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ABSTRACT

Total anomalous pulmonary venous return (TAPVR), also known as total anomalous
pulmonary venous connection, is a congenital cardiovascular malformation that presents
itself in the neonatal period, with cyanosis and tachypnea. There are 4 types of TAPVR with
the mixed type being the least common. Any type of TAPVR may be associated with
obstruction as result of flow redirection through the liver parenchyma before it may return
to the heart, but infracardiac is the most common one.

We report a case of a 10-hour-old female, with a mixed (cardiac and infracardiac)
TAVPR with obstruction, that showed drainage to the coronary sinus and the portal vein, as
the other classic findings in TAVPR, made with computed tomography angiography and
echocardiogram. The patient was taken to surgical repair, but unfortunately died during
the procedure because of multiple complications.
© 2017 the Authors. Published by Elsevier Inc. under copyright license from the University

of Washington. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Case report

A chest x-ray was performed, which showed extensive
mixed type opacities in both lungs, with prominent pulmo-

A female newborn, 10 hours old, product of second pregnancy
of a 31-year-old mother, with an antenatal diagnosis of hy-
poplastic left heart syndrome by obstetric ultrasound was
admitted at our hospital referred by another center who
attended the delivery.

Born at term by cesarean section, weighing at 2605 grams,
with negative STORCH and no other previous history. At
admission, the patient was slightly hypotense, cyanotic,
tachypneic, and had a generalized constant heart murmur
and slight pulmonary rales as the only positive finding.

nary vasculature and apparent normal cardiac silhouette. An
echocardiogram was performed, which showed total anoma-
lous venous drainage probably intracardiac to coronary sinus,
severe pulmonary hypertension, severe dilatation of right
heart cavities, slight hypoplasia of left heart cavities, patent
ductus arteriosus, and permeable foramen ovale.

A computed tomography angiography was ordered and it
showed an infracardiac total anomalous venous return with
drainage to the left branch of the porta (Figs. 1-3) and a filiform
but varicose vein that drained to the coronary sinus, ostium
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Fig. 1 — Coronal maximum intensity-projection computed tomography (CT) image shows pulmonary veins drain through a
common trunk into the left branch of the porta, which is dilated, configuring findings of infracardiac TAVPR.

secundum (Fig. 4), hypoplastic ascending aorta and aortic arch
(Fig. 5), common origin of the brachiocephalic trunk and the
left common carotid. Also, a patent ductus arteriosus was
confirmed, and 3-dimensional reconstructions were
performed.

The patient was taken to surgical repair. Unfortunately, the
patient died during the procedure because of multiple
complications.

Discussion

Total anomalous pulmonary venous return (TAPVR), also
known as total anomalous pulmonary venous connection,

Fig. 2 — Tridimensional reconstruction (3D) CT image in
posteroanterior view shows pulmonary veins drain
through a common trunk.

represents 1%-5% of cardiovascular congenital anomalies
[1-5]. It consists of an anomalous connection between the
pulmonary veins with the right atrium, or with one or more
systemic veins [6,7]. This type of congenital cardiovascular
malformation is more frequently seen in patients with het-
erotaxy syndromes, especially asplenia or polysplenia [3,4,8].
The malformation usually presents itself accompanied by
neonatal cyanosis and tachypnea [9] and if a systemic-
pulmonary shut (right to left heart shunt) is not performed,
it may be a cause of considerably mortality [1,4]; typical
shunts occur by an atrial septal defect (patent foramen ovale)
or patent ductus arteriosus (less common), with these com-
munications being almost obligatory for survival [1,2,4,8].
TAPVR is a consequence of the persistence of the primitive
connections of the pulmonary veins with the cardinal sys-
temic veins, which results in a failure of common pulmonary
veins to connect to the left atrium [10,11].

Fig. 3 — Tridimensional reconstruction (3D) CT image in
posteroanterior view shows pulmonary veins drain
through a common trunk below the diaphragm.
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Fig. 4 — Axial 4 chambers projection CT image shows
ostium secundum atrial septal defect and hypoplastic left
atrium.

The classification of TAPVR is based on the location of the
pulmonary venous drainage [1]. There are 4 types: (1) supra-
cardiac, (2) cardiac, (3) infracardiac, and (4) mixed [1,4-6,8,10].
The supracardiac type is the most common, and it accounts for
44% of cases, followed by the infracardiac (26%), cardiac (21%),
and mixed type (9%) [1,3,6]. In the supracardial type, the pul-
monary veins drain through a vertical vein into the left bra-
chiocephalic vein [1], but rarely drain to the superior vena cava,
left superior vena cava, or to the azygous system [1,12]. In the
cardiac type, the pulmonary veins drain to the coronary sinus
or directly to the right atrium [1,3,5,6]. In the infracardiac type,
the second most common, the drainage is located below the
diaphragm, and may be either to a systemic vein such as

inferior vena cava, hepatic veins or azygos system, or to the
portal venous system [1,3,6,10]. Finally, when the pulmonary
veins drain to at least 2 different locations, above or below the
diaphragm, it is considered a mixed type [1,3].

Any type of TAPVR may be associated with obstruction.
However, the infracardiac type is the most frequent (78%)
[1,3,13,14]. This type of TAPVR is characterized by obstruction
located at the level of the diaphragm, caused by an extrinsic
narrowing, resulting in a pulmonary edema appearance with
normal cardiac silhouette in conventional imaging [1,3,6,12].
This obstruction could be a result of the need for flow redirec-
tion through the liver parenchyma before it may return to the
heart [6]. Also, the infracardiac type, when draining to the portal
vein, may be associated with formation of an aneurism of the
portal venous system, described in the literature as being fusi-
form or saccular, secondary to the increased venous pressures
in the portal system [10]. There are few reports in the literature
where they describe obliteration of the descending vertical vein
with development of multiple collateral pathways [15].

In our case, an infracardiac type of TAVPR was found with
drainage to the left branch of the porta (Fig. 1) and a filiform
but varicose vein that drains to the coronary sinus. There are
signs of obstruction as the drainage is not only through the
liver parenchyma, but also because there is dilatation of the
portal vein (Fig. 1). Three-dimensional reconstructions
allowed for an adequate visualization of the vascular drainage
pathway and made easier the understanding of the abnormal
anatomy (Figs. 2 and 3). Classic findings in TAVPR like pres-
ence of ostium secundum or patent ductus arteriosus were
also present (Figs. 4 and 5). Associated findings related to other
cardiovascular anomalies were: hypoplastic ascending aorta;
and aortic arch and a common origin of the brachiocephalic
trunk and the left common carotid (Fig. 5).

Knowledge of the anatomy and the drainage location is
essential in the preoperative planning [1,3]. Chest radiography
and echocardiography are the first examinations to be ob-
tained [1,3,14]. Echocardiography may be limited in this case
specially because of the small field of view and sonic window
[7]. Therefore, contrast-enhanced computed tomography and

Fig. 5 — Tridimensional reconstruction (3D) CT image in posteroanterior view shows a patent ductus arteriosus, hypoplastic
ascending aorta and aortic arch and also a common origin of the brachiocephalic trunk and the left common carotid.
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magnetic resonance angiography (MRA) are markedly valu-
able as they provide accurate anatomic information used for
presurgical planning and for postsurgical follow-up [1,4,6,8].
Also, computed tomography allows for the performance of 3-
dimensional reconstructions for advanced spatial and
anatomic orientation [4,6]. Reported sensitivities and speci-
ficities for MDCT for depicting the drainage site, areas of ste-
nosis of the vertical vein, and the course and caliber of the
anomalous vessel is 100% [4,13]. As a disadvantage, MDCT
uses ionizing radiation, which is why, in these patients, dose
modulation must be adjusted to the neonatal body-weight
parameters [4]. An advantage of magnetic resonance imag-
ing—MRA over MDCT is that it does not use ionizing radiation.
However, the need of sedation, prolonged scan times, and the
need for trained technicians may become a disadvantage fa-
voring the use of MDCT [4].

The imaging findings vary depending on the subtype of
TAVPR. Chest radiography findings include increased pulmo-
nary vascularization and pulmonary edema with or without
cardiomegaly [4,14]. In the supracardiac type, if the drainage is
to the left brachiocephalic vein, a characteristic “snowman” or
“8-figure” signs may be found being formed by the dilated
vertical vein on the left side and the superior vena cava
forming the head and the heart as the body [4,8].

The most important complication in the postoperative
period for these patients is the development of pulmonary
vein stenosis (5%-19%) [16]. Also, pulmonary hypertension
and pulmonary venous obstruction may appear as complica-
tions [4]. Five-year survival rates have been reported for 97% of
patients [3], but in case of pulmonary stenosis, 3-year survival
may be decreased in up to 58.7% [16].

Survival beyond infancy without treatment is uncommon
[16,17]. Those patients who may survive until adulthood present
a large atrial defect, but later they may develop pulmonary
vascular disease leading to increased cyanosis secondary to a
decrease in pulmonary blood flow [16,17]. Furthermore, adequate
postsurgical outcomes may be achieved in adult patients [16].

Conclusion

TAVPR is an uncommon congenital cardiac anomaly. Among
the 4 types described in the literature, the mixed type is the
least common. All types may be associated with obstruction,
with infracardiac being the most common. Chest radiography
and echocardiography are the first examinations to be ob-
tained; however, they may be limited in the diagnosis.
Contrast-enhanced MDCT and MRA are especially useful in
the diagnosis as they provide accurate anatomic information
used for presurgical planning—information which may also
may be critical in the postsurgical follow-up. Knowledge of the
anatomy and the drainage location is essential for guiding the
clinician and surgical team to an appropriate execution of the
procedure.
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