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(Abstract \

Background: Ectopia cordis (EC) is a rare and severe congenital anomaly characterized by complete or partial displacement
of the heart outside the thoracic cavity. Prognosis is generally poor, particularly when associated with intracardiac or extracar-
diac malformations.

Case Presentation: We present a full-term male newborn diagnosed postnatally with thoracoabdominal ectopia cordis without
associated intracardiac defects. Prenatal ultrasound findings were reported as normal. After birth, the patient exhibited an ante-
rior thoracic wall defect with both ventricles located extrathoracically. Imaging confirmed normal atrioventricular concordance
and a hemodynamically significant patent ductus arteriosus. The patient was transferred to our institution on day 5 of life and
underwent three staged surgical procedures aimed at gradual repositioning of the heart and closure of the thoracic and abdomi-
nal defects. Only skin and soft tissue closure was achievable without compromising hemodynamic stability. Postoperatively,
the patient required inotropic support and prolonged ventilatory assistance. Difficulty in weaning from mechanical ventilation
led to tracheotomy, after which stable spontaneous breathing was achieved.

Discussion: Survival in EC is strongly dependent on the presence or absence of concomitant cardiac anomalies and the ability
to cover and protect the exposed heart. This case is notable for the absence of intracardiac malformations and successful staged
management despite significant respiratory challenges.

Conclusion: Thoracoabdominal ectopia cordis without associated cardiac defects is extremely rare. Early multidisciplinary
intervention, protection of the exposed heart, and individualized staged repair can lead to favorable outcomes, although post-
operative respiratory complications remain common. )

Introduction

Ectopia Cordis (EC) is a severe congenital anomaly of the ster-
nal wall in which the heart is completely or partially displaced
outside of the thoracic cavity [1].

The prevalence of this condition is 0.1% among all heart de-
fects with an incidence of 5.5 to 7.9 per million births.

The etiology of EC is not yet understood, but several theories
are available. The first theory involves primary failure of heart
descent and midline fusion in early embryological develop-
ment. Another theory stated that EC may occur due to rupture
of the chorion and/or yolk sac thus leading to the formation
of fibrous bands that prevent midline fusion because of the
compression. The latest theory is that this anomaly may occur
due to the lack of a functional Bone Morphogenetic Protein

(BMP2) gene. The presence of that gene mediates heart tube
formation and ventral body wall closure [2].

Patient may present with other cardiac anomalies such as ven-
tricular or atrial septal defects, double outlet right ventricle
and Tetralogy of Fallot as well as non-cardiac defects such as
omphalocele, scoliosis, central nervous system disorders and
others [3].

Ectopia cordis has been classified into five categories: cervical,
thoracocervical, thoracic, thoracoabdominal and abdominal
depending on the location of the ectopic heart [4].

Prognosis is determined by the extent of the defect, level of
exposure of the heart as well as the presence of concomitant
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Figure 1: CT of the newborn. Both ventricles are located extrathoracic protruding through a
defect in the thoracic wall, which is 4 cm wide.

intracardiac anomalies. In severe forms, prenatal diagnosis can
lead to a therapeutic abortion [5].

The first attempted repair of EC was performed in 1925 by
Cutler and Wilens. In 1975 Koop achieved the first successful
repair of thoracic EC in two stage repair. Twenty years later
Amato et al. reported a successful single-stage repair of tho-
racic EC [6].

This condition presents as a surgical emergency and demands
early and specialised intervention. The monitoring and treat-
ment of this rare anomaly varies from patient to patient and
there is currently no consensus to determine the therapeutic
plan.

This case report describes the management of the fourth type
of ectopia cordis meaning thoracoabdominal type without ac-
companied cardiac defects.

Case Description

A term male newborn, 40 weeks of gestation, BW 3625 g, was
delivered in a medical centre without specialized congenital
pediatric cardiac facilities, and was referred to our institution.
The patient was born from a regularly controlled pregnancy
with an uncomplicated course. Prenatal ultrasound examina-
tions were described as normal. The mother was hospitalized
on the day of delivery, and the delivery was completed vagi-
nally.

After delivery, a defect in the anterior chest wall was noticed,
as well as a supraumbilical opening in the anterior abdominal
wall. An ultrasound of the heart and a CT scan shown in figure
1.

Two pulmonary veins on each side merge into one larger blood
vessel, which flows into the enlarged left atrium. Atrioventric-
ular concordance id normal. The left ventricle is located on the
right and extrathoracic. From the left ventricle, the elongated
LVOT bends towards the back and is located inside the thorax
where the aorta arises from it. At the level of isthmus of the
aorta there is a wide ductus arteriosus (9mm). The right ven-
trice location is also extrathoracic. The RVOT bends towards
the back and is located intrathoracic and is elongated leading to

the well-placed outlet of the pulmonary artery, with braches of
appropriate size. The lung parenchyma is hypoventilated with
dystelectasis and posterior ground glass areas. The domes od
dyaphragm are without sings of disruption. Thorax and abdo-
men were performed before the transfer (Figure 1).

The echocardiogram findings did not show any intracardial
malformations except for an open ductus arteriosus that was
hemodynamically significant with left to right shunt. Both ven-
tricles were located outside the thoracic wall, with four pulmo-
nary veins entering the left atrium and cardinal veins entering
the right atrium.

Newborn was transferred in the Neonatal Intensive Care Unit
(NICU) of our institution on the 5th day of life for surgical
management of ectopia cordis where he was examined by neo-
natologists, cardiac and abdominal surgeons, and anesthesiolo-
gists. After the multidisciplinary consultation, informed con-
sent was obtained from the parents.

The patient was referred to the operating room on the 6th day
of life spontaneously breathing, tachydyspnoic, hemodynami-
cally stable, with a urinary catheter and peripheral venous ac-
cess on the dorsum of the right hand. The sternal and abdomi-
nal defect was covered with a sterile moist dressing to prevent
desiccation.

Given the existence of retrognathia, a lowered tip of the nose,
as well as a defect of the anterior thoracic wall, difficult intuba-
tion was expected. Standard ASA monitoring was set. Prophy-
lactic antibiotics were administered upon arrival to operating
room.

After preoxygenation, the induction of anesthesia with mid-
azolam 0.3 mg/kg, sufentanil 0.3 mcg/kg and neuromuscular
relaxation with rocuronium 0.6 mg/kg was administered. He
was intubated with a direct laryngoscope with a flat spatula,
ETT No 3 cuff. Anesthesia was maintained with sevoflurane
in an oxygen/air mixture, continuous analgesia with sufentanil
0.6 mcg/kg/h along with rocuronium boluses for neuromuscu-
lar relaxatio. The child was ventilated with a pressure control
form of ventilation. Monitoring during the procedure included:
5-channel ECG, SpO2, capnography, Sedline, central arterial
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catheter, central venous catheter and temperature probe (Fig-
ure 2).

Figure 2: Picture after induction of anesthesia.

During the first operative procedure after enlargement of ster-
nal defect patent ductus arteriosus was closed. When the heart
was placed in the thoracic cavity hypotension and signs of low
cardiac output state occurred and we opted for inotropic sup-
port with epinephrine 0.05 mcg/kg/min. Optimizing the vol-
ume status was paramount avoiding the volume overload while
maintaining adequate preload bearing in mind possible com-
pression of great vessels and multiple organ systems — heart,
lungs as well as abdominal structures. In addition to hemody-
namic instability, hypoxia occurred and inspiratory fraction of
oxygen risen to 100% when the chest wall was partially closed
(Figure 3). Through the course of 3 operations, the defect was
successfully closed only with skin and soft tissue (Figure 4).

Figure 3: Results following the 1st procedure.
Figure 4: Results following the 3rd procedure.

Pediatric intensivists where able to wean the patient of ino-
tropic support in the next few days, which was followed by
weaning from the ventilator and extubation. Following first
extubation, paresis of the left diaphragm was observed after
which tracheotomy was performed. The patient was success-
fully weaned from the ventilator with proper gas exchange
through a tracheal cannula (3,5 mm; no cuff).

Discussion

In the majority of cases with ectopia cordis the prognosis is
poor and most infants are still born or die within the first few
days of life. The mortality rate is the highest within the group
of patients that have associated malformations. This is espe-
cially true for patients that have pentalogy syndrome described

by Cantrell in 1958. It consists of distal sternum defect, midline
supraumbilical abdominal wall defect, ventral diaphragmatic
hernia, defect of the apical pericardium with free communi-
cation into the peritoneal cavity, and congenital intracardiac
defects.

Ultimate survival of these patients depends on the presence or
absence of intrinsic cardiac defects. These disorders can result
in stillbirth or death in early neonatal period in most cases due
to cardiac complications such as cardiac rupture, tamponade,
endocarditis, arrhythmias and sudden cardiac death [8].

Only small number of postpartum newborn have been success-
fully treated and have survived. The goal of early management
is to cover the naked heart with skin or synthretic material, fol-
lowed by enlarging the thoracic cage and placing the heart into
the thoracic cavity without compromising hemodynamic and
respiratory stability [9].

Junior et al.l1 published an article describing four cases of
full term newborn with ectopia cordis and associated cardiac
anomalies that underwent different treatment approaches with
main initial goals being covering the heart with a soft tissue
and placing the heart in thoracic cavity. According to them,
the most important factor in initial survival is exposure and
adequate tissue cover. Our patient had partial cover of the heart
with skin, and no accompanied cardiac malformation.

From the published literature, there is only one described case
of uncorrected ectopia cordis by Jahan et al. The patient was
6-year-old boy with EC of thoracic localization was first pre-
sented in because of the need for corrective surgery for defect
closure [10].

Our patient was full term newborn with thoracic presentation
of ectopia cordis, without associated cardiac malformations.
We were able to close the sternal and abdominal defect with
skin and soft tissue. His main complication was weaning of
ventilator support, which is why tracheotomy was perfomed
with successful result.

Conclusion

Ectopia cordis is a serious anomaly associated with high mor-
bidity and mortality, and associated cardiac disorders deter-
mine the prognosis in most cases of ectopic heart.

Even after initial stabilization and corrective surgery, patients
with ectopia cordis experience considerable postnatal morbid-
ity and mortality due to increased risk of infection, underdevel-
opment of the lung, as well as the lack of space in the thoracic
cavity and the immaturity of multiple organ systems, especial-
ly related to maturity and birth weight.
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