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Tetralogy of Fallot (TOF) is a frequently encountered congenital heart defect, and the detailed diagnostic criteria are well established. There
may be other anomalies associated with TOF, but the anomalous origin of the left pulmonary artery (LPA) from the ascending aorta (AOPA) is
arare one. The diagnosis of this anomaly, which may be mistaken for the absence of the LPA, should be made in early life to avoid unilateral
pulmonary hypertension and also for appropriate surgical planning. We are reporting a case of a 16-year-old child, with the diagnosis of TOF
associated with anomalous origin of the LPA from the AOPA who underwent a one-stage surgical correction of this anomaly.
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INTRODUCTION

Pulmonary anomalies in the form of underdevelopment are
typical in individuals with complex forms of Tetralogy of
Fallot (TOF). Rare pulmonary malformations associated with
TOF may be in the form of anomalous origin of right or left
pulmonary artery (LPA) from the ascending aorta (AOPA),
descending aorta, or aortic arch vessels. It is well known that
when occurring as an isolated lesion, the right pulmonary
artery (RPA) branch is usually involved, and when associated
with TOF, the LPA is more commonly affected.!!! Clinical
presentation of such pathologies could be a challenge for
routine diagnostics, therapeutic strategy plans, and the final
results. Most of the cases of TOF associated with anomalous
origin of LPA reported in the literature were infants; the case
described here presented at 16 years of age with TOF and
anomalous origin of LPA from AOPA.
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Case Report

A 16-year-old male child with a body surface area (BSA)
of 0.95 m? presented with cyanosis since 2 months of age,
progressive dyspnea, and easy fatigability with cyanotic spells
between § and 12 months of age.

On examination, there was cyanosis, single and loud S, a
Grade III harsh ejection systolic murmur at the left third
intercostal space (ICS) with Grade III continuous murmur at
the left 2" ICS, and interscapular area. Preoperative SpO, was
82%. Electrocardiogram showed normal sinus rhythm, right axis
deviation, and biventricular hypertrophy. Chest X-ray revealed
right ventricular type apex, left lung field plethoric with prominent
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LPA, and oligemic right lung field [Figure 1a]. Echocardiogram
showed situs solitus, levocardia, large subaortic ventricular septal
defect (VSD) with aortic override, severe infundibular stenosis
with hypoplastic main pulmonary artery (MPA) 7-8 mm, RPA
12 mm, LPA origin from MPA not visualized with suspicion
of ascending aortic origin, and normal right ventricle (RV)/
left ventricle systolic function. Cardiac catheterization showed
nonrestrictive VSD, with aortic over-ride (50%), RV angiogram
showing almost simultaneous filling of the AOPA, MPA
continuing as RPA only [Figure 1b], and opacification of the
LPA from aorta. Pressure in ascending Aorta was 100/60 mmHg,
RV- 98/18 mmHg. Individual pressure in RPA and LPA not
available as they could not be hooked. Aortogram revealed a LPA
originating from the AOPA [Figure 1c], RPA 12 mm, and LPA
13 mm. McGoon ratio was 1.6 and Nakata index 252. Z score
was zero for both LPA and RPA and <3 for MPA as per standard
nomogram for this BSA. Computed tomography angiography
showed VSD, overriding of aorta, MPA hypoplastic (7.6 mm),
LPA arising from arch of aorta (LPA 12 mm), RPA 10 mm, right
ventricular hypertrophy, enlargement of the left atrium, and left
ventricular [Figure 1d].

Complete correction was accomplished using cardiopulmonary
bypass. The LPA originated at the junction of AOPA and arch
opposite the origin of innominate artery [Figure 2a]. MPA was
hypoplastic (8 mm), RPA (10-12 mm) and LPA (12—-14 mm
in size). LPA was dissected and mobilized up to the first
branch and separated from aorta before applying cross clamp
[Figure 2b and c]. Disconnected LPA was anastamosed to the
MPA along with trans-annular pericardial patch [Figure 2d]. The

Figure 1: (a) Chest X-ray revealed right ventricular type apex, left lung
field plethoric with prominent left pulmonary artery, and oligemic right
lung field, (b) main pulmonary artery leading to right pulmonary artery
only, (c) aortogram showing origin of the left pulmonary artery from
aorta, (d) computed tomography angiography confirming origin of left
pulmonary artery

patient tolerated the procedure well. Bypass time was 3 h 14 min
and cross-clamp time 2 h 8 min. Postoperative SpO, was 94%
and extubation was done after 6 h of surgery and postoperative
period was uneventful. He was discharged on postoperative day
8 in satisfactory condition. Child is doing well after surgery and
echo at 1 year of follow-up showed mild TR with TR gradient
of 25 mmHg with mild pulmonary regurgitation.

Discussion

The main pulmonary trunk is derived from the truncus
arteriosus as a result of its septation. In defective septation
of the truncus arteriosus, pulmonary (sixth) arch will remain
connected to the aorta proximally. Involutionary changes
occurring in the arch determine the final defect. If the proximal
segment remains patent and the distal segment involutes,
there will be anomalous origin of a pulmonary artery from
the AOPA.!l Anomalous origin of one pulmonary artery from
the AOPA is a rare congenital cardiac malformation that was
first described by Fraentzel™® in 1868. Prifti et al.¥ reviewed
the age, associated malformations, and surgical procedure
undertaken during the past 30 years, and major associated heart
defects were identified in 28.7% patients. The most frequently
found cardiac malformation was the TOF in 11.8% of cases.™!

The natural progression of AOPA includes early pulmonary
hypertension, infantile respiratory distress, and congestive
heart failure. Early repair is preferred to avoid pulmonary
hypertension, congestive heart failure, and irreversible
pulmonary vascular disease. Therefore, surgical treatment is
recommended as soon as the diagnosis is confirmed during the
neonatal and infant period.! Most repairs require the use of an
artificial or homologous conduit due to inadequate vasculature
length for the connection between the aberrant pulmonary
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Figure 2: (a) Left pulmonary artery originating at the junction of
ascending aorta and arch opposite the origin of innominate artery, (b) left
pulmonary artery dissected, divided, and aortic end closed before aortic
cross-clamp, (c) posterior anastomosis of main pulmonary artery and left
pulmonary artery, (d) left pulmonary artery along with transannular patch
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artery and the MPA. However, complications involving
these grafts include anastomotic stenosis and age-dependent
replacement of the conduits during the follow-up. In the present
case, LPA could be anastomosed to MPA along the transannular
patch without any conduit due to the adequate length of LPA.

Careful evaluation of echocardiography and angiogram should be
done in patients of TOF with suspected absence of anomalous origin
of LPA. Based on these possibilities, it is essential that in cases of TOF
with a nonvisualized LPA, its aortic origin should be searched for.
Attempted total correction in a case of TOF with LPA from the arch
of the aorta, described by Czarnecki et a/.,/! ended in surgical disaster
because the anomalous LPA was not recognized before surgery.

In 1989, six cases of anomalous origin of LPA were described
by Fong et al.,[" and two of them were associated with TOF.
It should be mentioned that two of these patients, with an
approximate age of 2 years, died soon after operation, and in
the autopsy left pulmonary hypertension was evident.!!!

CoNCLUSION

We suggest that AOPA is a very rare entity, which should be
kept in mind in every patient under investigation with a clinical
diagnosis of TOF, particularly in cases where the LPA appears to
be absent. Surgical correction should be done soon after diagnosis
if pulmonary hypertension is to be avoided. If anomalous origin
of pulmonary artery diagnosed preoperatively, it is possible to
do a total correction of TOF along with anastomosis of LPA to
MPA even when the patient presents late.
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