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ABSTRACT
There are three major mechanical complications of
acute myocardial infarction: rupture of the left ventricular free wall, rupture of the interventricular
septum, and development of mitral regurgitation.
Each of these complications is associated with extremely high mortality. Reviewing the scientific literature, we found descriptions of sporadic cases of
both of those complications combined. We report an
unusual case of simultaneous rupture of free wall and
interventricular septum.
Keywords: Complications; Acute Myocardial Infarction;
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1. CASE REPORT
The 80-year-old female patient (pt) was brought to the
Emergency Department unconscious. Her medical history was remarkable for cerebrovascular accident (CVA)
two years ago with residual motor aphasia and left
hemiparesis. Her functional capacity was severely limited.
On examination pt was in stupor, with severe dyspnea,
hypotensive, and signs suggestive of right ventricular
myocardial infarction (MI). On X-ray lung fields were
free from pulmonary congestion. ECG showed signs of
reperfusion of Acute ST Elevation inferior wall Myocardial Infarction (STEMI).
Bedside echocardiography (echo) revealed severe right
and moderate left ventricular dysfunction due to inferopostero-lateral akinesia, mild-moderate aortic regurgitation (AR), and large pericardial effusion with thrombus
(Figure 1). An echo finding of right MI, AR, and pericardial effusion raised suspicion of aortic dissection.
Transesophageal two-dimension (2D) and three-dimension (3D) echocardiography displayed ruptured postero-lateral wall proximal to papillary muscle. The rup*
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ture was sealed by a huge thrombus that filled the pericardial space and led to collapse of the right ventricle.
Incomplete rupture involving the interventricular septum
(IVS) was also observed, but no shunting was seen on
color Doppler imaging.
Two options of surgical treatment were raised by the
cardiac surgeon. The first was open heart surgery with
cardio-pulmonary bypass. Euroscore was calculated and
in our case was found to approach 90%. [1] The second
strategy was to use biological glue to seal the rupture,
with much lower morbidity and mortality [2-4]; however,
nature had already done this with a thrombus (“the best
biological glue existing”). After discussion, medical
treatment was chosen.
Due to lack of response to massive fluid infusion, intravenous Dopamine and Dobutamine were administered.
Her condition improved gradually and the patient was
easily weaned from mechanical ventilation.
On the 4th day a new 3/6 systolic murmur was heard in
th
4 interspace at the left sternal border (LSB). Repeat 2D
echo demonstrated left to right shunting through the interventricular septum (Figure 2). Complete IVS rupture
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Figure 1. Bedside echocardiography demonstrating severe
right (RV) and moderate left ventricular dysfunction due to
infero-postero-lateral akinesia, mild-moderate aortic regurgitation (AR), and large pericardial effusion with huge thrombus.
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Figure 2. Color Doppler imaging showing incomplete rupture
involving the interventricular septum (IVS) with shunt (IVS
JET) from left ventricle (LV) to right ventricle (RV).

was diagnosed. Heart surgery was again rejected in favor
of a medical approach.
The patient died suddenly the next day.

2. DISCUSSION
Reviewing the scientific literature, we found descriptions
of sporadic cases of these two complications combined.
[5-7] the prevalence of acute ventricular septum rupture
(VSR) appears to have declined in the reperfusion era. It
is estimated to occur in 1% - 3% of patients with STEMI
without reperfusion therapy [8], 0.2% - 0.34% with fibrinolytic therapy [9], and 3.9% among patients with
cardiogenic shock. [10] VSR is more likely to occur in
patients who are older, female, and hypertensive; nonsmokers; with anterior MI location with tachycardia;
increased heart rate; and worse Killip class on admission.
[9] there is a bimodal peak of VSR appearance—within
24 hours and at 3 - 5 days. Typical clinical manifestations are chest pain, shortness of breath, and hypotension.
Physical findings are harsh holosystolic murmur, thrill,
S3, accentuated 2nd heart sound, pulmonary edema, RV
and LV failure, and cardiogenic shock. [11] echo with
color flow imaging is the test of choice for diagnosis of
VSR. Surgical closure is the treatment of choice even if
the patient’s condition is stable, but mortality remains
high and has been reported to be between 20% and 50%.
[9,12-14] Mortality is particularly high in patients with
VSR and cardiogenic shock—87% in the SHOCK Registry. [10] However, surgical mortality is significantly less
than for medically treated patients. In GUSTO-I, mortality rates for surgically or medically treated patients were
47% and 94%, respectively [9].
Rupture of ventricular free wall occurs in 0.8% - 6.2%
of STE MI patients. [8] there is also a bimodal
peak—within 24 hours and after 3 days. [11] There are
three distinct types of free wall rupture. Type 1 ruptures
occur within the first 24 hours and are full-thickness
ruptures (this rupture type increases with thrombolysis);
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type 2 ruptures occur as a result of erosion of the myocardium at the site of infarction; and type 3 ruptures occur late and are located at the border zone between infarcted and normal myocardium, and occur less frequently in patients treated with thrombolytics. [15]
Emergency thoracotomy with surgical repair is the definitive therapy. There are several terms for ruptures that
do not traverse all layers of myocardium—slow or incomplete tear leading to a late rupture, or subacute rupture. [16,17]
Frequency of VSR and incomplete free wall rupture
combined is unknown, but is undoubtedly very low. In
our case, the patient’s presentation with cardiogenic
shock and timely performance of an echocardiogram
allowed for rapid diagnosis of these rare complications.
Due to severe comorbidities and advanced age, surgical
risk was estimated to be prohibitively high, and the
natural history of medically treated heart rupture was
observed. The uniqueness of this case is in the simultaneous development of rupture at several heart sites, with
the patient surviving free wall rupture and septal rupture.
Surprisingly, the patient survived acute free wall rupture
by sealing the ventricular wall defect with a thrombus,
and despite hemopericardium with impaired right ventricular filling, her hemodynamics normalized, so that
inotropic amines and intravenous fluids could be discontinued. Several days later partial interventricular septum
rupture progressed to complete, probably due to infarct
expansion, but even after VSR with left-to-right shunt,
the patient’s condition remained stable. It is possible that
dissolution of the thrombus sealing the ruptured free wall
led to tamponade and sudden death of the patient. Post
mortem was not performed.

3. CONCLUSION
This case of simultaneous rupture of the free wall and
interventricular septum indicates that myocardial rupture
is still a lethal complication, no matter the location, or
whether there is temporary improvement of hemodynamic status, if no surgical intervention is applicable.
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