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Abstract

Background: Congenital anomalies of the coronary arteries are rarely encountered in patients undergoing cardiac cath-
eterization. In patients undergoing coronary angioplasty or cardiac surgery, angiographic recognition of coronary anom-
alies is important for the proper management of these patients.

Method: We retrospectively reviewed the records of 12,844 patients who had previously undergone coronary angiog-
raphy in the catheterization laboratory of Trakya University Cardiology Department over the past 14 years. We tried to
investigate the presence of a variety of coronary anomalies in these patients to determine the prevalence of various
types of anomalies and their anatomic variation in a selected population of the European part of Turkey. The potential
association between coronary atherosclerosis and congenital coronary anomalies was also investigated.

Results: Among these patients, 95 patients were found to have major coronary anomalies that predominantly comprised
anomalous aortic origin of coronary arteries. Among the major anomalies, anomalous aortic origin of the left circumflex
(LCX) artery from the right sinus of Valsalva or right coronary artery (RCA) was found to be the the most prevalent (46
out of 95 patients) outnumbering the second most common anomaly that was anomalous aortic origin of the RCA (32 out
of 95 patients). In the present study, the incidence of major coronary arterial anomaly was found to be 0.74 %. However,
only about one third of the patients (31 out of 95, 32.6%) with major anomaly had significant coronary atherosclerotic
lesions among whom nine were found to involve the LCX artery with a posterior course.

Conclusion: The incidence of congenital coronary anomalies in a selected population of the European part of Turkey is
similar to those of other populations. Congenital coronary anomalies generally present as isolated anomalies and are not
associated with an increased risk of coronary atherosclerosis in this series. Cardiologists and surgeons should be familiar

with these entities for the proper management of patients undergoing cardiac surgery or coronary angioplasty.
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Introduction

Congenital anomalies of the coronary arteries are rarely
encountered in patients undergoing cardiac catheterization.
Previous reports have particularly focused on the benign
nature of a coronary anomaly suggesting this entity as an
incidental finding during coronary angiography (CAG) or
at autopsy'”. In patients undergoing coronary angioplasty
or cardiac surgery, angiographic recognition of coronary
anomalies is important for the proper management of these
patients. Accordingly, the present retrospective study was
designed to angiographically determine the prevalence of
various types of anomalies and their anatomic variation in
a selected Turkish adult population.

Patients and methods

We retrospectively reviewed the records of 12,844
patients who had previously undergone coronary angiog-
raphy for various cardiovascular conditions in the cath-
eterization laboratory of Trakya University Cardiology
Department over the past 14 years (between the dates

of 1 January 1996 and 1 May 2010). Coronary angiogra-
phy was performed via Judkins femoral or Sones brachial
technique using a 6-inch image intensifier. We tried to in-
vestigate the presence of a variety of coronary anomalies,
particularly focusing on major anomalies, in the angio-
graphic records of patients to determine the prevalence of
various types of anomalies and their anatomic variation
in a selected Turkish adult population. The potential asso-
ciation between coronary atherosclerosis and congenital
coronary anomalies was also investigated.

Results

Among the 12,844 retrospectively reviewed subjects,
95 patients [69 men (72.6%) and 26 women (27.3%))
patients were found to have major coronary anomalies
predominantly comprising anomalous aortic origin of
coronary arteries. Among the major anomalies, anoma-
lous aortic origin of the LCX artery from the right sinus
of Valsalva or RCA was found to be the the most prevalent
(46 out of 95 patients, 48.4%) outnumbering the second
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Figure 2-3: Double Cx (Accessory Cx arise from left system
and second Cx arise from right ostium).

Figure 4: Fistulac between Cx and Pulmonary artey. Cx
course as a fistulae.

most common anomaly that was anomalous aortic origin
of the RCA (32 out of 95 patients, 33.6 %). Left and right
coronary arteries arising from the right aortic sinus was
the third most commonly encountered anomaly (6 out
of 95 patients, 6.3%). Some coronary anomalies demon-
strated in Figures 1-4. The types of major anomalies are
demonstrated in Table 1. Table 2 demonstrates the types of
minor coronary anomalies. Of the 188 subjects diagnosed
as having minor coronary anomalies, the most common
ones the myocardial bridge (83/188; 44.1%) and absence
of the left main coronary artery (LMCA) (56/188 patients;
29.7%). Other minor anomalies were high take-off coro-
nary artery (32/188; 17.0%), accessory RCA arising from
the proximal portion of RCA (6/188; 3.2%) or RCA aris-
ing from an unusual site within the right sinus of Valsalva
(3/188; 1.6%), the presence of a minor communication be-
tween LAD and PA (3/188; 1.6%), coronary anomalies as
a component of a complex congenital heart disease (with
tetralogy of fallot (2/188, 1.0%) interarterial communica-
tion (3/188; 1.6%). Fifteen subjects with minor anomalies
were found to have a coronary stenosis of > 80% ,and were
symptomatic (15/188; 7.9 %). In the present study, the total
incidence of major coronary arterial anomaly was found
to be 0.74 %. However, only about one third (31 out of
95, 32.6%) of patients with major anomaly had significant
coronary atherosclerotic lesions among which nine were
found to involve the LCX artery with a posterior course.

Discussion

The incidence of major coronary anomaly in the pres-
ent retrospective series is similar to those of some previous
reports'S. Consistent with the previous literature, anoma-
lus origin of the LCX artery is the most common major
anomaly along with the presence of an overall male gender
predilection. In the literature, the largest study on coronary
anomalies was reported by Yamanaka and Hobbs'. A total
of 126,595 CAG were retrospectively analysed in this study
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Table 1: Major coronary anomalies.

Total number Number of anomalies

Type (n=95) with CAD (n=31)
Left and right coronary arteries arising from the left aortic sinus 32 13
Left and right coronary arteries arising from the right aortic sinus 6 4
LCX arising from the right sinus of Valsalva or RCA 46 6
LAD arising from the right sinus of Valsalva or the RCA 4 4
Single coronary artery 4 2
Major fistulae 3 2

RCA: right coronary artery, LAD: left anterior descending artery, LCX: left circumflex artery, CAD: coronary artery disease

Table 2: Minor coronary anomalies.

Type

Total number (n=188)

Coronary anomalies presenting as a component of a complex

congenital heart disease

Coronary arteries arising far above the sinotubular junction (high

2 (with TOF)

32 (18 RCA,10 LCX, 4 LMCA)

take-off)

LCX and LAD arising from separate ostia in the left sinus of 56

Valsalva

Accessory RCA arising from the proximal portion of RCA 6

RCA arising from an unusual site in the right sinus of Valsalva 3

Minor communication between LAD and PA 3

Myocardial bridge 83 (51 LAD, 27 LCX, 5 RCA)
Interarterial communication 3

TOF: tetralogy of fallot, RCA: right coronary artery, LCX: left circumflex artery, LMCA: left main coronary artery, LAD: left

anterior desendan artery, PA: pulmonary artery.

concluding that 80% of the coronary anomalies were benign
in nature'. The most commonly encountered minor anomaly
was the presence of LAD and LCX arteries arising from
separate ostia in this study'. Based on various studies, the
incidence of angiographically determined coronary artery
anomalies ranges from 0.61 to 1.30"¢'2 (Table 3).
According to the current literature, the majority of
coronary anomalies are associated with the origin or dis-
tribution (course, structure) of a coronary artery whereas
the anomalies of termination (fistulae, etc.) are relatively
less frequent. Consistent with this notion, the majority of
the major anomalies in the present study was associated
with the origin of the coronary arteries. Coronary arteries
arising from the contralateral aortic sinus or PA may be of
paramount clinical importance given the potentially life
threatening conditions including severe myocardial isch-
emia or sudden cardiac death (SCD), etc. Thorough iden-
tification of the origin and distribution of the anomalous
coronary artery arising from the contralateral aortic sinus
has been considered imperative as this anomaly, in the
setting of an interarterial course (between aorta and PA)
may be associated with ischemic symptoms'®, malignant

arrhythmic events and even SCD, etc, particularly during
physical activity. In a similar manner, single coronary ar-
tery may also be associated with an increased risk of SCD
in the setting of an interarterial course'*. Besides inherent
risks, coronary intervention (balloon angioplasty, etc.) in
the setting of a single coronary artery may be quite chal-
lenging, and has been rarely reported'>'®. Interestingly,
coronary anomalies including anomalous origin of coro-
nary arteries from the PA, major structural malformations
(hypoplasia, agenesis, etc ) were encountered in none of
the subjects in the present study. This might have been due
to the relatively worse prognosis and premature death of
these subjects before angiographic evaluation. Coronary
anomalies may also present as a component of a complex
congenital heart disease. LAD arising from RCA or right
sinus of Valsalva is generally associated with congenital
heart diseases including TOF, and has been very rarely
reported as an isolated anomaly'® as in the present study.
There were 2 patients with the diagnosis of TOF in the
present series, however, these patients were found to have
a minor connection between LAD and PA as an accom-
panying congenital coronary anomaly. Single coronary
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Table 3: Incidences of major coronary anomalies in the current literature and the present study.

Authors Total number of

subjects screened

Number of subjects
with coronary anomalies

Incidence (%)

Yamanaka and Hobbs (1) 126,595
Chaitman, et al (6) 3,750
Kimbiris, et al (7) 7,000
Wilkins, et al (8) 10,661
Engel, et al (9) 4,250
Baltaxe et al (10) 1,000
Donaldson, et al (11) 9,153
Topaz, et al (12) 13,010
The present study 12,844

artery may also be associated with congenital heart dis-
ease including transposition of great arteries'. However,
single coronary artery was also encountered as an iso-
lated anomaly in the present study. It may be suggested
that coronary anomalies have generally been considered
as isolated anomalies and has no significant association
with other complex heart diseases'®. Interestingly, some
previous reports suggested the presence of a strong as-
sociation between coronary atherosclerosis and coronary
anomalies®. Contrary to these reports, only one third of
patients with coronary anomalies were found to have
atherosclerosis in the present study. However, the most
common anomalous coronary artery with an atheroscle-
rotic involvement was the LCX artery with a posterior
course suggesting its particular proclivity for atherogen-
esis. Since coronary flow patterns are well known to play
a fundamental role in atherogenesis, this might have been
due to a particular impairment of coronary flow kinet-
ics (slow flow, etc.) in this anomaly. However, the exact
mechanisms have yet remained to be established.

In conclusion, the incidence of congenital coronary
anomalies in a selected population of the European part of
Turkey is similar to those of other populations. Congeni-
tal coronary anomalies (even those well known to be as a
component of complex congenital heart diseases) gener-
ally present as isolated anomalies in this series and are not
associated with an increased risk of coronary atheroscle-
rosis. Cardiologists and surgeons should be familiar with
these entities for the proper management of patients under-
going cardiac surgery or coronary angioplasty.
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