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Simultaneous Left Ventricular Pseudo-Aneurysm and
Ventricular Septal Rupture After a Non-ST Segment
Myocardial Infarction
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Abstract
The incidence of myocardial rupture following an acute coronary syndrome has dramatically decreased with the implementation of early
reperfusion strategies. High clinical suspicion is critical for early
recognition and appropriate management of myocardial mechanical
complications. Here we present an uncommon combination of left
ventricular pseudo-aneurysm and ventricular septal rupture complicated with coronary sinus shunting following a non-ST elevation myocardial infarction, where modern echocardiography allowed prompt
and accurate identification of the event.
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is contained by adjacent tissue, most often the pericardium,
forming a pseudo-aneurysm [5]. Differentiation between left
ventricular (LV) aneurysm and pseudo-aneurysm is difficult,
yet it is extremely important given the greater propensity for
rupture of the latter, hence requiring emergent surgical repair
[1, 6, 7]. High index of suspicion is needed to determine the
appropriate therapeutic approach and prognosis in patients
with these complications. Several imaging modalities are used
to discriminate between different types of myocardial mechanical complications [8]. We present a case of a patient with
simultaneous LV pseudo-aneurysm and VSR complicated with
coronary sinus shunting secondary to a non-ST-segment elevation myocardial infarction (NSTEMI).

Case Report

Introduction
Morbidity and mortality associated with acute myocardial infarction (AMI) have steadily decreased in the post re-perfusion era, nevertheless cardiac rupture occurs in about 4% of
patients after AMI [1]. The entire spectrum of cardiac rupture
was responsible for 15% of early death in the Thrombolysis in
Myocardial Infarction Phase II study (TIMI II) [2].
Ventricular septal rupture (VSR) formerly occurred in
1-2% of patients after AMI but the incidence has dramatically
decreased [3]. In a small number of cases, dilatation and remodeling of the damaged ventricular wall without rupture may
lead to ventricular aneurysm formation [4]. Conversely in approximately 0.2-0.3% of infarctions, complete cardiac rupture

A 76-year-old Jamaican female with history of hypercholesterolemia, hypertension and diabetes type II presented with congestive heart failure following an NSTEMI that had occurred 2
weeks prior to admission. Patient had undergone percutaneous
revascularization to the right coronary artery with a drug eluting stent for a severe stenotic lesion and was discharged on
dual antiplatelet therapy and optimal medical management to a
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Figure 1. Transthoracic echocardiogram, parasternal long axis view
showing the ruptured pseudoaneurysm compressing the left atrium.
LA: left atrium; PsA: pseudo-aneurysm.
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Figure 2. Transesophageal echocardiogram, modified bicaval view
showing the coronary sinus and the pseudo-aneurysm. LA: left atrium;
RA: right atrium; PsA: pseudo-aneurysm; CS: coronary sinus.

skilled nursing facility.
During re-admission she was in NYHA Class III heart failure, which had progressed from NYHA class I 2 weeks prior,
with rapid worsening in the last 2 days. The electrocardiogram
showed sinus tachycardia, left axis deviation and Q waves in
inferior leads. Chest radiographs showed cardiomegaly; the
hemogram and biochemical parameters were all relatively normal except for mild acute kidney injury.
Trans-thoracic echocardiogram showed an ejection fraction of 55%, LV thinning and severe hypokinesis of the inferior wall with large aneurysm formation and mild to moderate
mitral regurgitation. Right heart chambers were normal in size;
the pulmonary artery systolic pressure was calculated to be 60
mm Hg. A trans-esophageal echocardiogram revealed an LV
inferobasal aneurysm with rupture forming a pseudoaneurysm
and shunting into the coronary sinus, resulting in a left to right
shunt (Figure 1-3).
Patient was placed on hemodynamic support with an intraaortic balloon pump and subsequently taken to the operating
room for surgical repair of the pseudoaneurysm. Intra-operatively a VSR was also noticed. She underwent LV pseudoaneurysm repair, VSR repair with a pericardial patch followed
by pericardial washout and chest wall closure. She was transferred to the coronary care unit with clinical and hemodynamic
improvement in the following days.

Discussion
Acute coronary syndrome (ACS) accounted directly or indirectly for 25% of all deaths in the United States in the last
decade [9]. Myocardial rupture occurs in 4% of the cases as a
complication from several types of injuries, more often, myocardial infarction (MI) [1]. Ventricular free wall rupture occurs
in the majority of cases and is usually associated with cardiogenic shock and death secondary to cardiac tamponade [10].
Cardiac rupture may be broadly divided into: 1) complete
or incomplete; 2) free ventricular wall rupture or rupture of
56
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Figure 3. Transesophageal echocardiogram, modified bicaval view. Arrow shows abnormal flow from coronary sinus to pseudo-aneurysm.

intracardiac structures such as the interventricular septum and/
or the papillary muscles. The pathophysiology and mechanical determinants of myocardial rupture can be explained by
wall stress and stress tolerance. Wall stress follows LaPlace’s
law [11], and stress tolerance relates to diseases or conditions
which lower the level of injury tolerated by the myocardial
muscle and surrounded structures, most commonly ischemic
necrosis, but also previous scars, cardiac surgery and trauma.
The Global Registry of Acute Coronary Events (GRACE),
which is a multinational registry involving 30 countries designed to reflect an unbiased population of patients across the
full ACS spectrum, showed that heart rupture was more common in females, older patients, following an ST-segment elevation MI (STEMI) with higher level of cardiac enzymes than
those without myocardial rupture. In addition, higher heart
rate and lower blood pressure at the time of admission were
independently associated with cardiac rupture. Thrombolytic
treatment was used more frequently in patients who sustained
rupture. Conversely, chronic ischemic heart disease, history of
invasive revascularization procedures, beta-blockers and low
molecular weight heparin administration were observed less
commonly in patients with heart rupture. The GRACE score,
originally designed to predict in-hospital death was associated
with myocardial rupture only in an unadjusted model (OR
1.20, 95% CI 1.16 - 1.23) and therefore should not be used to
predict the incidence of it [12, 13].
Ventricular pseudo-aneurysm is considered an incomplete
type of myocardial rupture, given the temporal confining by a
portion of the surrounding pericardium. In contrast to a true aneurysm, the walls of a pseudo-aneurysm lack the structural elements found in the normal myocardial wall. Ventricular pseudo-aneurysm is a rare phenomena occurring in less than 0.5%
of myocardial infarction [14]. According to previous publications, ventricular pseudo-aneurysm are more often located in
the infero-posterolateral walls (82%) and associated with right
coronary artery (RCA) and circumflex disease as culprit lesion
for MI [15]. Diagnosis of pseudo-aneurysms used to rely on
cardiac catheterization and contrast ventriculogram [16], now
it is commonly detected with modern two-dimensional Doppler echocardiography and color flow imaging. Typically the
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maximal internal width of the aneurysmal fundus (Dmax) is
larger than the maximal internal diameter of its neck or orifice (Omax) on a same frame (Gatewood and Nanda index),
also with the aid of color Doppler flow, pseudo-aneurysm can
be confirmed by an unusual continuous flow signal extending
from the LV cavity to the aneurysmal cavity through its narrow neck [8]. However in very large pseudo-aneurysms definition of the orifice and fundus can be challenging. M-mode
echocardiography does not appear to be sensitive or specific
in this diagnosis [17]. Other imaging modalities like computed
tomography angiography and cardiac MRI have a limited role
in the diagnosis of these conditions, although they have helped
to understand the process of their formation. Currently they
are being used as research tools in small case series and as part
of follow- up in patients with these complications [18]. As a
caveat cardiac MR is still not universally available and its cost
is higher than other methods.
Given the propensity of pseudo-aneurysm to rupture, surgical repair is required immediately after the diagnosis has
been made. Mortality can be as high as 90% if left untreated
[19].
True aneurysms are located in the anterior myocardial wall
and the apex in up to 93% of cases; typically they are formed
2 - 3 weeks after an event correlated with the left anterior descendent artery (LAD). The aneurysmal sac is composed of
myocardial fibers and has a wide communication between the
LV cavity and the sacular deformity [20]. Eventually this area
will develop hypo and akinesia with increase risk of thrombus
formation and embolic events [21]. Over 95% of aneurysms
are secondary to coronary artery disease; other causes include
coronary artery malformation, sarcoidosis, Chagas’ disease,
arrhythmogenic right ventricular dysplasia and even idiopathic
causes [22]. The most important fundamental feature differentiating a true aneurysm from false aneurysm is the presence of
a continuous surrounding myocardial wall by echo [23]. Ventricular aneurysm can be treated medically and if necessary
with elective surgery [24].
VSR and papillary muscle rupture (PMR) are considered
early mechanical complications following an MI. The GUSTO-I trial demonstrated an incidence of VSR of approximately
0.3% and PMR of 0.9%, which are even lower after the introduction of primary percutaneous intervention in the setting
of acute MI. Echocardiography, in combination with Doppler,
serves as the preferred method for the detection and differentiation of these two entities [25].
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