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ABSTRACT

Pentalogy of Cantrell is a congenital anomaly characterized by a combination of birth defects involving the ster-
num, diaphragm, pericardium, abdominal wall, and heart. Pentalogy of Cantrell is a rare anomaly with high mor-
tality. This paper describes the treatment of a 9-month-old girl with pentalogy of Cantrell, pentalogy of Fallot, and
left ventricular diverticulum. The patient is alive and well 13 years after surgery.
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1 Introduction

Pentalogy of Cantrell is a rare congenital syndrome involving defects of the abdominal wall, sternum,
diaphragm, pericardium, and heart [1]. A large number of patients with pentalogy of Cantrell die soon after
birth, and relatively few studies have been reported. Patients with pentalogy of Cantrell have a poor
prognosis and high early mortality. The survival of patients with pentalogy of Cantrell depends on the
severity of cardiac and associated malformations [2]. To date, only a few successful cases of congenital
heart surgery have been reported in patients with pentalogy of Cantrell. Herein, we report a successful
total correction of cardiac defects in a 9-month-old girl with pentalogy of Cantrell, pentalogy of Fallot,
and left ventricular diverticulum.

2 Case Presentation

A 9-month-old girl was admitted to our department because of cyanosis, cardiac murmur, and epigastric
mass. She had moderate cyanosis and clubbing of the fingers, and her oxygen saturation was approximately
80%. A 3/6 grade systolic murmur was found in the 4th intercostal of the left parasternal area. In addition, a
physical examination revealed a defect of the lower sternum and a superficial pulsatile purple mass in the
midline, extending from the subxiphoid region into the umbilicus (Fig. 1). The electrocardiogram showed
sinus rhythm, right-axis deviation, and right ventricular hypertrophy. Echocardiography showed cardiac
dextrorotation, overriding aortic roots, right ventricular hypertrophy, severe right ventricular outflow tract
obstruction, a large subaortic ventricular septal defect of 12 mm, an ostium atrial septal defect of 7 mm,
and a left ventricular diverticulum extending into the abdominal wall.
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Surgery was performed successfully with a transthoracic and abdominal approach from the suprasternal
fossa to the umbilicus. Surgical exploration revealed a short and thin sternum with no xiphoid process. The
pericardium had a partial defect and was adherent to the sternum. Cardiac dextrorotation was observed. A
diverticulum arose from the apex of the left ventricle, protruded through a defect in the pericardium and
diaphragm into the extraperitoneal tissue, and extended down to the umbilicus (Fig. 2). Surgery was
performed using hypothermic cardiopulmonary bypass. The left ventricular diverticulum was resected,
and the incision was closed using a 4-0 polypropylene suture. The heart was repositioned into the
pericardial cavity. The ventricular septal defect was closed using Dacron. The right ventricular outflow
tract was reconstructed with a double-layer patch (inner layer: autologous pericardium; outer layer:
Dacron patch). The atrial septal defect was closed by running a suture (Fig. 3). No defect was found in
the peritoneum. The chest and abdominal wall are not herniated from thoracic or abdominal viscera
except for the left ventricular diverticulum. Pediatric surgeon isolated bilateral rectus abdominis muscles,
closed their anterior sheaths using interrupted sutures, and closed the skin. The partial abdominal
reconstruction without the use of prosthetics was performed.

The postoperative recovery was eventful. The child was discharged home on postoperative day 10. The
child is currently alive and well 13 years after surgery (Fig. 4). She normally developed with age-appropriate
activities.

3 Discussion

Pentalogy of Cantrell is a rare syndrome associated with congenital anomalies first described in 1958 [1].
It is estimated to be from 1 in 65,000 to 1 in 200,000 live births [3]. In the pentalogy of Cantrell, the survival
rate remains as low as 37.3%, with few patients surviving in their early years [4]. Pentalogy of Cantrell is
commonly associated with defects of the sternum, anterior diaphragm, pericardium, abdominal wall, and
heart. The most common intracardiac defects are ventricular septal defect (72%), followed by an atrial
septal defect (53%), pulmonary stenosis (33%), tetralogy of Fallot (20%), and left ventricular

Figure 1: Preoperative view: defect of the lower sternum and a superficial pulsatile purple mass extending
from the subxiphoid region into the umbilicus
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diverticulum (20%) [1,4]. These patients’ prognosis depends on their cardiac abnormalities, extracardiac
defects, and postoperative complications.

Figure 2: Intraoperative view: the left ventricle diverticulum protruded through a defect in the pericardium
and diaphragm into the extraperitoneal tissue, and extended down to the umbilicus

Figure 3: Intraoperative view: after left ventricle diverticular resection and repair of intracardiac
malformations
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The congenital diverticulum is a rare cardiac anomaly [5]. It is usually single and commonly arises from
the left ventricular apex [6]. The morbidity and mortality associated with the left ventricular diverticulum
vary. The complications of ventricular diverticulum include arrhythmias, embolism, endocarditis,
spontaneous or traumatic rupture, and sudden death [2,7]. Patients with a ventricular diverticulum should
be carefully evaluated for pentalogy of Cantrell. Correction of the ventricular diverticulum must be
performed at an early stage because of the risk of spontaneous rupture and sudden death by
tachyarrhythmias [8].

Pentalogy of Fallot is the association of tetralogy of Fallot with an atrial septal defect. The presentation
we have noted with a left ventricular diverticulum and tetralogy of Fallot has rarely been reported before
[7,9–12]. Few case studies in the literature have reported successful repair of the minor forms of the
pentalogy.

In pentalogy of Cantrell, surgical treatment aims to correct heart, thoracic, and abdominal
malformations. Surgical timing and approach are determined by the severity of the patient’s condition.
Single- and multi-stage surgical repairs have been described and adopted in patients with pentalogy of
Cantrell [2,13]. The major perioperative and postoperative problem is to avoid the high abdominal and
intrathoracic pressure that occurs when the heart is repositioned in a small thoracic cavity [8]. The
multiple organs are immature during the newborn period. Surgical correction at the neonatal stage has
higher mortality [4,14,15]. Despite up-to-date surgical standards, neonatal surgery remains a major
challenge for the surgeon, anesthetist, pediatrician, and nurse. The basic principle in unstable patients is
to focus on saving the child’s life; thus, a multi-stage operation may be preferable and delayed repair
should allow for some growth of the thoracic cavity.

The patient had left ventricular diverticulum and hypoxia episodes, thus requiring immediate surgery.
She was 9 months old, and her physiology was more stable than a newborn. In addition, she had an
incomplete expression of the pentalogy of Cantrell because the diaphragmatic defect was in continuity
with a pericardial defect. The preoperative and intraoperative evaluation indicated enough space for
repositioning the heart to the deeper thorax while avoiding high abdominal and intrathoracic pressures. In
this case, resection of the diverticulum was combined with correction of the pentalogy of Fallot, and
thoracoabdominal defects occurred in a single stage. The child is currently alive and well 13 years after

Figure 4: Postoperative view (11 years after surgery)
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surgery, with no apparent differences in growth, development, and physical activity compared with children
of a similar age.

4 Conclusion

In conclusion, we describe the rare combination of pentalogy of Cantrell with pentalogy of Fallot and
left ventricular diverticulum. In this case, through the cooperation of team members from all associated fields
of medicine, one-stage repair of these complex anomalies is technically feasible.
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