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Abstract

Background- Anomalous coronary artery disease is more common among patients with
Tetralogy of Fallot (ToF).

Methods- In order to determine the coronary anomalies in patients with ToF, 135 patients (80
males) with ToF, 9 months to 40 years of age were studied over 7 years (1995-2002) at
Modarres Hospital in Tehran, Iran.

Results- Eight out of the 135 patients (4 males) with ToF were associated with a surgically-
relevant coronary artery anomaly (5.9%). The anomalous coronary arteries consisted of
single ostium of the coronary artery (n = 5), the left anterior descending coronary artery
originating from the right coronary artery (n = 2) or single right coronary artery (n = 2)
and the right coronary artery arisng from the left coronary artery (n = 1). Surgical
technique employed in three ToF patients was transverse incision on the right ventricle,
and commissurotomy via the pulmonary artery was the technique used for three other
patients. In another patient, a composite graft between the right ventricle outflow tract
and main pulmonary artery was inserted. In the remaining four patients with single
ostium coronaries, routine repairs were done.

Conclusions-Anomalous coronary artery disease is more common among patients with ToF.
Bearing these anomalies in mind during primary repair could decrease the risk of
surgery in patients with ToF (Iranian Heart Journal 2004; 5(1,2):39-42).
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Congenital coronary anomalies are a
transposition and bicuspid aortic valves.

recognized cause of myocardial

ischemia and sudden cardiac death,
especially among children and young
adults® The prevalence of congenital
coronary anomalies has been estimated at
approximately 0.85%.>** As might be
anticipated, anomalous coronary artery
disease is more common among patients
with other forms of congenital heart
disease®, especially those with Tetralogy of
Fallot (ToF), complete transposition of the

Anomalous coronaries typically originate
on the contralateral side to their destination
(or less commonly from the noncoronary
sinus or pulmonary artery) and ‘cross’ to
the other side of the aorta. By far the most
common (~50%) anomalous coronary
artery condition in the adult is anomalous
origin of the left circumflex (LCx) from
the right sinus of vasava or (right
coronary artery) RCA.%>*®" The anomalous
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LCx may arise from a proxima branch of
the RCA, or from a separate ostium.”
Coronary artery anomalies are encountered
in up to 12% of patients with ToF. The
most common variants include the (left
anterior descending) LAD arising from the
RCA or separately from the right sinus of
Valsalva, the RCA arising from the (left
coronary artery) LCA or LAD, the
presence of a large conal branch from the
RCA that supplies a portion of the anterior
interventricular septum and a single
coronary artery.?

Many of these variants result in a major
coronary artery coursing anterior to the
pulmonary outflow tract, which in turn
complicates the ultimate surgical repair. In
the past, the presence of a prominent artery
crossing the infundibulum often led to
either initial palliation (using a Blalock—
Taussig or centra shunt) rather than
repair.® More recently, two reports
regarding this difficult anatomy show that
total repair may often be accomplished
early in life without the use of a conduit.®*°
The objective of this study was to
determine the coronary anomalies in
patients with ToF.

Patientsand M ethods

This study was a retrospective study over
seven years designed to ascertain the
coronary anomalies in patients with
tetralogy of Fallot at our department.

One hundred and thirty-five patients with
ToF ranging in age from 9 months to 40
years underwent primary repair between
1995 and 2002 in our center.

Data analysis was done using SPSS
statistical software package (version 10.0).

Results
The 135 patients with ToF who underwent

surgery consisted of 80 men and 55
women (mean age: 8.3 + 7.2 years).

Associated congenital cardiac anomalies
were seen in 47 patients (34.8%). Among
these associated anomalies, right-sided
aortic arch (12 patients) was the most
common, followed by atrial septal defect
(10 cases), patent ductus arteriosus (9
cases) and left superior vena cava (LSVC)
(7 cases).

Eight of thel35 patients with ToF (4 males
and 4 females) were associated with a
surgically-relevant coronary artery
anomaly (5.9%). The mean age of these
patients at repair was 7.8 + 3.3 years
(range: 4-13 years, Tablel).

The anomalous coronary arteries included
single ostium for the origin of coronary
arteries (n = 5), the left anterior descending
coronary artery arising from the right
coronary artery (n = 2) and the right
coronary artery originating from the left
coronary artery (n=1).

Table I. Characteristics of patients with
Tetralogy of Fallot and associated coronary
anomalies.

associated
Patients Age Sex At_)npr mal congenital
(year) origin )
anomalies
RCA from
P1 7 Female LCA
P2 9 Female | singleostium -
Aneurysm
LAD from
P3 9 Male RCA of v_al slva
snus
P4 4 Male single ostium LSVC
P5 13 Male single ostium -
LAD from
P6 5 Female RCA
p7 4 Female | singleostium
P8 11 Male single ostium

LAD: left anterior descending
RCA: right coronary artery
LCA: |eft coronary artery
LSVC: left superior vena cava

LAD originated from RCA and involved
RVOT (right ventricle outflow tract) in one
patient (9-year-old boy). He underwent
transverse incision on the right ventricle,
resection of the moderator band, repair of
ventricular septal defect with Gortex patch
and commissurotomy via the pulmonary
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artery (PA). Ventriculotomy was closed
with a pericardia patch. In a 9-year-old
girl with single ostium coronaries, both
arteries originated from a point in front of
the aorta. LCA was in front of PA; LAD
was branched arround PA for LCx
developing. In another girl, 7 years old,
RCA came off the left side and covered the
infundibulum. The same technique was
done for both of them.

In another patient (a 5-year-old girl), LAD
originated from RCA; RVOT was opened
beneath RCA and LAD and a composite
graft was inserted between RVOT and
main PA.

The remaining four patients had a single
origin of coronaries but not involving the
RVOT,; as a result, the surgical techniques
were routine repairs for them.

There have been no early deaths after
surgery.

Associated congenital cardiac anomalies
have been seen in 2 of 8 ToF patients with
coronary artery anomaly: the aneurysm of
sinus of valsalva in a 9-year-old boy with
LAD from RCA, and the LSVC in a 4-
year-old boy with single ostium of
coronary arteries.

Discussion

In this study, 135 patients with ToF were
operated on, 5.9% of whom had coronary
artery anomaly. The prevalence of
congenital coronary anomalies has been
estimated at approximately 0.85% in other
studies®®*  Our study shows that
anomalous coronary artery disease is more
common among patients with ToF. This
data is in agreement with that in the study
of Dabizzi, et al. However, the prevalence
of these anomalies have been reported in
up to 12% of patients with ToF.2 The
same rate of 5.9% is also reported in the
study by Brizard, et al. on 611 consecutive
repairs.’ Also, aberrant origins of the
coronary artery were found in 14% of 103

sp%:imens with ToF in the study of Li, et
al.

Recently, the ability to repair ToF early in
life, regardless of the anatomy of the
coronary artery, has largely been the
reason for many academic centers to no
longer perform routine coronary artery
angiography prior to surgery.?

In our study, anomalous coronary arteries
were single ostium for coronary arteries
(50%), LAD from the RCA (37.5%) and
the RCA from the LCA (12.5%). In a study
by Brizard, et al., anomalies included LAD
from RCA or single RCA (61.1%), RCA
from LCA or LAD (22.2%) and large RCA
conal branch (16.6%).° In addition, in other
studies, the most common variants of
coronary arteries have been LAD arising
from the RCA or separately from the right
sinus of valsalva, the RCA arising from the
LCA or LAD, the presence of alarge conal
branch from the RCA and a single
coronary artery.?

Abnormal coronary arteries have been
found in some studies to be arisk factor for
surgically-related mortality.®> While some
of this risk can be assigned to the anomaly,
often the relationship between the origin(s)
of the pulmonary artery and coronary
arteries is such that the coronaries are
placed ‘at risk’ as a result of surgical
repair.”®

Taking account of these anomalies during
primary repair could decrease the risk of
surgery in patients with ToF.

In our study, surgical techniques in three
ToF patients were transverse incison on
the right ventricle, repar of ventricular
septal defect and commissurotomy via PA
in three patients (one single ostium
coronaries, one LAD from the RCA and
one RCA from the LCA). In another
patient with LAD from the RCA, a
composite graft between RVOT and main
PA was inserted. In the remaining four
patients with single ostium coronaries,



Jetralcay, of Fallot and Associated Coronary Anomalies

M. Hekmat, MD., et al

routine repairs were done. There have been
no early deaths.

Conclusion

Anomalous coronary artery disease is more
common among patients with ToF. Taking
these anomalies into account during
primary repair could decrease the risk of
surgery in patients with ToF. Primary
repair of tetralogy of Falot with
anomalous coronary arteries can be done
with excellent results.™
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