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Atypical presentation of late pulmonary vein
obstruction, following the repair of total anomalous
pulmonary venous connection. Case report
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tardia posterior a correccion de conexion anomala
total de venas pulmonares. Reporte de caso
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ABSTRACT

The total anomalous pulmonary venous connection is a congenital
heart condition where the pulmonary veins do not connect directly
to the left atrium. The clinical presentation of this pathology
depends on the degree of obstruction. Without surgical treatment,
the likelihood of death can be up to 80%. We report a case of
total anomalous pulmonary venous connection obstruction post-
correction in a pediatric patient successfully corrected using the
sutureless technique.

Keywords: anomalous connection, atria, obstruction, post-surgical,
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otal anomalous pulmonary venous connection
(TAPVC) is a congenital cyanotic heart condition in
which all four pulmonary veins fail to establish their
normal connection with the left atrium, leading to venous
drainage into the systemic venous circulation. It occurs in

RESUMEN

La conexion anémala total de venas pulmonares es una cardi-
opatia congénita en el que las venas pulmonares no se conectan
directamente a la auricula izquierda; la clinica de esta patologia
depende del grado de obstruccion. Sin un tratamiento quirdrgico
la probabilidad de muerte es de hasta 80%. Reportamos un caso de
obstruccion de conexion andémala total de venas pulmonares post
correccion de dicha patologia en un paciente pediatrico corregido
exitosamente con técnica sutureless.

Palabras clave: conexién andmala, auriculas, obstruccion, post-
quirdrgica, venas pulmonares, conexion andmala total de venas
pulmonares.

approximately 7 to 9 per 100,000 live births and comprises
0.7 to 1.5% of all congenital heart diseases.?®

TAPVC can be classified into four types based on the
anatomical location of the connections to the heart.* The
supracardiac type results from the connection of pulmonary
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veins to the cardinal venous systems, accounting for 45-50%
of cases. The cardiac type is identified when pulmonary
veins (PV) directly converge into the heart, connecting to
the posterior aspect of the coronary sinus or the right atrium
(RA), prevalent in 20 to 30% of patients. The infracardiac type
represents 13 to 25% of cases. The mixed type accounts for
less than 10% of cases and occurs when there is a combination
of connections entering at two or more levels of the heart.>”

The clinical presentation depends on the severity of
the obstruction and the size of the atrial communication.
Patients with severe obstruction exhibit profound cyanosis,
pulmonary hypertension, pulmonary edema, respiratory
distress, decreased systemic output, and hypotension (which
can lead to shock).® In the case of patients without venous
obstruction, they may be asymptomatic at birth, later
developing tachypnea, mild cyanosis, and feeding difficulties;
over time, they may experience right ventricular hypertrophy
and pulmonary vascular changes leading to right ventricular
failure.®

Diagnosis is typically achieved through echocardiography,
although in some cases, angiography and cardiac catheterization
may be necessary when the identification of PV and vertical
veins is challenging, as these details are crucial for planning
surgical management.®

Without surgical intervention, 80% of cases result in
mortality within the first year of life, and less than 10% survive
to adulthood.™ Therefore, surgical correction is indicated for
all patients, irrespective of the degree of obstruction. The
goal of surgery is to establish a direct connection between
the pulmonary veins and the left atrium, while preventing
pulmonary obstruction. In recent years, the sutureless
technique has been employed as a method for the primary
correction of TAPVC.%

One of the most common postoperative complications is
obstruction. Postoperative obstruction is defined as Doppler
echocardiographic velocity of 1.2 m/s or higher at the repaired
confluence or in an individual PV, or a catheterization gradient
from any PV to the pulmonary venous atrium of 4 mmHg
or higher.*>13 It can occur in 5% to 18% of patients.'* Risk
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factors for postoperative obstruction are associated with the
presence of obstruction at the diagnosis of TAPVC, increased
surgical time, PV hypoplasia, identified PV obstruction in
intraoperative transesophageal echocardiography, isolated
anomalous PV, mixed type, among others. The use of the
sutureless technique has not been reported to influence the
risk of postoperative obstruction.'2*3

There are numerous surgical and catheter techniques
available to address postoperative obstruction. The
morphological characteristics of the PV and the severity of
the disease should be taken into consideration when choosing
the appropriate approach.*

CASE DESCRIPTION

A 12-year-old female with a history of non-obstructed
TAPVC to the coronary sinus underwent total correction at
nine months of age. At one year of age, an echocardiogram
with color flow Doppler (Figures 1 and 2) documented
obstruction of the right PV with a mean gradient of 13 mmHg.
Subsequently, a contrast-enhanced computed tomography
angiography (angioTAC) was requested (Figure 3), which
reported drainage of PV with patent flow. No collector was
identified, but three PV were observed, two on the left and one
on the right. In the lower left and right PV, a small hypodense
band was noted, a finding suggestive of a partial septum at
each origin. Reported diameters were as follows: superior
right PV of 3.4 mm, superior left PV of 3.2 mm, and inferior
left PV of 3.4 mm. The patient showed appropriate evolution
and was lost to follow-up.

The patient began with non-cyanotic, non-emetic, and
initially non-productive cough. Seventy-six hours before
admission, hemoptysis occurred, characterized by bright red
blood, progressively increasing until it became exclusively
hematic, with a quantity of 5 to 10 ml per episode. The
episodes occurred three to seven times a day.

At the time of the echocardiogram, it was observed
obstruction in the right PV with a mean gradient of 11 mmHg
and a mean gradient of 9 mmHg in the left PV. Pulmonary

Figure 1:

Echocardiogram showing acceleration
of blood arrival due to constriction.
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Figure 2: Tomographic study showing complete occlusion of the right pulmonary veins, with no passage of contrast medium. Impairment of the left lung

due to obstruction.

Figure 3: Comparative tomography showing patency of the pulmonary veins at 6 months of follow-up.

arterial hypertension and appropriate biventricular systolic
function were noted. A contrast-enhanced computed
tomography revealed a significant reduction in the right lung
volume, dorsal atelectasis, and a right pleural effusion. A
decision was made to perform catheterization, during which
a reduction in the caliber of the left PV was found upon
arrival at the coronary sinus with an obstructive gradient of 9
mmHg. The proximal portion of the right upper PV was also
retrograde, with amputation of both veins upon arrival at the
left atrium. The PV cannot be successfully opened, leading
to the termination of the procedure.

The patient underwent surgery for the correction of
obstructed anomalous PV using a sutureless technique with
pericardial flaps. The right PV was found with pinpoint entry
into the left atrium (successfully dilated up to Hegar 4), and the
PV had an entry from the coronary sinus into the left atrium,
both with good caliber. Redilation was performed once again.
A transoperative echocardiogram reports adequate flow and
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caliber in all four PV. As a complication, right diaphragmatic
paralysis occurred, leading to diaphragmatic plication.
Healthcare-associated pneumonia was successfully treated with
antibiotic therapy. The patient was discharged with appropriate
respiratory and cardiac progress, tolerating oral intake,
ambulating, and without the need for oxygen supplementation.

COMMENT

The main complication we face is postoperative
obstruction, which is associated with multiple risk factors
such as heterotaxy, single ventricle, history of any PV repair
procedure, mixed type diagnosis of TAPVC, prolonged
cardiopulmonary bypass and aortic cross-clamp time, and
preoperative obstruction.?>** In the case of obstruction to
the coronary sinus, according to Husain et al.,” it occurs in
approximately 9.7% of postoperative cases, the last in terms
of frequency. However, in this patient, this type of obstruction
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is observed. Postoperative obstruction is clinically associated
with pulmonary hypertension, pulmonary vascular disease,
hypoxemia, decreased right ventricular function, and an
increase in morbidity and mortality.*®

Moderate obstruction is defined as a Doppler velocity
of 2 m/s or higher, a catheterization gradient of 4 mmHg or
higher, or clinical respiratory distress requiring urgent surgical
intervention.”® In a study by White et al., it is mentioned
that postoperative obstruction is common after six months
of TAPVC correction and that late presentation (beyond
two years after correction) is rare.”* On the other hand, our
patient had no follow-up, and nine years later, she exhibited
obstruction of the right PV with a mean gradient of 11 mmHg
and a maximum velocity of 2.15 m/s, a mean gradient of 9
mmHg in the left PV, and pulmonary arterial hypertension.
However, she exhibited no clinical symptoms suggesting
respiratory distress or the need for urgent surgical intervention.

The sutureless technique is described as the primary
surgical approach for treating patients with pulmonary venous
obstruction. Another alternative outlined in the literature is
to perform a catheter intervention to correct this obstruction;
however, there is a lower rate of potential reintervention in
patients undergoing surgical procedures.*®

CONCLUSIONS

Intracardiac connection is an uncommon but potentially
serious complication that can occur in the postoperative period
of cardiac surgery. This connection can become obstructed,
leading to symptoms even outside the typical six-month
post-surgery period. It’s important to recognize that symptom
presentation beyond this timeframe may be atypical.

In diagnosing this complication, it’s crucial to conduct a
thorough evaluation to identify the underlying cause of the
patient’s symptoms. In this case, the exclusion of the right
PV suggests a possible obstruction in that area. The described
surgical technique, which restores the permeability of the PV
using sutureless techniques, appears to be an effective and
reproducible alternative in these cases.

It is essential to address this complication promptly to
avoid additional complications and improve the patient’s
quality of life. Restoring the permeability of the PV through
appropriate surgical techniques can yield good results and
alleviate the patient’s symptoms.
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