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CLINICAL SCIENCES

Early Cardiac Rupture Following Streptokinase in Patients with Acute
Myocardial Infarction: Retrospective Cohort Study
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Department of Internal Medicine, and 'Department of Nuclear Medicine, University Hospital Split, Split,

Croatia

Aim. Toassesstheincidenceand timingofcar diacrupturefollowingstreptokinase (SK)ad ministrationinacute
myocardial infarction (AMI).

Methods. Weretro spectively an alyzed the clinical 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 uary 1, 1996, and De cem ber 31, 1998. We selected the pa tients
who died following SK administration (1.5 mil lion U in a 30 min iv. in fu sion), with a discharge diagnosis of
“AMI” and “car diactamponade—ven tricu larrup ture”. AMIwas de fined by typ i cal chest pain, ECG, and/or en-
zymaticchanges. Echoorautopsyverified diagnosisofcardiactamponade ang]%r rup ture, as well as pericardial
effusion and/or free-wall rupture.

Results. 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 after SKad min is tra tion. Six pa tients who died from car diacrup-
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).

Conclusion. Incaseof unexplained clinical deteriorationin AMIpatients over 70 during the firsthours af ter SK
administration, cardiac tamponade due to a free-wall rupture should be suspected. SK administration in pa-
tients with AMI over 70 years should be a selectiveand notarou tine treat ment.

Key words: car diac tamponade; heart rup ture, post-infarction; ischemic heart dis ease; ischemia, myo car dial; myo car

dial infarction; streptokinase

Cardiacruptureisacatastrophiccomplication
that oc curs be tween 4 and 6 days in 3% to 4% of the
patients with acute myocardial infarction (1).
Free-wall rupture occurs only after acute trans-
mural necrosis (1).

Al though many large con trolled tri als dem on-
strated that thrombolysis, performed during the
first few hours after acute myocardial infarction
symptoms, decreases the infarct size, improves
left ventricular function, and reduces the death
rate by some 50%, caveats regarding the side ef-
fects of thrombolysis are advanced (1-3).

Besidevariousallergicreactionsand/orvisceral
hemorrhage (especially cerebral and pericardial),
cardiac rupture is a major risk of streptokinase
treatment in acute myocardial infarction and has
been found in almost 38% of autopsies in clinical
trials of throm bo lytic agents (2-4). Ac cord ingto the

literature’s data and our own clinical experience,
free-wall cardiac rupture is a relatively common
and sometimes very early complication of strepto-
kinase therapy in patients with acute myocardial
infarction.

The aim of this study was to assess the inci
dence and timing of cardiac rupture following
streptokinasead ministrationinpatientswithacute
myocardialinfarction.

Methods

We retrospectively analyzed the clinical sheets of pa-
tients with acute myocardial in farc tion, treated in the Cor o-
nary Care Unit, Department of Internal Med i cine, Split Uni-
ver sity Hos pital, be tween January 1, 1996, and De cem ber 31,
1998. We selected the patients who died after streptokinase
administrationwith a discharge diagnosis of “acute myo car-
dial infarction” and “cardiac tamponade — ventricular rup-
ture”. Acute myo car dial in farc tion was de fined as pro longed
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(>30min utes) typical chest pain notre spond ingto ni tro glyc
erin, with sus tained ST-segment el e va tion and/or ap pear ance
of new Q-waves and/or duplication of the creatine-phos
phokinase normal values. Clinicalsuspicion of cardiac tam-
ponade and/or rup ture was echocardiographically verified by
pericardial effusion and free-wall rupture or, at autopsy, by
acute myo car dial in farc tion with hemopericardium and ven-
tricularwallrup ture.

Results

There were 726 patients with acute myocar
dial infarction during the studied period. Out of
726 patients with acute myo car dial in farc tion, 136
(18.7%) were treated with streptokinase (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. Fifteen out of 136 pa-
tients with acute myocardial infarction (9.0%)
treated with streptokinase(“streptokinasegroup”)
died. In contrast to that, in “no streptokinase
group” mor tal ity was significantly higher (110 out
of 590 patients died, 18.6%; p<0.001; odds ratio
3.3). There were 6 patients, 4 men and 2 women
(6/136 or 4.4%), with the discharge diagnosis of
acute myocardial infarction and cardiac rupture
confirmed by either echocardiography (6/6) or at
necropsy (3/6). Three deceased patients did not
undergo autopsy. The necropsy revealed that one
patient had ischemic and two had transmural
hemorrhagic acute myocardial infarction. Six pa-
tients died in a cardiogenic shock, 4 of them had
electromechanical dis so ciation, and 3 died in ven-
tricular fibrillation after unsuccessful reanima
tion. In the “no streptokinase group”, during
in-hospital phase of acute myocardial infarction,
10 out of 590 (or 1.7%) patients died under the
clinical suspicion on cardiac tamponade. In 2 of
them, free-wall rup ture was ver i fied at necropsy.

Clinical data of 15 patients with acute myo-
cardial infarction who died following streptoki
nase were com pared to 121 patients who sur vived
streptokinase treatment (Table 1). Three out of 6
patients who died due to ven tric u lar free-wall car-

Table 1. Clinical data on patients with acute myocardial
infarction (AMI) treated with streptokinase according to
the patients’ survival

AMI death due to
Variable cardiac rupture  other  gyrvivors
reasons
No. of patients 6 9 121
Age (years)b 72%£9a 65%11 61£12a
Anterior AMI 4 4 62
(No.) 2 5 59
Inferior AMI
(No.)
“Pain to needle” 4 (1-7) 5 (1-10) 6 (3-9)
time (h)e
“Needle to 8.5 (2-20) 1 h-10 -
rupture-death” days
time (h)
ap<0.001.
bMean+SD.

CMedian (range).
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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
streptokinaseadministration.

Discussion

Caridac rupture, a catastrophic streptokinase
side effect, occurs only in the presence of acute
transmural myocardial necrosis (1). Thrombolytic
ther apy pro motes hem orrhage into the fresh in farc-
tion area, whereas cardiac rupture is often caused
by blood dissection through regions of transmural
necrosis (5). Although collagen playsaspecificrole
in the main tenance of vas cu larin tegrity and in the
thrombosis and scar formation, increased collagen
degradationfollowed byinhibitionof collagen syn
thesis in the infarcted myocardium might increase
therisk for car diacrup ture, es pe cially af ter strep to-
kinase treat ment (6).

Although there are some reports that early
thrombolytic therapy improves survival and de-
creases the risk of free-wall rupture, and late ad-
ministration also improves survival but increases
the risk of car diac rup ture (7), we did not find such
a difference. Most authors agree that older age
(over 65 or 70 years) in creases the risk of car diac or
septal wall rupture and of hemopericardium fol-
lowing streptokinase in the treatment of acute
myocardial infarction (3,4,7,8). Some have re-
ported early hemorrhagic pericardial effusion
without ventricular free-wall rupture in patients
with large anterior myocardial infarction, treated
with thrombolytics within 4 hours of the onset of
symptoms (8). Transthoracic echocardiography
seems to be the screen ing method of choice in the
early diagnosis of car diactamponade, car diac rup-
ture, and pericardial ef fu sion (9). Evidence of early
car diac rup ture in our pa tients with acute myo car-
dial infarction (within 2 to 4 hours, a very short
“nee dle-to-rupture time” not re ported in the liter a-
ture!), might be explained by increased collagen
degradation in older patients (over 70 years), who
probably have increased collagen content in the
heart and vessels (6). This early free-wall rupture
(within the first 24 hours) in the patients with
acute myocardial infarction should be promoted
by slit-like tear which de vel ops be tween the viable
(contractile) and the dead (non contractile)
myocardium (10).

In-hospital, free-wall cardiac rupture ob-
served in this cohort of patients (4.4%) was com-
parable to similar studies (varying between 1.4%
and 4.8%) (8,9,11). Such relatively common side
effect of streptokinase treatment in patients with
acutemyo car dial in farc tion could be prob ably de-
creased by urgent pericardiocentesis and by surgi
cal repair (11). Some authors report decreased
mortalityin patients with acute myo car dial in farc-
tion following streptokinase, mainly due to re-
duced rate of car diac rup ture (12).

All our patients with cardiac rupture, as in
other studies (12), had sud den electromechanical
dissociation. This finding strongly supports the
correlation between left ventricular free-wall rup-
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ture and electromechanical dissociation. We
might suggest that some of our patients who died
due to other causes following streptokinase ad-
ministration, and developed electromechanical
dissociation, probably had cardiac tamponade.

In con clu sion, we be lieve that, in the pres ence
of unexplained clinical and hemodynamic deterio
ration, with electromechanical dissociation, in pa-
tients with acute myocardial infarction over 70
years dur ing the first few hours af ter strep to ki nase
administration, cardiac tamponade due to free-wall
rup ture should be sus pected, and eas ily con firmed
by transthoracic echocardiography. Werec om mend
a not routinely but a carefully and individually re-
considered streptokinase use in patients over 70
years of age with acute myocardial infarction.
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