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Ectopia cordis is a rare congenital anomaly with thoracic exteriorization of the heart. 
With few exceptions, it is universally fatal. Surgical correction is the only final treatment 
option for this defect but with a very high mortality. The authors present two cases of 
ectopia cordis, both were operated upon in urgent basis, and one baby survived.
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Introduction
Ectopia cordis (EC) is a rare congenital cardiac malformation 
defined as a defect in the anterior chest wall and/or abdom-
inal wall with abnormal placement of the heart outside the 
thoracic cavity with associated defect in the parietal pericar-
dium, diaphragm, sternum, and heart.1

The incidence of EC is 5.5 to 7.9 per 1 million live births 
and includes 0.1% of congenital heart diseases.2–4 Despite 
profound advances in surgery, anesthesia, and intensive care, 
complete thoracic/thoracoabdominal EC poses a tough surgi-
cal challenge with only few long-term survivors.5–7 Here, we 
report two cases, one with complete thoracoabdominal type 
(pentalogy of Cantrell) and the other with partial thoracic EC. 
Both had intracardiac defects.

Case 1
A 4-day-old female neonate, weighing 2.9 kg, was admitted to 
the intensive care unit (ICU) of a tertiary care  hospital, with 
protrusion of heart through the anterior chest wall defect at 
birth. There was no history of breathing difficulty, cyanosis, 
any other body part defect, and no family history of congen-
ital defect. The mother, a nonsmoker and  nonalcoholic, did 
not undergo a proper antenatal checkup, and she had no 
history of ingestion of any unprescribed medications. This 
was the second baby born to a nonconsanguineous  marriage, 
and it was a normal vaginal home delivery without any 
complications.

On examination, the baby looked ill, had fever (100°F), 
was anicteric, and tachypneic. There was a clear visible mid-
line anterior chest wall defect measuring 6 × 4 cm in the 
craniocaudal and horizontal diameters extending between 
the  nipples with an ulcer extending from the defect to the 
umbilical stump. The whole heart with irregular contour was 
outside the thoracic cavity leaving only the major vessels 
inside the chest wall (Video 1).

The neonate had respiratory rate (RR) 88 breaths/min, heart 
rate (HR) 162 beats/min, blood pressure (BP) 68/34 mm Hg, 
and oxygen saturation (Spo2) 94%. She was awake, irritable, 
crying, with normal primitive reflexes and no other midline 
defects. A diagnosis of complete thoracoabdominal EC (pen-
talogy of Cantrell), with presumed sepsis (fever, respiratory 
distress, ulcer on the defect) was made. Laboratory reports 
showed neutrophilic predominant (82%) higher total leucocyte 
count 19,000/mm3, platelets = 198,000/mm3. Her prothrombin 
time-to-international normalization ratio and serum bio-
chemistry were normal. Epicardial echocardiogram detected a 

Video 1

Case 1 (intubated and on controlled ventilation) with 
complete ectopia cordis with omphalocele (pentalogy of 
Cantrell) preoperatively. Online content is viewable at: 
https://www.thiemeconnect.com/products/ejournals/
html/10.1055/s-0039-1684882.
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secundum atrial septal defect (ASD) and one small ventricular 
septal defect (VSD) with normal cardiac function.

A multistaged surgery was planned for this baby—an 
attempt to accommodate the heart in the thoracic cavity fail-
ing which to cover the heart and repair the abdominal defect 
was decided in this first stage. She was already on broad-spec-
trum antibiotic coverage with cefotaxime and amikacin, 
which were changed over to piperacillin +  tazobactam (50 
mg/kg/6 h) and teicoplanin (10 mg/kg/once daily).

Intraoperatively, trial approximation of pericardium caused 
severe hemodynamic compromise, and it was not possible, 
so the heart was covered with PTFE (polytetrafluroethylene) 
graft. The abdominal defect along with the protruded bowel 
loops was covered with bovine pericardium. A sterile blood 
bag was oversewn above both the PTFE graft and bovine peri-
cardium as a guard against desiccation and infection (►Fig. 1). 
The baby was shifted to the ICU on very high doses of ino-
tropes (adrenaline and nor-adrenaline 0.02 µg/kg/min each, 

dopamine and dobutamine 10 µg/kg/min each) with unstable 
hemodynamics (BP 45/30 mm Hg, HR 176 beats/min, high cen-
tral venous pressure of 17 cm H2O, severe metabolic acidosis 
pH 7.12, HCO3 11, base  deficit -15,  lactate of 8.7, and low urine 
output). Her hemodynamics continued to remain critically 
balanced with inotropic adjustments and correction of met-
abolic acidosis, but she became anuric and acidosis increased 
within next 2 hours. Peritoneal dialysis (PD) was initiated with 
10 mL/kg of dialysate at 1 hourly cycles. The child remained 
steady at a  systolic BP of 40 to 45 mm Hg for few hours, with 
improvement in acidosis by sodium bicarbonate therapy and 
PD, but she  rapidly deteriorated after 8 hours of surgery, had 
cardiac arrest, and could not be resuscitated.

Case 2
A full-term, 3-day-old male neonate was delivered vaginally 
at 40 weeks of gestation in a primary health care setup with 
birth weight of 3 kg. The baby was referred to our ICU with 
visible cardiac pulsation in upper part of the thorax with 
overlying intact skin. He was the third child of the 24-year-old 
mother, born to a nonconsanguineous couple. Drug exposure 
during this pregnancy was ruled out, and antenatal course 
was uneventful. There were only two prenatal consultations, 
and no fetal ultrasound was done till delivery.

On examination, the newborn was found to be alert and 
responsive, tachypneic (RR 66 breaths/min). Paradoxical 
indrawing of chest wall during inspiration was present. His 
HR was 155 beats/min, BP was 68/35 mm Hg, and systolic 
murmur was found on auscultation of the precordium. There 
was a big gap in the anterior chest wall, bony defect on the 
upper two-thirds of sternum with intact overlying skin. 
The heart was seen protruding through the defect during 
 respiration (Video 2). No other visible defects were found on 

the abdomen, neck, or extremeties. Echocardiography diag-
nosed a small secundum ASD and normal cardiac function. 
The abdominopelvic and transfontanellar ultrasounds were 
normal. Routine blood profile and serum chemistry were 
unremarkable.

A diagnosis of partial thoracic EC was made. The newborn 
was monitored in the ICU and was taken up for first-stage 
repair of the defect next morning by the team of cardiac and 
plastic surgeons under general anesthesia.

Through a midline thoracic incision, pericardium was 
approximated toward each other and the heart was covered. 
Then a myocutaneous flap was dissected on both side of 
 midline, approximated, and sutured in the midline, and lastly, 
the skin was sutured (►Fig. 2). The neonate was shifted to ICU 
with stable hemodynamics, without any inotropic support. 

Fig. 1 Pentalogy of Contrell: Primary coverings using PTFE (polytetrafluo-
roethylene) graft and bovine pericardium for chest and abdominal defects 
respectively. Both the primary covers are again covered by sterile blood bag.

Video 2

Case 2—partial ectopia cordis with intact skin pre-
operatively. Online content is viewable at: https://
www.thiemeconnect .com/products/ejournals/ 
html/10.1055/s-0039-1684882.
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His postoperative course remained relatively unremarkable. 
The baby was weaned from ventilatory support and extubated 
after 18 hours. He remained tachypneic after extubation (RR 
55 breaths/min), but arterial blood gases, Spo2, and hemody-
namics were stable. He was discharged from ICU on third post-
operative day and from the hospital on day 12. Karyotyping 
was not done in both the cases due to financial constraints.

Discussion
Ectopia cordis always remains tough for surgical correction, 
challenging for intensive care management, and mostly 
 associated with poor outcomes. In a complete EC, the heart 
is entirely outside the thoracic cavity with or without a peri-
cardial covering, may also be associated with abdominal 
defects such as in Cantrell’s defect, and constitutes a neonatal 
emergency. In a partial EC, the heart can be seen to pulsate 
through the skin with no external skin defect, so it can be 
considered for a planned surgery but at urgent basis.

The first known case of EC was reported by Stensen in 
1671.8–10 It was first described by Haller in 1706 and clas-
sified into five types by Weese in 1818 and Todd in 18368: 
cervical (3%), cervicothoracic (< 1%), thoracic (60%), thora-
coabdominal (7%), and abdominal (30%). Thoracic defects are 
most commonly reported type.8

Pentalogy of Cantrell—the syndromic form of EC—consists 
of five associated anomalies: distal sternal defect, midline 
supraumbilical abdominal wall defect, ventral diaphragmatic 
hernia, defect in the apical pericardium, free communica-
tion into the peritoneal cavity, and congenital intracardiac 
defect.10 It is extremely rare and usually incompatible with 

life. Although EC is considered as an isolated, sporadic mal-
formation, some abnormal karyotypes such as trisomy 18, 
Turner’s syndrome, 46 XX, and 17q+ have been reported.9

Ectopia cordis is frequently associated with other con-
genital defects involving multiple organ systems, including 
 intracardiac defects (80.2%), that is, VSD 100%, ASD 53%, 
tetralogy of Fallot (TOF, 20%), left ventricular diverticulum 
(LVD, 20%), and pulmonary hypoplasia.6 Newborn with these 
complex and life-threatening anomalies require intensive care 
management right from birth due to the risk of heart  failure, 
hypoxia, and infection. To prevent desiccation of exposed 
heart and viscera, heat loss, dehydration, and  infection, it is 
recommended to cover them with-saline soaked gauze pads, 
and these neonates should be resuscitated immediately to 
prevent rapid deterioration in their condition.11

The final management of the condition is urgent surgical 
correction. The first attempted repair of EC was performed 
in 1925 by Cutler and Wilens.12 Koop (1975) achieved the 
first successful repair of thoracic EC in two stages.13 Amato 
et al reported a successful single-stage repair of thoracic EC 
in 1995.14 The thoracic cavity is small in most of these cases 
with little mediastinal space for the heart. Attempt to close 
the chest wall or even pericardial cover of the heart often 
results in hemodynamic embarrassment secondary to kink-
ing of the great vessels or compression of the heart. This is 
what happened in our first case. Trial attempt to cover the 
heart with pericardium caused severe hemodynamic com-
promise, so failed. There was neither possibility of reducing 
the heart into the thoracic cavity nor any chance of attempt-
ing to repair the intracardiac defects at the same sitting.

Aim of surgical treatment is to (1) provide soft tissue cover 
of the heart, (2) reduce the heart into the thoracic cavity, (3) 
provide palliation and repair of any intracardiac defect, and 
(4) perform reconstruction of chest wall.

During surgical repair of EC, if primary approximation 
with skin flaps cannot be achieved or if severe  hemodynamic 
instability occurs, a split-thickness skin graft, or cadaveric 
skin graft, or prosthetic materials can be sutured to the skin 
edges. The defect can then be reduced slowly over the sub-
sequent weeks. The reduction in the heart into the  thoracic 
cavity is performed at subsequent stages. Simple stable 
 intracardiac defects such as ASD, VSD, LVD, and TOF can be 
repaired at the same time, provided the defect is not  infected 
unlike our first case that was possibly infected. Chest wall 
reconstruction is performed at a later date.

The role of antenatal ultrasound in EC is not only import-
ant for parental counseling, planning delivery, and postnatal 
management, but it may also provide parents with an option 
of termination of pregnancy if diagnosis is made before fetal 
viability, in view of its extremely poor prognosis especially 
the complete type of EC.8

Prognosis: The various clinical types of EC have differ-
ent prognosis. Cervical and thoracic ECs are usually fatal 
within days, because the heart is exposed and malformed. 
Abdominal EC carries a better prognosis, probably because 
 intracardiac abnormalities are rarer and the absence of 
omphalocele reduces the morbidity and mortality.15 Cantrell’s 
defect is extremely rare and usually incompatible with life; 

Fig. 2 Case 2 after first-stage repair of the defect (partial ectopia 
cordis) postoperatively.
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thus, its exact incidence is not found in the literature. In this 
condition, the heart is uncovered in 41%, covered with serous 
membrane in 31%, and with skin in 27%, as described in a par-
ticular case series.16–18 In our first case, a thoracoabdominal 
EC, the heart was uncovered and the defect extended down to 
the umbilical region. Survival remains significantly worse in 
the presence of severe EC (5–10%).19,20 In a retrospective case 
series with seven patients, O’Gorman and colleagues reported 
survival in four cases at a mean of 60.5 months of follow-up. 
Care was withdrawn in the remaining three patients due to 
lack of improvement in cardiorespiratory  status or an inop-
erable cardiac lesion.21 Surviving patients have significant 
 morbidity due to the multisystem compromise.

In a report spanning a period of more than a decade, of 
13 patients with EC, 5 survived beyond infancy. None of the 
survivors had significant extrathoracic defects. All patients 
who did not survive had associated omphalocele, pulmonary 
hypoplasia, or pentalogy of Cantrell.22 Cervical EC appears to 
be incompatible with life.23

Our second case survived because the baby had a  safer par-
tial defect with intact skin, without infection, and he reached 
us at the earliest possible time and was operated upon urgently, 
but the first child with complete EC (Cantrell’s defect) expired 
8 hours after surgical closure with PTFE graft of the external-
ized heart due to graft desiccation and sepsis. Extracorporeal 
membrane oxygenation (ECMO)24 could have been tried in this 
case to have a better probable outcome, but for fear of sepsis 
and cost, it was not possible to implement. Children with pen-
talogy of Cantrell are sickest before surgery. They may have 
pulmonary hypoplasia, unstable  metabolically, and hypoxic, 
and require high inotropic support. Venoarterial (VA) ECMO, if 
established before surgery, will stabilize these neonates meta-
bolically, hemodynamically, and also respiratory failure will be 
avoided. Usually VA ECMO with central cannulation strategy is 
most ideal for these smaller babies. And once on VA ECMO, the 
surgical repair would probably also become easier as the hemo-
dynamic stability could be maintained while accommodating 
the heart within the thoracic cavity. Postoperative requirement 
of inotropes will be less, heart failure and renal failure due to 
hypoperfusion would be avoided, and the neonates would be 
weaned off ECMO gradually. Thus VA ECMO is a useful modality 
in managing these children in the perioperative period when 
they become very unstable in spite of other optimal medical 
therapy and mechanical ventilation. Institution of ECMO in 
these small babies is mostly done by central cannulation of the 
right atrium for venous drainage and aorta or carotid artery for 
return of oxygenated blood.24 Also, neonates with congenital 
diaphragmatic hernia with hypoplastic lungs require venove-
nous (VV) ECMO support in the perioperative period when the 
conventional medical therapy becomes insufficient to stabilize 
them.24 Newborns with meconium aspiration syndrome also 
can be salvaged with VV ECMO failing maximal ventilation 
and medical therapy. Though there are no adequate references 
about the use of ECMO in the surgical repair of EC, it can be 
used as a bridge for surgical repair.

Complications after surgical repair of complete EC are 
mainly hemodynamic issues in the early postoperative 
 period, for example heart failure and low cardiac output 

(LCO) syndrome, requirement of high inotropic support, 
other organ dysfunction such as acute renal failure and liver 
dysfunction due to hypoperfusion secondary to LCO, require-
ment for perintoneal dialysis, desiccation of the artificial 
graft (PTFE) covering the heart (sometimes the PTFE graft 
gets adhered to the heart behaving like constrictive peri-
carditis), requirement of prolonged mechanical ventilation 
leading to respiratory tract infections (multidrug-resistance 
gram-negative ventilator-associated pneumonia), wound 
infection, and sepsis. Late complications are few and may be 
limited to bony  thoracic cage deformity. Children with par-
tial ectopia such as our second case may recover  uneventfully 
in the postoperative period. They usually do not require 
 inotropic support, but weaning from mechanical ventilation 
should be done very slowly and gradually. They will remain 
tachypneic and manifest paradoxical breathing for sometime 
after extubation due to the bony sternal defect.

Conclusion
Ectopia cordis is a rare congenital malformation. Its manage-
ment requires prompt diagnosis, a quick referral to a tertiary 
health care facility, immediate resuscitation and monitoring 
in the ICU, and urgent surgical intervention. The prognosis 
is poor due to hypothermia during transfer, heart failure, 
hypoxemia, metabolic acidosis, desiccation of the viscera, 
infection, and sepsis. This is one such cardiac defect for which 
surgery is the only treatment option immediately after birth 
but with a high mortality. Implementation of ECMO may be 
of great help as a bridge to successful surgery for EC in future.
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