
755

Introduction

In the United States approximately
500 000 people per year experience an acute
myocardial infarction1. Left ventricular free
wall rupture is a well-recognized complica-
tion of myocardial infarction; it has been re-
ported to complicate 4 to 24% of acute my-
ocardial infarctions2 and is a frequent (16-
21%) cause of death3. The widespread avail-
ability of cardiac imaging, in particular
echocardiography, has increased the number
of cases diagnosed before death and hence
the number of surgical repairs attempted. In
fact, immediate surgical repair is the treat-
ment of choice even though the operative
mortality is very high (24-35%)4. Despite
this, the total number of surgical repairs re-
ported in the literature is low and the experi-
ence of any surgeon or surgical group contin-
ues to be very small. Many different surgical
approaches have been described using su-
tures with pledgets, Dacron or autologous or
glutaraldehyde-treated bovine pericardial
patches, infarctectomy and biological glue5-8. 

We here describe an off-pump suture-
less technique with a pericardial patch and
glue in a patient presenting with a post-in-
farction left ventricular free wall rupture. 

Case report

A 60-year-old male patient was trans-
ferred from a peripheral hospital in a state of
shock with sinus tachycardia (120 b/min), a

blood pressure of 85/60 mmHg, an elevated
central venous pressure, an electrocardio-
gram highlighting persistent ST-segment el-
evation suggestive of a lateral myocardial in-
farction and with echocardiographic evi-
dence of moderate left ventricular dysfunc-
tion, cardiac tamponade and free wall rup-
ture (Fig. 1). There was no previous history
of angina or myocardial infarction. Arrange-
ments were made to immediately transfer
the patient to the operating theater. 

The patient was anesthetized and the skin
was prepared and draped and the chest and
pericardium were promptly opened to re-
lieve tamponade and restore the arterial pres-
sure. In order to obtain a better visualization
of the rupture site on the lateral wall, a single
0-silk suture was placed on the posterior
pericardium between the inferior vena cava
and the left inferior pulmonary vein. Thanks
to the hemodynamic stability and to the
spontaneous cessation of bleeding, a glu-
taraldehyde-treated bovine pericardial patch
with an oval shape and cut to a size approxi-
mately 3 times greater than that of the area of
free wall rupture was applied on the area of
infarction using a biological glue (N-butyl-
2-cyanoacrylate, IndermilTM, Tyco Health-
care Switzerland Ltd., Wollerau, Switzer-
land). Previously, the epicardium and peri-
cardial patch had been carefully mopped up
with a blower. After waiting for a few min-
utes while gently pressing the patch on the
heart to allow the glue to harden, the heart
was laid down in position. Then the pericar-
dial sac was glued to the bovine pericardial
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Left ventricular free wall rupture is a well-recognized complication of myocardial infarction and
is a frequent cause of death. Immediate surgical repair is the treatment of choice and many different
surgical approaches have been reported.

We describe an off-pump sutureless technique with the use of a glutaraldehyde-treated bovine
pericardial patch and biological glue (N-butyl-2-cyanoacrylate) in a 60-year-old male patient with
echocardiographic evidence of cardiac tamponade and a free wall rupture site on the lateral wall. The
recovery was uneventful and the patient was discharged from the hospital on the eleventh postoper-
ative day. At 3 months, he remained well and without any symptoms.
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patch by opening the left pleura and gently pressing it
from outside to the heart surface until the glue hardened.
The procedure was performed without cardiopulmonary
bypass. The total operative time was 65 min. 

The patient was ventilated for 12 hours postopera-
tively and the inotropic support (dopamine and dobuta-
mine) was gradually suspended. The recovery was un-
eventful and the patient was discharged from the hospi-
tal on the eleventh postoperative day. On the eighth
postoperative day a routine angiogram was performed
showing single-vessel coronary artery disease, involv-
ing a large obtuse marginal branch (Fig. 2). At 3 months
of follow-up the patient was well and without any
symptoms (Fig 3). 

Discussion

Ischemic left ventricular free wall rupture usually
leads to massive pericardial hemorrhage and in most
cases results in death before diagnosis and possible

surgical repair. The widespread use of echocardiogra-
phy has determined a rise in the number of fast diag-
noses of left ventricular free wall rupture, allowing op-
erative repair. Nevertheless, few patients reach the op-
erating table alive. These represent a rare occurrence of
subacute left ventricular free wall rupture, which de-
pends on an early diagnosis and on the small size of the
ventricular rupture. In view of the latest improvements
in surgical gluing substances, it is recommended that
such patients be submitted to surgical repair. 

N-butyl-2-cyanoacrylate biological glue transforms
the pericardial patch and all the underlying epicardium
and myocardium into a single, akinetic and resistant tissue
so that the infarcted myocardium near the rupture is rein-
forced. Moreover, by using this glue, this akinetic area
(the size of which is also determined by the extent of the
infarction) is kept small thanks to the high adhesive pow-
er of the glue which hence does not necessitate a large
contact surface. Therefore, the patch in contact with the
rupture can be of relatively small dimensions. In addition,
N-butyl-2-cyanoacrylate glue does not polymerize and
harden as fast as cyanoacrylate, passing through a phase
in which the glue is soft and malleable. This allows a per-
fect adhesion of the pericardial patch to the heart surface. 

This technique allows for four main advantages. First,
the recent advances in the knowledge of the hemody-
namic features and the handling of the heart for “off-
pump” procedures, allow to perform this technique with-
out using the cardiopulmonary bypass; therefore, heparin
need not to be administered. Second, the surgeon can
choose the best size and shape of the patch on a filled and
beating heart. This may be otherwise cumbersome in an
empty arrested heart even though the shape of the patch
may still be assessed in an arrested heart by filling it.
Third, the surface of contact of the glue between the peri-
cardial patch and the epicardium nicely follows the shape
of the filled heart without tension. Fourth, the infarcted
area does not need to be removed and no stitches have to
be passed through friable tissues. 
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Figure 1. Preoperative echocardiographic image showing cardiac tam-
ponade.

Figure 2. Postoperative angiogram showing single-vessel coronary
artery disease involving a large obtuse marginal branch.

Figure 3. Echocardiographic image at 3 months of follow-up.



In conclusion, thanks to the high adhesive power of
N-butyl-2-cyanoacrylate glue and to the recent
progress in off-pump techniques, this surgical approach
is suitable for subacute ventricular free wall ruptures
and does not necessitate cardiopulmonary bypass and
heparin. Thus, morbidity, mortality and the risk of post-
operative bleeding are reduced. However, it is difficult
to foresee in which percentage of patients this tech-
nique is suitable because this depends upon the hemo-
dynamic stability during the exposure of the heart and
on the spontaneous cessation of the bleeding. These
two conditions determine a temporary dry field which
is necessary to obtain a proper adhesion between the
patch and the epicardium and they may not be present
in all cases of left ventricular free wall rupture.
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