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Summary. Eighty-seven cardiac ruptures were encountered among 870 cases of coronary 
occlusion. In about 40 % the rupture resulted from small infarcts not exceeding 3 to 4 cm. These 
usually occurred if one of the small coronary artery branches which supply the left ventricle 
was occluded. Rupture of the posterior wall was due to occlusion of the circumflex branch at 
a point distant to is origin. In cases of small infarcts, the myocardium remains capable of 
contraction and the blood pressure is insignificantly reduced so that conditions for a cardiac 
rupture are favorable. 
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Zusammen/assung. Im Sektionsmaterial, aus 870 KreuzgefgBthrombosen bestehend, wur- 
den 87 Herzrupturfiille gefunden. In 40% war der Infarkt recht klein, der Durchmesser 
der Ruptur betrug nicht mehr als 3--4 cm. Ein derartiger Befund wurde dann erwogen, 
wenn ein kleiner Ast einer Coronararterie verstopft war oder ein Diagonalast, der auf die 
linke vordere Herzkammerw-and hiniiberlief. Eine Hinterwandruptur kann im allgemeinen 
nur dann erfolgen, wenn der linke umlaufende KranzgefiiBzweig an einer Stelle verlegt 
wurde, die yon der Abgrenzstelle welt entfernt lag. Wenn tier Infarkt klein ist, beh/ilt 
das Myokard noch seine Kraft, der Blutdruck senkt sich nur minimal; unter diesen Um- 
st/inden sind die Verh~ltnisse zur Entstehung einer Herzruptur giinstig. 

Nei ther  clinical and  pa thologica l  observat ions  nor  even exper imenta l  invest i-  
ga t ions  have  sueeeeded in ful ly  e lucidat ing the  mechanism of eardiae  ruptures .  
M6nekeberg (1924) claims t h a t  rup tures  of the  hea r t  eannot  t ake  plaee unless the  
left  ventr ic le  re ta ins  i ts muscula r  s t reng th  so t h a t  i t  is able to exer t  sufficient 
foree when the  hea r t  contracts .  I t  has fur ther  been observed t h a t  infare t ion  
combined  with  hyper tens ion  predisposes to cardiac  rup ture .  Also other  mechanisms 
have  been impl i ca ted  in the  pathognesis  of ruptures ,  sueh as phys ica l  exert ion,  
psychie  tension,  digi tal is  the rapy ,  an t i coagu lan t  t r e a t m e n t  and  the  softening 
effect of leucocytes  (Griffi th et al., 1961; Lodge-Pa tch ,  1951; Maher  et al., 1956; 
Nesvadba ,  1955; Sigler, 1910; Zeman and  Rodste in ,  1960). Again,  o ther  workers  
do not  a t t r i b u t e  any  pa thogenic  role to these factors  (Crawford and  Morris, 
1960; London  and London,  1965; Mitchell  and  Par ish,  1960). I t  is af f i rmed b y  
Lunse th  and  g u w a l d  (1956), t h a t  cardiac  rup tu re  resembles  dissect ing aneu rysma  
of the  ao r t a  and  t h a t  bo th  are b rought  abou t  by  the  same mechanisms.  W i t h  
a view to e lucidat ing  the  role of mechanical  factors,  K o h n  (1959) carr ied out  a 
model  exper iment .  He  likens the  t ea r  of the  vent r ieu la r  wall  to the  fa t igue  of 
metals .  The infare ted  muscle t akes  no p a r t  in eont rae t ion ;  moving pass ive ly  and  
being r epea t ed ly  bent ,  the  myoca rd ia l  f ibre is fa t igued and undergoes rup tu re .  
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H u d s o n  (1965) s t a t e s  i n  his  w o r k  o n  p a t h o l o g y  t h a t  t h e  m e c h a n i s m  of c a r d i a c  

r u p t u r e s  has ,  so far ,  n o t  b e e n  u n e q u i v o c a l l y  c l e a r ed  up .  I t  is k n o w n  t h a t  a cons ide r -  

ab l e  p e r c e n t a g e  of c a r d i a c  r u p t u r e s  occurs  a t  t h e  i n c i p i e n t  s t a g e  of i n f a r c t i o n s ,  

one  or  t w o  d a y s  a f t e r  t h e  a p p e a r a n c e  of t h e  i n i t i a l  s y m p t o m s .  

O b s e r v a t i o n s  

A large material of sudden and unexplained fatalities is referred to the Ins t i tu te  of 
Forensic Medicine for the purposes of official autopsy. We have examined 870 cases of 
coronary occlusion in the course of the last two years and found cardiac rupture in 10 per cent, 
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Fig. I. Diagram illustrating origin and occurrence of small infarcts 

Fig. 2. An autopsy case o~ cardiac rupture,  comp. with Fig. 1. 

i.e. in 87 cases, a figure in agreement with literary data. Conditions regarding age and sex 
were likewise in harmony with the findings of other authors. The site of the thrombi  
was the anterior descending branch in 33, the circumflex branch in 24 and the vessels which 
run  up the ventr icular  wall, i.e. the so-called diagonal branches, in 30 cases. No cases of 
cardiac rupture due to occlusion of the r ight  coronary ar tery were encountered. In  the course 
of numerous routinely performed dissections it was possible to observe certain phenomens 
which seemed to consti tute a characteristic and well circumscribed ent i ty  in the patho- 
mechanism, and to throw light on the origin of many postinfarction ruptures.  

Relying on our observations and on literary data, we have come to the conclusion tha t  
infarction is followed by rupture  when only a small area of the myocardium is necrotized, 
i.e. when only a small coronary vessel with a limited area of supply is occluded. We were 
guided in our estimation concerning the extent  of infarction by the necrosis t h a t  was visible 
to the naked eye and fur ther  by the size of the area supplied by  the affected small vessel. 
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Fig. 3. The combined forces of passive stretching due to contraction of undamaged 
adjacent myocardinm and to the blood pressure from the inside, may increase the vector 

and cause ruptur of the small infarct 

Necroses with diameters not exceeding 3 to 4 cm were regarded as infarctions of small extent. 
Myocardial rupture takes, thus, place if one of the following branches is obstructed. 

a) The anterior wall of the left ventricle is almost invariably ruptured if those minute 
branches are obstructed which arise from the left circumflex branch at right angles and 
run to the anterior wall of the left ventricle. 

b) The ventricle may undergo rupture next to the septum if a minor branch becomes 
obstructed at the broom-like arborization of the left descending branch. 

c) Rupture of the posterior wall was observed when the obstruction of the left circum- 
flex coronary vessel occurred at a point relatively distant from its origin. 

Discussion 

Thrombosis  of a ma jo r  branch of the  coronary  a r t e ry  damages  a large myo-  
cardial  area. The s t reng th  of the  muscles diminishes,  the  blood pressure is suddenly  
reduced,  ven t r icu la r  contrac t ions  are incomple te  and  weak in such cases. 

If ,  on the  other  hand,  only  a smal l  por t ion  of the  m y o c a r d i u m  is infarc ted,  the  
muscles of the  lef t  ventr ic le  r ema in  s t rong and a so-called b lowout  rup tu re  occurs 
in the  necrot ized area.  Tha t  rup tu re  follows necroses of smal l  ex t en t  in a few 
hours  is proved,  among others,  by  the  observa t ion  t h a t  the  nacro t ized  area  has in 
such cases not  even t ime enough to assume the  charac ter i s t ic  colour of c lay t h a t  
can otherwise be perce ived  b y  the  naked  eye. Our observat ions  expla in  also the  
pa thogenic  role of hyper tens ion  in pos t in fa rc t ion  ruptures .  Small  infarct ions  do 
no t  affect  the  muscular  s t reng th  of the  ventr icle ,  and  no or h a r d l y  any  post- in-  
fa rc t ion  fall  of blood pressure t akes  place. Therefore,  rup tu re  does not  occur only 
because of hyper tens ion ,  bu t  blood pressure remains  high because only a small  
por t ion  of the  m y o c a r d i u m  is impai red .  G£bor succeeded in p revent ing  rup tures  
b y  having  reduced  blood pressure by  means  of medicat ion .  Tha t  the  obs t ruc t ion  
of a minor  branch induces rup tu r e  can be expla ined  also ana tomica l l y :  the  
th inner  the  branch,  i .e .  the  more i t  has the  charac te r  of an  end a r te ry ,  the  more 
remote  will be the  poss ib i l i ty  of a deve lopment  of anas tomoses  and  collaterals .  

The t ype  of ruptures ,  discussed in the  foregoing, is uni form and  well amenab le  
to clinical and  pathologieM in te rpre ta t ion .  Rup tu re s  occur, according to our 
observat ions ,  th rough  the  descr ibed mechanism in abou t  40 per  cent  of the  cases. 
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Myocard ia l  blood supp ly  is far  f rom being uni form:  i t  varies  according to the  
division of the  coronary  arteries,  the  width  of thei r  lumen,  and  the loca t ion  of 
ar ter iosclerot ic  s tr ictures.  This is the  reason why  l i t e ra ry  d a t a  are cont rad ic tory ,  
and  i t  is indeed h a r d l y  possible to ascr ibe all  kinds of rup tures  to one and  the  
same mechanism.  

The above  observat ions ,  made  in the  course of da i ly  rout ine  work in the  dissect-  
ing room, might  prove  useful for clinical pract ice.  The ava i lab le  l i t e ra ture  
contains  no repor ts  on a t t e m p t s  to draw, in respect  of myoca rd ia l  ruptures ,  
prognost ic  conclusions f rom the  clinical symptoms  of infarct ion.  Since small  in- 
farcts  accompanied  b y  hyper tens ion  are, according to our observat ions ,  a fac tor  
predisposing to  cardiac  tear ,  the  quest ion arises as to  whether  i t  would be advisable  
to t r y  to e labora te  methods  for the  p revent ion  of cardiac  rup tu re  in small  infarcts  
by  medicat ion .  
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