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ARTICLE INFO ABSTRACT

Article history: Left ventricular pseudoaneurysm is a rare complication of myocardial infarction and rep-
Received 4 June 2024 resent a myocardial rupture contained within a pericardial space limited by adhesions.
Revised 8 June 2024 Differentiating it from a left ventricular aneurysm can be a real diagnostic challenge. We
Accepted 12 June 2024 report a case of a 50-year-old man admitted for symptoms of left heart failure. Transtho-

racic echocardiography and cardiac computed tomography scan incidentally showed a large
lateral left ventricular pseudoaneurysm measuring 75/50 mm in diameter. Patch closure

Keywords: was carried out under cardiopulmonary bypass. Postoperative follow up was uneventful.
Pseudoaneurysm This case demonstrates the increasing detection of «incidental» left ventricular pseudoa-
Myocardial infarction neurysm with more frequent use of multimodality imaging techniques including cardiac
Imaging CT scan.

Left ventricle © 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction Case presentation

Left ventricular (LV) pseudoaneurysm is a rare complication of A 50-year-old man was admitted to the department for man-
myocardial infarction (MI). It is defined as a contained rupture agement of a symptom of left heart failure. His cardiovascu-
of the myocardium. LV pseudoaneurysms have a high risk of lar risk factors were arterial hypertension and chronic smok-
spontaneous rupture and death [1], requiring prompt surgical ing. His medical history included chest pain occurring 20 days
management. before admission, which the patient had neglected. The
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Fig. 1 - CT scan of a pseudoaneurysm in the lateral wall of the left ventricle (white arrow). Neck: transparietal defect in the

lateral wall of the LV (black star).

baseline work-up including chest X-ray, electrocardiogram
and transthoracic echocardiography (TTE), was suggestive of
coronary artery disease complicated by a large lateral pseu-
doaneurysm of the left ventricle, confirmed by a cardiac com-
puted tomography scan and measuring 75/50 mm in diame-
ter (Figs. 1 and 2). Subsequent coronary angiography revealed
an atheromatous lesion with no significant stenosis. Left ven-
triculography showed an ejection fraction of 45% with an
aneurysmal aspect of the lateral wall of the left ventricle, with
no sign of rupture. The pseudoaneurysm was resected and the
ventricular wall defect was closed with a Teflon patch recon-
struction (Figs. 3 and 4). Examination of the mitral subvalvular
apparatus was normal. Postoperative follow was uneventful
and TTE 1 month after surgery showed a LV ejection fraction
of 52% with no mitral leak.

Discussion

Left ventricular (LV) aneurysms are of 2 types : true and false
(Fig. 5). True aneurysms are sequelae of transmural myocar-
dial infarction (MI). False aneurysms (or pseudoaneurysms)
are rare complications of MI and represent a myocardial
rupture contained within a pericardial space limited by ad-
hesions. Pseudoaneurysm does not contain all three layers
of myocardium and is often covered with pericardium and

mural thrombus [2,3]. The base of pseudoaneurysm typi-
cally includes a narrow neck opening into a saccular zone
with a wall free of endocardium or myocardium [4]. Pseudoa-
neurysms are most commonly caused by MI, but also by mitral
or aortic valve replacement, chest trauma and infection (ab-
scess, endocarditis) [5]. Unlike true left ventricular aneurysms,
false aneurysms have a high risk of spontaneous rupture and
death [1] and therefore require rapid surgical management
once the diagnosis has been confirmed, even in asymptomatic
patients [6]. Indeed, left ventricular free wall rupture is a catas-
trophic complication occurring in 4% of patients after MI and
in 23% of those who die of MI [7].

Inferior MI is twice as common as anterior MI in the gen-
esis of LV pseudoaneurysms [8]. This can be explained by the
fact that anterior rupture is more likely to lead to hemoperi-
cardium and death than posterior rupture [9] and that the
presence of an inflammatory reaction in the posterior peri-
cardium leads to the formation of pericardial adhesions and
therefore to the formation of a pseudoaneurysm rather than
cardiac tamponade.

Clinical expression varies from one patient to another,
but the literature shows that patients are most often asymp-
tomatic or only mildly symptomatic (dyspnea, chest pain)
[5,10,11]. It is therefore often discovered accidental during an
episode of heart failure, a ventricular arrhythmia or after an
embolic event [8]. Clinical examination may reveal signs of
heart failure.
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Fig. 2 - CT scan with 3D reconstruction of the
pseudoaneurysm in the lateral wall of the left ventricle
(white arrow).

Fig. 3 - Intraoperative view of the neck of the
pseudoaneurysm (black arrow).

The electrocardiogram may show ST-segment elevation or
non-ST-segment elevation, or Q waves of necrosis, but without
sensitivity or specificity. Chest X-rays may show cardiomegaly
at the level of the left lower arch.

Fig. 4 - Intraoperative view of the defect closure patch (black
arrow).

Transthoracic echocardiography is the key diagnostic
imaging modality. However, differentiation between a true
and a pseudoaneurysm is an important factor in making treat-
ment decisions and is sometimes difficult with TTE [8]. The
echocardiographic signs in favor of a pseudoaneurysm are a
clear discontinuity of the endocardial margin at the base of
the pseudoaneurysm, a saccular shape of the aneurysm and
a narrow neck compared to the diameter of the aneurysm
[12]. Other echocardiographic parameters have been identi-
fied: the ratio of the diameter of the neck to the maximum
diameter of the aneurysm, a ratio less than 0.5 is in favor
of a pseudoaneurysm [13]. Other studies have shown a lack
of specificity in this criteria [5]. Color Doppler flow has been
used to detect turbulent flow through the neck of the pseudoa-
neurysm but the absence of flow does not exclude the diagno-
sis of a pseudoaneurysm, making this criterion specific but not
sensitive.

Left ventriculography was the gold standard for differen-
tiating true from LV pseudoaneurysms, with a diagnosis pre-
cision of > 85%. Pseudoaneurysms consists as a narrow neck
leading to a saccular aneurysm [10]. Left ventriculography is
combined with coronary angiography to explore coronary le-
sions. A pseudoaneurysm may be unrecognized if it is com-
pletely clothed with wall thrombus.

Cardiac computed tomography (CT) and nuclear magnetic
resonance imaging (MRI) can be used to differentiating be-
tween the 2 forms of aneurysm and to better study the re-
lationships and the anterior or posterior location of the pseu-
doaneurysm [14]. The presence of a neck that connects the
aneurysm to the ventricular cavity, the larger size of the
aneurysm and the posterior location are signs in favor of a
LV pseudoaneurysm.

Once the diagnosis of LV pseudoaneurysm has been
confirmed, surgery is usually required. Urgent surgery is
recommended when a pseudoaneurysm is diagnosed within
2 to 3 months post myocardial infarction, as the risk of
rupture is unpredictable [15]. However, when the diagnosis
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Fig. 5 - (A) Left ventricular pseudoaneurysm. (B) Left ventricular aneurysm.

is made several years after MI or surgery, the indication
for surgery is based on symptoms rather than the risk of
rupture.

In the cases of preoperative hemodynamic instability, re-
suscitation measures must be taken, pharmacological support
(digitalo-diuretics, positive inotropic drugs) and mechanical
support, with the insertion of an intra-aortic counterpulsation
balloon whenever possible, should be used to stabilize the pa-
tient’s hemodynamic state. The size and location of the pseu-
doaneurysm determine the surgical procedure.

The preferred thoracic approach is a longitudinal me-
dian sternotomy with installation of extracorporeal circula-
tion (ECC) between the aorta and the 2 vena cava. However, the
left thoracotomy approach with a beating heart in the event of
redux has been reported in the literature [16], thus improving
LV hemodynamics by reducing its size and preventing long-
term remodeling [17]. In the case of a small neck, direct liga-
tion of the neck can be performed. In the case of a large neck
or a neck located at the level of the basal segments of the
LV wall, a synthetic patch (Dacron, Gore-Tex, Teflon) is used
to avoid potential distortion of the valvular structures or ex-

cessive traction on the myocardium. This procedure may be
combined with revascularization by coronary artery bypass
grafting and/or mitral valve repair in the case of associated
ischemic mitral insufficiency.

The timing of post-MI surgery remains a controversial is-
sue. Surgery too early makes reconstruction difficult because
of the fragility of the tissue, but some authors have reported
that a delay of one month allows the tissue to heal as a result
of fibrosis in the area affected [18]. Such a decision requires
close monitoring of the patient, including clinical and regular
echocardiography or cardiac CT scans.

Percutaneous closure is an alternative to surgery in pa-
tients at high surgical risk [19,20]. However, experience is still
limited to rare cases. Selection of the device must be indi-
vidualized according to the location and size of the pseudoa-
neurysm and adjacent structures.

Postoperative mortality in false LV aneurysms ranges from
13% to 29% [21]. The risk factors for early mortality are severe
left ventricular failure, MI, and refractory arrhythmias. Risk
factors for late mortality are incomplete revascularization and
impaired LV systolic function.
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Conclusion

Contained rupture of the left ventricle by adherent peri-
cardium creates a pseudoaneurysm. This condition justifies
urgent surgery. Given the risk of rupture of the false aneurysm
leading to tamponade, shock or death, compared with the
more benign natural history of true aneurysms, accurate di-
agnosis of these two entities is important.

Patient consent

Informed, written consent was obtained from the patient in
accordance with COPE guidelines.
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