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Surgical Treatment of Coronary Artery Anomalies
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Coronary artery anomalies are not uncommon, occurring in 1.3% of the overall population. Most patients are
asymptomatic, and the condition is found incidentally. However, these patients are potentially at a high risk for
life-threatening complications. The left coronary artery originating from the right Valsalva sinus with an inter-
arterial course is known to be a cause of sudden death in young athletes and should be surgically repaired even
if the patient is asymptomatic. Exercise electrocardiography in this anomaly is not reliable, and a coronary im-
aging test, such as echocardiography, computed tomography angiography, or coronary arteriography, is needed
when this anomaly is suspected. The anomalous origin of the left coronary artery may cause severe myocardial
ischemia, left ventricular dysfunction, and mitral regurgitation in early infancy. Early surgery is indicated to
establish a two-artery coronary system. Coronary arteriovenous fistula may cause myocardial ischemia and
heart failure, and the indication for surgery is based on clinical symptoms. Preoperative coronary imaging is im-
portant in both catheter occlusion and surgical occlusion. Coronary artery anomalies should be included in the
differential diagnosis of cardiac symptoms, such as angina, myocardial ischemia, arrhythmia, and heart failure.
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Table 1 Classification of coronary artery anomalies

Anomalles of Origin and Course
. Anomalous location of the coronary ostium
a. High ostium
b. Commissural ostium
Il.  Anomalous orgin of the coronary artery from the oppo-
site sinus with one of 4 courses
a. Inter-arterial
b. Transseptal
c. Retroaortic
d. Prepulmonic
IIl. Anomalous origin of the coronary artery from the pul-
monary artery
Type 1: ALCAPA
Type 2: ARCAPA
Type 3: Anomalous origin of Cx from PA
Tupe 4: ALCAPA and ARCAPA
IV. Single coronary artery
V. Multiple ostia
VI. Anomalous origin of the coronary artery from the non-
coronary sinus
VII. Duplication of coronary arteries
Anomalies of Intrinsic Coronary Arterial Anatomy
I. Congenital ostial stenosis
Il.  Coronary artery ectasia or aneurysm
I1l. Myocardial bridging
Anomalies of Termination
I. Congenital coronary artery fistula
Il.  Extracardiac termination

ARCAPA, anomalous origin of right coronary artery from
pulmonary artery; ALCAPA, anomalous origin of left coro-
nary artery from pulmonary artery; Cx, circumflex coronary
artery; PA, pulmonary artery. (Reproduced from reference 5)
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Fig. 1 High-risk anomalous coronary artery patterns

Intramural

The upper four patterns show the anomalous left coronary artery arising from the right Valsalva sinus with an interarte-
rial course. The lower three patterns show the anomalous right coronary artery arising from the left Valsalva sinus with

an interarterial course.

Fig. 2 Computed tomography angiography in a
14-year-old boy with an anomalous left
coronary artery from the right Valsalva
sinus coursing between the aorta and the
main pulmonary artery
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Fig. 3 Techniques to repair an intramural coro-

nary artery

When the intramural course is above the commis-
sure (A), the intramural segment is widely opened
(unroofing) (B). If injury of the commissure is con-
cerned by the unroofing technique, a new ostium is
created in the sinus at the point at which the coro-
nary artery leaves the aortic wall (C).

Fig. 4 Coronary artery reimplantation

4

The anomalous left coronary artery arises from
the right Valsalva sinus (A). The coronary artery is
detached with a button of aortic tissue and reim-
planted onto the left Valsalva sinus (B).
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Fig. 5 Spiral cuff technique

A spiral cuff is created from the pulmonary wall
around the left coronary ostium.

Fig. 6 Double flap technique

When the anomalous left coronary artery is distant
from the aorta, coronary elongation is obtained
using both flaps of the aortic wall and the pulmo-
nary wall around the left coronary ostium.
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