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Abstract

Background: Right ventricular pseudoaneurysm is an extremely rare finding than left ventricular pseudoaneurysm,
associated with high mortality. The diagnosis of right ventricle pseudoaneurysm is often challenging because of its
rarity and lack of typical clinical features. However, advanced cardiac imaging techniques including CT angiogram
and MRI can help a timely diagnosis to avoid a fatal outcome.

Case presentation: The authors present the imaging findings of a right ventricular pseudoaneurysm in a 33-year-
old male, presented with dyspnea and chest pain after exertion for 2 weeks. The gated CT and cardiac MRI showed
a small outpouching from the right ventricle apex into the pericardial space, consistent with a pseudoaneurysm. He
underwent cardiac surgery and pseudoaneurysm resection with a favorable outcome.

Conclusion: Right ventricular pseudoaneurysm is a very rare complication following right heart catheterization and
a potentially life-threatening condition that requires prompt diagnosis and management. Though the lack of its
typical clinical presentation is often a diagnostic challenge, advanced cardiac imaging techniques including CT
angiogram and MRI may help a timely diagnosis to avoid a fatal outcome.
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Background

Ventricular pseudoaneurysm is a contained rupture of
the ventricular wall that may occur due to cardiac
trauma, congenital heart surgery, endomyocardial bi-
opsy, pacemaker placement, central venous or pulmon-
ary artery catheterization, infections, and post-
myocardial infarction [1, 2]. A cardiac pseudoaneurysm
differs from a true aneurysm because its wall does not
contain myocardial tissues and connects to the ventricle
by a small neck. Thus, ventricular pseudoaneurysm is
prone to fatal rapture and subsequent high mortality [1,
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3]. Although left ventricular pseudoaneurysm is uncom-
mon, right ventricular pseudoaneurysm is extremely rare
[2, 3]. Transthoracic echocardiogram, cardiac MRI, and
CT angiography can help diagnosis and management
[4]. Surgical repair or percutaneous closure is required
to reduce the risk of rupture and the potential for
thromboembolism, especially if acute or associated with
symptoms [4, 5]. We present here the imaging findings
of a post-cardiac catheterization right ventricular pseu-
doaneurysm in a 33-year-old male.

Case presentation

A 33-year-old male was referred to our hospital from a
private center, complaining of dyspnea and chest pain
after exertion for 2weeks. On physical exam, he had
normal vital signs and other findings were unremarkable.
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The coronary angiogram had no evidence for coronary
artery disease except for some fistulas between left cor-
onary artery branches along the interventricular septum
and Swan-Ganz catheterization showed increased right
ventricular end-diastolic pressure, equal to the left. In
the past, the patient was hospitalized due to chest pain
in the same private hospital and examined with coronary
angiography three times; the last time was in 2014,
which had negative results for coronary artery disease.
On transthoracic echocardiogram, the right ventricle
and right atrium were dilated with moderate to severe
tricuspid regurgitation, but the acoustic window was
poor for image quality to obtain other findings. For fur-
ther evaluation, the patient was referred to thoracic radi-
ology for imaging studies. On pre- and post-contrast
gated CT angiogram, a small 20mm x 12mm out-
pouching from the right ventricle apex into the pericar-
dial space, connected through a small neck to the ven- Fig. 2 The 3D volume rendering CT image shows a small

tricle was observed, Compatible with right ventricular outpouching from the right ventricle apex mﬁo the pericardial space,

. .. . . connected through a small neck to the ventricle

pseudoaneurysm (Fig. la—c). Minimal pericardial effu-

sion was seen adjacent to the right ventricle. The 3D

volume rendering CT image confirmed the diagnosis

(Fig. 2). The right ventricle and right atrium were mod-

erately dilated and a small defect of approximately 3 mm

was observed in the upper part of the interatrial septum,

Fig. 1 a Pre-contrast gated CT angiogram shows a small outpouching from the right ventricle apex into the pericardial space, connected
through a small neck to the ventricle. b Post-contrast gated CT angiogram shows a small outpouching from the right ventricle apex into the
pericardial space, connected through a small neck to the ventricle. ¢ Reconstructed gated CT image shows a small outpouching from the right
ventricle apex into the pericardial space, connected through a small neck to the ventricle with minimal pericardial effusion adjacent to the
right ventricle
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Fig. 3 Gated CT angiogram shows a small defect in the upper part
of the interatrial septum

allowing the passage of contrast media through this area
towards the upper part of the right atrium, consistent
with atrial septal defect (Fig. 3). For differential diagnosis
of suspected constrictive pericarditis, the gated-MRI was
obtained that showed the same findings as observed on
CT images (Fig. 4). The patient underwent open thoracic
cardiac surgery by a qualified cardiac surgery team in
the cardiac surgery unit. The pseudoaneurysm was
resected and no changes or complications occurred dur-
ing or after the operation. He had good condition during
the hospital stay and was discharged from the hospital
with a favorable outcome.

Fig. 4 Post-contrast four-chamber gated-MRI shows a small
outpouching from the right ventricle apex into the pericardial space,
connected through a small neck to the ventricle
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Discussion

A pseudoaneurysm results from a rupture of the ven-
tricular wall with the containment of the resultant
hematoma by pericardium or extracardiac structures [6].
It may occur after cardiac trauma, congenital heart sur-
gery, endomyocardial biopsy, pacemaker placement, in-
fections, post-myocardial infarction, and central venous
or pulmonary artery catheterization [2]. For decades,
Swan-Ganz catheter is used for measuring cardiac filling
pressure and the incidence of its known complications is
less than 1%, which includes the rapture of the pulmon-
ary artery, knotting, and right ventricular free wall
perforation [2, 7]. Our case describes a right ventricular
pseudoaneurysm after right heart catheterization in a
patient with right heart failure in the setting of an atrial
septal defect. Initial imaging demonstrated no clear
evidence of pseudoaneurysm or compressive effects on
the right ventricle and its determination was made upon
further evaluation with cardiac CT angiography, which
has high spatial resolution than transthoracic
echocardiography.

Most of the patients with cardiac pseudoaneurysm
have no typical clinical presentation and some are
asymptomatic [8]. Symptoms may include mediastinal
mass effect, thromboembolism, arrhythmia, chest pain,
and rupture. As the pseudoaneurysm slowly increases in
size, the compressive effects get worse [3, 9]. Our patient
presented with chest pain and dyspnea after exertion
that could be due to pulmonary hypertension resulting
from the preexisting atrial septal defect.

Multiple imaging modalities including echocardiog-
raphy, CT, and MRI can be used for the diagnosis of ven-
tricular pseudoaneurysm [4]. Echocardiography is the
first-line method for diagnosis because of its easy availabil-
ity and routine usage but has low sensitivity [3]. However,
in our case echocardiography failed to detect RV pseudoa-
neurysm. An ECG-gated CT scan can provide more de-
tailed anatomic information, size, neck, and origin of
pseudoaneurysm as well as the myocardial enhancement
pattern [10]. Cardiac MRI can be used to obtain
functional and anatomic information [6]. Both CT
and MRI are non-invasive with a high special reso-
lution, which improve the visualization of segments
that may be difficult to see on echocardiography [3].
In our case, the CT and MRI provided vital informa-
tion for an accurate diagnosis. The right ventricular
pseudoaneurysm can be successfully managed with
conservative treatment. However, in high-risk patients
with tamponade, severe pulmonary hypertension, and
hemodynamic deterioration the surgical intervention
or percutaneous closure is the mainstay of treatment
[1, 10]. Although this is a rare and surgically proven
case, lack of longtime follow -up may be the only
limitation for this case report.
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Conclusion

Right ventricular pseudoaneurysm is a very rare compli-
cation following right heart catheterization and a poten-
tially life-threatening condition that requires prompt
diagnosis and management. Though the lack of its typ-
ical clinical presentation is often a diagnostic challenge,
advanced cardiac imaging techniques including CT
angiogram and MRI can help a timely diagnosis to avoid
a fatal outcome.
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