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Abstract
Pentalogy of Cantrell is a rare congenital condition with a thoraco-abdominal disruption showing five
characteristics i.e. ectopia cordis and intracardiac anomalies; lower sternal defect; midline
supraumbilical thoraco-abdominal wall defect; anterior diaphragmatic defect; defect of pericardium.
Ultrasound can be used for its early and confirmatory diagnosis. This is a study of a rare case of
Pentalogy of Cantrell based on sonography findings in a 23 year old primigravida presenting for
routine antenatal check-up.
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Introduction
A 23 year old pregnant woman came for a routine antenatal checkup at 12 weeks of
pregnancy.
On performing sonography, various congenital anomalies were detected in the fetus.
Materials and Methods
A complete review of the patient record was obtained. A high end ultrasonography machine
was used with convex and trans-vaginal probes.The findings were documented by
performing trans-abdominal and trans-vaginal scans to aid in making an effective diagnosis.
Results
The Ultrasound findings were as follows:
• Single intrauterine live fetus with a corresponding gestational age of 12 weeks
• Placenta was normal, Amniotic fluid was adequate.
• An anterior abdominal wall defect with herniation of liver and bowel loops through it
• A defect in the lower anterior chest wall with heart lying outside the thoracic cavity
• The brain showed deficient skull vault with dilated ventricles suggestive of anencephaly
Since the patient had the following findings, it leads to the diagnosis of Pentalogy of
cantrell- class 3.
Images

Corresponding Author:
Dr. Anil G Joshi
Professor & H.O.D,
Department of Radiodiagnosis,
Bharati Vidyapeeth (Deemed
to be) University, Sangli,
Maharashtra, India

Fig 1 & 2: Showing lower anterior chest wall defect with heart lying outside the thoracic cavity
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Fig 3: Showing herniation of liver and bowel loops is seen through
an anterior abdominal wall defect

Fig 4: Head showing deficient skull vault with dilated ventricles
s/o anencephaly

Fig 5: Showing a midline defect and herniation of the thoracoabdominal organs is noted head showing deficient skull vault with
dilated ventricles s/o anencephaly
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Discussion
Pentalogy of Cantrell is a very rare syndrome (1) with an
incidence of around 6 per million live births
It was first described in 1958 by Cantrell and consists of the
following 5 anomalies:
1. A midline supraumbilical abdominal wall defect
2. A defect in the diaphragmatic pericardium
3. A defect in the lower sternum
4. A defect in the anterior diaphragm
5. Congenital intracardiac abnormality
The association of an omphalocele with ectopia cordis is the
hallmark of this syndrome. Multiple variants have been
reported, and few patients display the complete spectrum of
disease.
The mortality rate is high and timely diagnosis on USG
leads to appropriate management of the pregnancy.
In 1972, Toyama suggested an alternative classification
system to describe the more common variants of this
syndrome: (2)
Class 1: definite diagnosis with all 5 defects present
Class 2: probable diagnosis with presence of 4 defects
(including ventral wall defect abnormalities and cardiac
defects)
Class 3: incomplete expression (includes various
combination of defects present, including a sternal
abnormality)
On an embryologic basis, Cantrell et al proposed that the
association of defects is mesodermal in origin, occurring in
the third week of embryonic life.
 Abnormal migration of splanchnic and somatic
mesoderm with premature breakage of the vitelline sac
resulting in a midline defect.
 -Abnormal formation of the transverse septum of the
diaphragm occurs because of abnormal migration of
myoblasts.
 -Premature atrophy of the cardinal vein leads to
associated pericardial defects

Fig 6: Abnormal migration of splanchnic and somatic mesoderm with premature breakage of the vitelline duct results in a midline defect

Pentalogy of Cantrell may be associated with various other
congenital defects like:
 CNS malformations like neural tube defects,
encephalocele, hydrocephalus
 Craniofacial defects like cleft lip and/or palate,
exencephaly
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Limb defects like club foot, absence of tibia or radius,
hypodactyly
Abdominal organ defects like intestinal malrotation,
polysplenia, gallbladder agenesis
Skeletal manifestations like scoliosis, lordosis, and
hemivertebrae
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A wide range of intracardiac anomalies have been
associated with PC including septal defects,
tetralogy/pentalogy of Fallot, total anomalous
pulmonary venous drainage, and left ventricular
diverticulum [3, 4, 5, 6, 7, 8]. Holt-Oram syndrome, which
was seen in the family of Case 1, is associated with
cardiac anomalies but has never been reported with PC.
A variety of mutations including deletions or duplications of
the PORCN, thoraco-abdominal syndrome (TAS),
ALDH1A2, and teneurin-4 (TENM4) genes have been
identified [8, 9, 10, 11, 12] to be associated with Pentalogy of
Cantrell. It can also be associated with rare anomalies, such
as craniorachischisis, pulmonary extrophy, and Goltz-Gorlin
syndrome [8, 13, 14, 15, 16].
Conclusion
Pentalogy of Cantrell is a complex syndrome of numerous
fetal anomalies that should be borne in mind during the
ultrasound evaluation of an omphalocele, sternal defects,
ectopia cordis
Since the pathology is also chromosomal based, the
counselling should be done for future pregnancies as it can
be challenging to manage. Therefore, prenatal diagnosis and
careful assessment is essential for appropriate postnatal
management [17, 18].
Ultrasonography should always be the primary modality for
diagnosis which gives an opportunity to parents to be
adequately counseled regarding management options.
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