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ABSTRACT

Background: Anamalous pulmonary venous return is one of 
the cardiac cause of respiratory distress in newborn and infants 
which is very rare and can present as early as few hours of birth 
till few months of age depending on type and degree of venous 
obstruction. It is one of the important congenital heart disease 
with varied clinical presentation. Newborn with obstructive 
TAPVR usually requires urgent intervention regardless of 
degree of obstruction. Surgical intervention may range from 
only relieving of obstruction by stenting or surgical procedure 
till repair and restoration of anatomical continuity between 
pulmonary veins and left atrium. Infracardiac TAPVC can drain 
into IVC or hepatic vein which is easy to access for surgery 
or it can drain into portal venous system which is difficult 
for the access. Case Presentation: A 2kg preterm (33 weeks) 
newborn presented to us with respiratory distress, hypoxia 
without cyanosis at 6 hours of life. Unsteroided mother with 
chest xray showed reticular shadowing. Echocardiography 
showed obstructed TAPVC draining into IVC.CT angiography 
demonstrated infracardiac TAPVC with a vertical vein going 
downward with an infradiaphragmatic path and stenotic 
lowest segment of it draining into IVC. Baby underwent an 
uneventful surgical repair. Conclusion: Present case highlights 
that diagnosis of TAPVR can be delayed or missed depending 
on severity of obstruction and high index of suspicion is 
always necessary. Also it adds that CT angiography helps in 
delineating cardiovascular anatomy and helps in performing 
palliative endovascular procedure in emergency basis where 
restoration of anatomical continuity between pulmonary veins 
and left atrium is not possible immediately.
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INTRODUCTION

Total anomalous pulmonary venous connection is a rare 
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developmental cardiac anamoly representing 1-2% [1]. It can 
present as an isolated defect or it could be associated with 
syndromes such as asplenia syndrome, holt oram syndrome, 
cat eye syndrome [1,2]. In TAPVR all pulmonary veins drain into 
systemic veins or a chamber which in turn drains into right 
atrium directly or indirectly bypassing right atrium [1]. Usually 
the obligate mixing of pulmonary and systemic venous blood 
will result in cyanosis in majority of cases [1,3]. Anatomical 
classification of TAPVR which is commonly used based on 
site of connection between pulmonary and systemic veins 
includes Supracardiac (Type 1, with anamolous connection 
at supracardiac level, more common), Cardiac (Type 2, with 
anamolous connection to coronary sinus), Infracardiac 
(Type 3, with anamolous connection below diaphragm) 

and mixed (Type 4, with mixed types of connections, 
which is least common type) [4]. For the fetus to survive, 
interatrial communication like patent foramen ovale or atrial 
septal defect is necessary and it is part of malformation [3]. 
Pulmonary edema can be seen on Chest xray due to heart 
failure and excessive pulmonary blood flow [1]. Obstruction 
to pulmonary venous blood flow is seen more commonly in 
infracardiac TAPVC [1]. Many reasons can be there for this, 
like intrinsic narrowing of connecting vessel, interposition of 
hepatic sinusoids between pulmonary vascular drainage and 
heart for those that drain via portal vein and constriction of 
ductus venosus [3]. This is a case report of newborn whose 
initial presentation is tachypnea only within few hours of life.

CASE REPORT

A female baby born at 33 weeks with birth weight of 2kg, 
born to a primi, consanguineous couple by normal vaginal 
delivery with APGAR scores 8⁵ and 91⁰ to a mother with 
gestational diabetes milletus. At birth baby cried immediately, 
Temperature of 36.5 C, HR-127/min and RR- 57/min which 
were normal. She was shifted to mother side and started 
on breast feeding. There was no family history of CHD. At 4 
hours of life, baby presented to us with fast breathing and 
hypoxia from a local hospital. She was afebrile with respiratory 
rate of 72/min, HR-165/min, saturation of 80-82% in room 
air initially. She was initially considered to have respiratory 
distress syndrome and started on bubble CPAP and later on 
hiked up to mechanical ventilation gradually as the baby was 
not maintaining saturations well and persistent tachypnea 
was present. On mechanical ventilation with 100% Fio2, 

baby was maintaining saturations around 88-90%. Blood gas 
showed hypoxia and respiratory alkalosis. Her investigations 
for infection and repiratory panel were negative. Chest x-ray 
showed reticular shadowing. Cardiovascular examination 
showed normal peripheral pulses with normal heart sounds 
and audible murmur. Echocardiography was done to rule 
out cardiac causes which showed Obstructive infracardiac 
TAPVC. Multiple views need to be checked before getting an 
accurate diagnosis of CHD [5]. Subcostal imaging is important 
to visualize the atrial septum and to determine the direction 
of shunting using colour doppler [5].  Apical, left parasternal, 
suprasternal views are also checked along with other standard 
and nonstandard echocardiography views to study cardiac 
anatomy [5]. Suprasternal and subcostal views views need 
to be checked carefully to trace ascending and descending 
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veins respectively [5]. Colour doppler and echocardiography 
were simultaneously done to identify direction of blood flow 
and anatomy respectively. As per echocardiography our case 
had atrial septal defect with right to left shunt. pulmonary 
venous drainage into left atrium is absent, instead pulmonary 
venous common chamber seen behind left atrium. Right side 
of heart is enlarged compared with left side. There is tricuspid 
regurgitation along with pulmonary regurgitation along with 

severe PAH. A large vessel was noted with venous flow draining 
into IVC and finally into right atrium, likely vertical vein/
descending vein seen in Subcostal view. Dilated IVC drainage 
into right atrium and dilated pulmonary artery is observed. 
Vertical vein going downward with infradiaphragmatic path 
and stenotic lowest segment of it draining into IVC is seen 
in subcostal view. Echo findings supported an obstructed 
infracardiac TAPVC.

Case was discussed with cardiologists and was transferred to 
local cardiac center. Infant underwent an uneventful surgical 
repair of TAPVC, relieving obstruction and patch closure 
of secundum ASD. She has been thriving well. 5 months 
follow up showed unobstructed pulmonary venous flow 
with no acceleration, no residual communication and good 
biventricular systolic function.

DISCUSSION

Infracardiac TAPVC is rare form of CHD in which all pulmonary 
veins that bypass left atrium connect to systemic veins, right 
atrium or coronary sinus [1].

TAPVC accounts for 1-2% of all CHDs [1]. There is marked 
male preponderance for infracardiac type [1]. Echo is 
usually diagnostic and can identify the subtypes. cardiac 
catheterization is rarely performed for diagnostic purpose, it 
is ocassionally done to perform atrial septostomy to improve 

atrial shunt or identify complex mixed type of pulmonary 
venous return [3]. Alternatively, MRI or Cardiac CT can be used 
for diagnosis in complex mixed type [6].

Among cases majority are supracardiac (43%) followed by 
Cardiac (27%) and infracardiac (19%) and Mixed (11%) [7]. 
Symptoms are usually respiratory distress, cyanosis, failure to 
thrive and circulatory collapse, murmur and supraventricular 
tachycardia [8].

In obstructed infracardiac TAPVC connection is below 
diaphragm via long vessel which arises from common 
chamber in some cases [4]. Common vein descends anterior 
to oesophagus and then joins IVC, hepatic or portal venous 
system [4]. Pulmonary veinous obstruction in back pressure 
through pulmonary circulation resulting in Right to left 
shunt through an often associated ASD. Resultant pressure 
on Right side of heart can result in tricuspid regurgitation, 
enlarged main pulmonary artery together. Back pressure in 
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lungs causes pulmonary edema. Right to left shunt results in 
cyanosis. Cardiac output is markedly reduced.

Pathophysiology and clinical presentation vary depending on 
presence of pulmonary venous obstruction(PVO), frequently 
seen in 75% of the cases of infracardiac TAPVC [3]. Severe 
PVO presents with cyanosis, respiratory failure and shock [3]. 
In absence of PVO, infants may present with failure to thrive, 
tachypnea or mild hypoxia [3].

CONCLUSION

TAPVR diagnosis in prenatal period can be challenging, but 
it has been associated with improved postoperative clinical 
status and reduced length of hospital stay. The outcome in 
these patients is invariably poor if not diagnosed early, for this 
reason high index of suspicion is always required when infant 
is presenting with hypoxia and tachypnea with or without 
cyanosis. cardiac cause should not be excluded based on 
normal sized heart.
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