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1   |   INTRODUCTION

Total anomalous pulmonary venous connection (TAPVC) 
is a relatively infrequent form of cyanotic congenital 
heart disease (CHD) that typically manifests during the 
neonatal period. It represents between 1%–5% of all cases 
of CHD and has an incidence of 0.6–1.2 per 10,000 live 

births.1–4 There are four types of TAPVC according to the 
connection between the pulmonary veins and the sys-
temic venous circulation (Table  1).1,2,5 It is possible for 
any subtype to present with obstruction, especially the 
infracardiac type. In neonatal cases, the survival of the af-
fected individual relies on right-to-left shunting of blood 
through various openings, such as an atrial septal defect 
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Key Clinical Message
This case underscores the importance of early detection and treatment for total 
anomalous pulmonary venous connection, a rare congenital heart condition, 
through comprehensive newborn physical exams and prompt specialist referrals.

Abstract
Total anomalous pulmonary venous connection (TAPVC) is a rare form of con-
genital heart disease that is typically diagnosed in neonates. TAPVC has four 
subtypes, with the infracardiac type at risk of obstruction. TAPVC is usually di-
agnosed in newborns but can occur in other age groups. In this case, a 7-month-
old male with recurrent cyanotic episodes was diagnosed with TAPVC of the 
infracardiac type using computed tomography angiography. The patient under-
went successful surgical repair with a favorable postoperative course and was 
discharged in stable condition, and further follow-up was not possible beyond 
2 months. This case emphasizes the importance of early recognition and manage-
ment of this condition to prevent the progression of subsequent complications.
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(ASD)/patent foramen ovale (PFO), or less commonly, a 
patent ductus arteriosus (PDA) or ventricular septal de-
fect.1,2,6,7 Neonates with TAPVC typically exhibit episodes 
of tachypnea and cyanosis, which indicate a lack of oxy-
gen in the blood.5,8–10

Total anomalous pulmonary venous connection is di-
agnosed through the use of echocardiography. In some 
cases, computed tomography or magnetic resonance im-
aging may be necessary to provide a more comprehensive 
evaluation and details of the structural abnormalities that 
can be useful in the diagnosis and management.2,4,11,12 
Urgent surgery is necessary during the first few months 
of life, with a risk of mortality, as up to 80% of affected 
individuals die within the first year if left untreated.2,5,13 
Additionally, complications such as pulmonary hyper-
tension and obstruction of the pulmonary veins may 
arise in some cases.4,6,7 Herein, we report a case of an 
uncommon type of TAPVC, specifically the infracardiac 
subtype, without obstruction, in a 7-month-old patient 
who was diagnosed and underwent successful surgical 
repair upon diagnosis.

2   |   CASE PRESENTATION

A 7-month-old male, born at full term with no obstetric 
complications, was admitted to our hospital due to a cy-
anotic episode. The patient had experienced five similar 
episodes in the month leading up to the diagnosis. The 
patient has no medical or surgical history, and the family 
history is significant for type 2 diabetes and hyperten-
sion. On examination, the infant displayed rapid breath-
ing at a rate of 70 breaths per minute and increased effort 
in breathing. Oxygen saturation levels were recorded at 
60%, and a systolic ejection murmur was detected on 
auscultation at the left side of the sternum. No indica-
tions of heart failure or shock were observed.

A chest radiograph (CXR) was performed, revealing 
normal results with notable pulmonary vascular prom-
inence. Subsequently, a transthoracic echocardiogram 
was conducted, which indicated total anomalous pulmo-
nary venous connection (TAPVC). The pulmonary veins 
drained into a confluence located behind the left atrium 

and then drained into a descending vertical vein that emp-
tied into the portal vein, indicating an infracardiac type 
of TAPVC. The patient also had severe pulmonary hy-
pertension, a sinus atrial septal defect, and patent ductus 
arteriosus. Further imaging with computed tomography 
angiography (CTA) was performed, confirming the diag-
nosis of infracardiac TAPVC with drainage to the portal 
vein through a vertical vein (Figure 1).

The patient underwent surgery via median sternotomy 
with total cardiopulmonary bypass. The common pulmo-
nary vein was located behind the pericardium and drained 
through a vertical vein into the portal vein. Subsequently, 
the vertical vein was dissected and controlled (Figure 2). A 
transverse incision was made in the common pulmonary 
vein, and a parallel incision was performed on the oppos-
ing surface of the left atrium. These two incisions were 
then joined to create a wide anastomosis between the left 
atrium and the common pulmonary vein. The ventricle 
was closed using silk sutures and metal clips, and the 
remainder of the operation was completed without any 
complications.

Following the surgery, the infant was admitted to the 
pediatric cardiac intensive care unit, and a low dose of di-
uretics was prescribed. Within hours, the infant's general 
condition improved, reaching oxygen saturation levels be-
tween 93% and 95%. Two days later, the infant's condition 
had stabilized. CXR and transthoracic echocardiography 
both revealed normal results. Ten days postoperatively, 
the patient was discharged from the hospital. Over a 
2-month monitoring period, the patient's postoperative 
course remained favorable, with no indications of cya-
notic episodes or any other postoperative complications. 
The patient's general health status remained stable and 
satisfactory throughout this monitoring period. However, 
we were unable to maintain regular contact thereafter.

3   |   DISCUSSION

Total anomalous pulmonary venous connection is a rare 
congenital cardiac malformation categorized into four 
anatomical subtypes based on the location of pulmonary 
venous drainage. In the supracardiac subtype, pulmonary 

T A B L E  1   Showing the anatomical types of total anomalous pulmonary venous connection with their description and prevalence.

Type Description Incidence (%)

Supracardiac Pulmonary veins anomalously connect, most commonly to the left innominate vein 45–55

Cardiac Pulmonary veins drain into the coronary sinus or right atrium directly 20–30

Infracardiac Pulmonary veins form a vertical vein and drain into the portal vein, hepatic vein, or 
IVC below the diaphragm

13–25

Mixed A combination of veins that drain to more than one of the types mentioned above. 
This is the rarest form

less than 10
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veins drain into a vertical vein leading to the left brachio-
cephalic vein. However, in rare cases, pulmonary veins 
may drain into the superior vena cava, left superior vena 
cava, or azygous system. In the cardiac subtype, pulmo-
nary veins either drain directly into the right atrium or 
the coronary sinus. In the infracardiac subtype, drain-
age is below the diaphragm, potentially flowing into sys-
temic veins like the inferior vena cava, hepatic veins, or 
azygous system, or into the portal venous system. Lastly, 
when pulmonary veins drain to two or more locations, 
above or below the diaphragm, it is classified as a mixed 
type (Table  1).14 Obstruction of pulmonary veins may 
arise in any subtype, but it is most frequently observed in 
the infracardiac subtype.1,3,4,8,11 However, in our case, it 
was unobstructed infracardiac TAPVC, a rare manifesta-
tion of this condition. Although most cases of cyanotic 
heart disease are typically identified during the neonatal 
period, as indicated by the literature, TAPVC may also 
present in other age groups. Our case involved a diagno-
sis of cyanotic heart disease during infancy, identified at 
a later stage than typically observed in the literature.1–4 
Patients with obstructed TAPVC typically exhibit severe 
cyanosis and experience low cardiac output and respira-
tory distress soon after birth.15 Conversely, patients with 
TAPVC without pulmonary venous obstruction, as ob-
served in our case, may not exhibit symptoms at birth 

due to the presence of a systemic pulmonary shunt, 
which can occur through an atrial septal defect or patent 
ductus arteriosus (less commonly).1,2,4,11 However, our 
case involved both of these conditions, making it difficult 
to detect cyanosis.

TAPVC is typically associated with high mortality 
rates in the first few weeks of life. The long-term survival 
of patients has shown improvement with advancements 
in medical and surgical management.16 Complications 
linked to this condition encompass pulmonary infections, 
heart failure, and dysrhythmias.17 Additionally, complica-
tions such as pulmonary hypertension and obstruction of 
the pulmonary veins may arise in some cases.4,6,7

In order to plan surgical procedures effectively, one 
must possess a comprehensive understanding of the 
anatomy and drainage locations. The initial diagnostic 
evaluations typically consist of CXR and transthoracic 
echocardiography. However, in certain cases, echocardi-
ography may have limited utility, primarily due to its re-
stricted viewing field and sonic window. Consequently, 
CTA and magnetic resonance angiography (MRA) offer 
significant advantages, providing detailed anatomical in-
formation crucial for presurgical planning and postsurgi-
cal follow-up.2 In the presented case, we conducted CXR, 
echocardiography, and CTA to confirm the diagnosis and 
gain insight into the anatomy and drainage location.

F I G U R E  1   Computed tomography 
angiography showing the dilated 
pulmonary venous confluence (PVC) and 
the vertical vein.

F I G U R E  2   (A) Intraoperative 
image showing the vertical vein (black 
arrow) and the PVC (yellow arrow). The 
cannula in blue signifies the cannula for 
the inferior vena cava. (B) Intraoperative 
image after the correction.
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Total anomalous pulmonary venous connection ne-
cessitates immediate surgical intervention within the 
first few months of life to prevent severe complications. 
Whenever possible, corrective surgery should occur 
once the patient's clinical condition stabilizes. For inf-
racardiac and supracardiac TAPVC, surgeons frequently 
perform procedures to create an anastomosis between 
the left atrium and the pulmonary venous confluence. 
Although TAPVC can manifest beyond the neonatal 
period, our case demonstrates that surgical repair can 
still succeed, involving the creation of an anastomosis 
between the left atrium and the common pulmonary 
vein.14,18 Our study found that infracardiac TAPVC had 
successful surgical outcomes, and there was a low in-
cidence of postoperative complications such as pulmo-
nary hypertension and pulmonary venous obstruction. 
These results are in line with previous studies, and our 
follow-up evaluations did not reveal any significant 
issues.8,11

4   |   CONCLUSION

This case report emphasizes the importance of early diag-
nosis and management of total anomalous pulmonary ve-
nous connection (TAPVC), a rare form of congenital heart 
disease that can have serious consequences if left un-
treated. TAPVC is typically diagnosed during the neonatal 
period, making this case noteworthy due to the later age 
of diagnosis. Delayed diagnosis can lead to poor outcomes, 
highlighting the need for physicians to consider TAPVC 
in patients presenting with symptoms such as tachypnea 
and cyanosis. Thorough physical examinations from birth 
can aid in early identification, and prompt referral to a 
specialist can facilitate appropriate management, includ-
ing surgical correction. Efforts to improve recognition and 
management of congenital heart diseases in patients of all 
ages are crucial.
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