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Case report

Single coronary ostium, unilateral pulmonary atressia and MAPCA
with tetralogy of fallot in a young adult: a rare association
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Abstract

Tetralogy of Fallot (TOF) is the most common forfncganotic congenital heart disease (CHD). The alitytrate in
untreated patients reaches 50% by age 6 years.also the most common form of cyanotic CHD withvaial upto
adulthood. However, TOF with both coronary and mrary vasculature anomalies is an extreme vari@etreport a
case of TOF with single coronary ostium (SCA); @treranch pulmonary arteries and major aortopulangrecollateral
artery (MAPCA) with relatively symptomless periopta 22 years of age.
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Introduction Among patients of TOF, pulmonary atresia occury onl
) ) ) _ _ in 12% of cases [2]. Pulmonary atresia with VSD is
TOF_'S a cyanotu? congemFaI cardiac malfgrmgﬂbatt considered the extreme end of the anatomic specifum
consists of an |_nterventr|cular commumcatpn, also  ToF In cases of hypoplastic pulmonary artery,
known as a.ventrlcular septal defect, obgtructlbthe pulmonary blood supply is from MAPCAs [3].
right ventricular outflow tract, override of the Moreover, the incidence rate of anomalous distidout
ventricular - septum by the aortic root, and right ¢ oo onary arteries in TOF is 5-1404]. Our case
ventricular hypertrophy. This combination of leson report depicts the classic combination of abnormal

occurs in 3 of every 10,000 live births, and acdsdar vascular relationship in TOF, contributing to enteh
7-10% of all congenital cardiac malformations [1]. saturation and survival benefits

Case Description

A 22-year female patient presented with complaihitermittent self limiting palpitation and diffidty in breathing

upon exertion since last 5 years; aggravating siase6 months. Patient had NYHA Class Ill dyspaed Grade llI

clubbing. Patient had peripheral capillary oxygatugtion (SpO2) of 75-80% at rest. On auscultati@ient had grade
3/6 pansystolic murmur prominent over mitral ariduspid areas. Chest roentgenograms revealed acanittiomegaly
and decreased pulmonary vascularity on left sidee &lectrocardiogram demonstrated sinus rhythmesdence of

right ventricular hypertrophy.

Two dimensional echocardiography study reveals S@#%rriding of aorta with 13-13.5 mm of perimembraso
ventricular septal defect having left to right shiRig.1A). Evidence of right ventricular apical gertrophy, mild
tricuspid regurgitation and mild pulmonary hypediem was noted with peak right ventricular systgressure of 36
mmHg by TR jet method. Moreover, mild right ventilir dysfunction was evident by TAPSE (Tricuspidhéitar Plane
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Systolic Excursion) method. No significant valvutarsubvalvular gradient noted in main pulmonargtgr Pulmonar
artery flow was appreciated with limited RPA flownterestingly, no evidence of flow or gradient found left
pulmonary artery level. It was imperative to coatelleft lung ventilatic-perfusion in the absence of visible LPA flc
This prompted to perform cardiac catheterizatiardgtto determine the puonary circulation anatomy and possi
alternative way of left lung perfusion. The cathizégtion study was challenging in terms of veryenatsting and critice
analysis of anomalous cardiopulmonary vascula

Figure-1: A) Parasternal long axis vit shows 50% overriding of aorta with approximatelyl2Z3mm perimembranot
ventricular septal defect (VSD) on echocardiograpBy Left ventriculogram with contrast filling ofight ventricle
through VSD.

s

Figure-2: Contrast pulmonary angiography revecignificant narrowing and stenosis in right pulmognartery (white
arrow) and absence of flow in left branch of pulmgntrunk suggestive of unilateral left sided pufaoy atresia (Blac
arrows).
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Figure-3: A) Aortogram reveals presence of MAPCA aric from arch of aorta and proceeds with curved patfatds
right lung before bifurcating into right and leftamches. B) Right branch further divides into lobsanches and partia
supplies a small area of upper and middle lobesightt lung. C) Left Iranch is not perfused well and supplie
substantial perihilar area of left lung.

Figure-4 (A & B): Coronary angiogram shows simultaneous filling ofARCCX and LAD coronary arteries suggest
of single coronary ostium.

The main pulmonary trunk andipnonary valve were nc-atretic. However, right pulmonary artery had cetistenosis
after 7 mm of length podiiurcation (Fig.2; white arrow). Presumably, lefilmonary artery was atretic with no flc
which correlated with echocardiography findingig.2; black arrow). Moreover, arch aortogram resegalesence ¢
major aortopulmonary collateral artery (MAPCA) aris from underside of arch of aorta and continumsards righi
lung with a curved path (Fig.3A). Major MAPCA biftates into right and le branches (Fig.3B; white arrows). Ri¢
branch further divides into lobar branches andigrtsupplies small area of upper and middle lobésight lung
(Fig.3C; white arrows). Left branch is poorly fedrm major MAPCA and divides into multiple shcsmall-sized
branches and supplies a substantial portion ohjeriarea of left lung (Fig.3C; white arrow
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On the rare side, simultaneous contrast fillindefif anterior descending (LAD) artery, left circued (LCX) artery and
right coronary (RCA) arteries reveals all coronarjeries originating from single side of aorta; gestive of single
coronary ostium (Fig.4A,4B; black arrows). Additaly, left ventriculogram was performed to confithe left to right
shunt through perimembranous ventricular septaadfig.1B).

Patient is on conservative treatment as requiredymptomatology. She had marked improvement wéhtment. She
was further advised to have regular follow up amdhtiintain medical records. Among rare instanc&¥; patients have

been reported to reach more than 40 years of age.
Discussion

Our case is unique in terms of survival and redgiv
symptomless period upto adult age. Considerable
progress has been made in the repair strategy®st, T
based on improved understanding of post repair
physiology. However, associations of rare cororaarg
pulmonary vasculature anomalies in TOF patients are
unique challenges that need extraordinary measures
case by case basis. There are important implicafion
timing as well as technique of surgery. Based wnitdid
data, excess mortality for age group 20-39 years wa
higher compared with those in a younger age group
during the first 10 years after surgery [5]. Mospaorts
emphasized determining ductal dependency in the
neonatal period, with the need for palliative Btdo
Taussig shunt surgery in the immediate neonatabger
versus surgical repair done electively at a latge a
[6,7]. Patients with large MAPCAs and unrestricted
pulmonary blood flow are more prone to develop
pulmonary arterial hypertension (PAH) and congestiv
cardiac failure (CCF). Survival of patients with FO
and pulmonary atresia depends upon adequacy of
pulmonary blood flow [8].

In our patient, blood flow was adequate in bothglun
fields with uneven vascular distribution. Our patibad
TOF with pulmonary atresia and pulmonary circulatio
was through MAPCAs only. So, there was less chance
of developing pulmonary arterial hypertension and
congestive cardiac failure. Considering the bodyssna
index (BMI) and physiological adaptations, survival
relatively asymptomatic upto certain age only. Sualv

in such cases has not been widely studied in titeza
This case report indicates that variants of TOHikedy

to survive more due to compensated saturation by
variant vascular relations as well as delayed ndbi
and mortality upto adult age.

Conclusion

Our case report indicates the importance of sygiema
evaluation of vascular anomalies associated witk.TO
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The variants of TOF are underdiagnosed and may
implicate poor outcome of routine surgical approach
Routine coronary angiogram and pulmonary angiogram
play an unparalleled role to diagnose variants@FTas
depicted in our case report. Advanced imaging
methodologies promise more precise diagnosis among
variants of cyanotic congenital heart diseases.
Continued evolution is anticipated in terms of
diagnosis, treatment and prognosis among variahts o
TOF.
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