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N one of th e  num erous publications dealing  w ith  m yocard itis  in  fa ta l 
po liom yelitis  appears to  be s tu d y in g  it  in its  re la tio n  to  th e  nervous system , 
w hich  th e  v irus is know n to  be  capable of p en e tra tin g . N or is p roper acco u n t 
ta k e n  o f those  changes due to  lesions in th e  in n e rv a tio n  w hich, ow ing to  th e  
a lte re d  troph ism  m ay give rise  to  diverse pathological processes on th e  p e rip h ery  
w ith o u t any  direct ac tio n  o f th e  pathogenic agen t. Konovalov  [10] is one o f  th e  
a u th o rs  to  po in t ou t th e  p ro b a b ility  of such p e n e tra tio n  to  th e  nervous system . 
In  view  of th is  s itu a tio n  we decided to  investigate  in  a g rea t p a r t  o f ou r m a te ria l 
n o t on ly  th e  m yocard ium  b u t  also th e  neural e lem ents th a t  p a rtic ip a te  in  its  
in n e rv a tio n .

F irs t Robertson an d  Chesley [14], then  Abram son  [1 ], an d  la te r  on Cowie, 
Parsons, Löwenberg [5] as w ell as Saphir and  W ile  [15] furn ished  re p o rts  on 
m y o card itis  in  po liom yelitis. Saphir  [16] observed  m yocard itis  in  10 o f 17 
cases o f poliom yelitis, o f w h ich  2 were severe d iffuse, 6 circum scribed , an d  2 
m o d era te . Dolgopol an d  Cragan  [7] found m y o card itis  in  18,4 to  27,2 p e r  cent 
o f 87 cases. They d isting u ish ed  th ree  types ; th e  f irs t  was found to  be  ch a r­
ac te rized  b y  an increase in  th e  num ber of nuclei a n d  a th in n in g  o u t o f fib res ; 
th e  second b y  the  presence o f m ain ly  m ononuclear in filtra tio n  am ong  alm ost 
in ta c t  m uscle fibres ; th e  th ird  b y  h istiocy tic , lym phocy tic , m ononuclear, 
an d  leucocytic in filtra tio n s . Ludden  and Edwards [12], Connel [4 ], Laake  [11] 
a rriv ed  a t  sim ilar conclusions. According to  th e  lite ra tu re , d iffe ren t au tho rs 
h av e  found  m yorcaditis in  from  12,5 to  86 per cen t of th e ir  poliom yelitis cases. 
C om m enting on th e  w ide difference betw een th e se  figures, Teloh [16] th o u g h t 
i t  p robab le  th a t  ce rta in  v iru s  s tra in s had  a g re a te r  a ff in ity  to  th e  m yocard ium . 
Fox, Sennet, K uzm a  [17] s ta te d  th e  sam e view . Jungeblut and  Edw ards  [9] 
successfully passaged to  m onkeys virus from  th e  m yocard ium  o f p a tie n ts  who 
h ad  d ied  of poliom yelitis, an d  th e reb y  proved  th e  presence of th e  v iru s  in  the  
m u scu la r tissue of th e  h u m an  hea rt.
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Material and observations

In  th e  years 19 5 0 — 53, necropsy w as perfo rm ed  in  27 cases of acute 
poliom yelitis a t  th e  L ász ló  H ospital. T he y o u n g est su b jec t w as 15 m onths, the  
o ld es t 52 years o f age. I n  th e  series, 20 w ere m ale  p a tie n ts  an d  7 fem ales. The

TABLE I

N
um

be
r

C
lin
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m Number 
of days 
elapsed 

since 
paralysis

Inflammatory infiltration

Myo­
cardium

Peri­
cardium

Nerves of 
pericardium Vagal plexus

Nodose
ganglion

Superior
cervical
ganglion

Central
nervous
system

l b 4 + / + + + +

2 b 2 + + + +

3 b 3 + + - + +

4 b 5 + + - +

5 b 1 + + + +

6 sb 3 + - - +

7 b 4 + - - +

8 sb 3 + + - +

9 sb 4 + + — + + + +

10 b 5 + + - +

11 sb 3 + - - +

12 sb 2 + - - +  + +

13 bp 4 + - - +  - +

14 L 10 + / + + + +

15 sb 2 + / + + - + +

16 s 3 + / + ' - - +  + + +

17 sb 2 + + + © + + + +

18 b 2 + / + + + © + + + +

19 b 5 + - - + + + + +

20 e 7 + - - + + + +

21 sb 3 + - - + + - +

22 sb 7 + / + + + © + +

23 sb 4 + / + - - +  © + + + +

24 b 4 + - - + + V +

25 sb n + — - + + - +

26 sb 5 + / + - - + + + +

27 sb 4 + — — + + — +

Signs and abbreviations used  :
b  =  bu lbar, sb =  spinobulbar, bp  =  bulbopontine, L  =  L andry , s =  spinal, e =  encepha­
litic , +  =  inflammatory in filtra tion , ( + / +  =  muscle destruction, — =  no inflam m ation, @  =  
destruction  of the myelin sheath , © =  no destruction of th e  myelin sheath, v  =  haemorrhage. 
I n  p laces left vacant no exam ination  was performed.
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clinical m an ifestations o f  th e  disease v a ried  (Table 1). T he sections p rep ared  
from  th e  cen tral nervous system  confirm ed  th e  d iagnosis of poliom yelitis.

O n gross ex am in a tio n  th e  h ea rts  show ed no d is tin c t charac teristics. 
T he m yocard ium  was fo u n d  to  be red, th e  m uscu lar p a t te rn  som ew hat b lu rred . 
The ca rd iac  veins and  th e  cardiac cav ity  w ere rep le te  w ith  coagu la ted  b lood. 
P u n c ta te  or even len til-sized  haem orrhages w ere fre q u e n tly  found  u n d e r th e  
v isceral m em brane of th e  endocard ium  an d  p ericard ium . In  one case a th ro m b u s 
was reco rd ed  in the  au ric le  of th e  r ig h t a tr iu m  an d  a  haem orrhag ic  in fra c t in  
th e  lu n g  (case 1). F rom  8 to  10 sam ples w ere tak en  from  each h e a r t’s le f t a n te rio r 
and  p o ste rio r v en tricu la r w all, from  th e  apex of th e  ven tric le , from  th e  le ft 
p o ste rio r papillary  m uscle , from  th e  v en tr icu la r  sep tu m , from  th e  w all o f  th e  
rig h t ven tric le  and t h a t  o f  th e  righ t an d  left a tr iu m .

M yocardial lesions w ere m ost f req u en t in  th e  le f t ven tric le . In  re la tiv e ly  
few er in stances was in f il tra tio n  found in  th e  p ap illa ry  m uscles and  in  th e  left 
a tr ia l w all. The p re d o m in a n t find ing  w as th e  p resence of in f iltra te  in  th e  
in te rs ti t ia l  connective tissu e , often s itu a te d  a round  vessels (Fig. 1). The in f iltra te  
consisted  m ainly o f lym phocy tes, p la sm a  cells, m ononuclears, fib ro b las ts , 
h is tio cy tes , m ast cells, w ith  occasional neu tro p h ile  an d  som ew hat m ore eosinophile 
leucocy tes. P ericap illary  haem orrhages, serous in filtra te s  were observed a lm ost 
in v a ria b ly . In  m ilder cases, th ere  was no loss of s tr ia tio n . In  m ore severe ones, 
in  a d d itio n  to  the ce llu la r in filtra tio n  described above, th e  degenerative changes 
s c a tte re d  over small a rea s  included m yofib rilla ry  frag m en ta tio n  ; vacuolisation  
of th e  m yoplasm , som etim es its  d isin teg ra tio n  in to  a d u st of granules or its  
s a tu ra tio n  w ith serum  ; th e n  swelling or vacuo lisa tion  of th e  nuclei. In  these  
lim ite d  areas also leucocy tes were p resen t (Fig. 2).

O n  th e  basis o f th e se  findings two classes of m y o card itis  w ere d istinguished . 
T he cases of m oderate  severity , w here in te rs titia l in flam m atio n  was observable 
b u t  n o  m uscle dam age, m ad e  up the  m a jo rity  (70,4 p e r cen t), th e  rest com prising  
th e  m ore  severe a c u te  cases displaying m uscu lar d es tru c tio n  (29,6 p e r cen t).

Occasional p eriv ascu litis  was observable  a ro u n d  sm all vessels. T he ad v en ­
t i t ia  w as broadened, fragm ented , w ith  lym phocy tic , h istiocy tic  in filtra tio n s 
a ro u n d  it. The in tim a  w as found to  be  norm al.

I n  th e  pericard ium  infiltra tions w ere en coun tered  in  13 cases occasionally  
a ro u n d  th e  vessels, m o re  frequen tly  in  th e  region o f  th e  nerve  p lexuses, as if  
accom pany ing  them . O ften  th e y  were visible closely on th e  capsule of th e  neu ra l 
p lexuses, a t o ther tim es  in  th e  in te rn eu ra l space (F ig . 3). T he in filtra tio n s  were 
fo u n d  to  contain on ly  lym phocy tes a n d  p lasm a cells. In  th e  invaded  areas th e  
s tru c tu re  of the  nerve  plexuses was observed  to  h a v e  lost its  density , th e  fib res 
sh ifted  ap a rt, th e  in te rn e u ru m  w idened. In  tw o in s tan ces  in tensive  lym phoid  
ce llu la r in filtra tion  in  th e  cervical vag a l tru n k  w as seen. In  four cases th e  plexuses 
o f th e  cervical vagus, w ere  slained for m yelin  sh ea th s  ; in  tw o of th em  d estru c tio n  
o f th e  m yelin sh ea th  w as present.
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V egetative gang lion  cells in  th e  an te rio r  wall of th e  r ig h t a tr iu m  an d  in  th e  
p e rica rd ia l neuroplexuses h a v e  often  been in v estig a ted . O n no  occasion w ere

Fig. 1. Lym phocytic in filtra tion  along a vessel in  the right a trial wall 
Fig. 2. Muscle destruction w ith  m ixed round cell infiltra tion  in the wall of th e  left ventricle

a n y  in flam m ato ry  or d eg en e ra tiv e  changes observed  in  them . T h e  nodose 
g a n g lio n  has been s tu d ied  on  b o th  sides in  13 cases, on one side in  one case 
o n ly . In flam m ato ry  changes w ere found  in every  one of them . N o t in freq u en tly
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th e  sections revealed m assive  p erivascu lar in f iltra tio n  or in flam ed  cellu lar 
congestion  in  the  in te rs ti t iu m , in th e  s ta te  of n eu ronophagy  (Fig. 4), o r th e  one

Fig. 3. Lymphocytic infiltration in the pericardial nerve plexus in the left ventricle 
Fig. 4. Diffuse mononuclear infiltration  in the nodose ganglion 

Fig. 5. D estruction of ganglioncells in  the nodose ganglion

follow ing it  (Fig. 5). In  addition , deg en era tiv e  changes were observable  in  the  
ganglion  cells. The nuclei were seen to  be swollen, vesical, or vacuo la ted , in  places 
fragm en ted  or dissolved. Large vacuoles w ere visib le on the  edges o f th e  cy to ­
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p la sm  or th ro u g h o u t i t .  T h e  tig ro id  h ad  d isap p eared , or showed on th e  m arg in a l 
p a r t s  in  th e  form  o f som e d u s t of granules, or i t  was found  to  be  d isso lved . 
N o w  a n d  th en  th e  g an g lion  cells con ta ined  a la rge  m ass of b ro w n  p ig m en t 
g ran u le s . The superior ce rv ica l ganglion has b een  s tud ied  in  14 cases. I n  10 o f  
th e s e  m ild  perivascular, in te rs ti t ia l ,  lym phocy tic  in filtra tions, as w ell as in te r ­
s t i t ia l  haem orrhages cou ld  b e  observed. In  one in stan ce , ex tensive  b leed ings 
exc lu siv e ly  were found , a n d  in  th re e  th e  ganglion  was in ta c t.

Discussion

M yocardial in filtra tio n s  w ere encoun tered  in  each of th e  cases in  th is  
series (T able I). A ccording to  th e  d a ta  in l i te ra tu re , th e  incidence o f m y ocard itis  
in  po liom yelitis  varies w id e ly  (19). A pp aren tly , th e  num ber of specim ens ta k e n  
to  ex am in e  th e  m yocard ium  w as freq u en tly  insuffic ien t (7), and  th u s  th e  lesions 
co n se q u e n t upon th e  sc a tte re d  in te rs titia l or in te rm u scu la r in filtra tio n s escaped  
th e  n o tice  of th e  in v es tig a to rs .

O u r own m ateria l p re se n te d  evidence sim ilar to  th a t  o f th e  earlie r au th o rs , 
n a m e ly , th a t  m yocard itis in  poliom yelitis w as of in te rs titia l c h a ra c te r  an d  in 
th e  m a jo r ity  of cases d id  n o t  invo lve  m uscu lar d am age fu rth er, th a t  th e  in filtra te  
in  th e  in te rs titia l connective tissue , consisting o f lym phocy tes and  m ononuclear 
cells, m a y  be charac teris tic  o f  v ira l in fection  ; an d  finally, th a t  th is  ty p e  o f  
m y o c a rd itis  p robably  hea led  w ith o u t leaving an y  traces , or only th o se  o f a very  
s lig h t p ro liferation  o f co n n ec tiv e  tissue. S im ilarly  to  o ther a u th o rs , m uscle 
d e s tru c tio n  was observed in  a  few  cases only, an d  these  involved sm all regions 
o f  m y o card iu m , b u t m y o ca rd itis  is know n to  be a tte n d e d  som etim es b y  m uscle 
d e s tru c tio n  so extensive as to  cause even p e rfo ra tio n  of th e  ven tric le  (12). This 
ty p e  o f  th e  disease ev id en tly  leaves scars beh ind . Irresp ec tiv e  of th e  classifications 
b y  S a p h ir  or by  Dolgopol a n d  Cragan, we believe, only  th e  tw o classes w hich 
h a v e  b een  m entioned above a re  justified , and  even th e y  represen t b u t  d ifferences 
in  deg ree . In te rs titia l in f iltra tio n , nam ely , is to  be  found  in  all cases, includ ing  
th o se  w here  muscle d am age is p resen t as well. F ro m  th e  p rac tica l asp ec t th e  
d is tin c tio n  is im p o rtan t, b ecau se  i t  is p robab le  t h a t  physical ex am in a tio n  and  
E . C. G . findings do n o t in d ic a te  m yocard itis defin ite ly , unless m uscu la r dam age 
is m a n ife s t, th is  being th e  o n ly  ty p e  of m yocard itis  to  leave traces a fte r  healing .

A ssum ptions th a t  v iru ses  concom itan t to  th e  poliom yelitis v irus m ay  also 
p la y  a  ro le in  producing m y o ca rd itis  can in  our opinion be rided o u t ever since 
th e  po lio  virus was iso la ted  from  th e  m yocard ium  (9). T h a t th is  or th a t  s tra in  
o f th e  poliom yelitis v iru s m ig h t show a g rea te r  a ffin ity  for th e  m yocard ium  
th a n  th e  others do is likew ise im probab le  [18, 19 ]. T he necropsy  m a te ria l 
o f  fo u r  y ea rs  seems to  a d m it o f  th e  conclusion th a t  in our cases several d ifferen t 
strains can  be assum ed to  h a v e  been p lay ing  th e  role.
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B odian  [3 ] ascribes poliom yelitic lesions in  th e  vagal an d  sy m p a th e tic  
ganglia to  th e  centrifugal sp read  of th e  v irus. Pette [13] m a in ta in s  th e  sam e 
opinion. In  th e  cases u n d e r investiga tion  th e  in f la m m a to ry  lesions o f th e  nodose 
ganglion an d  the  vagal t r u n k  and  of th e  nerve  plexuses to  he found  in  th e  p eri­
card ium , respectively, do n o t show an appreciab le  chronological difference as 
com pared  e ither to  th e  in flam m ato ry  lesions o f th e  cen tra l nervous system , 
or to  th o se  of the m yocard ium . This shou ld  n o t be  ta k e n  to  m ean , how ever, 
th a t  we re fu te  the  idea o f  a possible cen trifugal spread  o f th e  v iru s, for, a lthough  
i t  seem s p robable  th a t  th is  is th e  rou te  of transm ission  to  th e  card iac m uscu la tu re , 
i t  m ay  y e t  be possible t h a t  th e  virus h a d  reached  th e  m yocard ium  previously , 
d u rin g  v iraem ia.

T h e  question arises as to  w hether m yocard itis  can  occur in  poliom yelitis 
w hen th e  cardiac nerve elem ents are n o t pa tho log ica lly  effected . T he lite ra tu re  
fu rn ish ed  no da ta  concern ing  th is problem . In  our ow n cases th e re  w as in flam ­
m atio n  in  b o th  the h e a r t  an d  th e  neura l elem ents. I t  m a y  be assum ed, how ever, 
on th e  s tren g th  of ea rlie r investiga tions ( H orányi-H echst, [8 ]), th a t  changes of 
n eu ra l elem ents do n o t follow  any reg u la r p a tte rn , an d  i t  m ay  be th a t  in  such 
a case th e re  is no m y o card itis  either.

I t  appears from  th e  above th a t  th e  role of th e  poliom yelitis v iru s  as th e  
cau sa tiv e  agent in m y o card itis  canno t be  d iscarded . M oreover, in fla m m a to ry  
an d  degenerative changes in  th e  card iac n eu ra l e lem ents are  sign ifican t from  
a n o th e r aspect too. As h as  been m entioned  above, lesions w ere found  in  th e  
sensory  ganglion of th e  vagus nerve an d  in  th e  superio r cerv ical ganglion, 
w hile th e  vegetative gang lia  of th e  vagus w ere in ta c t.  T hese n eu ra l lesions 
seem to  p o in t a t the p o ssib ility  of a neu ro reflex  origin o f m yocard itis . A lpern  [2 ], 
Speransky  and Chernukh [6 ], as well as T onkikh  [19 ], in  perform ing  experim en ts 
concern ing  other organs, h av e  found th a t  lesions o f th e  nodose ganglion, th e  
v agal tru n k , or th e  su p erio r cervical ganglion w ere lead ing  to  pneum onia. 
T he w ork  of S. Vayl [20 ] m igh t be considered  to  confirm  our assu m p tio n  th a t  
in flam m ato ry  reactions, m uscle fib re  d isin teg ra tio n , an d  lym phocy tic  in filtra tions 
in  th e  m yocardium  w ere o f neuroreflex  origin. T h e  ex p erim en ta lly  induced 
m yo card ia l lesions described  by  Vayl are  in  m an y  respects  sim ilar to  th e  lesions 
of th e  m yocardium  in  poliom yelitis observed by  us. T he en tire  p roblem  requires, 
how ever, fu rth e r ex p erim en ta l w ork to  be se ttled .

Summary

Morphological findings in 27 cases of acute poliomyelitis studied in 1950 — 53, inclusive, 
are reported. In each case, in terstitia l mononuclear infiltration was found in the myocardium.

Two forms of m yocarditis are distinguished, depending on the presence or absence of 
m uscular damage.

In  14 cases, in addition to inflam matory changes in the central nervous system, lesions 
in the peripheral neural elem ents of the heart have been dem onstrated. On this basis a reflex, 
neurodistrophic origin of m yocarditis is suggested, due to neural lesions arising during the centri­
fugal spread of the virus.
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О МИОКАРДИТЕ УМЕРШИХ ВСЛЕДСТВИЕ ПОЛИОМИЭЛИТА

Л . Л И С КА И

Автор исследовал в 27 случаях poliomyelitis anterior acuta сердечную мускулатуру 
а в половине случаев нервные элементы, участвующие в иннервации сердца: блужда­
ющий нерв и ganglion cervicale superius симпатической нервной системы.

Автор разобщает две формы заболевания миокардитом. Одна форма представляет 
собой интерстициальное воспаление (70,4%) без разрушения мышц, а во второй форме 
разрушение мышц также имеет место (39,6%). В интерстициальных инфильтрациях 
можно обнаружить лимфоциты, плазматические клетки, гистоциты, тучные клетки, в то 
время как в случаях, сопровожденных разрушением мышц, наблюдаются, наряду с выше­
упомянутыми, также и нейтрофильные и эозинофильные лейкоциты и фибробласты. Во­
круг маленьких кровеносных сосудов иногда появляется perivasculitis.

Автор обнаружил в 13 случаях в перикардии, или же в перикардиальном нерв­
ном сплетении, или в окрестности последнего, инфильтрации с лимфоидными клетками. 
В двух случаях обнаруживалась клеточная инфильтрация в шейном стволе блуждающего 
нерва.

В 14 случаях был исследован ganglion nodosum и в каждом из этих случаев наблю­
дались воспалительные явления. В верхнем шейном узле были в 10 из 14 случаев обнару­
жены воспалительные ифильтрации, в одном случае интерстициальные кровоизлияния, 
а в трех случаях узлы оказались невредимыми.

Подобно другим исследователям, автор также рассматривает воспалительные 
изменения нервных элементов как следы пути неврального распространения вируса. 
Однако, непосредственное патогенное действие вируса полиомиэлита при заболевай^» 
миокардитом автор не считает доказанным. Ссылаясь на экспериментальные работы 
других авторов, он выдвигает вопрос о возможности рефлекторного, нейродистрофи- 
ческого механизма в патогенезе миокардита.

László Liszkai, B u d a p e s t, IX ., G yáli ú t  7. H u n g a ry
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