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Left ventricular diverticulum is a rare congenital left ventricular outpouchings. The dis-
ease is often diagnosed during childhood because it is frequently associated with midline
thoracoabdominal defects and other congenital cardiac anomalies. Most cases are asymp-
tomatic, often discovered incidentally. Some complications have been reported including in-

farction, arrhythmia, heart failure. The most severe complication is rupture of the diverticu-
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lum, which can cause a patient’s death. Therefore, this congenital defect should be detected
early to assess potential risks for appropriate treatment. In this article, we report a case of a
3-month-old boy with left ventricular diverticulum diagnosed with Doppler ultrasound and
cardiac MSCT. Complete resection was undertaken. The patient remained asymptomatic
with good heart function 2 months after surgery.

© 2022 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
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Congenital left ventricular diverticulum (LVD) is a rare con-
genital anomaly with a prevalence of 0.4% or 3 in 750 cardiac
death autopsies [1-3]. A left ventricular diverticulum is de-
fined as an enlarged structure containing the endocardium,
myocardium, and pericardium and displays normal systolic
contraction [4,5]. The left ventricular diverticulum is often di-
agnosed during early childhood because it is frequently as-
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sociated with other cardiac and midline thoracoabdominal
anomalies. Most cases are asymptomatic and often discovered
incidentally on physical examination for other causes [1,2].
The lesions are usually benign, some complications have been
recorded including embolism, arrhythmia, heart failure, and
ruptured diverticulum [2]. Therefore, it is important to detect
early, evaluate and initiate appropriate treatment. Imaging
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Fig. 1 - A tubular structure protruding from the abdominal
wall, soft and contracting with the heartbeat (white arrow)

facilities help diagnose the left ventricular diverticulum more
easily. Due to the rare incidence, there is no consensus on the
treatment of the left ventricular diverticulum. Currently, treat-
ment depends on each patient.

In this article, we report a case of a 3-month-old boy with
left ventricular diverticulum diagnosed with Doppler ultra-
sound and cardiac MSCT, who underwent successful surgical
complete resection.

Case presentation

A 3-month-old boy was admitted to the hospital by appoint-
ment, with the diagnosis of the left ventricular diverticulum

and ventricular septal defect at birth. The history of the pa-
tient included normal delivery, full-term birth, birth weight
of 1.8 kg, and no abnormalities detected during pregnancy.
At birth, he was found to have a tubular structure protrud-
ing from the abdominal wall above the umbilicus with 20 mm
length, expanding and contracting with the heartbeat, soft in
palpation, and compressible (Fig. 1).

Echocardiography 2 days after birth showed a perimembra-
nous ventricular septal defect with a diameter of 2.2 mm, left-
to-right shunt, PGmax 15 mmHg (Fig. 2). There was no ventric-
ular outflow tract obstruction. Bilateral coronary arteries were
normal. No atrial septal defect as well as no ductus arterio-
sus were found. Patent foramen ovale was 2.6 mm in diame-
ter, with left-to-right shunt. The patient had a left-sided aortic
arch, without coarctation of the aorta. There were no bilateral
pulmonary artery anomalies found. X-ray images showed no
abnormalities.

Cardiac MSCT at 5 days old showed a perimembranous
ventricular septal defect. The size of the left ventricular diver-
ticulum was 3 x 3 x 40 mm. Aberrant right subclavian artery
coursed posterior to the trachea (Arteria lusoria). The common
trunk of bilateral common carotid artery arose from the aortic
arch (Fig. 3).

The patient didn’t have any clinical symptoms such as
cyanosis or dyspnea. The patient then was discharged from
the hospital.

By appointment, when the patient was three months old,
he had a re-examination. The clinical examination showed
that his weight was 5 kg. He had no fever, no shortness of
breath, no cyanosis. Echocardiography showed a perimem-
branous ventricular septal defect, left-to-right shunt, PGmax
93 mmHg. The chambers of the heart were slightly dilated.
There was mild mitral regurgitation, left ventricular diver-
ticulum, no atrial septal defect, no ductus arteriosus, small

Fig. 2 - Ultrasound 2 days after birth: (A, B) Perimembranous ventricular septal defect with diameter 2.2 mm (blue arrow),
PFO 2.6 mm (orange arrow); (C, D, E) Left ventricular diverticulum (blue star), with transverse section size 4.1 x 3.9 mm and
there was flow spectrum on Doppler ultrasound. RV: right ventricle; LV: left ventricle; RA: right atrial; LA: left atrial; PFO:
patent foramen ovale. (Color version of figure is available online.)
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Fig. 3 - MSCT images at 5 days old: (A, B) 3D reconstruction
images showed left ventricular diverticulum (blue arrow);
right SCA arose directly from the aortic arch distal to the
left SCA (orange arrow); the common trunk of bilateral CCA
(blue star); (C) right SCA coursed posterior to the trachea
(Arteria lusoria); (D) perimembranous VSD with diameter
5.7 mm. SVC: superior vena cava; SCA: subclavian artery;
CCA: common carotid artery; VSD: ventricular septal defect.
(Color version of figure is available online.)

patent foramen ovale with left-to-right shunt. Besides, ultra-
sound showed a long tubular structure originating from the
apex of the left ventricle and extending to the upper um-
bilicus in the midline. The tube length was 50 mm and the
largest transverse diameter was 5 mm. Doppler echocardiog-
raphy displayed blood flow inside. Cardiac MSCT showed the
diverticulum originating from the heart apex to the abdominal
wall along the midline (Fig.4). The length of the diverticulum
was 50.7 mm, the transverse diameter was 5 mm at the largest
position, and 3.1 mm at the neck of the diverticulum. A per-
imembranous ventricular septal defect with a diameter of 4.4
mm was found (Fig.5A). There was no right brachiocephalic
trunk. The common trunk of bilateral common carotid artery
was the first branch of the aorta arch. The right SCA arose di-
rectly from the aortic arch distal to the left SCA, coursed pos-
terior to the trachea without causing stenosis of the tracheal
lumen (Figs.5B and C). No atrial septal defect, no ductus arte-
riosus was found.

The patient then underwent an operation. Intraoperative
exploration showed a diverticulum of the left ventricle near
the apex, about 5 mm in diameter, 60 mm long, protruding
from the abdominal. The surgeon performed a left ventricular
diverticulectomy and patched the ventricular septal defect at
the same time.

Histopathological diagnosis of the biopsy specimen re-
vealed a diverticulum-like structure with 3 layers of the heart
wall including the pericardium (the outer fibrous-connective
layer), the middle muscular layer includes cardiac muscle

cells, the endocardium consists of loose connective tissue and
elastic fibers bordered by a single layer of squamous epithelial
cells (Fig. 6).

Discussion

The left ventricular diverticulum is a congenital anomaly of
the left ventricle. It is defined as an outpouching structure of
the left ventricle that contains all three layers of the heart wall
including endocardium, myocardium, and pericardium, and
displays synergistic contraction with the left ventricle. LVD is
connected to the ventricle by a narrow neck (usually <1 cm)
[4,6]. According to a meta-analysis study, there were 453 cases
of left ventricular diverticulum from the first description in
1816 to January 2012 [3]. Some authors reported an incidence
of 0.4% or 3 in 750 cases of cardiac death autopsies [4]. The
cause was that a developmental disturbance in the mesoderm
can occur between days 14 and 18 of the embryonic stage,
shortly after differentiation into the ventral and parietal parts
[4,7-9]. The diverticulum may then develop by the 4th week
of the embryo, forming along the midline [4,3,9]. The develop-
ment of a congenital left ventricular diverticulum may be due
to a partial cessation of ventricular embryonic development
[10]. This explains the common location of the diverticulum
at the apex of the left ventricle [8]. Some authors divided the
left ventricular diverticulum into muscle type and fiber type.
Others divided it into 2 groups based on diverticulum location:
the apical type, always associated with other congenital heart
abnormalities, and the non-apical type [2,5,11]. The divertic-
ulum can be congenital or acquired. Our case is congenital,
muscular type, and apical type.

The left ventricular diverticulum is often diagnosed in
childhood because it is frequently associated with other
cardiac and thoracic-abdominal anomalies [1,12]. When left
ventricular diverticulum is associated with congenital heart
defects, midline congenital anomalies, substernal defects,
diaphragmatic malformation, and partial absence of peri-
cardium called Cantrell syndrome [13-15]. In addition, the left
ventricular diverticulum may occur alone in 30% of cases. The
size of the left ventricular diverticulum is usually <9 cm long
and <1 cm wide. Most cases are asymptomatic and discovered
incidentally during the physical examination for other causes,
some of which can be detected prenatally by echocardiogra-
phy [3,16]. In our case, the child was not diagnosed before
birth. At birth, he was found to have a tube protruding from
the abdominal wall, beating in rhythm. Afterwards, a gen-
eral assessment revealed other congenital heart abnormali-
ties: perimembranous ventricle septal defect, arteria lusoria,
common trunk of bilaterally CCA. No diaphragmatic hernia,
sternal abnormalities, midline malformations, or pericardial
defects were found. In a report, a left ventricular diverticulum
did not increase in size for more than 13 years, suggesting that
the clinical course may be benign [4]|. The majority of divertic-
ula usually have few complications. A study showed that out
of 453 cases, 2.9% had cerebral or peripheral vascular compli-
cations, 9.9% had arrhythmias, 6.8% had heart failure compli-
cations, 4.2% of cases had ruptured diverticulum and mainly
in children <18 years old (90%) [3].
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Fig. 4 - MSCT images at 3 months old: (A) Sagittal MIP reconstruction images showed left ventricular diverticulum,
protruding from the abdominal wall, coursed along the midline; Axial MIP reconstruction images(B) and 3D reconstruction
images (G, D, E) showed that the LVD originated from the heart apex; the common trunk of bilateral CCA as the first branch

and the left SCA as the second branch of Aorta arch.

Fig. 5 - Cardiac MSCT images: (A, B) Axial images showed perimembranous VSD with diameter 4.4 mm; right SCA (blue
arrow) coursed posterior to the trachea without causing stenosis of trachea lumen; (C) Coronal MIP image showed the
common trunk of bilateral CCA and the aberrant right SCA. (Color version of figure is available online.)

LVD is often discovered incidentally during an examination
of other organs, based on echocardiography, cardiac magnetic
resonance, and cardiac MSCT. On echocardiography, a tubular
structure or a sac communicating with the ventricles is seen,
usually originating from the heart apex, with flow signal in-
side, contraction according to the left ventricular rhythm [5].
On cardiac MSCT, diverticula may have different shapes and
sizes, but most are tubular structures, communicating with
the ventricles. On MRI, the diverticulum has the same signal
as the ventricle, with synergistic contraction of the ventricular
muscle. Some small diverticula may collapse during ventric-
ular systole [5,8,17]. No signal change or abnormal enhance-
ment, no necrosis or fibrosis is seen [8]. The imaging tools in

addition to evaluating the diverticulum also evaluate the co-
morbidities such as congenital heart or other co-morbidities.

It is necessary to differentiate left ventricular diverticu-
lum from other left ventricular outpouchings (left ventricular
bulge or pseudoaneurysm), based on location, structure under
3 layers of the ventricle, no contraction, or paradoxical con-
traction compared with ventricular muscle [2,12].

Due to the rarity of the left ventricular diverticulum, there
are few guidelines for clinicians on treatment, whether surgi-
cal or conservative [18-20]. For small diverticula that do not
increase in size, priority is given to follow-up. According to
a follow-up study of 10 non-operative patients, 2 with spon-
taneous remission, and 8 were asymptomatically alive after
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Fig. 6 - The pathology image showed a tubular structure
with three layers of the heart wall.

a median follow-up of 8.4 years [4]. Some authors have sug-
gested immediate surgical resection, to prevent complications
[18]. In our case, the diverticulum increased in size and was
accompanied by a ventricular septal defect, so we surgically
removed the diverticulum and patched the ventricular septal
defect.

Conclusions

Left ventricular diverticulum is a type of congenital left ven-
tricular outpouchings, rarely symptomatic and often inciden-
tally discovered. Most often there are no complications, some
can cause embolisms, arrhythmias, heart failure, or even rup-
ture of the diverticulum, which is dangerous for the patient.
Imaging techniques such as echocardiography and CT angiog-
raphy are helpful for early diagnosis. Treatment, including
surgery and conservation, depends on the clinical symptoms,
the size of the diverticulum and the ability to observe compli-
cations.
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