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Ectopia cordis with omphalocele and exencephaly — A case report
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Ectopia cordis is an extremely rare congenital anomaly where the heart is in extrathoracic location partially
or completely. We report a case of a 25-year-old primigravida with uneventful pregnancy, no relevant family
or personal history, in which the prenatal fetal ultrasound performed at 19 weeks of gestation revealed
an anterior abdominal wall defect with exteriorisation of the heart and exencephaly. The pregnancy was

terminated after counselling parents with baby weighing 119 gm. Sonographic findings were confirmed on

post-natal examination.
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1. Introduction

Ectopia cordis is a rare disease that is defined by the
abnormal position of the heart outside the thoracic cavity
associated with defects in the abdominal wall, diaphragm,
sternum and intracardiac malformations.

The cause of this pathology is currently unknown with
poor prognosis.

It may appear as an isolated anomaly or in association
with other malformations like omphalocele, congenital heart
disease or pentalogy of Cantrell syndrome.

Byron classified Ectopia cordis into four types:
cervical, thoraco-cervical/thoracic, thoraco-abdominal and
abdominal. !

Cervical (5%): The heart is in its embryonic position in
cervical region with intact sternum.

Thoraco-cervical/thoracic (65%): The heart lies outside
the thorax, partially or completely with sternal defect.

Thoraco-abdominal (20%): It is commonly associated
with constellation of ventral midline defects termed
pentalogy of Cantrell; hallmark of which is ectopia cordis
with omphalocele.
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Abdominal (10%): The heart is in abdominal cavity
entailing a defect in the diaphragm.

Here we report a case of a variant of Cantrell’s
syndrome presenting with complete ectopia cordis (thoraco-
abdominal), omphalocele and exencephaly.

2. Case Report

A routine prenatal ultrasound examination in a 25-year-old
primigravida was performed at 19 weeks of gestation for the
evaluation of fetal well-being. Transabdominal sonographic
evaluation using a Toshiba (Nemio XG) equipped with
3.75 MHz convex transducer demonstrated a live fetus
with parameters corresponding to 15 weeks gestation,
with exencephaly, anterior abdominal wall defect including
herniated liver and ectopia cordis with a large omphalocele
containing the intestines, in cephalic presentation.

The mother was referred to a tertiary setting following
the detection of multiple fetal anomalies. Her medical and
obstetric histories were unremarkable. Parents were non-
consanguineous. There was no family history of congenital
anomalies, genetic abnormalities, or history related to
ectopia cordis. Parents were counseled regarding poor
prognosis of the condition with complex presentation and
multi- staged corrective surgical procedures and therefore
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they opted for pregnancy termination.

Post-natal examination revealed an anterior thoraco-
abdominal wall defect, ectopic contractile heart (Figure 1),
an edematous liver and spleen with loops of small intestine
and colon outside the abdominal cavity covered by a
membrane with umbilical cord directly inserting into the
herniated segment (Figure 2). The face was dysmorphic
with absent cranial bone and bulging orbits along with
complete herniation of brain parenchymal tissue (Figure 3).
The thoracic spine was showing kyphosis. All the four limbs
were normal. The baby weighed 119 gm at 19 weeks of
gestation. Parents were updated post-surgery, however they
did not consent for autopsy.

Fig. 1: Ectopic contractile heart
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Fig. 2: Omphalocele

3. Discussion

Ectopia cordis (EC) is a rare congenital malformation in
which the fetal heart partially or completely lies outside
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Fig. 3: Exencephaly

the thoracic cavity with reported incidence of 5 to 8 per
million live births. Abott first coined the term Ectopia cordis
in 1998 with first prenatal diagnosis reported by Wicks et al.
in 1981 at 34 weeks of gestation.? The prenatal confirmation
of EC with severe congenital heart disease can be done by
vaginal echocardiography at 10-12 weeks of gestation or by
abdominal echocardiography by 20-22 weeks.

Complete or incomplete failure of midline fusion at
9" embryonic week results in disorders varying from
isolated EC to complete ventral evisceration. Although
several theories have been proposed, genesis of EC has not
been fully explained. Rupture of the chorion and/or yolk
sac at approximately three weeks gestation is postulated
to interfere with normal cardiac descent. Other popular
theories include mechanical teratogenesis and amniotic
band syndrome. 3#

Omphalocele is the most commonly associated anomaly.
Since omphaloceles are also assumed to be secondary to
anterior fusion defects, the association of an omphalocele
with ectopia cordis as in the present case is more likely.> In
our case, which was diagnosed at 19 weeks of gestation,
there is a midline abdominal wall defect, through which
bowel loops with liver and spleen are herniating, covered
by a peritoneal membrane. The umbilical cord insertion is
seen directly into the omphalocele.

Ectopic heart is one of the distinctive anomalies seen
in patients presenting with the rare syndrome of pentalogy
of Cantrell which comprises midline supraumbilical
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abdominal wall defect, deficiency of the anterior diaphragm,
defect of the lower sternum, defect in diaphragmatic
pericardium, and congenital heart disease. Ectopia cordis
cases associated with the Pentalogy of Cantrell reported in
the literature had central nervous system and craniofacial
malformations in 8 cases and only 3 of those cases
had exencephaly.®® Pentalogy of Cantrell associated with
exencephaly has been reported only in 3 cases and
association with craniorachischisis has been reported in only
2 cases.? In our case, absent cranial vault is noted with
herniated brain tissue dangling in the amniotic fluid.

The combination of three-dimensional ultrasound with
Doppler allows for a more precise early diagnosis. Most
cases of EC are diagnosed in the second trimester which
allows for the adequate delineation of the associated
anomalies present in almost 90% of the cases and hence
enables the parents to take informed and clear decisions
concerning the fate of the pregnancy.

Although ectopia cordis is generally considered an
isolated, sporadic malformation, its occasional association
with chromosomal abnormalities suggests that prenatal
karyotyping should be considered in the management
of these cases, especially for thoraco-abdominal ectopia
cordis. The core issue with this disorder is related to the
lack of the normal protection of the heart by the sternum
rendering it at increased risk from direct trauma. In addition,
these patients are susceptible to recurrent chest infections
due to the paradoxical movement of the lungs.

The prognosis, although poor, depends on the degree
of the intra-cardiac and associated malformations, the
variability of ectopia cordis and therefore the technical
equipment for neonatal resuscitation. '® The survival rate is
very low even after surgical correction in selected cases.
Most parents choose termination of the pregnancy, and for
this reason an early diagnosis becomes very desirable since
this has repercussions on the method of termination and its
safety profile.

4. Conclusion

Complete ectopia cordis is uniformly contemplated to
be fatal, however with poor prognosis. Ultrasonography
provides a significant role in the assessment of ectopia with
its precise location and classification in view of the different
prognosis. Magnetic resonance imaging is also becoming
conventional in prenatal assessment to document and plan
for management of complicated congenital anomalies.
Death usually occurs within the 1st few days of life as
a result of infection, cardiac failure, or hypoxemia, hence
its management needs prompt medical care and surgical

intervention taking co-morbidities under consideration. In
light of limited data, association of multiple anatomic
defects, and limited clinical experience with such a rare
condition, termination of pregnancy is advisable. Therefore,

our patient was counseled in detail about the malformation,
and termination of pregnancy was carried out.
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