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Pentalogy of Cantrell in a Neonate : A Case Report'
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The pentalogy of Cantrell is a rare thoraco-abdominal disruption with a variable

combination of defects involving the abdominal wall, diaphragm, pericardium, ster-

num, and heart. Herein, we report the multi-detector computed tomography (MDCT)

findings of Cantrell's pentalogy in a neonate. A MDCT proved to be useful and com-

plementary for the diagnosis of Cantrell's pentalogy and evaluation of its associated

anomalies.
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The pentalogy of Cantrell is a rare congenital malfor-
mation characterized by midline defects resulting from
the defective development in the septum transversum.
The constellation of findings includes a deficiency of the
diaphragmatic pericardium, lower sternum, anterior di-
aphragm, supraumbilical abdominal wall (often allow-
ing an omphalocele as well as an intrapericardial di-
aphragmatic hernia), and a cardiac lesion (most often a
ventricular septal defect) (1). In severe cases, the heart
herniates through the diaphragmatic defect, causing tho-
racoabdominal ectopia cordis (2). Other associated con-
genital cardiac lesions may include an atrial septal de-
fect, pulmonary valve stenosis, tetralogy of Fallot, dex-
trocardia, anomalous pulmonary venous connection, tri-
cuspid atresia, and truncus arteriosus. An associated left
ventricular apical aneurysm has been reported in sever-
al cases (3, 4).
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Herein, we describe the radiologic findings of the pen-
talogy of Cantrell in a neonate.

Case Report

A 3820 g male neonate was born at 39 weeks gestation
by spontaneous normal vaginal delivery to a 34-year-old
woman with no history of systemic illness. The parturi-
ent had no obstetric examinations, including a sono-
gram, after the first trimester. At birth, the infant's
Apgar scores were 6 and 9 at 5 and 10 min, respectively.
Upon physical examination, the infant had a 12 X 8 cm
protruding midline mass at the lower thorax and upper
abdomen (Fig. 1). The mass was slightly lobulated, with
an upper pulsatile mass and a lower softer mass con-
nected to the umbilicus. The umbilicus was located at
the lower midline portion of the mass. The overlying
skin was nearly intact. No other associated anomalies
were detected. An echocardiography showed a func-
tional single ventricle (right ventricular type) with a
rudimentary left ventricle.

A simple radiography showed two types of abnormal
densities: a well-defined solid mass in the upper ab-
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domen and a well-defined, gas-containing round lesion
in the middle and lower abdomen (Fig. 2). A contrast-en-
hanced computed tomography (CT) showed a defect in-
volving the lower chest wall, anterior abdominal wall,
and shortened sternum with herniation of the heart and
intestines (Fig. 3). The midline defect extended from the
lower chest to the umbilicus. The sternum was short-
ened and there were defects of the anterior diaphragm,
through which the heart was protruding for 4-5 cm, and
the apex was directed anteriorly. A surface shade dis-
play (SSD) and volume-rendering technique (VRT) of
multi-detector computed tomography (MDCT) clearly
showed an inferior sternal cleft with the ectopia cordis
(Fig. 4). A coronal reformatted image shows that a single
ventricle connects with the aorta and pulmonary artery
(Fig. 5). Based of the MDCT findings, the pentalogy of
Cantrell was identified.

It was recommended that the neonate undergo surgi-
cal correction, but the parents declined.

Discussion

Cantrell's pentalogy, first described in 1958, consists
of lower sternal anterior diaphragmatic and parietal
pericardial defects, an omphalocele, and herniation of
the heart. Ectopia cordis describes the herniation or ex-
trusion of the heart, which may occur through either the
thorax or the thoracoabdominal region(1).

This case is consistent with the thoracoabdominal
type. The following characteristics were observed in our
patient: a lower sternal defect, an anterior extrathoracic
heart, absence of the anterior diaphragm, and an om-

Fig. 1. A 1-day-old male infant with a large mass protruding
from the lower chest and upper abdomen. The umbilical
clamp is seen at the lower midline portion of mass (arrow).
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phalocelce with a supraumbilical abdominal wall defect.
As such, our patient had all the classic symptoms of
Cantrell pentalogy. The hypothesis underlying this con-
dition is abnormal development of the mesoderm at a
very early stage in embryonic life, occurring prior to or
immediately after differentiation of the primitive in-
traembryonic mesoderm into its splanchnic and somatic
layers, since derivatives of both these layers are in-
volved. To date, the etiology of this anomaly is unclear
(5). In our case, no family history for fetal malforma-
tions was documented, and the parturient was denied
exposure to drugs or medications during the pregnancy
period. The overall objectives of ectopia cordis manage-
ment are closure of the chest wall defect, repair of the
assocciated omphalocelce, placement of the heart into
the thorax, and repair of the intracardiac defect (6, 7). In
our case, the parents declined surgery. The prenatal di-
agnosis of pentalogy of Cantrell is usually performed by
ultrasound (8, 9); however, the CT findings of the penta-
logy of Cantrell in a neonate have rarely been reported
(10). We have described a case of pentalogy of Cantrell
diagnosed in a neonate. The MDCT findings clearly
demonstrated the thoracic and abdominal defects. MD-
CT facilitates the spatial assessment of the malforma-
tion; specifically, the SSD images showed ectopia cordis
and an omphalocele, and the VRT images showed a
shortened sternum with a cleft and ectopia cordis.

In conclusion, a MDCT is a useful and complemen-
tary imaging modality in the evaluation of complex

Fig. 2. A simple radiograph shows two types of abnormal den-
sities: a well-defined solid mass in the upper abdomen (arrow-
heads), and a well-defined gas-containing round lesion in the
middle and lower abdomen (arrows).
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Fig. 3. The contrast-enhanced axial CT shows a defect of the inferior sternum (arrow) (A), anterior diaphragm, and anterior abdom-
inal wall with ectopia cordis (B, C) and an omphalocele (D).

Fig. 4. Volume rendering image shows the defect of the ster- Fig. 5. The contrast-enhanced coronal reformatted image
num. shows the single ventricle (V) connecting with the aorta (A)
and pulmonary artery (P).
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anomalies associated with sternal defects.
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