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ABSTRACT
Tetralogy of Fallot with Pulmonary valve Atresia and Major Aortopulmonary Collateral Arteries (TOF/PA/MAPCAs) is 
the most extreme variant of TOF. Presentation is relatively rare, with a reported incidence of 0.7 per 10,000 live births. 
Without flow through PDA, major Aortopulmonary collateral arteries play a major role in maintaining pulmonary blood 
flow. The management is based on the anatomy of MAPCAs and the nature of PDA. The goal of surgical management is to 
construct completely separate in series pulmonary and systemic circulations. The Procedure is done by unifocalization, 
which involves detachment of collateral vessels from their aortic origins and anastomosis to the central pulmonary 
arteries, followed by reconstruction of RVOT using an allograft valved conduit from the RV that results in ante grade 
pulmonary blood flow, followed by closure of VSD. Here, we report a case of a Term, boy baby, born to non-
consanguineous parents by caesarean section with birth weight of 2.508 kg. The baby cried immediately after birth with 
APGAR scores 8 at 1’ and 9 at 5 minutes and did not require resuscitation with subsequent details as follows.
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INTRODUCTION

Tetralogy of fallot with Pulmonary valve Atresia and Major 
Aortopulmonary Collateral Arteries (TOF/PA/MAPCAs) is 
the most extreme variant of TOF, in which complete 
atresia of the pulmonary valve replaces pulmonary 
stenosis along with ventricular septal defect, overriding of 
aorta and right ventricular hypertrophy.
Presentation is relatively rare, with a reported incidence of 
0.7 per 10,000 live births. Without flow through PDA, 
MAPCAs play a major role in maintaining pulmonary 
blood flow. The clinical presentation and management 
decisions are based on the character of the MAPCAs and 
presence of PDA.

CASE PRESENTATION

We report a case of Term, boy baby born to non-
consanguineous parents by caesarean section with birth 
weight of 2.508 kg. The baby cried immediately after birth 
with APGAR scores 8 at 1’ and 9 at 5 minutes and did not 
require resuscitation. At 10 minutes of birth, on pulse 
oximetry the baby’s saturation was less than 90% in all

four limbs even after supported with 100% oxygen and
maintained the same thereafter. Baby’s other vitals were
stable and there were no signs of cyanosis, respiratory
distress and heart failure.
The mother’s antenatal history was insignificant and she
was not on any medications. There was no family history
of congenital heart disease.
The baby had no obvious external congenital anomalies.
His cardiac examination revealed the presence of single
second heart sound with systolic murmur heard
throughout the precordium. The baby was shifted to NICU
for further observation.

Management

Under observation in NICU, the baby underwent cardiac
evaluation, chest x-ray showed a boot shaped heart, ECHO
showed presence of TOF. CTVS opinion was obtained and
was advised for CT pulmonary angiography. It showed
features of TOF a sub aortic VSD of size 1.1 cm, right sided
aortic arch with overriding of aorta with MPA stenosis,
right and left pulmonary artery were draining through
PDA with formation of multiple MAPCAs.
As the child was alert, active and tolerating paladai feeds
well and was haemodynamically stable with saturation
maintaining >85% in all four limbs in room air, the child
was discharged from NICU with the follow up advice to
check saturation levels at home daily as advised by
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cardiothoracic surgeon. Parents were advised to report to 
hospital in case of any cyanotic episodes and in case of 
fall in saturation levels <70%. The child was advised for 
surgery in future, by unifocalization procedure with 
entire reconstruction of the Right Ventricular Outflow 
Tract (RVOT) with closure of VSD (Figures 1-3).

Figure 1: Boy baby born to non-consanguineous
parents by caesarean section.

Figure 2: Chest x-ray showed a boot shaped heart,
ECHO showed presence of TOF.

Figure 3: CT pulmonary angiography.

DISCUSSION

An estimated 60-70% of major aortopulmonary 
collateral arteries from the midpoint of the descending 
aorta, an estimated 10-20% from the inferior aspect of 
the arch of aorta, and a negligible portion from the 
subclavian, coronary arteries and distal part of 
descending aorta [1].
The course of the major aortopulmonary collateral 
arteries embedded in the mediastinum is not well 
understood and is observed to be traversed along the 
posterior part of the oesophagus and the trachea, 
observed usually traversing in between the above 
mentioned structures in to the pulmonary hilum [2].
The management is based on the anatomy of MAPCAs 
and the nature of PDA. In our case, the baby remained 
asymptomatic without cyanosis at birth due to the 
presence of well-developed MAPCAs with presence of 
PDA. But in few cases, these vessels are restrictive and 
pulmonary blood flow is low, resulting in significant 
cyanosis requiring immediate intervention [3]. Certain 
cases in which the flow is excessive Pulmonary 
Hypertension (PH) may develop resulting in heart failure.
In patients with in adequate pulmonary blood flow (low 
oxygen saturation), medical management is focused on 
increasing the pulmonary flow by administration of 
Prostaglandin E1 (Alprostadil) to maintain patency of the 
ductus arteriosus [4], which is not indicated in our case.
The goal of surgical management is to construct 
completely separate in series pulmonary and systemic 
circulations. The procedure is done by unifocalization, 
which involves detachment of collateral vessels from 
their aortic origins and anastomosis to the central 
pulmonary arteries, followed by reconstruction of RVOT 
using an allograft valved conduit from the RV that results 
in ante grade pulmonary blood flow, followed by closure 
of VSD [5], which was planned in our case.

CONCLUSION

• Early identification and surgical intervention is the
key in reducing mortality in such rare presentation of
TOF.

• Pulse oximetry screening plays a major role in
detecting the presence of congenital heart defects
even in asymptomatic babies.

• Infants awaiting surgical intervention should be
monitored at regular intervals for weight gain and
saturation levels for worsening of cyanosis.
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