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A left ventricle pseudoaneurysm (LV PSA) is defined as a free wall rupture of the left ventri-
cle contained by the adjacent pericardial tissue. This rare complication is most commonly
encountered following myocardial infarction, trauma, or infection. Surgery is typically war-
ranted to avoid progression to spontaneous rupture, which may potentially lead to cardiac
tamponade and death. Cardiac magnetic resonance imaging is the modality of choice to
characterize left ventricle morphology and function. Accurate distinction between a pseu-
doaneurysm and a true aneurysm is crucial, since management and prognosis are signif-
icantly different between these 2 entities. We present a case of a 63-year-old male heart
transplant recipient, admitted for suspicion of acute cellular rejection, with an unexpected
finding of a LV PSA.
© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

cardiac pseudoaneurysm is poor, with high rupture rates, par-
ticularly in the early period following myocardial infarction [2].
By definition, pseudoaneurysms do not contain all layers of

Left ventricle pseudoaneurysm (LV PSA) is defined as an out-
pouching formed by myocardial free wall rupture, with the
extravasated contents contained by the adjacent pericardium
and scar tissue [1-5]. LV PSAs are rare entities, most com-
monly attributed to free wall rupture of myocardial tissue due
to infarction. Other causes include cardiac infection, cardiac
surgery, and trauma. LV PSAs are seen after myocardial infarc-
tion in 0.2%-0.3% of cases, most commonly after large infarcts
in elderly and male patients. The prognosis of an untreated

myocardial tissue, as opposed to true aneurysms, and must
be differentiated for appropriate management.

Clinical findings are usually nonspecific, such as chest
pain, congestive heart failure, thromboembolic events, and ar-
rhythmias. Sudden death is the least frequent presentation. A
new to-and-fro murmur and electrocardiogram abnormalities
are frequently seen [2]. Since the presentation is often non-
specific, a high degree of clinical suspicion is necessary to di-
agnose LV PSA.
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Fig. 1 - LV PSA on echocardiography. Echocardiography apical 2-chamber views 2D mode (A) and color flow Doppler (B)
shows an apical pseudoaneurysm (yellow arrows) with color flow present (blue arrow). There is moderate to severe left

ventricle hypertrophy with normal ventricular size.

Diagnostic imaging is crucial to establish the diagno-
sis and guide appropriate treatment. Cardiac magnetic res-
onance (MR) and computed tomography are mainstays in
anatomic characterization and differentiation from other eti-
ologies such as a true left ventricular aneurysm. There are nu-
merous imaging features described in the literature to assist
in the accurate diagnosis and differentiation of LV PSA [4].

We present a case of a 63-year-old male with a prior or-
thotropic heart transplant admitted for suspicion of acute re-
jection, with an unexpected finding of a LV PSA.

Case Report

A 63-year-old male heart transplant recipient was admitted
as a transfer from an outside hospital for suspicion of acute
cellular rejection. The patient initially presented with general
malaise, nausea, and vomiting for a week. At the outside hos-
pital, he was found to have diabetic ketoacidosis, for which
treatment with insulin infusion was instituted, and the pa-
tient ultimately developed anuric renal failure. Episodes of se-
vere bradycardia were also reported, which did not require in-
tervention and resolved with correction of acidosis and elec-
trolyte abnormalities. The patient was then transferred for es-
calation of care and suspicion of acute cellular rejection. At
admission, he reported substance abuse and noncompliance
with immunosuppressor medications. Besides a heart trans-
plant ten years before presentation, his past medical history
also included coronary artery disease, diabetes mellitus, dys-
lipidemia, hypertension, and chronic kidney disease.

Initial workup with echocardiography reported moderate
to severe left ventricle hypertrophy. It also showed an out-
pouching at the apical segment of the left ventricle, which was
connected to its cavity by a narrow neck. Color flow Doppler
demonstrated a bidirectional shunt through the discontinu-
ity at the apical segment of the left ventricle, further suggest-
ing free wall rupture with pseudoaneurysm formation (Fig. 1A,
B). A small amount of fluid and clot were noted in the peri-
cardium without clear signs of cardiac tamponade (Fig. 2A, B).

Further assessment with cardiac MR again demonstrated a
large left ventricular apical outpouching with active extrava-
sation through a narrow myocardial opening. The neck’s max-
imal width was 7 mm, and the outpouching sac measured 48
mm in maximal diameter, with a neck to sac ratio of less than
0.5 (0.15), which is strongly suggestive of a pseudoaneurysm
(Fig. 3A, B). Additionally, cardiac MR images demonstrated dis-
continuity of the myocardial wall, with greater than 50% de-
crease in the aneurysm sac wall thickness measured at 1 cm
from the aneurysmal neck, another characteristic that sup-
ports LV PSA diagnosis. Moderate left ventricular hypertro-
phy was noted along with mild enlargement of the left ven-
tricle and preservation of systolic function (ejection fraction
of 61%). Moderate pericardial effusion was confirmed with
mass effect upon the free wall of the right ventricle (Fig. 4A,
B). Late gadolinium-enhanced images showed subendocardial
enhancement of the mid to basal inferolateral septal wall,
involving greater than 50% myocardial thickness, associated
with myocardial thinning, reflecting scar from remote infarct
and nonviability (Fig. 5A-C).

The patient was previously admitted for acute cellular re-
jection grade 2 R 1 month prior to this presentation. At that
time, echocardiography depicted left ventricular hypertrophy
with reduced function without additional morphologic abnor-
malities. He was treated with thymoglobulin for four days, and
repeated biopsy showed improvement of his rejection to grade
1R. At the current admission, repeated right ventricle biopsy
was negative for acute cellular rejection (OR), despite contin-
ued intermittent refusal of medications and treatment modal-
ities.

After a multidisciplinary meeting and thorough discussion
of the patient’s clinical and radiologic findings, the exact eti-
ology of the patient’s LV PSA remained uncertain. Cardiac MR
demonstrated signs of previous myocardial infarction, includ-
ing myocardial thinning and late gadolinium enhancement of
the basal and mid inferoseptal wall, however there was no
clear evidence of extension to the left ventricular apex. The
cardiothoracic surgery team decided not to proceed with cor-
rection of the left ventricle pseudoaneurysm given the pa-
tient’s high-risk clinical status, including history of acute graft
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Fig. 2 - Pericardial fluid on echocardiography. Apical 2-chamber view (A) shows a small amount of pericardial fluid (pink
stars). Subcostal view (B) shows the pericardial effusion exerting compression over the right ventricle.

Fig. 3 - LV PSA on cardiac MR. Long-axis 2-chamber SSFP (A) shows an apical left ventricular pseudoaneurysm arising from
the inferior aspect of the left ventricular apex (yellow arrows). The neck of the pseudoaneurysm (blue arrows) measured
approximately 7 mm. The pseudoaneurysm sac measured approximately 2.5 x 4.8 cm. There is moderate pericardial
effusion (pink star).

l

Fig. 4 - Left ventricular myocardial hypertrophy and pericardial effusion. Cardiac MR short-axis (A) and long-axis 4-chamber
SSFP (B) show moderate left ventricle hypertrophy (blue line). There is moderate pericardial effusion (pink star) exerting
mass effect upon the free wall of the right ventricle.
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Fig. 5 - Late gadolinium enhancement. Cardiac MR late gadolinium-enhanced long-axis 4-chamber (A), and short-axis
views (B, C) demonstrate myocardial thinning and late gadolinium enhancement of the basal to the mid inferoseptal wall of

the left ventricle.

rejection, thrombocytopenia, and reduced functional capacity.
During admission, the patient’s renal function and functional
status progressively deteriorated, and he was ultimately re-
ferred to palliative care.

Discussion

LV PSA is defined as a free rupture of the myocardial wall con-
tained by pericardial adhesion. This rare pathology is a com-
plication that follows myocardial injury, most commonly my-
ocardial infarction [1-5]. Clinically, findings are nonspecific,
ranging from mild dyspnea to heart failure, and sudden car-
diac death. Untreated pseudoaneurysms have a high risk of
rupture, which remains even several years after diagnosis [4,6].

Various imaging modalities have been used to assess LV
PSA. Historically, angiography was considered the modality
of choice; however, currently, noninvasive techniques are pre-
ferred in most cases. On chest radiographs, a mass or abnor-
mal contour of the heart may be seen, although the most com-
mon finding reported is simply heart enlargement [6]. Periph-
eral calcification of the pseudoaneurysm sac may be identi-
fied at later stages. On transthoracic echocardiography, LVA
PSA usually presents as a focal outpouching with a narrow
neck connecting the saccular pseudoaneurysm to the ventric-
ular cavity. Color Doppler may aid in diagnosis by depicting
aliasing and to-and-fro flow through the neck of the pseudoa-
neurysm. Additional findings may include pericardial effusion
with variable degrees of echogenicity reflecting blood prod-
ucts and thrombosis [5,7,8].

Computed tomography (CT) provides excellent spatial res-
olution with accurate identification and morphologic assess-
ment of the pseudoaneurysm sac. Additional findings may
include pericardial effusion with variable attenuation values,
chest parenchymal abnormalities characteristic of heart fail-
ure, and thromboembolic events [9].

Cardiac MR imaging is a valuable non-invasive technique
that allows anatomic and functional characterization of the
left ventricle. LV PSA typically shows loss of epicardial fat sig-
nal at its orifice. Cine cardiac MR may demonstrate myocar-

dial wall dyskinesia and blood flow turbulence in the car-
diac chambers and through the myocardial opening. Delayed
gadolinium enhancement images may indicate late enhance-
ment of pericardial tissue adjacent to the pseudoaneurysm
sac in addition to the expected findings related to the patient’s
baseline etiology (eg, myocardial infarct, trauma, infection).
Cardiac MR also presents an advantage in the assessment of
thrombus, a commonly encountered complication of LV PSAs
[3-5].

The primary differential diagnosis of LV PSAs is a true left
ventricle aneurysm (LVA). In most LV PSA cases, surgery is
warranted to avoid catastrophic outcomes such as sponta-
neous rupture with progression to pericardial tamponade and
death. In contrast, true aneurysms have a better prognosis
and may be treated conservatively in most cases [1-6]. Thus,
accurate characterization and differentiation between these
two entities are crucial for appropriate management and
prognosis.

Previous studies have described distinct imaging features
to differentiate between true and false aneurysms of the left
ventricle. One of the first documented imaging features de-
scribed was localization and morphology. True LVAs typically
have a wide neck, are often apical, may contain thrombus,
and are rarely associated with pericardial enhancement. Pseu-
doaneurysms classically have a narrow neck, are most com-
monly inferior or lateral in location, often contain throm-
bus, and are commonly associated with pericardial enhance-
ment. Some studies suggest an orifice-pseudoaneurysm di-
ameter ratio of <0.5 indicates a pseudoaneurysm rather than
a true aneurysm, although these findings are controversial
in the literature. Additionally, a recent study reported that
a more than 50% decrease in aneurysm sac wall thickness
measured at 1 cm from the aneurysmal neck is a sensitive
and specific marker to diagnose LV PSA [4]. Despite these
distinct characteristics, the differentiation between these
two entities often presents a challenge to radiologists and
cardiologists.

Surgical treatment is typically warranted in acute cases of
large and symptomatic LV PSAs. The benefits of surgery out-
weigh the risks of rupture in almost all cases. Previous studies
suggest that conservative management can be considered in
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asymptomatic patients with small aneurysms (less than 3 cm
of dimension) or increased surgical risk [10,11].

Conclusions

In this case report, we demonstrated an atypical case of
an apical LV PSA in a heart transplant recipient without
a definitive finding of an underlying apical myocardial in-
farction. Although an accurate distinction between false
and true aneurysms is crucial for appropriate management,
this differentiation is often challenging clinically and ra-
diologically. This case report describes the essential fea-
tures of LV PSAs in different imaging modalities and high-
lights the importance of vigilance even in atypical clinical
presentations.

Patient Consent Statement

The authors obtained written informed consent from the pa-
tient for submission of this manuscript for publication.
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