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CONDITION

Total anomalous pulmonary venous return

Total anomalous pulmonary venous return is a heart condition present at birth in which the

lung veins connect to the wrong side of the heart.

WHAT IT IS

Misconnected lung veins sending blood to the heart's right side

BODY SYSTEM

Heart and circulation

MAIN SYMPTOMS

Fast breathing, blue-gray skin, feeding difficulty, poor weight gain

WHAT CAUSES IT

Unknown heart development difference before birth

HOW IT IS DIAGNOSED

Echocardiogram, sometimes CT or cardiac MRI

MAIN TREATMENT

Heart surgery to reconnect the lung veins

CAN IT BE CURED?

Yes - surgery corrects the abnormal drainage

IS IT AN EMERGENCY?

Sometimes - blocked drainage causing severe breathing trouble

LONG-TERM OUTLOOK

Many do well after repair with lifelong heart follow-up

Overview

Total anomalous pulmonary venous return, usually shortened to TAPVR, is a congenital heart

condition. Congenital means it develops before birth.

Normally, four pulmonary veins carry oxygen-rich blood from the lungs into the heart's left

upper chamber, called the left atrium. In TAPVR, all of these veins connect somewhere on the

right side of the circulation instead. Oxygen-rich blood returning from the lungs mixes with

oxygen-poor blood before being pumped around the body.

A baby with TAPVR also needs an opening between the heart's upper chambers so that some

blood can reach the left side of the heart. This opening is often an atrial septal defect, or ASD.

Without enough blood reaching the left side, the body cannot receive the oxygen it needs.
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Doctors classify TAPVR according to where the pulmonary veins drain:

The abnormal pathway may be open or obstructed. Obstructed means the pathway is

narrowed or blocked, making it difficult for blood to leave the lungs. Obstructed TAPVR is a

medical emergency.

All forms require surgical repair. The timing is especially urgent when blood flow is obstructed

or a baby is very unwell.

- Supracardiac: into a vein above the heart

- Cardiac: directly into the right atrium or a nearby heart vein

- Infracardiac: into veins below the heart, often near the liver

- Mixed: through more than one abnormal route

Symptoms

Symptoms usually begin in the newborn period, although their timing and severity are affected

by how freely blood can drain from the lungs.

Possible symptoms include:

Color changes can be harder to see on darker skin. They may be more noticeable on the lips,

tongue, gums, palms, soles, or around the eyes.

When the pulmonary veins are obstructed, symptoms often appear soon after birth. A baby

may have severe breathing difficulty, very low oxygen levels, or signs that the body is not

receiving enough blood. These signs require emergency care.

Without significant obstruction, symptoms may be less dramatic. A baby may mainly have

rapid breathing, tiring during feeds, or slow weight gain. This does not make the condition

harmless; TAPVR still needs prompt assessment and surgery.

- Fast or difficult breathing

- Blue, gray, or unusually pale lips, tongue, or skin

- Low oxygen levels

- A fast heartbeat

- Sweating or tiring during feeds

- Difficulty feeding

- Poor weight gain
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- Sleepiness, reduced activity, or irritability

Causes and risk factors

TAPVR results from a difference in how the pulmonary veins and heart develop early in

pregnancy. The exact reason this happens is usually unknown.

It is not generally caused by anything a parent did or did not do during pregnancy. There is no

evidence that ordinary activities, foods, or minor illnesses cause TAPVR.

Most cases occur without a clear inherited cause. TAPVR can sometimes occur with other

differences in heart development or with conditions affecting how organs are arranged in the

chest and abdomen, such as heterotaxy. Heterotaxy means that some internal organs

developed in unusual positions.

When TAPVR occurs alongside other birth differences, a genetics assessment may be offered.

This can help identify a broader genetic condition and provide information about future

pregnancies. It does not mean that every child with TAPVR has an inherited disorder.

Diagnosis

TAPVR may occasionally be suspected during pregnancy on a detailed fetal ultrasound or fetal

echocardiogram. A fetal echocardiogram is a specialised ultrasound of the unborn baby's

heart. The condition can be difficult to detect before birth, so a normal prenatal scan does not

completely rule it out.

After birth, low oxygen levels, breathing difficulty, or an unusual heart examination may lead to

testing. Newborn pulse oximetry screening, which measures oxygen through the skin, may

detect low oxygen but cannot confirm the cause.

An echocardiogram is the main diagnostic test. It uses sound waves to show the heart's

structure, blood flow, and the route taken by the pulmonary veins.

Other tests may include:

CT uses X-rays to create detailed images. MRI uses a magnetic field. Cardiac catheterisation

involves guiding a thin tube through a blood vessel toward the heart.

- A chest X-ray to examine the heart and lungs

- An electrocardiogram, or ECG, to record the heart's electrical activity

- CT angiography or cardiac MRI to map the veins in greater detail
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- Cardiac catheterisation when the anatomy remains unclear or an urgent catheter
procedure is being considered

Treatment and management

TAPVR is repaired with heart surgery, usually during early infancy. If the pulmonary venous

pathway is obstructed, emergency surgery is generally needed.

Before surgery, a baby may need intensive care support. This may include oxygen, breathing

support, fluids, and medicines that support the heart and circulation. These measures stabilise

the baby but do not correct the abnormal vein connections.

During surgery, the surgeon creates a connection between the pulmonary veins and the left

atrium. The abnormal drainage route is usually closed, and the opening between the upper

heart chambers is managed so that blood follows the corrected pathway. The exact operation

reflects the baby's vein anatomy and any other heart differences.

In selected critically ill babies, a catheter procedure may be used to improve blood flow

temporarily. This is generally a bridge to surgery rather than a permanent repair.

Recovery includes monitoring breathing, oxygen levels, heart rhythm, feeding, and the repaired

veins. Some babies need temporary feeding support while they regain strength.

After discharge, follow-up with a congenital heart specialist is important. Visits may include

examinations, oxygen checks, ECGs, and echocardiograms. Medicines are not always needed

long term, but they may be used when there are specific rhythm, heart function, or blood

pressure concerns.

Complications

Before repair, TAPVR can cause low oxygen levels, fluid buildup in the lungs, pulmonary

hypertension, and heart failure. Pulmonary hypertension means that blood pressure in the lung

arteries is too high.

Surgery greatly improves blood flow, but complications remain possible. Early problems can

include bleeding, infection, abnormal heart rhythms, or difficulty coming off breathing support.

A key concern after repair is pulmonary vein stenosis. This is narrowing in one or more veins

carrying blood from the lungs. It can develop at the surgical connection or farther along a vein.

Narrowing may raise pressure in the lungs and cause rapid breathing, reduced feeding, poor

growth, or lower exercise tolerance. Further catheter procedures or surgery may be required.
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Other possible longer-term concerns include:

These complications do not happen to everyone. Regular follow-up is intended to identify

them before they cause major symptoms.

- Abnormal heart rhythms

- Ongoing pulmonary hypertension

- Reduced heart function

- Residual or recurrent obstruction

- Problems related to another congenital heart condition

Prevention

TAPVR cannot currently be prevented. It develops while the heart and veins are forming

before birth, and its cause is usually unknown.

Routine prenatal care can help identify some heart conditions and prepare for delivery at a

hospital with appropriate newborn and cardiac services. However, prenatal care cannot

guarantee that TAPVR will be detected or prevented.

If TAPVR occurs with a genetic condition, heterotaxy, several birth differences, or a family

history of congenital heart conditions, genetic counselling may help explain possible

recurrence risks. Those risks are specific to the family and the underlying diagnosis.

Living with it and what to expect

The first weeks or months often involve surgery, hospital recovery, and close monitoring of

feeding and growth. Follow-up is usually more frequent during infancy because narrowing of

the repaired veins can develop during this period.

After a successful repair, many children grow, attend school, and take part in normal activities.

Some need no further procedures. Others need treatment for pulmonary vein narrowing,

rhythm changes, or another heart difference. The course cannot be predicted from the

diagnosis alone.

A child's heart team may advise when to return to nursery or school and when physical activity

can increase. Many children can be active after recovery, but recommendations reflect heart

function, lung pressures, rhythm, and whether any obstruction remains.

Good dental care matters because mouth infections can affect overall health. Antibiotics like
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amoxicillin or doxycycline before dental treatment are only recommended in certain heart

situations, so families should follow the child's cardiology plan rather than assume they are

always needed.

Follow-up should continue into adulthood with a clinician experienced in congenital heart

conditions. Even when a person feels well, imaging can check the repaired veins, heart

function, and lung pressures. Adults planning a pregnancy should have a congenital heart

assessment beforehand because pregnancy increases the workload on the heart.

Emotional and practical support can also be useful. Feeding difficulties, hospital stays, and

uncertainty about later procedures can be stressful for families. A cardiac nurse, dietitian,

social worker, psychologist, or family support group may help during recovery.

When to get medical help

Seek emergency medical help now if a baby or child has:

Use local emergency services rather than travelling without medical support if the child is

severely unwell.

Contact the congenital heart team promptly for new fast breathing, sweating or tiring with

feeds, reduced feeding, repeated vomiting, poor weight gain, increasing tiredness, or a

noticeable fall in activity. These symptoms may need assessment but are not always an

emergency.

Routine appointments remain important when there are no symptoms. They allow the team to

monitor growth, the repaired pulmonary veins, heart rhythm, heart function, and pressure in

the lungs.

- Severe or rapidly worsening breathing difficulty

- Blue or gray lips or tongue, especially with breathing problems

- Collapse, unresponsiveness, or extreme difficulty waking

- Signs of poor circulation, such as cold mottled skin with unusual sleepiness

- Sudden severe symptoms after heart surgery

Common questions

Can a baby survive total anomalous pulmonary venous return?

Yes, but untreated TAPVR is life-threatening. Survival before repair relies on blood mixing
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through an opening between the heart's upper chambers. Surgery is needed to create a normal

route from the lungs to the left side of the heart.

How soon does TAPVR surgery need to happen?

Surgery is usually performed in early infancy after diagnosis. Obstructed TAPVR requires

emergency treatment because blood cannot drain freely from the lungs. In a stable baby

without obstruction, the heart team can plan surgery after detailed assessment, but repair is

still needed promptly.

Is TAPVR genetic?

Most cases do not have a known single genetic cause and are not clearly inherited. Genetic

evaluation may be considered when there are other heart defects, unusual organ arrangement,

additional birth differences, or a relevant family history.

Does surgery completely cure TAPVR?

Surgery corrects the abnormal blood-flow route, so TAPVR is considered surgically repairable.

It does not remove the need for follow-up. Pulmonary veins can narrow later, and some people

develop rhythm or lung-pressure problems.

Can TAPVR be detected before birth?

Sometimes. A detailed ultrasound or fetal echocardiogram may show abnormal pulmonary

vein connections, but TAPVR can be difficult to see before birth. Many cases are diagnosed

after delivery when a baby has low oxygen or breathing symptoms.

Will a child with repaired TAPVR be able to exercise?

Many children can take part in usual play and exercise after recovery. The safest activity level

is based on the repaired veins, heart function, lung pressure, rhythm, and any other heart

condition. These factors are checked during follow-up.
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