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ABSTRACT

Mixed variety of Total anomalous pulmonary venous connection is a rare congenital heart disorder with a wide 
variation of pulmonary venous anatomy and their drainage. Present article depicts “3+1” variant of mixed 
TAPVC treated by rechannelizing all pulmonary veins to left atrium using a Polytetrafleuroethylene patch.
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to left atrium using a polytetrafleuroethylene (PTFE) 
patch.

CASE REPORT

A 10-year-old male child came with the chief complaints 
of bluish discoloration of lips and tongue since birth. 
He had repeated respiratory tract infections since 6 
months of age and developed dyspnoea on exertion, 
grade III. On examination, the lips, tongue, and nails 
were light blue with second degree clubbing. Ejection 
systolic murmur was heard all over the precordium and 
prominent on pulmonary area. The room air oxygen 
saturation was 85%. The ECG showed right bundle 
branch block and X-ray chest showed cardiomegaly 
with pulmonary plethora. The echocardiography 
showed pulmonary veins opening at the junction 
of superior venacava (SVC) and right atrium with 
osteum secondum atrial septal defect of 16 mm. The 
catheterization was done for further evaluation, which 
showed similar findings with normal pulmonary artery 
pressure and step up of oxygen saturation with 25% at 
the junction of SVC and right atrium.

Patient was taken up for surgery with median sternotomy 
approach. Right atrium and SVC was grossly dilated. 

Clinica l  Case  Repor t  Based Study

INTRODUCTION

Total anomalous pulmonary venous connection 
(TAPVC) develops when the primordial pulmonary 
vein fails to unite with the plexus of veins surrounding 
the lung buds. In 1959, Darling and associates[1] 
proposed a classification, also based on the anatomy of 
the anomalous connection. Four types were identified: 
type 1, anomalous connection at the supracardiac level; 
type 2, anomalous connection at the cardiac level; type 
3, anomalous connection at the infracardiac level; and 
type 4, anomalous connection at two or more of the 
above levels. Mixed TAPVC (type 4) is a rare condition, 
accounting for only 5% of diagnosed TAPVC.[2] It 
is associated with a poor prognosis unless surgically 
corrected by connecting the pulmonary venous sinus 
to the left atrium. We report a “3+1” variant of mixed 
TAPVC treated by rechannelizing all pulmonary veins 
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The right upper pulmonary vein was opening into SVC 
just below the entry of azygous vein. The right inferior, 
left superior, and left inferior pulmonary veins were 
forming a common chamber just behind the junction 
of SVC and right atrium, which was opening into right 
atrium without forming a vertical vein [Figure 1]. After 
standard aortic cannulation, SVC was cannulated above 
the opening of anomalous right superior pulmonary vein 
and inferior venacava at its junction with right atrium. 
Patient was put on cardiopulmonary bypass, aorta cross 
clamped and heart arrested. Right atriotomy, extending 
1 cm over the SVC, was made, which revealed osteum 
secondum defect and an opening of common chamber 
at SVC–RA (superior vana cava – right atrial ) junction. 
The draining orifice of right superior pulmonary vein was 
noticed on lateral aspect of SVC just below the azygous 
entry. Atrial septal defect was enlarged in the direction 
of opening of common chamber. A longitudinal PTFE 
patch was designed and sutured over the floor of right 
atrium in such a way that openings of all the pulmonary 
veins were diverted to left atrium through atrial septal 
defect [Figure 2]. Coronary sinus was left in right atrium. 
SVC and right atrium were enlarged using a lenticular 
shaped pericardial patch to ensure its unobstructed flow. 
The patient was extubated after 12 h and could maintain 
100% saturation on room air, shortly. The postoperative 
recovery was uneventful.

DISCUSSION AND CONCLUSION

TAPVC is a rare congenital anomaly, corresponding 
to approximately 2% of all congenital heart defects.[2] 
It consists of an abnormality of blood flow in which 
all four pulmonary veins drain into systemic veins or 

the right atrium with or without pulmonary venous  
obstruction.[3] Failure of the common pulmonary vein 
to connect with the pulmonary venous plexus leads to 
persistence of one or more earlier venous connections to 
the right SVC, to the left vertical vein/innominate vein, 
or to the umbilicovitelline vein/portal vein.[4]

According to Darling’s classification of this disorder, 
type IV or mixed type (5% of the cases), unlike the 
others, is characterized by the lack of confluence of the 
pulmonary veins into a vertical collecting vein.[1] Mixed 
variety is further surgically classified into two groups; 
“3+1” pattern, in which three veins drain at the cardiac 
level or in the vertical vein and the other in another site 
and “2+2” pattern, in which the veins from each lung 
unite and then drain in different sites. [5] In most cases, the 
veins of one lung drain at the cardiac level and from the 
other at the supracardiac level. [6,7] In the present article, 
the pattern was “3+1,” that is, right upper pulmonary 
vein was draining into SVC while rest of the veins were 
forming a common chamber which was opening into 
right atrium at the junction of SVC and right atrium.

Though echocardiography is sufficient for diagnosing 
most of the cases of TAPVC, cardiac catheterization is 
essential in mixed variety to delineate anatomy, drainage, 
and obstruction of all four pulmonary veins, measuring 
PAP in late presenters, to determine the etiology of 
systemic arterial desaturation, and to assess the presence 
of suspected major associated cardiac anomalies.[5,8] 
Apical and subcostal 4-chamber echocardiographic views 
usually best identify individual pulmonary veins and 
their confluence.[9,10] The correct preoperative diagnosis 
and an accurate anatomic description are essential for 
planning surgical treatment of these patients. The goal 

Figure 1: Opened right atrium showing common chamber and ostium 
secondum atrial septal defect. Right superior pulmonary vein, right 
inferior pulmonary vein

Figure 2: Polytetrafleuroethylene patch directing all pulmonary veins 
to left atrium through atrial septal defect
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of surgery is to redirect all pulmonary veins to the left 
atrium through wide and nonrestrictive connection. 
Careful intraoperative examination of the pulmonary 
venous drainage is mandatory for all patients. Because of 
the wide anatomic variations in mixed variety of TAPVC, 
various techniques and modifications have been published 
in the literature. In “3+1” pattern, when the common 
drainage site of three pulmonary veins is in the coronary 
sinus, vertical vein, or at the infradiaphragmatic level, 
rechanneling of the confluence is easily performed while 
the drainage of the rest pulmonary vein is individually 
tailored,[8] but the precise technique adopted in an 
individual patient depends on the pattern of anatomic 
drainage, and an individualized surgical approach is 
recommended. In the present article, pulmonary venous 
flow from all pulmonary veins was rechannelized to 
left atrium using a single PTFE patch using van Son’s 
technique.[11] Mortality after TAPVC repair has decreased 
but remains highest in young patients and in those 
with cardiac connection type or pulmonary venous 
obstruction despite improved perioperative care.[12] 
Surgical mortality remains higher in repair of mixed form 
of TAPVC, especially in patients with more complex 
patterns of pulmonary venous connection. Patients with 
“3+1” variety have higher risk for surgery than a “2+2” 
pattern of mixed totally anomalous pulmonary venous 
connection.[8]
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