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CLINICAL SCIENCES

Early Cardiac Rupture Following Streptokinase in Patients with Acute
Myocardial Infarction: Retrospective Cohort Study
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Aim. To as sess the in ci dence and tim ing of car diac rup ture fol low ing strep to ki nase (SK) ad min is tra tion in acute 
myo car dial in farc tion (AMI).
Methods. We ret ro spec tively an a lyzed the clin i cal sheets of AMI pa tients treated at the Cor o nary Care Unit in
Uni ver sity Hos pi tal Split, Croatia, be tween Jan u ary 1, 1996, and De cem ber 31, 1998. We se lected the pa tients
who died fol low ing SK ad min is tra tion (1.5 mil lion U in a 30 min iv. in fu sion), with a dis charge di ag no sis of
“AMI” and “car diac tamponade – ven tric u lar rup ture”. AMI was de fined by typ i cal chest pain, ECG, and/or en -
zy matic changes. Echo or au topsy ver i fied di ag no sis of car diac tamponade and/or rup ture, as well as pericardial 
ef fu sion and/or free-wall rup ture.
Re sults. Out of 726 AMI pa tients 136 (18.7%) were treated with SK, and 6 had car diac rup ture (4 men and 2
women; 4.4%). Au topsy re vealed that 1 pa tient had ischemic and 2 had transmural hem or rhagic AMI. Three
out of 6 pa tients died 2-4, and 3 died 5-7 hours af ter SK ad min is tra tion. Six pa tients who died from car diac rup -
ture (mean age 72.3±9.0) were sig nif i cantly older than AMI sur vi vors treated with SK (121 pa tients, mean age
60.5±12.0 years, p<0.001).
Con clu sion. In case of un ex plained clin i cal de te ri o ra tion in AMI pa tients over 70 dur ing the first hours af ter SK
ad min is tra tion, car diac tamponade due to a free-wall rup ture should be sus pected. SK ad min is tra tion in pa -
tients with AMI over 70 years should be a se lec tive and not a rou tine treat ment.
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Car diac rup ture is a cat a strophic com pli ca tion
that oc curs be tween 4 and 6 days in 3% to 4% of the 
pa tients with acute myo car dial in farc tion (1).
Free-wall rup ture oc curs only af ter acute trans -
mural ne cro sis (1).

Al though many large con trolled tri als dem on -
strated that thrombolysis, per formed dur ing the
first few hours af ter acute myo car dial in farc tion
symp toms, de creases the in farct size, im proves
left ven tric u lar func tion, and re duces the death
rate by some 50%, ca ve ats re gard ing the side ef -
fects of thrombolysis are ad vanced (1-3).

Be side var i ous al ler gic re ac tions and/or vis ceral
hem or rhage (es pe cially ce re bral and pericardial),
car diac rup ture is a ma jor risk of strep to ki nase
treat ment in acute myo car dial in farc tion and has
been found in al most 38% of au top sies in clin i cal
tri als of throm bo lytic agents (2-4). Ac cord ing to the

lit er a ture’s data and our own clin i cal ex pe ri ence,
free-wall car diac rup ture is a rel a tively com mon
and some times very early com pli ca tion of strep to -
ki nase ther apy in pa tients with acute myo car dial
in farc tion.

The aim of this study was to as sess the in ci -
dence and tim ing of car diac rup ture fol low ing
strep to ki nase ad min is tra tion in pa tients with acute
myo car dial in farc tion.

Methods

We ret ro spec tively an a lyzed the clin i cal sheets of pa -
tients with acute myo car dial in farc tion, treated in the Cor o -
nary Care Unit, De part ment of In ter nal Med i cine, Split Uni -
ver sity Hos pi tal, be tween Jan u ary 1, 1996, and De cem ber 31,
1998. We se lected the pa tients who died af ter strep to ki nase
ad min is tra tion with a dis charge di ag no sis of “acute myo car -
dial in farc tion” and “car diac tamponade – ven tric u lar rup -
ture”. Acute myo car dial in farc tion was de fined as pro longed
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(>30 min utes) typ i cal chest pain not re spond ing to ni tro glyc -
erin, with sus tained ST-segment el e va tion and/or ap pear ance
of new Q-waves and/or du pli ca tion of the creatine- phos -
phokinase nor mal val ues. Clin i cal sus pi cion of car diac tam -
ponade and/or rup ture was echocardiographically ver i fied by
pericardial ef fu sion and free-wall rup ture or, at au topsy, by
acute myo car dial in farc tion with hemopericardium and ven -
tric u lar wall rup ture.

Results

There were 726 pa tients with acute myo car -
dial in farc tion dur ing the stud ied pe riod. Out of
726 pa tients with acute myo car dial in farc tion, 136 
(18.7%) were treated with strep to ki nase (1.5 mil -
lion U, in 30 min as an iv. in fu sion). There were 89
(65.4%) men, age 59±13 years, and 47 (34.6%)
women, age 64±11 years. Fif teen out of 136 pa -
tients with acute myo car dial in farc tion (9.0%)
treated with strep to ki nase (“strep to ki nase group”)
died. In con trast to that, in “no strep to ki nase
group” mor tal ity was sig nif i cantly higher (110 out
of 590 pa tients died, 18.6%; p<0.001; odds ra tio
3.3). There were 6 pa tients, 4 men and 2 women
(6/136 or 4.4%), with the dis charge di ag no sis of
acute myo car dial in farc tion and car diac rup ture
con firmed by ei ther echocardiography (6/6) or at
necropsy (3/6). Three de ceased pa tients did not
un dergo au topsy. The necropsy re vealed that one
pa tient had ischemic and two had transmural
hem or rhagic acute myo car dial in farc tion. Six pa -
tients died in a cardio gen ic shock, 4 of them had
elec tro me chani cal dis so ci a tion, and 3 died in ven -
tric u lar fi bril la tion af ter un suc cess ful re an i ma -
tion. In the “no strep to ki nase group”, dur ing
in-hospital phase of acute myo car dial in farc tion,
10 out of 590 (or 1.7%) pa tients died un der the
clin i cal sus pi cion on car diac tamponade. In 2 of
them, free-wall rup ture was ver i fied at necropsy.

Clin i cal data of 15 pa tients with acute myo -
car dial in farc tion who died fol low ing strep to ki -
nase were com pared to 121 pa tients who sur vived
strep to ki nase treat ment (Ta ble 1). Three out of 6
pa tients who died due to ven tric u lar free-wall car -

diac rup ture, died be tween 2 and 4 hours, and 3 of
them died be tween 5 and 7 hours af ter the start of
strep to ki nase ad min is tra tion.

Discussion

Caridac rup ture, a catastrophic strep to ki nase
side ef fect, oc curs only in the pres ence of acute
transmural myo car dial ne cro sis (1). Throm bo lytic
ther apy pro motes hem or rhage into the fresh in farc -
tion area, whereas car diac rup ture is of ten caused
by blood dis sec tion through re gions of transmural
ne cro sis (5). Al though col la gen plays a spe cific role
in the main te nance of vas cu lar in teg rity and in the
throm bo sis and scar for ma tion, in creased col la gen
deg ra da tion fol lowed by in hi bi tion of col la gen syn -
the sis in the infarcted myocardium might in crease
the risk for car diac rup ture, es pe cially af ter strep to -
ki nase treat ment (6).

Al though there are some re ports that early
throm bo lytic ther apy im proves sur vival and de -
creases the risk of free-wall rup ture, and late ad -
min is tra tion also im proves sur vival but in creases
the risk of car diac rup ture (7), we did not find such 
a dif fer ence. Most au thors agree that older age
(over 65 or 70 years) in creases the risk of car diac or 
septal wall rup ture and of hemo pericardium fol -
low ing strep to ki nase in the treat ment of acute
myo car dial in farc tion (3,4,7,8). Some have re -
ported early hem or rhagic pericardial ef fu sion
with out ven tric u lar free-wall rup ture in pa tients
with large an te rior myo car dial in farc tion, treated
with thrombolytics within 4 hours of the on set of
symp toms (8). Transthoracic echocar diography
seems to be the screen ing method of choice in the
early di ag no sis of car diac tampo nade, car diac rup -
ture, and pericardial ef fu sion (9). Ev i dence of early 
car diac rup ture in our pa tients with acute myo car -
dial in farc tion (within 2 to 4 hours, a very short
“nee dle-to-rupture time” not re ported in the lit er a -
ture!), might be ex plained by in creased col la gen
deg ra da tion in older pa tients (over 70 years), who
prob a bly have in creased col la gen con tent in the
heart and ves sels (6). This early free-wall rup ture
(within the first 24 hours) in the pa tients with
acute myo car dial in farc tion should be pro moted
by slit-like tear which de vel ops be tween the vi a ble 
(con trac tile) and the dead (non con trac tile)
myocardium (10).

In-hospital, free-wall car diac rup ture ob -
served in this co hort of pa tients (4.4%) was com -
pa ra ble to sim i lar stud ies (vary ing be tween 1.4%
and 4.8%) (8,9,11). Such rel a tively com mon side
ef fect of strep to ki nase treat ment in pa tients with
acute myo car dial in farc tion could be prob a bly de -
creased by ur gent pericardiocentesis and by sur gi -
cal re pair (11). Some au thors re port de creased
mor tal ity in pa tients with acute myo car dial in farc -
tion fol low ing strep to ki nase, mainly due to re -
duced rate of car diac rup ture (12).

All our pa tients with car diac rup ture, as in
other stud ies (12), had sud den elec tro me chani cal
dis so ci a tion. This find ing strongly sup ports the
cor re la tion be tween left ven tric u lar free-wall rup -
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Table 1. Clinical data on patients with acute myocardial
infarction (AMI) treated with streptokinase according to
the patients’ survival

Variable
AMI death due to

AMIb

survivorscardiac rupture other
reasons

No. of patients  6  9 121
Age (years)b 72±9a 65±11  61±12a

Anterior AMI
(No.)

Inferior AMI
(No.)

 4
 2

 4
 5

 62
 59

“Pain to needle”
time (h)c

 4 (1-7)  5 (1-10)   6 (3-9)

“Needle to
rupture-death”
time (h)c 

 8.5 (2-20)  1 h-10
    days

  –

ap<0.001.
bMean±SD.
cMe dian (range).
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ture and elec tro me chani cal dis so ci a tion. We
might sug gest that some of our pa tients who died
due to other causes fol low ing strep to ki nase ad -
min is tra tion, and de vel oped elec tro me chani cal
dis so ci a tion, prob a bly had car diac tamponade.

In con clu sion, we be lieve that, in the pres ence
of un ex plained clin i cal and hemodynamic de te ri o -
ra tion, with elec tro me chani cal dis so ci a tion, in pa -
tients with acute myo car dial in farc tion over 70
years dur ing the first few hours af ter strep to ki nase
ad min is tra tion, car diac tamponade due to free-wall
rup ture should be sus pected, and eas ily con firmed
by transthoracic echocardiography. We rec om mend 
a not rou tinely but a care fully and in di vi d u ally re -
con sid ered strep to ki nase use in pa tients over 70
years of age with acute myo car dial in farc tion.
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