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A B S T R AC T

We report a case of ectopia cordis assessed with multidetec-
tor computed tomography (MDCT). Accurate and early
diagnosis in components of pentalogy of Cantrell is vital for
surgical planning and assessment of prognostic factors. Postna-
tal MDCT imaging allows for optimal assessment of the fetus
with ectopia cordis, which has significant implications in terms
of preoperative planning and obtaining prognostic information. 

I N T R O D U C T I O N  

Pentalogy of Cantrell is a rare thoracoabdominal disruption
in the abdominal wall, diaphragm, pericardium, and sternum. It
is a heart defect that was initially described as a specific entity by
Cantrell and colleagues in 1958 [Cantrell 1958]. The estimated
prevalence of pentalogy of Cantrell varies from 1 in 65,000 to 1
in 200,000 births, and it is currently classified as an anterior
body wall midline developmental anomaly [Carmi 1992]. Most
often, the cardiac lesion is a ventricular septal defect. In severe
cases, the heart herniates through the diaphragmatic defect,
causing thoracoabdominal ectopia cordis. Other associated con-
genital cardiac lesions may include an atrial septal defect, pul-
monary valve stenosis, tetralogy of Fallot, dextrocardia, anoma-
lous pulmonary venous connection, tricuspid atresia, and trun-
cus arteriosus. An associated left ventricular apical aneurysm has
been reported in several cases [Carmi 1992; Vasquez-Jimenez].
This report represents the importance of multidetector
computed tomography (MDCT) in the assessment of ectopia
cordis, other components of Cantrell pentalogy in preoperative
planning, and in obtaining prognostic information.

C A S E  R E PO RT

A 20-year-old mother’s first child, a female newborn, was
delivered in the the 37th week of gestation by cesarean section,

following the detection of an anomalous heartbeat. The birth
weight was 3360 g. The mother denied any known exposure to
teratogenic agents, and there was no other family history of
birth defects. During her pregnancy, the mother had not
undergone any imaging method to detect prenatal anomalies.
After the birth, the newborn was referred to our center because
of an ectopia cordis finding, and at that time a preoperative
multidetector computed tomography (MDCT) was planned to
evaluate the diaphragmatic defect. MDCT was performed
using 16-detector row CT scanner (Aquillon; Toshiba Medical
Systems, Tokyo, Japan). 

Axial-sagittal maximum intensity projection (MIP) images
and three-dimensional volume-rendering images were
obtained. Sagittal MIP image (Figure 1) showed a thoracoab-
dominal wall defect, with the right and left ventricle herniating
anteriorly, below a hipoplastic sternum, superior to the liver.
There was a partial defect in the lower sternum and a large
ventricular septal defect. The aorta overrode the ventricular
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Figure 1. Sagittal maximal intensity projection image shows the right

and left ventricle extending ventrally below a hypoplastic sternum.

Presence of superior and inferior vena cava and the intrathoracic

location of both atriums are also seen. RV indicates right ventricle.

LV, left ventricle; LA, left atrium.
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septal defect, and the aortic root was dilated. Axial MIP image
(Figure 2) showed the herniating ventricles running through
the extrathoracic region. Three-dimensional volume render-
ing images (Figure 3) also showed the anterior thoracic cardiac
displacement. 

D I S C U S S I O N

Cantrell’s pentalogy, first described in 1958, consists of a
lower sternal defect, anterior diaphragmatic defect, parietal
pericardial defect, omphalocele, and herniation of the
heart. Ectopia cordis, described as the herniation or extru-
sion of the heart, may occur either in the thorax or in the
thoracoabdominal region [Martin 1992]. The hypothesis
underlying this condition is abnormal development of the
mesoderm at a very early stage in embryonic life, occurring
prior to or immediately after differentiation of the primitive
intraembryonic mesoderm into its splanchnic and somatic
layers, because derivatives of both these layers are involved
[Hornberger 1996; Di Bernardo 2004]. To date, no etiologic
factors have been decribed. In approximately the 10th week
of embryological life, the midgut, which had previously been
extraabdominal, returns to the abdominal cavity and under-
goes rotation, followed by fixation. The final structure of the
abdominal wall is composed of 5 distinct body folds that fuse
at the base of the umbilical cord. Failure of growth and
fusion of the cephalic fold results in either isolated ectopia
cordis or the pentalogy of Cantrell or one of its variants. The
prognosis depends on significant extracardiac defects, com-
plex cardiac anomalies, pulmonary hypoplasia, large abdomi-
nal wall defects, cerebral anomalies, and herniation of the
bowel into the thoracic cavity, because all these would likely
worsen the overall prognosis of these patients [Halbertsma

2002; Morales 2000]. Prenatal monitoring and diagnosis of
ectopia cordis in utero are possible through obstetric ultra-
sonography and, once identified, ectopia cordis should
prompt a search for other anomalies [Ghidini 1998]. Postna-
tal computed tomography has proven useful to estimate the
thoracic volume in considering surgical intervention of the
ectopic heart [Haynor 1984]. MDCT allows optimal assess-
ment of the fetus with ectopia cordis and pentalogy of
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Figure 2. Axial maximal intensity projection image at the level of the

midthorax demonstrating the ectopia cordis. RV indicates right

ventricle; LV, left ventricle.

Figure 3. Sagittal (A) and coronal (B) three-dimensional volume

rendering images show the anterior thoracic cardiac displacement

(ectopia cordis). RV indicates right ventricle, LV, left ventricle;

S, sternum; H, heart.



Cantrell. This has significant implications in terms of preop-
erative planning and obtaining prognostic information, par-
ticularly with the emergence of fetal surgical programs.
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