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Case Report

A Newborn Infant with a Pulsatile Substernal
Structure in a Midline Defect; Cantrell's
Syndrome
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Abstract

The present report describes a male newborn with a pulsatile
structure beneath the sternum. Echocardiography showed
common atrium, a single ventricle, mitra atresia, double out-
let right ventricle, subpulmonary stenosis, small pulmonary
artery branches, and a thin walled ventricular diverticulum
suggestive of Cantrdl's syndrome. The diverticulum was re-
sected to prevent life threatening events such as arrhythmias,
thrombogenicity, and spontaneous rupture of diverticulum.
Maternal use of carbamazepine during pregnancy seems to be
the etiol ogic factor.
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Introduction

antrell's syndrome, described first by Cantrell and col-
leagues in 1958,' is a rare constellation of congenital

midline defects involving the heart with a variety of com-
plex malformations. The full Cantrell's pentalogy includes midline
supraumbilical abdominal defects, defect of the distal part of ster-
num, deficiency of the diaphragmatic pericardium, deficiency of
the ventral diaphragm, and congenital cardiac malformation.” Ear-
lier, the patients with this combination were considered to have a
variant of ectopia cordis." Since the initial description, at least 150
new cases have been reported.” The present report describes a
newborn infant with full features of Cantrell’s syndrome whose
mother used carbamazepine during pregnancy.

Case Description

The case was a male neonate delivered by cesarean section at
37 weeks of gestation of a complicated pregnancy with an Ap-
gar score of 8 and 9 (at 1 and 5 minutes after birth), and a birth
weight of 2400 g. He was the product of non-consanguineous
marriage born to a gravida one, para one, 23-year-old mother
who did not have a proper prenatal care.

After an episode of suppurative otitis media, which was
complicated by sagittal sinus thrombosis, the mother did have
several episodes of seizure in the first trimester of pregnancy.
She was admitted to the hospital, and treated with broad spec-
trum intravenous antibiotics for two weeks. The evaluation of
the mother revealed no evidence in favor of systemic lupus
erythematous and antiphospholipid antibody was negative.

The thrombosis screening test results were also within
normal limits. The magnetic resonance imaging revealed
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A newborn with Cantrell's syndrome

abnormal signals in the superior sagittal sinus
in axial T2 in favor of superior sagittal throm-
bosis without any shifts. She was treated with
carbamazepine for maintenance therapy.
No seizure was observed after the initiation
of treatment.

After the delivery, a 2x2 cm pulsatile struc-
ture protruding through a midline defect in the
epigastrium was seen beneath the newborn's
sternum. The structure was connected to the
umbilicus with a linear scarred skin lesion. Car-
diac sounds were audible over the right
hemithorax, indicating dextrocardia. Further,
there was a systolic murmur (grade 2) with its
maximum intensity at the right sternal border.
Other associated congenital anomalies were as
follows: wide nasal bridge, scaphocephaly, and
hypoplastic scrotal sac with retractile testes.
Physical examination was otherwise normal.

The electrocardiogram showed sinus
rhythm, right axis deviation, right ventricular
hypertrophy, and ST-T changes in the stan-
dard leads Il and aVF. Chest radiography re-
vealed the dextrocardia and normal cardiotho-
racic ratio. The color Doppler echocardiogram
showed mitral atresia, a single ventricle (right
ventricular morphology), normally related great
arteries, common atrium, double outlet right
ventricle, subpulmonary stenosis with 24
mmHg pulmonary gradient, small pulmonary
artery branches, left aortic arch, and a thin
walled ventricular diverticulum. Additional im-
aging studies such as brain and abdominal
ultrasounds were normal. The chromosomal
study revealed normal 46 XY karyotype.

The sternum was opened from the suprast-
ernal notch toward the distal part, and then
around the diverticulum, which had arisen from
the ventricle (figure 1). The xyphoid process
was absent. There was a pericardial defect,
dextrocardia, left-sided superior vena cava and

Fig 1: The diverticulum (D) arising from the ventricle (V)
after opening of the sternum.

right-sided inferior vena cava. The aorta was
detected posterior to the pulmonary artery. A
ventral diaphragmatic defect and the diastasis
recti were also noticed. Without using the car-
diopulmonary bypass technique, the base of
the diverticulum was clamped, and excised
with its attached bone bits. The edges were
then sutured together. Ventral diaphragmatic
defect was also repaired by suturing the dia-
phragmatic remnants to the anterior rib cage.
Approximation of the sternal bars with stainless
steel wires was done with great cautious to pre-
serve the cardiac output while avoiding mediasti-
nal compression or vessel kinking. The patient
remained hemodynamically stable. The abdomi-
nal wall defect that was appeared as a linear
scarred skin lesion over the epigastrium was not
repaired at that time. The infant was discharged
from the hospital after an uneventful postopera-
tive recovery with cardiology follow up.

Discussion

The cause of Cantrell’s syndrome has yet to be
identified, though some cases are linked to a
gene located on (Xg26.1).! Parvari and col-
leagues mapped the thoracoabdominal syn-
drome gene to Xq24q271.° The pathologic
event occurs in the embryonic period when
primitive mesoderm differentiates into splanch-
nic and somatic layer." Failure of primitive
sternal bars to meet and fuse in the midline
leads to a spectrum of sternal defects such as
sternal fissure, bifid sternum, or absence of
xyphoid process.*?

Deficiency of the diaphragmatic portion of
the pericardium makes a free connection be-
tween pericardial and peritoneal cavity. The
absence of pericardium and pericardial diver-
ticulum has also been reported." Diaphrag-
matic defect varies from ventral absence to
complete aplasia of diaphragm. Supraumbilical
omphalocele, umbilical or epigastric hernia,
and diastasis recti are frequent abdominal wall
defects described in this syndrome.**

It was also reported that Cantrell’'s syn-
drome was associated with different malforma-
tions including craniofacial malformation, an-
encephaly, anophthalmia, lung hypoplasia,
intestinal malrotation, dysplastic kidney, extro-
phy of cloaca, imperforated anus, cryp-
torchidism, and limb anomalies.*>®

Ventricular septal defect is almost invariably
present as a component of complex cardiac
malformation in Cantrell’s syndrome. Other
reported cardiac anomalies include atrial septal
defect, left ventricular diverticulum, tetralogy of
Fallot, pulmonary stenosis or atresia, dextro-
cardia, left superior vena cava, transposition of
great arteries, tricuspid atresia, ectopic heart,
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double outlet right ventricle, common arterial
trunk, and total anomalus pulmonary venus
drainage.*®"”®

In the case of ventricular diverticulum, early
surgical intervention for resection deems nec-
essary to prevent life threatening events such
as arrhythmias, thrombogenicity, and sponta-
neous rupture of diverticulum. Furthermore,
simple closure of the sternal defect during the
first month of life will avoid the more complex
reconstruction necessary in older children.™*

Almost all signs and symptoms as well as
pathology of Cantrell pentalogy were seen in
our patient. It is important to mention that the
patient was exposed to carbamazepine in the
first trimester of fetal period. There are some
reports, which reveal an increased rate of major
congenital anomalies such as congenital heart
defect among children whose mothers' epilepsy
were treated with carbamazepine during preg-
nancy.'®™ To the best of our knowledge, this is
the first report of Cantrell’s syndrome in a pa-
tients whose mother had used carbamazepine
in the first trimester of pregnancy.

In conclusion, the present case did have all
features of Cantrell's syndrome, which was most
likely associated with the use of carbamazepine
during the first trimester of pregnancy.
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