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WHAT IS THE SURVIVAL RATE IN PRENATALLY DETECTED CANTRELL’S 
PENTALOGY?

Original paper

Abstract

Cantrell’s pentalogy is a congenital defect characterized by uncompleted fusion of the anterior chest wall, resulting in an extrathoracic 
location of the heart. Ultrasound diagnosis during the first trimester of prenatal life is possible, and termination of pregnancy is usually 
chosen by pregnant women. We analysed 57 fetuses: 56 from literature and one additional recent case from our institute (from 
2016) to evaluate what was the survival rate reported after prenatal diagnosis, including the possibility to terminate the pregnancy, 
intrauterine deaths and neonatal deaths. We found 10 survivors - 18% since 1984. 

Despite  dismal prognosis of fetal ectopia cordis, there is a chance for postnatal survivorship probably due to evolving anatomical 
structures, not only in the first trimester of pregnancy but also during the following weeks of prenatal life.
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INTRODUCTION

Cantrell’s pentalogy is an anomaly resulting from 
a defect in embryologic development and consists of 
the following: a deficiency of the anterior diaphragm, 
a midline supra-umbilical abdominal wall defect, a defect 
in the diaphragmatic pericardium, congenital intracardiac 
abnormalities and a defect of the lower sternum. 

MATERIAL AND METHODS

We analyzed the published 
reports of prenatal Cantrell’s 
pentalogy from the literature, 
since 1984, which were 
detected in 1st or second 
trimester of pregnancy. 
(Table 1), and focused on 
the gestational age at the 
time of diagnoses, number 
of termination of pregnancies, intrauterine demises and 
neonatal follow-up.

The last case from 2016 from our institution is 
presented below:

A 28-year-old woman (G1, P0) had no history of intake of 
any teratogens or exposure to unusual environment during 
the antenatal period. The family history was negative for 
congenital anomalies or genetic abnormalities, and there 
was no-cosanguinity. A screening ultrasound at 12 weeks 
of pregnancy revealed a nuchal translucency of  3,8 mm, 

nasal bone present and omphalocele (containing liver, 
stomach and cardiac apex)(Foto 1, 2-cine, 3). Biochemical 
tests of maternal blood showed PAPPA-A of 0,3 MoM and 
free bHCG of 0,733 MoM.  Chorionic villus sampling was 
nondiagnostic and  amniocentesis showed a karyotype 
of 46, XX. The pregnant women was offered termination 
of pregnancy, however, she decided to continue her 
pregnancy and to deliver at a tertiary obstetrical and 
cardiac center. Prenatal echocardiography at 18, 20, 
27 and 30th week of gestational age revealed a four-

chamber heart with normal flow 
in the great arteries. Ultrasound 
biometry was adequate. At 27 
th week due to visualization of 
intestines in fetal chest cavity 
suggesting diaphragmatic 
hernia (DH), MRI examination 
was offered and right anterior DH  
was confirmed. In the second half 

of pregnancy, the position of the fetal heart and size of 
omphalocele changed: there was an improvement in 
‘niche’ in the fetal chest and a decrease in size of the 
fetal omphalocele. At 38th week of gestation, an elective 
Cesarean section was performed, and a baby girl, with 
birth weight of 2,800g, and Apgar score of 8/8, was 
delivered. Physical examination confirmed an exposed 
heart outside of the thoracic cavity without pericardium. 
The abdominal wall defect caused evisceration of liver, 
stomach and intestines. Neonatal echocardiography 
showed mild functional mitral and tricuspid regurgitation 
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males and comprises 
0.1% of congenital 
heart diseases, with 
a  preva lence o f 
1/65,000–1/200,000 
live births. Ectopia 
cordis can be classified 
into cervical, thoracic, 
thoraco-abdominal 
or abdominal types, 
according to the 
location of the heart. 
Ectopia cordis may 
occur as an isolated 
malformation or may 
be associated with 
body wall defects 
that affect the thorax, 
abdomen or both. This 
malformation of the 
heart can occur with 
normal heart anatomy 
or heart defect, usually 
ToF, DORV, d-TGA, VSD, 

CAT and others2,3,4.

The pathogenesis of Cantrell’s pentalogy is unclear, 
and the syndrome is considered of heterogeneous origin. 
Cantrell and co-workers postulated a developmental failure 
in differentiation of a segment of the lateral mesoderm 
around the 14–18th day of embryonic life. Consequently, 
the transverse septum of the diaphragm does not 

and X-ray confirmed right diaphragmatic hernia (Fot. 4). 
The single-stage closure of the abdominal defect and 
reposition of the ectopic heart was performed without 
any complications. (Fot. 5).

As shown in table 1 , first trimester detection of 
ectopa cordis is common, and it was reported in almost 
50% of cases.  In 46% (27 cases) there was decision 
about termination of 
pregnancy. In 18% 
(10 cases) there was 
spontaneous intrauterine 
demise later on. In 8 
cases there was lost 
follow-up.

Finally we found 
9  survivors – 16%, 
including the most 
recent case presented 
above (as a second one 
from our Institution)25. 

DISCUSSION

F i r s t  desc r ibed 
in 1958, Cantrell’s 
pentalogy is a syndrome 
of congenital defects 
characterized by lack 
of fusion of the anterior 
chest wall, resulting 
in an extrathoracic 

location of the heart1. It 
is more common among 
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Fot. 2 (cine): In 2DD cine presentation with color Doppler the fetal heart outised of the fetal thorax at 12th week of pregnancy

Play the movie directly in the pdf by clicking on the content
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Fot. 1 2D presentation: Fetus at 12th week of gestation with omphalocele including fetal heart
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develop and the paired mesodermal folds of the upper 
abdomen do not migrate ventromedially. Organs may thus 
eviscerate through the resulting sternal and abdominal wall 

defects. Mechanical teratogens were suggested, however, 
most cases are sporadic and the etiology is still unknown5. 
Only a few patients display the full spectrum of anomalies. 

In 1972, Toyama6 
proposed additional 
classification of the 
syndrome: class I, 
confirmed diagnosis 
with all five defects 
present; class II, 
probable diagnosis 
with four defects 
noted ( including 
intracardiac and 
ventral abdominal wall 
abnormalities); and 
class III, incomplete 
express ion  w i th 
various combinations 
of defects, always 
including sternal 
a n o m a l i e s . 
Regardless, in “pure” 
Cantrell’s syndrome or 
Cantrell’s pentalogy 
with other anomalies, 
the prognosis is always 
poor and perinatal 

mortality is high4,5,7. 

Diagnosis of Cantrel l ’s pentalogy with 
modern ultrasonography during prenatal life 
is possible during the first trimester, as early 
as even the 9th week of gestation (Table 1)7- 31.  
The differential diagnosis includes isolated thoracic 
ectopia cordis, amniotic band syndrome, and body stalk 
anomaly (Table 2). The key features in distinguishing 
these conditions is the position of abdominal wall defect 
in relation to the umbilical cord insertion, eviscerated 
organs, presence or absence of membranes or bands 
and associated anomalies. Omphalocele in Cantrell’s 
pentalogy usually involves a midline defect at the 
umbilical cord insertion. The ectopic heart may either 
simply bulge out of the chest or be entirely out of 
the chest.

Associated diaphragmatic hernia could make the 
prognosis even worse. Therefore, to have a better 
prenatal assessment, magnetic resonance imaging 
(MRI) is applied in addition to ultrasonography. As 
suggested by Donofrio30, ectopia cordis currently 
belongs to those fetal cardiac abnormalities for which 
a specialized delivery room should be an option with 
a multi-specialist perinatal team (consisting of an 
obstetrician, neonatologist, prenatal cardiologist, 
anaesthestologist, pediatric surgeon, special midwife 
and nurses). 

As shown in Table 1, in the published literature, 10 
(17%) of 57 fetuses with ectopia cordis diagnosed 
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Fot 4: Neonatal chest X-ray just after delivery showing right diaphragmatic hernia
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Fot 3: Fetus at 12th week of gestation with power Doppler technique
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before 30 weeks of gestation survived: two presented 
by Dillon in 199510, one by Tongsong and co-workers in 
199913 , one in Spain reported in 200620,  three cases 
in U.K in 200821, one presented by Węgrzynowski and 
co-workers31 and two cases from our institution. The 
first case25 was discharged at the 4th week of postnatal 
life, but died suddenly 10 months later. The other, 
presented above, had an extremely difficult postnatal 
management period, but ended successfully and we 
do believe its postnatal surgery and intensive care 
treatment deserves a separate presentation.

CONCLUSIONS

Despite the dismal prognosis of fetal ectopia cordis 
and ectopia cordis diagnosed early in pregnancy, the 
postnatal survivorship is as high as 18%, probably 
due to evolving anatomical 
structures not only in first 
trimester of pregnancy but 
also during the following 
weeks of prenatal life.  
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Fot 5: Neonatal chest X-ray just after delivery showing right diaphragmatic hernia
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Fig. 1. Follow-up of fetuses with ectopia cordis from table 1
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Pentalogy of Cantrell Sternal, pericardial and 
diaphragmatic defects, 
omphalocele

Beckwith-Wiedemann 
syndrome

Organomegaly, polyhydramnios, 
macroglossia, large 
omphalocele

Amniotic band 
syndrome

Random defects, constriction 
rings, amputations, bands

Limb-body wall 
complex

Complex-looking mass 
entangled with membrane, limb 
anomalies, spinal anomalies

Table 2. Ectopia cordis – differential diagnosis.
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Nr of survivors  Authors % Country   

3 /57  2/57 Zidere V, Allan LD.  Dillon E, Renwick M. 5%  3% UK, London  
North England

1.03.1957 1.Sadłecki P, Krekora M, Krasomski G, Walentowicz-
Sadłecka M, Grabiec M, Moll J, Respondek-Liberska M,  
2.Rajewska J, Gawrych E, Węgrzynowski J, Konefał H, 
Rybkiewicz M.   3. Katarzyna Pośpiech-Gąsior , Maciej 
Słodki, Maria Respondek-Liberska.

5,00% Poland

1.01.1957 Tongsong T, Wanapirak C, Sirivatanapa P, Wongtrangan S. 2,00%  Thailand

1.01.1957 Gomez SG, Bermulez Sosa MT, Palma Hernandez E, del 
Castillo Salceda LF, Pinzon Muslera O, Hernandez Cortes 
B, Mendez Machado G.

2,00% Spain

Table 3. Survivors after prenatal diagnosis of ectopia cordis in relation to the country
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