 1n 2 person with humorz! ummunity.

A hypothests of Stokes considers the varicella virus as infecting Alh:
geacral populznion almost wniversally at an early age. A gm}ﬂhx:&
wnfectioa wich the virus wath a selasively loag incubation period may
permit the development of permanent resistance. However, 10 certain

s the vancella virus may have neurowropic propertics as indicated by
the simultancous development at tmes of zoster and varicella, and i.t may
femata Witk the perve cells of a fow ndividuals 10 a manner similar
o the symbiosis exhibited by herpes-simplex virus and ectodermal cells.
In sdult hfe exposare to cold, pressure on a nerve of a fresh massive dose
of varicella virus may cause a localized virus actuvity along posterior root
Bbres with subscquent development of zoster vesicles According to Burnet
vaticellz 15 2 trivial disease, but the evident relationship to herpes zoster
poses a whole series of problems. Many questions arse: How does virus
arculating 1 the blood reach the site appropriate to 1ts multiplication?
Is the capullary endothelium of each organ 1 some way related to 1ts
charactensstic el so that wnfection of endothehum as well as of paren-
chymatous cell can occur? There 1s the standacd problem of the transport
of virus by nerve paths also Feyrter constders zoster as 2 disease provided
by hematogenous spread of virus

Trhas been assumed that " herpes zoster™ virus may remain latent in the
body's tissues for  prolonged ume and become active 1n association with

diseases of the spinal cord and columa, leukemia or some other disturbance
of the host's body

Herpes zoster 15 d with unilateral 1nfl
root ganglions, posterior acrve roots, penpheral nerves or
ganglions or cransal nerves Neural inflammanions accompanicd by mukc:l
pain followed by che eruption, 1o areas supphied by sensory nerves

Histologic changes of herpes zaster are vasoular congestioa, hemor~
thages, necrosss, perivascular coll

of posterior
1ull

of ganglion cells The process 1s patchy oa‘n‘d ars;all::soarn:r:uu m:‘ f
alls escape without damage There may be a localized pmccsspm tl?c
posterior horns of some segmeats and occasionally, 1n the anterior hora
with subsequeat dcgcycrmou of motor ncrve fibres and muscles. Cons-
g:sunn 1n spioal meninges 15 frequent though encephalinis 1s rare. Th
5045 s rate 10 chuldeen, frequent 10 middle aged 20d old people. o
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5. Herers zostEr

Herpes zoster (zoster, shingles) is an inflammatory discase character-
ized by neuralgia and by an erupuon which runs unilaterally arouad the
body. The eruption 1s first an erythema, then papular, then vesicular. The
vesicles contain a fluid, at fist clear but Jater purulent. These vesicles break
and form crusts. Inclusion bodies demonstrated 1n cutancous lesions and
elsewhere, 1ndicate the viral etiology of herpes zoster. The virus is closely
related to the virus of varicella. Rhodes and van Rooyen assume that
chickenpox and zoster virus strains share antigenic components and arc
members of the same group of viruses but arc not identical Many others
considered the causative agent of varscella and herpes zoster as the same
thing. Brain thought that the sensory neuron had a tssue smmunity
fecbler than that of other parts of the body, or that 1ts immunity might
be temporarily dimintshed by preceding damage so that an nfecttve dose
1n the adult life tended to produce herpes zoster.

According to Findlay, varicella 1s a disease of the young, zoster of the
more mature. The fact that resistance increases with age agaiost sub-
cutaneous or intraperitoneal 1njection, but not agaimst inoculation durectly
1nta the nervous system, may explain the relative age incidence of varzcella
and zoster. In the young the virus produces a generalized infection which
immunzes all the tissues of the body except those of the nervous system; in
the mature who have had varicella, direct contact of zoster virus with
nervous tissucs, as, for instance, the endings of the olfactory nerve, may
produce a discase restriced to nerve tssue According to Cheatham (who
also considered the zoster and chickenpox viruses as identical) in varicella
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have received * after che occarrence of herpes zoster at the portal of encry
ut befare the gutbreak of the rash.” Cardiac alterations in this case were
stmbuted to mtrogen mustard therapy. R

A case of csvifmboudc herpes zoster has been reported which was
followed after seven days by endocarditis (Andreassian, 1939 R

Gais and Abramson found, 10 four cases of herpes zoster, precordial pain
raduting down the Jofe arm which was accompanied by dyspaca and
alterations 1n the cardiac thythm.

Cardiovasoular distarbances could not be detected in any of my 123 cases
examined from 3952 to 1954 Radiating paia in the left or rightarm, tin-
glingin the fingers ar¢ not rare in herpes zostar but ot necessarily 2 sigaof
cardiovascular involvement. Even 1n cases of 0ld people with coronary
heart disease, herpes zoster did mot alter electrocardiographic aboor-
malities seen prior to the onsct of zoster. In fous paticats suffering from
scvere postherpetic neuralgtz for weeks or months, cardiovascular dis-
turbances and electrocardiographic alterations could not be observed.
Only one patieat, 73 years old, suffering from persistent neuralgia, de-
veloped 2 myocardial infarction following zoster,

Herpes zoster may occasionally simulate i bdominal
disease Confusion matnly accurs 1 the pre-eruptive stage.

Zosuer of the third and fourth postetzor roots may cause paralysis of the
phrenic nerve on the same side assoaated with dyspaea on exertion and on
teading over ‘(Hzlpcm and Covner). I saw a 40 year old woman with
Berpes zaster involving some uadateral thoracic seg; On the cighth
day of th sllness, the panent developed severe pain in the upper abdomen
which quickly increased, vague digestive complaints 2od loss of appetite,
The temperature was normal The abdomen showed considerable teader-
aess, the parient had vomue, shock with a pulse of about 140 and drop in
blood pressure A laparotomy tevealed thrombosis of superior meseateric
:::;:ff' on fé“: Left l;)’pomun&mm. a convolution of gangrenous jn-

0ops. The involved port i
Patient dxcr on the same d‘:;w rsons of the atesine were esected bue the

Feyreer secanely added & aomeepe of great it s
of zoster The a\x‘{hor asmm““zf:mes;:“a‘s:‘}::::t;;;!::mlnowlcdg;
E:“A:h of v‘;lms and on the other hand, there is evidence pcimia;;g:: ‘:::

Stnts’i!iv::y, © patient presents at the same time signs of vasculay hyper-

Feyrter found caplaritis,

or heart

axteritis of the periarteritis nodosa type, and



50 VIRUS DISEASES AND THE CARDIOVASCULAR SYSYTEMC

The question as to the portal of entry and routes of infection bas been
{rc.qucmly discussed. It is assumed that the skin eruption is produced by
primary involvement of the spinal or other ganglia but how the virus
reaches the ganglia has not been ascertained. After an incubation of seven
to fourteen days during the prodromal phase of herpes zoster, espiratory
and digestive disturbances may occur and are probably indicative of the
portal of entry of the virus which may reach the blood stream and cause
a short viremia. In 1900 Haslund noted that herpes zoster was often ushered
in by upper respitatory symptoms, sore throat, angina; he regarded the
tonsils as the probable portal of entry. Thereafter, the virus is carricd by
the blood stream to one or more posterior root ganglia and thence, via2
scnsory nerve, to the skin, There may be a hematogenous or a neurogeaous
spread of virus.

Dahl regarded herpes zoster as a viral infection that enters through the
alimentary tract producing a viremia. He recorded a case of  patieat who
was one month pregaant when suffering from the discase and whose child
was bora with a harchip, cleft palate and atresia of trachea.

Cheatham demonstrated intranuclear inclusion bodies within the eso-
phageal mucosa, mesenteric plexus of the stomach, dorsal root gznghfm
and 2 sympathetic ganglion at the level of the affected dorsal root ganglia.
Similar inclusion bodies were obscrved within cells in lesions of the pag-
creas, adrenals, one ovary, assoctated with focal mecrosis. Cheatham
suggested that the virus might enter the body via the sympathetic nerves
of the csophagus and migrate by the sympathetic nerves to the dorsal
root ganglia, eventually reaching the skin by centrifugal spread along the
respective peripheral nerves. Inclusion bodies are described in the endo-
thelial cells of vessels of the skin lesions. Virus must be Iiberated into the
blood with death of 1nfected cells; if there were no humoral immunity 10
zoster, the lesions would generally be widely disseminated. Vancclhf?fm
Iesions may occur in the course of a zoster infection when gcn:raltzcd
immunity has been lost and hematogenous spread of virus occurs.

Cardiovascular involvement has not been described by pathologists.
Only Cheatham found, in his case of herpes zoster with varicelhiform
eruption, multiple foci of myocardial necrosis with associated hemotrhage
in the myocardium, codacardium and epicardivm. It was assumed that
the patient was suffering from Hodgkin’s disease but it was impossible to
confirm the diagnosis from nccropsy findings. Death of the paticat may be
atteibuted largely to nitrogen mustard therapy which the paticat must
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6. Hesers Sperex

Herpes sumplex 15 2 very frequent chronic snfection of man. It usually
appears on the lips, occanionally on the skin m<} rately on the cornea ot
genitaliz, Clinically, the infection preseats seself in the form of stomatitis,
herpes febrihs, herpes sumplex, herpes comnealts, segustent herpes, fi\s-
semunated herpes sumplex (eczema berpeticum, Kapost's generalized

laform eczema), phalitis, encephalomychius and g
encephalins,

The prumary wafection wsually appears i wfancy or carly chi}d_hnod as
aphthous stomatitis and persists through life generally remaining qui-
escent. Appropriate stimul will exate herpes in tegions where it normally
lies Iatent and leads to shedding of snfective virus. The damaged skin is an
ideal site for chance 1noculation of herpes virus.

Primary herpeusc snfecnion of the adult very rarely occurs. Antibodies
are preseat 1n the serum of most older children and of adules but are not
found 19 10fants or younges children. Antibody formation develops fallow-
168 3 pnmary 1nfection and persists for hfe The herpes infection usually is
1napparent and 1ts occurrence can therefore be recogmzed only by the
gresence of circulating antibodies. However, according to Rogers, Coriclt,
Blask 208 Seotr, 1m about 1 per cent of all infectsons the first atrack of
ehe herpes virus can give £1s¢ €0 a serious or even fatal disease.

The virus of the dtsease may be present in the vestcle of herpes and may
be found 1a the blood of persons suffering from herpetic eruptions and,
occasiorally, 1 the cerchrospinal fwd and saliva of patieots.

Type A wtranuciear bodies, known as Lapschuesz bodies, ate present in
berpes sutnples, they arc found 1 epiththial cells of the primary lesions
:n‘;(“sm erve cells and gha when thesc are reached and 1nfected by the

1n homan herpetic mepingoencephalitis, the chicf sites of the changes
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phlebitis with and withour hemorrhage, and with and without accrosis
which he termed periarteritis nodosa zosterica. In the common periarteritis
nodosa neuritic pains are frequent and are dependeat on lesions of periph-
eral nerves. In zoster there is an inflammatory condition of the nervous
system which often affects posterior root ganglia. We have already
mentioned the obscrvation of thrombosis of mesenteric vesscls in a case
of zoster.

Meseateric vascular discase occurs in periarteritis nodosa. According
to Feyrter an angitic diathesis may be present in individuals suffering
from zoster and many organs may be involved in this discasc.

In two of his cases of arteritis zosterica, death was due to zoster, It
may be possible that cases of zoster which recover may occasionally
develop late symptoms of renal vascular or cardiac disease. It is also
possible that zoster may be associated merely wich transient capillary
damage (capillaritis zosterica) and that altcrations of internal organs
occurring 1n zoster may be frequently transient and of shore duration like
the changes of the skin which may not be found later or may be demoo-
strated at autopsy (Cheatham, Feyrter).

The conception of vascular hypersensitivity playing a role in zoster
may be important for the treatment of the diseasc. Arterutis zosterc
and periacteritis nodosa are regarded as *hyperergic”’ wflammation ?f
the vessels. When treated eatly with cortison, encouraging response 13
peniarteritts has been obscrved. Harvey, Howard, and Kathis, Gclt:zud,
Poulin, Weinstein and Lamas have noted a favorable response in patients
with severe hetpes zoster treated with cortisone or costitropin (ACTH)-
This therapy should be reserved for patients 1 the older age group and
for those failing to respond to conveational methods.
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35 prima ible for an
firle doub that 2 hematogenous spread is primasily tesp

atypical form of disseminated herpes that has been r:?or:cf_ ll:y Z“‘:_:
a0d Srulberg and by Pugh, Newns and Dudgc9n. The bﬂms oof c_x-pcsﬁum
plex ca cause a fatal diseasc it the newbarn a the absence of significas
‘atzncous lesions and can invade the blood stream during herpetic gin-
givostomatitis 10 older infanss, giving isc to speafic herpetic h‘}m“a‘s-
Fatal cases of hepatic necrosss in disseminaced berpes simplex were de-
serbed by Hass; Quilligan and Wilson; Zuelzer aod Stulberg; Pugh,
Newns and Dudgeon, and other authors (1554, ’.955)

Most investigators cmphasized that herpes simplex vius progresses
aloog or withun axss cybinders. A newrotropic strain of herpes invades the
central nervous system through the nerves from the moculuc.d parts;
Yesions make their first appearance in the segments with which such
nerves arc assodiated. Some authoss are inclined to the belief that the
invading virus of the central nervous system passes in endoneural (lym-
phanc) spaces and 10 vascular advenuual space of the nerves. These
points have pever been finally sertled. Freld's experiments of masseteric
inoculation with herpeuc matertal tends to support the hypothesis of
Iymphanc space progression rather than axonic transmission; the pos-
sibihity of a blood-borne 1ofeczion has also been considered. After mas-
setertc wjecuion, whea 1slands of nfiltration are found in the muscle, and
after corneal seanfication, there must be considerable nervous usitarion.
There ase 1ndications thar, as a result of peripheral nervous irritation, the
blood-brain bamner in the corresponding nerve-root region may be Jowered.
I small quantsties of virus happen to be circulating in the blood at the
ume when localized vascular ¢ bility deselops, 2 seetling-gut might
result. Maninesco and Draganesco (1932) found 2 wedgeshaped lesion in
the spinal tract, analogous to that following corneal inoculation in two
cases 10 which the masseter has been injected and 10 oz, follawing taocu-
lation of the vagus nerve They believe that some vascular factor may
d:tcr{x‘xme the Jocalization (quoted by Ficld), Van Rooyen and Rhodes
527, ““Whether the virus spreads by the axis cylinders or by permeural
Iymphanics 15 not known, but nerves are evidently the important path-
way of wfecnon Blood spread may, however, play some pare, ..
f:‘:tll:r studies of the vzssuhr changes in the medullz following cotneal

loculation )o( herpes arc in progress (Field), The berpes 15 considered a
T with dematonopic and pic propertics. The d ;
sfinity 15 ndicated by the infectson of the skin and the cormea; the
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are the cortical and subcortical white matter. There ate softened aress
?f necrotic cortex. In the ncighborhood of the necrotic areas there is 20
increase of glial cells, many of which (as well as some neurons) contain
inclusion bodics. There is a mononuclear infiltration of the lepromeninges
in the vicinity of the arcas of encephalomalacia (Smith, Lennctt 2ad
Reames; Zarafonctis, Smadel, Adams and Haymaker; Wilds). Such aress
of softening with loss of architecture and with intranuclear inclusion
bodics are considered chatacteristic of herpetic encephalitis (Whitman,
Wall and Warren). France and Wilmers reported herpes simplex and
encephalitis in newborn twins.

Histological changes occurring in herpes infected chick cmbryos have
been described by Anderson. This author showed that the virms could
spread from the original point of inoculation by three ways: 1) by in-
vasion of the intace epithelium and spread by continuity of infection, 2)
by hematogenous transmission of the virus to establish a general infection.
Inclusion bodies were found in the endothelium of larger vesscls aad
capillarics. On successive membranal passage the virus produced more
sevete lesions in the endothelium and mesoderm such as cardiac muscle
and liver; inclusion bodies occur in these sites and also in interstitial
tissucs. 3) by both centripetal and centrifugal ncural transmission 91’
infection. An increase 1n the virulence of the virus for chick cmbryos 18
expressed by an enhancement of its ability to infect mesodermal and
endodermal structures.

Slavin and Berry using suckling mice found disseminated blood-borne
Iesions in the liver, adrenals and bone masrow regardless of whether the
intranasal or peritoneal route was nsed for 1noculation of herpes virus.

A certain proportion of rabbits inoculated upon the cornea with herpes
simplex virus developed fatal encephalitis (ceratogenic encephalits).
Since Doctr and Voechting were able to produce the same condition _b)’
jntravenous injection of herpetic material they concluded that brain io-
gection following corneal inoculation took place through the blood
stream. Levaditi and many others express the opinion that 1a all pr?b-
ability there is a transitory appearance of herpes virus is the blood éuﬂﬂg
the acute stage of the diseasc. According to Barrow the primary 100cu-
Jation of herpes virus may be via the damaged skin. Subsequent dis-
scmination is hematogenous with localization in damaged arcas.

According to Slavin the development of Kaposi's herpetiform eruption
would scem to depend on the hematogenous spread of virus. There scems
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of safzncy. The esseatial fearures of herpetic fesions in the internal organs
are necrosis and typical muranuclear inclusion bodies (Zuclzer and Stul-
berg; Pugh, Newwns and Dudgeon; and other authors).

Cascs of herpes sumplex infection of infancy may have been desenibed
uader the term “salwvary gland virus disease,” *'inclusion discase’ or
“cytomegalic wnclusion discase” since the tistopathology of both in-
fecuons 15 very ssmilar, even identical; and faboratory dizgaasis of herpes
sumplex has often beea omitted. In cytomegalic inclusion discase, inter-
sunal myocardiuss has already been reported, butin herpes sumplex ¢ bas
5ot been observed. Pugh, Newns and Dudgeon mentioned in conpection
with their case of hepatic necrosts 1n disseminated herpes simplex, that

the myocardum was paler than pormal and showed cloudy swelling and
edema,
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neurotropism is shown by the cxperimental and human encephaliti;
But according to Seiffert the herpes simplex virus is to be regarded 3
pantropic since it can evoke alterations in all the three germinal layers

Cardiovascular involvement has scarcely been scen in human herp
simplex infection. We observed a severe herpes encephalius following .
primary herpes simplex over the left knee region in a womaza, 28 years o
age. There was fever which returned to normal levels by lysis during th
first seven days of illacss. The patient was suffering from scvere head
ache, nervousncss, disturbed sleep. Her speech was slow and incohercat
Thete was transient dimaess of vision, transient pupillary changes, bu
normal discs. Alterations of reflexes, abnormalitics of taste and smell wen
present. The development of an 1ncreasing ticer of circulating anttbodier
against herpes simplex was found. The encephalitis lasted for thret
months and was followed by a long period of neurocirculatory astheaa
An cxplanation of this arculatory asthenia cannot be offered. It may k&
actributed to mjury of the vasomotor ceaters 1n the brain or to extensist
involvement of the brain. A myocardial injury is improbable; the clec:
trocardiograms were always normal.

In the chnical picture of herpes sumplex as the cause of fulminating
visceral disease of the newborn, accordin g to Zuclzer and Stulberg lesions
of the conjunctivae and skin arouse 2 high degree of suspicton. Otherwise
the cases are remarkably similar, with the onset of the systemic reactton
about the fifth to seveath day of life, fever or hypothermta, increasiog
scterus, lethargy, respiratory distress, vomitng, dyspnea, cyanosis, and
the rapid development of a state of circulatory collapse Enlargement of
the liver and sometimes the spleen complete the simtlarity of this picrure
to that of bactertal scpsis which will always be thought of when skin of
mucous membranc lestons suggest 2 portal of entry for bacteria Such
Iesions are equally well suteed to the entry of herpes virus. But surface
lesions may be absent of so tnconspicuous that a chical diagnosis of
herpes docs pot suggest 1eself even 1n retrospect Visceral lestons atri-
butable to the herpes virus are much more limited in distribution and, on
the whole, much less severe 1a older than in new infants

But the occurrence of herpetic hepatitis with fatal outcome dlr:ctl}’
attributable to the disease raises the problem of the frequency of viremia
and of visceral lesions in primary herperic infections not only of infants
but also of older children and adules. In any cvent, virerma s probably 2
frequent, if not a regular phenomenon during primarty herpetic infections
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The diseasc is diagnosed, according o Rivess, by the knowledge of ex-
posure to the virus in the laboratory or to the infected poultry, by 1solation
of the virus from the conjunctival exudate and its ndmnﬁca_um} by means
of the hemagglutinauon inhibition fest aad by determination of the
devclopment of specific neutralizing aatibody by test on paired sera cols
leceed from patients dunng the acure aod coavalescent stages of the
dseasc. .

Newcastle discase virus resembles 1ofluenza virus in jrs abulity to grow in
fertile eggs, 1 the production of chitk ved cell or ather red cell-hemag-
glunoation. Despite similar biological prapertics, seralogical tests show
o antigenit relationship between the viruses of influenza and Newcastle
discase. Moolten and Clask reported a case in which the vitus of New-
castle disease was isolated from the blood of 2 woman shortly after sub-
sidence of acute hemolytic anemia with autohemaggfutinative vascular
phenomena, During the active stage of the discase the patient had an
eruption fesembling that of acute d inated lupus eryth

Mooleen, Clark, Glaser, Katz and Miller reported blood sueam in-
vasion by Newcastle disease varus associated with hemolytic anemia and
eocephalopathia, I is suggested that the virus may circulare in the
blood, be adsorbed to crythrocytes causing hemolytic anemia, intermittent
inavascular hemagglutination 2nd, in vitro, autoagglutination of red
cells, Perhaps such infeetions are usually latent but become provoked by
non-sﬁuﬁc stimuls or reduction in poa-specific resiseance. There may be a
p y that N le vitus 152 b ic ageat in hutans and may
be the cause of 2o acute hemolytic anemica but further studies will be
oecessaty to define 1ts practical chinical significance.
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. Beager's Dissass
Behger's disease 15 2 relauyel: i i
y rare disease shor i
Znubl: sigas common to all cases: recusreny i:ri:ou:gd?:x'rsu:b;st: anfl
fucosa of the mouth and superficial geaueal ulcers, A’zcgrd.ln: ::



CHAPTER IV

Diseases of the Eye

InvorveMant of the eyes occurs in 2 series of viral infections. Smallpox,
measles, herpes simplex, herpes zoster and infectious mononucleosis cza
affect the cyes. Lymphopathia vencreum may produce various oculss
conditions. Cat-scratch discasc may be the cause of Parinaud’s oculo-
glandular syndrome in which the conjunctiva is the sitc of the primary 1a-
fection followed by regional lymphadeaitis. The ocular manifestations of
infectious mononucleosis may be divided into two groups:

1) Those possibly due to direct involvement of the cyc and its adnexes
by the characteristic pathologic lesion of infectious monosucleosis

2) Those affecting vision and the neuro-ophthalmologic apparatus
owing to a more remate occurrence of the lesion most commonly involv-
ing the cenrral nervous system (Tanner).

Trachoma and inclusion conjunctivitis are viral infections of the e
ternal eye. The virus of inclusion conjunctivitis may cause urethsitis and
cervicitis. Also, epidemic keratoconjunctivitis (virus-keratitis, kerautis
punctata, superficial-keratitis) 1s caused by viral agents. Newcastle dis
case and Behget’s disease arc viral infections of the cyes.

1. Newcasrer Dissasg

Newcastle discase breaks out in cpizootics (animal cpidemics). It
affects primarily birds and is characterised by viremia, signs of 1avolve
ment of respiratory, gastro-inresunal and central nervous system (avian
pncumoencephalitis). Most animals are highly resistant to potent labo-
ratory strains of the virus, man 1s rarely 1nfected. In man the virus canses
unilateral, superficial conjunctivias withoue 1nvolvement of the comea
and with pre-auricular lymphadenitis. There may be headache, discomfort
and chills, an nfluenzal type of illness It may produce rhiniris, pharya-
gitis and bronchitss (Stegert, Haussmann 2nd Maooweiler). It may fzu.sc
poliomyelitis-like symptoms 1a children or, perhaps, pncumonitis in
adults. But the ocular manifestations are the established instances of
human Newecastle discase. The illness 1s of short duration and usually
without sequelac. No sigos of cardiovascular involvement have been
described in acute human cases. The disease mainly occurs in people who
work in laboratorics or otherwise handle infected birds.

8
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Yidoey and liver, bronchopneumonia and ?dmonal c‘.!:mz The ﬁnﬁ;i‘
ia the posterior scgment of the eyeball—with the optic nc;vc ;l“'“ o
presented scattered perivasculas round cell whilratica and ¢ mvasAm.‘l
around the central retnal arsery and its seunal branches, in the chorioi
20d che sheaths of the optic nerve. Silfverskioeld observed, at autapsy,
encephalomychus with softened and necrotic arcas 1a che peduncles, the
bulb 20d the upper pare of the spinal cord.

Perivascular cellular infiltractons may develop oot only 1o the eyes bue
also 10 the brain, kadacy, Yiver and other otgans. Generafized vaseular
damage scemns to be possible in Behger's disease. Curth thought d.u: the
‘manifestations of the ceatral pervous system may be peehaps explained by
distarbances which begin as vascular lestons mast probably in the vemns.
This 15 also the opmion of France, Buchasan, Wilson and Sheldon. In
some Cases cardiac valve disease bas been toported, but these condisions
smay tesult from other causes and in on¢ case of Faigenbaum and Korn-
blueth the presence of endocarditss was d bue the diagnosis ap-
pears not to be clearly established. Thrombophlebitis was reported in
more than 2§ per cent of cases Attacks 10 some instances were multiple.

Lemake stressed the frequency of vascular alterations in Bebget's disease
20d mentigned affeceians of the vessels of che uveal eractus, the central
nervous system, hemorrhages into the skin 2nd mucous membranes,
thrombophlebits, hemoptyses, myocardal damage and coronary in-
sufficiency More ateention should be paud to the possible cardiovascular
wvalvement 1 Behger's disease, espearally 1o the usual chronic and re-
current Cases Behget's disease must be added to the Jist of mfections
produced by neurotropic viruses. Treatment with cortisone and corti-
cottopae was tricd, some resules were disappointing (France, Buchanan,
Wilson and Sheldon), but teceut authors reported mote satisfaciory and

encouraging cffects
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Feigenbaum and Kornblueth, Behger's syndrome needsa correction insofar
as the ocular symptoms comprise not only uveitis but also neuroretinitis,
On the basis of the studics of 32 cases, Behget concluded that the ocular
Iesions acrually begin in the retina and optic nerve and the uveal diseast
manifests itself later. Both eyes were always affected simultancously ot
the one after the other. In addition to the three major manifestations other
signs and symptoms may accompany the disease. Possible associations are
phlebitis, encephalo-myclitis and -meningitis, anemia, headache, and orch-
itis. Encephalitis cases are reported by Knapp, Berlin, Alm and Ocerg;
Siltverskioeld, Thomas, Curth, Alma and Magni; and Herrmaoa. Ocular
and other manifestations are recurrent. There is no doube that Behget's
discasc is a generalized disease and not a scries of Jocal pathological proc-
esscs unconnected with onc another. The gravity of the discase 1s demon-
strated by the frequent fatal outcome,

Behget proposed that the disease was caused by a special virus, although
he was unable to demonstrate one. ‘The results of his histopathologic a8d
bacteriologic investigations of the aphtous lesions and of his expeni-
ments on animals were consistently negative, but he insisted that he ob-
served inclusion-like forms in smears from the hypopyon of the aatertor
chamber and from the aphtae. .

Alm and Oeberg were able to produce retinitis, uvertss wich hypopion,
and menngocncephalitis 1o rabbits through four geacrations. A viral
origin was also d by Katzenellenbogen, Silfverskiocld and Sczer.

Sezer isolated a virus from each of three patients with Behget's disease.
In cach instance the virus displayed the same cultural and serologic proper-
tics. It caused typical encephalitis in mice and produced 1n the cyes ©
rabbits a discase similar to the discasc in man Positve complemeat
fixation and neutralization tests indicated thac special antbodies against
this virus are being produced 1n the blood of patieats with the discase.
The virus multiplied in the chortoallantorc membrane of a fertile egg, 20d
in the yolk sac, and caused the death of the embryo 1n 2 high percentage of
experimeats. The virus killed guinca pigs by causing hemorrhagtc lobat
pneumonia, The virus passed through a Seitz filter wath double pads. The
diameter of the virus particles 1s about roo millimscrons .

Fatal cases of Behget's discase showed menngits, multiple necrotic
areas and diffuse perivascular round cell infiltration 1n the bramn and the
spinal cord. Berlin found diffuse perivascular rovad cell infiltration in the
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ludacy sod liser, bronchopueumonia and pulmonal edema. The findings
in the posterior segment of the eyeball—wich the optic verve “‘_“k“f—
peescated scateered perivascular round cell 3nﬁluauon and cell fnvasion
around the ceptral rennal astery and its rerinal branches, 10 the chorjoid
20d the sheaths of the optic nerve Silfverskioeld observed, at autopsy,
encephalomyelitrs with softened and neerotic areas in the peduncles, the
bulb 20d the upper part of the spinal cord. .

Perwvasculas cellular infiltrations may develop not ealy in the eyes but
also in the brain, kidney, liver and other organs. Generalized vascular
damage scems t0 be possible 10 Behger's disease. Curth thoughe thae the
mansfestations of the central pervous system may be perhaps explained by
disturbances which begin as vascular Iesions most prabably mn the veins.
This 15 also the opmion of France, Buchanan, Wilson and Sheldon. In
some cases cardiac valve dusease has been seported, but these conditions
may resuls from other causes and 10 one case of Feigeabaum and Korn-
blucth the preseace of endocarditis was suggested but the diagoasis ap-
pears tot to be clearly established Thrombophlebitis was reported 1
more thag 25 per cent of cases Attacks 10 some 10stances were multiple,

Lemke stressed the frequency of vascular alterations o Bebget's disease
and menttoned affections of the vessels of the uveal wracrus, the central
nervous system, hemorthages nto the skin and mucous membrages,
thrombophlebins, hemoptyses, myotardial damage and coronary jo-
sufficcency More attention should be paid to the possible cardiovascular
involvement 1 Behget's discase, especially 19 the usual chronic and re-
cureat cases Behget's discase must be added to the hist of infectsons
produced by neutatropic viruses Treatment with cortisane and cortis
cotropine was wied, same results were disappotnting (France, Buchanaa,
Wilson and Sheldon), but recent authors reported more sansfactory and
cacouraging effects
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Feigenbaum and Kornblueth, Behget's syndrome needsa correction insofur
as the ocular symptoms comptise not oaly uveitis but also neuroretinitis.
On the basis of the studics of 32 cascs, Behget concluded that the ocular
lesions actually begin in the retina and optic nerve and the nveal diseast
manifests itself lacer. Boch eyes were always affected simultancously or
the one after the other. In addition to the three major manifestatioas other
signs and symptoms may accompany the disease. Possible associations are
phlebitis, encephalo-myelitis and -meningitis, anemia, headache, a0d orch-
itis. Encephalitis cascs are reported by Knapp, Berlin, Alm and Ocberg;
Silfverskioeld, Thomas, Curth, Alma and Magni, and Herrmann, Ocular
and other manifestations are recurrent. There is no doubr that Behget's
disease is a generalized diseasc and not 2 serics of local pathological proc-
esses unconnected with one another. The gravity of the discase is demon-
strated by the frequent fatal outcome.

Behget proposed that the discase was caused by a special virus, although
he was unable to demonstrate one. The results of his histopathologic 1ad
bacteriologic investigations of the aphtous lesions and of his cxperi-
ments on animals werte consistently negative, but he imsisted that he (?b-
served inclusion-like forms 1n smears from the hypopyon of the anterior
chamber and from the aphtac.

Alm and Ocberg were able to produce retinitis, uvertis with hypopion,
and meningoencephalitis 1n rabbits through four gencrations. A viral
origin was also assumed by Katzencllenbogen, Silfverskioeld and Sezer.

Sezer isolated a virus from each of three patients with Behget's discase.
In cach instance the virus displayed the same cultural and serologic proper-
ties. It caused eypical encephalitis in mice and produced in the cyes of
rabbits a disease similar to the disease in man. Posttive complement
fixation and ncutralization cests indicared thae special antbodics against
this virus are being produced m the blood of patients with the discasc.
The virus multiplied 10 the chortoallantosc membrane of a fertile cgg, and
1 the yolk sac, and caused the death of the embryo 1na hi gh percentage of
experiments. The virus killed guinca pigs by causing hemorchagic lobar
pneumonia. The virus passed through a Seiez filter with double pads. The
diameter of the virus particles ts about 100 millimtcrons. i

Fatal cases of Behget's disease showed memungits, multiple necrotic
areas and diffuse perivascular round cell infiltration in the bran and the
spinal cord. Berlin found diffusc perivascular round cell infiltration 12 the



CHAPTER V

Respiratory Diseases

1. INFLOENZA

InsLuEnza js a0 acute infectious discase of man which is caused by
viruses of the influcoza group, The illness is charactenized by fever,
prostranion and an affection of the respiratory tract. Influenza :110‘“ cn
produce pacumonia but there 15 often a tendency to secandary pr “‘°‘1“’Yf
safections. Influcazz occurs eprdemically and sporadscally. Vatiations of
the influeniza visuses overcome the bost's immunity. Influenza viruses are
uaequalled by most other viruses in theis sotoricus vuiablhl:y.

Although the diseasc 15 caused by euther influcnza A o influenza B
strains, which are antigenetically separate, or by both at once, major
eprdemic outbreaks are attributed chiefly vo virus A swaiws. Visus C is
aaly tarcly found, has no been observed in any major epidemic and causes
milder symptoms than & or B.

1t has been suggested that there should be 1a influenza, a continuous
selection of antigenic vanants The viruses undergo successive antigenctic
changes from one eptdemuc to the next. Individual members of an influcnza
virus strain may be prevalent one time and then decrease and disappear
while new members take these place. Others think that influenza viruses
contain 2 number of antigenic components which wndergo quanurative
changes or re-arrangements within the virus particles from one epidemic
to another Every ioflucnza eprdemic now appears to be pandemic, Preva-
lent vitus strans though widely separated 1 areas are at the same time
relatively homogeneous Whale the 2ntigenic analysts has, to some extent,
clucidated the geographic pattern of the epidemic spread of influenza
durng the last years, st has thrown no light on other features, There
exists the possibility that some envi ! fearures may determine
the local course of an outbrezk but there may also be biological charac-
weristics of the causatve virus which ace not reflected in its antigenic
‘°’I‘5nu'“n§1"0° (S‘E;Kh, Westwood and Belyavin)

\nfluenizal disease, there 15 an 1ncubation petiod of 2 few hours
U t6 43 after which the patient suddenly guspfl; with shivering, las:l:
ck 20d limbs, nise of temperatare

wude, proseration, aching of the head, ba

€
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generally charactesized by an inclination to circalatory fatture (Bcllot\.x,
Gortharl, Hart, Hubert, Kahlstorf, MacKenzic). On the 0}11:: hand in
some texes of internal medicioe 20d cardiology na menuon 1 made of in-
fluenza as a cansative factor ia cardiovasculac disorders. hﬁumu myo-
cardiais has been descnbed by the older generation of dlinicians, note
Leichtenstern {(1896) Wuh in 1539 cousiderably deepened our
knowledge of raflcenzal myocarduss by a monograph of outstanding im-
porcance Fantaad, Parker, Barncs 20d Jolffe discussed the relation of the
snflnenzal vrus to cardiac damage and weze che first 10 suggest that cardiac
fessons are the result of 1nfection with 1nfluenza A virus. It has been maia-
taincd that arculatory fashare 1 10flucaza should be due to geacral vaso-
\notor pacalysis Wuhrmana potated gut that 2 distncrion should be made
benwesn myocarding and a funcuional circulatory failure in snflucnza.
According to B 1 and King, y damage oftea folows
1ofluenza. In White's optiuon, the weakness and cardiovascular symproms
that 0 often follow severe 1nfluenza and may persist for weeks or even for
months, should be ascnbed to 2 marked neuracitcutatory asthenia caused
by thus particulasly cxhausting disease rather than o tvolvement of the
heart itself

Christian descnbed 2 vasomotor imbalance sometimes occurring 1n

carly convalescence It s not easy to cvaluate the relations berweea
influcnza and cardiovascular symptoms and signs Cardiac and extra~
cardiac factors 1n the devel of card \!

r disturb should
be disunguished Thete 1s much feluctance to acknowledge the conneetion

between 1nfuenza and cardiovascular dascase becanse sumlarity of maay
chingeal enunes makes an accurate influcnza diagaosss solely cn the basis
of symptomatology very difficult Lack of knowledge as to the causative
2gent 10 Many cases should not, according ro Wuhrmann, make us neglece
or underesumate the manufold serefurable chimcal ohservations. Today
the diagnosis of 10fuenza disease can be dircctly achieved ta the carly

stage by recovenng the wirus from the nose of throat of the paticns:
fatal cases 1¢ toay be obtaned from the lang A cercata dx:gng:x‘s‘?a: :Jc
obtained by comph fixation or lization tests for annhodi
provided that serm can be examined from the pattent carly in the infece
©oa and again on about the tweaticth day of sllness.
mF;: t:;ny ncl;)m;;};;mons of influcnza, secondary bactersal 1nvasion seems
Sy ¢ fle lofluenzal pocumomsa has a parncular predilection for
Phylococcus awrens and 1ts presence further suggests the diagnosis of




54 VIRUS DISBASES AND THR CARDIQVASCULAR SYSTEM

£ 103°, and frequent pulse. A few moist rales appear aver thelower lols,
postertorly, or some scattered chonchi may show. The temperature te-
turns o normal about the third o fifth day, and recovery follows. &
numl?cr of cases develop bronchins and bronchopaeumonia. The temperas
ture is between 100 and 104°, the pulse may be rapid. The pacient is cya-
notic. Cough is troublesome, the sputum often contains blood. Examunz-
sions of the lungs show rhonchi, rales, weak breath sounds and areas of
duliness

According to Mulder and Stuare, two main varsetics of complications
of the lower resprratory tract are £ quently observed—infl 1 bron-
chitis and bronchiolitts~and influenzal poeumonta. The danger of infle-
enza appears to lie largely in the pulmonary implications associated with
this‘ disease. On the other hand, influenza virus A nfections occue with
b:n:gn pulmonary infilerations, 1n which also no myocacdial or hypo-
teasive involvement has been demanstrated (Scher and Jaruczewski),

There are large numbers of deaths reported as due to influenza 20d
especially among people over fifty-five. No other discase affeces such 3
high number of the population and causes such a sharp rise in the death
rate.
In Busnct’s opsion, influenza viruses A and B are preumotropic; they
invade and multply in cells Iinung the upper and lower respiratory pas
sages. The influcnza virus escablishes a focus of infeceion somewhere ia
the respiratory tract 1o 2 typtcal actack. * Here an epithelial cell is invaded
and the virus muluiplics causing nccrosts and hiberatton of virus in the
epithehal susface Further cells are iafecred, and the process conunues
sweeping over the epitheltal surface Jike a praric fire”” (Buenet). The
pandenuc virus of 1918/19 was probably similar antigenetcally to is-
fluenza virus A but possessed the brological property of attackiag the
alveoli as distnct from the broachi and perhaps of affecting vascular
endothelinm also (Burnet and Clark). According to Mulder and Stuart,
the potentrally pnenmotropic property of influenza cannor be ignored
and some seramns of influenza may mulnply more readily 1a the human
fung.
A relattonship between mvolvement of the cardtovascular system and
influenza has beea known for a long time, Some authors are of the optmion
that it is a more or less frequent cause of cardrovascular disturbance It
has been maintained that no other discasc—cven mn non-fatal cases—is
likely to produce so much damage to the heart, and that chis nfection is
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of alveolar walls and infiltration of mogacytes. There w7as
tsl;:l‘uf::; the cells lining the alveoli. In the second casc of uncnmpllatlcd
ia there was dilatarion of ducrull alveolares and the alveolar
walls were hned wich dense hyaline membrancs. Desquamation of epi-
thelium was limited to the aiveoli. Such hyalioe m‘"“b““’“ rescmble the
membrancs which bave been observed in fatal cases dusing the 1918 epi-
demic (Goodpasture, LeCount, MacCallum, Woibach). .

The inflscazal g ia may be considered as 2 tesule of severe capil-
lary damage, subsequent increased px tulity of capillarics and leakage
of protein and clectrolytes inta the ssues. Accort}mg to Ba{d:n and
Cooper, there may be a rapsdly spreading hemorthagic p Blood
Teaks into the alveolar scpea. The pauents exhibit sigas and symptoms
of 2 rapid pulmonary faslure which scems to be out of proportion fo the
tocntgen changes 1 the chest. Sometimes an wncreasing haze may eavelop
the lungs from the peniphery toward the hulus becoming dense and coa-
fluent from hour to hour uotl no aerated lung temains visible, These
chaages are got speafic aad are found 1o other conditions brought abour
by altered pulmonasy permeabiliry. Not too severe cases also show evis
dent oxygen want and posttive pressure oxyges may bring about redief
and recession of the condition. The capllary syndrome in influrnza is
assoctated with hemodynamic deficiencies (hypotension, decreased circu-
latary blood volume) and may 1ead to penspheral collapse, shock and,
10t too rarely, to death Pulmonary vascular changes in influenza caused
by capillary damage and thewr sequelae occur mote frequently than is
gencrally recognized Rarly adminsstration of whole blood, plasma and
plasma substitutes plus norepinephrine may be life saving.

Ia rwo cases of acute myocardsts described by Finland et al. 10fluenza
A virus was the cause of direct cardiac 1nvolvement. One of these Patjents
dicd of cardiac failure and had a of pul y invol
The other died of an extensive acute broachopoeumonz from which ao

gruficant bacterial patt could be d Influenza A was isolaced
from the Jungs of both cases, The autopsy 1 the first case revealed an
extensive myocardinss with necrosis of oceastanal muscle fibres in addi-
con there was a moderate cellular wfiltration of the mmstiu"

The myocarditss of the first patieat was of approximately two to fi

weeks” duration, the total duration of the sccond ¢as¢ was abour ning a:;f

renN:‘:;Tnismm‘uy nor his:ologxcailly is therc any doubt as vo the occur—
titial myocarditis (with or withoue degencration of muscle

al tissuc.
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influenzal pneumonia during an epidemic (Wolleaman and Fighed;
Mulderand Stuare; Jennings). Staphylococcal infection has an unfavorsble
influence on the resistance of the epithelium to infection with infueazs,
On the other hand, the penctration of staphylococei s apparcatly facili-
tated by the epithelial lesions and the pulmonary edema peoduced by
influcaza virus (Veclinde and Maksteniaks).

According to Mulder and Stuart jnflucnza broachitis and broachiolits
is scen at all ages and is a serious condition in elderly persons and in those
afflicted by some chronic discase of the respicatory tract or the heatt I
vaties in severity but usually clears up promptly in patients with previ-
ously healthy lungs once the temperature is normal, Patients sulfcr{ng
from broochiolitis usually recover but if the paticnt has 2 pre-exisung
disease, death may occur,

Mulder and Stuart emphasized that consolidacion of the lungs may
develop during the course of the febrle phase of an influcnza infection
or may follow after an 1aterval of tume which may be bricf or may last
for some days, during which time the patieat may have made an apparent
secovery from the primary ateack of influcnza. There is no constant :.mé
invariable clinical picture to which the cerm *influcnzal pncumonia
can be applied. But fulminant cases present 2 characreristic picturc and,
+f for no other reasons, the term “influenzal pneumonia” deserves to b
retatncd to draw attention to these pacients. In the most fuliinaac cases
dyspnea, bloody sputum, cyanosis and circulatory collapse may bcfh°
mam findings and death may supervene within 24 to 48 hours. Physical
signs of consolidation are frequently observed, rdles, weak breath suu.nd.s
or patchy bronchial breathing are the chicf findings at firse, later the classi-
cal picture of pocumonia and its complicattons may develop. The occw-
sence of a feeble, rapid pulse, low blood pressure, cyanoss, cold extremitics
and sweating may indicate peripheral circulatory collapse which occurs
in the severest clinical grades of pacumonia Then, the paticar with
influenzal-staphyloccal pneumonta may resemble superficially a case of
myocardial infarction with sesultane pulmonary edema and a shock-like
state.

Parker, Joliffe, Barnes and Finland described rwo cases of influcnza.
Oge individual dicd of heart failure and the other of pncumonia. thﬂ?'
tizing lesions of bronchi and bronchiolt did not occur 1n their uacompli-
cated cases of influcnza pneumonia. In the fatal case of hearr failure the
cellular reaction in the lungs consisted of perivascular round cell infiltra-
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3 myocardutis during and after influenza cccurs more frequently
,htf,ﬂm:;ym faual casts, FL often appears in a subcliical form and oot
tarely temains jzed. The main symp 0‘: mild myocarditis
afier 1nflucnza are lasstunde and often pain 1o the urdllzl fegiom.

Frequently there is 2 subfebnic temperatare, sometimes 2 rapid Ftlhc
out of prap to the temp frequently a slow pulse, hypo-
tension, further accelerated scdimentation of erythrocytes, An electro-
cardiogram should be taken 10 suspect cascs,.and the period of observa.-
f100 should be prolonged uanl pormal macings are obraimed, or unx}\
progressing of abnormalities stops. The occurrence of clccrxouxdt_ograp?uc
changes 20d thar slow disappearance dunag and after fbc .m(:cuou
speaks for the presence of myocardial foct in connecuion with influenza,
These changes are at a maximum 18 the first week after fover has subsided,
They disappear within two o three weeks, although in rare cases it may
take months To muld cases the electrocardiographuc findings were various:
arthythmias, 1aversion of T waves in Jead T aad Jead I and ia chest Yeads
and prolongavion of the PR 1nterval But changes in the electrocardiogram
during snd after wnflucnza may be prodaced by a combination of forces
which are very different, such forces ase 1nfection, autonomous imbalance,
drugs, aging, concentranion of cercain electrolytes, the position of the
patieat It is often impossible to make a decision s to the causation of the
elecrocardiographic alteranion 1 a partucular case of influsnza.

The mildaess of symptows 10 wfluenza may be due to the duffuse distri-
bution of some toflammatory lesion 1o the heart so that they produce
tasigasficane or scarcely any elecrocardiogtaphic or other disturbances
atall Getung up from bed too carly after ag attack of 10flucnza, or in-
sufficient bedrest during the atrack, serves—-although 1avoluncartly—as
an “effore tese ** Myocardiuis was suspeeted when, after the patient had
already got up or whea thete had not been any sufficient bedrest at 3l),
subfebrile temperature, fatigue and pain m the cardrac region oceurted.
'1;1; f}":ploms were rehieved by renewed and complete confinement to
by senal “Plxumﬂt and disappearance of myocarditss could be followed
‘z'st A “clcmmrdmgnn;:]k::ov:ry could be assumed when she cffort
s e ol g oy of o,

Pmloug:mn of &Z :il::u:o‘r‘xg:f thc:(’&‘l? l:f::ailuﬂ B fGCO“cry.
10 1nfluenny may oceasionally ogcur
mdﬁuuugzgtgtﬁ;x::id 2 prclonged QT iaterval fepresents 2

of the functional inee,
cardinm Ta such panieots there 1s often 3 teodency tinfzryl:['m:: :'?i:}:s:
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fibres) in conncction with influenza although an exact ctiologte-bacterio
logical causc may be clasified only in exceptional cascs. According to
Finland, ct al. a review of the lirerature of the pathologic changes i the
myocardium in infl reveals considerable differences in opiion.
Leichtenstern described the pictuse of severe and occasionally fatal myo-
carditis after an uncomplicated influcnza. He observed that deach usually
occurred duting convalescence and chat danger to che heart was greaiest
if there had been morbid changes previously. This author stated that the
changes in the heart were due to complicating infections of che lungs and
that such alterations were found 1 any acutc infection (parenchymatoss
and fatty degeneration).

Kuczinski and Wolff observed that the myocardium showed no charic-
teristic morphologic changes in their fluenza cases. Opic stated that
the heart muscle showed little evidence of inmpury, as did Klotw,
Winternitz, Wegehin,

Lucke, Wright and Kime described clondy swelling and edema Pf
interstittal tissue of cthe heare Kirch seported degenerative changes 1n
the myocardium but only very exceptionally mflammatory alterations 10
the late stages of the disease, Schmor! stated thac he had never scen such
widespread and extensive myocardial damage 1 any other infectious
disease. According to Roulet the role of mixed infections is probably
much more important in causing damage to the heart than the causal
agent of influenza

In Wuhrmana's opmnton influcnza had already subsided when scvet®
cardiac involvement set 3o as though st came as a “sccond discase.”
Whether this presupposed a reaewed tafection or whether the original
snfection had spread he could not decide. In any evear, those patients
whose hearts had oot been normal previously were in particular danges.
In the severe cases of mainly wnterstieial myocardius, heart failure occu
pied the foreground Electrocardiographtc findings in his cases were
usually slight or negauve There was an increased sedimentation rate
erythrocytes, increased globulws, leucocytasts and shift to the lefe of
Jeucocytes as well as sublebrile temperatures, According to Finland et sl
the cardiac disturbances n nflucnza were bradycardia, extrasystoles,
partial and complete heart block, sinus nodal block, alterations of the
various complexes and T wave changes 5o the electrocardiogram Hype-
tension has been frequently observed. The symproms described as accom-
panying tncluded weakaess, dyspnea, palpitations, angioal pain, extreme
malaise and Adams-Stokes atracks, and even sudden death may occur,
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. ia. We
ed. Also at this stage there 15 not cleas-cut sympathicotonia.
g:ifavhbdhy of function of the autonomous Aervous sy:lcz: d;: bi;o:

seessure and the pulse rate already vary widely duting the st fow h’
of the discase. I the sccond stage, when feves subsides, vagotonic-cropho-
trope symproms are obvious, the blood pressure decreascs, .bradycaxdu
15 ofsen preseat although 12 a number of cases sympathotonic symptoms
emain predomi Farher instabshity 15 90 prereq .ccm!u.mn
for these prolonged and fncreased reacuons to inﬂucnu‘. In Leu's opinion,
the influenzal rofection is likely to disturb the equilibrium of the autono-
mous nervous system for some tme ia a measuse, as it occurs in paticots
with autonomous instabulity * naturally,” i e. through their consttution.
But among 1ndividuals 10 whom (owing to constiturion 2nd heredity)
there 15 anyway aa tacreased tendency of the vegetatve centers 10 seact
&ffereatly, influenza seems to be partsculasly prone to clicit rapid and
intensé reactions on the past of the circalation, particularly beyond the
fartieth year of life. Acute neurocitculatory astheaia is the most frequent
cardiovascular complication of influenza Trs sympros
ness, chest or P dial pain and tend palp
fawnng, and dyspnea There is tachycardia, whale the size of the hears
and cardiac sounds are normal The blood pressure is sometimes elevated
but fabule. Tn mild cases there is only an abnormal pulse ratc and paipita-
tons, while 10 more severe cases angina pectons-like symptoms have
beea abserved  Electrocardiographic alterations are usually abscat but
10 several cases some of the T waves were flat, even inverted. These
alterations may be very labile

The s1gnificance of oeurocirculatory asthenua 15 usually underrated, and
the resulting disturbances of the circulatory dypamics require close at-
tention, According to Schimert, the dysfunction of the autosomous
centers represents, perhaps, the most important reason for the breakdown
of the cuzculatory economy. fa sympathicotonic overactivity—as dis-
ungushed from vagotonic overactiviey—the heast 15 exposed to the
g:;,vgcrlnof coronary 1sufficiency 10 spite of an increased coronary blood

ms are fatigue, weak-
toirach Az

the oxygen ec effect js i
) k g more imp for
the heart than the jnflucace of increased vasoconstriction of the coronary
artenes The stramn on the

dominant s

coronary blood wessels 1n patients with
bigh oxyg

. <
ympathetic imbalance is increased in accordance with I:;:c
°0 requirenent of the heare which runs parallel with th,
tacrease of mechanical activaty (Schumere and Zickgraf), Therefare, i:
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cases should be distinguished from fainting of a differcat cticlogy in the
catly convalescence of influenza such as neurocirculatory asthenia of
vasomotor imbalance. In the presence of an energetic cardiac insufficiency
the QT interval is prolonged. According to Hegglin the picture of a0
cnergetic (sometimes plus dynamic) cardiac insufficiency of the heart may
be similar to that occurring after myocardial infarction. In both the pulse
is small, the blood pressure low. Differential-diagnostically eacegetic car-
diac insufficiency should be distinguished from peripheral collapse which
is not accompanied by clectrocardiographic changes, and in which the
shortening of the Qsecond heart sound is also absent. However, the
measurements of the QT interval may only be useful if there is no hyper-
tension, cardiovascular discase or arteriosclerotic heart disease, since these
types of heart discases also show a prolongation of the QT interval
(Hegglin, Alexander, Ferrer, Harvey and Cornaud).

In two of Lyon's cases there was a reversible energetic insu{ﬁd:ncy?f
the heart following influenza. In these cases the clectro-cardiographic
findings were chiefly instrumental in establishing the correct diagnosis ia
cases where episodes of dizziness, fainting and cxhaustion werc prescat:
The measured QT was greater than che upper limit of normal. One of
the cases was complicated by tonsillitis, the other by hyperthyroidism.
The disappearance of the prolongation of the QT after recovery from
complicated influenza showed the significance of the infection for the
causation of that disturbance.

Acute neuracirculatory asthenia is a common accompanimeat of infec:
tion though the reverse 1s not true (White). Thus neurocirculatory
asthenia is a frequent complication of influenza (Bramwell and King).
In these cases 1t results from the infection and/or from acute strain. Ace
cording to White we must (unt1l we know more about ic) regard cirenla-
tory astheniz as a disorder of the autonomic nervous system. In Burnet's
opinion, the typical toxic onset of influenza is in all probability accouated
for by the absorption of products of the widespread almost simultancous
damage to the epithelial cells It has been assumed that in mflucaza the
autonomous imbalance may be produced by products of degradation and
by absorption of concomitant bacteria and their toxins. This central
vegetative disturbance manifests itself by a state of irritation o.f.thc
entire circulation. In the firse days of influenza, when fever is rising,
sympathotonic-crgotrope signs and symptoms such as rise in blood pres-
sure, tachycardia, palpitations, sometimes precordial pain, are frequently
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body. The questien arises as to whether the ix}ﬂu:nul infection and its
complications shauld be treated with biotics (pmmll;ns. promy-
cin, Aurcomycin, Chloromyectin, Terramyein). Mulder and Stuar ety
stressed the peed for early anubiotic and S'u.lfunumd: therapy of int u
enzal pacomonia adyusted for conditions arising from different causative
argamsms The declining of mortality among the lower age group may
be a result of chemotherapeutic agents now avatlable.

Horsfall thoughe that antibioucs 4o not produce favorable results and
do not shoteen the period of influenza. Others belteve thae the degree of
improvement produced by the use of annibiotics is :.onsldcublc. The ftf:tt
may be oa secondary bacteral wnfection. Anubiotics are mdluu:d. inall
1nfluenza panients who are gravely 1ll, pocumanta and myocardutis may
be 1mproved or even avoided by this treatment

In influsnzal p with subseqy h dy dcﬁdmcy., ia~

fussons of whale blood, plasma and plasma expaaders (Periston, Periston

N, P dexeran, plus phrioe) arc indicated. In acute cor
1

P fusions sbrm,,u be duse d. Overloading the
arcelation wich fluds especaally by the intravenous route may produce
pulinonary edema Rapd digitalization ts essential. Oxygen therapy for
cyanotic and dyspoeic cases 1s sometmes helpful.

As myocardins 15 diagnosed, even when there is oaly 2 suspicion that
it may be present, the patient thould be smicely confined to bed. It is of
greatest importance to reduce the amount of work 1mposed on the heart.
Scdauves often ensure the desired relaxation Nikethamude, Ieptazol,
caffeane, norepraephrine atc used to prevent a too pronounced hypotonia.

The ereatment of energenc (plus dynamic) wsuffictency of the heart in
toflucnza has been confined to strict bed rest and Bedilanid nuravenously.

In severe cases of acute newroarculatory astheata drugs with a petiph-
ctal crcalazory effece may be required during the carly stages. In most
¢ases of newroarculatory sufficiency the exhaustion of the patient is the

result of the excessive encrgy expenditure by the body owing to the over-
actvity of the autonomous pervous system The paticat’s activity should
be restnicted Farigue, weakness, exbaustion require sedation rather than
stutulacion by tonucs The pauent should not be aroused to action; he
oecds rest for maintenance and for rest .
thus 15 safely and efectively achieve:
esgen plus Phenobarbieone) The to
the entire antoncmous nervous sy

oration Apare from strice bed rese,
d by Bellergal (Bellafolia plus Gyn-
tal effect is an tntegrated sedation of
stem. The usual dose is four tablecs
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severe cases of acute meurocircnlatory asthenia with sympatheuc pre-
dominance the coronary blood flow is relatively reduced. Raab deans
ateention to the cardiotoxic effect of the sudden release of certain amounts
of sympathicomimetic amines, A fatal outcome of acute nesrocirealatory
asthenia as 2 conscquence of exaggerated cardiovasculae mobilization
alone is not known. It is not, however, alcogether impossible that where
the heart js dirccely damaged by influenza and where there has beea
cardizc damage prior to the influenzal infection, the vegetative circulatory
disorder occurring in conjunction with the infection may for once have 2
worse prognosss. Severe cases of acute neusocirculatory astheniz with
coronary insuffictency following influcnza are by no reans rare. In acute
cases after influcnza the sympatheucally produced exaggerated cardio-
vascular mobilization has to be reduced. The prognosss of uncompliutf.&
cases is mot bad. Recovery from a considerable degres of acute acurocir-
culatory asthenia 1s usual. But very often, in severe cases the period of
incapacitation lasts for mare than one or two months In the influcazl
infection neurocirculatory disorder 1s often of greater significance than 2
coexisting myocarditss because 1t may persist much longer than the ofter
very traository appearance of inflammatary cardiac lestons.

Summarizing it can be stated that the mfluenzal infection may cavse
the following cardiovascular discuchances of which we kaow:

1) Pulmonary capiilary damage and subsequent pecipheral circulatory
disturbances 1n the casc of influenzal pocumonta.

2) Myocarditis—irreversible in fatal cases, reverstble in mild and
moderase cases,

1) QT prolongation of the electrocardiogram as a sign of fmpairment
of the myocardium, cases are mostly reversible, but rare.

4) Acuse neurocirculatory asthensa, a disorder of the autonomous 8¢V
ous system; cases are frequent and curable

The cardiovascular disturbances may occur alone or in combrnation

with onc another.
* * L4

In many complications of influcnza the causattve virus ts not the only
responsible agent. The influenza virus, by damaging the mucosz of the
sespiratory trace and the pultonary capullary bed, breaks dowa the defense
against the bacteria and helps to open the way for the development of
supersmposed bactertal infeceron on thus occasion The snflucnza virus
together with other pathogens may be depostted clscwhere in the
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1. Vizus Pugudonta

The term *"virus pocumonsa” refers 10 an acute pulmonary infection,
that doss not confarm to the vsual pateern of bacterial pacumonia ither
dinically, radsologically or therapeuuically. It is difficult ta find cases of
pocumonia where it tan be ssid with certainty that the virus alonc js
operative (Jenmungs). Virus pueamonia resembles several viral and rick-
estsial infections in which laboratory data determine the etiological
agent. In those ¢ases the term virus pnenmonia should be replaced by the
speafic eological one such as ornithosis, psitezcosis, influenza A or B,
Q fever, et Clinseally 2t may be difficult, even impossible o establish
the euiology 1 2 case of vitus p buta virus diagnostic fab Y
can differentiare serologically between influenza, psiteacasis, Iympbo-
cytic choriomenngitis, Q fever and the atypical pneumonia of viral
ongn assoctated with cold agglutining 204 anubodies againse non-hemo-
fytie streptococei known as the “M. G ™ or ther strains. 1f this differ-
€nuation s impossible, 2 heterogenous group of discases is weared as 2
siogle discase. The general term virus pncumonia means, for all practical
ingeats, that many other virus infections are included as well as the
infection caused by the yet undiscovered virus of *primacy atypical
Pocumonia ** The term **primary atypical peumonia™ is ambiguous; any
pocatonta regardless of cause whose characeeristics differ from classic
pocumonsa js arypical. The terminolagy, whether vicus prcumona or
atypical pacumonta is used, remains unsatisfactory.

Vims pncumonia 15 an acute infectious di
severe beadache,
T a

us discase characterized by fever,
wugfz‘ az‘zld ot!gcr ;;sgmtory symptoms, and by radio-
p y le densttics ; Smiley, Showacre, Lee and
I;:r;) In severe cases increasing dyspuca, cyanosis, dehrium, coma ::d

may occor. The frequency of virus pocumoniz in genetal pracrice is
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daily, ia sevete cases the dosage may be increased up to six daily, Afeer
two or three weeks the dosage can be gradually reduced. Many paticats
show a remarkable tolerance to this combination of drugs and are relieved
by this treatment from exhaustion, oppression, and palpitations. Improver
ment not only concerns subjective complaints but also an objective teduc-
tion of exaggerated cardiovascular mobilization although, as 2 matter of
fact, complete recovery can sometimes only be effected after several
months.
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wtatory tract. Some virus pocumonias give positive Wasscrmana,
i‘z‘:::f d(oc;}yal tests, but negative Meinecke reactions, The occurrence
of hemolytic anemia in virus Pncumoniz bz.s been frcq“m'-‘)f reported.

Charactsristic hstologic changes noted i the lungs of eight cases of
viral pocumonta have been reported by Patker, Jobffe and }?ml.znd. There
552 3 monopuclear type of alveolar cxudaze, and 1oterstitial infiltration
predominantly of plasma cells, swelling and pmh(cfmon of zlycchr
hungeells A hyabne-like membrane within the alveoli was found in half
the cases. While the bronchioles not infrequendy contained polymorpho-
suclear lencocytes and, occasionally, some bacteria, their walls were in-
filtrated by mononuclear cells, and the cpithelium was mface. Bacterial
tafection played a minoe role except in two cases in which there was some
abscess formation. There was occastoally a focal wfiltration of few large
mononucleat plasma- and mast-cells 1 the intersutial ussue of the myo-
cardium or subendocardsal hemorrbages ding 1nto the adjaccac
myocardium and nectosts of myocardial fibres Sometimes 2 hemorrhagic
finid was found 1n the pericardial sac Gore and Saphur found myocardis
10 32 of 322 paticats wath virus pacumonia,

Catdiovascular involvement 1s not regarded as a coaspicuous feature in
mild and moderate cases of varus pocumomia but 1t occurs in adults and
chuldren In severe cases respiratory embarrassment, cyanosis, drop in
blood pressure, relative bradycardaa or tachycardia, peepheral circulazory
collapse may occur with fatal outcome Electrocardiographic alterations
have been observed 1a severe cases of viral pocumonia with fatal outcome.
Simoaunicular tachycardia, low T, s0d Ty, 1nverted Ty and notched Ty
Waves were interpreted as myocardial damage or digitalis effect 10 2 fatal
case by Parker, Johffe and Fioland
betts:mdmg to Pamnton, Hicks and Hantman, virus poeumonia may also

ocrated with myocarditss 1n not 100 severe cases They found electro-
;‘i‘;{:‘:g:?:l;;\:::r::hms which had 2 temporary existence for a period
me months before returning to normal Oaly 3 few

electrocardiogtaphic alterations persisted longer

I g sertes of vims
x(n ﬁi:msakm,

® or 1averted T waves, abnormal ST segments, abaormal P waves
‘::Z;e‘“:\“‘:‘c:;:uﬁ::mgs were normal, the heart was normal 10 si?c. -::;
revealed pure heart sounds, the pulse was accelerated

or v
slow There was a rragsient drop 12 blood pressure for various periods

pocumonias observed duning the years 1950 ta 1952
scveral cases showed transient electrocardiographic changes
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unkaown aad varics widely in different areas and at different times of the
year. The discasc attacks all age groups and occurs both endemically aod
epidemically.

Virus pneurmonia is often a mild, even ambulatory discase but is occa
sionally a severe illness preseating an extenstve type of paeumoniz. Viral
causation was formerly suspected n cases where there was 1o response
to sulfonamides and pemicillin. After an incubatron petiod of 7 to 21
days, the following clinical features arc cstablished: The onsct is
gradual. Initial complaints are fatigue, malaise, weakness, chilliness and
headache. There is nasal congestion, hoarseness, pharyngitis, dry cough,
chest pain, sometimes abdomynal pain and vomiting. Fever is occasionally
present for no Jonger than the first 48 bours, but may also last from some
days to several weeks. Physical signs in the chest are scarce or absent.
Arcas of dullness posteriorly, some moist riles, harsh breath sounds,
loud rhonchi or suppression of breath sounds may be present. In the
extensive type increasing numbers of crepitant riles are heard thrcugb'aut
the lungs, but there are occasionally persistent arcas of consolidation,
chpically demonstrable The pulse is often slow, and the blood pressure
normal or low The sputum, if present, is scanty, mucoid of mucopuru-
lent, sometimes blood-stteaked and does aot contasn pathogens which
are usually assoctated with baceerial preumonta i

The radsological appearance varies 1 the mdsvidual cases of virus
pocumonta. There may be nnareral, fan shaped infilerazion of one of
the lower lobes or dense hilar or perhilar shadows with radiating, mot-
tled densities. In severe cases an extenstve miliary, soft, nodular type of
density in both lungs may be present Somecrumes virus pocumonia nigrates
{rom one lobe to another. Posittve rocntgen findings may last for up to
cighe weeks.

The blood cell count may be normal or show leucocytosis In severe
cases the scram protens are reduced and chere may be a temporary rise of
nonprotein nitrogen in the blood There are two noaspecific tests that
help to define, at least one group of virus pncumonia They consist 1 the
demonstration of cold hemagglutinins to a tter of from 1:40and upwzrdf
and agglattnns for indifferent streptococer such as "M G.” or T
strams. The streprococeal agglutiaim 1s unrelaced to the cold hemagglua-
nin. A fourfold or greater increase 15 only rarely found except in viral
pocumonia. Bur unfortunately neicher test gives positive results 1a all
cascs and cold agglutinins are nor specific to one speaific virus infection
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rding t0 Colmers apd Snavely, cold sponges, adminstration of
mﬁ;;::ﬁ:imgs and nrdxnzq:xposu.ro—mgdn: prc&durcﬁ in the treat-
meat of febrile patients—may be factors in the ptoduction of acute
bemolytic ancmia in patients with high cold _h:maggluumns. Accordm.g
to Carey, Wilson and Tamerin, {t may be pertinent o recommend that in
the treatment of acuce embolism or thrombosis of a fimb whea the appli-
cation of ice is contemplated, the prescace of hemaggharinias has 10 be
previously ruled out The recoguition of the cause of cyanosss of fingers,
tocs, nosc 2ad cars on exposure which ace produced by the development of
cold b inins in virs p should make severe sequelae
avadable by rigid precaution against chulling and uanccessary exposure.
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3 Interstimar PrsuMonia 18 Invants

Infaats may develop pulmonary infections from various causes; bue j¢ is
highly probable that many poeumonias are due to viruses. The virus of
measles produces 4 vanable degree of respiratary involvement and high
sncdence of pulmonary infiltration even in mild cascs. Poliomyelitss ma
casse tnstances of mnterstinal pocumonia. Saphir observed six instances 0);
114 1n 17 cases of pok is Jurow a
found it in 31 cases of 111 fatal cases, i.c. tn :I.s 6 pchccnt of :ﬁ E«:lgol;:ol
:ly:hus cases. It occurred cither s the only poeumonic process ot inim -
“0ation with some other forms of pncumonia, Ephran-Elizur, Bcru::r:;
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of time. Ia these cases apart from bed rest no special treatment was eces-
sary.

Pericarditis has beea nioted 1o folfow an atypical pneumonia by Fuller and
Quinlax; Finkelstein and Klainer; Higley, Warten and Harrison. Mud,
moderate or severe substernal pain after viral pncumonia may be duc to 2
pericarditis with and without cffusion, In patients wich atypical pacu-
monia, pericarditis may be recognized with the aid of serial electrocardto-
grams (Bower, Gerrard and MacGregor; Levy and Pateerson).

Reich, Ciaiolo and Reinhare administered, 1 10 cases of virus pace
monia with massive bilateral pulmonary involvement, 15 transfusions of
250 to 500 cc. of convalescent whole blood and sulfonamide and pcm'fll-
lin, Although the patients werc severely dyspacic and chreatened with
circulatory collapse, they all recovered. Greater amouats of blood were
not used to avoid overloading the heart, Buc 1 VELy SEVEre Cases, obscnfd
by Parker, Johife and Finland, oxygen under positive pressure and daily
plasma infusions of 250 to 500 cc. to a total of 2500 cc. gave only pf\mﬂ,
if any, relief in the later stages of the illness. Patients with any evidence
of myocarditis or cardiovascular faslure should have prolonged bed rest
and gradual resumption of activi ty. .

The presence of cold agglutinins in titer above 1:40, unusual except in
vitus preumonia, has important diagnostic sigmficance. The action of
cold agglutinins oa the red cells of the patients may chascally produce
cyanosis of the parts of the body which are exposed to cnvxmnmc.nul
temperature. Cyanosis affects the cars, nose, fingers and tocs cSPCCIJ!I,V
in patients where maximum tirers are preseat The tutet of cold agglutining
is generally proportional to the severity and duration of the virus pacu-
monia and may, 1a some patients, remain elevated for 2 to 10 mont}fs.
Peripheral vascular occlusion, pulmonary infarction, phlebothrombosis,
hemolytic anemia may develop in patreats with varal pacumonta whose
serum contains hemagglutinins 1 high uters and hugh thermal ampli-
tudes. In these cases incravasculae hemolysts occurs.

McNeil offered a possible explanation for the coincidence of hnshvag-
glutinia titcr and marked pulmonary edema with hemorrhagic i:}{arcuon.
It scems logical to him that small groups of agglutinated cells mighe form
in a relatively cold extremity, act as mulsiple cmboli and cause rb‘c pul-
monary infection picture. Death may be so rapid thar organization of
these emboli would not rake place Large masses of these and blood cells
may remain compact upon reaching che lung.
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of the five cascs died suddealy, two of them "vidm'u: any appar CD; P“v:i‘:‘:z
signs of ainess, One case showed acwe dlh_x:uon of the ngdtbw e
ventricle, Epithelial giant cells were found in the ?‘VCO‘I anﬁndfon ;
They costamed cytoplasmic nclusion bOdl'CS‘ Bc§1d5 the mgls‘ od
interstutial pocumonta, there was pathological evidence of geaeralize:

y i ent.
l)l’nphuc al Sg‘i::z[llvim was fered co be due ta vicus. The
p of granc cell p 12 to canine d per has mor as yera
chinrcal or eprdemiolagical basis In none of thur cases was there any
evadence of direct contact with dogs, .

This llpess 15 not such a ranty as the paucity of pathological reports
scems to ndicate The appacent ratity might be due ta the frequent pres-
eace of secondary 1nvaders which masks the origwal picture, and to the
possibility that the autopsy 15 rarely performed at the giant cell stage of
the disease.

s d that 1 grant cell p and virus pacu-
monia of 1nfants represent a simgle disease enrity caused by virus. i

In 2 second paper, Wolman, Izak and Mundel report on interstitial
pocumania which occurs 1a Israc] 10 2 great cuml

ber of infants below the
age of ewo years The auchors that i itial p iz was

123 cergain yeas 2 major cause of death among infants, accounting for over
15 pec cent of all deaths 1n the age group of o~z years (and especially fre-

quent 3moog prematures) 10 Jerusalem The infection occurs sporadically
and epidemucally

Incersttral poeumonia may have a chemucal, metabolic, vascular, pro-
tozaal, ricketesial or vira) enology, but it scems possible that most inter-
sutal preumontas 1o these 1nfants are due to viruses The authors stated
that thickening of the alveolar septa of the lung produced by the presence
of mononuclear cells was a satisfactory taiterion for the tustologic diag-

nasts. In some cases they have found cytoplasmuc inclusion bodies in cells
of the pulmonary 1aterstitia) nfiltrates,

1 eprthehial cells of the respira~
tory and 1 tract The pathological Iesion 1s mostly patchy.
The pr:s;nc:[ of guant cclls, the nature of the aterstitial exudate, the

e of 1 h h

ges do not 1w the authors®
opioa, sufficient reason for subdividin

g the process Pathological find-
wngs acluded 10 addinion to the imeerstitial pacumonia, frequent super-
lmpaicd bronchius and broach , sub: azd parenchyma-

b
tous g¢s, diffuse 1avol of I uissucs, necrosis and
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and Wolman reported interstitial Pprcumonia produced by ornithosis virus
in two children,

Adams described a clinical cntity of primary pncumonia. The infection
affects young full-term and premature infants, also older infants and chil-
dren. The condstion may occur sporadically and epidemically. The incu-
bation period is about seven days. Symptoms of the disease vary from
sacezing and mild cough to severe cough, dyspaca and cyanosss, The dis-
case has a diphasic remperature cueve. The case fatality rate is high; neacly
30 per ceat died of hemorrhagic pncumonia. The lungs showed pro-
liferation, destruction of the pulmonary cprehelium and a predominast
mononuclear exudate. The ettology was uncercarn. Cytoplasmuc inclusion
bodtes were found in the epithelial structure of the lungs and bronchi.
Adams found also cosinophilic inclusion badies i the cytoplasm of
epithelial cells in pharyngeal smears, he considered such findings as helpful
in diagnosis. Ingleby found incluston bodies 1 various organs a.nd
Goodpasture, Averbach, Swanson and Coter described nuclear 1nclusion
bodics in the tracheal and bronchial epithelium of such children. .

The occurrence of fatal interstitial pncumonia 1 prematures by viral
infection has also been observed by Freudenberg and Tobler, Gormsen,
Weisse, Boemke and Piroth Freudenberg and Tobler assumed a viral in-
fection because bacteria could never be found Weller, who described tb;
fatal course of the disease 1n one pattent, reporeed the findings of mult-
nucleated grant cells 1n alveols, alveolar walls and bronchsali In these
cells nuclear inclusions were promunene. The lestons were stmulac to those
seen in canine distemper, a discase of which man has beea sad to bc‘:m
asymptomatic carrter Adams reported experimental evidence of a relation
berween respiratory disease of man and canine distemper. Using ferrets
and chick embryos, human serum and human gamma globulin were com-
pared with hyperimmune distemper antiserum and ferret immune serum.
Controls were sed 10 each expertment. Neutralization of distemper vu:'tl
anfection in ferrets was accomplished, and 1nfection caused by the virus in
living chick embryo was neutralized by humaa sera and human gamma
globulin. Inclusion bodies with the same morphologic and staining
qualities were demonstrated in tnfected human and animal ussues. Adams
believed that these results indicated a possible direct relationship between
distemper in dogs and human primary pocumonitss,

Wolman, Izak, Freund and Shamir described clinscal and pathological
changes 1o five infants dying from intcrstitial giant celf pneumonta, Three
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Puiston or Periston N may occasionally be capable of reducing the
danger of peripheral circulatory collapse. Accordingta Kosenow, absolute
sest 1 bed, cardiac and circulatory drugs aad oxygen inhalation are neccs-
sary in the af itial i

5 P of infaocy.
Receoly some authors found a profozoos, termed Prowmagystis cannti,
ble czuse of { ital iz; other authors are of the

P ¥ N

opiaion that yeasts rather than protozoa axe deale with and suggested the

erm onazy blastomycosis or yeast peumonia for the diseasc under

consideranon. Whethier chese theories sefute the vuus etiology cannot a3

yet be deeaded, buc furthes corsoboration is required. Tn the opinica of

Kosenow geasts ate frequently found in pharyngeal smears of healthy

smfants and infanrs with diseases other than inwrstitial pocumonta.
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¢ ught 2 dacge increase of vi -

::::i m;h&i psittacosis-lymphopathia veneream group. In 1939 frf:zcn

et ‘o - s (dmy sesponsible for human diseases thera ww’: psie
» Symphopathia vegerenm, trachoma and suclusion conjunetivics,



82 VIRUS DISEASES AND THR CARDIQVASCULAR SYSTEM

intersticial infilerations in vatious organs and frequent association with
coagenital malformations., Interstitial myocarditis has been obscrved in
some cases.

The most important clinical findings were: dyspaea, cyanosis associated
with few physical findiags in the chest, gastro-intestinal symptoms; and
sudden as well as unexpected deach was frequent. According to Kosenow,
there are three cardinal symptoms in this discase: accelerated tespiration,
violent attacks of cough and pale cyanosis.

The general picture of the viral interstitial paeumonia of infaats is that
of a pacchy poeumonsa. With the exception of inclusion bodics, none of
the pulmonary changes are peculiar to the preumonia or pncumonitis of
snfancy. They have all been found in other types of virus pncumonia, i ¢.
in oraithosis, influenza, varicella, poltomychiess, and measles.

It scems that an important factor in the fatal outcome of interstitial
pueumoniz of infancy 1s the widespread pulmonary vascular damage which
may lead to peripheral circulatory collapse. Other factors such as myo-
carditis, malnutrition also play a certain role. The danger of peripheral
circulatory collapsc associated with nterstatial pneumonia is immensc a0d
is produced by the increased permeability of pulmonary capsilaries, and
coascquent escape of protern and clectrolytes into the tissucs.

Freudenberg and Tobler tried Aurcomycin and Chloromycetinin1s cases
of interstitial pncumonia of premature babies but this treatmeat proved
to be of doubtful value. Other authors believe that Chloromycetin appears
to be curative (Schmager). i

In the cases of Wolman, Izak and Muadel, the infants recerved aati-
biotics. It was impossible to tell whether theic treatment was of value. A
morphologic difference of cases with and without treatment with aati-
biotics was not demoastrable. .

Antibiotics are 1ndicated in the weatment of interstitial pucumonia {8
view of the fact that there is frequently a superimposed bacterial bronchitis
and bronchopneumonta.

Adams, Green, Evans and Beach emphasized that mnfants with primary
virus | is do not toll much p § fluids. But transfusion
of whole blood or administration of plasma should be employed as indi-
cated for anemia or protein deficiency Oxygen therapy should be given at
the carliest appearance of dyspoea and cyanosis, using cither a mask or
tent so that the oxygen concensration can be maintained between 4o and

6o per cent.
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i infections
thia veaercum 2nd cat seratch discase are wore than i
Il'Z:l‘:::lPi‘n some lymph nodes, for other changes may occur in bothi Ilu:;
on the other hand, 1 cases of human pstccacosis the lungs arc not 2 w:ic
\avolved and recogaizable clinteal signs and symproms of illness may
t in human carricrs of psittacosis vitus, .
I\bsl:sumlacosi: 18 wsmally 3 d‘\Ps:zsc charactenized by fever, pulmmfary, cit-
culatory and ceatral nervous system involvement, and prostration. Itis
conveyed by a burd of ehe psittacinc family or by man. The virs fs pecseat
w the feces and nasophacyngeal droplets of the bird. Infection in man
follows inhalation of the draplets or infected dust that anses from featbiess
of the bieds. The virus has been easily isolated from the blood of human
psittacons cascs, from throat washiags and from spurum, ‘whm mouse
l was Juced Compl fixation antibodies appear 1

the serum after the onset of sympz:mu and nise during the progress of the
infection.

Oruithosss 18 2 name given to sumilar infections in birds other than
parmots (doves, pigeons, chickens, ducks, pheasants, canaries, tuxkcyf,
fulmars), Pigeons arc known to be ly nfected with
wirus in Amensca, England, Australia, Germany, France, Belgium and
Tsracl. Scvere humaa cases have been contracted from pigeons, Psittacasts
is assouated more with noticeable symptotns of a severe duseasé, but orni-
thosts has frequently a lower virulence and 1s rarely fatal. According to
Tobia the virus of orarthosis produces in men “aeypical preumonia’

but the seventy of the 1nfection varses considerably from 1nappatent to
severe {afection ending tn death,

The incubation of psittacasts 15 six to fourteen days. The onscr is
sudden, The patsent presents shivering, headache, nausea, vomitingot diar-
thoea, sore throat and nose bleed Temperature may be high and continu-
ousznd falls by lysis In the course of the first week bronchutis or broncho-
Pacurmonia usually appear In the sccond week cardiovascular involvement
4 frequent, but may be altogether absent In the early course of illncss
there 13 7o dyspaca and cyanosis, the pulse 13 slow, only i severe cases
rapid and weak In the second week cyanosss, dyspnea, and sometimes

collapse, may develop Centra) nervous systent wavalvemenc or abdominal
$ymptoms arc addittonal features The disease

may last three o four weeks
and convalescence 18 often slow The moreality of adults was twenty to
forty per cent 1n the preanubionic age The prognosis was warse in older
persons, bur today iz 18 cuch better when catly anubtotic therapy is used.
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Today we have many strains of psittacosis virus derived from non-psitta-
cine birds and differing sufficiently from the original parrot strain, to
deserve the characteristic name of ornithosis. There is an ever increasing
number of new mammalian viruses of this group.

Non-avian strains of psittacosis virus which have been isolated from
outbreaks of virus pncumonia in man, are the San Francisco, the Lovistana
and the Illinois pneumonitis viruses. The virulence of these strains and the
promptaess with which they pass from person to person had Yead to the
suggestion that they may be man-adapted strains of psittacosis virus 20d
use him as their principal host The viruses of the psttracosis-lympbo-
pathia vencreum group have important characteristics in common ic.
relatively large size, certain stamning properties, the development cycle.
They have—with the possible cxception of the viruses of trachoma aad
inclusion conjunctivitis—~a common antigen, a heat-stable important con-
stituent which tends to dominate serological reactions with these viruses
(Bedson). These viruses are distinct entities On the basis of compl:m.mt
fixation tests, they are antigenctically closely related but virus-neutraliza-
tion tests conducted in mice show antigenic differences. .

Lymphopathia venereum displays chicfly a genito-rectal, and occasion:
ally, an oculo-glandular syndrome. Trachoma and inclusion comjuac
tivitis usually produce only mucosal disturbances. AbuJaudch reccatly
emphasized contrary to the accepred concept, that trachoma is not a focal
discase of the conjunctiva but rather a widespread affection wmvelving
most of the epithelial surfaces of the body On the basis of clinical and
microscopic cvidence trachomatous rhinitis and, possibly, urethritis
should be recognized as clinical entities. .

A new clinical entity—belonging to the psictacosis, ]ymphv;!pﬂl{hu
venereum group—is cat-scratch disease (benign tnoculation lymphoreticu-
losis, acute benign regional lymphadenitis) occasionally an oculo-glandu-
lar syndrome or even assoctated with encephalins Histological changes
have been obscrved 1n lymph nodes which resemble those found in
lymphopathia venereum. Mollaret, Reilly, Bastin and “Tournier announced
the discovery of the particular virus causing the disease This, together
with the demonstration that the serum from 2 number of cascs of cat
scratch-fever, gives a positive complement fixation with a psiteacosis-
lymphopathia vencreum group astigen, implies that the agent of cat-
scratch-fover may be classified to this group. The discasc is thought to be
caused by a virus for which the cats may act merely as passive carriers.
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i a0d & proliferation and desquamation of these cells, &?nsu‘!crablc
:‘:r:tlmz:y is g'l;ﬂ!'lttd in the Ck:::{cm of the cellular cogtent in diffeccat
alveoli. Many other organs are more or less affected by d?s infection.
Elementary bodics appeared as intracytop] basophil is o bodies
it alveolar cells, macrophages of splenic sinuses and in Kupfer cells
and elsewhere. . .

The cardiovascular system in human cases of psittacosis often sh?ws
alterattons. Dilation of the nght side of the heat, especially of the right
aunicle, hypertrophy of cardiac mascle, cloudy swflling fa‘d Iz.xtcy‘ degen-
eradon of the myocardi i itial edema, o \

(with plasma cells and lymphocytes) subendocardial hemorrhages es-

pecially 1n the region of the mitral, aortic and bicuspid valves have been
repotted by Adamy, Hutchi Raowl

ds and Sumpsca; Polayes and

Lederer, Wuhrmana, Boemke and Puroth.
Cases of psittacoss runming a severe coutse or coding fatally arc char-
acterized by crrculatory and/or cardtac farlure, Death often occurs between
the tensh 20d rwelfth day of sllness, Even if recovery takes place, there is
danger of myocardial involvement which Adamy has termed ™ postinfec-
uous myacardial degeneration.”” The myocardial damage may extend far
1nto the period of conval e Wuh described a case of psi i
10 2 man, 40 years of age, myocarditss was the cause of unexpected death
during the convalescence. The pauent had already overcome the general
wfection Flat T waves in an elec diogram suggested my dial in-
volvement. Tachycardia was present several days prior to death. The heart
danlugc was an mterstitial myocardaus, especially of the night heart and
mainly of the right auncle and some myolysis. When dealing with
peittacosts good care should be taken of the heart and circulation,

In ormthosis, too, where card ulas 1avol 18 lly less
fronounced, heart and exrculation ate more or less severely affected inlsomc
casts. Intersatial myocarditis has also been observed in fatal ormthosis of
chuldrea. Strobxl considers hemorrhage from the nose and petechiae as a
sign of general vascular damage 10 ormithosis. The same author mentioned
s{.nusuchymdla 1 one case a0d persistent tachycardia 2nd Battening of
w:g:::f: three lizmb leads of che electrocardiogram 1 another case of

Valero reported a case of ormthosis with cardiovascular inve
::mﬂ:m» 37 Y;lits old' Oan the seventh day of 1llness, the patient dﬁclvv:lx::;

¢ precordial pain, severe mental apguish, hypowension (70/40 mm.
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In ornithosis the discase starts with a sudden sise of temperature, hiead-
ache, photophobia, sweating, malaise, anorexia, dry cough. The fever
Jasts cight to twenty-eight days. Bradyeardia s frequent. Xeray findings
of the luags arc more marked, than are physical symptoms and sigos
referable to the respifatory tract. Sometimes sOme COre riles are heasd
throughout the lungs; dyspnca and weakaess are sometimes frequent.
Often the symptoms are influcnza-like. The pyrexia subsides by lysis. Witk
the antibiotics now in use, many cases arc improved in several days. The
diagnosis depends on history of contact with birds, the results of labore-
tory procedures (1solation of the virus) and 2 demoastration of 2 risein
titer of complement fixating antibodics.

It is sow being recogaized chat fatal cases of interstitial peumonia in
infants and children arc caused by 20 crmthosis seraio. BpbratiEliza
Bernkopf, and Wolman reported twa cases of fatal otaithosis, one 183
two-year old girl, and another 1 & onc-wonth old baby.

The firse chsld developed cough and riles appeared oa both lungs; she
died a week Jater, The other mfant dicd suddenly without previous signs
of illncss. In both cases there were foci of tnterstitial mononuclear infil
ceatson in both Iungs. The general picture s that of 2 patchy broacho-
preumonia with areas of atelectasis and emphysema. Fctdgcn-pmiﬁ"‘
cytoplasmic inclusion bodies were found ta some of the mononucleat cclls
20d in cells inside the dilated aslveolar scpta From lugg suspensions of
cach case a virus was wolated which belonged to the psiuacosis-lympho'
pathua vencrewm group of viruscs. The healthy parents of both childres
seacted posstively with the group-specific antigen of the psittacosts:
fymphopathia group Complement fixation tests of 27 seta of
chuldren suffcring from atypical pocumonia were examined scrologally
and gave positive results with this group specific anugea 18 seven cases:
Mice showed after miranasal and intrapenstoneal inoculation character-
istic pulmonaty changes and died after ntracerebral inoculations:
Macchiavello stained swmears from material of 1afected mice and of cggs
showed typreal incluston and clementary bodies Cross Jmmusization $ests
carned out with the virus isolated from the first case and a strain o
ornthosis virus jsolated from pigeons ia Isracl did not reveal any im*
munological Jifference. i

The main pathologcal leston of psittacosis 15 3 monoauclear inflration
of the interstitial framework of the lungs Frequent 15 lobar pacumonia
with little fibrin in the exudate and swelling of the eprthehum Lning the
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shia moay be preceded by 2 small maculo-papular skin eruption 3nd may
be followed by encephalitis According 10 Usteri, Wegmand and Hedinger
the 1ocreasing number of observations of cat-scratch Jiscasc shows that,

apart from cutancous infections, enteral bronchogenic and other portals
of catry may €xIst.

There are typreal and arypical forms of the discase. Some of the atypical
forms can only be explained by assuming & poACULAACOUS portal of entry.
The atypical forms include ys:udovcnd:al forms as well 38 erythemz
nodosum-like tonstlar, mesenteric, pulmogary and mcniugo—cn::phzhuc
types. According to Hedinger, there 15 2 cutancous-glandular, 2 tonsillar-
glandular 20d 28 ocular-glandular form, and perhaps a8 abdominal type
of catseratch disease 1o iS possible that patients with abdominal pain
may have had mesenteric tymphadenisis (Damels and MacMurray)-

‘Aa abdomunal or medrastinal form of the disease may possibly develop
after viral inoculatson 10 the \ntestinal of respiratory tract (Vavell). The
pronimury of hubar tymph nodes \with cxtenston of the snfection into the
pencardual sac may be 3 factor for a possible pencardius associated with a
subacute regional lymphadentts Although the disease usually follows 2
bemgn course, there 15 some evidence to suggest that the condstion may
ot always be bemga of localized 10 character
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Hg) bradyeardia (48) and cyanosis. Thete was a broschopacumonia in the
right upper Jobe. The paticat used to feed his pigeons from his owa moush.
The close association with pigeons from which Levinthal-Coles-Lithe
bodies were isolated and the positive complement fixation for prittacosis
in rising titers left no doubt as to the idencity of the discase as ornithosis.
The case was susceprible to penicillin and the patient recovered com-
pletely. Thus, 2 patient with ormithosis may resemble, superficially, 2
case of myocardial infarction with a resulzant shock-hke state. Aurcomy-
cin, Chloromycesia, Terramycin in psittacosis and ornithosis jnfluence the
course of illness, cutting the number of viral clements to a low Jevel and
permit the normal defense mechanism to dispose of she remainder s0d act
on secondary mvaders to lessen toxicity and prevent complications. Th;
illncss, of treated with antibiotics seems to have a smooth course a0d it
may be possible to avoid severe circulatory complications.

Lymphopathta venereum, (lymphogranuloma vesereum, vencreal babo,
Durand-Nicolas-Favee diseasc) ss chacacterszed by uniateral ot bilateral,
often suppurative ingunal lymphadenitis and persadenstis After an tocw
bation period of 3 to 25 days or longer, swelling of lymphatic glands 2p-
pears in the groin above Poupart's ligament The swelling may merease
day by day and isassociated with periadenstis. After about a week or longet
the affected glands begn to softes and then to suppurate. Lymphadenitss
may sometimes appear 1 the armpie and 1a the neck There may be tlis¢
lymphadenitis without suppuration Probably lymphopathia veaereum
develops vascular damage (Coutts and Davila; May, Soriano and
Yrastorza). A benign form of perscarditss has been demonstrated in a €35¢
of lymphopatiua venercum with supraclavicular and medtastinal lym-
ph ) hia Virus was 1solated from a supraclavicular node, there wis
a high uter of complement fixsng antbodies (Sheldon, Wall, Stade and
Heyman).

Instances of systemic infection with lymphopathia vencreum have %"‘“
reported but only few of them have bees proved by recovery of the viss.
But such cases emphasize the systemic nature of lymphopathia vencreuss,
the climical mantfestations of which may not always suggest 1is veacreal
origin
Cat-scratch disease 1s characterized by lymphadenins which frcqumdy
suppurates 204 heals without a scar The course of the disease 18 usually
muld, but 15 occastonally accompanted by fever, malarse, anorexia, nauses,

weakness, zching, chlls, headache or abd 1 pata, The lymph Jenof
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athua may be preceded by 2 small maculo-papular shia eruption and may
e followed by encephalitis. According to Usterly Wegmann and Hedinger
e inreasiog umber of observations of cavscratch discase shows that,
apart from cutancous infections, enteral, tranchogenic and other portals
of catry may cxist.

There are typical snd atypical forms of the discase. Some of the atypical
forms can only be explained by 2ssuming 2 DORCULAACOUS ortal of catry-

The atypical forms 1aclude peudovenereal forms as well as erjehema

nodosum-like tonsillar, mesenteniC, polmonary and mcmngo—cnc:phzliuc
trpes. Accarding fo Heduager, theress 2 cutaneous-glandular, 2 tonsillar-
ghodular 2nd an ocular-glandular form, and perhaps an abdominal type
*f eatacnatch disease. Tt Is possible that paticats wath abdomioal pain
may bave had mesenteric lymphadeniuis (Damels 22d MacMurray).

‘An sblominal or mediastinal form of the dssease M3y possibly develop
ahter vital inocalanon in the soresunal ot respiratory tract (Vavell). The
poxmmiry of hular lymph nodes with extension of the safection into the
ericardial sac may be 2 factor for a possible pericardius assocated with 2
subacute regional fymphademns Although the disease usually follows 2
bensgn cousse, theee 15 some evidence to suggest that the condition may
a0t always be benign or localized 10 characeet.
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5 Musms

Mumps (epidemic patotitis) is an acure contagions discase tsually char-
acterized by ealargement and tenderaess of salivary glands (pasticularly
the parotids), fever, teadache, and bya tendency to involve other glands
(testes, ovarues, pancreas), the central necvous system, the kidneys and the
heare. It is 2 disease of chitldren and young adults. Although mumps rarely
causes deach or permanent damage, it is sometimes a serious iliness with

from secretions of the f0se, mouth, blood, cercbrospinal fluid, and testes.
Antibodies have been observed in blood and bydrotele fluid, Sera of pa-
tents convalescent from mumps fix complement from infected monkey
parotid or from virus infecred cggs.

The incubation ranges from 18 ro 24 days; an invasive period of 13 to 24
hours may oceur before 1volvement of salivary glands is present. Mumps
usually disappears within 7 o 10 days. The salivary glands and other
glands never suppurate, Mumps has to be considered as systemic discase.

The observations on materia] of infected paratd glands indicztc‘ ll}"
the changes consist of an interstitsal serofibrinous exudate, leucocytic in-
fileration, congestion and cdema of tssues. The epithelial cells o_f the
excreting ducts show degencrative changes. Edema 1s preseat in :hc.mtcr'
stitial tissues of the Ppancreas and the testes and in addition destruction of
cells throughout the parenchyma and tofiltration with round cells, I\fancz
described mumps myocardins characterszed by an interstitial fibrinous
inflammarion.

Clinically, myocardits as an accompanument of mumps has been
recorded since 1900, That the heart may become affected in mumps flfi
been kaows to many physicians, Cascs of endocarditis and pericarditis
bave accastonally been reporeed. The frequency of bradycardia in musmps
Ppaticnts, especially after the drop of temperature, has been emphasized.

Pujol (1918) found, AWOBE 450 cases of mumps, 12 with circuluol_’y dis-
turbances and reported three cases each which manmifeseed clinical evidence
of myocardial tnvolvement during convalescence, Barbato (1525) suspcftfd
on the basis of clinical observation the peesence of mumps myocardicis.
Many cases of electrocardiographic alterations are repocted n mumps.
Wendkos and Noll (1944) reported a casc of mumps myocarditis, diagnosed
by clectrocardiographic ination and described minor T waves altera-
tions, prolosgation of the PR interval and bradycardia.
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Rosesbesg Cagts) reportod on as epidenic scudy fa which ;’““‘ﬁ:’:}
graphac evidence of cardiac involvement was soted in 16 of 104 ot o
mumps ot ia 1§ 4 per ceat of patieats, Thes md{arcs Ehat myocardia
olveaent is no Fare cveat io mumps. Changes in macings (doae serially)
may appeat berween the fifth and tenth day of loess 2nd rerurm @ normalI
within two o thirty-five days or may persist to five months. Only fout o
stxteza paticats had chmical evidence of cardiac involvement. The author
believes that the majority of cases of mumgps yocarditis follows a s'ub-
clinical course and requires elecocardiograghic scudics for recognition.
He noted diphasic or versed P, wases 10 one or several leads, prolonga-
tion of PR interval, inverted QRS, aleeradions of the ST segments afzd
wversions of T waves. Ia several patients there was precordial pain,
plpitanons, and dyspaca. Felkanor 2nd Pullen (1946) coatrbuted a0
additional case of subacute pericardiurs and myocacdutis with shight eleva-
don of the § Ty, 1, 3, Sow ¥ waves and 1overred Ty and Tu
Bland (1949 teported  case of mumpe assocsted with myoczrdids,
ingomychis and p is Ek diographic studics suggested
myocardial damage in the Jateral wall of the lefe ventricle. Tsract (1553)
found 1a 2 group of 10 children berveen she ages of 6 2ad 10 suffering from
mumps, three with prolonged PR anterval, ane with inverzed QRS inlead
+and CF, and one wath negative Ty and Ty, but no other sigas and symp-
tams of cazdiac wavalvement
Magida reported a case of mutps sccompanied by orchitis, pericarditi
4od serositis with typical electrocardiographic changes occurring during
the acute phase of 1llncss exteading into the convalescent period. It has
been suggested that endocardins may complicate mumps (Sciaux, 1535).
Coxtel and Hauser reported on the case of 2 28 year old man in whom
?mm.ps was followed, t 2ad 3 weeks later sespectively, by pulmonary in-
:7‘;““ first of the right 2nd then of the left lower lobe although no
cace of thrombophlebitis of the lower extremitics svas aoted. It was
assumed thae thrombosts of the pelvie veins caused by orchitis was re-
‘P‘S;‘bﬂe for xt;p‘:lmonzxy sfarcts.
s reported the case of 2 32 i ;
Lar dhrombasts could te un:tlzxo,::i:t]ikm:?:u:hom sl vascl
s Wide resecrion of

gangrenous intestipal X P;:’Y ‘;’ﬂ)' o
ous inf loups beyond the Jesion was
p;f:rm:d. and the patient recovered after a SOy pastaperative Cousse.

cozgulant therapy should be started immediately to prevent the
speading of thrombosts,

The whole cardsovascular system descrved actention tn cases of mumps.
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Bland stresses that mumps goes frequently unrecognized and usually man-

ifests ivself in subclinical form. The importance of this recognition lies i

the face that with the knowledge of the possible presence of an associaed

myocarditis one is more inclined to prolong the period of convalescence.
REFERENCES

Barbaro, N.. Reforma Med, 41, 1109, 1515,

Bland, 1 . New Eagland J. Med. 240, 417, 5949

Coteel, C. £ aad Hauser, M. H.. Nocthwest Med. 51,49, 1952

Elkan, W. J.. Intcraat, Coll. Surgeoas 2, 259, 1953

Felknor, 1 B, and Pullen, R. L., Am Heare J. 31, 238, 1946.

Habel, K.. Am. J. M. S¢ 109, 75, 1945.

Iseael, E . Acta med. Onica, 1, 331, 1952

Maguda, M. G. Aan Int. Med, 35, 218, 1933,

Manca, C. Arch izl znac. sseol, path 3, 707, 1932

Pujol, M. Arch D Med et Pharm Mil. 65, 525, 2918,

Roscabetg, E H Proc Soc Exper. Bull N, Y 58, 9, 1523, Arch. Int Med, 76, 137 1945

Scrawx, M.. Lyon Med. 155, 173, 1935,

Wendkos, M H aad Naoll, J.. Am Heare ] 27, 414, 1544

6 Cyromecavnc Incuvsion Diszass

Salivary gland virus disease (nclusion disease or cytomegalic iudusan
dscase} is recognized by charactenistic lear and satracytopl
cytomegahic inclusion bodies These bodies are found in the salivary _glaﬂds
and the cells of various organs. On micrascopic examination it s impos-
sible to overlook the grant celt which contatos the sneranuclear inclusion
bodies Both the celf and the nucleus are extraordinanly large in contrast
with the surrounding structures The large saclusion bodtes arc cither
acidophilic or basophilic masses, centrally located tn the nucleus, with
shewr enlarged nucler haloed by a clear zone of vacuolated of granulated
protoplasm which s pecipherally ringed by chromatimc massing :along
the auclear membrane, thus presenting an aspect of a bied’s or owl's eye
(Bacala and Burke, Berton) Cytomegalic inclustons bodics are obfﬂ'Wd
in wnfancs, childeen and adules In adults they are observed 1o association
with enteritss, pucemonttis, i refractory anemia and necrosis of Iver,
adrenals and pancreas. )

Inclustons bodies have been also observed 1a the virus disease of guinea
pigs known as salivary gland discase and in hamsters, mice, wild rats,
moles and monkeys, The humag cytomegalic discase 1s conssdered viral 1
nature rather than a product of towic or degenerative cellular processes.
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These viruscs are thought to be very species-specific fmd thus the :\:‘man
surain cannot be transmitted to the :xp:ximuful amx_naL Controll : ex-
periments designed to demonstrate diagoostically Slz_ﬂ‘ﬁﬂ“:‘; 00510
chagges 1 the yofected anumal bave proved inconclusive {Ahvenainen,
Beston, .

Rxbb)cn first found such puasiuud cells 10 the kxd.n:.y of 2 na\:bom
syphilitic infantand inthe paroudsof rwo oldernon-luctic infants. Jesionck
1nd Krolemenoglou regasded the presence of such pmxozoap-lxkc cells as
2 separate ennity 1avolviog, 1n theur particular case, the kidneys, lungs,
and Laver of another 8 month syphilitic fetus. Jackson called attention 1o
the simifanty of * protozoan parasites” i the argaas of infants to cells
which have been obscrved s the salivary glands of guinca pigs.
Goodp and Talbot gruzed the mclusion bodies as such and
stressed therr resemblance to those found in cutancous lesions caused by
vanicella virus They also noted the pecubar changes present in ducral
epithelial cells of guinea pig salivary glands, concluding that this cellular
transformation was sumilar to that ocourring in the tissues of infants.

Cole and Kuteser described the tsolation of virus from the submaxillary
plands of gunea pigs

According to Farber and Wolbach, the inclusion bodies found in sub-
maxillary glands of 1afaaes are apparently identical wich those found in
the submaxillary glands of guinea pigs and they ate, generally, similar to
cluston bodtes which ate found 1 discases duc to filerable viruses. The
histapathology of other wrranuclear inclusion body-bearing discases such
as herpes simplex, varicella, erc. appears to us to be very similar 1o, or
even 1denncal with those found 10 cytomegalic waclusion disease. Accord-
12g to Wyatt, Saxton, Lec and Pinkerton, the cuologic agent of the
¢ytomegalic anclusion disease 15 2 speaific varus, which, per sz, is 2 common
cause of fetal and infanule death The morphology and cytology of the
mcfusion-beanng cells1s pathogoomonic of the disease. The virus should be
classed a5 necrotizing rather than saprophyte The sacreasing incidence
‘;‘l’d“k wvolvement since the fiest Case was reported by von Glaha and

‘ppenbewmet 15 also tematkable Wyatt, Simon, Trumbull and Evans

deseribed fulminant saly tand virus ic i i
monitis 11 adults 1t was ;}ry : Gromete it s

pgested, that this type may result from alzered
sisceptibility 1oduced Er
he ‘imu;w luced by th:hzccnou of n}(:m:ubohtcs. F?r 2 synopsis of

tustopathologac lesions, r:’(ucncc should be ma;: 0 Ii:c Ppapers of Ez;::lcl
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and McFarlane, Smith and Vellios, Worth and Howad, Kidder,
Ahvenzinen, Bacala and Burke, Wyatt, Simson, Trumbull and Evsss.
Myocarditis in salivaty virus discase has been reported by Ahvenaioes,
Bacala and Burke and by Berron (the same case was reported by Wort
and Howard).

Ahvenainen recorded five cases of inclusion discase. Two cases were i
newboras and three in three moath old infants, The case associated with
wmyocarditls was a three month old infant sufferiog from diaerhoca from
the age of one week. Fever jasted some weeks These was pocumonia and
meningeal symptoms appeared on the last day of life. Ausopsy findings
wete interstitial pacumonia, mononuclear infiltration of the tiver and
kidneys, purulent meningitis and cacephalitis. Myocardins was extensive
a0d it was seea in every section. Incluston bodies were observed i the
heart, Jungs, liver, splecn, pancreas, kidneys and adrenals. According 19
Ahvenainen it is not possible to make 2 correct clinical duagnosis. There
are, however, sOme SymPproms which seem to be fairly constant in infants.
In newborns a bleeding teadency with signs of fetal damage a0d, in s08°
cases, hep ty and spl ly are symptoms poluring to e
possibilicy of inclusion disease. It 15 oot known whether the inclusian
disease mught be the cause of the frequent prematuriey of cases. Bl
dyscrasias and jaundsce may be the leading symptoms of snclusion discas®
during the frst two months of hife In later infancy and carly childh .
inclusion discase may cause a variety of symproms and 3 clantcal diagoosts
is imposstble. Some cases show symptorms of the gasuo~xmcstiuzl tract;
others may have 3 pulmopary tract \nfection ot symproms of renal damags-
Many of these pattents do not gamn weight satesfaccontly and are a8emiC:
According to Ahvenainen, the discase may be ransmarted from the mothet
¢o the fetus during mntrauterne Lefe. The mother usually has 0o symptoms
¢hat could pomt to wclusion disease. The generalized safecrion o dis-
semination of the virus from the salivary glands may occoy tater Iris a0t
known which factors produce this dissemination and why the disease 1550
peculna to infants and children. Some observers have found that dussucb-
ances of metaboltsm may be related to the dissemination of this dtseasc i0
older children.

Bacala and Burke seported a case of generalized cytomegalc wclussot
disease 1 a ten week old infant who dicd 79 days lacer. They cmphasxzcd
chat the clinical picture of this case, hike most of the seported cases, W
as protean as it was bizarre in its sacluston body distribution. There were
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. N : bral symptoms,
dermatalogic findings, g i, e crnocgib
vespuratory dfficadeies, renal and adfcuzl mgu:ﬁ:cnmy ;}1 o o,
indusionbearing cells wese found in the skin, alim £ this ba-
" cuvely, The chroic cezema of this pa
Jusgs, kidagys and ?dxcm\s w:hpt!hc i diarthea, the 34
tieat sunde the 2g¢ of one month, the p o bl
sl e e b ekl ot
unabated 1a spite of trearment, may w e showed arcas
10 cach system. Apart from many lesions, ‘hf heare muscle
of buoy{nﬁc suiﬁi‘;g necrosss in@hn{:& wt_d\ QWRYCIdﬁlunISX; lz’;’ ‘;ﬁ?‘;
cytes, monocytes, and, very occasionally, with neutrop ls. ton
to ths granulomatous reaction, there wese several of the :rgc 1o Ll
beariog basophilic-staning cells found esther berween the m)l';:u.r
fibres or acrually separating the cytoplasm of d}c cell s that the cross
striztions could be followed around the induslan—bcum.g cell but oot
through it. In this tase, there was also remarkable thymic localluu(m[i
interstitial pocumonitis According to Bacala and Bu.rkc. lm.:zl sigas a‘:
symptoms either durectly due to viruses or 2s a reaction oj tissues to the
cytomegalic, inclusion-beanng elements were preseat in most cases,
‘Whether or not related to the cause of death, they were jn a\? probability
selated to the chinical course and picrure of the disease. Clinical forms of
the disease depend upon the predominant system chiefly affected by these
viruses or by the presence of these abnormal owleyed giane cells. i

The respiratory form has been present in a variety of pictures, especially
4s isterstitial pncumonia, Dyspoea, cyanosts, x-ray findings, riles,
mucoid or bloody expectorations have been the usual fndings. Gallager,
Stayman 30d Barba reported on 2 case assoctated with pulmonary cysts
fallawing 2 episode of paeumontus shortly after birth, These CySts were
ireated by surgery and cytomegabic inclusion bodies bearing cclls had been
fouad 1n the exaised fung tissue The occurrence of distigctive Pocumonitis
due to salrvary gland virus was described 1 Wryatt, Stmon, Trambull and
Evans Biopsy of the lung permatted the dizgnoss to be made during Lfe,
The cerebral rype prescass a vanery of ceawmal signs and symptoms
(Kinaey; Woreh and Howatd, Wyarr, Saxeon, Lee and Pigkertoa, Kidder,
Ferterman).

The gastrointestinal form shows frequent colitls pancreatiris. The
dermatalogse type preseats cczema, purpura, petechiae, ccchymoses, cone
juoctivivs The renal involvement wasin theform of nephricis, Bemaruria,
ctc. Fetterman dagnosed this disease by wrine examination and smears,
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An adrenal form, a hepatobiliary form (jaundice, liver fibrosis, archosis,
necrosis etc.) and spleaomegaly has also beea described. The contributory
findings of thymus and cardsac involvement have added to the severity of
the cases, and to the poor proguosis. The diagnosis is based on the histo-
pathology; symptomatic treatment is the rule.

A chird case of salivary gland viral carditis has been reparted by Worth
and Howard and more extensively by Berton. This case was a six week
old white male. The paucnt was a full-term, spontancously delivered
child. The infant had transicat yaundsce at birch. At the age of three weeks
the patiet started having diarrheal stools. On admission to hospital the
infant was moderately dehydrated and had fever and rapud pulse. Excoria-
tion of the skin of the burtocks and scrotum as well as 2 macular rash all
over the head and forchead was noted There was hepato- and spleao-
megaly. The patient died on the sccond hospital day. There were numerous
microscopic lestons 1 organs and wssues of the mfant Inclusion-beariog
cells resembling those of 1nclusion body diseasc of the salivary gland type
were demonstrated 1o the bram, bone marrow, sweat glands, pitsitary
gland, lungs, splecn, adreaal, eprdidymis, testes and heare Inclusionbodies
were present 1 the blood vesscls, throughout pracucally all organs. The
involvement apparently accounted for the numerous small hemorrhages
and for the cerebral hemorrhage which was interpreted as the immediate
cause of death by Worth and Howard.

Since the hustopathologic character of the cardiac lesion of this case was
aot emphasized 1 the origmal repore, Berton described the smyocardial
fesions which he regarded as of special significance. The royocardusm
showed scattered focal lesions characierszed by progressive seplacement
of extensively altered muscle fibre by a loose, fibrillar to relatively compact
connective tssue, A moderate to minimal cellular mfilerate with a degree
of edema was also presenc Tinctorsal changes accompanied by loss of
cross striatton and occasional moderate inereases on width of certaiss of
the myocardtal fibres could be scen, In those fibres containing the eypical
intranuclear inclusion bodies 2 relative increase i size and pecahar
bird’s eye or awl’s ¢yc configuratton of the nuclear structurg was 2
constant feature At the same time, however, endothelsal cells, especially
those of small vessels, became parasitized In these cells the cy:omcgaly
was streking. Masy authors emphasize thac the recogaitaon of the discase
is cntirely dependent upon histopathalogy s & the finding of lesons where
typical viral clusion bodies are demonstrable. Oaly urinary studics an
smears had up to the time been a laboratory aid of proved validiry.
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The identification in the heare of the cuologic agens producing the
lesions as reported by Berton was accomplishied solely in the finding of the
indusion bearing cells.”” The ather characteristics of the myoczrfhz}
lesions are considered to be secondary to degencration of Yoo parasitized
wuscle fibres 2nd to healing by fibrosis which follows. Berton sugg_:sxcd
that bis case of " salivary-gland virss carditis” might bave been an infec-
tion of unusually high viralence by 2 variation of the salivary gland virus.
Scudies of Rosenbusch and Lucas showed that variations in virulence may
be geauine in salivary gland viros disease of guinez pigs.

The salivary gland virus needs further 1avestigations as it may throw
tight espeerally on the Jarent presence of virus in the body without symp-
coms of discase (Sciffert, Ahvenainen). But, on the other hand, therc 1s
wereasing 1ncidence and frequent generalized tavolvement in infants and
chuldren 20d occurrence in adults. In view of the prevalence of the ¢yto-
megahic €lements 1n orgaps othet than the salivary glands, the nouon of
salivary glands 1n the opginal terminology should be dropped and the
disease thould be called cytomegalic 1nclusion disease. The involvement
of adults pullifies the " of tofaacy” pertnence to 1ts first name.

l?aula and Burke observed 10 therr case the presence of nwo varicties of
lestons- (r) grasul, 1 ature a5 hfied 1a the myacardium zad
suggested shightly 1n the pancreas, () infileravion of other organs by lasge
tncluston-body bearing cells without any reaction at all Whale this could
be explained on the basts of age of the fesion there 15 also 2 possthulity of
the y{llhog:mmy of the 1avading agent or of the nssee teaction to tes
tavasion (Bacala and Burke) The demonstration of speaific 1nclusion
bodues 1n the vascular endotheliom suggests a widespread vastular damage
According to Harez and van de Stade there ate 1n 2ssoctation with the iu:
clusion bady-bearing cells, typical wfammatory changes of the blood
vessels which can pechaps be ascribed 1o the same causative factor. The
flamamatory changes 1 the blood vessels are only found 1n the area con-

taing the inclusion body-bear:
g o oclusion b y-bearing cells and these cells are often observed

Tt
o 5 und:r‘s(mdzblc‘(hll thus vascalar damage Jeads 1o mereased capul-

2 q d and perhay

cl:r:l\‘ll“a::yd collap; and dcl‘:;l’zy Ia severe cases of gmcrzl?ud cy(umcgﬂ:‘:
isease the capd syndrome may be i i

drome may produce weersitral Cbrel e, T T

s, cciymons o e s, ot arons of ol T

Panaress, heart and other organs Such 2 developmeant may zady ,m v::!:;




98 VIRUS DISEASES AND THS CARDIOVASCULAR SYSTEM

severity of cases. Knowledge of the Jacalized, gencralized, sympromatle,
{aral infantile and adult cases is still incomplete. Tt is hard to obtain defi-
anite knowledge of the course and the localization of lesions and, therer
fore, the treatment of the disease is difficalt. The working hypothesis of
the capillary syndrome as a cause of both clinical and anatomic phenom-
ena of the cytomegalic inclusion discase may be useful for the direction of
future management of the discase. In some cases plasma and whole blood
scemed to have broughe at Jeast 2 transitory improvement.
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CHAPTER VI

Liver Diseases

Hemammis A avp B

Hezarims may be produced by  series of viruses; it may be caused by
infectious monomucleosis ar by poliomyelitis. .Thc main dnsczscs seferred
to as ““virus hepatitis” are infectiaus hepatinis, of hepatidis A, a0d the
serura Chomologous) (moculation) kepatatis of hepatiets B Acco{dmg 1Y
McCallum, these hepatins viruses duffee in chelr incubation period, ap-
parcnt site of multiplication, routes of infectian, common modes of trans-
‘mission and 1mmunologic behavior Observatioas of bathk natural infee-
tions and experimentaily induced fections in buman voluatcers have
showed that infectious hepantis {A) 2ad serum hegaestis (B) are different
entinies despute their 1dentical chmcal and histological num.ffsun'ons
(Stokes). Important 15 the antigease distinceion becween hepatitis A and
B. The skin test has proved that bepans vitus A may have simple uni-
form antigenic properties smilar to measles or mumnps virus, in which one
atuck gives y and for which anubodics remaia in the blood dur~
ing hic On the other hand, the information is iscomplete concerning the
uaty or multiphicicy of aneigen types of viral hepatitis B (Stokes).

Hepauus A has 3 fecal-oral type of sptead whether epidemic or endemic,
and thus inclodes water, food and mitk-borne epidemics. Tu viral hepatids
of the catly nconatal pertod of safanss a transplacental transmission is
assumed In hepatius B the causative agent is mtroduced dircctly into the

bloodsteeam. The incabation period of hepatitis A is o to 40 days; of
hepatis B from 6o to 120 days,

Viral hegatites prescuts ovo distmctive phases following the focuba-
tion period, the anictertc and ehe tcteric stage of che illaess. The diphasic
course 15 of¢en reflected 18 2 two-peaked rpe of temperature curve. The
first phase duning which the taeernal organs show no ohvious alterations,
Iasts three 10 five days and may often be followed by recovery. In the
teteric stage the level of temperature bears o relation

the hepatists, The Liver 15 more or dess eadaty
megaly Oliguria develops
elumax of the disease is

10 the severity of
; atged; there way be spieno-
which grows iato polyuria as soon 25 the
passed.,

33
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Visal hepatitis often shows various symptoms and signs of 3 diffuse
discase: tracheo-bronchitis, Pucumonitis, myocarditis, gastrocnterits,
nephritis, cacephalidis, encephalo-myelitis, Landry-Guillain-Bassé sya-
drome; the organ chicfly attacked is the liver, Viral hepatitis is usually
cured within six o eight weeks but 1a ten per cent of cascs, only after
three months of winess. Few cases Ppass wnto chronic hepatitis, some of
them tay be seifl cured at a Jater date. A small part die from acute hver
necrosis. The fatal issue depends on the character of the epidemics, ie
the virulence of the causative agent and other factors such as age, previous
starvation, pregnancy, wounds, afections and hyperthyroidism.

Whea jaundice appears in alder children and adults, a farge part of the
liver may be alrcady destroyed but at the same time a greater ot Jesser
degree of regencration has taken place 1 the liver. Heart involvement in
virus hepatites has been observed by pathologists Siegmund observed otly
shight interstitial edema of the hears 1a fatal cases of viral heparitis and
found no myolysis or snterstitial cell tnfilerstion Loefller reported 14 fatal
cases from viral hepatrtss and observed cardiac changes i 6 patiears (dila-
tation of the whole heare, particularly of the right veatricle and auricle,
hypertcophy of the right veatricle, dilatation of the auricles, focal fatty
degeneration or brown atrophy of the myocardium). Junet and Alphonse
found pertvascular cell wfiltrarion of the heare muscle and farty degencra-
tion of myocardial fibres Wood reported, 1 a case of fulmipant varal
hepatnis, myocarditss characterszed by srerstitial lymphocytic 2nd moge-
nuclear cell whltranion. But myocardins may also develop tn the subsid]ng
phase of non-fulminant vical hepatitis Because of the ranty of histological
observations a case of this cype may be described here 10 a lictle more di:-
tard. (I am mndebted to Prof J, Klecberg, Internal Dept A., Hebrew Uni-
versity Medical School and Prof H Ungar, Dept Path Anat and Histol,
Hebrew University Medical School, for their cooperation and courtesy 18
permisting study and publicatton of this case )

Mr. M C, 13 years, from New York, had been Jetusalem as & visicor He was snfeceed
with snfecrious hepantss and dsed 15 days after onscr of the dscasc i a sease of coma The
vrinaty output deersased at the onser of the dissase and progeessed o anursz Erythrocyies,
four days before death, were 5,420,000, hemoglabin 14 Gmr per cent, two days before desth
er were 3,620, h lobia 10 2 Gm per cenr and theombocytes 139,00 Lev-
cocytes, six days prior to death, 5,600, two days Later 10,100 20:d oae day beforr death 14,509

Blood urea was x95 mg per cont four days before deach, 380 mg e cent one day belore
deash. Scrum bulwubin were 30 mg per cone and glucase 531 mg per cest four days before
death. Oa the same day, Thymo! vubidiy was 55 Thymol rrbidiy Socculantan 4,
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Cephalin -+, Alkshioe phospbisass 6§ Boduasly U. Dilution tusbidiey sest 168, wéh-
g Trce days before deach tol plasm potess Yias 3 g5 G, per cant, albumin 38 G
e cent,globulia 215 G per <ot il tascrv, four days bfase death was 50, che fllowr=
lag day, 287, the day akes thae 273 ‘volatme pet ceac Serum ealcsom, four days before death
was g g g per cent and seru sodaum 1 the last thees days of hic 310, 140, 141 8. P ceat
sespecavely There were blood pressure retordings berw cea 13/8asad 0060w Hg duniog
o last days of ble. An clectocardiogram fve days before death showed a hesre ate of 144,
\imsachycardia,sigh depression of ST leads LV Vi, Vyaod AVF. T waves were almost
absent o lead Tand showed a late posstive 15 12 lads T, 1L T waves 1 Vi, Vi, Vawese
upaght 3ad 1 Vi, Vo abscar. T wares wese +1ao sbsent 1a waipolas exeremary Jeads, The QT
e althongh a0t exsesly measutable, seemed conssderably prolonged. The elessrocardio-
gra was sczongly suggesuve of myocardal Gamage.

Necropsy Diffuse hepatits n the subsiding phase of wiral hepasits Caccording o Staetans,
Kellor aged Dubin), eegeneracion of parenchyioal cclls bad progressed to & remarkable degrec.
Some posmeczonc collapse o the peatphery of the lobules was et There was poctal
ilirsrion sad lipochrome pigmeat i the Kupfies eclls Slight wcienc nepbrosis. Jaundice.
Hesee o focws of fibrosss and mfammanion was preseat 1 the viciniey of the antertoc de-
wonding coronary antery, exweadsog decply 1o he seguieulss wall. The mflzanon was
ey somposed of lymphosytes The area tavolved showed loss of muscle Sbres s0d an 1p-
favent st of comnectae s, only ooe such focss was scen Obrection of small pao-
B ducns and ara. Chroic cholecysuins Splenomegaly, hemorrhage 110 the gaatso-
T evoual st Cerebral edems Hyperplasia of bone mastow, pulmonary atelectasts, em-
physems sad pacsmoma Sigas of blood aspuasion. Chronic bronchiti.

Other fatal cases
hemorrhages.

In clinieal descriptions of the course of this Jaundice, the presence of

bradycardsa and hypotension 1s stressed and the occurrence of circalatory
lability is frequently mentioaed Schemnetten shows that patients suffering
from viral hepatitis have bradycardia in the recumbeat position and ag
increased cardiac rate and reduced pulse pressure on transition from the
recumbent to the erect state Hemodynamuc altcrations in hepatitis in
correspondence 1o the damage of blood and lymph passages 1 the liver
have been emphasized 1a Part 1 Al of the capillary bl
1oss of plasma from the arculation are responsible for a reduced circulatin :
blood volume (hypovolemia) Edema of the Jegs and ascites occurtin iﬁ
:ml hepatitis are partly caused by hypoalbuminemia. Changes 1 h:%no—
ynamus are the reason for fatigue and adynamia 10 hepauts pata
Since sitting and standing cause a2 further reduction 1a the ac:is: bcln;sd
::::mc, :l or:drmpondmg electrocardiogram 1ndicates an insul’ﬁu?:nz
cor :;:;ys \ mdmﬂ::z n(“;lnol}ihﬂm) Adler and Lyon drew attenton to the
izziness and anguwa-like heart symptoms in

of viral hepautss showed subendocardial and epicardial
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hepatitis A, all these symproms extending into the period of tonvales
cence. In some elecerocardiograms described there were altcrations in form
and level of ST segments and T waves during sest and after cffort.

The cvaluation of electrocardiographic findings during the active pesiod
of viral hepatitis meets with difficulty since-—as has been pointed out by
Mcier—in 8o per cent of icteric cases, Jowering of the ST segment and
flattening of the T waves may be presest. These ate, however, likely to
disappear as soon 25 jaundice subsides or even a few days cathier. They arc
probably produced by the action of bile actds on muscle fibres, The resets
blance of these clectrocardiographic changes caused by jaundice with those
appeacing after the administration of cardiac glycosides 15 cxplained by
the chemical relarionship berween these substances Al cardiac glycosides
contain the gyclop perhydrophenatren structute ywhich js also pres
cat in the bile acids.

Louis reported various elecerocardiographic algesations—T and §T
segment changes and arrhythmias in 24 out of 47 cases which were how-
ever due 1o toxic and incretary factors Hoagland and Shank mepuoned
cardiovascular disturbances, particularly sbnotmal cardiac thysh and
prolongation of PR interval, in this discase.

Dehn, Feil and Rinderknecht poted, in ninc students suffering from
hepatits, fattening of T waves; these alterations were explained by
myocardial alterations .

Adler and Lyon made a detatled stady of cardipvascular favolvement it
8 out of 150 cases All paticats developed subjecttve and objective czrd.lic
symptoms, part of them during the acute stage of the discase, others (@
medrately afterwards and seil} others after a long waterval during wth!l
the pazicnts had alteady tesumed therr usual acriviues. There were P‘X_F"
tations, slight dyspnea, pasticularly on cffott, a troublesome oppression
on the chest, anginal pan, occasionally radua tsng into the left arm, dizzi~
ness, lassitude, weakncss, Change of stze of heart in any considerable
degree and aboormal auscultatory findings were aceastonally encountered.
The pulsc was now and then poorly filled, 1n seven cases accelerated. The
blood pressurc was oftea fow, and extrasystales were frequent Electro~
cardiagraphic alterations weluded prolongation of PR, gro!ongation of
QRS, notching of QRS, changes of P, ST, alterations of T waves, d:s{tnb-
ances of rhyshm In severe cases there were high T saves, sometimes
y bradycardia. In 2 pumber of cases the QT was yra!ongti

accompanied b ;
The electrocardiographic changes were cicher transient or persisecat. The
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prolongation of QT duration (Hegglin, Adler and Lyon;. Mettler, Jusct
and Alphonse, Schennerzen) in infectious hepatitis was mt:rpmed. asa
carduac-energetic insufficiency (Hegglin). According to Lyn.n, carly in the
icteric stage of the disease, there is 0o prolon, ged QT, cven in severe cascs.
Tt takes some time to develop, and is then found 1n less severe cases later
in the icteric phase and after jaundice has subsided. It was not always
disunct in cases with hepatic coma. QT proloagation was absent in cases
with slighe bilirubinemia that persisted for months as the oaly finding in
some cases after varal hepautis. QT prolongation could someumes be
demonstrated for a few days only but sometimes also for some weeks and
occasionally for years. In some cases the QT prolongation is associated
with shortening of the 1aterval Q- sccond heart sound, i.c. in cases of

ic-d cardiac 1nsuff

g (Hegglin). The QT prolongation
in viral hepatius is 2 disturbance of the cardiac bolism; pathologi
alterations of plasma proteins and electrolytes are wvolved leading to
& 1 and ble and iy to ic and i bl
alteranions.

Hypokalemia occurring in severe cases associated with liver cell failure
may lead to clectrocardiographic changes and perhaps to hypokalemic

yocardsts. Myocardial and elect diographic alterati observed
in severe viral hepatitis, may have a2 metabolic component—more fre-
quently than formerly assumed. Hypalb ia or dysp ia in
:cu:c and chronic viral hepants may lead to'* myocardosis™ (Wuhrmann).

ged hypogly may also viral hepatitts and may ex-

tend 1ato the period of convalescence (Lyon)
Hypoglycemua may also play a role 1a alterations of the cardiac metab-
olism (Scheanetten). The fall of serum albumin in viral hepatitis 15 im-
portant because the osmouce equibibnum 15 mostly controlled by the
albumin molecule. Sch found 1n the electroc of five out
of 1z pauents, 2 low voltage R and flat T waves and assumed that these
:;btumms Wci; hcauscd by a hydrop di Electrocardi hi

aages 10 viral hepauitis may be produced by myocardutis, by by por
5 » ypova.
;::t:n z::soc(::,rfd‘t\mh msu&c;:n: coronary b!oodlﬂyow, ‘by m(:'tzbg;f; d’::-
ez, jaundice) by hyd it ’ seonomic ok )
nh‘s:vcd n ngy fo:clumxs‘ discases. wd by fmbalascs a3
3 dons of casdi 1 have been made 10 2
Patiahieparitss A but hioM also for bepatitis B. The frequency of. bcpf:::
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B has increased with the advancement of the whole blood and plasmz
therapy. &t is a serious discase and its course unprediceable.

The therapy of catdiac 1avolvement in viral hepatitis is identical with
the present-day treatment of viral hepatitis, Rest ip bed and good nussing
are essential. The restitution of cuprotcinemia is necessary. To give the
patient suffictent protein is more importaat than the earlier carbohydrate
diet. A dict poor 1n protein results in a superimposed nutrizional deficieacy
augmenting the depletion of serum albumin, caused by the toxipathic
action of the hepautis virus oa the liver. The intravenous adminiseration
of plasina as carly as possible prevents further depletion of body proteins,
may protect the Yiver, kidueys and the central nervous system. Blood
and/or plasma infusion and/or blood substitutes (Periston, Periston N,
Plasmosan, dextran) may restore the osmotic pressure, keep away periphe
eral collapse by correcting the progressive loss of an active blood volume.
Plasma administracton in the carly stage of not 100 severs hepatins
likely to restore euproteinemia Withdrawal of protetn before, during of
after hepatitis may give rise to secondary metabolsc disturbances of the
heare and other organs Even 1n severe cases of hepatitis early adausstra
tion of plasma plus a continuous drip of glucose and NaCl solution com-
bined with transstomachal glucose 15 often followed by an increase 1'7!'
total scrum protemn and of ats albumin fracuon, and depression of globulia
fractions. Fhuds aad protein dict should be started as soon as possible.
Protemn deficieacy persisting for some lengeh of time must make teself }‘clt
long before the drop in plasta proteta by a protewn disturbance of the liver
cetls reducing its resistance to toxic effects A patient taking a diet de-
ficient in protetn for long periods of time may have nitrogen cquﬂlbr;ﬂm
if energy requirements are met by carbohydrates and fat, but the paucat
has no teserves for illness Thus, an insufficient protein take may delay
cure of viral hepattis and its complicatsons.
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CHAPTER Vil

Neurotropic Virus Diseases

1. Virar Encaenaurmioss anp Encrruaromyocarsrns

Tug pat of viral encephalitides in man is almost unknows. Ia
some of the human encephalitdes 1 diphasic type of infection occuss. Itis
assumed that during the firse phase the virus circulates 1n the blood and in
the sccond (the neural) phase no viremia is present but st is then that
neurolagic disturbances occur. The lack of cross-immunity appears the
most important criterion for dist guishing viral encephalitd

Epidemic encephaltes (encephakitss lethargica or von Economo's dis«
case) is probably a viral infecuon According to van Rooyea and Rholes,
cencephalitis lethargica bears many of the characterstic stamps of 2 viral
infection although no spectfic virus has yet been geaerally accepted as the
causaeive agene There s no question that the virus of herpes simplex can
cause an encephalitis that resembles encephalitss lethargiea in many ways.
But it 1s highly probable that von Economo's ariginal encephalitis was
n0t produced by herpes sumplex virus The causatve agent of epidemic
encephalitis 15 unknown. Epidemic cacephalits 1s characterszed by alterz-
tions i1 the grey matter of the brain and the hasal ganghia The lesions are
degencrative and soflammatory 10 nature Mauay viral encephahitides, trans-
mitted from animal to man are reported from duffercat parts of the world:
St. Louis encephalutss, Japanese B encephalitts, a scrics of equine eaceph=
alitides (all spread by mosqurtocs) nck-borne, Russian, spring-summer,
and loupmg ill The mosquito-borne encephalitides are closcly related to
dengue and yellow fever, but 1n the mosquito-botac type the man part of
the cycle of survival is in son-human hoses (Burnet) They show many
extrapyramidal and less pyramidal symipeoms, and may be associated with
menzal disturbances

Lymphocytic chorion gits1sa g hized systemac mnfecoion with
a primaraly menisgotropic virus which nor safeequently becomes pncumo-
tropic and ncurotropic (Colmore) In Iymphocytc chortomentagitss mice
are the probable source of humasn nfection

Recently some African viruses have been found to be newrotropic in
laboratory animals. In humans, West Nile virus anfecuons have been ob

o6
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served, This virus is antigenically selated to St. Louis 20d JIP_““’CKB
<irus. In Isracl the virus has been isolated duriag smal} fpxdcmlu of 2
definite clinical characser in 1951, 1353, 28 1983 The main symptoms of
the dusease were fever, severe headache, aching of the back znd she lux:s,
swelling of lymph nodes, 2 rach, 2bdomnal pain acd vomiting. P? 0~
Togical reflexes potaring to an involvement of d}c c:nn'al‘nwim:s ?- stem
have alsa beca observed: Recovery is compd quelacof

‘have been seen up ull now. The diagoons was made by isolation of West
Nile virus from patients and by the demonstration of a rise of antibodics
during the disease. The mfection is apparently transmiteed by Culex
malessus (Bernkopd).

Tt appears that some as yet unrecognized viruses may cause one form of
inclusion encephalitis which has 1 some cases been proved to be dus to0
herpes simplex Cases of subacute inclusion encephalitis bear 2 very close
tesemblance to subacute sclerosing encephalitis.

Foley and Williams emph that subacute i of the nervous
system may have much greater importsace thaa is inferred from their
rasity. The recognitson, by Dawson, of subacute inclusion encephalitis
aad the descreprion by van Bogaere of the closely similar condition, sub-
acute sclerosing leucoencephalitas have made 1¢ clear that these conditions
which on lustological grounds ase almost certainly of vira) origin, may
fun a course resembling i many respects that of progressive discases
tutherto segarded as degencrative Now we have come ta suspect that a

vurgs 1nfection can produce 2 subacute or chronic syndrome of clinical)
ble, severs hal d with el di hi

chaages indieating myocardial damage and/ot sudden unexpected death.
Viral encephalitid prising a stage of 1 may lead to
uxdlzL: ma.mf:suu;ms of the discase. In expertmental and human viral

id 1 has frequently been observed.
The term “*ecephalomyocardias” which cmphasizes the significance of

the cenural nervous system aod the myocardium, today sigatfies a certain
famuly of virnses with wiscero- 2nd DEWGROPIC Propettics.

But apart from the cxperimental of human disease caused by these
viruses,  clinical a0d pathologic entity has been deseribed, consisting of
chnically recopnuzable evidence of severe eacephalitis combined with elec-
wocardiographic changes indicaning myocardial damage and ofien un.
expected death. The mvolvement of esther the brain or the myourdmn;
may aot be recognized unnl convulsions 20d coma appear, followed by
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uvaexpected death. Such instances were described by Saphir and other au-
thors; a viral eriolagy in these cases was assumed but not proved.

Other virus diseases may occasionally produce acute meningitis andfor
cacephalitis and/or myelitis and radiculitis; these manifestatioas of nerv-
ous system involvement are obscrved during the course of mumps, safec-
tious fcosi Jes, subella, infl chickenpox, hetpes
simplex, herpes zoster, psittacosis, ornithosis, lymphopathia veacrenm,
cac-scratch discase, variola, viral hepatis, atypical preumonia sad Cox-
sackic infections, In some diseases the mechamsm is considered 10 be
allergic (wrongly ac rightly). Instances of damage of the netvous system
dussng viral discases occor more frequently than at is geaesally assamed.
Viral maladies causing s stage of gencralizatipn (vitemis) may Jead (0
manifestations within the central nervous system and sometimes, simal~
tancously, within the heare. In such cases a chinical syndrome of “taceph-
alomyocarditis” may develop which indeed can be produced by different
viruses that only rarely have newrouropic play viscero- {cardios) mwopic
propertics operating at the same ume

The vical encephalomyocarditis group compses related vituses of the
5o called encephalomyocarditis or parapoliomyelitss family which have
obvious viscero- and neurotropic propereies They have a teadency 10
produce inflammatory changes ia the heart of rodents. They comprise the
encephalomyocarditis (EMC) visus (Helwig and Schmids, Schmide), the
MM virus (Jusgeblut and Schmidt), the Columbia SK (Col SK) virus
(Jungeblut and Sanders, Jungeblur and Steenberg), and the Mengo virus
(Dick). Other represcatatives of the family are Lt 23 virus (Beller and
Keller), F and Senger virus (Bicling and Koch), Orthich virus (Vw:l‘l,
Verlinde aad Hofman). These viruses which are named parzpnhom)‘clms
viruses, were 1solated from hurman poliomyelitis-hike cases, or from human
beings suffering from a discase which presented & vanegated symptoma:
tology including encephalomycliees and myocardits The c:xpcn'mc_ﬂ!ﬂI
work, reported by Helwig and Schoude, Schmde, was based on a virss,
primarily 1solated from 2 five year old chimpanzee, dywng from Jmyocar-
ditis, thes from guinea pigs with myocarditis and from mice and hamster$
with myocardius plus paralysts, myclsess and eacephalius Iatensive focal
myocasdial necrosis was found when the illness fan a prolonged coutse.
This virus had not been 1dennfied wich any of the vamauoas of knows
viruses by biological tests. Hebwig and Schmide found that the cardtac
lesions of this chimpanzee and sporadic human acute aeeeseitral myo-
cardicis of voknown ettology were strikingly identical, Warsen apd
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Soadel have maintained this virus by inmccrcbm.l inoculations in mite
and found 1t highly neuracropec. The agent was quite potent whc'n inocu-
Jated whether intrapentoneally ot arracerchrally in esmeme dnlnuo'ns.
Wacrea 20d Smadel did not observe myocarditis in the n'pldly dying
aamals, but extenstve focal necrosis was foend f"hw the illness ran 2
wuare prolonged conrse, These authors pamed this virus enccphalomyo-
cardivs (EMCY vu':xs

hal

P ditis, Columbia SK aad
MM viruses are dlosely related seriologically and in their pathogenicity
and their pathological effect on experd Aty infected small laboratory
animals (Dick). .

Much confoston has been caused by the use of the names *' Columbia
SK a0d MM murine strains of poliomyelius.” Since it has been shown
that these viruses bear no aatigenic relatiouship to the straias of polio-
wyclis virus and since they are closely related, serologically, to Meaga
and EMC viruses, Dick suggested that the word poliomyelitis be dropped
from the names Since EMC virus 15 indistnguishable from Mengo vires
2nd myocarditss 1s not a speaific lesion charactertstic only of their group
the name encephal carditss 15 also t Y-

Warren, Smadel and Russ found, by means of neutralization comple-
ment fixation and cross-immunity tests, that the viruses of encepbalo-
myocardiuss, Columbia SK, MM 20d Mengo-cacephalomyclias are identi-
cal, analysis of their known physical and pathogenic properties further
1ndicates that they are probably different strains of a single virus.

Durtag che wrater of 1945/46 a febrle dless designated as aseptic
meptngiuis or threeday fever ocourred in Manula, Smadel and Warren
were able 1o demonstrate high snubody levels (neutralization indices
above 3000) to EMC virus 10 seven persons who bad suffered from this
three day fever All paneats recovered quickly, no signs of casdiac dis-
easc or ather sequelae were obscrved

Mengo-virus has beea isolated from the mongoose, thesus monkeys and
m;sq““:;s anddagpcn;c:o be wfecupus for men

ungeblut and Steenberg found thas, n mice 1nfected tntcaperi
with Cof SK or EMC virus which has been harvested fmnf:s(p;zz:]iyf
:‘:I:i:im:; mjhum::x;s 2 splenic straza over ten passages, paralysis
3 with m; 1615 r
virus coud b obe:d = ; auzinpmﬁc antibodies for Col SK and YSK

ts who had experi !
20g parabytic polom s (Jungebut 0 had expetienced paralyric and

examuned the cenwral seryous system of 22 moakeys which had
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been infected intracercbrally, intraperitoncally and intramusculasly with
Col 8K, F and Qrtlich viruses in the iaborataries of Jungeblut (New York)
20d Verlinde (Leyden) and found that the three vituses produced altsti-
tions mot identical with the changes induced by human poliomyelitis.

Gaedeke stressed the immunobtolagic similarity of the EMC {psrs-
poliomyelitis) group of vicuses and their obligate pazhagcnicity for adult
mice. Altecations of ussues of infected mice are encephalomyelitic reac-
tions, lesions of myocardium, alterations of skeletal muscles and periphe
eral nerves. The cardiac manifestations are a patt of the pathologic picrsre
caused by the EMC (parapoliomyelitis) viruses. The coincidence of parz
poliomyelitis snfection with myocarditis was described by Koch in s
human case; 2 virus (F steain), posttive neutrahzation test and the histo-
logic findings of myocarditis were demonstrated. In subacute cases of the
same infection electrocardiographic alterations have beea observed
(Koch). According to Bicling, Bicling and Koch, such viruses have bees
rathet common 1n the neighborbood of Gicssen and Marburg in Germaay:
Bicling and Koch reported 12 cass of abacterial meaingis caused by
chis vitus of the EMC graup. These authors found that 355 ia the neigh-
borhood of human cases had aeutealizing anuibodies in the scrum while
controls did not have them The vector from rat to man may be 3 mO¥
guito (Culex pipiens).

Warren, Russ and Jeffties found that approximatcly 20 per cens of
wild-caughs rats, trapped 1n vacious portions of the United Statcs, pos
sessed considerable neutraltzing antibodses agawst the viruses 9f d}‘
EMC group In contrast, the finding of anubodes sgainst EMC virus in
buman beings 18 less frequent. Excluding the Mamla serics, W?n'cn,
$made} and Russ examned over 300 human sera for acutralizing anuﬁb?dy
agaiast EMC virus and only g wese posttive. Three of the § positives
were from cases diagnosed as mild ascpuc meningttis o clinical grounds;
one was {rom a 23 year old nurse complamntng of mild upper respiratory
sympeomas 2nd headache and the remaiping Were from paticnts with 2
diagnosis of 2 mild or non-paralytic pohomycluisA Naone of these aioe
paticnts had signs of cardiac dusease and all cventually recovered-

Schmide suggested thac “*ysolated myocardius’ may be caused by #
virus simtlar to that of the BMC group. Koch, Bicling also assumed that
isolated interstitial “jdsopathic” myocarditis of infants may be prod\!ﬁc‘l
by a virus of the EMC group. However, the role af this causative agent
in Fiedles's myowditis rematns 2 mattet of speculation. Warten, Smadel
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20d Russ found no neutraliziog anubodics ag;ins.t EMC virus in aine
cases of primary idiopathic myocardutis of Fucdler’s iype. a
Pathohistologic descriptions of expesimental infections in mice lnject
swith EMC (parapoliamyclisis) wicoses resemble the pathologic picture
of cascs of humag poliomychitis (Burrovws, Helll H \V.I[SO[\
20d Hartman, Wolmzon and Libaa). According o Gaedeke, dwal
poliomyelseis is 2 sypdrome of differcas esiology. There are some dxsc'zscs
of man and animals which have similarities to humaa pehomy:ht'ls or

have featares in common with pohomyelitis. The eatlier co
coocept of poliomyelivs as 2 srtxicdy pic infection has been
hallenged. Damage of 1 sub frequently occurs 20d the
hears muscle 1s affected in a considerable mumbes of cases of geauine
human poliomyelitis

In cpdemic, lethargie halivis card) cufar invof has

tasely been reporced. Paroxysmal tachycasdia 20d some electrocardio-
graphic at \ have been ioned 2nd have been interpreted
35 Ixing caused by nervous disturbances of censral origin. According to
von Ecogomo, as a matter of fact, in exceptionally severe cases myocardial
degeneration may supervene. Ungar (1948) desoribed a diffuse interscitial
mypcardins in a 65 year old mao suffering from cpidemic encephalius.
Histologic studies of the brain revealed perivascular infiltrations showing
the chasacter and distribution to be typical of acute epidemic encephalitis,
The almost complete absence of lesions in the medulfa obloagata, the
ranty of neuronophagia and the absence of palymorphoauclear Ieucocytes
within the infiltrations was taken into account in a differential diagnosis
against poliocncephalitis.

In the heart, myocardial tofiltrations of small round cells were the only
athologic change to be observed. No

sigmificant pathologic alterations
other than the encephalins were iated wich itis. Io approxi-
mately fifey per ceat of the cases of epidemic encephalyus the degencrative
cerebral changes were d with fresh it

fesions. Virus diseases of the nervous system usually fup u:' zcutc‘ course.
Although 1¢ 15 recogaszed that the sequelac of epidemic encephalitis ma):
last many years, 1t 15 only 10 recent years that it has beea suspected thae
avums m.fmmn €an produce a subacute or chronic, Pprogressive condition,

In chronic cases of epidemsc encephalitis, paroxysmal tachycardia is m;
fare event. We suspect that the causanve virgs mWay persist to parasitize
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the cclls of the nervous system and the heart for many yeats after the
initial attack.

Kuhn (1948) described the clinical and espectafly the elecrrocardio-
graphic changes in cases of lymphocytic meningitis which were found
during an epidemic in Zurich during the summer of 1948. While a vital
infection was assumed it could not be decided whether it was 2 meningutic
form of poliomyelitis. Kuhn reported auricular extrasystoles, flateniog
of T waves in all Jeads. Jr was nor posstble to determine sshether these
changes were caused by infectious-toxse myocardia)l damage or by 3n
interstitial nyocarditis produced by focal inflammation within the
aurscle. Schtldkneche (1953) reporeed from Switzerland cases of cacephalo-
meningitis lymphocytaria which affected the skin, hver, kidneys sad 12
an additional case, the myocardium,

Hioucal (3953) described the outbreak of arthropod-borne virus eo-
cephalitis in Czechoslovakia. Several types could be distinguished: me-
ningoencephalisss, meningits, encephalomyeloradicuhuss, and abortive
cases. In two cascs transtent myocardsal damage was found.

I Russean Far East encephalttis parenchymatous degenceation of the
laver, kidacy and heart has becn mennoned

ENCEPRALOMYOCARDITIS As A “CLInicAL AND Parsotaarc”
Enrrry anp s 4 “Crivicar” Synprome

Saphur described encephalomyocarditis as a chincal and pathologic
estity, Brenning as a discase swe generss. In such cases wasuccessful at-
tempts, of 0o attempt ac afl, were made to ssolate 2 virus of the enceph-
alomyocarditts group. .

Brenning reported three clinical observations on encephatomyocasdutis
stressing a rather sudden omset with marked agxiety, reflex disordess
swith or without involvement of cransal nerves, and stmultaacous marked
subjective heare trouble with more or less pronounced circulatory insuf-
ficiency.

Ruchdorf observed myocardial fatlure with brain involvement e chil-
drea; in one anstance subacure encephalius with clectrocardiographic
changes.

Saphir reporeed three cases of ] m dius and cocep
tis. The paticats were 5z, 35 ad 13 years of age The course of the disease
in two of the three paticats was rapid, onc dysng after only esght hours’
hospitalization and the othet at home after a short hustory of headsche

hah-
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and fever. The first patent was hospiuhzcd}; days prior to her du’(h.
All three pattents had the type of encephalitis usaally aserbed to 2 vx{al
ongin. A climical diagaosis of entcphalitis was made in the first and.thml
instances, but was not made in the second, the patient having died at
home. Myocardtis was diagaosed, clinscally in one cases only, but was
found at autopsy in a8 Waee, Though morphologically the m) ocarditis
per se 15 mot chatacterisuc in these mstances, 18 resembles that seea
certain stages of poltomyelitis and also i the nve chimpanzees observed
by Helwig 208 Schumdt and Schaude. To spue of the inabality to demon-
surate  vucus it seems likely that both she cncephalutis and myocardstis
were caused by a virus and most Itkely that the cause of the encephalo-
smydeardutss was a virus of the encephalomyocardinis virus famuly.

Backe 20d Harms descrtbed the dence of diffuse eocephal 3t
and severe myocardsal damage in mine 1nfants and children observed dur-
ing a pertod of one and a half years A viral enology was assumed in these
cases The chimical syad of eacepl cardidls 15 considered not a
rare occurrence In two of these cases there had been vacanation, mn one
chickenpox, 1 another viral hepattis, 1o others influenza prior to the
disease These viral infections may have produced the encephalomyo-
carditic syndrome, but 2 uniform virus s the causative ageat could not
be excluded,

Saphur recommends whenever such 2 disease ¢

1

omplex is constdered
chatcally that the sctum be d for lizing zatibodies involv-
10g the viruses of encephall dusis, the meningocncephalitis virus
the Columbra SK and MM viruses At autopsy an attempt should be

made 10 1solate the virus from the heart and brag by the inoculatioa of
fice, hamsters of chuck embryo

Although viruses bel g to the bal

N P yocarditis family and
also poliomy elitsc viruses possess more pronounced neurotrapic plus vis-

cero(catdio)uropic properties than other viruses, siunulezacous i
and myocardins may he produced by various viruses In (h;ﬂ:z::h::-
cephalomyocardiuss 15 regarded as a chinfeal syndrome. lnstances of mild
cerebral and cardiac complicatsons 10 virus diseases age being frequent.
overlooked The patscnts often recover completely or may h:vi“szm);

neuropsyehic sequelac and/or perststeat my 3! i
normalitics. Severe and faral f:qu:la:. e by co e abe

; | produced by eacephalia
myocardits or by both in viral duseases ace occasionally o‘l’asu:c; OSKO:’;
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examples scea in different infections of true or probable viral origin may
be mentioned in greater detail,

Infectious monoaucleosis is 2 common disease of possible viral eriology.
Allen and Kellner found, at necrapsy, focal ccllular infilerations in the
brain, heart, kidney, lungs, adrenals and testes. Histologic studies of the
brain of this case which had so clinical symproms directly referable ta
organic changes in the central nervous sysiem revealed a preture similae
to that seen 1 mild virus encephalitis, The mfiltrauons seen ia the heart
were compatible with conducrion changes, demonstrable by clectracardio-
grats assuming that the infiltration may occur in any part of the cardiic
muscle and may mvolve smportane conductive fibres.

We observed a 15 year old boy from March uaet December 1946. He obviously bad ine
fecerqus monoauclessis {Paul Buaaell cose 1160, o pet cenr mouosacieas cells nah many
aboormal snfectsous mogonucleasts cells w the blood) Sux weeks afrer the anset of the stlacst
he developed a fower motor aeuroparesis aad an accllular bypatbuminasts 1 the spsoat furd,
The pacient was suffering from headache, disturbaaces of viszon, mental confusion, snd wis
tempotanily semicomatose. The boy suffered far 8 months, recovered, but some newropsy
chizeric sequelae parsssted. Ia chiss case chere was flattemag of T wases of some Jeads 1 1he
dlectrocardtogram, carly 1 che tlness, whach later returned 1o nocmal. A second gase was 23
38 year old male patiene with wfecuous movonucleosis, (lymphadeanpathis, soce throaty
spleaomegaly, Paul-Buanell test 1 640, 6roo leucocytes, 63 per ceat mononuclears With 3
per cent abnormal wfectious mosonucleasts cells) obsetved durng 19§z Dutiog the eadly
course of the discase chere was auchal figulity, beadache, tauses, vomuiag, sompolentt,
blurred vision and 2 postuve Kermg siga for four days (meniagotncephaliis), The frt
clectrocardiagran showed SR = o, 23%, T, low, Ty low, chrce weeks farer an elecerocasdior
gram revealed PR o, 217, T, a0d Ty callee The recovery from the central pervous systess
volvement was complete.

The simultanecons occurrence of the Landsy-Guillan-Barté syndrome
with complerely developed polynenroradculomyelitss, very severe neuros
vegerative smbalance, arculatory and respiracory disturbances ofa @Uﬂ
type, myocarditis and tugh Paul-Buencll uter and death are mcn;zoch
by Kaick and Hoffmann The Landry-Guiltaio-Barré syndrome in i
fectious mononucleosts was assoctated wieh myocarditis demonstrable by
clectrocardiogram and histologrcal findings (Klemn) According to Custer
and Smuth, the cercbrospinal fud findings sn mfectious mononueleasts are
variable, most frequently they ate normal, but the pressuse is sometimes
increased and a lymphocytosis of several hundred cells and ap 1ncrease 58
protetss have been observed. The diffescateal diagosis between fafoctious
mononucleosis and lymphacytic chotiomentngstis may be difficult. In
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infecti onoancleosts 3 positive h:mﬂphﬂ'm‘“’“dy test may some
l:f:: ﬁsof,,;nca from zhc?';iml flaid. Infectious mononuclcosis sholul.d
be considered as one of the causes of Xzﬂd-fY'Glﬂnim‘?‘“é 5)’3&0‘;& s
important 10 have r:P::t::l Paul-Bungcll tests d'ou: io all cascs § owing
the syndrome of other central mervous syseem involvemeat without ap-
parent cause 5 . e .

Muraps ‘meningoencephalitis with s0d without parotiuis is, in cernain
years, 2 frequent form of lmyhomcumgocnccpl_ulms among duld.rsn
nd adules. Bland desersbed 2 case of mumps associated with myocarditis,
‘meningoencephalins and pancreatitis. o )

szy audgars regard wiral hepautis as 2™ gcnd"ahzcd infectious d.xs-
ease” 10 which myocasdial damage and encephalitis of encephalomenia-
gius accompansed by pychote ceacuans during the course of 1laess
accur. In fulmiant viral hepatios, but also in the subsidiog phase of this
Alness, toterstattal myocardius has been observed. According to Wahi
and Arora 1o spie of the frequent severe symptoms referable to the ceatral
fervous system 1 fulminant cas<s of viral hepaitss the histologic changes
in the bramn conststed only of swelling of ganglion cells +with distottion
of therr nucley In subacute faual cases there was lymphocytic jnfiltration
in the basal ganglons, 1n one casc kernicicrus svas found in the leaticular
nucleus, a rare OCCWITEnce 10 2dules Stresfler and Feldmann reported the
case of a 19 year old gurl who suffered from enccphalomyclitis complicat-
g the presctenc stage of 1nfectious hepatinis; the case reported was
probably the result of direct viral action on the central nervous system.

1n 1944 we observed 2 boy aged 15 yeass with acute meningoencephalos
mychitis and radiculiuis occurring 00 the mnth day after the oaset of 2
severe wiral hepanus It persisted for 10 days with violent pain in the
back 2nd 1a the small of the bac!

L while Jater there was retention of urine,
sensoty d and L

t 4 of legs, prostration and
‘mental confusion. There was nio complete paralysis of extremitics. Exami-

nation revealed flacaidiy and abolishment of refleses of the lower himbs.
Cardiovascular snvolvement during the icteric per1od of the disease Cbu.ki
ot be excinded, but proper evaluation of clectrocardiographic findings
(dcpression of ST segments and flattening of T waves) during this phase
was met with difficulties. Almost every case of j2undice may prescat such
elecerocardiographic abnormalitics probably as an effect of the action of

bile acids The patient secovered; there was o
3 o
symptoms of emotional instability persisted. meatl deficeacy bec
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Pagket, Jr., Joliffc and Finland found, in fataf cases of primaty atypical
pucumonia, Jesions of the brain consisting of perivascular hemomhages
with some ghal proliferation, few scattered farge mononuclear cells,
Jymphocytes and plasma cells in the cercbral meninges. In cases of arypi
cal preumonia they recorded subendacardial hemosthages extendiog fnto
the adjacent myocardium with necrosis of & few heast muscle fibers or
some interstitial myocardius. We observed 2 woman of 72 with 2 primary
atypieal preumonia of unknown ciology in the firse part of g5 Duriog
the course of the pncumonia an ascending aad descending Landry-Guilfuia-
Dareé syndrome appeared; 1¢ was assaciated wich sphincter paresis and
development of bed sores which persisted for 12, weeks, Dysphagia was
present. There was na peemanenc wasting of the affected muscles. a the
carly course of the discase the electrocardiogram showed fnverted T
waves in lead T and the outer chest leads. The T sbuormalssics lassed for
five weeks. The patient recovered completely

Olitsky found the hescologic prcture of fafectious polyacursls, i¢. the
Landry-Guillain-Barré syndrome ' somewhat sitatlar to that observed in
aviun encephalomyelstis * Facal degeneration and siecrosis assocsated with
ifileracions of mononuclear cells may be presenc 1n the adeenals, heast
and ktdncys (Olitsky and Casals)

Other viral tafections which maly mvolve ussucs other than ti‘lc

. Y
nervous syscerm and the heart, may o Ny aa 3
The enceghalo-

mplicate the nervous system tissue and the myocardum. K
myocarditic syndrome 15 abmost regulatly shserved ia severe sickettsial
diseases, epidenc bemorrhagic fever and 1n acute toxoplasmosis.
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Parker, Je., Jaliffe and Finland found, in facal cases of primary atypical
pacumoniza, lesions of the brain cansisting of perivascalar hemorrhages
with some glial proliferation, few scattesed latge monoaucesr cells,
Iymphocytes and plasma colls in the cerebral meninges. In cases of aypi-
cal pgumonia they recorded subendocardial hemorrhages extendiog inte
the adjacenr myocardsum with necrosis of 3 few heart muscle fibers or
some interstittal myocarditis. We observed a woman of 72 with a primaty
atypical pacutnonsa of unknown etiology in the first part of 1952, During
the course of the pacumonta an ascending and descending Landry-Guillae-
Barr& syndrome appeared, it was associated with sphineter pacesis and
development of bed sores which persisted for 32 weeks. Dysphagia was
present. There was no permanent wasting of the affected muscles. Ia the
carly course of the disease the electrocardiogram showed wverted T
waves w lead T and the outer chest leads. The T abnormalutics fassed for
five weeks. The patient recovered completely

Olitsky found the hustologie picture of infectious polyneuritis, ¢ ¢. the
Landsy-Guiltain-Barct syndrome “somewhat simular to that observed i
avian encephalomyelseis ”” Focal degeneratron and necrosis associated with
iaBleractons of monvauclear cells may be preseat in the adrenals, beast
and kidneys (Olitsky and Casals)

Other viral infections which mainly 1avolve tssues other than the
nervous system and the heart, may occ iy and simul ly
umplicate the nervous system sissue and the myocardium. The cnccphi%o'
myocarditic syndrome ts almost regulacly observed n severe ricketusial
diseases, epidemic hemorrhagic fever and 18 acute toxoplasmosis
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ied by interstitial edema in four of six pasieats dying from polio-
o) syl o 3 it who
secovered from 20 atrack of infanule paralysis with optic neurttls and
is of several months® duration.

m’}i:c:;f;(:bumsan described perivascular collections o.f ‘mononucear cells
in the connective tissucsepta berween normal m)‘ucardxal.bundlcs» F arther
beicf desenprions of myocardial lesiogs in poliomyelttis were given by
Cowie, Parsons and Lowenberg (x934) and Clark (19}3)‘ Ir "‘"‘_"‘ﬂy
during che last 12 years that patbologists started analysing s

the morphologic chages of the heart observed in this illaess. It was
soon leared that myocardius was a frequent manifestation 1n fatal cases
(Saphir and Wile, 1942; Peale and Lucchesi, 1543; Dublin and Larson,
1943; Dolgopol and Cragam, 1948; Ludden and Edwards, 1949; Teloh,
1953 Fox, Scanert apd Kuzma, 1953; 28d maay others).

Myocardius observed in polhiomyelitis is cxudative and chiefly limited
10 the 1nterstinal ussues Incersteral edema was observed in most of the
bearts examined by Dolgopol and Ceagaa. In maay cases this edema not
only involved the perivascular connective tissus bus extended within the
muscle bundles, between individual myocardial fbers. Interstitial edema
may be severe (Fox, Senmert and Kuzma) Cardial involvement is often
mizimal, and focal 10 distribution, sometimes exteasive. There may be
focal infiltration of a small number of lymphocytes, plasma cells, macro-
phages and polymorphonuclears, but the cell infiltranons may be more
sumerous and exeznstve The lesions are most frequent in the posteriar
wall of the left veatricle aad the posterior papillary muscle, also 1n the
Ieftauritle and ntesventsicular septum (Dolgopol aod Ces, gaa). Intrasareo-
lemnal fragmentatson of myocardial fibers with preservation of striated
royofibrillae and collapse of sarcolemnal sheets was seen 1a cases 1n which
thete was no myucardi'tis a.u'd in 2 few cases of myoeardiris (Dolgopol
and Cragan) Endocardial lesions were described by Ludden and Bdward
I;'nl:ic:;an?;{tc‘;:‘nua:d S‘!}:clekovl'fhc fatter £w0 anthors dcscf1bcd a czsc'

s mﬁbm anx z s;cn e crlzzmy df\m‘on that contained peutro-
%h and extended 2o the superficial layers of myocardium,

© occurrence of myocardinss on the second and third day of poliom;

1‘11:5 and death from cardiac failute on the fourth and ﬁfd}:, day, indi;:

b s o e pomaicios tling plce efor

1e2d 12 tum to facal tory organs becomes sufficiently severe to
© myocarditis (Dolgopol and Cragan)
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2. Posomrriimis

Poliomyelitis (acure anterior poliomyelitis, infantile paralysis, Heine-
Medin disease) is 2 common virus disease which usually ruas a mild course
characterized by upper fespiratory o gastro-intestinal iavolvement. But
there is, in severe cases, a tendency of invasion of the central nesvous
system Jeading to flaceid paralysis of voluntary muscles. Damage to the
central nervous system is at times sufficient to cause death,

Basically poliomyelitis 1s an infection of the lining of the bowel, prone
to pass more deeply into the body, in part carried by the blood stream, in
pact by passage along aerve paths (Burner). Poliomyelitis can be caused
by three main immunelogically different types of the virus This suggesss
that from the etrological viewpont, poliomyelitis 1s not a single disease
but rather one caused by a famuly of visuscs (Salk) Each of the three
types 15 capable of causing pasalysis 1 man, each, however, will immu-
nize only against viruses of the same type but got agamst members of
the other type., These are now refered to 35 types 1, 2, and 3 instead of
the former designations which were the names of the prototype viruses—
Brushilde, Lansing, and Leon—which served as the basis for the estab-
lishment of the classtfication into three mmunelogic types (Salk) All
three types are pathogenic for monkeys The most dangerous viroses for
humans are those of type 1 i

According to Bodian, poliomychtis virus muluplies first in che ali-
mentary mucosa, then in the organs assaciated with the blood 2nd fisally
in the central servous system. Viremia 1s already nitiated by the escape
of virus from the alimentary multsplicarton sites and may be brought to
an end by the appearance of anubodies.

There 15 evidence of widespread 1nvolvement of various pesipheral

areas, including lymphanic tissue, and skeletal and cardiae muscle.
ather words, the entire evolutional pattern of poliomyelitis seems o
imteare closcly that of generalized viral snfections of childhood, i
measles and mumps, in which invasion of central nervous system 18
merely a comparattvely rare and werminal acadent (Jungeblut and Hucoe-
kens).
Cardsovascular involvement in poliomyeliuss has been demonstrated by
numerous authors. The carhiest pathologic report of heare involvement
was reported by Medin (1890), who obscrved cloudy swelling of the
myocardium, liver, and kidneys 1 poliomyelitis.

Robertson and Chesley (1910) described swelling of myocardial fibers



1
NEURQTROPIC VIRUS DISBASR 3

.. L. . T . o polio-
sccompanicd by interstitial edema infane of six pmc:dts ::n:gP ?Smf‘zvho
myelics Hore, Jahason and'D:pre'c Cod Xfpor{th ic neuntis and
recovered from aq attack of mf:lnulc' paralysis with opts

vocarditis of several months® duration.
mlrxa;[gt:\sb::m:ou described perivascular collections c{f mononucleat cells
in the conncetive tissue septa berween norx_ml m):oard;.al'bundlcs. Funh‘::
brief descriptions of myocagdial lesions in poliomyelitis were given by
Cowic, Parsons and Lowenberg (1934) and Clark ‘(19}8} Ic was_on\l‘y
duing the Jast 2 years thae pashologi started nalysing sy ARy
the morphologic changes of the hears observed in this lll.nr}s. It was
soon learned that myocarditis was 3 frequest mxmf:suue.n in fatal cases
(Saphir and Wile, 19423 Peale 20d Lucchest, 13433 Dublia 20d Lassoa,
3943; Dolgopol and Cragan, 1948, Luddea and Edwards, 1943; Teloh,
1953; Fox, Seanctt and Kuzma, 39533 :nd.mmy M%::ts). . .

Myacardinss observed in pohiomyelitis is exudarive and chiefly limited
to the interstinial nssues Interstinal edema was observed in most of the
hearts examined by Dolgopol and Cragan. In many cascs this cdcn}a not
only 1avolved the perivascular connective tissue but exteaded within the
muscle bundles, berween 1odividual myocardia) Bbers. Interstitial edema
may be severe (Fox, Sennctt and Kuzma) Candial involvement is often
minimal, 20d focal in distnbution, someumes extensive. There may be
focal 1nfileratson of 2 small number of lymphocytes, plasta cells, macro-
phages aad polymorphaauclears, but the eell wfilracions may b more
numerous and extenstve The lesions are most frequent in

the postetior
wall of the left ventricle and the posterior papitlary muscle, also in the

Iefauncle and saterventricular septam (Do} gopol aud Cragan). Inerasarco-
lemnal fragmentation of myocardral fibers with proservatson of striated
myofibrillae and collapse of sarcolemnal sheets was seen in cases o which
thete was 0o myocardutis and 10 2 few cases of myocarditis {Dolgopo!
20d Cragaa). Endocardial lesions were deseribed by Ludden and Edsvards;
Lobaa; Wansten and Shelokov. The latter two auchors desenbed 3 case
of acute pertcarditis with a stenile creamy effusion that contained neutro-
phuls and fibtin and extended 10to the supeficial layers of myocatdium,
The occurrence of mypcardius on the second and third day of poliomye-
Iters and death from cardiac fatlure on the fourth acd ffth day, indicate
that myoeardins may be o very eatly complication taking place before
bacterral invasion of the respitatory organs becomes sufficiencly severe to
Tead 10 turn to focal myocarditis (Dolgopol and Ceagan).
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It seems possible thar poliomyelitis-carditis may be caused by direct
action of the virus oo the heare muscle. A direct etiological relationship
between myocacditis and the virus has found its experimencal verification
by Jungeblue and Edwards. In poliomyclitis, tissue invasion may be
preceded by viremia which is followed by invasion of the infections
agene into susceptible eclls, At a Jater stage the virus probably disspe
pears from the arculation since no virus could be recovered from z spect-
men of liver at the time of necropsy. But it was recavered from heatts
with and without myocardial nvolvement. Hypoxia, even a reduced
concentration of labile tssuc oxydasc in some parts of the myocardsum
ay contribuse to enhancing the severity of heare disease (Lyon}

Saphir and Wile (39q2) noted myocardial changes in as many 2s six
of seven patients dying carly in the disease. Seveateen addinonal cases,
10 of which had shown myacardial lestans, were deseribed by Saphir in
1948. In ane fatal cases of buibospinal mfanale paralysis reported by
Peale and Lucchesi (1943) myocardins was found. Dublin and Larson
(2943) descstbed myocarditts 1 2 of 12 cases of poliomychus and Dolgo-
pol and Cragan (1948) 10 16 of g cases which s equivalent to 17.4 ¢
cent; but 11 £x out of 45 cases 1a which multple sections were made of
cach heart which amounts to 26 § per cent Ludden and Edwards ob-
served myocardstis in 4 of 35 cases; Clawson (ig49) 1 12 of 53 faral
cases of poltomyelitis Spain, Bradess and Parsonnet (1950), found myo-
carditss 11 12 ouc of 14 cases, Dochahardr (1953) 1t 19 out of 46 Geotgs
Hilden and Vimtrup (1953) found 1 pastmortem studics of the heass,
among 13 cases with tesprratory paralysis, acute myocardins 1 &4,
indefinite myocarditss in two others, non-speafic changes 1 seven patients
and ao abnormality 10 twe

Fox, Seunett and Kuzma (2953) made histological obscrvations 18 70
cases of bulbar paliomychitts On micsoscopy, an iarerstiual inflammatory
reaction was evidenit 100 about half the cases (38). In 25 of these 1t was
shight, while in 13 1t would be assessed as moderate compared with the
other forms of interstitial myocarditis Jungeblue and Bdwards believe
that the heart muscle 1s severely affeceed i approximately 3o per cesd
of fatal cases of poliomyelitss Teloh's report ts based on 47 cases of polio-
myelicis 1 which avtopsies were done from 1942 t0 1952 wclasive.

"Acute myocarditis was observed 1n 26 patients Css 3 per cene). During
the epidemic of 1949, the wadeace of myocardtus was much greater
thar 1 any other year (100 per cent) and 1t was also severce Ths 13 addt-
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wonal evidence to that collected by other au(’.hm:S, chat .durms certaln
epidemics there are VISCETQUOpic SUains of the virus which may ‘“l“;;
the myocardwm, The occurreace of acute m)-oc?rd\txs in these cases coul
ot be corrclated with the sex or age of the patient of with the ocourrence
of cardiac dilatation o hypestrophy. The occurrence seclus more COmmon
20d also mare severe with advanciag age in the cases of Wesnsicin and
Shelokov. .

Jurow and Dolgopol observed acute focal myocarditis 1n 32 9 fper cent
of 73 cases of pobiomyelitis 1o which muluple secions of x?yocardl}(m
were available The largest sumber of cases was scen fa patients dying
Betweca che thurd 20d Bfth day from the onset of the disease. This was
tme of the older (2948) as well as of the more recent senes (3953). The
occusrence of focal myocardins was not related to ehe presence or abseace
of pncumonia.

Exwasive myocardius bas also been deserabed 1a the newborn (Baskin,
Soule and Mills, Jungeblue and Edwards, Wnight and Oswen). Possible
chcal entena of myocarditys 1 poliomyehus include changes in blood
pressuze, sudden or disproportionate tachycardia or bradycardia (sic-rac
thythm), changing qualtties of heart sounds and murmuss, diminished
msensity of the first beart sound 1o the mueral arca, transient aschythmia,
stgus of pulmonary edema, cardiac decampensation and shock (Joos and
Yu) Myocardial involvement 15 often mild and easily overlooked. If there
15 cardnac 1nsufhciency low output heart failure may develop (Schumide-
Kessen), Dyspoea, cyamosss, thready pulse and gencrally a tuta to the
worse may be suggesuve of sevese myocardiis (Saphur), However, re-
spiratory distress may be the result of spinal cord or medullary 1nvolve-

meat so that dyspaca and cyanosts are of leele value 1 the dragnasis of
myocarditys (Ludden and Edwards) The presence of myocarditis 1a the
subchimead phase may be 2 factor contrbunng to prolonged conval
8d debtliry (Spain, Bradess and Parsonner)

In part of poliomyelius cases there 1s hypertension observed even in
pusely sptoal and noo-paralytic mild cases Lachmund described by per-
e0sion oecurning 1n 22 gut of 208 patients with poliomyelins Hig Pa-
_trxmrs with hypertension were chuelly severely 1 wiek butbar symptoms.

welve of g1 died Artenal hypertension assocated with acute am:nm:
pé:homydms has beet noced 1o over haif the DPatieats seen at New York
“osplul du;mg W0 years hy McDowell and Phum; they found that i

s soc oaly rehuvely common in acute pobomyehis but was also
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It seems possible that poliomyelitis-catditis may be caused by direct
action of the virus on the heart muscle, A direct ctiological relationship
between myocarditis and the virus has found its experimental verifcation
by Jungeblut and Edwards. In poliomyelicis, tissue invasion may be
preceded by vitemia which is followed by invasion of the infections
agent into susceptible colls. At a laver stage the virus probably disap-
pears from the circalation since 10 virus could be recovered from 3 speci-
men of liver at che time of necropsy. But it was recovered from heasts
with and without myocardial involvement. Hypoxis, even a reduced
concentration of labile tissue oxydase wn some pares of the myotardivm
may conwribute to cohancing the severnty of heare disease (Lyon),

Saphir and Wile (1942) noted myocardial changes i as many 15 st
of seven pattents dying carly in the disease Seventeen addittonal cass,
10 of which had shown myocardtal fesions, were described by Saphir ia
1948. I mine fatal cases of bulbospinal infasnle paralysis tepotted by
Peale and Lucchest (1943) myocarditis was found Dublin and Larson
(1943 desenbed myocarditis n 2 of 12 cases of poliomyelitis and Dolgo-
pol and Cragan (1948) 10 16 of g2 cases which 15 cquivalene to 17.4 )f
cent, but in 11 out of 45 cases in which muluple sections were made of
cach heart which amouats to 26 6 per cent. Ludden and Edwards ab-
served myocarditss in 14 of 35 cases, Clawson (1949} in 12 of §3 faual
cases of poltomyclieis Span, Bradess and Parsonnet (1950), found myo-
carditis 1n 12 out of 14 cases, Dochahards (3953) 1 15 out of 46, Georg
Hilden and Vimtrup (1953) found 1n postmortem studies of the heart,
among 13 cases with respiratory paralysss, acute myocarditis 1o 1w,
1ndefinite myocardicis 10 twao others, non-specific changes 10 seven pauens
and no aboormality 1n two

Fax, Seonett and Kuzma (1953) made histological obscrvations i 70
cases of bulbar poliomyclitis. On microscopy, an iateestinal inflammatory
reaction was ¢vident 1n about half the cases (38, In 25 of these 2t wis
stight, while 1n 13 1t would be assessed as moderate compared with the
osher forms of intersutial myocarditss Jungeblur and Edwards beheve
that the heart muscle fs severely affected 1 approxumacely o per ceat
of fatal cases of poliomyeliets Teloh's report is based on 47 cases of palto
myelstis in which autopsies were done from 3942 ca 1952 inclusive.

‘Acute myocarditis was obscrved 1 16 patients (55 3 per cene). Dunng
the epidemic of 1949, the mcrdence of myocardrns was much greates
than 1n any other year (100 per cent) aad 1t was also severer Thisis adds-
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caintng sdequate venniasion. Although ail students of poliomyes
::":hzve ngot:d Sllnsu.\ms in which the blood pressure has beea c.]cva:cd
for & pertod of fme longes than conld be accounsed for by hyposia alose
ar, for that mater, has remained bigh o the convzlesceat phm', such
cases ars dnstiacely uacommon. The mechanism for zl;c produ:(:iuu ?f
sistent b ension, sor influtnced by the state of oxygeaados 1s
‘;tub.\bly qmﬂam: from the one respaastble for shore-lived cpisodes.
Bulbar Icsioas 1 areas 10 whach the pressareceptor fibers of the vagus ;.nd
glossopharyngeus nerves yerminate, cxplain the high blood pressure )v)uch
oorurs 10 bulbopontiae forms of poliamychns. This byp is also
termed " infecnious high pressuse.”
Paueats who bave been observed for a long pesiod of time appear to
have 2gamn 2 normal blood pressure, thas cenwral type of hypercension has
been readqusted by the modulator snfluence of higher situated ceaters

which ate still actve ia individuals wieh such a hypertension (Lach-
mond),

McDowell 208 Plam emphasized that Bypereapaia or ard-
ficral sespication appeared to insensify and proloag the otherwise traasieat
hyp state. The ap of arterial hypestession {a cheic pa-
nients may have been the primary resuls of the igvasion of brain-stem
by poliomyelitis virus or may have been a mani-
festanon of generalized bodily reaction to pralonged anxiety. Invesuga-
uons of Bolt, Valentin and Venrath leave us with scant doubt that the
cause of byp with prog 5 and patalysts of respit-
atory muscles 15 hypercarbia and hypoxemia produced by suboxygenation.
Tn such cases acute lefe veatricular farluse and pulmonary edema may be
promuneat termunal features (Dochahards),
Smuth, Harris and Rosenbl. ph d that 1n poliomyelitis paticats
wth artersal bypertension, the face was ashen grey not unlike thac seen

1n acute coronary thrombosis With venous h i i
ypertension, cyaosis was
Promunent. 4 h
A

diog to Hoff and Sexeelb d on of the medsal 1a
of the formatto reticulans of the medulla ¥ o o canto
vascular collapse and death.  oongass may e 10 cadio
The castiest elecrrocardiof

graphic observations to be made were those of
P;man« and Mcz (x912) who were srudying the lcrmin‘:l
o yhaua An Mustration 1a therr paper shows prooousced sius are
1l ghr;u which was autributed to vagal disturbances.
attro, }

Gibals-Aguirre and Meady found clecrocardiographuc evidence
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found in comparatively besign forms. Frequent blood pressure readings
were taken on cach of g5 paticats and when 2 diastolic pressore of over
90 lasted for a period of more thas 12 hours, hypertension was consid-
ered present,

Perlstein, Andclman, Rosner and Wehrle observed in 195 cases, one-
third noa-paralytic and ¢wo-thirds paralytic, 65 presenting evidence of
hypertension at some point during their illness. Hyperteasion was usually
very wansient and lasted from two to four days, but for several months
in scvere respiratory cases. In this sertes the average diastolic risc was
29 mm. Hg; the highest 63 mm, Hg, the lowest 15 mm. Hg.

Hypertonic cireulatory alterattons are frequently observed when the
blood pressure of patients s datly controlled. Platou considers marked
fluctuation or definite elevation 1 blood pressure to be onc of the most
valuable signs in predicting the onset of bulbar involvement.

Grales and Panos noted hypertenston in 53 of yo cases, 18 7RG Pef
cent of patients wich buthar paltomyelstis Elevaced blood pressure wis
found ia only seven per cent of the spipal fosms and wn 12, per ceat of the
non-paralytic forms of the disease It had been maneaned that hypoxia
in the absence of vistble cyanosis may result in 2 compensatory elevation
of the blood pressurc However, the persistence tn several tastances fof
several days after continuous admmstration of exygen by mask, itz
tracheally or by oxygen tent suggests that damage 1o the cardiovascular
ceaters was the causative factor

McDowell and Plum found the highest sncrdence of hypertension 1
paticass with bulbospinal paralysis or paralysis of alf extremsues. Hypff~
tenston was greater and of longer duratton tn patieats needing artificial
respreatson. Twenty-tanc of 30 parients tequirmg artifical respiration
werc hypertenstve, among those who survived the acute phase of the
discase. Average pressure was 164/104 mm Hg and the average dura-
tioawas 98 days. Ten patients stll had hypertension 3 to 12 months after
onset of tlness.

According to Smuth, Harnis aad Roseablats, pulmonary angiospasm
produced by vasomotor center disturbance may result 1o nght veatercular
failore, pultonary cdema aad death. In the fatal cases righe sided cardsac
dilatztion and in the more marked cases left sided cardiac ddatation was
also soted.

Weinstein and Shelokov observed thar hypertension is telstively com-
moxn in acute poliomyehtis. Trs development 1s most cascs is probably
relaied to hypoxia; setura to the nor ive state can be produced by
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complex and ST segrent changes appeared transiendy and were less
frequent. Abnormal T waves wsually occurred carly, and the prolonga~
tion of QT persisted for the longest duration. The incidence of abaormality
of elecrrocardiograms was higher 1 2dules than in chifdren and in patieats
with bulbar and high cervical paralytic lesions. Although the incidence
of clectrocardiograpluc alterattons during the conrse of acute poliom)e-
latis vwas hgh, all the changes observed were considered to be non-specific.
Whereas 1n the majonity of patients the abnormal ehanges both appeared
204 reverted to normal within the first four weeks, 2 small number of
paticots sull showed aboormalities several months after the onset of
disease.

Gefter, Leamaa, Lucchesi, Maher and Dworta fouad abaormal electro-
cardiograms more frequently 1a severe cases of poliomyelitis. The main
alterations were aboormally high and peaked P waves, prolonged PR
1ntervals, deviation of ST scgments, flac diphasic or nverted T waves,
Yeft axis deviation, nght axis deviaton

Bradford 20d Anderson reported high grade siaus tachycardia ST 20d
T changes, conduction disturbances Three of ther fatal cases displayed
i;zgologxc :gccdua;zrdwgrzms The only fatal case with 2 normal electro-

hogram did show i
o dgus: o o :{ ::;zpsy a shight amount of both petivascular

Frischkaecht and Zellweger found pathological T waves and disturb-
;r:{ces of the auricular conduction 1n their cases of acute poliomyelitis.
x uorc the fifteenth day of the discase the pathological T waves were

1 spontancously reversible and could be partly normalized by sym
pathicolytic agents Thus might point to 2 probability of ¢ : g .
vegetatve dssregulation” of the heart Changes of the electr Xﬂ‘;m -
lasung longer than cwo to chree weeks were suspected of ocsras
Only four such ¢ascs were found. Lo pecred o poyocarduts

ng lasung changes of the ele
gram are caused by direct waral action on the s crocardio-
o on the m)'ocudmm on the autonomous nervous system

According to W, :
graphuc thin - :::;:\gn ﬁu::n Sl;e‘l:;oyr a v:::l: :1:::?; of electrocasdio-
suggestive of myocars Ations to a patterm
There seems wybc h?tllacl :;i:;:!t;:‘h:;: — 'Ohmd % Pottomyelics.
:cx;{.u;:mvdn“s system 1s an 1mportant h::::-\‘ 16y of the infection of the

cubs and Borastetn were of che o i
of elecrrocar pinton that in thetr series the pre:

diographic changes was durcctly related to the sw}:n:;n;;
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of tragsieat myocarditis in four of 10 cases in the acute stage of the in-
fection,

fotcr, Leaman, Lucchesi, Maher aad Dwatin found abaormal elecero-
cardiograts in 142 per cent of their 226 poliomyelitis cases.

Bradford and Anderson found abnormal electrocardiograms in about

X2 per cent of their 155 cases. Laake observed electrocardiographic changes
I8 35.7 pes cene; in his patients with the spinal type of poliomyelitis
associated with moderate paresis, the ncidence of abnotmal clecteocardio-
Brams was 25.5 per cent while in paticnts with extensive spinal 1avolve-
ment it was mose thaa 50 per cent. In bulbar poliomyelitis it was 4o per
cent.
Weinstein and Shelokov observed in 1947 among 7 cascs, 14 with
clectrocardiographic alterations, and in 1949 among 18 cases of polio-
myelicis, 11 with abuormal clectrocardiograms, Frischkneche and Zell-
weger detected in 2x cases of 52, abnormalitites demonstrable by electro-
cardiogram Reubi and Bornstein reported abnormal findings m 31 among
among 52 poliomychus patients. Bengtsson and Johasson submitted 200
cases of acute poliomyehis to serial electrocardiography and found
changes in 11 5 per cent

Mule and Angetini found, ta g out of 40 cases of poliomyeliets, abnor-
mal electrocardiograms which recurned to normal duning convalescence.

Rosc tovk electrocardiograms in 5 children with poliomyelseis and
found abnormalities 1 13. The lowest incidence was 1 the non-paralytic
group, the highest i the bulbospinal group. Dachahardt found abaormal
clectrocardiograms in 43 per ceat of 471 cases of poltomyelius.

Fox, Sennett and Kuzma took electrocardiograms on adnussion, on¢
week later and on discharge Among 18g cases, 61 (32 4 per cent) were
found to have definite abnormaltues. The wide defference between some
of the figures of electrocardiographuc abnarmalities of vartous authors
seflects differing critenia of abnormaltty [the taclusion of sinus tachys
cardiz as an abnormality in one paper (Manning and Yu) and 1ts absence
sn another (Bradford and Anderson)]

Joos and Yu observed, in clectrocardiograms taken 1n 23 paticats with
acure poliomyelitts, that the QT, was prolonged 1 five paticnts. Maaning
and Yu conunumng these studies observed amang 5o patieats, 116 ab-
normal clectrocardiograms at some time during the disease The most
common findings were abnormal T waves, tachycardia and abgotmal
QT.. Vartous arthythmias, prolonged PR iaterval, a low voltage QRS
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complex and ST segment changes appeared transicntly and were less
fr:q\f:m. Abnoxmai%[' waves usuzlly gecarred ca‘fl‘.y, and lhcb Pmlor;sﬂ-
tron of QT persisted for the longest duration Th? 1ncidence of a onormality
of lectrocardiograms was higher i adufts than in childrea 20d in paucots
\with bulbar and hsgh cervical paralyuc lesions. Although the mc.xd:ucc
of elecrrocardsographic alteranons during the coutse of acute poliomye-
Yiss was high, all the changes observed were considered to be non-speaific.
Whereas 1 the majonity of patients the abnormal changes both appeared
a0d reverted to normal withn the fiese four weeks, 4 small number of
panents sull showed abnormaliues several months after the onset of
disease

Gefter, Leaman, Lucchest, Maher and Dwona found abnormal electro-
cardiograms more frequeatly mn scvere cascs of poliomyelitis, The main
alterations were abnormally hugh and peaked P waves, prolonged PR
1ntervals, deviation of ST segments, flac diphasic or waverted T waves,
Yeft axis deviation, nght axis deviauon

Bradford and Anderson reported hugh grade sious tachycardia ST and
T changes, conduction disturbances Three of their fatal cases displayed
pathologic electrocardiograms The only fatal case with a normal efectro-
cardiogram did show at autopsy a shight amouat of both pertvascular
20d diffuse cellular infiltranon

Frischknecht and Zellweger found pathological T waves and disturb.
ances of the auncular conduction 1o theit cases of acute poliomyelitis,
Before the fifteenth day of the disease the pathological T waves were
often spontanconsly reversible and could be partly normalized by sym-
pathicolyuc agents This mughe point 10 2 probability of **extracardiac
vegetative disegulatton™ of the heart Changes of the electrocardiogram
lastng longer than two 1o three weeks were suspeceed of myocarditis
Only four such cases were found Long lasting changes of the electrocardio-
gram are cansed by direct varal actton on the 2ULOOOMOUS OCrvous system
or on the myocardinm

According to Wenstei and Shelokov 2 wide varicty of clectrocardio-
graphic changes varying from minor T wave alterations to a pattern
suggesuve of myocardial 1nfacctson have been observed in poliomyelitis.
There seems o b hirtle doubr that the seventy of the infection of m;

central eervous system 1s a0 tmportant factor
Reubt and Bornstein

were of the opinion that 1n their series the
cnce
of eleczrocardtographic changes was directly related to the scvl;::y of
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paralysis. Alterations most indicative of myocarditis i.c. depression of
ST scgments and inversion of T waves were chiefly eacountered in the
bulbar and severe spinal forms. It is passible that clect diographi
alrerations are also caused by acurovegetative factars.

Laake found, in his 84 cases of poliomyelitis with abnormal electro-
cardiograms, four with delayed auriculoventricular conduction time for
one week, four showed disturbance of sinus rhythm which impraved
within two days 1 two; 15 peesented pathological P waves inlead I,
11 and 21 showed abaormal P waves, ST intervals and T waves which
were usuaily o y and 4o showed itory abnormal ST waves
and/or abnormal T waves Prolongation of QT interval was obscrved 10
onfy one single case. The clectrocardiogram became normal in 34 of the
50 patients in whom repeated records were obuained. Definite improves
ment of the clectrocardtogram occurred in ning cases, the changes per-
sisted 1n seven paticnts. In two of the three patients who died, histor
logical examinations revealed intersuuial myocardutis, in the third case,
theee was pronounced fibrous tissue formation, cellular infileration an.d
fragmentation of myocardial fibers Definite conclusions as to the inci-
dence of functional or organic changes of the heare could not be draws
on the basts of these cases

Bengssson and Johnsson found abaormal electrocardsograms in 3 of 7+
chuldren and 1n 20 of 128 adults. The abnormahues consisted of absosmal
T waves, QT prolongation, disturbances of rhythm such as A-V block,
auricular fluteer and fibnllanon Sympathicotonia as the cause of electro-
cardiographsc alterattons was observed s several cases These clectso
cardiograms were not mcluded 1n the 11 § per cens showing pz:hologic
changes. Electrocardsographic alteratsons were most frequently found 18
cases with damage of the vago-glossopharyngeal nucleus, However, the
nog-paralytsc cascs also showed a farrly high incidence of patholagic
electrocardiograms Among the chinseal findsngs, refative rachycardia of
comparattvely long duration, as a subjective heart trouble was noted
duting convalescence The majority of electrocardiographic alterations
appeared duning the firse or second week of the discase, perststed for
three to four weeks—1a some cases less and  others more-—-or berween
six months and ofie year.

According to Schmide-Kessen, elect diographic alteratsons tn polio-
myelitis consist in prolonged PR 1atecval, braadentng of QRS complexes,
P aleerations prolongation of QT, inversion of T waves, especially 1
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chest leads (V-0), less in the limb leads. Owing to their focal distribu-
leal invol

tion often fests usclf in the :kctmcudtzo-
gram by a so-called infl y T Symp b o0 may also in-
floence the electrocardiographic pattern i pX patients.

Faz, Seaness and Knzma found in their 61 cases with aboormal clectro-
cardiograms, ST depressions andfor T waves changes iEx 96 per cent.
Changes in cond! whether superventricular or ventriculat were ua-
usual. QT prolongation was observed in 1.6 per cent of the cases. The
electrocardiographic changes were noted as carly as the first day of 1llncss
a0d usually developed dunng the first week. Lead AVF disclosed the
cariest and sometimes the only abaormality. Of the nine paticats with
bulbar invol three had ab 1 elec 3i
dence tndicative of myocarditis was obtained 10 four cases,

Georg, Hildea 20d Vimerip reported that in their 62 cases of paralytic
pol. hos there were diographic al io five cases of
which four were treated 1a the resprrator a0d the fifth had respiratory
paralysis In nine cases the electrocardiogram was borderling, six of these
cascs had paralysis of the respiratory muscles. The elecrocardiographic
changes wete, 1w onc case, nodal rhythm 2ad wcreased QT; this case
showed myocardinss at autopsy In all other cases the electrocatdiogram
showed modesate ST 20d T changes ‘The authors think that the majority
of the pathological and clec dographic changes found 1n poliomye-
huts cases are due to anoxia and aftered pulmonary circulation.

Dochohards 1a lus cascs found mose frequently alecrations of the ST
scgment and of T waves and QT prolongation. QT prolongation was
observed in 28 of oinety cases, this Hegglin phenomenon was observed

18 paralyuc cascs with and withont respiratory embarrassment. Hypoxia
2nd hypopotasseaua are not regarded as the decisive cause of the Qr
prolongation The finding of ) myocard imes marked
diffuse cell infilorations, foeal necrosss of myocardial fibers and som;
narve lestons—explains the occurrence of various electrocardiographic
changes in poliomyehiis But a greater or lesser part 1s to be considered
as pon-speaafic and may be produced, partly by peurovegetative derange-
meot. Electrocardiographic alteratipns are also caused by energetic (d
namic) cardize wsufi y QT prolongation 15 a sigmf g:mou’;
;{::dgr:;hz;?s&;m 18 many cases of thus 1llness. The factors which may
bmc.humulpalmommon have ot yet been sufficiently studied. Complex
Wations 1n poliomyelitis play a role ia the development

Clinical evi-
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paralysis. Alterations most indicative of myocarditis i.e. depression of
ST segments and inversion of T waves were chiefly encountered ia the
bulbar and severe spinal forms. It is possible that clecerocardiographic
alterations are also caused by neurovegetative factoss.

Laake found, in his 84 cases of poliomyclitis with absormal electro-
cardiograms, four with delayed auriculoventricular conduction time for
one week, four showed disturbance of sinus thythm which improved
within two days 1a two; 15 presented pathological P waves jnlead I,
11 and 11 shoswed abrormal P waves, ST wtervals and T waves which
were usually transicory and 4o showed transitory abnormal ST waves
and/or abnormal T waves. Prolongation of QT interval was observed 2
only one single case. The electrocardiogram became normal in 34 of the
50 paticnts 10 whom sepeated records were obtained Definite improve:
ment of the electrocardiogram occurred 1n msac cases, the changes per
sisted in seven paticnts In two of the three patients who died, biste-
logical examipations revealed snterstital myocardris, in the third cise,
there was pronounced fibrous tissue formation, cellular infiltration mfl
fragmentation of myocardial fibers. Definite conclustons as to the 10t
dence of funcuonal or organtc changes of the heart could not be drawa
on the basts of these cases.

Bengtsson and Johnsson found abnormal electrocardiograms in 3 of 7
childeen and tn 20 of 128 adults The abnormalitics conststed of aboormal
T waves, QT prolongation, disturbances of chychm such as A-V block,
auricular flutter and fibnllation Sympathicotonsa as the cause of electror
cardiographic alterazons was observed 1n several cases These electror
cardtograms were not mcluded 1 che 11 § per cent showng pz:hologjt
changes. Electrocardiographsc alteratsons were most frequently found i
cases with damage of the vago-glossapharyngeal nucleus However, the
non-patalyuc cases also showed 2 fawly high madence of pathologic
electrocardiograms Among che chncal findings, relative tachycardia of
compatatively long duration, as a subjecuive heart trouble was n?ttd
duriag convalescence The majority of electrocardiographic alterations
gppcarcd during the first or second week of the diseasc, persisted for
three to four weeks—18 some cases less aod 1 others more—or begween
six months and one year

According to Schmidt-Kessen, clectracardiographic alterarions w polio-
tis constst in prolonged PR taterval, broadening of QRS complexes,

i
P of QT, i of T waves, espacaally o

P alterantons prolong:
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tected by scrum cxamination Hyperpotassemia may be fovnd with shocs
and respiratory acidosss, in which case therapy is p{lmﬂl)' directe
toward ion of the pul ¥ 3 diffusion and 1mp
ment of peripheral vascular tone wiile withhelding oral or parepteral
potasstug. .

Excesstve sodium 1ntake should be avoided particalarly dm'mgl ‘3“
acute phase when 1t may peedispose to hyp ia 2ad
alkaloss. During the course of disease occurrence of complications such
25 extension of the disease process, pulmanary cdema, atclectasis, fespira-
tory acdosis, metabolic alcalosis and hemolytic reactions with hepatic in-
volvement may be detected eazly by recurrence of increased pitrogen and
potassium eacrerion

The serum albumin fraction of the blood proteia drops in 2 manger
parallel to the clnical seventy of the disease, begioning between the
first and third day of tllness and reaching 1ts lowest level by the teath
day The progresstve drop 10 serum albumin levels was retarded or pre-
vented 10 some cases by the administration of pooled rradiated blood
plasma, but this augmentauon of scrum albumin values 15 2 temporary
phenomenon requinng continuous support for an as yet undetermined
Iength of time 1n order to obtatn sustared climical effects

Kelly, Briggs and Jeasen (1946), Kelly, Doeden, Hall and McQuarric
(2949} observed abnormalities 1a the beta disturbance of the electro-
phorenc pateerns of the seram 10 poliomyelitss, but these i i
however, did sot report values for the protein componeats of the serum.
Routh an.d Paul, who made clectrophoretic studies of plasma 2ad serum
protens in poliomyelitss, found albumin decreased while the alpha! and
ﬁs};:lS}::uh:s and the fibrinogens wncreased over average values for

ividuals The gamma® globulin was found to be normal 1n

poliomyehius and the gamma globuha fraction was decreased in all
types of poliomyelius

Stetgman, Brodsky and Stephens reported normal frequency distribu-

::ns forﬁv:!u:s of serum protein andp:lbum.n 1m pehu:yclfz:s. Slllgl::r.

° ut sxg\:\il icant differences ‘?f serum protera were found oaly in the chronic
ge 30d were explained, in part, by nitrogen deficues assactated with the

pm‘}nng:d u::mobnhuuun of convalescence

ower a0d his assoctates reported low serum

stage of poliomyelitis o over g‘:lf of their cases Pg;s:’t::o::;;;:smmc

Potassium fevels 10 teg patients with severe spinal or bulbar polic:;:
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of impairment of the myocardium with possible consecutive clectro-
cardiographic changes.

Bower, Chudnoff and Chaney observed important metabolic changes
dusing the acute phase of poliomyelitss, They were alterattons of serum
proteins, clectrolytes of the blood and of the urine, which the authors
summarized diagrammatically. The principal trends of the brochemical
changes, according to Bower, Chudnoff and Chaney are given hete:

MAJOR ELECTROLYTIC ALTERATIONS IN ACUTE HUMAN POLIOMYELITIS
Reosery (Progressing o) —  Acwre & Crasweal Phase  (Progressingto) —  Fataluus

Seabilizes RESPLRATORY ACIDOSIS Bscomes mare
Gemains very labile and e~(Paruially compensated)— sevete
can revest or can quickly
progress 1o alcalosis) Low blood pH (acid)

Increased  bacarh fevel hiorides dimuseshed
{CO; combining power) Further foss of @ from

tracheal washiags, emesis,
perspiration; hence diare
thea, etc.

Catanouc Puass or Iquay
Further deplenion sesult

Remains ch i A P d serum p
depleted } loss Shght drop in scram ing i prominent alicrariont
l calciam (protesn bound) 1 astmottt squihboums
Stabihizes B, Porassium transfet from mus—sMamfests a5 (3) very low

ele cells and eryehracytes to serum K or (b) very bigh
sctum with fass from bady scrum K if prerenal ssowe
wia kedacys mia ocgurs

PRS-

Negattve nitrogen balance

-0

Reflex conservation of tons—sVery low wnnary Cl, Ve,

Returns coward pormal - +D
by kidacy (especally Na zad  and total NaCl

Ceant be cemporanly augment-

od at almost any stage of CD

fitaess by parenteral therapyd
According to Bower, Chudaoff and Chaney and to Bower, Morgan and
Chasey, a marked degtec of negative attrogen balance accurs in the acute
phase of poliomyelitis This negative balance 15 accompanied by a pre-
cipitous drop in serum albumin, clevation of globulin and a negative
potassium balance. Hypatasscmiz 15 frequently present and may be de-
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tion may develop. It is possible that cases of myocarditis x: severe polio-
myelits represeat, eanrcly o partly, hypokalemic myocar 1::15; hace of
‘According to Bower, Morgan and tha.ncy the acute catabolic phase
poliomyclicis is charactenized by exererion of large quanciuies of nizrogen
and potassium 10 the urine, indicative of pmtoplafuuc bxczkt!own. Where
extenstve potassium excrenon is apparent extensive paralysis may occur

but there may be a normal potassium level combincd with a neganve
potassium balance. Such cases emph ize the wmadequacy o{ ¢ \
of eeltular p b of the {lular jon, and this

makes it

dable that hitgle 1mp ce has been attached to po-
tassum in poliomyeltis watil aow. Certain abnormal :]c:troun‘hcgrzms
in acute X yehitis may be with p deficiency d.c-
spite normal potassium  Bower wrote that, at the lacer stages of polio-
mychus, when fecovery aad tissuc tegeneration ase present, low serum
potassium values are to be anticipated unless ad

p quate potassium is sup-
phied.

The develop of card lar concepts 1 poli Lieis has led co
the conclusion that the mamnly cytalogic approach in studying hearc
wvolvement in this iflness has to be considered as incomplete. We
are confronted with an mtncate pattern of factors—specific (viral)
as well as nonspecific (acurovegatnye, biochemical)—~which influence
the cardiovascular system In many cases the electrocardiogram may be
helpful in establishung the diag of heart invol in poliomy

fitis, There 15 much difficulty 10 uaravelling the significance of single
factors and thar effect on the clectrocardiogram. Myocarditis Cviral
aad/or hypokalemuc) should be suspected 1a every poliomyelsti patient
who 1s severely . Cardiovascular collapse and death can be caused by
myocardiuss or by wavolvemens of the formatso resseularss medublas oblongatar,
Hyperiension may be produced by hypoxemua and hypercarbia or by
ml‘ctuo“s central involvement Acute right vennicular faiture caused by

p y campl s or by pull Y p and sudden lefe
veatticular f‘nlm’c produced by hypoxia may be dangerous to the polio-
mychus paticat. Pulmonary angiospasm may lead to cyanosis, pulmopary
edema and deach due to acute dulatation of the heast,

Energetie (dynamic) cardiac fictency and imbal
bave also ¢ be consmidered in poliomyehtss cases,

Good nussing 15 decisive 10 the treatm i i
cnt of patieats with poliomye-
Las. Respiratory paralysis 15 the greatest threat o hfe 1o thlx?: illnc);:.
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litis. This finding was observed in patients who had na vomiting ot
diarrhea and the potassium deficit was considered presumably to be the
result of low intake.

Hall and Sherman underlined the imporeance of potassium depletion
in ouc case of severe poliomyelitis and suggested that the myocardisl
and electrocardiographic changes observed 1a poltomyelius might have
a meeabolic component. The use of serial electrocardiogratms proved val-
uable in the detection and management of potassium deficiency and is
secommended when the clinical course suggests 2 merabolic disturbance
in this disease. In their opinfon che observed episodes of gastrointestinal
atony and dilatation, nausea and vomiting were due to potassium defi
ciency and contributed significantly to continued potassium loss, thereby
establishing a self-perpetuating circle Potasssum depletion of large mag:
situde 5 hereac in this circle, hence therapy must be directed toward
replemshing the total body stores, not at cemporanly restoring the serum
potassium Jevel or reversimg clectrocardiographic changes  Potassi
deficiency must be considered in the g of any patient scverely
ill with poliomyelitis

Laas, Stein, Becker, Hoyne and Meyer found, 1 pattents with bulbar
poliomyelstis, frequeat association with a potasstum deficency. This de-
ficrency 15 broughe about by snabshity to swallow, vominng and the use
of p ral infy < g lietle or nio § An ascending
Landry-type of paralysts may occur Patteats with bulbar poliomyelitis
cannat tolerate the superimposed hypop ia. Admimistration_ of
potassium chlotide resulted 1 2 marked mmprovement of the condition
in six pattents. Dochaharde found sevese hypopotassema 1a the fate
stage af seven pohiomyelitic paralyses.

Pietrogrande, Vessino-Gedo and Pertscuccr obsesved Jow scrum potas
sium in old cases of severc poliomyehus who were bedridden and im-
mobilized in a cast.

The chpical diagnosts of hypor 12 pol Jitss s difficult
without proper laboratory methods because clintcal symproms of pohe-
myelitis and low scrum potassium are dentical or very similar In brief,
muscular weakness and paralysts as well as various disturbances appear
when the potassium metabohism 15 disturbed. The clcctmczrdivgrfphlc
changes in hypopotassemia are of great smportance for the diaguosis. In
cases with profound hypopotassemia, focal arcas of nccrosss of ‘c;rdnac
20d skeletal muscles with intersueral ederna and/or lymphocyric infilira-
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saty to correct potassium loss in mild and moderate cases of poliomyelitis.
Adequacy of protein purrition must be restored immediately, and orasge
juice, cereals and meat yuice can supply potassium together with oral
potassinm chlonde or p atricum. E sodium intake should
be avoided during the acute phase of the discase. Carcful management of
fluid sn patients with bulbar discase is cssential,

Dietotherapy 10 poliomychns may make more progtess through
conwrolled observation 1n carcfully conducted clinical studies. Boines com-

mends the use of hyperp for the ravage of polio-

myclitss and for accclerating rehabilitation. Reubi and Bornstein recom-

mended systemic clec diograph: ion throughout the period

of canvalescence before phystotherapy is started. But Schmids-Kessen is

of che optaton chac an ab 1 electracard 15 gencrally po contra-
di for the umely of physical therapy.
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The indication for placing a patient in the respizator is 2 diminution of
the vital capacity; the most practical method of recoguizing diminished
vital capacity is through the rise of the counting test of Smith, Frequear
checks on CO;, hematocrit and blood chemistry should be made.

The cffece of serum protein alterations and hypopotassemia (or hyper-
potasscmia in renat shue down) should recaive greater attention, especially
in scvere cases of poliomyelitis. Early duagnosts and proper localization
of cardigvascular involvement may facilitate the treatment especially of
the bulbar cases.

The diversity of cardiovascular disturbances 1 poliomyelitis render
various therapeutic rece datons und lable,

Schrnidt-Kessen recommuended digstalization m alt severe cases as long
as there was 10 turn to the better,

Aschenbrenner and Dochnharde have suggested 1 severe cases of polio-
myelieis, the administration of cardiac glycosides, strophantin has been
given 1 cvery case of poliomyelitis espectally in cases assoctated \vxﬁh
pulmonary comphications and during respirator treatment. Prophylactic
tecatment with strophantia is indicated 1 order 1o avoid cardiac fartue.

Smuch, Harris and Rosenblatt who emphasized the importaace of pul-
monary angtospasm n poliomyelstss stressed the fact that tracheotomy
is of value only when there 15 bronchial obstruction, this 18 generally not
present in bulbar poliomyelitts. The uses of vasodilauve drugs, notbly
Priscoline has been recommended 1 the treatment of vasospastic phe-
nomena.

According to Glanzmann, the carbiest treatment with large, possxblf
repeated blood transfusions 10 the preparalytic stages of polmmy:litfs i
promis:ng Admumistration of potasssum and/or repeated plasma tofusions
may be life-saving 1 severely il patienes (Bower) Buc s mild cases
plasma infusions are not necessary

In poliomyclitsc chuldren, Dicckhoff admimistered 150-300 cc. (1.¢
so-15 cc. per Kg of body weighe) Persston N (polyvinylpysrolidone}
intravenously. Under this ereatment, severe paralysts was obsc{vcd to
disappezr In cluldeen who had been treated with Periston N during the
preparalytic stage of poliomyelsus, no paralysts occurred and mentogeal

symptoms quickly subsided

Bower and his associates recommended that sntravenous flusds should
supply both fluid and hydracon durning the acute phase and st should
contain some potassium provided the urine output 1s normal. le 15 neces-
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3. Rantzs

Rabies (hydrophobia, lyssa) 1s 2 acute, often fanal encephalomyelitis
caused by the bute of certain animals and is chacacterized by a long incu-
bation period, hydrophobia, muscular spasms and paralysis. The causa-
tve agent ts & virus The discase occurs paturally among dogs, wolves,
foxcs, jackals, cats, cattle, swine, horses, sheep, goats, meercats and
blood sucking vampire bats. The virus 15 present in the saliva of infected
ansmals. Man acquires the infecuon by being bitten by rabid animals.
The 1nfection may be transmitted by 2 rabid animal licking an abraded
susface. In the absence of b the chance of ¢ iog
tabies alter the bite by a proven rabid dog is about § to 15 per cent, but

once symproms and sigas of rabies develop the outcore 1 fatal (Rhodes
and van Rooyen)

The rabies virus 1s a very labile agent, 1t loses 1ts virulence quickly
when exposed to light, heat and drying Rabics has been so exhaustively
a0d thoroughly studied that there 1s scarcely anything to 2dd to the
chinscal knowledge at our disposal. But the divergency of opinion regard-
sng the spread of the infection through the body 1s considerable.
According to L T Webster * the movement of rabies virus in the body
and from host to host 1s cyclic ., Rabics varus is present 1 the saliva
of the fabid animal When the ammal bites, the saliva is 1ntroduced
through the break tn the stin dircctly into contact with the tissucs,
blood, lymph vessels and merves of the new host. From this portal of
catry the virus progresses 10 some unknown manaer, probably in associa-
tod with the regional nerves, to the origin of these acrves 1n the spinal
cord or bramm There 1¢ first becomes demonstrable, increases in quaatity,
28d spreads rapidly throughout the entire brain and cord. Mcanwhilc,
other nssues, organs and fluds have, with insignificant exceptions, rc:
n:m:d free of virus Next, 1t overflows or escapes from the brata or 'oord
: 101:5 :hl: Deeves, including those to the salivary glands From the salivary
Bands ; ;u“r\:s: ;n;:; L::; saliva and passes to the mouth. Oaly after all

¢ infected ammal
Somcna are remarkably regular, 1tmal become sick, . . . These phe-

The virus, once in the tissues becomes
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1nfection has passed to the card. The only distncnve f::t}u‘c of nbi:s. is
the preseace of Negri bodies a the cytoplasma of gmg'lu.:n cells, prin-
agally n the bippocampus major and the cells of Purkinje in the cerebel-
Jum, but also in the medulla and clsewhere.

The pertod of mcubation 15 ten days to several months, dependingon a
umber of factors, espeaaily oa the severity of lacerations.

In the prodromal stage there ss shight fever, headache, malaise, nausea.
But 2 sudden onset of the mynal stage also oceurs, In this stage thess i
discomfort at the site of the bite ot infection and psychic afterations. The
pulse may be rapid. In the followiag stage of excizement there is fever,
writabilicy, hydrophobia, muscular spasms (especally of the muscles of
deghutivon and respation) dyspnea, rapd pulse. In the last stage, there
is muscular paralysis, the temperature falls, the pulse may be rapid or slow.

Cyanosss, wnconsciousness precede death from heare fatlure, asphyxia and
exhaustion
N

P accsdents may develop after antirabies treat-
ment These oco

urrences are attnbutable to sensitization produced by
brain ot cord matersal 1n the antirabes vacane. A history of allergy can
be obeatned from many pauents who develop reactions to thus vaccine. A
casc of loog lastng allergic myacardiass has been described by Lyoa 1a 2
patient with a history of allergy to foreign proten. Memngitis 2nd m)e-
hus following admimstration of rabics vacne may also Jast for half a2
year (Fodar)

Allergic maaifestations of the central nervous system and the heare
after annrabies vacumation can be favorably altered by the use of anti-
bustamn drogs Antrabies inoculations are not without danger,
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established and sets up the same serics of cvents in afl mammals thus far
tested.”

The view thac the rabies vicus, after being deposited in the mfected
wound, invades traumatized nerve fibers and teavels along the perfoeuraas]
lymphatics or along the axis cyhinders @0 the central necvous system, 15
lazgely based on expertments. According to van Rooyen 2ad Rhodes the
role of blood and lymph requires nesv investagarion. Expersmental work
suggests that the infection is spread esther by the blood and lymph stresm
or by the cercbrospmal fluid (J Koch, Freld)

Wiulc rabies virus has been but rarcly demonstrated tn the blood the
fact that it may pass from an infected mother ta the fetus sndicates that
infection by the blood stream 1s posstble even though no virus may be
demonstrable theren by the methods commonly 1 use (Field). The
cesebrospinal flwd is generally held to be not infectious, though there
have been some seports to the contrary. According to Ficld, it ss possible
that here the ordinary methods for demonstration of the virus ate ot
adequate for the absence of virus from the cerebrospinaf fud

Several workers have suggested on the basts of detasled histological
examination of the servous system thar che cerebrospinal fuid ts the
medinm by which virus wvaston actually takes place. Freld did sot
believe 12 the axonal transmisston of rabies virus from experimentally
inoenlated masseter muscles to the pons. Inoculanon of the masseter
muscle of rabbit with fixed rabtes virus does not lead to an carly paralysis
of the masticatory muscles of the same side In § of 13 anumals parzl)"s}s
began on the hind lsmbs Severe lesions occurred 1 the dorsal root gmghl
of both sides and were much less 1ntense 1n the Jumbar than w cervica
region. No lesion was found in the corsesposding motor nucleus of the
fifth nerve even when there already was evidence of widespread involv;-
ment of the nervous system Field's experiments suggest that safection is
dissemnaced crther by blood stream ar by the cerebrospiaal flurd The
answer to this quescor muse awart furcher cescarch

Boyd compared the microscoptc features of rabies with the findtngs i
poliomychitis and cmphasizes that the picture of rabies clasely resembles
shat of acute poliomyelitts Inflammarory and degencrative changes are
found prancipally 1 the medulfa, chen 1n the cord and last 1 the cerebtal
cortex. There are the usual penivascular collacs of lymphocytes The nerve
cclls show all stages of degencration from chiromatolysts to destruction
The disintegrating cclls may be surraunded by neuronophages ch:ncrr
tive and inflammatory changes are found in che ncrves along which the
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caused in suckling mice by the infection with Coxsackie A virus, type
A0, .

The creatine and potassium metabolism is zll!rcd’in.lhcsc dxsczscd.xmsc-
Gacdeke reported tubular and absorption nephrosis 1n s“ddm_g mice in-
fectsd with vartous group A Cozsackic viruses. The changes in capillar
pormeability and flud retennion sesule in aliguria and fatlure of :dcc!um:
secretion. The renal lesion 15 due to widespread destruction of striated
‘muscelature

The A and B groups of Coxsackic viruses oftea differ from one a.no.rhcr
16 other respects alchough some serains have propettics characttetistic of
cither group (Tobin). Scrologically, the viruses are heterogenous. There
are tany types 10 group A, ad fewer ia group B, and others belongiog
10 neither group.

The chief clinical picture produced by members of group A 15 herpan-
gz, by group B, eprdemic pleurodynia or Bornholm disease. Some out-
breaks are characterszed by a high inadence of dry pleuritts plus meamgeal
invol In others, the pred p are only myzlgia in
whuch wuscle biopsy revealed lesions identical with those observed in
infected mace. But certain clinical preturcs of aliness do not always show
the features charactenstic of a certain group of Coxsackie viruses. Epi-
demics of goencephalitis myalgiea,’™ a form of Bornholm disease,
are also caused by group A viruses. In other cases, Coxsackie viruses of
group A have produced severe d itis Scverest )} of
muscles 1a humans may be caused by group A viruses.

‘The diagnosis of 2 Coxsackie virus nfection depends on virus isolation
?nd the demonstration of 2 nise of anubody of the patieat against the in-
d‘;‘:sg Stralnvvlsohtmn of the virus 10 suspected cascs indicates that the

¢ occurring at the same time 1s due to Coxsackie virus infection.

Serologic diagnasis alone is not a i i iti i
practical routine proposition
the muluplicsy of virus types (Tobin). prepe om0

The importance of the Coxsackie virus infection lies not so much in
self 23 10 115 potential mimicry of other severer sllnesses (Hopkias). The
ilfhzsx: febnle course of the infection with muscular pasns a0d weakness
cor{: :ryu!;::uk yelius Epidemic pleurodynia may be confused with
Ty o c;:ucy, with recurrent myocardial infarcion (Huebner,
Bcigcln;anz eﬂ,s 1gelman and Bcll?, (Hucbaer, Russer, Bell, Beeman,
P nm;x ; crong). The differential diaguosis is casier in patients who
o o electrocardiograms during Coxsackic virus infection.

ackie wiruses in Bumans do not uswally produce cardiac jnvolve-




CHAPTER VIII

Discases of the Muscular System

Coxsackis Virus Dispasss—HERPANGING, ErtonMic PLSURODYNIA

Tuz Fst ssmonk of the group of Caxsackic viruses was isolated in
1947 by Dalldorf and Sickles. Coxsackie viruses ace found in the feces,
throat swabs ot both, from nosmal people and of patients suffering from
vartous chnical syndromes. Occastonally that vssus ss isofated from the
cerebrospinal fluid. The Coxsackic viruses arc pathogen for suckling mice,
suckling bhamsters, and merinos Chimpanzees and youag cynumolg\xs
monkeys can be 1nfected subchinically Somc strains have grows 18 tissue
cultures and in fertile cggs.

After infection, Coxsackic viruses may be excreted by patients foras long
a2s two to three months, but usually it disappears from the feces 1n from one
to four weeks (Tabia) During epidemics, the Coxsackie viruses are widely
spread. Affected persons may have the virus in the feoes without showing
2 manifest clinical diseasc. Persons suffering from another discas¢ |3y
hasbor Coxsackic varuses. Man is 1ts chuef reservoir and carriee.

The Coxsackic viruses do not comprisc a homogeaous group, but #r¢
separaced into a aumber of diffescac agents having, as a common propestys
2 high infectivity for newborn mice Although they can induce the for-
mation. of antbodies 1n mice for all ages, only a few are able to produce
naticeable symptoms or death in any but suckng mice.

The viruses are divided, broadly, tn two groups (A and B). On bio-
Jogical gtounds, those of group A are characeerized by their ahility chiely
to produce myopathia 1 mice The mice show a flacerd pacalysis. Stratas
of group B may not involve skeletal muscle but affect the myacardium.
liver, fat, central DErvous System or May cause focal lesions 12 muscles an
:spccia.l!y nccrosis 1n the central nervous system and 1 viscera Strain B
viruses may produce spastic paralysis

Affected muscles Jose their crass striation and show hyaline degencrz
tion with cellular iafiltration.

Melnick aod Godmaa, who described muscle necrosts followed by 18-
fammatory Jestons as a result of inoculation of the Conn § strain ol
Coxsackie virus, found myocardial necrosis in mice but to a Jesser degree.
Collicr, Winke! and Cafiluddi reported degencsation of the cardiac muscle
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CHAPTER IX

Fevers of Viral Origin Spread by Arthropods

A orove of fevers of viral origm spread by arthropods cousists of
yellow fever, dengue, and sandfly fever They are characterized by a cycle
of 1nfectson involving blood sucking vectars aad suscepuble vercbrates.
In dengue, sandfly fever, and urban yellow fever, the only vertcbrate
1avolved is man

The extrinsic 1ncubation period in yellow fever is twelve days, in deague
cleven 1o twelve days, and 1n sandfly fever six to aight days before the
insects become capable of tnfecting man le s probable that the transe
mission of the causal virus 18 not a simple mechameal process, and at
Least some muluphication of the virus muse already occur 1a the veceor.
The penod of gencralization of these three diseases is short and lasts
three days or a hitle longer, and wfection of blood suckiag vectors from
‘human patents occurs 10 this short-lasting viremuc period.

1 Yeuow Faver

Yellow fever 1s an acure 1ofectious discase characterized by fever,
janadice, albuninnrnia, hematemests, and hemorrhages. According to Dick,
1¢ has long been recogmzed that there are great vanations 1o the seventy
of the tnfection. Lab B have cstablished that the
classical duscase assocrated with jaundice, hemorrhage, and black vomit,
1 no more typical of infectian with yellow fever virus than 1s paralysis
of poliomyelins and that the great bulk of infections are subchnical
(which may be diagnosed only by the tecovery of virus or by the demon-
tration of anbodtes) or of mild mature The mald cases which are probably
the most common type of clinical 1nfection are ualikely to be diagnosed
excepr dunag an epidemic or duriag 2 search for a case 1 an endemic area.
They are associated with pyrexia and symptoms of fever and headache
lasting for two or three days The chinteal diagnosis 1n these cases may be
su%ghmcd by albuminuria and by bradycardia i convalescence (Dick).
- m:dvmns :( yellow fever 15 present 1 the humaa blood during the
o ;)s of the incubation period and for the first theee or four days of

o But, according to Theiler, varus can be stul demonstrated 13 a
3
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N

ment. Some of our patients ined by several elecoroc occae
sionally showed minor electrocardiographic abnormalities. We also have
on record the appearance of a pasterolateral myocardial infarction and 2
Coxsackic virus infection occurring at the same time in 2 man, 39 years of
age. Koeppe and Rhode observed the simultancous occurrence of coronary
insufficiency, thrombophiebutis, and Coxsackie virus infection Cherpao-
gina}.

Heckscher (1933) destribed one casc of pericarditis in Botsholm dis-
case, and Bing (1533) reported an epidemic of acute pericarditis in Copen-
hagen consisting of six paticnts admitted to a single hospital ward withia
several weeks with the diagnosis of Bornholm discase.

Aagard aod Jensen, Bower, Gerrard and McGregor, Windorfer suggest
that acute pericarditis may sometimes be a mansfestation or complicasion
of Coxsackie virus infection of the Bornholm disease type.

Betke drew attentson to the occurrence of an hemolytic anemiz In con-
nection with Coxsackic A vieus infection. The patiens was 2 bay, one
year old, Betke stressed the fact that Coxsackie viruses may be found in
the blood of pacients during some weeks and sull longer in the stool_s.
Those viruses may be connccted with the development of acuse hemolytic
anemia,
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fluid may have increased pressuce, 2 cellular ?YP“‘]b“m‘m“s' D‘chnuml.
convulsions, coma may precede death which is xhg result of hepatic, renal,
and circulatory failure. Even in very severe cases improvement (ay some-

tumes occur, and recovery is possible and complete. 3
Macroscopic fadings 10 yellow fever ate icterus, hemorrhages in
various organs of fatal cases. The liver shows exteasive cloudy and fatey
degencrauve changes and 2 disunctive spotty occurrence ?f necrotic areas
1n the midzonal liver lobules Eosinophihic in 1 i bodies
2c¢ found ia the Liver cells and are also encountered in the brain in rather
large qumbers. Kidacy lesions may also occur. In the Yiver, despite the
seventy of the parenchymal lesion, there 1s 2 stmking lack of inflammation.
No fibroblasts appear, irrespective of the amouat of epithelial necrosis
a0d there s no response to the necrosts, but a widespread tendency to
hemorrhage in the liver 15 present Because there is 0o probferation of
stroma gof any inflammatory change of liver, the yellow fever hepatic
damage does not show postnecrotic, arrhouc alterauons of the liver,
frequently occurring 1n the reparative acuvities of 2 damaged liver.
According to Bugher, the heart is flabby with 2 vaniable amount of
subserous petechual b h and 2 mod dil of the righe
ventrcle The myocardium 35 cloudy, ictenic, and soft. There is some
dilatanion of all the valve nings. Subendocardial hemarrhage may be
present. Fatey alterations of myocardial fibres tend to be most severe
bencarh the endocardium and are wacven 1a distaibution. The ouclei of
:mudfs fibres oftea show hydropic changes leading to necrosis with
lization of the cytopl Canacll emphasizes that

ot purely transitory nor 1s it limited to the
acute phass Apart from she cloudy swelling and fatty degeaeration of the
myocardn?m there are also some secondary mterstiial changes. Bue there
1, according to Bugher, a sertking lack of cellular infiltration and fibto-
blastic-proliferation 1a the heart

Cardiac

made to 2 cardial §

yolysts and
the damage to the heart 15 o

are nrfr o M ' s0 outspoken that refercnce has been
orm of yellow fever. Dilatation of the heart occurs
sometimes, and the effect of the virus 15 demonstraced by the Izlal:i‘n blood
pressure, the lessening 1 the fores of the apical pulsations, 20d the disap-
Pearance or lessening of the heart sounds as well as the clecrocardio-
i;:aihl; changes (Craig) Bur, according to Caanell, the lesions occurting
i : cast during the course of yellow fever whea considered as a whole

ot sufficient to warrant 2 diagnosis of yellow fever beiog made ia
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monkey after intradermal inoculation of yellow fever virus in lymph
nodes, spleen and bone marrow, several days after the blood becomes
virus free,

Isolation of the virus can be carried out as long as it is preseat in the
blaod. Paticats arc infectious to mosquitoes for these first days of tllness.
The mosquito is not capable of transmitting infection by bite for twelve
days, but remains then infectious by bite for the rest of its Lfe.

In the urban type of the diseasc, the virus is conveyed from man to man
by the mosquito Aedes aegypri. In jungle or sylvan yellow fever which
occurs in parts of South America and Africa, the virus is identical with
that causing urban outbreaks, but 1ts life circle involves wild anunals
and forest mosquitoes. Man 1s an incidental host for the virus, Recovery
leaves an immunity for life. The strains of attenuated yellow fever virus
are in use for vaccination. Anti-mosquito measures remain imporeant.

Attacks of yellow fever are clinically classified as extremely mild, mild,
moderate, and severe. The muld cascs show many characteristic signs au.d
symptoms of the severely ill patients. The clinical course of the illness is
divided in three stages. After an incubation period of three to seven days,
the onsct is sudden with malaise, chill, and fever. The initial (f:"ff)
period or the stage of active congestion lasts one to four days presenting
severe backache and epigastric pamn. The face is flushed, the conjunctiva
congested, the skin hot and dry, the pulse 1s, at onsct, strong and full
reaching ninety to one hundred beats per minute, and thea falls for a few
days more rapidly than would be in proportion to the temperaturc
(Faget's sign). The blood pressure is normal Temperature is high a0d
continuous. The urine diminishes and contains albumin. Vomiting may
occur.

The following period, the stage of calm or remission, lasts two 0 three
days. Jaundice may appear, the temperature drops, the pulse falls pro-
gressively and may go below fifty, the blood pressure may decrease. The
general condition may 1mprove and recovery may result But unfavorable
cases enter the persod of reaction or the stage of venous stasis. The tem-
perature is high and the pulse rate may be low The tendency to hemor-
rhage is marked Black vomiting may develop It may be asso'clath Wl_th
jaundice, melena, oliguria, albuminuria. The urine deposit contains
granular casts, blood cells, hemoglobin, bile Terminal tachycardia,
arrhythmia and muflled and anomalous heart sounds are dcmonsxrz.blh
“The blood shows high values for hemoglobin and erythrocytes. The spinal



FEVERS OF VIRAL OBIGIN SPREAD BY ARTHROPOOS 145

o the basis of stodics of Wakeman and Morrell obtained in experimentally
infected Rhesus monkeys In 2 number of those animals, all with y:ﬂl')w
fever, they found diminshed serum profein with rcd\{::d a_lbumm/
globulia ravos, terminally, The nog-protema AiLroges, amino acid, urea,
2nd rest microgen s the blood wese consderably increased during the last
bours of e, Amyoo acid inexeased both in absofute amouats and in pro-
partion ta the non-proteia nittogen Few cases were found in which thece
was an absolute decrease ia blood-utea mtrogen. These changes were
found £0 be terminal events No sigatficant alserations occursed dusing
the eagly stages of the disease or in those monkeys which recovered. No
definite evidence of serious 1mparrment of the kidaey function was ob-
served, except  terunal aputia probably due to an exmreme reduction of
blaod pressure,

Lans zeported on hyperpotassemia 10 tases of yellow fever,

Hemodynamic deficiencies and alteration of serum proteta, especially
the reduction of the 2lbumun fraction, may icad more or Iess quickly ta
bypavolemia 1n human cases. Most deaths occur between the fifth and
the arazh day of siiness After the tenth day, deaths from uacomplicated
yellow fever are rare Most late deaths are probably arnbutable to oves-
strasung of 2 damaged myocardium (Kerr) Myocardial farlure after
apparently full tecovery is a definure hazard Kiek reported several cases
of death from syocardial failuse in patents who left the hospital cacly
10 convalescence agamnst hus advice.

The use of glucose, salne, whole blood, plasma, Periston, or other

plasma expanders afford a hope of recovery i
2 ery in cases presenung scvere
hepatic deseroction and subsequeat hypovolenua B 8
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their presence alone. From the results of his investigations into the state
of the heart, Canncll is unable to find any reason 1o accoust for the
existence of a slow pulsc rate which 1s sometimes manifest in this disease.

According to Cratg, aside from the effec upon the heart, as shown by
the marked bradycardia, the yellow fever virus apparently has 2 marked
effece upon the integrity of the capitlaries. During the early stage of the
disease there 15 intensive captllary congestion, and hemorrhages occur
during this tme but are more severe in the later stage of the fection
after the secondary risc in temperature. During the first three days these
may be cpistaxis; the gums, and later the mucous membrancs, bleed
casily.

Chagas and Freitas, and Lins made electrocardiographic studies in
yellow fever. They found a variety of changes in their tracings indicative
of the many possible lesions of the myocardium. Chagas and Freitas
concluded that marked and progressive changes in the T waves weez of
very grave prognostic smport Bersy and Kitchen found that shese changes
were not acomparsble with survival in thew patienss Electrocardio-
graphic studies show defintely chac the heatt may be 1avolved in che very
onsct of the illness, and that m some mild cases the heart may be the chuef
scat of abrormality while 10 others 1t may escape enurely. According to
Lloyd, heart lesions may also occur 15 the stnoauricular and the bundle
of His; in these sites the changes ar¢ 1o accordance with the chmeally
observed bradycardia and alterations ta che electrocardiogram. Accordll{g
to Bugher, the mvolvement of the conduction system 1 yellow fever is
of considerable chinical smportance Bradycardia duning convalescence
is & common finding and 15 frequently associated with other evidence of
myacardial sufficiency Sudden death following exertion during con-
valescence has often been observed and accurs probably upon the basis ?f
myocardial damage. Craig writes that, tn rare instances, the damage io
the heart 35 so great that 2 chrone myocarditss develops and causes the
death of the patient.

Taformarion 1s yet too meager to warrant a definice optaton upon the
metabolic changes i yellow fever Lins found the total pon-proten
nitrogen of the blood markedly mcreased 1 six pauents, five of whom
died. Urea nutrogen was incrcased sn chree patients, but creaptmac was
normal. Lins found amino-acd mtrogen much mcreased, especiatly 18

severe snfections
There 15 some knowledge of the way physiologic processes ase disturbed
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on the basss of studics of Wakeman aad Morrell obtained in experimentally
snfected Rhesus moskeys. Ia 2 number of those animals, all with yellow
fever, they fousd diminished serum protem with reduced a.lbumm/
globuln ratios, termuaally. The non-protcin mtrogen, amino acid, wrea,
and rest nuerogea 1 the blood were considerably ancreased duning the lase
houss of life. Amino acid tacreased both in absolute amounts and in pro-
portion to the noa-protein atrogen Few cases were found in which there
was 22 absolute decrease in blood-urea mytrogen These changes were
found o be termina) eveats. No significant alierations occurred during
the carly stages of the disease o 1n those monkcys which recovered. No
definste evidence of serions ampairment of the kidney function was ob-
served, except a tesminal anvna probably dus to an extreme reduction of
blood pressure

Lins seported on byperpotassemia in cases of yellow fever.

Hemodynamic deBciencies and alteration of scrum proten, especially
the reduction of the albumin fraction, may lead more or less quickly to
bypovolemsa in human cases Most deaths occur between the fifth 2nd
the minth day of sllness After the tenth day, deaths from uncomplicated
yellow fever arc rare. Most late deaths are probably atrsbutable to over-
strantog of 4 damaged myocardium (Kerr) Myocardial fatlure after
apparently full recovery 15 2 defimte hazard Kurk reporied several cases
of death from myocardtal farlure in panicats who left the hospital carly
1a convalescence agatnst s advice

The use of ghucose, saline, whole blood, plasma, Penston, or other
plasma expanders afford a hope of recovery in
h 1

€ases presenuing severe
hepate 4 and sub: y ¥ 8 s
q P -
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2. Denouvs Fevar

Dengue fever is an acute infectious, oftcn epidemcally occurting,
disease which is characterized by fever of shorz duranion with severe
headache, pains in the back and the limbs (**breakbone fever™), 2 fash
starting 1n the hands spreading rapidly over the body which fades withia
two to three days.

The causative agent 1s a virus; dedes asgyprs and other mosquitoes are
tts vectors. The panent’s blood is infective for mosquitoes ta the incubas
tion period and the first days of the iloess. Recurrent infections svfrh
deague are ot rare. Immumty is only transtent, but repeated infection
produces final immunity,

The proguosts of dengue 1s good, the mortality is exceedingly low-
Lictle is known regarding the pathologic picture o facal cases. Des
generative changes 1 the liver, kidneys, heart and bram, and multiple,
small capillary hemorrhages m the endocardum, pericardium, myo:
cardtutn, pleura, peritoncum, mucosa of the stomach and of the intestoes
have been obscrved. Pulmonary edema also oceurred. A serous cﬂ"usmﬂ
in the pertcardial sac was occasionally scen The chicf abno:mal_ﬂy of
dengue fever develops in and abour small blood vessels and copsists O
endothelial swelling, perivascular cdema, and 2 mononuclear mﬁlt{mon
(Goldsmud, Photakis, Mellisssnos). There are three stages of the clintcal
cousse of dengue fever, the 1nvasion, the remisston, and the termnal fovet.
After an incubation period of four to fourteen days there is suddea onset
with fever, violent headache, localized between the eyes, pam in the
back and lumbs The first fever period lasts for one or two days. A shght
prsmacy rash ts sometimes observed during these first days of the disease
and affects the face, the chest, the peck, the arms, the kaces, of clbows
It may cither disappear or merge 1nto the secondary sash which develops
facer in the discase,

There is a decrease of temperature for onc or two days, on the fifth day
cond atgack of a two days’ serminal fever follows, and a morbiltiform

oy ops for some days with following stight

or scarlatintform rash devel
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desqumarion. The blood shows leucopenia which may persist iato tbe
convaleseencs )

At first chere is tachycardta followed later by bradycardia and hypo-
weosfon.

Teisduring convalescence that 2 matked slowing of the pulse sotactimes
occurs, at which ne it is usually decseased in tension and may be more
o less irregular, following scvese infection (Craig)-

I severe cases, hemorrhage may 0CCus from the stomach, D0s<, geaico-
unary tract, kidoeys, and bladder, Subcutancous skin hemorrhages
appear. Encephalidis may also ocur. Postdengue debility is present.
Walal and Hilmy reporsed death from cardiac complications in the Caito
outhreak of rgy7. Peripheral arculatory collapse, particulatly ia cardiac
patients, was meationcd by Seneca.

The syndrome of neuroarculatory asthenia is a rather frequeat sequel
to deogue (Sydenstricket).

We also ohserved pan and discomfort in the precordinm but normal
electrocardtograms in 12 cases.

Recovery 15 spontancous The patieat should be kept in bed uaul the
rash has disappeared, the blood pressure 1s norma), and the dcbility bas
gone.
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3 Sanprry Feverx
Sandfly fever (pappatact fever, i i
A , phebotomus fever) is a widely distrab-
l:;:d ;pcuﬁc fever of short duration caused by a virus aad inmfduc:d lI:y
p:—; o;t.e IOf the female sandfly, Pheboromur pappatacs The incubation
pero al:d rom lo:{x toseven days The oasce is sudden with a chll, head-
1y‘mphocy:m iy pam. Nn—voTu; ymp! Iy simulate

3 c is elevated for
2ys when 1t beguss to fall The pulsc is slow, Vomuting is anr u:?::l

may occasi
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symptom in 2 quarter of cases. There may be eardy cosstipation, law
diarthea. There is no rash. The slow pulse may pessist dusing coavales-
cence. Fatalitics in sandfly fever are unknown, Residents in endemic areas
of sandfly fever become finally resistans after repeated exposure.

It has been suggested thac there is an increased capillaty permeability
in sandfly fever. There may be epistaxis and, occasionally, hemorrhagss
from the stomach, attacks of diarrhea with hemorrhage fram the bowsl,
and neuraretinitis, papilledema, and alterations of retinal vessels. Treat-
ment consists of rest in bed from five to six days, light diet, and some
symptromatic therapy.
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CHAPTER X

Diseases of Uncertain bus Possibly Viral
Eriology

1. Hasoun-Ricr SYNDROME

$ovce Hamman and Rich reported on four pauents whose lungs, on
autopsy, sevealed diffusc interstivial Rbrosis, exteasive and brief seposts
of this pulmonary disease have appeared prescatiag clinical and patho-
logic parusculars of different phases of the discase. The disease is termed
“acute duffuse snterstsuial Bbrosis,” ** diffuse fibrosing ntessutial peu-
motstss,” " csrvhosts of the lung,” and **idiopathuc pulmonary fbrosis.”
The cases may be referted to as the Hamman-Rich syndrome, 2 term
which signfies ™' a syndsome rather than 2 disease because of some uncer-
tainry 2 to the common ot1gin of these cases™ (Peabody Jr., Buechaer,
nd Anderson).

The acute stage of the disease 15 characterszed by a sudden onsct,
cough, dyspaca, cyanosis, and occastonal hemoptysis 1n association with
few pulmonary findings and an afebnle cousse The course 15 dowahill
with long duration and a tendency so cor pulmonale and erythrocytosts.
Deaths result from eicher respiratory faslure or cardiac decompensation.
Cases of the diseasc may represeat 2 fulminaung form, an 1otermediate
type, 20d also a chromic vancty The discase—after onset of pulmonary
symptoms—has been desenbed as lasung from four weeks to many years.

The diagnosis has also been made from the study of autopsy marterial
or from a biopsy specimen taken at the tme of exploratory thoracotomy
or by durect biopsy during the course of the disease and later confirmed
by postmortem studies

The geneuc 1mpl

of the e of the H Rich syn-
f:a:: 1 1denucal twins and 10 two brathess ace wreresung. The dxs:):e
v usual, but 1t 15 probable that the Hamman-Rich syndrome is not
dsu;‘ tarity as the pauaity of former pathological reports seems to 1.

¢ The kst of seported authentic cases now numbers more than

thurty. Many
poteatial cases ate mentioned, but the desernipti
scanty to verify their exact identury pros e tho
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symptom in a quarter of cases. There may be carly constipation, lase
diarrhea. There is no rash. The slow pulsc may persist during convales
cence. Fatalities in sandfly fever are unknown. Residents in endemic aress
of sandfly fever become Bimally resistanc after ropeated exposure.

I¢ has been suggested chac chere is aa increased capillacy permeability
in sandfly fever. There may be epistaxis and, occasionally, hemorrhages
from the stomach, attacks of diarthea with hemorthage from the bowel,
and neuroretinitis, papilledema, and alterations of rernal vessels. Treat-
wment consists of rest in bed from five to six days, light dier, and some
symptomatic therapy.
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of T waves. Almost one-half of the paticass show some degree of cor
gulmonale; other patients have blusncss of fingernails, ealargement of
the ends of fingers, toss, and oaccasionally, erythrocytosis. X-ray exauna-
tion docs not provide much jaformation regarding the preseace of cor
pulmoaale. Many cases finally pass into 2 combination of congestive
heart failure 20d terminal pocomonia, Because of the borderline pul-
topaty feserve of these patients, a slight tespiratory infection is often
Gl
Laboratory srudies ate, on the whole, inconclusivej occasionally the
serum albumin is rednced; 2 hyperglobulinemiz may also occus.
Symptoms of cough, dyspnea, cyanasis, and hemoptysis associated
with the meationed rocntgen findiags are normally not sufficieat t estab-
lish 2 clinacal duagnosts with certainty during lifetume. The diagnosis
can only be established by 2 stady of pulmonary tissuz cbuained by bung
biopsy or Itfat\hx;opsy. The most distinctive feature is the mictoscopic
of the H; Rach synd
Histologic investigatsons xcvczlzd:
() A type of raflammation that differcd from thac of ordinary pacu-
moaia produced by pyogenic bacteriz
@ Enlzrgsm:nt of the lining of the alveolar epithelial cells.
(3) Necrosis of alveolar 20d bronchiolar epithelium,
(1) Formation of hyaline membrancs which lined she alveoli, buc thus
was not observed in all cases )
((SG)) l;i(;r;l::r l;‘s; :ul::: edema n}d fibrin deposit in the alveoli walls,
Tofuse, ¢, and p itial prolif; of fibrous
tssue thmug!;?\?: all }obc‘s of both lungs associated with focal
5 alveolar h hag i 1 cel
be prescat in the 1nterstiual tissues or may be absent. ells may
(AZI)I il;:ub!c bacteria were usually not demonstrable in the lesions.
chete tnu::\ ::;i:rll‘:‘:c the fz_ct d::u:‘ ‘ph: cfscnnal apd xcmuk'zblc feature
she alveolar walls P of e tissue within
Peabody Jr., Bucchner and And
" erson emphas: 1
cases from an inityal stage of Vi;m:tx:spﬁb;:;th:cprr:grﬁs‘}xon’ofdun-
ro:nd c:du 1filiranon to one of exreme fibrosis. 16 prolieration and
<eording to Gols .
fuse alvmlfr wall h‘;?uf::l;?x"::c;‘,‘dn;ou |sk il{;uactlcln“zcd by dif-
tog This R i 1s of marked capullar prolifera-
angiosts is himited to the alveolar walls and accounts for xh:i,

P
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The reported cases did aot show a predominaace of the discase in any
racial, sex, or age group. Ages ranged from 21 to 72, The occuparion of
the patients it agt important and dacs a0t comply with any specific o
agent.

In one-thisd of the cases of Haramaa-Rich syadrome, there was 2 pro-
dromal period of moaths or years, associated with symptaais of cough,
weakness, and weight loss before an acute, sometimes fulminating, prog-
ress of the discase st in, in other cascs, the dechne was **almost impers
ceptible and extended over many years.”” The historics of the pateats
usually failed to indicate pulmonary discascs which may have led
pulmonary fibrosts oc a2 preceding wiral, influenzal, or atypical paew
monia, but in the history of a few cases repeated attacks of pocumoaiz
were meationed. Some chinical studies during the prodromal period did
not disclose clinical ot rocatgen evidence of pre-existing pulmonaty
discase. No bacteriaf agenc could be mcriminated as 4 possible etiologic
factor. Sputum smears and cultvres were negarive for acidfast bacitli sad
for fungi, although occassanally some bacteria could be secovered frop
one or another of the spectmens. But the sputum did not usually contaia
the purulent maserial sndicating suppurative inflammauon. Many pa
tients—almost all on anubiotic therapy—were afebrile during the mors
of less fong duratson of the discase Leucacytosss ocoutred sporadically
throughout the discasc but was not persistens. In many cases, she acute
phase was ushered in by an abrupt onser of cough, fever, dyspnca, 3{’3
cyanosis. During the acute phase there was iacreasing dyspnea, cyaaosis,
and sometimes hemoptysss, but 1n chronie cases these posnts were reached
after years. Rocatgenograms of the chest conform to o st patera; they
show, occasionally, pareachymal and hilar densitics, vecasioaally an ia-
crease 1o density may be demonstrable The deastties may statc w the
lower pulmonary lobes and may extend to anvolve the entite lung. Chest
films sometunes revealed vascolar congescon, pulmonary fibrosis, 20d
emphysema. Clinical findings were. limited excurstons of the lung, slight
dullness of the chest, hyperresonaance to percussion; breath sounds were
often dimsmshed, there were fing and coacse rales . both pulmonary
bases. The hears was more or less enlarged to percusston Sometimes
systolic musaurs were heard, the pulse and blood pressure were vartable
i there was genologically d ble dulatarion

y artery scg of the heart.

In some p 3
of the heart, p ¢ of the p
The electrocatdiogram fs frequently a dextrogram wath some sgversions
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of T waves. Almost one-half of the patitnts show some degree of cor
pulmosale; other patients have blueness of fingernails, enlargement of
the ends of fingers, tacs, 2nd accasionally, erythrocytosis. X-ray examina-
tion dacs pot provide much wformation regarding the preseace of cor
pulmonale. Maay cases fiaally pass into 2 combination of congestive
beart falure 2nd terminal poeumona. Because of Lh:' bord:(h{ac pul-
monary feserve of thesc paticats, 2 slight respiratory infection is often
fatal,

Laboratory studics ate, on the whole, inconclusive; occasionally the
serum albumin is reduced; a hypergiobulinemia may also occur.

Symptows of cough, dyspaca, ¢yanosis, and hemopeysis associated
with the meationed roentgen findings ate normally not sufficieat to estab-
bish 2 climcal diagnosis with certainty during lifenme. The diagnosis
cn oaly be established by 2 study of pulmenary ussue obtained by lung
biopsy or at sutapsy. The most distinctve fearure s the microscopic
appearance of the Hamman-Rich syndrome

Hustologic investigations revealed:

() A type of wnflammation that differed from that of ardiaary pocu-

moma produced by pyogenic bactersa

(2) Ealargement of the iniag of the alveolar epithebial cells.

(3) Necrosis of alveolar and broachuolar epithelium.

(4 Formauon of byaline membranes swhich lined the alveoli, but this

Was not observed 1o all cases.
(5) More or fess marked edema as

ad fibrin deposit 1n the alveols walls,
(9 Profuse, diffusc, and progressi ) proliferation of fbrous
ussue thronghout all lobes of bath lungs associated with focal

ion of Iveolar h 1 Eosinonhil

£ phil cells may
be present in the 1nterstatial tissucs or may be absent.

G) Stasnable bactenia were usually not demonstrable in the lesioas,
All authors uaderbine the fact that the essennal and remarkable feature
of the condition 1 the Liferac

the shveaiat et P of cor tissue within

Peabody Jr , Bucchoer and Anderson emphasized th i i
casss from 2g il sty o Ghrostact gl

ge of vigorous fibroblasuc profiferation and
round c&;} nfltranon to one of extreme fibrosis ¥ ®
Ccordin)

A
5 10 Golden and Bronk, the condition is characterized by 4
, if-
i‘:::u i};;;)hr wall hypererophy on the basis of marked capillar pml)x'kn-
s angiosts 15 himuced to the alveolar walls and accounts for cheir
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The reported cases did not show a predomisance of the disease in any
sacial, sex, or age group. Ages ranged from 21 o 72. The occupation of
the patients is got important and does not comply with any specific toxic
agcnl:.

In onc-third of the cascs of Hamman-Rich syndrome, shere was a pro-
dromal period of months or years, associated with symptoms of cough,
weakness, and weight loss before an acute, sometimes fulminating, prog-
ress of the disease sex in; in other cases, the decline was “almost inper-
ceptible and extended over many years.” The histortes of the paticats
usually failed to indicatc pulmonary discases which may have led to
pulmanary fibrosis or a preceding viral, wfluenzal, or atypical pacu-
monia, but in the history of a few cases repeated attacks of yn:umoﬂf:
were mentioned. Some clintcal studies during the prodromal peciod did
not disclose chmical or foentgen evidence of pre-existing pulmonzry
discase. No bactenia} agent could be criminated as a posssble etiologic
factor. Sputum smears and cultures were negatsve for acid-fase bacilli and
for fungi, although occasionally some bacteria could be recovered from
onc or another of the speaimens But the spatum did not usually conta
the purulenr macerial 1ndicating suppurtative wflammacton. Maoy pa-
tients—almost all on anubiotic therapy——swere afebrile during the more
or less long duration of the disease. Leucocytosts occusred sporadically
throughout the disease but was not persistent. In maay cases, the acuse
phase was ushered in by an abrupt onsce of cough, fever, dyspaca, and
cyanosis. During the acute phase there was increastng dyspaca, (yanosts
and sometimes hemoptysis, but 1n chronic cases these points weee reached
after years. Roenrgenograms of the chest conform to no set pattera; d’f)’
show, occasionally, pareachymal and hular densities, occasionally an io-
crease in depsity may be demonsteable The deasities may start in the
lower pulmonaty lobes and may extend to 1nvolve the enure lung. Chest
films sometimes revealed vascular congestion, pulmonary fibrosis, and
emphysema. Clinical findings were. himited excursions of the lung, shght
dullness of the chest, byperresonance to percussion, breath sounds weee
often diminsshed, there were fine and coarse rales 1 both pulmonary
bases. The heart was more or less enlarged to percussion. Sometimes
systolic murmurs were heard, the pulse and blood pressure were v:u‘n}?lc,
In some patieats, there was roentgenolagcally demoustrable dilatation
of the heart, p of the pul y artety of the heare
The clectrocardiogram is frequently a dexwogram with some inversions
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Hamman asd Rich assume that cither a virus or a cherscal in.iun; is
tesponsible for the disease. Spain believes that duffuse interstucial pu!-
monaty fbrosts produces 2 distinct chinicopathologteal syadrome and is
causcd by virus ifection. According to Rubra, Kaho, and Pecker, the
distase s produced by a vrus, and the particular pathological featuses
foprescut 2 type of 2 tissue response which may be associated with mote
widespread 1nvolvement. Katz and Auctbach believe that the non-spetific
diffuse pulmonary fibrosis represents the ead stage of 2 previously exist-
ing active pracess of which 2a allergee reacnon may have been a part.
Callaban, Sutherland, Fulton, and Khine maincain that the pathogencsis
of the condition docs not appear to be the basis of 2 previous o coacomi=
tant Bactersal snfection ‘The lack of cellular 1nfilrarion in their own and
other cases implies that the basic lesion of interstitial fibrosis must be
the result of viral mfection or chemical writanion.

According to Peabody Jr , Buechaer 2nd Anderson, the most acgractive
bypothests for cause of the discase 15 that which proposes a viral
ongg, but such 2 conclusion stems more from lack of evidence to suppore
2 bactenal or occupational curology than from any positive evidesce 1a
1ts favor Thus, wnclusion bodies have not been demonstrated and a virus
has never been wsolated. It 1s true, bowever, that occasional cases of pri-
ﬁ"‘)’ atypica) pncumonsa will, 1 some areas, bear a resemblance to the

imman-Ruch synd In g d or cases of 1afl
somewhat simular histologteal changes ate eacountered. Therefore, its
;‘E:ftncc from a varant form of these viral mnfections 1s 2 distant possi-

dltl:hn:{, Breckennidge, Allbritten, and Theodos did oot find an jo-
- on from the chimcal cowrse or from the laboratory or pathological
tes of 2 bactenial tofection or chemical armtation that might be re-
Sﬁ{;onslbl: for diffuse { fibrosing The histol
n:::::z: :ﬁ:\lf:s‘:( ll‘ntu‘;um\ fibrosis with extensive prolferation of con-
e v s::n ! ::;;:}':t :::;‘sk may fepresent a cettain type of

The
St 15 some evidence that this snkoown agent attacks more readily

[:‘c::::é ;:::m geneuc constitution. The accurrence of the disease 1n
e e ‘:rs may tmplicate that the susceptibility ta the assumed
g e ssnb'}n“ of 2 constitutional defece MacMillan thinks thar
mdm&\nlw ihity that the lungs are the ** Achalles heel” 1n certain

s ot famulics, and the bastc ctiological factor 1n familial pul-
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thickness, The addition of collagen in such walls is variable; it may even
be absent and is usually focal rather than widespread. Involvement of
b}ood vcsAs:Is was noted by Rubin, Kaha, and Pecker, The changes con-
sise of mild to severe intimal thickening of the arwrics, and a times,
obliterations of the lumina. Bue it is difficult to disunguish whether the
vascular changes arc part of che discase or sccondary to the hypertension
of the lesser circulation which may lead to cor pulmnale in maay cascs.

Spain mentioned that the subintimal fibrous prohferation in smatles
arterioles was frequendy associated with alveolar fibrosis. Whether this
is a past of a primary process or sccondary to the fact that chere is inter-
ference with the nutrition of blaod vessel walls is not clear.

According to Peabody Jr., Buechner and Anderson, the pulmonary ar-
terioles not anfrequently show submntimal proliferation because pul-
monaty hypertension is a satural coasequence of ddfuse interstitial
fibrosis.

Golden and Tullis, Katz and Aucrhack expressed the view that iter-
stitial fibrosis of thus type may be duc to the faslure of resolusion and
subsequent organization followsng one or more attacks of acute inter-
stial poeumonins, socalled primary atypical pacumonia

Callahan, Sutherland, Fulton, and Kline stressed that the anatomic
findings tn ther cascs, as those previously reported by others, wuply 2
siogle pathologic process with production of vartons physiologic dis-
turbances. The fundamental pathologee change which comsists of an
increase in interstitial conncctive tissue leads to reduction of the pul-
monary vascular bed, to smpairmeat of the blood flow through the lungs.
The subsequent development of snterstitial edems and sransudation of
fluid into the alveolt interfered with the gaseous exchange and was 1o
sponsible for clmical symptoms of dyspnea and cyanosis Perspheral
emphysema unnvolved poruons resules from hyperpnea and excessive
sespuratory cffects. According to the above authors, the production of
fibroblasts canstitutes the response to the lymph in the wwtacellufar
spaces, it is usually associatcd with chronic obstruction to the ymph
flow, and similar lesions have been obtamed experimentally 1 subcu-
raneous tssue by producing obstruction i regronal fymphatsc channcls
Such a hypothetical sequence of eveats may be a facror in she develop-
ment of the changes in the interstiesal tissues of lungs This type of path-
ologic change could also explamn the prodromal stage and the acute

stage of the dissase.
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Hamman and Rich assume har sither a vires of 2 chemical frvitant is
sesponsible for che diseass. Spamn believes that Jiffuse nserstitial pu}-
monary fibrasts produces 2 distact cinicopathotogical syndrome and is
cawsed by virus 1ofection. According to Rubin, Kabn, and Pecker, the
dssease i produced by 2 vurus, and the pascicular pathotogical featnres
sepresen a type of 2 tissus tesponse which way be associated vwith mor¢
widespread sovolvement. Katz and Ausrbach believe that the non-specific
diffuss pulmonary fibrasts represents the end stage of a previously exist
ing active process of which ap allergsc seaction may have been a past.
Callaban, Sutherland, Fulton, and Kline mawmtata that the pathogenesis
of fhe condign docs not appear tobe the basisaf  previous or contomi-
tagt bactena} wfecusa, The lack of cellular infileration in their own and
ather cases unplies that the basic lesiaa of ipterstitial Abrosis must be
the result of viral wfectton of chemucal imranoa.

According ta Peabody J¢ , Buechnee aad Aaderson, the most attracnve
Bypothesis for cause of the discase 1 thar which propases 2 viral
onga, bat such a conclusion stems more from lack of evidence o support
a bactenzl or pecupational etiolagy than fram any posittve evidence ia
uts favor. Thus, mclusion bodies have not beea demenswraced and 2 virus
bas never been ssolaced. It 5 truc, however, chat ocgasiaaal cases of pra-
mary atypical pneumania svill, (o some areas, bear 2 resemblance o the

amman-Rich syodrome In promacted or recusrenr cases of influenya,
somrwhat sundar hustologieal changes are encauatzeed Therelore, its
a\ﬂSmm from a vanant form of these vical 1afectrons 15 2 distane possis

d“lixrshm, Breckenndge, Aljbntien, and Theodos did aot find 2a ia-
mauon from the danscal consse or from the laboratory ar pathalagical
: nsbe( 3 bactenial rafection or chemical wricanson thac might be re-
ﬁ;:‘t:sl le Q{{m dffuse ssterstinal fbrosing pacumonins. The hustalagical
. iisussif‘\'x:c ﬂ:m;um\ fbrosss with extensive prolderanan of cone
tasat rrpo ‘; ; : m: ‘:;:k::\s: :;lsxs ay fepreseat a cestaun type of

Thete 15 some ewsdence that th

s unknowa ageor assacks more

P“::::i :; ;{(cmm geaeuc consticunon The oceurrence of the dx::fg

———s :zhm may smpbeate that the suscepubdity to the assamed

- 2 15 part of 2 consticanional defect, MacMiliza thinks chat
the * Achilles heel™ in cestain

# possibility that the |
by ungs are
wsduals or families, and the basse etiologicat factor ia famaleal pul-
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monary fibrosis may be a familial response to polmonaty wauma of a0
organic (infectional) or inorganic natute,

Familial features in virus infections are well known, Thus, sibliogs
and chifdren of the same parents are more liable to be atracked by polio-
myelitis irrespective of exposure, and Aycock spoke of familial aggrega-
tion in poliomyelitis; the cases of familial Hamman-Rick syndrome do
noc offer sufficienc information.

Rubin, Kaha, aad Pecker assume that not all instances of faterstitial
fbrosis of the lung are neeessarily fatal. It was their impression thas
once the candition was recogmzed 3¢ proved less rare than genesally be-
lieved and not so acutely progressive as was found in most cases repotted.

Geever, Neubuerger, and Rutledge have demonserated che histological
picture of the Hamman-Rich syndrome confined co 2 single lobe, 2ad it
may well be that localized and non-fatal forms of the discase occur.

It appears probable chat the chronicity of the process does not in-
vatidate the diagnosis. The prognosis of diffuse interstiial fibrosis de-
pends much on the degree of right-sided heart fatlure; but the caurse of
the cardiac situanion 1s determined 10 2 great extent by the primary puk
monary disease It was generally mpossible to change the pathologic
process within the lungs. The progaosis is usually grave, and cardiat
decompensation 15 progressive in spite of all modern weatment. Cor pul-
monale is an impediment to coronary outflaw and is often meaaced by
sudden death without 1mmediate vistble cause. .

The usual treatment 1n advanced interseitiaf fibrosis of the huags is
bed rese, mercurial divretics, ammonium chioride, digrealis, oxygea. Rer
peated venesections have been used. In cases wieh peripheral thrombo-
phicbitis, anti-coagulant therapy and peaiciilin have beea tried.

Brock finds that the diffuse interstitial fibrosis of the luag sesembles
that scen in cxperimental influcnzal pacumonia of animals and suggests
that Aurcomycin or Chlaromycetin should be adwministered and may
pethaps be lifesaving. But this advice is not based on personal
experience.

According to Peabody Jr., Buechner and Aaderson, the dis;:zse has
stayed singalarly unresponsive to all forms of therapy in every iostance
20 date. Bxceps for the adminiswration of oxygen and symptomatic care,
there s litele the physician caa do for these patients. On che basis of evo
deaths following cortisone withd I and a third following a slight
Jdecrease in corticotropin (ACTH) dosage, these authors question the
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advisability of so treating sny but the most desperate cases of diffuse
pulmonary fbrosis. If the endocrinal ageuts ate utilized, a permaneat
mamtensnce dose is advocated; should withdrawal be contemplated, the
wemost caution is urged. One casc of Silbcrman 2nd Talbor also received
cotusone for two moneks duriog the last stage of the discase. No sigaifi-
301 beneht was obeained; fortunawcly the therapy was discontinucd
withoat incidence.

The euology of the Hamman-Rich syndrome remains, for the present,
unknown, However, the most captivating hyposhesis is thae which sug-
gests 4 virus as the cause of the baste lesion, apd it is because of this that
the Hamman-Rich syodrome is included in this sucvey.

REFERENCES
Apsock, W, L. Am. J M. 52103, 45, t96
Ausgbach, S H , Mozs, O. M. 20d Goodpasrure, E. W.z Am. J. Path. 18, 69, 1953
Bams, A.J aod Hatmos, 0. Am. J. Med 7, 4250 3949
Beock, B. L. Dis, Chest 18, 343, 1950-
&U;hm. W.P.Jr, Satherland, J. €, Fullton, J. K. and Klize, J. Rz Acch. Int. Med. 50,

6% 150
Con, T R.asdKobl, ] M.-Am ] Claa. Path 22,

3 . 770, 1958

?s.“ ‘wan,C.V‘. and Thern,G. W Bull. Johos Hopkios Hosp 76, 163, 1945+

erran, M., Coubarrise, N, L, Botusells, M. € , Mendilaharsa, C. sad Giodice, D.: Hojs
G:w. 3257 TH3

vee, £, F. and Newberger, K T. aod Rededge, E. X... Dis Ches

Colln, A et Tl 1§ oML, Surgromscp o tniy
Goldzs, A, ud Beoack, T. T Acch. Iae. Med. 51, 606, 1553
Hmmm}:::: z: t 5: T;ilAm. Clia & Qumarol. A, 51, 333, 195+
Hamman, . A.R..Bull Johos Hoplias Hosp. 74, 177,
Hepplestas, A G . Tharax 6, 4;5,!:9,.. PR R T M.
Eatt, H, L. asd Auerbach, O * Dus, Chest 10, 366, 1351

Kuniboer, 1 1, Beeckennd, x
o LT e, R. L., Allbntees, P A, Jr , 133 Theodos, B AutJo A M., Ao
McMillan, ] M. Dis Chest 10, 426, 1951,

v ‘Moot
ri:l:&;', KD g 1 md Bhvarl 1 B-) T S g, e

T WV Pbody ] W e By B V. aad Hoyes B W. Jo Do, Ghes 36, 330
Beabody, I W, §r , Bucchoer, H A,
R e VM A aad Aaderson, A E. Arch, Ine,
Forwn B.P s Gosber, L&' Arc Lok Md. 5 13,134, ot Ml 3, 5,
R 8 Kb, .S, Pcker, DA, o
pria mﬁ]‘} ‘::b_::; 3381 1952

. t, T.J.: Ao, Lar, Med. 35,

S,DAL Ao lae MA gy megmnggnr

Tumaly, P
7. P A Berchrong, M and Harvey M. Bulf Johos Hoplans Hosp. 85,

953
Med. 36, 822, 3931,

239 19324



XSG VIRUS DISBASES AND THE CARDIOVASCULAR SYSTEM

2. Inrscriovs Movonucisosts

The increasing interest in infectious mononucleosis (glandular fever),
a disease maisly characterized by fever, Iymphadeaopathia, and sore
throat, is reflected in the vast amouat of publications which have ap-
peared during recent years.

Many practicioners are still reluctane to make a diagnosis of infectious
mononucleosis. The total effect of this discase on childeen and young
adulrs and its potenttal harm n she individual patiens is sl uader-
estimated (Houck).

If we uy to compare the original concepe af ill-defined idiopathic
adenitss ar glandular fever with chie prescat-day concept of nfeceions
manonucleosis, 1t appears that not only the terminology bur aka the
definition of the illness has undergone cereain changes. The presens-day
concept of infectious mo feasts cannot be considered as final and has
to be modified as further observanions and 1mproved Jaboratory methods
necessitate it

Infecnous mononucleasts presents a chaos of events 1 disease as the
clinjcal mamfestations are variable 1 type and severity In addition to
the acute and subacute type, the walking and chronic cases should aot
be overlooked. Histologcally, mnfectious leosis 15 2 § tized
discase and produces changes w almost every organ, thus explaining the
diversicy of clinteal mamfeseataas.

The opmion chae wfections mononucleasts should be 2 pecaluar m-
dividual respanse of a lymphatic constiturion to a varety of infectigus
agents 15 obsolete. The majonity of investigatars beheve that it 15 pro-
duced by a spectfic infection. Although ats varal sature is probable, the
demonstration of the causatve agent and its transfer to other organisms
has not yet been successful, but there certainly has been no fack of ex-
periments.

The influence of concomutant or sccondary bactertal infections in many
cases of infectiaus manonucicosts cannat be overlooked

Infections mononucleasts 1s a common disease with unversal spread.
Ic preferably ateacks the youager population althaugh the oldcc‘agc
groups arc nox spared, Speradic occurcence 1s more common than familsal
iafection or ¢ ssbed epid Infectious leosts has a
tendency to recurrences and relapses (Stevens, Bayrd, and Heck) Apatt
from the causative ageat, 2 pumber of contributory facsors must be taken
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ato account, Occasionally, an infectious mononucleosis may follow
sther fections such as tomsitlitis or pocumonia, which may furnish 2
aedispossng factor and may reduce resistance. However, our afuudnu
should not merely be fixed to the causative ageat, as the varying sus-
cepubilisy of the host should also be taken iato consideration.

In mulder cases the paticats have headache of variable intensity, weaks
ness, fangue, fever, enlargement of lymph glands, enlarged splecn, typical
blood pictures, i e., presence of abnormal, large lymphocytes, and 20
unceasing sheep-cell agglutinin uiter, the Paul-Buanell tese.

The distase lasts for Two to three weeks, but somenumes longer chan
one yeat, The convalescence ts often slow. The clical manifestations of
tofectious monanucleosts are vartable 1n type and severey, The differcac
types are the lymphoglandular type (gencratized or partial Jympho-
glaodular colargemeat), the oropharyngeal type (mosocytic angisa,
phacyngius), the respuratory type ), the abdominal type
(hepauipss, jaundice, an appendicins-hike picture, splesn rupture), 2 type
sumtlar to typhoid fever or brucellosis There are cases associated with
skin eruptions, hemorrhagic mamfestations, cardiovascufar involvement
(myocarditis, cnergensccardiac insufficiency, myocardosis, pericardiris),
and 1avolvement of the central nervous system and peripheral nerves.

Autopsy and biopsy findings have shown that lymphatic and reucuio-
g\::]!lhcié:ll :mxcruxcs :?i the body are affected by the disease (Custer and
abnon‘m[ 20d Ulbricht) Bonc marrow puncrure revealed cither no

ity at all or some ocrease 10 granulopotesss Hovde and Sund-

berg fouad focal granulomas 1a the bone marrow. Lymph nodes showed

monocytoid lymphocytes and lymph bl 1 the ccllular

peture The lymphauc monoblasts are the source of the snfectious-

::n;:ml;os:‘s eclls, 2 ¢, the abnormal lymphacytes ta the blood. We

v :;h n:)a hng with renculo-endothelial cells and monocytoid cells
A

P d for the diagy of 1nf monogucleosis 5 tha
‘::c;::s\zd b;lacquam(cd with the charactenistics of the inf:-,ctious-monoE
o 02: aod with the vagaries of 1mmunologic phenomena fre-
mf:cm’;us- curnog 1 thus disease. Ir 15 mor pernussible oo regard the
monoq::sm::‘;;;?,;ml:; cells 1-(1): the bloc;d as normal lymphocytes or

) oblasts. The oaset of an ncreaving sheepcell ap-
Ex “m:u‘w_r(;vn 1/80 ot more) during the course of the dxscyz’::cvangs
gly The nisc and fall of thss uter is often abrupt, but sometimes
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ir decreases slowly. In many cases of a typical infectious monppucleosis
with typical blood alterations, the Paul-Bunnell test remains segative
or Jow (1/16) in the first weeks; fn many cases it may nor be possible
repeat the rest or to determine the maximum titer. It is a frequent event
that a typical blood picture and a positive Pauf-Buanel test appear for
the fiest time during convalescence. Without frequent examination of the
blood preture and agglutination of sheep's erythrocytes, many cases estapé
decection. Special excluston tests provide a diffesential absarption pat-
teen to clantfy a doubtful heterophal titer.

Liver involvement is often p ne sich and
Abdotminal pain and tenderness in infections mononucleosss is caused by
ealargement of the liver, spleen, or mesentetic glands. Shacp abdomiaat
pain and other symproms oftcn rescmble appendscitis. Motbuliform,
scarlatiniform, and other eruptions are frequently observed. Hematuna,
hemotrhages into the skin, epistaxis, and hemorrhages from che recrum
may occur. Thrombopenic purparz ts occasionally observed. In the
preseace of cervical rigidity and other invelvement of the ceotral nervous
system, differential-diagnostic problems are mnvolved, and it is worth
while o have Paul-Bunnel} teses performed i

Many authors have described clectrocardiographic alterations ia -
fectious mononucleosts According to Houck, there is the danger that
minor electrocardiographic deviations may cause too much conceta 08
both physician and pacienc and lead to unnccessary srearment. Oa the
other hand, there arc cases of tafectious mononucleosis associated with
cardiac and curculatory faslure, cyanosts, and pericarditss, they show that
cardiovascular nvolvemens is not always 2 minor comphication Not 00
sevete cardiac discase w tafectzous mononucleosts may cause disability
for some period of time, although recovery 15 the sule. Cardiovascular
manifestatipns 1 nfectious mononucleosts may be an tmportant part of
the disease or may be present only during a short and transient cpxsod.ﬁ
Infectious mononucleosis as a generalized disease may produce osganic
changes also in the heart.

Pathologie obscrvations of cardsac snvolvement i infecrious mono-
auclcosis have been made by Jersild (1942), Ziegler (1944), Allen and
Kellner {r947), Brien (1947), Custer and Smuh (1948), Dolgopol 2nd
Husson (1949), Kass and Robbias (1950, Stobbe (s951), Kauck and

Hoffmana (z953), and Klein (1954)
Ecmld dcs?xibcd the case of 2 2§ year old man wach infectious mono-

it} jaundice.
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aucleosis venficd by a typical blood picture and increased titer of ag-
ghunawn for sheep erythrocytes The clectrocardiog showed depressi

of ST segmeats 1a Jead 2 20d 3. He dicd eight days after the onset of the
disease. Myocardutis was the Stated cause of death, but necropsy findings
&id ot reveal outspok yocardial invol Zicgler reported the
case of 4 22 year old woman with infectious monooucleosis. The heart
sevealed the acute changes ** common to masy infections,” but oo cellue

Yar infiltranions which were observed in the liver, kidneys, lungs, aad
spleen.

Allen 20d Kellner described the casc of a 23 yeas old Air Force pilot

who dicd 31 days after the onset of infections mononuclcosis. The heart

showed focal collections of mononclear cells aad Iymphocytes, the in-

terstitral infiltrations seen in the heart were compatible with conductive
1

changes d ble by elec in this sllness.
Sumilar findings ace reported by Brien ia two soldiers who died of
ruprare of the splecn.

Custer and Smuth were wnable to detect pericarditis 10 nige fatal cases
of infections mononucleosts. Cardiac lesions were found in six cases,
while one case was doubtful. The focs were small 1n all but onc where
there were rather extensive residual areas of myocarditis (shis case was
alseady reported upon by Allen and Kellner). The small cardiac 10fil-
trates they observed may cxplaia the clectrocardiographic alterations in
1ofectious monogucleosis.

Dolgopol and Husson found, at necro) i

s psy of a 19 year old girl, ods

cag of tge heart and loss of striatton. o7 gl modeate
s and Robbuns discussed the case of i i

f a 19 year old girl who died

:igac‘:vl‘l:g r\:gmrc of the spleen They found focal collections of lymph-

e urn:c ‘; heart, In the cadocardial region and withio many trabecu-

et : " )
Ieghocams, < were inserstatial collections of typieal and atypical

vai:ll)r ‘:xa:: Knick and Hqﬁmann observed, in their cases, small peri-

o ol mmatory foct in the heart, very sumilas to those observed
nmatc Eyowdms. These observations explain that myocardial

for tht e m.ostly focal, rep the organic back d

ographic changes observed in infecti o

. g ectior

5. They may occur in any part of the heart. s mosemsclee:

It is haed
. 0 estimate the in H .
tious mononacleosis, cdence of cardiac involvement in infec-
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Contratto belicves that cardiac changes absceved in paticsts with io-
fectious monanacleosis cannot be atertbuted to this illncss. Wintrobe
believes that cardiac symptoms arc uncommon.

Leibowitz thinks that, in the tight of prcdominancc of cases without
clinical evidence of cardiac nvolvement, it can safcly be estimated on
clintcal grounds alone, the heart is very infrequently affected. If elecro
cardiograms ase routinely performed, a higher percentage of incidence of
involvement ss revealed, varying feom five to as many as forty per b,
but there is little or no correlation berween elecerocardiographic ab-
normalities and climcal findings pointing to cardtac disturbance. The
cotrect interpreration of the clectrocardsographic findwgs remains 10 be
decided upon. However, the posumortcin findings of focal snterstitial
nfilecations of abpormal lymphocytes 18 the myocatdium acc higblvy
suggestive of the clectrocardiographic changes being due to orgagic
changes 1o the myocardsum oa an wflammatory basts.

No symptoms and sigas referable to heart imvolvement are histed 102
pumber of reparts on infectious rononudleosss (Read and Helwig, Stur
gts, Stevens, Bayrd and Heck, and many others)

Electrocardiographic studics arc the main SOurce of obscrved cardio-
vascular involvement on iafectious mononucleosss  Cardiac snvolve-
ment in this illness is frequently found during coutine clectracardios
graphic studics. Most commonly the abnormalities exist o ot
changes of T waves, the prolongation of PR snterval, prematurse beats, of
some changes of the ST segment of the clectrocardiogran Prolongation
of PR in cases of infectious moronucleosss have been recorded by Loguc
s0d Hanson, Young, Lyon, abnormalitics of T waves by Candel and
Wheelock, Lyon, Young, Geraghty, Bennske, Schulez and Hall.

Wechsler, Rosenblum, and Sills (1546) performed clectrocardsogeams
in 123 cases of nfectious mononucleosss and found T wave changes i
39 pzolongcd PR intervals with and without T waves alteranrons in 14
There were tWo instances of transient second-degree heart block

Jafle, Field, and Master found deviations s T waves 18 moe
cases. In addition, the PR snterval was profonged in two panenfs. Oc

far prr.rmmr: contracrions OCCuﬂ'Cd 1 one Case

casional auricul
Trautmans and Schenncttent descrabed  atrroventricular interference

dissociation.
Lyon (1959) reported three cases of nfectzous moponucleosts with

cl:ctmcardiogmphic lterations; one case with aurtcular premature €on-

of 1
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tracuons, one with T wave inversion, one €as¢ showing a late scarlatini-
form cruption and proloaged PR jnterval. In the third case the cardiac
savolsement was assumed €0 b duc to the activity of sccondary bacterial
fvasion especiatly of hemolytic streptococcd with resulting allergic in-
flammatory reaction in the heart. Addutional functional alterations of
the heart in the course of infectious monoauclcasis cannot be excluded
(yon, 1550, b)-

Benntke summarized his obscrvations 1 166 cases of 1nfectious mono-
muckeosis and concluded that electrocardiographic changes oceurring in

the acute phase were of transicnt character The main changes were in
the T waves

complexes, length of QT durauion, dep g in
leads 2 and 3, flattening of T waves 1o 12 of 25 cases. Leagtheniog of
QT durauon sigmfies an caergeuc cardiac msufficieacy

Elecrrocardiographic abnormalities in infections mononucleosis are
meationed by Koch, by Dieck 20d Mackelr, and by Klen.

Clintcal studics of cardiac mvolvement 1n infectious mosonucleosis
184 some features to the clectrocardiographuc findings Wintrobe already
meationed 2 patient 10 whom tachycardia and cyanosis was so pro-
oouaced as to suggest acute cardiac dlatation Lyon rcported that
P’Kx,:ms suffering from tnfectious mononucleosts a

graphuc chaoges lained of p

Kalk and Ulbricht found prolongation of PR nterval, broad QI
d ol

nd showing electro~
P dial patn, shight t hl
ness, asthena In ome casc, oaly the urd:: compghmls led to0
mtmmt‘mn and to the discovery of glandular fever 1 a gul
5 t0 Wechsler, Rosenbl and Sills, at 1 cardiac find-
1ngs were scanty 1n their cases d wath at 1 elec 4
g:[’;‘:‘:; findings Cardiac ealargement was demonstrable 10 three cases
P m:ys(ohc murmur was audible over the precordium in 22 cases.
i hn:. :onmcunns were noted 1n few cases. A bradycardia and sinus
o was always present after the fever had subsided Onc patieat
K‘:&md of sharp precordial pain
vu’“gz‘:d“ilbndn found tafhywdu, hypoteaston, systolic murmur
heE _nm nsity, accentuation of the second sound at the pulmonary
b a B cse authors believed that there may be 1a 1nfectious mono-
S :nc of the myocardium and perhaps of the endocardium.
authors reported charactenistic signs of acute pericarditis, (h;
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Contratto belicves that cardiac changes observed in patieats with in-
fectious mononucleosis cannot be atributed to this illness. Wintobe
believes that cardiac symptoms arc uncomsmon,

Letbowirz thinks that, in the hight of predominance of cases without
clinical evidence of cardiac involvement, it can safely be estimated ca
clinical grounds alone, the hearr is very infrequently affected. If clectro-
cardiograms are routinely performed, a higher percentage of incidence of
involvement is revealed, vatying from five to as many as forty per eent,
but there is little or no correlation between clectrocardiogaphic ab-
normalitics and clinical findings pototing to cardiac disturbance. The
correct interpretation of the electrocardiographic findings remains t b
decided upon. However, the postmortem findings of facal interstitial
infiltrations of abnormal lymphocytes in the myocardivm are hfsh‘)'
suggestive of the elecerocardiographic changes being duc to organic
changes in the myocasdium on an inflammatory basts. X

No symproms and signs seferable 1o heart invol are listed fo 2
number of reports on infections mononucleosss (Read and Hehwig; Stur-
gis, Stevens, Bayrd and Heck, and many others) R

Electrocardiographic studies are the main source of observed cardios
vascular involvement on infectious mononucleosis Cardiac mvolyc-
ment in this sllness is frequently found during routine clccrroczrfilo-
graphic studies. Most commonly the abnormalities exist in minot
changes of T waves, the prolongation of PR interval, premature beats, of
some ch of the ST seg of the electrocardiog! longatson
of PR in cases of infections mononucleosis have been recorded by Loguc
and Hanson, Young, Lyon, abnormahties of T waves by Candel and
Wheelock, Lyoa, Youag, Geraghty, Bennike, Schultz and Hall.

Wechsler, Roseabluwm, and Stlls (1946) performed electrocardiograms
in 223 cases of infectious mononucleosts and found T wave chmgcs i
39, prolonged PR atervals with and without T waves altesattons in 14
‘There were two instances of transient second-degree heart block

Jaffe, Ficld, and Master found deviations 1n T waves i nige of 22
cases. In additon, the PR interval was profonged in two patients Q¢
casional auricular prematute contractions accurred 1 one case.

Trautmanp and Scheonctten deseribed atnoventricular mterfereace

dissociation o o
Lyon (xg50) reporied three cascs of infectious mononucleosts wit

electrocatdiographic altesations, one case with aunicular premature can
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wactions, one with T wave 1aversion, 08¢ €asc showing 2 late swlansﬁ-
form erupnion and pmlongcd PR anterval, In the third case the cardiac
savolvement was assamed to be due to the activity of scco_ndary bchu{:l
sovasion espectally of hemolyuc streptococc with resulting allergic in-
Bammatory reaction 10 the heart Addutional functional alterations of
the beart 1n the course of infectiots monoaucleosis canaot be excluded
(Lyon, 150, b)-

Benmke summarized us observations in 166 cases of infecuous mono-
ancleosss and concluded that electrocardiographic changes occurmnng ia
the acute phase were of trapsicat character. The main changes were in
the T waves

Kalk and Ulbnche found prolongation of PR interval, broad QRS
complexes, length of QT d Jepressi of ST scg n
leads 1 20d 3, flattening of T waves in 12 of 25 cascs Lengtheniog of
QF duranion sigmifies an encrgetic cardiac isufficiency

El d hic at 10 1nfections 1 ate
meanoned by Koch, by Dieck and Mackelt, and by Klen.

Clinical studies of cardiac wnvolvement in infectious mononucleosis
134 some features to the electrocardiographic findiags Wintrobe already
mentioned 2 pauient 1a whom tachycardia and cyanosis was 50 pro-
nounced 25 to suggest acute cardiac dilatamon Lyon reported that
patients suffering from 1nfections mononucleosts and showtag clectro-
cardiographic changes complaincd of precordial paia, shight breathless-
ness, asthema In one case, only the cardiac complaiats led 0
examination and to the discovery of glandular fever 2 gl

According to Wechsler, Rosenblum, and Sills, abnormal cardiac find-
10gs were scanty 1o their cases associated with abnormal electrocardio-
g;a{phnc findings Cardiac enlargement was demonstrable in three cases
P‘C;‘::“Zs:s:‘;z:m“:v::; :::cdd\l:::(ovcr the precordium io 22, cases
o ew cases A bradycardia and sinus

ythmia was always present after the fever had subsided One paticat
‘Oxglam:d of sharp precordial pan
vny‘lx‘:gtzdmli::::ht found tachycardia, hypotension, systolic murmur
e y, accentuanion of the second sound at the pulmonary
o) 2 These authors believed that there may be 1n 1afectious mono-

S:vm\sla disease of the myocardium and perhaps of the endocardium.

eral authors reported charactenstc signs of acute pencarditis, the

tion




162 VIRUS DISRASES AND THR CARDIOVASCULAR SYSTRM

friction rub over the procardium, or pericardial cffusion or clectrocardio-
graphic changes suggesting pericarditis,

Evaos and Graybiel reported four cases of jnfections mononucleosis
with electrocardiographic changes consisting of depression or inversion
of the T waves. These aboormalities persisted for six to 41 days. The
authors constdered the T wave changes to be the sesult of pericardial
involvement. In on¢ case, a pericardsal friction rub appeared on the fifth
day of illaess. In a fifth case, a 20 year old man had subscernal pain sa
diating across the left side of the chest. The heart was modesatcly eas
larged, the sounds were of poor qualtty, and 2 pericardral rub was audible
in the third aad fourth tateccastal space vo the left of the stcraum. A
diagnosis of pericarditts with cffuston was made The clectrocardio-
graphic chasges were: lowering of the T wave in the Jupb leads, and
diaphasic T wave sn CF, Evans and Graybicl suggested that the catdiac
involvement in glandular fever was more of the pericardium thag of the
myocardiym.

Bochm, Rose and Barncs noted in one case of infections mononucieo-
sis an clectrocardiographic pateern suggesting pericardatis but did not
hear 2 friction rub.

DcFazio and Marsico reported a case of wfectious moncnucleosis is 8
42 year old man. Examination revealed 2 pericardial fricuon sub, x-ray
cvidence of cardiac colargement, and sersal electrocardiographic changes
consistent with acute pericarditis.

Maller, Usicchto, and Philipps recorded three cases, in ages from 1910
26 years, with hematologic and serologic evidence of wfectious mono-
nucleosis. A pericardial fricson rub was audible 1 each case. It per-
sisted from one to four days. Typical electrocardiographic changes of
acute pericarditis appeared 1 ly In two cascs the electro-
cardiogram showed traasteat clevations of the ST scgments. The subacute
stage pattess was characterized by T wave 1aversion, present to Some
or all of the standatd and precordial Jeads. Setral roentgenograms of
the heare revealed enlargement of the cardiac silhouctte in two cascs;
this disappeared during the hospttal course.

Letbowitz reported on a case observed by Kramer, The paticnt svas 2
24 year old man with proven tafectious mononucleosts who developed
acufe pcricatdins with cffuston, ficmed by gesograms and by
the classical Jiographic changes, 1¢., persistent clevation of
the ST segments in the lmb and precordial leads plus iaversion of T




DISEASES OF UNCERTAIN ETIOLOGY 163

wives. There was 8o history of rheumatic fever. The paticat made 2
full recovery over a period of several months. .

Soloff and Zatuchai reported a case of a boy, 17 years old, in whom
the firse symproms of infectious mi feosis were those of acute peri-
aardius. If the lymphadenopathia had not been discovered, this case
could have been regarded as onc of acute, non-specific pericarditis, This
boy had clinical and electrocardiographic evidence of acute pericardius
a0d, also, transient upper nodal rhythm. Serial elecerocardiographic
traangs showed the typical sequential chaages of acute pericardins. The
last wrzcrng takea four and 2 half months after the onset of illness was
sull not entirely normal. Clinically the patieat was well.

Muller, Uriechio, and Philipps considered the pathogenesis of acute
pericardinis in infectd tcosis and suggested several possibili-
ties; i ¢ , the proxemuty of the hilar lymph nodes with extension of the
infection sato the p dial sac, a virus infection of the penicardi or

a response of the pericardium as a shock organ to an offending allergen
102 seasttive person.

Clinical and elect d hic al

2 grap in infectious leo-
815 ate sumilar to those that occur in numcrous infections. The presence
of hemolyuc o1 has been freq described in glandul

fever §ome.wly cluicians were of the opinion that a streptococcus was
the etiological agent of the malady The frequent sueptococeal infec-
uoas assouiated with 1afections leosis are to be regarded as
trpical complications, and the posstbility of a secondary bacterial in-

vasion must be considered 1n cases of cardiac involvement in infectious
mononucleosss.

V{:chsl:r,vkose.nblum, a0d Sills had records of throat cultutes in z04
paticats of infectious monoaucleosis. Of these, 61 were negatve and 43

Positive. In 28 cases with abnormal clectrocardsograms,
, 13 throat cul-
Tures were posituve for Strep bemol; S:nf; isbrolysia titers

weze performed in 23 cases wath clectrocardiographic alterations, In 16,

there was evidence of th in §

B the presence of antfibrolysin in the circulato
“;0:5 '::; tz;:m‘:\'xolysm uiter wsually reached its height in three to fo:lyr
s en gradually decreased. Positive throat culture for Strepto-

" byticut we i

. . ere n?: always found in those cases that showed a

1o 2 stady of 210 cases, Steveas, Bayrd, i
i ,C 5 Bayrd, and Heck reported that in 22

cultured from the pharynx,
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Bacteria other than streptococci may also become aggressive and com-
plicate infections mononucleosis,

In many cases of glandular fever, a transient granulocytopeniz 18 noted
either at onset or during the second, third, and fourth week of illness,
ie., in the acute stage of the discase lasting some period of time and
somesimes extending into convalescence (Lyon, AMder, Koch, Pelner 20d
Waldman; Dieck and Mackelt). Gragulacytopenia may be responstble
for a remporarily lowered resiscance and ma y lead vo secondaty bacterial
tnvasion of the heare

The question of a scarfatwiform eruption in infectious mononucleosis
and its relation to myocardius needs planation. Wechsler, Rosenb
and Sills emphasized that the nine cases of scarlatsaiform rash among
their infectious mononucleosis patients were indistiguishable from that
of classical scarlatina,

The positsve Schultz-Charlion test in every member of the group s
difficulr to explamn on other grounds, and speaks aganst the possibility
than an erythrotoxin 1s produced by the stiologic agent of infectious
mononucleosts or some other sccondary mvader.

In c1ghe of these pauents throat cultures were positve for Srupto
cocius bemolytsens. There was sufficient evidence 1 support of the view
thac the scarlatumform cruption was the result of the secondary invasion
by Strepeocorcus bemlysicus

In infectsous mononucleosts, d with scarl
myocardstts may develop on the basts of a streptococcal infection. Myo-
cardutss occuss carly or fater 10 the course of scarles fover (Steromann).
The more frequent myocardius accurs 1 the toal stage of scatlatina as
a direce sesult of the scarlatinal streptocaccal toxtn and produces mainly
T wave alterations of a transient character The late myocardinis dc§s
not appear untsl the third or fourth week of shlness or even later, aad is
characterized by tachycardia, enlargement of the heart, and murmurs.
Trs course reg pettods of unpe aleernang with rc~cxc§r!?i-
tions. The prolangation of the conduction time 1s not found 1o the initial
stage of scarlet fever As the cause of the late myocarditss two types of
allergy aee possible, one resultng from hypersensitivity to the infective
agent itself, and the other occurting as the resule of auwtoimmunizazton
due to aa adjuvant action of the wfective agent (from autoantibodees of
the heart) Duriag the sccond phase of scarlet fever the antgen-anubody
cffcct ourweighs that of the specific toxin

iform cruptions,
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Lyon (1950) observed 2 case of infectious mononuclcosis in 2 {:m?:‘:l
patient, 19 years old, (with \eucopenia—2800 leucocytes ont che thi
day of dllness with the highest Paul-Bunach test (1/640) on the fcvcalh
day of illacss, oa the same day 77 per cent munnnucl.car cells with 125
per cent abnormal Yymphocytes) In the Bfth week of illness a scaclatini-
form rash appeased, and later typical desquamation occutred. Three
weeks after the onset of the rash, subjecuve heart troubles developed
without physical alterations of the heart. The elccrrocardiogram sl.wwcd
3 PR prolongation of o 12* aad, four moaths later, 1ts reduction to

04", This was a late myocardins occurring on the basis of an allergic
inflammatory reaction of the heart to a streptococeal infection.
‘The frequent el d phic changes 1 feosi

L.
bave up 1o now beto auributed 1o myocardius and/or non-specific de-
raagzment of the neuro-vegerative regulation of the heare Ia prolonged
cases of wnfectious monppucleosss with hver involvement, electrocardio-
graphic changes may also be related to liver smpairment which leads to
the hepautccardiac syndrome of myocardosis and may be assoctated with
plasma protewn changes

Lyos, Xoick and Hoffmann suggest that wfectious mononucleosis

may produce myocardosis Koick and Hoffmann assumed that there was,
1 six cases of 1nf 1 a diffuse
endenced by elecs 3 h 1

dial damage,
P and 3 with
plasma protein alterations Electrocardiographue alterations, especally
moor chagges, tn mfecrious mononuclcosss may be caused by drugs,
fever, 1ncreased ronus of

disturbances,

+

the autopomous nervous syswem, clectralytic
tachycardia, and the posiion of the heart and must be
evaluated with caution (Jaffe, Ficld and Master). In tofections mono-
mucleosts, Tabality of T waves has been observed 10 serial electrocardio-
81ms Holymang believed that unstable T waves taken from lead CFy
were often produced by 2 mild infection In association with other dis-
€a3cs such a5 theumane fever, elec d h

£
P may
Peesent today and gone tomotrow because
cause foes of new
iy of new inflammation

o ght up and vanush (Scherf and Boyd)

. CgIc manifestations withia che beare 1 scarla

! :nuu:dmgnyl‘uc changes The bl

q“u:l::c—?:h waning aod waxing of T waves—may be not only the

P, n:l ) ¢ coming and going of irtitating foct but also of variable
2¢tors in the convalescent stage of infectious mononucleosts

tina show simlar
] 1 L
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These is unity of opinion that cardiac involvement in infectious monos
nucleasis is usually not sevete and mostly transient. Cases of cardiac and
circularory failure in this illness are exceptions but oceasionally need
teearment with rapidly acting cardiac glycosides (Koch), Heart fnvolve-
ment is the cause of prolonged convalescence. The precepe of rest fora
longer period of time in cases of cardiac involvement is justified,

In infectious mononucieosis, the frequent granulocyropenia may fi-
cilitate 2 secondary bacterial infection. Some authors suggest peaiailin
to tide these paticats over that granulocytopenic period. According fo
Joyce, Pelner 20d Waldman, penictllin is an important pate of the treat-
ment of the complicating sore throat in infections mononutleosis, Pa-
tienes with myocardial involvement, oropharyngutis, angins, and he
molytic streptococei in throat cultures in fnfectious mononucleosis
should be treated with antibiocics (penicillin, Awrcomycis, Chloro-
mycetin, Terramycin).

Ta order to prevent additonal granulocyropenia cavsed by some mod-
crn antibiotics and sulfa drugs, folic acid, nuclcoprateids, or evea blood
tr jons have been rec ded. In cases of allesgic myocardicis
associated with scarlatintform symptoms fa iafectious mononucleosis,
the treassment consists of the use of one of the antshistasmine drugs (Pysi-

benzamine, BenadeyD.
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3 Ermesic Hemoxumacic FEver

Epidemic hemorrhagic fover, a strange, often fatal disease of unkaown
ettology, 15 characterized by sudden onset with intense headache, fever,
chills, marked thirst, vomutiag, widespread capillary damage, bemor-
ﬂugl.c a:mhcsxs, oligurta, and albuminuria. This fever has been known
W exist in the Russo-Manchunian regtons, adjacent Siberia, and in Korea.
According to Hullinghorst, the disease is thought to be due to 2 virus
barbored 10 field rodents and transmitted by an arthropod vector. Pruitt
323 Qleve are also of the opunion that the disease is presumably of viral
;uolo_gy aod transourted by bite of 2 mite or 2 tck. Many of the mani-
sstatians of the, discase, uugggss. wakarsasal, fsadramnan, Alehasugh vale-
extsias have not yer been isolated, Others belicve that the clinical picture
1 more suggestive of a leptospiral snfection. The mortality of the mili-
‘L‘Yh“m 181951 was approximately seven per cent, but since it has been
slighdly less than five per cent (Smyth and Powell),
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Epidemic hemosthagic fever involves every system asd orgen in the
body. The cardiovascular system commonly shows pathological changes.

The mcubauon period is from two to three weeks, but may last 35
days, followed by three fairly well defined stages; () the invasve, (2)
the toxtc, and (3) the convalescent phase. Others divide the cliical
coutse inta four phases cach designated for a characeerdstic sberraton;
(1) febrile, (1) hypotenstve, (3) oliguric, and (3) diurersc. In the invasive
{febrile) stage, which lasts three to five days and eads with toxic mant-
festations of the disease, a relatsve bradycardsa and a dicrouc pulse is
present. The blood pressuse 55 usually normal for the fiest fow days, but
then it may drop to near shock—or even shock—cvels. The symptoms
may become intensive between the thied and the seventh day of illoess.
Severe shock has also been correlated with a prolonged acute phase.
Hemorthagic mansfestations start about the third day of illacss and last
three to cight days Renal disease starts o the third to sixth day of tll-
ness and resembles Jower nephron nephrosss The second or toxse {of
hemorrhagic) stage usually begins just before the fever subsides and con:
tinues unul the tenth to fourtcench day of iliness, occastonally longer.
There may be a tachyeardia and at umes 2 stnus bradycardia. Some pa-
tients show cardiac dilatation and myocardial fasluse There are fainc heart
sounds. The blood pressure may drop; the pulse may be rapid and of poor
quality. Pulmonary congestion may occur, Dyspaea and cyanoss may ac
company the hypotenstve stage Death dunng this stage may have
cardial basss from myocardsal faifure, hyperpotassemsa, and veatricular
fibrillatton.

Barly in the convalescent stage, beginning about the teath to four-
teenth day of iliness, the blood pressure tends to be clevated {during
the oliguric phase of the discase) bue usually to return normal later
(duriag the following polyuric pereod) An orthostatic hypoteasion may
be observed for several weeks The convalescent stage may last from six
weeks to four months, The chief manifestatons are polyuria and ina-
bility to concentrate the unne Druresss may lead to transtent sale and
potassium loss.

The clectrocardiograms observed s eptdemic hemorrhagic fever show
no conststent chasges During the toxic srages, the T waves may be-
come invetted, even decply in all leads especially in the precordsal lczdf.
The T wave changes are slow to return o notmal Hypc!poras'scmlc
alterations oceur with reaal failure According to Bashero, Katz, Kraus,
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and Leodbam, ssnusbradycardia was observed during the fisse three weeks
of aloess, bar sunstachycardia sometimes appearcd flunng the second
week or Yasee. Second-degree beart block was seen during the first weeks
of ilness. The QT interval was prolonged during the second and third
week, 1t ranges from 0.44" 10 0 487, The prolonged electric sysw}: ap-
peaszd during the peniod of mazimal senal farlure or in the period of
plyuna. Elecrrolytic distutbances could have accounted for thess
changes, Hyperpotassemia, hypopotassemita, hypocaleesia, hypoaawre-

i3, 20d hypernatremia have been reported (Huater, Yoo 2ad Kaoblock).
Smyth aod Powell obscrved el d h b

suggesuive abnormalities 1n oo or mOre tracin,

Yo

ar

;s of 27 ammong §§ Cases in
the acute stage of hemorrhagic fever, A hypetkalemic effect was the mose

common change noted, s1nce its preseace was indicated of suggested in
17 casss, It was, 10 general, related 10 timing and frequency to the ol-
ez and resultant azotemia. A prolonged QU aaterval was noted in
cleven cases duning olsguna a0d 1o four dunng diuresis. Sinus brady-
ardiz was noted 10 four cases and muluple auncular premature beats 10
oue Noo-specific neganve T wave abnormahities, usually mild and sran-
Sient, were poted 10 nine cases One casc cach of left and night bundle

braach block was observed One case of R-ST segment clevation due to
wemie pericardins was found  Electrac

were ab {10 six
of seven fatal cases Fave of the stx cases with abnormal wacings showed
some cnidence of hyperkalemia Seven of 78 cases in the convalescent
series showed devianons from sormal. Tn four the changes were slight;
the oher three tacladed right bundle branch block, aurtcular fibrlla-
1o, 208 T wave inversions
N ::-mr;;\ng to Pruite and Cleve, the basic pathologic lesion 1n cpidemic
nun.o:ﬂ gic fever appears to be a difuse capillary damage Gvidespread,
- ;n ammatory disorder of capillary arculation) with capilfaty difa-
- :\;‘c\x:md capillary fragiliry or permeabality of the vascular sys-
hage, ot Yperemia, and small of large purputic 6r ecchymotie hemor~
N £a with free bleeding or oomag of blood on the surface. This
Produces 2 mzxk;:d dxstm:bmcc 10 the peripheral carculation with hemo-
s by , and inadeg of the arcul 3!
::h\m: A‘cc:xdm§ to Beard, the oumanding pathalogic fca:nf :)SOC:
t of pheral arculation with paralysis of thy
:Sil:.m causing stasis and rragsudation, and later, sl;:c:r o h:gci
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According to Earle, widespread abaormalities of small blood vessels
appeat to be the chief charactesistics of the carly phases of hemorthagte
[fvcr and sec the stage for subsequent developments. Arceriolar dilaui-
tion occurs during the febrle and hypotensive stage. Plasma s fost
through damaged capiflaries and erythrocytes are pooled and wrapped m
dilated capiflarics. This process can produce shock and can impair arcu
fation in certain organs and areas, even sn the absence of hypotension or
shock. Hemorrhagic manifestations are capillary in origin and asso-
clated with thrombocytopenia. Plasma loss and arteriolar dysfuaction
are sclflumited in duration, and for unknown reasons, the sequestered
plasma may rather abruptly recarn to the vascular system and active
circulation. But several features developing 1n the hypotcasive phase
may persist in the later stages In the ohguric phasc, impaired renal
funcezon, oligunia, and clectrolyte abnormalitics domioate in certain
paticats, hypertension develops, and some patients exhibst 2 hyper-
volemic syndrome. The latter may occur even though the circulaung
blood volume may be less than normal and should, therefore, be termed
“relative hypervolemia.™ Continued trapping of erythrocytes m dilared
capillarics along with dehydration not only is responsble for the reduced
circulating blood volume but also for 2 reduction m blood flow to vati-
ous organs and for a contraction of avatlable vascular space, which to-
gether furnish the basts for the development of **relatsve hypervolemia.”
In the durenic stage there may be 2 *'lunited homeostasis'” not unlike
that seen in children suffering from daseases that produce fluid and clee
trolyte deficiencies,

Although no specific vascalar lesson has been found in fatal cascs of
hemorchagic fever, the pattern of the pathologic changes swongly sug-
gests that vascular damage constitutes the basic disease process (Lukes).
The heart is flabby with petechual involvement, but there 15 no valvular
or coronary damage It 1s dilatated and soft with a relatsvely common
finding of hemorrhages into the wall of the right, less often of the left,
atsum. There may be interstinial edema, focal necrosts 1 the myo-
cardium, endocardium, and cpicardium with or without hemorrhage,
but the ventricles may be less tavolved than the atria According to
Hullinghorst, focal myocardstss and endocarditis occur, but the heart 1s
usually the site of numerous hemorrhages, parucularly of the rght
ateium, The myocarditss 15 evadenced by zn taterstieial snfleration of
mononuclear cells which is most promancat 1nn the lefe atrium and ad-
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jaeat portions of the veatricles becoming less so towards the apex. In
5o wstance were these changes sufficiently marked €0 suggest the myo-
cardss of diphtheric type described 10 the Japancse and Russian litera-
fure seviewed by Mayer (Lukes).

n fatal cases, death is frequently duc to shock in carly stages and to
wemia Yater. Of 61 deaths reported by Hullinghorst and Steer, 11 were
da to shock and 28 due to uremia.

Pruite 20d Cleve craphasized that the management of the shock or the
bypowasive state is durected toward maintaining 20 effective blood pres-
sure whout overloading the patient until the integrity of the cardio-
vascular system is restored. Maintenance of electrolytic balance is im-
portaat

Kitz, Leedham, 20d Kessler recommended, for the therapy of the
shock phase, careful handling and atraumatic evacuation, conservative
fiud management based on detarled intake and output records, treate
ment of shock with Trendelenburg position, clasue bandage on the
lower Hit i an

d human albumia.
Plasma, whole blood, and dextran have also been used.

'{hnnpy durected towatds carrectson of the diminished plasma volume
by injeenion of concentrated serum albummin has been of great value butis
somenmes inadequate (Katz, Leedham 2ad Kessler; Yoo and Knoblock).

“ll\t::ﬂa‘i:hlc antumicrobial agents and many other drugs had no clini-

sh::grdxzé t Smaddl, in many nstances conservative treatment of
Py “l:! sufficient, and ths :lpxsodc passes after a few hours. In thosc in-
M;mm P hyp 20 gressive shock, plasma
n uuu’ cslpccully cnnccfmatcd albumus, and vasoconstrictors are
il ously and 1n r:l.mvcly small amounts. The uscfulness of nor-
tn'-husust:s: \::5 dct:miun:d curently Experience has shown that the
it b Pmmp(n;:; : ;;xgxp;flmu 1n shock with large amounts of
. mmm;f o (Yoc. hypotension and shock cccurting during the hypo-
ﬁn\wnsm of hemorrhagic fever responds at least transicatly to con-
gt ‘lzn of L ma:m?l. Decreased arculating plasma volume is
L ‘m:r in the etiology of the shock, and the judicious use
0 conbs : 2ad concentrated humaa serum albumin, esther alone or
ofthe s:m-dm' appeass to be the method of choice for the management
y 11l patient in thus phase of the discase &
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Earle emphasizes that, where loss of plasma from the vascular sysem
and arteriolar dysfunction produce shock which does not resposd to
simple measures, concentrated human scrum albumin and contiguous
intravenous administration of pressor drugs are the most effective ther
apy. Excessive admisistratton of fluid must be avoided during the febule
and hypotensive phases since the added fluid Jeaks out of the damaged
capillarics and chus increases edema and symproms.

Problems of the oliguric and diurctic phases are concemned with fluid
and clectrolyte abnormalities. Phlebotomy is indicated for the hyper-
volemic syadrome, especially when associated with convulsions of
marked mental agitation. Careful adjustment of fluid istake to ucinary
output is unporeant ducing the carly dreric period.
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PART THREE

CHAPTER XI

Patbology and Clinical Features of Rickettsial
Infections, with Special Reference to the
Cardiovascular System

The ncketisial diseases of man are divided into five main groups: (O]
typhus fever, (2) spotted fever, (3) tsutsugamushs fever (scrub fever),
(4) Qfever, (5) trench fever. X X

Two varieties of the typbus fevers of group 1 are recogoized; the epi~
demic, classic, louse-borne typhus, and the endemic, munine, flea-bome
typhus Brall's disease 15 recrudescent epidemtc typhus. The spoteed fever
of group 2 consists of Rocky M spotted fever, b fever,
nckensialpox The tsursugamushs fever of group 3 is also known as the
mitebome typhus, scrub typhus, Chana fever, Japanese mver fever,
Burma cruption fever Q fever (group 4) has to be placed in the group of
ricketestal diseases although it duffers 10 many ways from the other
members of the group Trench fever (group §) 15 considered as a rickert-
sial disease, Mooser and Weyer (x953) successfully inoculated Rhesus

mankeys with several strains of Reckestsia gumstans and produced a long
lastimg nickettsemua in these ammals

In cross-nfecuion tests, animals recovesed from infection waith cither
epdemic (Reckettssa prowazehi) or mutine (Rucketisis mooser) typhus
ackettsiac are more or less sohidly immune to retnfection with both the
homol and the h strains Cross experiments
have also shown that infectton with one strain of spotted fever rickett-
stae will protect animals aganst rernfection with the homologous strain
or 2 heterologous stratn of the samc group Some cross immunity be-
tween Rocky Mountan spatted fever and both epidemic and murine
typhus 15 demonstrable (Rose)

With the of Q fever, the ion of rickettsial maladies
Tequires an arthropod vector,

kil
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RICKETTSIAE PATHOGENIC FOR MAN
R Sexciay Ditussn
ickertsia prowszeki epidesic ryphus
Recesssia provarcki Beall's discase
Rickersoa mooseri cademsc typhus
Ruckatisia rickessss Rocky Mountain spotted feves
Ruckettsss tsussugamushy wutsugamushi fever
Rickestssa conoer boutasneuse fever
Ruckereris Burneri Q fever
Reckesrsia quintana srench fever

Q fever, wench fever, sickettsialpox differ much from typhus fever,
spotted fover, and tsutsugamushi fever which are chnically and pacho-
logically similar to onc another. The combination of vasculitis, hyaline
thrombi, nodular and diffuse accumulations of mononuclear cells, myo-
catditis, myositis, and nodules n the central nervous system is probably
diagnostic of typhus, spotted fever, and scrub typhus (Wartman).

These nckectsial diseases are primasy infections of the blood with
sccondary focal infections of small vesscls, they present similar clinical
features and show great variations in severity.

Q fever, while usually 2 benign infection, may occasionally be fatal,
Treach fever 15 not regarded as a serious discasc but may often be a dis-
abling illness Rackettsialpox has bees included in the spotted fever
group but has cerrain immunological and chinical differences, st should
be regarded as a distinct member of group 2.

Susceptibility to rickettsial diseases 15 common; every infection leads
to disease, the organism teacting 1n the charactersstic manner under the
partscular conditions of the vartous ricketesial mfcctions. Many of the
sympromatic mansfestations and pathologic changes n patients from
rickettsial discases cannot be accounted for by disect invasion of tissues
by rickettsias, and therefore, must be ascribed, at Jeast in pare, to the
action of toxic comf of the microorg (Alien and Spitz,
Rose).

An cschar is present at the site of the prumary sk infection in most
cases of scrub typhus, boutonneuse fever, South African tick bite fever,
and rickettsialpox.

Mortality is high wn epidemic typhus of adules but low in muniac
typhus, nil in boutonncuse fever, Brill's disease, and rickettsialpox-

Case £atality s low in Q fever, nil in trench fever
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Patmowooy oF Ricxsrrsiar Duszases

Itis not easy to disungush epidemic eyphus fever from Rocky Moun-
taia Spotted fever and tsutsugamushi discase on d}e basis of an objective
study of the lestons. Allen and Spitz, Wolbach, Kassacr, Waruman have
seporeed affections of the cardiovascular system i thc.u- stu({x:s of ‘zhﬁsc
diseases, the cssential or distd pathology of the ks 1
15 damage of smal) blood vessels especially in the skin, the subf,uun:'nus
tssuss, the central neevous system, ete. Some points of these investiga-
tions may be mentioned 1 greater detail. - 5

Dawmage of capiblarics 26d blood vessels of precapillasy size in the sk{n
ate responsible for the cruptions of the discases. In Rocky Mouatain
spotted fever, the nckettsiac can be demonstrated fairly casily in sections
of the skio; it is more difficult to demonstrate Recksssia prowazeki of
epidemiz typhos, and 10 scrub ryphus no attempt has been made for the
demonstration of rickettsiac in the skin.

‘The first seaction of the rickettsial infection consists of the swelling of
vasculay cndothelium. As a result of the inumal involvement, thrombosis
occurs early, Vascular lesions are least severe 1n scrub typhus, and most
stvere in Rocky Mountain sported fever in which the media may be

durectly injured in contrast to both epidemuc and scrub typhus in which
itds almost spared

There 15 & correlation between the eruptions of the three discases and
the deprec in severity and distrbution of the vasculas lesions. In scrub
‘Ythu, perechual festons are very wsual and abundaot, Secroses are of
relatively rare occurrence In Rocky Mountain spotted faver, petechize
¢ tnost abundaat and necrosis secms frequent 2s the resule of necrotiz-
ing lesions of vessel walls In Rocky Mountain spotted fever, the sites
are not determined by pressuce, while in typhus, necroses of the skin and
subentaneous tissues develop only 1n regions subjected to pressure as
over bony prominences In all three diseases, lesions of blood vessels of
the wiscera correspond in severity with those of the skin and the sub-
CUtneous tssue, least 1o scrob typhus, greatest 12 Rocky Mountin
:Eog::d fever Yesions of blood vesscls may be found in any tissue and
ar:n all three diseases, yn!.wl.ogic fadings of the ceatral nervous system
by mﬁ;h:z(u‘kf origin in capillaries, ar‘miol:s, and venules, There

coinges, p accumulation of cells,
saarply arcumsenbed lesions (oodules of muliary or submiliary size),
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and some degree of cerebral edema, Circumscribed perivaseular accumuts-
tions arc found wherever vascular Jesions occur. Rickestsiae have bees
demonstrated in cells of the accumulations in Rocky Mountain spotted
fever and in typhus.

The infilteations of argans, i.c., heart, lungs, liver, kidneys, are diffuse
because of cheir relationship to capillaries. Associated with them are
changes in the endothelial cells of capillaries, swelling, mitoses, and
often thrombosis. Such dsffuse fnfiltrations are more conspicuous in scrub
typhus than in the other rwo diseascs. The descending order of degree of
cardiac involvement 15 scrub typhus, epsdemic syphus, and Rocky Moun-
tain spotted fever. According to Wolbach, 1n nooe of the discases is there
much evidence of degeneration of the heart muscle, and the importance
of this " myocarditis™ 1n relation to cardiac function 1s problematic, but
Allen and Spitz emphasized that, 1n view of histologic changes ia the
sickeeesial discases, 1t would be justified to consider che coatributing
effect particularly of the heart, the kidneys, and the adrenals. Wolbach
mansained chat the fall 1 bload pressure or circulatory collapse, which
is an ousstanding clinical feature of rickertsial disease, 15 generally con-
ceded to be the result of changes 1 peripheral circulation The hypopro-
teincmia which is 2 featuce of all these diseases should be considesed as
an additional and perhaps impoteant factor.

In the lungs, compresston and blockage of the alveolar captilanes as
well as accumulacion soside as well as outside the capstlaries occars. 12
tsutsugamusht fever, the process 1s most marked, 1 epsdemic typhas it is
negligible. In scrub typhus and, to a lesser degree, 10 Rocky Mouatain
spotted fever, the result warrants application of the rerm “intersnial
pncumoniris *!

Wolbach described reactions of the hver, the kdneys, the adresal
cortex, and other organs and tissues He regarded the liver anvolvement
as amportant in relation to hiver physiology, pasnicularly 1o the hghf of
the hypops of these & It appears that this hypoproteine
mia 15 mainly caused by the capillary syndrome, i ¢, by escape of protein
through the damaged capifary walls Histologic evidence of shght
damage to the kidneys 15 present

Many clinical fearures observed 1 the three discases are based on ex-
ensive wvolvement of the capillaries of the skin and other organs, but
myocardial wavolvement i ricketesial diseases may play an addivonal
role 1n many cases. Reports of fatal cases, prepared by the United Staes
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of America Typhus Commssion 1n Cairo, Egyph during 1943745 (Ccml;
mittee on Pathologys Division of Medical Science, National Researe

Couscl with collaboration of the Armed Forces 1nstitute of Paltho\ogy),
efired new 1nformation CONCETCE involvement of the czx:dmvasculfr
system 13 eptdenic typhus. In this study, Karsner cmphasizes d}a: in
epdemic typbus capillary injury is conspicucus. 1n parts icis without
norphologic change 2nd 1s evidenced by hemorrhage a5 30 indicauon of
fragihty or by edema of protein preapitation 10 the subcapsular space of
reqal glomerult s 20 sndication of jacreased permeability- Swelling and
pobiferanca of capilaty endothelium are espeaially noteworthy in the
dermss but oceur elsewhere Usually this change is 2ccompanicd by peri
apllary ccliular \ofileranion  Artenioles and venules may be ssmlasly
afected though oot 50 frequently as the caprllarics Arterics of medium
siz¢ occasionally extubie celintar snfltration 10 their inuma, mcdia, of

adveatitia, bur only rarcly 15 there meerosis of the wall Large veins
may show cellutar tafiltrations of the inuma and thrombosis.
ally the sntima of the aorta

15 the scat of cellulas 1nfltrations,
advenuna In all cases, there 15 3o associated myocardtis.
of shight, or prof

Occaston-
rarely the
Interstitial

p 4 degree 15 constant There
wis no sansfactory evidence in favor of amchiorauion or heahing of the
myocardius 1n patents who were febrile up to 18 days Infiltration of
‘mononuclear cefls 15 frequent 1n the epicardial fat and endocardium and
fess fﬁqucm 1n the connective nissue of the epcardial tissue According
to Karsner, the chimcal sigmificance of the myocardius 1s not well under-
stood, at first 1t was thought to be the cause of curculatory collapse, but
tecently other explanations have beea offered Wolbach s of the opinion
K;m Aiffuse l?volvcmcnl of the endothelium 15 of importance 1 the pro-
‘nmnn of ¢l logieal bances (dehyd , loss of clectrolytes
(r;oc:\mlhc arculation, fall 1 plasma volume, and penpheral collapse).
dm;:: ’-\uLh:rs thought that the cardiovascular manifestanons of the
o E'ru: ue to nvolvement of blood vesscls in the vasomotor ceatets
e ain, a0d that the cfects of myocardial 1ajury ‘become apparent

y late 13 the course of the disease According to Wartman, the myo-
cardmum was commonly affected 1 the y ;

fatal Cairo cases of epidemic

;!;S:‘;sb:xhhough fost authors have been unable to show 2 goog corre-

Ofu[&\a?:;::; an - d1al lestons, the contributory effect
ge 10 severe and fatal rickertsi i

Yo e ana e mphmw; 1ckeutsial diseases 1s recently agaic
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Cuaniear, Fearures or Ricusrrsian Disuasss, winy Serciay
Rerrrunces 1o 18 CARDIOVASCULAR SysTes

In epidemic typhus, Rocky Moustain spotted fover, and serub typhus,
malaise, pain in the back and 10 the limbs, headache, sruptions are ob-
served. The pathology of these discases shows general vascular javolve
meat. According to Woodward and Bland, previous descriptions of epi-
demic typhus frequently refer to cardiac collapse, cardize faiture, or
cardiac weakness, and lictle mention has been made of peripheral cireula-
tory weakness with minimal steess as 2 possible cxplanation or of the
face that this factor may play the major rofe. The " heart per s¢”” has been
considered 2s the real causc for this very apparent deficicncy.

An over-all review of chinical featurss, cardiovascular, biochemical,
and other findings in severe cases of epidemuc typhus, Rocky Mouptain
sponted fover, and scrub typhus gives mdicanon of crcalatory damsge
and also of cardiac savolvement.

For this occasion, it appears undesirable to relate all particular clinical
details for each of the three diseases; 1t would scem sufficient to insegrate
she ebservations of all three diseases wto one picture showing circalatory
deficiencses and myocasdial mvolvement of severe ¢ases.

It severe eprdemic typhus, Rocky Mountain spateed fever, 2ad scrub
typhus, minor abnormal cardrac signs occur 1o the first week of alfness.
The swe of the heart 1s normal, only exceptionally 1s there cardiac co-
largemene. In the sccond week, abnormal cardiac signs may develop.
Heart sounds are poor in quality, there 1s softening of the firse heatt
sounds, and systolic basal or apical murmuss are observed. The heart may
be slightly enlatged. The pulse 1s fisst full and strong, thea it becomes
fecble, thready, tspid, sregular There may be also beief periods of
cctopic heart beats. Occastonally the pulse becomes slow 1 comparison
to the cemperature, The heart may also develop gallop-rhythm or marked
bradycardia The blood pressure 15 usually normal at onset, but ater 3
persistent hiypotsnsion for varuable periods is frequent during the acute
stage of the illncss Venous pressuse 35 low or sormal Electrocardto-
graphic alterations 2¢¢ sometunes observed 12 epidemic typhus, t¢,
flattening or inversion of T waves, d of the ST PR
prolongation, low voltage of QRS complex. There 15 no distinctive clfc—
trocardiographic patiern aceribucable to severe typhus. The abnormalitics
rasely persist Jonger than for a fow months and usually return to aormal.
In scrub typhus, electrocardiographic changes consise of flattening of T
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i :, auri ibrillation, com-
waves, ST elevations, bundle branch blot.kl, :m::cu!u il on,
pletz AV block. Most of these abnormalities dlsa.ppczx some time after
tecovery. In Rocky Mountain spotted fever scrial cl:c:mcax:dtogrzms
reveal some aleerattons (changes in T waves, sarcly prolongation of PR
1ntervals).

Peripheral cyanosis and cold sweat are present i scvere cases of the
thres diseases,

Rhonchi ot rales are heard over the lower lobes of bm.h_ lungs ::ml
tocatgenograms of the chest often demoastrate aboormalitics ranging
from hazy infiltration to patchy densities of the lungs.

Eryhrocyte counts, hemoglobin, and b it d& do
2ot show great abnormalities; moderate reduction dunng he course of
the diseases are frequent Severe anemia is uausual. X

The aine 15 reduced 10 amount; in fatal cases there may be anuria.
Albuminuria may be present The deposits may contain erythrocytes,
graonlar andfor hyaline casts

Involvement of the central nervous system 15 usual.

Vazizble degrees of hypochloremiz, and moderate to sigaificant azote-
ma i observed 1n severe cases Plasma carbondioxide is within normal
limts except at che herghe of the isease ta severc cases when it may f2)l
% between 10 and 5o volumes per ceat. There is a tendency for serum
atbumin 10 decrease as the disease progresses, parncularly in severe cases.
The serum globulias are increased leading sometimes to reversal of the
albumin/plobulin ratio Serum albumin may fall below 2.5 per 100 cc.
Jate in the firsc week of discase, continue dunng the second 2ad thitd
weeks of severe rickettsial disease, and remain below normal for some
weeks more. There 15 2 normal blood volume catly in the discase, A
transicnt reducnion of the curenlatory blood volume at the chinical peak
of the three diseases 15 present 1 severe cascs. Le returns to normal during
fht tme of lysis In mild or moderately severe cases, the blood volume
i ot sigmificantly altered.

Schuttenbelm emphasizes that myocarditis is a rate occurrence in €pi-
demic typhus and that the cardiovascular disrurbances are of peripheral
onipw, In every case of epidemic typhus hyporession follows the amsee
of the disease

Woodward and Bland concluded from 2 laboratory and clinical study
zfa 3: p:‘:::;s ;::; ‘:‘cvr.rc epidemic typhus that the altered physiologic

N y to widespread endothelizl damage, consists priv
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marily of an inadequate circulatoty blood volume, hypoproteinemia,
especially decreased atbumin fraction, hypochloremia, hemodilution
without blood destruction, and azotemia. The circulataty collapse which
is frequently encountered 15 of a primarily peripheral origin. Lowered
blood volume means less adequate filling of the heare during diastole,
and hence fowered cardiac output. The unstable circulation results in 2
reduction of renal plasma pressure, and hence, ofiguris and anuria may
develop General supportive measures 1o increase the circulating blood
volume are recommended as very beneficial.

Wariman, in 2 general comment on the pathology of epidemic ryphus,
in the report of fatal cases studied by the United States of Amesica Ty-
phus Commission in Cairo, Egypr, during 194345, pad special attention
to the problem of circulatory failure in this tliness He emphasizes that
the circulatory faslure may occur during the acute stage of epidemic
typhus and is often indicative of tmpending death. The cxtremitics be-
come cold and cyanotic The arcerwal blood pressure drops to low levels,
and the arterial pulse becomes fecble and raprd Shock, hypochloremiz,
azotemia, lowered plasma volume, and ncrease in aced ions have been
reported. This type of fatlure has been called * perspheral vascular fail-
ure."” Congestive heart fatlure s very rare esther fa the acute stages of
the disease or durtng convalescence except i moribuad patients and'is
not relieved by digialis. Elecerocardsographic changes rarely persist
fonger than four weeks The explanation of this perspheraf vascular fail-
ure is unknown It has been attributed to extensive tavolvemeat of
capitlaries of the skin and other organs, to wjury of the vasomotor
centets 1a the brasn, to mjury of the adrenal cortex with resulung adrenal
insufficiency, to mvolvement of lungs and ksdneys, and to myocardial
injury. The fatest studies of eptdemic typhus have favored the first two
expl ians, or 2 binarson of them, and have miamized the myo-
carditis. However, 1 view of the constant and often severe myocarditis
in the fatal Cairo cases, Wartman does not regard the factor of myo-
carditss so Jightly.

According to Harrell and Atkowa, peripheral circulatory fardure 15 an
important complicatzon of Rocky Mountain spatted fever The plasma
volume is reduced 10 the sccond week of the discase, and collapse may
occur in the same weck The peripheral collapse 1s accompanied by 2
decrease in serum protems and by the development of edema

According to Harsell, 1t 1s not known how much protein cscapes from
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the vascular trce through the capillarics i d.xc course of Rocky Mougeain
spoteed fever Regardless of whether the fluid goss iato the tssue spaces
or the cells, the loss from the circulatory jntravascular fluid lowers the
Hood volume and preaipitates peripheral arculatory collapse.

Hamell, Veaning, and Wolff maintain that, because of the vafml?r
lesions, the loss of crcalatory blood fluids, pu9mlnly prosein, in
Rocky Mountaa spoteed fever ts 2nalogovs o that in burns. The 2fim1n-
sstration of sahiae solution or glucose without blood or plasma \.‘u\\ ag-
gravate rather thag correct the abnormal physiclogy by washing out
further protein

Harrell seresses the fact that reduction in the circulatory serum pro-
taits, especaally in the albumin fraction, lowers the intravascular osmotic
pressure and sets the stage for the subscquent development of peripheral
arcalatory weakpess and collapse. In addition, damage 10 the hiver may
reduce synthesis of new protein so that replenishment is decreased and
d 1s 1acreased sumul 1y According to Harrell, the altera-
tioa 18 capiflary permeability 15 corrected whea tecovery begins; the
blood volame 15 quickly restored to normal withia oae of o days after
the temperature has dropped, and the toxemic symptoms decrease though
the loss of edema may take as long as a week, and the restoration of
arctlatory blaod procetas, even longer

According to Blake, although autopsy studies have shown that variable
degrees of myocardis are preseat 10 fatal cases of scrub typhus and
suggest that 1t occuts to some ExteDt 1 MOSE Ca3cs, it would appear that
the phenomenon of circulatory falure scen 1a severe cases 18 predomi-
naatly of peripheral ongra rather than due to heare failure per sc. Smadel
believes that myocasdins occurning 10 scrub syphus paticnts and procced-
1ng to permaneat heare damage may be overemphasized But the same
author mentions the fact that myocardis of focal and diffuse distnibution

?f Yarywng inteasity may be present Vascular changes with resultant
e$100s 10 adjacent parenchymatous tissucs arc
heart A dlear 1 between elec 3 p and
mortals nage i i

iy 18y 1 not present Permasent cardiac damage in scrub typhus is

most conspicuous in the
hic al

In mild and moderate cases of epid
pidemuc 1yphus, Rocky Moauatai
spotted fever, and scrub typhus, the cardiovascular ’systcm.y(hc ccn:'x:ﬂl
gcrvous system, and the lkidneys appear to be less severely 1avolved
Ymproms and stgos are similas to those described a severe cases but
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frasmcsxgary. Qa the other hand, codemic murine ryphus, ooe of the
benign rickettsial discases with usual recovery, may in the rate severer
cascs offer a picture similar to that of the severer eptdemic ryphus.

Woodward suresses the fact that the clinical evidence of cardiac failure
as manifested by gallop rhythm, ealarged heare, engorgement of the aeck
veins, orthapnes, hepatic calargement, asctees, and edema is Jacking ia
endemic typhus. But the pulse may be accelerated; hypatension may be
persistent during cheacute stage of the discase. General vascular weakness
is suggested by periphecal cyasosis and sweating. The specific patho-
logical lesion consisting of widespread, minute ead wlitis certainly
contributes more lacgely to these chatges by way of diminished vascular
tone than by cardiac failure per se. Minimal aberrattons may be observed
in the electrocardiogram which suggest myocardial involvement. These
changes are transicnt. Thrombosis of larger vessels may be observed,
particularly in the femoral, mesenterie, or brachial veins. The hematocrit
is altered; sufficient hydration often produces a shghe decrease (3542
volume per cent in the volume of packed cells). Moderate albuminuria
accurs, Cellular clements including casts are usnally nor found. Diminished
serura chlorides, a reduction in serum albumin (2 2 mgs/100) have been
abserved in severely ill patients. There may be moderate azotemia in
murine typhus. In the rare fatal cases, death may be duc to general
vascular failure with accompanying azoremia,

In Beall's disease, persistent hypotension during the acute stage of the
discase, absormal clectrocardsograms lasting into convalescencs, albu-
mipuriz, and oliguria as remainder of the general vascular wavolvemest
of a rickettsial wfection are frequeatly present.

Tuzrarsurics

The status of the rickettsial infections has changed siace the advent of
broad-spectrum anubiotics. The valve of o serum is doubtful
Sulfonaratdes ase harmaful. Penscdln fatled  Aurcomycin and Chloro-
mycetin act mainly as sickettsiostanie agents, foll recovery depends on
the develop of the ity of the patiene Relapses may occur if
antibiotics are disconttaued before an adequate 1mmune state has been
atsained. Many cases of eprdemuc cyphus have been cured by Aurcomycin;
the temperature became quickly normal, and othes clinical signs of the
discase regressed though more slowly. Convalescence was shortened.
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i i  Jered effective jo murine typhus-
Chloromy 2nd Aurcomy cin are €of
Alarge number of Rocky Mountain spotted fever cases have beea treated
with Auscomycin, Chloromycetia, and Terramyein. 1f the patients ate no:1
scenuatl after they have beenil for a wesk, Aureomycin treaument shoul
begin snwavenously. Chioromycetin and Terral

mycia are superior 1o aay
previons remedy. In other ricketusial discases, the broad-spectrum anti-

biotic treatment has becn suceessfully used. Although ricketsial diseases
can gow be controfled by znubiotics, management of cases cannot be
confined to these drugs alons.

The precondition for 2 rational course of therapy is the knowlcdgc. of
Ubaratory data of these discases. This concerns the serum pfoums,
sspecaally the serum albumin fraction, the blood non-protein nitroged,
aod the urinary findings. The managemeot of epidemic typhus, as cx-
planed by Yeomsns in 1948, remaias also today useful and may be

briefly summartzed. In the supportive treatmeat of typhus fever, diligeat
nursing care is a necessity ot ooly duriog the febrile period but also
during convalescence. Complete bed rest is obligatory during the acute
phase of the discase Except in the preseace of edema, the fluid incake
should be regalated as to produce a 24-hour urine output of 1500-1000 CC-
The frequent oral admuistration of fluid throughout the 14 hours prevents
excessive dryness of oropharyageal mucous membrancs. P 1 fluid
administration should be resorted to with certain precautions when oral
fnd fntake is difficalt or impossible.

‘Th: diet should be of high caloric value, adequate in vitamios, and of
high protein cootent In paticats with low chlorides, inclusion of 6-10
Gm of salt 10 the datly diee will rapidly raise the level of chlondes.

Digitalis and other cardiac drugs have no place m the supportive
therapy of epudemic typhus ualess indications for their use are present.
Zﬂn‘gcix'\ve heart failore is seldom found in this discase. But the use of

gitalss, stroph

P of ouabain in peoipheral vascular collapse has
never been of demoastrable value The duration of severe hypotension

with oliguria 15 variable and depends, to a considerable extent, on sup-
pottive therapy. The uswal pertod 15 one to four days. During this time,
supportive therapy is most profitably directed toward prevention of 2
further drop 1n blood pressure, and this 1s best accomplished by the intra-
venous use of plasma, isotonic albumin solutian, or whole blood. Saline
solutions are contra-indicated in these patients. The serum albumin is




18-4 VIRUS DISEASES AND THE CARDIOVASCULAR SYSTEM

zeduced and the administration of crystattaids ofcen zesults in appearance
of edema. The effect of plasma or albumin solution on the blood pressure
is not long-lasting; it must be given frequeasly. Te has been found that if,
by their usc, ose can prevene the onset of peripheral collapse, the patient
may be supported through a most critical period of his disease, The first
indication of an improvement in chese pacicats is 2 risc in blood pressure,

According to Harrell, if the plasma prateins 1n Rocky Mountaia spatted
fever ate fouad to be low or falling rapsdly, or if an appreciable drop in
systolic or diastolic blood pressure gives evidence of impending circulatory
collapse, preformed protein shonld be admiustered Intravenous replace
ment in the form of purified albumin, plasma, or whole blood increascs
the intravascelar osmotic pressure enough to allos crystalloids o0 be
given safely. A very large amouat of preformed protein may be required
to restore to aormal the creculacary blood volume and blood constitucats.
ecause of the possibihity of myocardial damage, the guantity and speed
of administration of parcatecal fluids should be carefully contralled in
order to avord overloading the crrculation and precipitating acute circu-
latory farlure and pulmonaty edema

Soms Sercrat Historatnorooieal anp Cumvicar Fraturss

Some listopathological and chinscal features of cardiac and/or vascular
invoiveruent are observed ta bout fever, rickettstalpox, @Q fever,
and trench fover,

Boutonnesise Fever

Boutonneuse fever (Marselle fever), a tsck-borne, acute nckerssial
discase cademic 1 the Mediterranean basin, 1s characterized by an abrupt
onsct, fever lasting eight o 14 days, pains o the back and the hmbs,
headache, insomma, a rash, and an almost abways favorable ourcome.
The case fatality 1s less than ons per cent The site of the ifecting bue
can be demonstrated 10 8o per cent of cases The smsal leston #s a small
uleer showing a black necrone center {rache nowe) This nlcer shriaks,
drics to form 3 black eschar Boutonneuse fever withour primary eschar
presents a pieture very simslar fo murtae typhus, In both there ts 2 macuf?-
papular cruption, although 22 boutonncuse fever the papular tendency is
more prosounced (Woodward). Bautonneuse fever may occastonally
produce a hemorrhagic rash, the lessons are profuse flnd scactered over
the palms, soles, and face and persist longer leaviag pigmensed masks
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t1ve Werl-Felix reaction oceurs late 1 the course of the illnets.

‘1\{15?:;051: sections of the maculopapular rash r‘:\':zlcd hyperplasta of
sascular endothelium, lymphocytic and monocyzic penwvascular infiltra-
uons afiecting the papillary and subpapillary vascular plexus. Acute
congestion and hemosrhages occur.

If?m: of our cases, zhgc soyear old patient complained of .h:auh:hc,
palputacions, breathlessness on exertion. There was tachycardia,
sweatng, Electrocardiographic alterations were minimal (PR prolonga-
tion 023", Fiaally, the patient recovered without sequelac.

Aurcomycn has been found to shorten the perod of disability. The
b fever of the Med area is closely related to the
boutooneuse fever of Equatorial Africa, and there is cross-ummunity
berween the two types

profuse

Rickestsialpox

Rickerssialpox 1 2 mite-borne, acute disease charactenized by an initial
lesion, fever lasuag for one week, a vancelliform maculopapular rash

Headache, chulls, or chully sensations charactenze the onsct of systemic
k O lly enl of the spleen and of lymph nodes
and tachyaardia occur The 1mtial lesion may petsist for three weeks and
longer The picture may be confusing espectally 1 the rare cases with
absence of the 1imal lesion Ricketrsialpox shows similarities to bou-

toancuse fever, but there arc some chimcal and serological differences,
especially the failure of 1

serums to aggh Proteus
X 19 The paucats show a high antibody tiver duning convalescence.
H hology of the lesions show f1us. Some of the
aapillanes undergo 3 thromboue process Dolgopol reported extensive
ustologic al in a case of rick 1pox. In a fresh papul \
leston, the vesicle occupied the entire thickness of the epidermis, the
tnttaepidermal vesicle covered with a thick layer of cpithelium showed
Bydropic changes and some disintegration of cells with fragmeatation of
sucler The basal layer was largely preserved. Nucler of polymorphonu-
dear leucocytes migrating toward the vesicle were present in the upper
Iayer of the conum, there was also a thrombosed blood vessel Shight
4Buse monenuclear inflwation was observed in lower fayers of the
torium  The \l

papular rash of rick pox 15 microscopieall:
sumlir to the eraptioas of ather rickensial dseases ia regard to chfracm);
and b of the ¢ellular 1af) but the 1nfl are much
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heavier than fn other rickestsial diseases. Kasyorrhexis is quite prominent,
Mast cells densely packed with metachromic granules are nomerous, while
plasma celfs are absent. The vascular changes resemble those of serub
typhus bus arc less severe. Incomplete homogenous thrombi and absence
of arteritis and hemorrhages are cypical of the cruption of both diseases.

According w Dolgopol, microscopic examination of the rash has its
place as an aid in the diagnosis of rickertsialpox, especially if 2 suspicious
disease appears in an area previously free from tha disease. The histologic
examination of a skin lesion may be completed long before the report on
the sccond specimen of blood (for complement fixation test) is available,
and cultivation of the rickettsta from the blood of the patients is so
complicated and protracted as to make it unsustable for practical diag-
nostic purposes.

Rickettsialpox has to be added to the other ricketrsial diseases in which
the effece of Aurcomycin is curative.

0 Fever

Q fever is usnally characterized by an extremely sudden onset, chilliness,
fever, severe headache, anorexia, muscular paws, and later respitatory
and gastrointestinal symproms. It is endemic 10 many parss of the world
and a widespread infection of man and domestic antmals Q fever is caused
by Ruckettsza burners which possesses the geaeral properties of other
rickettsiae, te, thewr morphology, staimng propertics, aad growih
requirements; it differs from them in its relatve reststance to adverst
conditions of temperature and humdity and to chemical agents. Q fever
does mot develop agglutmuns agamnst protcus orgamsms Rucketsh
burneti is casily 1solated fram the blood of panests by inoculation of
guinea pigs duning the first day of dlness

“The most sigatficant findiag in Q fever is an unproductive cough and
crepitant rales 10 the chest 1 the majonty of cases, occasionally there is
shight dulness, diminution of breath sounds, or a fracton rub, frequently
in the lower lobes, Radiological evidence of maluple pulmonary infiltra-
tion is common The multiphicicy of lestons scattered through the lung is
said 0 be oae of the distnctive features of Q fever, In other cases, there
is an infiliration of uniform ground glass deasity, crcumscribed in
periphetal pottions of the Iu}xg But g Hly the p i§ timcall
indistinguishable from atypical pncumonia of the cold agglotimn type,

joflucoza pacumonia, of psittacosis
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Qfever lasts from one to 15 days of more. The pulse is sl'ow in r:l;;:on.
1o the height of fever. Scverc cascs may show a'shght qmonsl. e p:n
womegaly 20d liver tenderness are frequent, while splenomegal yz o
occasional finding, Pleusal effusion may occur. Q fever often causes
woflaenza-like disease without any localization i v.h:h lu;f: S

a rash, L Y
‘hg:c;:;d‘:s aus\nllz oot %CVd:Sption (Denlinger; Beck, Beli, Shaw,
203 Bucbrer; Simrock and Stegert; Babardiers). Q fever may resemble
the course of brucelfosis, Invofvement of the central nervous syscem and
of the meninges is frequent, but aseptic lymphocytic meningitis as the

oaly sign of Q fever is rarc (Dealioger; Wegmann; Sicgess; Germer 2ad
Schauber),

Itis rarely a semous disease and is usually susceprible to anubx?m?.
But there are Q fever patients who continge to have an eveniag ris¢ in
mpetature for more than two months. A recurrence of symptoms, fever,
and even consolidadon may occur in some cases. Complications may
develop in the second to the sixth week after the onset of Q.f:\[:r. cven
whea the fever 55 appasently coatrolled by Aurcomycin or a similar anti-
brotie, Sach complicanons 1nclude thrombophlebius, pulmonary cmbo—
lsm, epididymuns, encephalitis, pancreantis, lymphocytic meningitis
(Moeschlin and Koszewsks) Complications occur especially in persons
0527 40 years of age. These patieats ace weak, casily faugued, somewhat
mentally depressed for long periods after fever has subsided. A more
prolonged Q fever has been observed also in elderly patients, Marmion,
Stocker, McCoy, Matloch, 2ad Moore reported fous fatat cases of Q fever;
two (possibly threc) of them had pulmonary infarction. Oae of them had
beca febrale 1neermuteently for three months whea he dicd, and znother
128 had attacks of fever for scveral years 20d had a high titer of Q fever
2nubody for at least the last six months of life, These cases suggest that
Q fever may become chronic, and although the disease usually responds
o annb such as A ycin, Chl yeetin, and Terramycin, the
severe long sranding cases are resistant to drugs,

. Varying degrees of 1avasiveness of Q fever may cxplain an unusua}
iatensity of sofection depending at least as much on the sus

ceptibility of
wdividuals a5 on any property of the virus, Rickettsea burness may continue
10 parasitize not only 2 gutaea pig but also a human host for many years
after the wutial 1nvasian,

Few detatls of pathology of Q fever age available,

Qfeveris clinically
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and pathologically much more variable than other rickessial diseases.
The principal finding {s a focal or confluent bronchopneumonia and edema
of the lung. The broachog oz with teac ¢ells predomic
nating i the exudate is consistent in type with a sicketisial infection
(Peerin). According to Wolbach, the long persistence of x-ray evidence
of consolidation suggests that resolution is not the usual maance of repaic
and that organization of the exudate is the usual course in secovery. This
pathology may cxplain that in older individuals Q fever may be much
more serious especiafly in cases where fever persists for several months.
Cardiovascular 1avolvement 1n Q fever is not conspicucus. A relative
bradyeardta is regarded 2s characteristic of the discase in neacly all the
ontbreaks. Denlinger found in some partents fancuionsl systolic murmurs
of grade 1 or z intensity, heard best at the apex. A pericardial rub was
heard in onc patient over a seven day period starting with the thied day
of Hliness. This patient had pacumensa in the hngalar postion of the kit
upper Jobe. Pernn found in 4 43 year old man having dicd from Q fever
coronaty arteriosclerosis with a0 old orgasized myocardial infasction
which may have prabably exerted an unfavorable influcnce on the conrse
of the discase. But these ts no cvidence that persons not otherwise sub-
fering from heart diseases experience demonstrable embarrassment of
cardac foncuion duning an acute attack of Q fever. Bur the occasional
possibality of cardrovascular tavolvement in Q fever is suggested by some
findings in exper ! animals Lilic found m gumea pigs jnfeceed
with Rickesssa burers small focal granul lesions d
throughout pracically all organs and tisues consisting of vastular
codotheliosis and perrvascular collectsons of cells of the lymphocytic
setics, monocytes and fibroblasts. Germer did not abserve dusseannated
vaseulitss or peravasculins but sterstitial myocardinss Incesseitial myo-
cardins, found 10 infected guinea pgs, 15 sumilarly comparable with that
described in human nfoctions (infectious mononucieoss, mumps, polio-
myeliis) (Germer).

Q fever is very resistant to subfonamides and penterdlin: Many physicians
consider Autcomycin to be supertor €0 amy previous therapy used for this
discase thongh the response of Aurcomycin ss variable

Transfusions and oxygen therapy are occasionally vecsssary in sup-
portive treatment of severe cases Patients convalesang from Q fover
shonld oot be allowed to get ap o to leave the hospreal too soca and
should not be pcrmiucd o ceturn to wark uncd the temperature has been
aormal for three to four weeks (Moeschlia aad Koszewsks),
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Trench Fever

Ticoch fever (Quintana fever, Five day's .(:\':x., Shin‘ bone fever,
Woltyizn fever, His-Werner Disease) is an infections dxs.:as: ch‘nac-
tenzed by sudden fcbnle onset, postorbical headache, pains in the limbs,
especially in the shins, froquent calargement of the spleca, and not rarely
by 2 pale, blorchy rash Charactenstic is 2 tendency to pew attacks
occurring weeks, moaths and sometimes years after the primary onset

The discase was prevaleat from 1915 to 1918 dunang World War 1 on
the Eastern 20d Western fronts, probably originatiag ta endenuc focuses

i Russia. It appeared on the Western front ** wholly unexpectedly, like
2 bolt from the blue."" Foll demobit the diseass d .}

PP

but 1t retained the potentiality of again becoming epidemic when similar
condutions of lousiness and overcrowding had again occurred. This was
the case 1 World War 111 the German Forces on the Eastern and Southern
fronts. It did not occur on Afhed sides

Trench fever seemed to be hmited to Central Europe It was rarely
observed 1n the cxval population. But from other parts of the world treach
fever bas been also seported, 1€ was present 10 Spain, in Abyssinia, 1
Japan. Parrot descnibed a2 case from Algeria which coaformed in alf its
chnical featutes to trench fever This author suggested that some of the
tases diagnosed 10 Algena as relapsing fever without spirochetes may be
cxamples of trench fever

The discase 15 usually conveyed by the bite of the louse. The agent of
the diseasc 15 preseat 1n the blood of these paucnts and oceasionally of
healthy persons Experimental transfer of the nfecuon from man to man
was cffected by 1ntravenous 1woculanion of infected blood. Infection was
also achieved by bringing the causauve agent present 1a crushed lice 1
contact with the abraded skin of 4 non-immune person. The preseace of

Reckeitsrs quintana or wolbynsca 10 the tatestines and feces of lice 15 corre-
lated with the infectivay of the disease

Stratns of lice free of Rickestssa quintana may become 1nfeeeed with this
organism when fed upon patients with treach fever not oaly 18 the acute
su‘g; but cven many moaths after the first attack of the disease. According
1o Weyer, the xenodiagnosss of feeding body lice on
with 2 considerable number of paucats y Fersonswas succesful

Some species of the Reckestssa quintana, 1solated fr
3 Ol patients,
1 the laboratory 10 contnuous lice passages Explanpt:nnn-c h": o
with wfected stomachs of lice showed that even 2 formigb:p:[r:::::
¢
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explantation the Ricketsia conld be inocutared to lice by vaccinating
them with culturetmulsions. Dricd stomachs of infected lice transmiteed
by rectal vaccination to body-lice after 21 days and dried feces of in-
fected lice transmitred after two and one half years offered positive sesults,

Mohr and Weyer reported positive louse feeding tests of pacients who
suffered from treach fever 1370, 1020, and 2880 days after onset of illness.
Koserzesvski described positive results after five to cight years after the
first ateack. Hoenig and Mohr reported a case of trench fever in which the
Rickettsia were detected in 2 person by the lousce feeding test ten years
after the presumably fiest ateack and three and one half years after his
departure from a region in which reinfection was possible. There was z
history of many illnesses suggestive of recrudescences of the disease after
the onset.

The Rickestsiae of trench fever are capable of survival o the human
body for many years after the beginning of the discase; sympromless or
unrecognized actacks are frequent and maintain the chain of jnfections.

The louse feeding test has also demonstrated that persons who show no
symptoms of trench fever may occasionally harbor Ricketrsias.

The Rackettsiae which are regarded as apathogen arc considered as
identical with Ruckestsia quintana. Kostrzewski thought that such apath-
ogen Ricketesiae may d ate theit pathogenictty whea they reach
a susceptible host. The Reckettsra ¢ 1s present extracellularly along
the cuticular border of the ntesunal hning of the gut of the louse, thus
differing from other pathogenic Rickettsias

There are also certain morphologic peculanities in Reckettits quintand.
Useful serologic tests have not been developed i trench fever No small
laboratory amimal 1s susceptible to Rackertria quintans Autempts at
cultivation of Reckettsia qurntana wn the chick embryo and n tissue culeures
have failed Asthropods 1 which growth and survival occur are all kinds
of human Hee and some ticks (Weyet)

Jungmana was the first who successfully snoculated a monkey Code-
feoncini teported the tmoculation of two baboons with positive results.
Mooser and Weyer inoculated seven Rhesus monkeys wich four serains of
Ruckestsia qusntans and all 1s showed 2 Ruch iz lasting ten to
81, days as proven by louse test

The incubation period of trench fever i man 15 from ten to 30 days
with extreme limits from five to 6o days Prodromal symptoms of head-
ache and geaeral walaise during the incubation period may or may not be
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peeseat. The onset s acute with shivering af:d a rise in temperature to
2oz or 103 F. Severe headache, anorexia, giddiness, are almost constant at
this stage Nausea, vomiting, constipation of diarrhea may occur. I.aryx.h
gitis 2nd bronchutis may be presenc but are not severe. The chanc‘(:nstfc
symptams of trench fever are the pains over the 1oug_bon:s, especially in
the shins The pain felt in the shin bones arc lancinating ot boring, worse
2t mght, Pams in the legs ate not prescat in all cases Alternate shivering
a0d sweatag are features of the discase. Occasionally the onsct was 1n-
sudions and symptoms of fever, pains in the limbs, headache, giddiness,
a0d tachyeardia have called accention ta 2 more chronic form of wrench
fever,

On craminadion, the pauent's face was flushed, the skin was moist;
there was 2 mild degree of conjunctival congestion (gink cy€). The shin
bones were very tender and the skin over them hyperacsthetic. Spots may
appear on the second ot third day or during relapse, they are piok in color
and extend over chest, back, and abdomen. There were several types of
fever. Characteristic was a paroxysmal spiky fever, the temperature
suddenly shootng up to 10z or 103F. lasting 24 to 30 hours and recurring
after five or seven days apyrexial interval, This type of a certain periodicity
of the fever may last several weeks or months. Another type was a pro-
longed uodolant fever lasting for six of seven weeks with shight remissions.
According to Byam et al, too much reliance should not be placed on the
type of the temperature curve when making a diagnosis of trench fever.
Some cases may be afcbrile throughout.

In all cases, she pulse rate usually was about 100 or more duting the
fever but may be hugher 1n relapses An inceease ia pulse preceded relapses
0d may also be the only evidence of a relapse.

The Splfm was frequently ealarged during the fever period and theres
sfter. White blood cell counts varied from 4500 to 30,000 et cu. mm. In
the wine, 2 trace of albumin was i i

3 present. Hi hagi
nephns was an exceptional occurrence. Encephalomyelitis and neuritis

:‘:x: tmportaat findings of v.{h: discase, but 1nvolvement of the autonomous
cTvous system was more frequent. A pleocytosis and incre: i

hag been found in the cerebrospinal flud. Ac:ycording to Mohars:idwl:i‘::
the invasion of the central pervous system in treach fever may be m:
d\lcefi by the Ruckertsta gumtana which is endowed with marked ncir

opism. Aschenbreaner pointed out that allergic mechanisms play 2 ?—
in the causanon of the eacephalomyelitis of trench fever, payarcle
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Other complications were myocarditis, ancmia, and exhaustion. Tachy-
cardia was a frequent acqurrence, The area of eardize dullness was some
times inceeased in width in chronic cases. Occasionally, the plcture
resembled paroxysmal tachycardia. According to Byam et al, a number of
patjents revealed cardiac wregularitics only dunng the exacerbasions of
the disease. Breathlessness on exertion, precocdial pain, aad giddinss acc
features of subacute and cheonic forms of treach fever.

Generally these symptoms have noc been attributed to direct heast
involvement, bur slight myocardial damage could not be excladed
(Sct helm, Dennig). Aschenb thinks that a long lasung post-
mfectious tachycardia in trench fever 13 caused by autonomous imbalance.

According 1o Mohr and Hirte, cardiovascular disturbances i wench
fever are transient and harmless. In 43 cases of Mohr and Hirre, there
were only two cases with flatteming of T waves and depression of ST
segments, perhaps produced by precedent dsscases

I is probable that in a greater part of cases cardrovascular symproms
may be caused by neurocteculatory asthenia as sequelas €o an exhausting
disease, but the perpheral circulation may be also primandy affected in
this discase. It ss unde dable that quick rchabidication of many
patteats was difficule, finally all of them recovered after a period adequate
for convalescence.

We dop't know much on the pathologic histology of teench fever. Biv
opsy of cutancous lestons show thac the corum of the spats of trench feves
15 hyperernic and edematons Therc 1s pertvaseular lymphocytic infilravon
with a variable number of polymorphonuclear leucocyres.

The sken lestons differ from those seen tn eptdemic typhus in that in
trench fever there are no necroses of the eadothelal cells of the vassels
and no hyaline chromboses, At necropsy, wterstittal myocardstis has beent
found in tsvo fatal cases of trench fever (Dorr, Reuter) Bue in these cases
there has been typhus fever some months prior to treach fever, Inzerstitial
m)roc;u-ditis may have been caused by typhus m these cases In another
fatal case, there was no heart tavolvement (Aschenbrennee). These faral
cases were nor caused by wench fever, Apart from one suterdal case, the
two other persons dted suddenly following the admumistratson of Proatosil
and Pyrifer.

Trench fever ftself has no mortality Recovery was oftea delayed 1n aged
a0d debiligated persons. Treatment was sympromauc Sulfonamides,
2nd other remedics failed.

quinine,
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discovery of A ia marks the beginning of domi of
u::h fever :;\);ohr and Hi}m, Hoenig, and W:y:{advoc:t:d usc of
Awtomydn in the teatment of trench fever, sucssing the r;m.axkzblt:
therapeunsc effect 10 BWO cases. The treatment with this antibiotic must
now be considered wh the diag appears bly certain,
Early treatment is imp for the prevention of cardi lar aod
cther complications of trench fever.
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Addendum

After this monograph had been completed (July, 1955) it became evident
that 2 number of older studies had been overlooked and mew valuable
contributions had been pubhshed in the meantime,

Heace, this addendum was prepared in order to give the reader 2 bricf
account of some additional studies and recent advances. (References are
o Chapters and Scetions in the main text.)

Casersr H

Saphir and Ficld mvestigated che complications of isolared myocardsds
in children. The face that muleiple emboli are often present i several
organs sadicates that the heare is the source of these embolr The cause
of the emboli is obviously the raflammatory change close to the endo-
cardium which produces subendocardial edema or even localized foci of
mural endocarditis, predisposing to the formation of thrombi. Multiple
eroholt constitute a sertous complication and may contribute wo death.

According to de 1a Chapelle and Kossmann, cardiae catastrophes will
be avoided if the physician considers the possibility of myocarditis in
the course of all types of infectious diseases It would scem the part of
wisdom to gsve all pattents with myocarditts occurring 1o varous in-
fectious discases sufficient sest in bed to permit the myocardral ioflam-
matory process to pass o a healed stage as determined chinically and
elecerocardiographically

Sokeloff gave a brief review of the capilary syndrome in virs} anfections.
Iavolvement of the capiilary system 1s much more frequent and common i
these discases than has generally been apprecrated Io 1s possible that the
damage to the capiliary wall 1s onc of the contnbuting factors to the
generalization of viral infectson Citrus flavonoids, otherwise kaowa as
vitamin (@ or the capillary-permeabulity facror, should decrease the injury
to the capillary wall induced by viral sfecuion

Although recently some expersmental evidence of storage of Periston
has been geported, 1t must be emphasized chae plasma substitutes have
¢heir main actron by virtue of the collordal asmoue pressure which they

exert.
The mwechanism of this pressor effect 15 not understood, but 1n !thcasc

of Polyv;ny]pyrrolidonc 1t has beca i that 2 ble ¢
196
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i ins i 11 reduces che
lobulins and globulins in the r.:ll wall se
tt::ﬂ:l)'mptpnﬁ?l:hxty @ addition 1o exerting a colloidal smotic pressure

ofect (Fairle),
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Caurrea, 17

Srctiom o, Measlyy

Further informatog contuucs g develop Conceening *electracaedio-
Saphie changes 1 measles. Bengtsson 2nd Besglund Cxamined 457 caseg
Of mtastes :Icm-oczrdmgraphxcally (o9 children 2ng 42 zduks): Ab-
5 dings were observed in 5 of the children
XTI cent) ang 7 adults (16 7 Per cent), The changes wera
Sausiear g0 fas1ed, on 2q 45, weeks. Oue two year old ¢hslg

€r2ge, 1103
developed 5 fight bundle bragch block which yeas still preseac one year
later

Goldfield, Boyer apd
of 106

ter , ually Teverted ¢ 20tal syythig
IS temprag 1 Speculate thyp though 40atomyc ‘avolvement of
1he bieary docs oocur 1B measles,
le

» 18IS rarcly EVER, Severe engugpy ta
chmca)ly detectab] & be
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Section 4. Varicetls

In a recent repore Hampton, Jr. described the case of 2 woman, 25
yeass old, suffering from primary varicella poenmonia. She presested 2
typical chickenpox rash, dyspnea, tachypnea, cyanosis, hemopeysis 2nd
prostearion when she was admitted to the hospiral. The lower two-thirds
of the chest were filled with medium, sticky rales. Chest x-ray films
revealed an exeensive, diffuse nodular infileration on both sides. The
heare showed siftus tachycardta and & Grade 2 apical systolic murmur,
‘Tatal proweing were §.9 G, per cont and the albumin-globulin ratio was
1.12x. The poor arwerial oxygenation was ihlustrated by an arserial oxyges
saturation of 85.5 per cent on the sixth doy of pulmonary involvement.
The course was that of slow resolution of the pneumonia.

REFERENCE
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Supplesnent 1

Brythema  infectiosum  (Fafth  discase, megalerythema  epsdemicum,
cxanthema varieg , erythema sumplex margmale).

Erythema infccrtosum 15 a rare, probably viral disease It is mildly
contagious and minor epid have been ed [t is a diseasc
of children and young adults, with an acubation period of 6 10 14
days. It is characterized by sudden onset 2ad 2 polymorphous rash on the
cheeks, arms and legs, chicfly on the extensor surfaces, and, to a lesser
degtee, on the truak. The exanthema begtos as 4 fush over the chcc.ks,
gradually growing into 2 bright crythema with rassed edges and spreading
to produce 2 butteclly configuration. In our cases the rasls was most evident
on the face. Within z to 4 days the cruption may appear 0n the extremities
—t0  lesser extent on the chest—as discrete macula, which later grow
into papules 2nd coalesce into 2 Jace- or garland-like paveern. The rash
fades within 3 to 21 days without desquamation There is no coanth-
ema. Sore throat, thintus, malaise, shght ealargement of lymph nodes
and cosinophilia (5 f0 15 per cent) may be preseat. Perechual hcmox:rhagcs
on the palate, bemorrhagic nepbritis 20d hemorrhages ioto the skin may
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e 4ad oz & sign of vascular Jamage. Evidence of fver damage
sl also octasionally be found. .

Roffuanss described, o the bashs of skia biogsics, perivasculaz round
ol mfilation of e suprapapiiise veing asd capillarics and edema of
Siper epedenmal ayess.
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Supplonas 2

Rewtdls snfontm (Stth disease, exanthema subivum, josc 13th of
infeacy}.

Roseolz nfagtum i 2 vieal dueare, the wlecrion being the moss common
febptle exanthema o infants, The discase chuelly astacks during the firsc
theee years of Ife, with peak frequency during the secoad Balf of the
fiest yeaz. Older children 20d adules are not frequently afeowed, but sows
adult cases have been described (Zahorsky, Greenvbad, Curss, Fames and
Freier). Acordmg 1o Pick and Sparhiog, praceically ali affecred fnfants
recelve their wfection from, adult carriers,

Roseala infanrum 15 contagius 20d may oeoue ia hugited ovtbreaks ac
epidemmc farm, sspeatally 1 and hospial

The wenbaston pentad 15 from § to Iy days. The disesse is chacace
E:ﬁzcd by g abrupe ankt, shres or four days of high fover, suggesting
lafluenss, followred by sudden appearsace of a rash {resembling messtes
of German meashes) persisung fot 150y days. For dlagnons iv iy cssemial
that the rash appears as the wemperature falls to normat. The rash ocours
<R the trunk and, 1o 3 Jesser exeent, on the faoe 20 himbs There ace suld
o radungneacy forms of fever for 1 ae 2 days, 20d 3 gight rash Yasung a

few howrs Sevege cases warh hagh and produaged fever also geeur. The
disease 15 frequantl fated

with dsions, which may bast scverat
uytes or hours- Convulsions accur eher st the aaset of soseola infantum

or gt the serond or durd dzy. Thers may be only aoe sonvulsion during
the course of ehe discase or fepeated convulsions on the S2IE DF SwCCessive

days (Windorfer), The

ate probably p Load =
encephalitec processes. Thus vigw is by" s b); weglnge.
or cses sub t9 fomalsi va 03
meningiom, and tention of the fontaned zre omiting, derhes,

shecrved. Phacgagicis, tasif-
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fitis, bronchitis, dyspepsia and oritis may otcur, the fatter most fre-
quently. The cerebrospinal fluid is clear, and the number of cells and Sugar
content may be increased.

Leukopenia is obscrved as early as the febrile stage and Iater becomes
proncunced. The splecn is somettmes palpable and lymph podes may be
palpably ealacged. Recycrences are rase.

The discase should not be considered as absolutcly bengn. Derenberg,
Wright, and Jageway speculated, as did Windorfer, that some cases of
sudden death in mfancy may be caused by severe, nacccognied roscola
infastum. & disease in which meawmgocncephalitis may occur must be
regarded as potentially severe despute 2 wsually favorsble progrosis.
Bereaberg, Wright and Janeway reported on  to month old infant who
had all the symptoms of roseols infantum, meludiag 2 typical rash. He
became critically il on the sccond day of the discase and went o 2
shoek-ltke stage of collapse with rapid, thready pulse, dyspaca, cyanosis
and cold, motted skin This did pot appear to be dus ta byperpyrexia.
For 2 few hours st appeared uslikely that he would susvive, although he
cventually responded o sympromatic shock thetapy The pathogenic
agent shows neurotropam and dermatropist, stace these symptoms pre-
dominate. The agent 13 expenmentally teansmussible to humans and
monkeys. An smdirect transmission may also oceus The viral crology of
roseola mfantum appears to be established (Neva and Badees), and the
cliicat pacture of the discase resembles the West-Nile vieus infecrion as
described by Bernkopf, Levine and Nesson. The maun symptoms of Weste
Nile infeceions are fever for & to 3 days and a subsequent macularor papular
rash. Other symptoms observed arc leskopeaw with & relative lymphe-
cytosis, headache, octasionally pam 1a the back and the fuubs, abdomnal
pan, diasrhea, and vomsemg  Brudumnsks's sign 15 preseat @ childeen.
Most of the cases otcur 1 nfants undee the 2ge of two and i ¢hildren
from three 1o five years The differenuaf dugnostic signuicance of the
West-Nile virus ifection ts evideat 1o areas o which West-Nile virus 18
present, & 0,30 Africa and che Near East

The features of an “upusual epdemnc exaathema™ (as ocourred
Boston in 1531), 2 febrile dlncss of share duration, are sunilas to those
of roscola infantum (Neva, Feemster, and Gorbach) The ages of 38
patients ranged from 4 moaths to 16 ycars. The maculopapular rash
appeared in most cases after the onsee of other symptoms of signs, and
within cec ot fwe days alter fever had subsided Ina few cases the cruption
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i ence of other previous Symptoms of dunug. the fcv.:r.
?:i?ﬁ:::::ixs the casly sggc of the sliness was associated with
frask shaking chitls. There was na ardiovasculas of ceatral n:r‘vm:‘
system fovolseaent, A group of new transferrable agents was 150 1:1
from the feces of several pacisaes by tssue-culture method f““ the de-
welopment of aevtralizing aptibodies associased with the illpess was

d. Both of these suggested the etiolog hup of these

mew agents to the disease.
REFERENCES

rnberg, W , Wright, § and Janeway, €. A -New Englaod } Med 243, 353, 1343

Barrhoph, |, Lemoe, § a2d Nerson, Re J. Tnfece. Dvs 93 207, 1953

Causs, M. Agss, Tt Med, 11,1752, 1953

Greenthal, R M Am J Dis Child. 23, 521, rgna

Grezochal, R M.- Wiscavsin M. § 4, 25, 1941

famss,  aud Frerer, A Asch. Dur Chaldbood 4, $4 1949

Nent F A sud Eaders, ] F ] {mmunol 12, 3150 1854

Newa, F A Feemster, L F and Goarbach, J -] & M AL 1550 $44 1934

Pick, W, 200 Spacling, Je ] . Pedut. 46,219, 3953+

Wstofer, A. Deussch. med. Wehosehe 75, 1207, 1334

Zaborsky, ) Pedussrics 24, €, 39t

Zadatsky, ] Arch Pedut. g2, 6io, 135

Zaboxsky, J - Arch. Pediat §7, 495, 1540

Craeres V
Stihion 2 Infiuenta

Dr White's expenience with heart mvolvemeat 1y influenza changed
berween the third and fourth edions of Yus book Hearr Disease, He
stated (1937) thar “'cardiac snjury 10 1nflucnza bad Yoog been suspected,
2ad by some tncrimmated, but only ja the last few ) cars has actual progt
Been preseated Tu s quute possible that lesser desions of the hears muscle
have often resuleed fram aflusnza, but senious of fatal myocasdsts fs rare.
Most of the symproms, which years ago were attmbuted 0 such 2 cane
ditos, were charactensstically those of a fazegued state or neurocireulatacy
asthena which 50 oft pl th from any infection,”
According o Bieling, the most developed stage of the influenza virus
1a the tofected human body may aither coincide or somewhat precede
e sbrups oaset of the discase The physictan who examunes a typical

hactiza ease sees 2 stage of the ducase in which toxic effecrs on the
waseslar system and worphologic alteranons directly produced by the
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influenza virus have already occurred. The great importance of elipical
secognition of acute hypovolemia in influcnza infection hes become
increasiogly cvident. Schunk, Kluetsch and Schaudig investigated plasma
and blood veolume, hematocrir, circulation time, veious pressure and
arteriad blood pressurc during and, when possible, after influenza, They
found there was an acute hypovolema in the febrile stage, although this
hypovolemia may not be preseat tn the convalescent stage. Hypovolemia
in influenza is produced by capillary damage which may Jead 1o functionsl
vascular disorders, shock and collapse. The administration of sympathof,
cardiazol and veritol in cases of severe influenza is recommended. In cases
associared with collapse or shock syadrome, the importance of plasma
or plasma substitutes (Periston N, Macrodex {[dexeran]) and noradrenalin
is stressed.
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Sectson 3. Interstiseal Prcumenia sn Fofants

Weisse considered interstitsal plasmacellular pocumonia, which occurs
between the cighth and tench week of Me, as a pocumonia caused by 2
pacumotropic virus. Weisse and Breling were able to produce adeatical
pufmonary alteravions ta mice and guines pigs by inoculaton of bacteria-
free matertal from affected infants.

Grucawald and Jacobi described lear and itial p
which inflicted children with sudden or rapid death A viral esiology was
suggested, but a0 svidence of this was available.

Deance and Zoflinger stated that an unusual type of 1afastile plasma-
celiular prenmona frequently occurted i cerrain European countries. The
disease 3s almost climcally asymptomatic untsd late 1n {es course, mfl
shows & marked predilecuon for premacurs or iramature (ofants. It is
confined to the age period of six weeks to four moaths The diffuse inter-
stitial pulmonary infiltration 15 caused by mononuclear cells which closely
resemble plasma <ells. An alveolar exudate 15 also presenc About 22 par
cent of paticats die of clinically recogmzable asphyxiz This dvxs'czs: has
all eatmarks of a6 infectious process and 1s probably of viral origis.

Benecke, Asteroth, Gloggengiesser, Ammich and Weisse obscn'fd
dilacation of the heare, and particalarly of the right half of the heare, in
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s dyiog of inersutial psmacellar pocumonia, Welue sav
wansient sinus tachycasdia and other elec graphic 1:‘:1““’{“5
(especially righe cardac sirsin) in non-fasal cases of plasmacel . ula.mu-
Joramonia 1n infancy. Wessse also described @ case of fntersvial plascu
cellular puewmonia associzted wieh cacephal and ;!.)ghx peingits.
Pacumocystis catinii was found in the luags. Gm&flmd.qt;g:;gz i
sadusion body discases with acidophilic jatramuclear indlusion . ies b;nl
the bsain and Jugs were also observed. Fangerland zucf Voreel deseri
ases of interstitial pl flular p ia in which, according to
Weisse, gromegabic cells with nuclear inclusion bodies were peeseac ia
the sybmazillary salivary glands. The association qf interstitial plasma-
eellshar pacamonis, Pucemocysnis carintd, in the air passages a0d cyto
wegalic incusion bodies in the salivasy glands was f:peﬂc'\l by Baar.
Raspe, Lothr, Henning s0d Tert phasized the imp < ?f
inreased capillary p bolity in itial pl ludac p
of prematare infants. Henning and Terbrucgpen assomed diminution of
plasma protens to be 3 major factor causing the development of dis-
tuchances, According to Wasse, wonspicnous chaoges in plasma proweing
ini al pl lular p were not cvident, but physio-
logieally very low™ values of total proteins were usually found ia pre-
mature babies.

Lansech, Kirmse, Prezyaa snd Gerth stressed that ¢he histologic pavtern
of plasmaceilular pocumonia bore 2 marked resemblance ta that of the
exly state of acure intersrinial fibasis of the lungs {she Hamman-Rich
syndrome). The cluef difference appears ta be that in the Jatter the Ioter-
sucial inflammatory wiilerate conststs of hustiacytes, and only a few, if
497, plasma cells. Also, the end stage of the Jarter 15 marked by con-
sderably mare fibrosts; thas may be because it rups a longer course thag
Phsma<cell pocumoma There 15 even considerable resemblance bepweea
the dinical course of the two discases. In both che Hammaa-Rich syne
drome 20d plasmacel g thete 15 frequently a long, relasively
asympromatic petiod preceding 2 racher rapdly fatal caurse; and, at
aeeropsy, these is the same parador of Gadin,
Yuogs. The authors conclode thac™icis wmpting to cousider the possibility
of 2 close relztionship between the twa discases.”

Wessse emphasized the imp of gew i gations on the sig-
n;»‘&uncc of the n:%ﬂzr findings concermng: () Poacumocysus carinii for
o of i R I ?

del +(2) the reladian.

g a chronic process ia the
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ship between cytomegalic inclusion body discase and interstitial plasma-
cellular pacumonia, (3) the position of giant cell pucumonia, and (4) the
conception of interstitial plasmacellular pocumoniz as the primary
atypical pacumonia of a certain age group.

There still remains the question of whether or nat all the discussed
piceutes of diseases are different illnesses occurring with a certain frequency
and clinical course in cereain age groups.
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Crarrsr VI

Secteon 3. Viral Encephalstsdes and Encephal Y

In the discusston at the Sccond International Poliomyelitis Confcrcfxcc
{(Copeshagen, 1951) Van Creveld mentioned a virus infoction which
probably should be considered 1 the differential diagoosts of the non-
paralyne forms of poliomyehtis The author observed 4 case of e
ccpbalohcpﬁmm)'ocardms" 1w a 4 month old! infane, and assumed 3
viral euology of the discase because of identical observations in xmmfnl

ts and the d ation of fear nclusion bodies i

X
the heart and hiver, ]
Srudies durng the last years have indicared that tick encephalicts 18
frequently associated with t my d1al 1mpai Hloucal
and Slonim observed 4o cases of mck encephalins which occurred 1 the
ncighbcrhood of Strakowice, Czechoslovakia. In five cases transicnt
diographic alterations suggestive of myacardial damage were

clectrocar
preseat. “Thirceen posittve resules of complement fixation tests with sera
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from 24 of 30 paticnts were reported. Lasch and Moritz obs:fvcd in 1948
near Villach in the province of Styria, Austria, cases of recurring meaingi-
tis with recovery after a prolonged course of many weeks, and an epidemic
outbreak of menungo-cncephalomyelitis in 1953. The number of cases was:
f2in 2948, 29 in 1949, 15 in 1950, 34 in 1951, 19 f'n 952, and 64 in 1953.
Many of thesc panents had been bitten by ticks, \Ylfnlc others may
possibly have been busten, The castor bean tck (Ixodes ricinus) is believed
to have transmitted the virus 1n the cases of Lasch and Monitz, Hloucal
(1953), 20d Hloucal and Slomm (1959)- Lasch and Moritz demonstrated
the ablity of patients” serum to fix complements with the antigea prepared
from 2 strain 15olated from panients with the same discase who lived near
the Aastriza botder 10 the Slovenian proviace of Yugosl The virus
which caused the discase belonged to the same group of viruses as the
loupiog-tll virus and the viruses 1solated from outbreaks of human tick
encephalins 1n Czechoslovakia and Russia. Symptoms of pauents suf-
fermg from this disease were an enlargement of the spleea and, oc-
casicazlly, za calacged ver. There were 2lso bradycardiac 2nd clectran
card hic changes sugg of icnt myocardial i
Electropharests of the scrum of pattents showed reductica of 2lbumin 20d
an inerease of alpha-, beta-, and gamma-globuhn, Ophthalmologic ex-
aminanion revealed papilbis 1 5o per cene of the patients. Signs of focal
nephritts and of hepatorenal syndrome were also observed. Recovery
occurred 1a all patienes
lerk:, Bayliss and Cooper reported three cases of Landry-Guillain-
?:lrc syndrome which became complicated by an acute circulatary
ure, and was fatal 10 one panent Evidence was presented to suggest
that 10 some cases wavolvement of the myocardium, rather than loss of
gmph:rzl tone, may have been the cause of c.ircuhmry collapse. Klein
escribed 2 fatal case of 1af 1 iated with Landry-
Guillaw-Barré synd a0d ! myocarduis. Electrocardio-
graphic evidence of myocardial tmpatrment was obtained five days pri
%o death Reske-Nuclsea and Mogeasen observed a faeal case gf rnor
year old youth nlliceed W:: ci:z‘!;fc{m: muucnuc;:osis and po[)'radicnli:n?:
b o lear cells
the heart muscle and many organs It ha ato
phiaty of acrvaus symp(gms %n mf:moi:sbcnc:::&iz;:;:h“ the muli-
au;rgm o;lgm, for there 15 80 known viral infection, apart may have an
f;? g?:;:l?ﬁﬂ?ﬁd:‘ﬁtch capricous wvolvement
. ords, the basic pathology

at every level
of the netvous
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ship between cytomegalic inclusion hody discase and interstitial plasma-
cellular preumonia, (3) the position of giant cell pneumonta, and (4 the
conception of interstirial plasmacellular pocumonis as the primacy
atypical pacumonia of a certain age graup.

There seill remains the questson of wheshes or not all the discossed
pictures of discases atc different alinesses occurring with a certain frequency
and clinical course in certain age groups.
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Crarrss VI

Secteon 1. Viral Bncepbalitsdes and Enseph
In the discussion at the Second International Pojiomyelitis Canfercace
(Copeshagen, 1g952) Van Creveld mentioned 2 visrus xn{ccuun which
probably should be considered ta the differcattal dragnosis of the pop-
parafytic forms of poltomyeliis. The author absecved 2 case of “en-
cephalohepatomyocardiuss”™ in a 4 month ofd snfanr, and a§scmcd a
viral etiology of the diseass because of wdennical obssrvattons in antmal
experiments and che demoastration of intraauclear raclusion bodies 19
the heart and liver. o
Studics during the Jast years have andicated that tick encephalius is
frequently assoctared with teansient myocardsal ump Hioucal
20d Siomm observed 4o cases of tick encephahis which occutred 1n the
neighborhood of Strakowice, Czcchoslovakia. In five cascs transicat
electrocatdiographic alicrations suggesnve of myocardial damage were
present. Thitceen pasitave results of complement fixatson tests with sera

s
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Cusprss VIIL
Coxsackys Virus Daseass

i icardutis
d Farasworth, Fina, Weller 20d Morgan reported pericar
”I;od:: oy of epidemic pleurodynia. van Creveld, de Groot, Hartog
ad Lie ging Kim stated that in cases of Bornholm's disease 2 myocarditis
wis oceasionally found which bied the histiologic picture of acute
watersticial myocardauss of infancy.
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Crarzz IX
Supplemens 7.

Roft Valley Feser

Roft Valley fover (enzootic bepatitis) 1s primanly a disease of cautle
a0d sheep. Infection of human beings 1s an accidental event 1 the patural
history of the disease. In humans Rafe Valley fever is clinically un.
disuoguishable from sandfly fever, dengue fever and influenza. The
moreality is very low The disease has been reported from Africa. Dauboey
and Hudson (1931) fisst described an cnzoou hepatitis affecting shecp,
Catele aad goats 1n the Ruft Valley of Kenya Colony (British East Africa).
Infections amang persons 1 contact with infected animals then occurred,
4cd the paper by these authors includes a report of Garnham relating o
2 successful experimental transmission to man.

Ruft Valley fever is caused by a very small virus, 20d has a mortality
of mare than gs per cent among unbora and newbora lambs a0d 2 moderate
mortality in cwes and cows. In sheep the 1liness shows cxtensive focal
Tecrosis of the liver, ded by pia-poi hag icd
tion of the splcen and lymph nodes, petechial hemorrhages jn all :lsccrz
hemorrhagec ententis, tubular nephritis, and subepicardial ecchymoses m;
the venricles of the heart. Thete are also subendocardial extravasations
la the Jeft ventricle and hemorrhages in the cortex of mesenteric Yymph
glands, The Iiver shmvs. hyaline degeneration closely rescmbling Sm
Counaitman bodies seea in the human liver infected with yellow-fever
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complicatioss, or even of the discase itself, may be primarily a disorder
of the blood vessels, i.c., an allergic vascutitis (Librach).

Bernstein and Wolff deprecate the theory that the neurologic complies
sions in infections mononucleosis may have such a basis. They state, it
appears that the nervous system is directly invaded by the uoknown ageat
causing iofectious mononucleosis.™
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Section 2. Poliomyelivis

Ullacker found, among five fatal cases of poliomyeltus in chuldeen, two
with interstitial myocardins, He also found that 21 of 62 poliomycliric
cases revealed abpormal clecrocardiograms, and of these a1 cases, 20
showed changes of one or more T waves and 7 indicated Q-T prolon-
gations. The electrocardtograpiue changes, suggestive of myocardits,
appeared carly 1 the course of the discasc, and persisted for several weeks
or months. The prognosis of myocarditis in pohomyehtis is usually good,
but the heart discase may present a daager for paticats suflering from
bulbar and bulbospinal forms.

In these patients respiratory embarrassment may occur simultancously
with circalatory faitare which, 1 turn, is duc to deseruction of the vasa-
motor center If the heart muscle js already damaged at this time, agoxemia
and cirealatory collapse may result 10 suddes myocardial failure. Schaper
and Schuleze-Jena report abnormal electrocardiographic findiags in 28 of
54 Whomyclmc chsldren (51 g per cent). Cardu{ or cxtracardul' causes
were responsible for these alterateons. Intersticial myocarditis was
observed in three of four fatal cases.
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Casrrez X
Scaan 2. Infecrsens Momonucdeases

Rlein who ceported 2 fatal case of Landry-Guillain-Barsé syndrome in
aections mancaucleasis, fauad cellnlar tafilrations of large rovad cells
with basoghglic plasma situated berween myocardial fibers. There s 2
moderate prolifesation of the 1nterstitial vissae. The alteratians observed
1 che hease swere compatsble wach clect diographit evidence of myo-
cardial damage seen five days prios to death. Wemer observed in a2 facal
wast of 1nfecnons monomutieosss that voe myocardal pesivascnlar focus
sonsisied of Jymphocytes Reske-Nilsen aod Mogensen soporred mono-
suckear cell snfifteation of the heart in 2 fata) case of sofectious mopy-
aucleusis and polyradiculitis.
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Cuarrer X1

Epsdene Typhar

Brol stressed the ungy of myccardutis in epi typhus.
Myocardsal lestans of focal shape, so called “typhus nodules™, and
diffuse iprorsunal myocardins were presenr. The myacarditis which
osturs und b the endocardivm may be responsible far i
o 1he conducuon system 2a8 sudden dearh, Cardiovascalar distusbances
have been observed 1 10 2 years affer the onset of cpidemic typhus,

Gruber alse emph: d the 1mp e of dinss in cpidemi
fypbus Endocard developed on the

was rare Thromboend
basss of m‘:ﬂulymg u'\yotzrdm wofiltraeton, According to Ash a0d Spirz,
cellul; duzis 15 wsually present in epi-

£:0)
a5 24
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virus. Acidophilic intranuclear inclusion bodies are preseat, but are more
homogenous thaa those observed in yellow fever.

It is assumed thar Reft Valley fever js naturally transmitced in sheep
and castle by 1 mosquito active at mighe. The existence of 2 sylvan cycle
involving certain mosquitoes and wild animals of usknowa specics secms
probable (Smithburn, Haddow and Lumsden). There is no cvidence to
suggest that human beings are infected by msect veccors (Dick) and,
therefore, they presumably play no patt fn the survival of the virus
(Gledhill). Accidental human fafections have been observed in practically
cvery laboratary in which the virus has been studied The infections among
persaas in close contace with fnfeceed zacmals and careasses ase frequone,
but there 15 no evidence of a person-to-person spread. Infected milk may
be a source of the discase

In mas che incubation period lasts ftom five o six days, aad the onset
of the discase is abrupt with high fever svhich lasts two to six days. The
symptoms ase sumilas €0 those of waflusnza, and the temperatuse is of the
saddle-back type. Symptoms and signs referable to liver unpairment arc
abseat. The disease lasts for & fow days and the convalescent periad is
short One of the cases recorded by Daubney and Hudsoa developed de-
fective viston, and carly rermal changes have besn descrshed (Freed,
Shrire)., It would appear that the onser of eys symptoms after a febrile
iliness 1o Africa should suggest Rufr Valley fever as the cause (Drck).

Schwentcker and Ruvers reporeed a fatal case of Refe Valley fever o
which 2 laboratory worker died from venous thrombosss 45 days after
the onset of the dtscase. The acuve stage of Ruft Valley fever had substded
some tume prios to deach.

During the febnile period of the discase a diagnosts can be made by
isolating the virus from the patient’s blood This may be shown hy tnocu-
lating mssce Acute and convalescens cises can be tested for the existeact
of virus-nentralizing antiboadics, which can sull be demonstrated as long
as 12 years after recovery (Sabin and Blumberg).

The hepatic Iesions produced by Ruft Valley fever in aimals resemble
very much shose observed 1n the liver of humans dying from ycllow fever.
But there is no reason o assume that Ruft Valley fever produces con
siderable hepazic lesions i man. Congesuve and hemorrhagic mani-

ionally thrombo-embolic compl )rs, suggest that the

festations, o y
chicf altecations caused by

vessels.

the disease 1 man occor 1 and about blood
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Teutrugamushi Diseass

According to Settle, Pinkerton and Corbett, generalized vasculitis
always oceus in serub typhus, and i may lead to pcnpi}cral. collapse. A
damaguag effect of 2 rickettsial toxia on pcriphu:zl capillasics may also
play a role. Myocardins invariably occurs; viz., in zbofxt half the cases
it caused myocardial necrosis of varying degree, so thzf it may have.b:m
responsible for death from heatt failure. Ash and Spitz regarded inter-
suual myocarditis as 2 very stnking charactenstic of scrub typhus. 'l:h:
myocarditis was characzenzed by the p i of large b ..“ 1
mononuctear cells, with plasma cells, monocytes and eosinophilic histio-

cytes also prescot. The reacuon frequently was intesfascicular and occutred
arousd the arterioles and venules.

A few myocardial fibers und visible degs i Ithough
fragmentation of myocardial fibers was also common. This dispari
berween the degree of cellular infiltration and the degeneration of myo-
cardual fibers was pronounced In cases of serub typhus Sangster and Kay
fouad cardial ditaration and fall of blood pressure on about the twelfth
1t f h day of severe )} Cyanosis was frequently ob-
scrved, but no heart falure occurred. Howell teported no abnormal
elecrrocatd phic pattern in 200 cases of patients convales-
cene from scrub typhus Sokolow and Garland fouad some electrocardio-
graphic changes 10 a few convalescents. The cause of cardiovascular
imparment 11 these cases 15 not thoroughly understood, although it may
be atributed to scrub typhus.

Likoff noted clectrocardiogtaphuc alterations in 10 of 100 patients he
observed for scven weeks after scrub typhus, In five of these paticats the
changes persisted for che entire scven weeks Bundle-branch block oce
curred in two patients and intraventricular block in one,
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demic typhus. Electrocardiographic altcrations observed in epidemuc
typhus arc to be considered not anly as sequelae of myocarditis, but also
as products of extracordial factors. An abnormal electrocardiogram is not
always reliable proof of the presence of myocarditis. A histologically
extensive myocarditis may be found in ryphus patients with previausly
pormal clectrocardiograms, while fasal cases with absormal electrocardio-
grams may reveal either 2 myacardits or 2 normal myocardium (Aschen-
breaagr, Boha, Norvite).

Abnormal clectrocardiograms during and afeer epidemic typhus have
been repareed by Aschenbrenner, Bohn, Cogan and Heinrichsdorf; Cogan,
Garreron, Hervé and Solar; Gruebel and Krause; Kuhlmann and Reinrich;
Laurentius, Licbas, Norvite, Robbers; Siedeck, Kasperczsk and Fantag
and Yeomans, Sayder, Murray, Ecke, and Zarafonetis. Some authors
conclude from clectrocatdiographic recordings thas permanent myacatdial
impairment e typhus is sare {Gruebel; Siedeck, Kasperenk and Fanta;
Robbers).

Schacfer saw chemical changes of the blood and wrine i paticots suf-
fering from epidemic typhus, and usually found alterations in the chlocide
content of blood and urine. Aftered permeabslity of the capidlarics 25-
sociated with hypovolemia was also suggested.
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Erythema witcuosum, 138139

Eryrbema simplex masginale, s Ecythema
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Q Fever

A relative bradycardia, especially in severe cases, is frequent in Q
fever, (Dardini; Dennig, Gsell; Guischer and Nufer, Janton, Boadi and
Sigel; Ofiphant and Parker; Rillier and Keil). According to Heagsl,
Kausche, Laur and Rabenschlag, circulatory collapse is rare, transiens
clectrocardiographic alterations were observed is only onc casc and
patients previously suffering from heart disease had severe cardiovascular
involvement. Wendt reported three cases of Q fever associared with
myocarditis.

Cervini and Longo described a case of Q fever i which the mais feature
was a shock-like syadrome. They sard thar the fall of blood pressure
probably resulted from a decreased blood valurae and wapaired vasomator
activity. In such a shock-like syndrome, intravenous infustons of plasma
or plasma substi and noradrenaline should be employed. Hent and
Germer obscrved thrombosis and pul y embolism, and found there
may be pulmonary infarction without demonstrable thrombosis. Dis-
turbances of peripheral vascular circufacion with subscquene intermittent
clandication also has been scen after Q fever. Such alterations may Jast
4 o § moaths The convalescent from Q fever may also experience vaso-
lability, inclination to collapse and transient hypereensson (Hengel,
Kausche, Laur and Rabenschlag)
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Hemorthagic fever, s Epideic hemor-
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