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cardiac and supracardiac, i.e., mixed total anomalous pulmonary venous drainage (TAPVD) or as it is called a
type IV TAPVD. Multidetector computed tomographic imaging was done to corroborate the diagnosis and it
provided precise anatomic information and correct pre-operative diagnosis for pre-surgical planning. A brief
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INTRODUCTION

DOI

10.25259/JCCC._22_2024 Among the four types of total anomalous pulmonary venous drainage (TAPVD), the mixed

or type IV variant is the rarest and accounts for only 5% of the cases."! Chest radiography,
Quick Response Code: echocardiography, catheter angiography, multidetector computed tomography (MDCT)
Eﬂ, " E angiography, and magnetic resonance imaging (MRI) are useful and complementary imaging
modalities for the diagnosis of this anomaly. MDCT imaging is a reliable technology for the

diagnosis and pre-surgical planning for mixed TAPVD.

E CASE REPORT

A 1-month-old infant with worsening respiratory distress and cyanosis was admitted
for evaluation. Two-dimensional echocardiography revealed a dilated right atrium, a
dilated right ventricle, a non-restrictive ostium secundum atrial septal defect with a
right to left shunt, and TAPVD. The right upper pulmonary vein (RUPV) and right lower
pulmonary vein (RLPV) formed a confluence with the left lower pulmonary vein (LLPV)
to communicate with the right atrium through coronary sinus (CS) with flow turbulence
at the confluence-CS junction. The left upper pulmonary vein was draining cranially into
the left brachiocephalic vein through a vertical vein (VV). For a clearer delineation of
pulmonary venous anatomy, a 256-slice MDCT imaging was performed which showed
three (upper, middle, and lower) pulmonary veins on the right side. The rest of the findings
were similar to echocardiography and confirmed the diagnosis of a combined cardiac and
supracardiac, i.e., mixed (type IV) TAPVD [Figure 1a and b]. The diagrammatic representation
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Figure 1: (a) Cardiac TAPVD: MDCT axial section showing the
confluence of right pulmonary veins with LLPV to drain into CS. (b)
Supracardiac TAPVD: CT coronal section showing LUPV coursing
cranially to drain into the left BCV through a VV. TAPVD: Total
anomalous pulmonary venous drainage, MDCT: Multidetector
computed tomography, RA: Right atrium, CS: Coronary sinus, RUPV:
Right upper pulmonary vein, RMPV: Right middle pulmonary vein,
RLPV: Right lower pulmonary vein, LLPV: Left lower pulmonary
vein, LUPV: Left upper pulmonary vein, VV: Vertical vein, BCV:
Brachiocephalic vein.

of the anomaly is shown in Figure 2. The CS was found to be
unroofed during the surgical correction. The RUPYV, right
middle pulmonary vein, RLPV, and LLPV were rechanneled
to the left atrium with a Dacron patch, and the VV-
brachiocephalic vein junction was transected and
anastomosed to the left atrial appendage. The patient made
an uneventful recovery.

DISCUSSION

TAPVD is a rare, inborn cardiac abnormality in which
all four or sometimes five pulmonary veins drain into
the brachiocephalic vein, superior vena cava, inferior
vena cava, right atrium, or CS. The reported incidence of
TAPVD is 7-9/100,000 live births, and among the four
types of TAPVD, the mixed or type IV variant accounts
for only 5% of cases.! Mixed variety, additionally, is
categorized into two groups: the “3 + 17 group, in which the
heart or systemic veins receive three pulmonary veins and
another site receives the remaining vein. In the second, “2
+ 27 group, the pulmonary veins from both sides combine
and connect with the systemic venous drainage at separate
sites.”?! Excessive pulmonary blood flow from the anomalous
pulmonary veins can cause right heart overload and
pulmonary hypertension. Obstruction of the pulmonary
venous return can also cause pulmonary hypertension in
patients with TAPVD.B!

Echocardiography is the basic and preferred imaging
method for the diagnosis of pulmonary venous anomalies,
but it has the limitations of a small field of view and poor
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Figure 2: Diagrammatic representation of mixed TAPVD. TAPVD:
Total anomalous pulmonary venous drainage, SVC: Superior vena
cava, RA: Right atrium, CS: Coronary sinus, RUPV: Right upper
pulmonary vein, RMPV: Right middle pulmonary vein, RLPV: Right
lower pulmonary vein, LLPV: Left lower pulmonary vein, LUPV: Left
upper pulmonary vein, VV: Vertical vein, BCV: Brachiocephalic vein.

acoustic window. MDCT is superior to echocardiography
for the depiction of peripheral structures of the thoracic
cavity, rapid image acquisition, high spatial resolution,
and multiplanar reformatting capabilities. The potential
advantages of MDCT over spiral computed tomography
(CT) include high acquisition speed and acquisition of
volume data instead of individual slice data.’® In addition,
the radiation exposure to the patient is less with MDCT
compared to spiral CT. Reconstructed images from the
axial and three-dimensional view are invaluable for the
depiction of anomalous pulmonary venous structures. The
foremost conundrums in the management of these patients
center around the correct pre-operative diagnosis, accurate
anatomic description, and technical issues related to
surgical repair.”! Contrast-enhanced MRI and MDCT are
especially helpful in the characterization of a mixed variety
of TAPVD. They provide precise anatomical information
for presurgical planning and post-surgical follow-up.!
The MRI scores over MDCT in providing more accurate
tissue characterization, providing anatomic as well as
hemodynamic data, and avoiding ionizing radiation.

CONCLUSION

The advantages of MDCT over MRI include faster acquisition
speed, high spatial resolution, high-quality imaging, improved
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three-dimensional post-processing, non-invasiveness, less
or no need for sedation, less expensive, and less interference
by metal artifacts. MDCT imaging can provide a detailed
anatomic description of the mixed TAPVD, which is essential
for pre-operative planning and surgical repair.
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