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Abstract

Background: Left ventricular free wall rupture (LVFWR) is a rare and fatal complication after acute myocar-
dial infarction. Early recognition and aggressive treatment are recommended.

Methods: Between August 1999 and February 2023, 11 patients aged between 64 and 79 years devel-
oped LVFWR after acute myocardial infarction (mean interval, 3.5 days). Three patients had active bleeding
(blowout-type LVFWR), and the other 8 patients experienced the oozing or sealed state. Eight patients were
treated using a sutureless technique with Teflon felt and glue, 2 patients were treated using the primary su-
ture closure technique, and 1 was treated using both the primary suture and the sutureless technique with
Teflon felt and glue.

Results: One patient died in the operating room as a result of bleeding. Cardiovascular stability and hemosta-
sis were achieved in the other 10 patients. There were 3 early deaths (all 3 cases as a result of area bleeding;
1 was treated with primary suture, 2 with sutureless glue). Three patients received percutaneous coronary in-
tervention before discharge. All 8 remaining patients survived and were discharged. Three patients were lost
to follow-up. The follow-up period ranged from 2 to 97 months, with 4 patients exhibiting New York Heart
Association class | symptoms and 1 exhibiting New York Heart Association class Il symptoms.

Conclusion: Optimal surgical treatment for postinfarction LVFWR remains controversial. The sutureless
technique may be a promising strategy for treating postinfarction LVFWR.
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Introduction

ardiac rupture after acute myocardial infarction (AMI), which includes ventricular free wall rupture

(VEWR), septal rupture, and papillary muscle rupture, can result in lethal complications.' These life-threat-

ening complications mainly occur within 7 days after MI. Left VEWR (LVFWR) is a rare but catastrophic
mechanical complication that can occur after AMI and is associated with high mortality rates.” The rupture and
subsequent development of cardiac tamponade result in sudden and critical hemodynamic changes. Early recogni-
tion and aggressive treatment are recommended; however, LVFWR’s clinical outcomes are poorly studied because
of the condition’s rarity. Here, the author reviews the surgical results of ischemic LVFWR.

Patients and Methods

The author reviewed the charts of 11 patients with LVFWR following AMI between August 1999 and February
2023. The patients’ clinical characteristics are outlined in Table I. Their average age was 71.0 years; 7 were men, and
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4 were women. All patients showed clinical signs of car-
diac tamponade. The diagnosis was established by bed-
side monitoring and echocardiography, which showed
pericardial effusion with compression of the right ven-
tricle. Cardiac catheterization was not performed. Three
patients had been treated with thrombolytic agents and
percutaneous coronary intervention for AMI. One pa-
tient had undergone surgery for ascending aortic graft
replacement and a coronary artery bypass graft in the
left anterior descending coronary artery as a result of
acute type I aortic dissection and left main coronary
dissection a day before.

Table IT summarizes the surgical course. A rapid sternot-
omy was performed in all patients, and clots and blood
were removed from the pericardium. Cardiopulmonary
bypass was not used when the patient’s postevacuation
vital signs were stable. Cardiopulmonary bypass was
instituted in 2 patients (mitral valve replacement in pa-
tient 7; blowout rupture in patient 10), and 1 patient
(patient 11) was assisted preoperatively with extracor-
poreal membrane oxygenation. After the intraoperative
evacuation of blood and clots, a tear was discovered in
all patients. All had an obvious area of necrosis, with an

TABLE I. Preoperative Patient Profiles

Postinfarction Left Ventricular Free Wall Rupture

Key Points

e LVFWR is a rare and fatal complication of AMI.

e Early and aggressive treatment for LVFWR is rec-
ommended.

e The sutureless patch technique for post-AMI
LVFWR is simple and effective.

Abbreviations and Acronyms

AMI acute myocardial infarction
LVFWR left ventricular free wall rupture

epicardial hematoma in the infarction area. There was
active bleeding in 3 patients; the other 8 showed oozing
or a sealed rupture (subacute LVFWR type).

In 2 cases, bleeding from a blowout rupture was repaired
using a primary suture closure with pledget reinforce-
ment under cardiopulmonary support, but multiple
LVFWRs could not be controlled in 1 patient (patient
7), who died in the operating room. In another patient,
a blowout-type rupture was repaired with a primary
closure in an active bleeding site and was covered with
cyanoacrylate glue (2-butyl cyanoacrylate, so-called

Onset of post-AMI Preoperative percutaneous
Patient Sex/age, y rupture? AMI territory coronary intervention Severity of rupture
1 M/71 3d Inferior — Subacute
2 M/69 7d Inferior — Subacute
3 M/68 6h Anterior Yes Subacute
4 F/72 2d Anterior Yes Subacute
5 F/69 5d Anterior — Subacute
6 M/75 2d Anterior — Subacute
7 F/79 0d Anterior - quz\;\glj:trljp?jr%i”ary
8 M/70 3d Anterior Yes Subacute
9 F/72 2d Inferior — Subacute
10 M/73 1d Anterior — Blowout
1 M/64 1d Anterior Coronary artery bypass graft Blowout

AMI, acute myocardial infarction; F, female; M, male.

“The mean (SD) onset of rupture post-AMI was 2.5 (1.9) days with a median onset of 2 days.
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“instant glue” or “super glue”) applied with 4-cm Tef-
lon felt (Boston Scientific/Meadox Medicals, Inc). This
sutureless technique was repeated 3 times, using over-
lapping patches to ensure coverage of the surrounding
infarcted area of the left ventricular free wall. The other
8 patients were treated using a sutureless technique with
Teflon felt and glue. They were treated with the 1-patch
technique, which is fashioned in such a manner as to
be larger than the area of the hematoma and muscle
necrosis so that the whole perimeter of the patch lies on
the healthy myocardium and the area of the infarction
is covered. The patch is usually between 4 x 5 cm* and
5 x 6 cm” in size and is trimmed to an elliptical shape.

Cyanoacrylate glue was purchased preoperatively from
general stores. The glue was soaked in an antiseptic so-
lution (CIDEX; Advanced Sterilization Products) for
more than 5 minutes. A Teflon felt, herein referred to
as the “patch,” with 1 side soaked in commercially avail-
able cyanoacrylate glue, was placed on the infarcted area
of the myocardium. After 2 to 3 minutes, the patch
hardened and became hemostatic (Fig. 1). Cyanoac-
rylate glue is easily hardened and strongly adhesive. It
must therefore be handled carefully when used as a glue
for a Teflon patch or it may adhere to surgical gloves and
the surrounding tissues. The patch must be attached
quickly. The attachment is easier to apply to the anterior
surface of the left ventricular myocardium than to the
inferior surface of the left ventricular wall as the inferior

wall is less visible, making it more difficult to confirm
the size of the infarcted wall.

Fig. 1 An intraoperative photograph shows the “patch-and-
glue” sutureless technique. A Teflon patch is fixed to the left
ventricular wall of patient 11 with synthetic glue.
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Results

In LVFWR following MI, the mean (SD) time of symp-
tom onset was 2.5 (1.9) days (median, 2 days) (Table
I). One patient (patient 7) died in the operating room
because of multiple free wall ruptures at the lateral area
of the left ventricle. Preoperatively, this patient was in
cardiogenic shock as a result of severe mitral valve regur-
gitation with papillary muscle rupture following AMI.
After mitral valve replacement, multiple ruptures of the
lateral area of the left ventricle occurred, and the active
bleeding from multiple blowout ruptures could not be
controlled (Fig. 2).

Cardiovascular stability and hemostasis were achieved
in the other 10 patients. Another 2 early mortalities oc-
curred because of rebleeding (one after 1 postoperative
day and the other after 3 postoperative days). Prolonged
ventilator support (>3 days) was provided to 3 patients.
Three patients underwent percutaneous coronary in-
tervention before discharge. All 8 remaining patients
survived and were discharged. At discharge, the left
ventricular ejection fraction on transthoracic echocar-
diographs ranged from 20% to 50% (mean [SD], 40%
[9.9%]; median, 38.7%) (Table II). Three patients (pa-
tients 1, 6, and 10) were lost to follow-up. The follow-up
period ranged from 2 to 97 months, with 4 patients ex-
hibiting New York Heart Association class I symptoms
and 1 patient exhibiting New York Heart Association
class IT symptoms. This last patient had a left ventricu-
lar ejection fraction of 30% before discharge from the

hospital.

Discussion

Left ventricular free wall rupture and cardiac tampon-
ade occur in 2% to 4% of AMIs and are associated
with high mortality rates.’ Autopsy studies reveal that
LVFWR accounts for 5% to 24% of deaths from MI,?
and the condition occurs up to 10 times more often
than papillary muscle rupture or interventricular sep-
tal rupture.” Left ventricular free wall rupture appears
in the first week (usually on the fourth or fifth day)
after AMI, although this time frame may vary from a
few minutes to more than a month.>>* It is reported as
occurring more often after the first transmural MI."**
The average time from symptom onset to hospital ad-
mission in this study population was 24 hours, with a
maximum onset of 94 hours.” Although the time from
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Fig. 2 A) An intraoperative photograph shows a left ventricular free wall blowout rupture (arrow) in patient 7; B) multiple
repairs are shown, with pledget sutures (arrows) applied to the left ventricular free wall blowout rupture.

TABLE II. Operative Procedures and Results

Cardiopulmonary

bypass or
extracorporeal Left ventricular Follow-
Type of membrane Cause of ejection fraction  up time,
Patient rupture Procedure oxygenation Result death at discharge, %* mo
1 Subacute Sutureless patch  — Survived — 30 63°
and glue
2 Subacute Sutureless patch  — Death Rebleeding — —
and glue (postoperative
day 3)
3 Subacute Sutureless patch  — Survived — 40 47
and glue
4 Subacute Sutureless patch  — Survived — 40 72
and glue
5 Subacute Sutureless patch  — Survived — 40 97
and glue
6 Subacute Sutureless patch  — Survived — 50 38°
and glue
7 Blowout + Mitral valve Cardiopulmonary  Death Intraoperative — —
papillary replacement + bypass (operation day) bleeding
muscle primary suture
rupture (multiple)
8 Subacute Sutureless patch  — Survived — 40 91
and glue
9 Subacute Sutureless patch  — Death Rebleeding — —
and glue (postoperative
day 1)
10 Blowout Primary suture Cardiopulmonary  Survived — 50 49°
bypass
1 Blowout Primary suture + Extracorporeal Survived — 20 2
sutureless patch  membrane
and glue oxygenation

aThe mean (SD) left ventricular ejection fraction at discharge was 40% (9.9%); the median left ventricular ejection fraction was
38.7%.
The follow-up time refers to the number of months the patient survived.

The Texas Heart Institute Journal * 2024, Vol. 51, No. 1 https://doi.org/10.14503/THIJ-23-8213  4/6



Na

AMI to LVFWR diagnosis is usually several days, there
is no clear correlation between mortality and the length
of this delay.® In this study, all blowout-type ruptures
occurred within 1 day of AMI, and no subacute late
presentations were blowouts (Table I).

Formica et al* demonstrated that mortality in patients
with LVFWR was not affected by early (5-10 hours)
vs late (210 hours) presentation; they concluded that
hemodynamic status at presentation (cardiac arrest,
cardiogenic shock) was the most important predic-
tor of in-hospital mortality. Emergency surgery is the
treatment method of choice for LVFWR because con-
servative treatment has been shown to confer a poor
prognosis."” Several surgical techniques have been used
in the past, such as closing the rupture with a prosthetic
patch combined with sutures or resecting the infarcted
myocardium, both of which are performed with the use
of extracorporeal circulation; a technique using a patch
combined with tissue glue emerged around 2008."°
These strategies are preferred in select patients, mainly
when an oozing rupture is observed during surgery. The
first attempt to repair an LVFWR with a patch fixed
with glue over the area of rupture was reported by Lof-
strom and colleagues” in 1972, but the Dacron patch
loosened soon after the operation, causing the patient’s
death. In 1993, the first series of patients successfully
treated with a sutureless epicardial patch technique was
described.” Padro and colleagues” successfully treated
13 patients with subacute LVFWR using a Teflon patch
fixed onto the heart surface with only surgical glue.
Matteucci et al'' found that the so-called “patch-and-
glue” sutureless technique had a clinically significant
protective effect, reducing in-hospital mortality by ap-
proximately 40% compared with the suture technique.
They reported that the patch-and-glue sutureless tech-
nique had a greater protective effect on the oozing
rupture type than on the blowout rupture type: The
mortality rate associated with the oozing rupture was
reduced by approximately 50% compared with the rate
for the blowout rupture presentation.”” The sutureless
technique is simple and fast, and it can be done without
cardiopulmonary bypass support; it also preserves left
ventricular geometry and leaves the necrotic tissue un-
touched, providing complete hemostasis. Further inves-

tigations, however, are needed before this approach can
be considered safe and suitable for all types of LVFWR.
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Conclusion

Different techniques have been developed for manag-
ing LVFWR over the years, but the optimal surgical
treatment for this postMI mechanical complication
remains controversial. Although the technical strategy
varies, a basic principle that remains unchanged is that
surgeons should put stitches in or fix patches to healthy
myocardial tissue.
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