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Abstract:

Background: The coronary arteries are subject to congenital anomalies of varying degree. Most of the coronary
artery anomalies are congenital in origin. Objectives: The aim of this study is to determine angiographically the detail
account of the prevalence of different forms and types of coronary anomalies among male and female population in
xinjiang.

Materials and Methods: The CT angiographic data of 6678 consecutive patients undergoing CT angiography in first
affiliated hospital of xinjiang medical university from 1%t June 2012 to 1% September 2018 were analyzed. This study
is one center study, and its conducted in First Affiliated Hospital of Xinjiang Medical University, Urumgi, Xinjiang,
China.

Results: The total population under study was 6678 cases with anomalous coronary arteries are 187 cases with an
incidence rate of 2.80%. Among these cases 149 of them (79.67%) had anomalies of origin and distribution, and 5
(2.67%) had coronary artery fistulae. while the in 33(17.65%) patient’s coronary arteries are absent, (24 cases
(12.83%) in LMA and 9 cases (4.81%) in LCX). The incidence was highest for the origin of RCA from the left
coronary sinus 45 cases (24.06%) .The incidence of coronary artery anomalies in male and female is X?=8.047,
P=0.005 .The occurrence of coronary artery anomalies in male and female has significant difference (X?=15.243
P=0.000).

Conclusion: The aim of this study to conclude CT angiographically the anatomical patterns and frequency of
occurrence of congenital coronary anomalies in xinjiang among male and female population , this study is carried
out to evaluate the difference in anomalies in both groups and to recommend these results to clinicians for the better
treatment of patients in respective category and to pave a pathway for further work and research in this field.
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INTRODUCTION:

Computed tomography angiography (CTA) is an
advanced non-invasive imaging modality and it is a
golden standard for evaluation and diagnosis of
coronary arteries, its variants and anomalies[1].
Coronary artery anomalies are rare yet diagnosed
incidentally on CCA and CTA [2], but the incidence
of coronary anomalies varies from 0.2% to 1.6 %, but
figures between 0.3 to 5.6% have been mentioned in
the literature [20-23].In past recent years the
advancement of CT based angiography (CTA) for
coronary arteries not only provides greater evaluation
of coronary artery disease (CAD) but also serves as
diagnostic tool for many non-coronary cardiac
pathologies [1, 3],and few conditions in which there is
high prevalence of coronary artery anomalies as of in
turner syndrome[4]. Majority of the anomalies of
coronary arteries are benign anatomic variants, only a
modest number of anomalies are malignant [25]. some
literature has concluded that malignant anomalies
coronary arteries are related to almost 33% of all
sudden cardiac deaths especially in the youth[5][26],
even some of the benign anomalies are of clinical and
diagnostic significance, as higher location of coronary
arteries, clamping of the aorta below the artery during
surgery may cause cardiac ischemia, lead to fatal
consequences .Girish, M.P., et al.,in their study even
reported a non-coronary sinus origin and atresia of left
circumflex coronary artery[6]. Congenital coronary
anomalies are isolated primary lesions, they had no
association for development coronary atherosclerosis
and coronary stenosis. [33] CTA is first line imaging
support to delineate coronary arteries for major
interventional procedures such as guiding catheter and
the guide wire for coronary anomalies which lead to
considerably reduce the dispensability of invasive
catheterization [1, 7]. Primary congenital anomalies
are owed to changes during early embryonic life [24].
Cardiologists, surgeons, and anatomists have been
interested in coronary artery anomalies for many
years. The recognition of these anomalies is of
particular significance when a patient requires
percutaneous therapeutic coronary intervention
coronary angioplasties, or cardiac surgery.

The purpose of this study was to establish the
prevalence and anatomical patterns of coronary artery
anomalies and to determine its frequency in the
general population of xinjiang.

Key words: Coronary Artery, Computed Tomography
Angiography, Anomalies, Fistulas, Prevalence
Abbreviations: Coronary Artery Disease (CAD),
Coronary  postmortem  computed tomography
angiography (coronary PMCTA), acute myocardial
infarction (AMI), coronary artery anomalies (CAAS),
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coronary computed tomography (CCT), left coronary
artery (LCA)

MATERIALS AND METHOD:

This study was carried out at The First Affiliated
Hospital of Xinjiang Medical University Urumqi,
China. Before performing CT, all adult patients
undergoing CT coronary angiography at this center are
recorded on a dedicated database. Basic biodata
including age, gender, family history (cardiac disease),
smoking habits, admission diagnosis, any Co-
morbidities were properly reviewed. Furthermore,
laboratory findings, ECG, cardiac angiographic tests
and any previous treatment histories were all
documented. CT angiographic procedures are
performed by Consultant radiologists, including
several Visiting radiologists, and doctors-in-training
under the supervision of the concerned technical
Consultant staff. After the angiograms has been
performed, all diagnostic findings on a separate
diagnostic form. We analyzed the data between the
period 1%t June 2012 to 1% September 2018. Patients
with known congenital heart disease were excluded.
The reports were analyzed, and those with anomalous
coronary arteries were selected for further
assessment.8024 CT angiographies were performed
during this period; the diagnostic information was
completed in 6678 patients. Those patients recorded as
having a congenital coronary anomalies were retrieved
and reviewed by four consultant radiologists from our
hospital and four independent observers from other
affiliated hospitals of Xinjiang Medical University. In
case of any difference of opinion, a consensus was
reached after discussion on different aspects of the
case. The number of male and female patients under
this study were 4745 (71.054%), and 1933 (28.945%)
respectively. The anomalies of coronary arteries found
in both male and female population is analyzed by
systematic anatomic approaches developed by
Angelini and later by Khatami, et al, [27] are probably
the most valid classification for coronary artery
anomalies.

STATISTICAL ANALYSIS:

Statistical analysis was performed with commercially
available software (SPSS 13.0 version, Chicago, IL,
USA). Chi-square test was used to assess any
significant difference of anomalous origin of coronary
arteries between male and female patients. The
incidence of coronary artery anomalies of male and
female population were different in the following: the
incidence of coronary artery anomalies (X?=8.047,
P=0.005). The occurrence of coronary artery
anomalies in male and female has significant
difference of X?=15.243, P=0.000). P-values < 0.05
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were considered significant between two groups.
There were significant differences of the morbidity
between male and female is X2=15.243, P=0.000 and
the morbidity of male is 2.3%, female is 4.0%.
RESULTS:

Patient population: The study included 6678 patients
who underwent diagnostic CTA during the study
period. The presence of congenital coronary anomalies
was confirmed in 187 patients 109 males, 78 females.
The male and female ratio is (M: F) (58.2 %), 78(41.8
%) respectively, with estimated prevalence is 2.80%,
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the details of anomalies are summarized in the tables
below.

Incidence: The incidence of congenital anomalies was
2.80% (187 out of 6678 patients) of whom 149
(79.67%) had anomalies of origin and distribution, and
5 (2.67%)had coronary artery fistulae. while the in 33
(17.64%) patient’s coronary arteries are absent, (24
(12.83%) cases in LMA and 9 cases in LCX (4.81%
respectively). The incidence was the highest for the
origin of RCA from the left coronary sinus 45
(24.06%), with angiographic incidence of 0.67%.

Table-1. Shows the incidence of Anomalies in Total Population.

Prevalence Population Anomalies incidence %
Total prevalence 7470 203 2.72
Prevalence in male & female 6678 187 2.80
population

Table-2. Incidence of Coronary Artery Anomalies. The angiographically detected coronary artery anomalies,

according to the systematic analysis scheme proposed by Angelini and Khatami.

Classification

Number of patients Angiographic incidence (%) Anomaly-

incidence(%0)

Total coronary arteriograms. 6687
Total coronary anomalies. 187
Anomalies of origin and distribution. 149
Coronary arteries communications and fistulae. 5
Congenital coronary arteries atresia (absent). 33

2.80%

2.23% 79.7%
0.07% 2.7%
0.49% 17.6%

Table-3. Total Male and Female population.

Population Total
Male population 4745
Female population 1933
Total population 6678
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Table-4. Comparison of Anomalies in Male and Female population.

Population Total
Incidence in male 109
Incidence in female 78

Total 187

Table-5. Comparison of Anomalies in Male and Female, Angiographically detected Coronary Artery Anomalies,

according to the systematic analysis scheme proposed by Angelini and Khatami.

Coronary Anomalies Male Female Total
1. Anomalous pulmonary origin 1 0 1
2.Anamolous aortic origin 33 27 60
3.Congenital atresia/absent 18 15 33
4.Coronary AV-fistulas 3 2 5
5.High incidence of LCA 22 21 43
6.High incidence of RCA 26 11 37
7.High incidence of both LCA & RCA 6 2 8
Total 109 78 187

Anomalous Pulmonary origins of the Coronary
Arteries: In our study, we had one case (0.53%) of
anomalous origin of pulmonary artery. The left
coronary artery (LCA) originating from right
pulmonary artery (RPA) was reported in male. No
cases were reported in female population.

Anomalous Aortic Origins of the Coronary
Arteries: Total 60 case, estimated prevalence 32.08%
was reported with anomalous aortic origin of coronary
arteries, among these cases 33 (17.65%) were male
and 27 (14.43%) were females. The Majority of the
cases had different origins of the RCA, LCA and left
anterior descending artery (LAD). Nine cases in which
there is anomalous origination of LCA from the right
coronary sinus. There were 4 left circumflex artery
(LCX) origin and distribution anomalies, all of which
originated from the RCS. There were 2 LAD origin
and distribution anomalies. Both the cases of RCA
originated from LAD, found in females. There were 45

cases of LCA origin and distribution anomalies, in
those cases RCA arise from LCA, of whom 23 cases
were found in male population and 22 cases were
found in female population. The incidence of
anomalies of RCA is the highest. Conclusively, the
prevalence rate of aortic anomalies in male population
is slightly higher than in female population.

Congenital absent /atresia of the Coronary
Arteries: There were 33 case (17.65%)of coronary
arteries atresia/absent, of whom 18 cases (9.63%) male
and 15 cases (8.02%) female patients. In 24 cases, 14
male and 10 female patients had congenital
atresia/absent LMA and in 9 cases 4 males and 5
female patients were diagnosed with absent LCX. The
incidence of atresic anomalies were slighter more in
male then in female population.

Coronary Artery Bridging: We detected no case of
coronary artery bridging.
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Coronary Arteriovenous Fistulas: Coronary artery
fistulae were observed in 5 cases (2.67%) three in
males and two female patients. Abnormal distal
connections or terminations were included in this
subgroup. The fistulae we found in our series were
small and with one case of significant shunt circulation
between LAD and left ventricle. These were between
the LAD and PA, accessory coronary artery and PA
and from LCA to PA. Majority of the fistulas lead to
pulmonary artery, and the prevalence rate of
arteriovenous fistulas is almost equal in both groups.
The shunt between LAD and left ventricle was
diagnosed in male population.

Coronary Artery Aneurysms and Stenosis: In both
anomalous and normal coronaries, no significant
association was found between the presence of
stenotic/atherosclerotic lesion or aneurysms in male
and female population.
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The incidence of high location of coronary arteries
were reported as well in this study. There were 43 case
(23%) of high location of LCA, of whom 22 cases
were reported in male and 21 cases were reported in
female population. In both the groups the prevalence
is almost same in both groups.

There were also 37 cases (19.79%) of high location of
RCA, of whom 26 cases were reported in males and
11 cases were reported in female adult population. The
incidence of high location of RCA is more in male
population. we also found 8 cases (4.28%) with high
location of both LCA and RCA with 2 cases in females
and 6 cases were identified in male population.The
incidence of high location of anomalous coronary
arteries in male population was more than female
population, with 54 cases of male and 34 cases female
population.

Figure-1- Shows Different Anomalies of Coronary Arteries.

Figure-1 1. Absent LMA 2. LCA High location 3. RCA Originate from left Coronary sinus 4. RCA High location

respectively

DISCUSSION:

The overall incidence of Coronary artery anomalies
was 2.80%, which in agreement with incidence
reported previously in different Studies of the
coronary angiograms described in the literature [20-
23]. In our study we had one case (0.53%) of a
coronary artery originating from the pulmonary artery.
It is a rare congenital anomaly occurring in 0.26% of
patients with congenital heart disease. In 1933 Bland,
White and Garland described the clinical syndrome in
a 3-month old infant who died from it. Nearly 90% of
patients with these anomalies die during infancy. If the
patient survives, the anomalous artery fills
retrogradely through collaterals and drains into the
pulmonary artery (left to right shunt). This condition

may cause symptoms as arrhythmias, angina,
infarction(Ml), and heart failure, yet exhibit very few
morbidity and mortality rates[8]. LCA originating
from the pulmonary artery is not rare in congenital
lesions, and is associated with a high death rate in
infants and children if surgery is not performed.
32.08% of cases were reported with anomalous aortic
origin of coronary arteries, among these cases 33 were
male and 27 were females. 33 (17.65%) cases had
absent/atresia coronary artery in our patients. Among
24 cases,14 males and 10 female patients had
congenital atresia/absent LMA and 9 cases 4 male and
5 female patients were found with absent LCX.
Congenital hypoplastic, stenotic, or atretic LMCA are
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rare anomalies and have been found to be related to
myocardial infarction but not sudden death. [28]

Coronary fistulas were observed in 5 (2.67%) patients.
The fistulae were reported less than 0.002-1% in some
studies[9]. It is a congenital or either acquired rare
condition, patients are mostly asymptomatic and
hemodynamically stable, fistulas are also known as
coronary arteriovenous malformation, usually found
on routine checkup as accidental findings.[10] we
found in our series were small and with one case of
significant shunt circulation between LAD and left
ventricle. A coronary artery fistula is an abnormal
connection between a cardiac chamber (“coronary-
cameral fistula”) or other structures in systemic and
pulmonary circulation,[9] commonly on the right side
of the heart from coronary artery to pulmonary
artery,[11] and less common drain into left atrium, or
left ventricle. These shunts are generally very small,
However, if the shunt is large pulmonary
hypertension, congestive heart failure, bacterial
endocarditis, and myocardial ischemia in the terminal
portion of the involved coronary artery can occur, it
may also cause “coronary steal syndrome”[9] but the
majority of coronary arterial fistulas are asymptomatic
in the early years. The advancement of CTA,MRI and
echocardiography has better equipped us with rite
tools to delineate anomalous coronary arteries.[11, 12]

The prevalence of high location of coronary arteries
were reported as well, there were 43 case (23%) of
high location of LCA, 37 cases (19.79%) of high
location of RCA and 8 cases (4.28%) with high
location of both LCA and RCA. The incidence of high
location of anomalous coronary arteries in male
population was more than female population with 54
cases of male and 34 cases of female population. The
benign anomalies of high location of coronary arteries
can have clinical significance, clamping of aorta
during surgery may cause cardiac ischemia which
could lead to myocardial infarction. The incidence was
the highest for the origin of RCA from the left
coronary sinus 45 (24.06%), with angiographic
incidence of 0.67%. Of these anomalies, 90% are
abnormalities in the origin or distribution of a
coronary artery and 10% are fistulas.

As this study shows the incidence of coronary
anomalies is more in male population then female
population, but the number of male patients under
study were more than female patients yet the number
of anomalies found in females are significantly more
in the population under study as compared to male
population. Majority of congenital anomalies of the
coronary arteries are benign while 20% are clinically
significant. Most coronary artery anomalies are not
hemodynamically significant. [29] The term coronary
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artery anomaly refers to a wide range of congenital
abnormalities involving the origin, course and
structure of coronary arteries [30].

Although these anomalies, which are remarkably
different from the normal structure, exist as early as
birth, they are incidentally encountered during a
selective angiography routine health checkup [28,31].
Maron et al. in her report concluded Coronary artery
anomalies of wrong sinus origin in young athletes is
the second major causes of sudden death[13][32].
Some coronary artery anomalies have been correlated
with sudden death, myocardial infarction, and anginal
syndromes, and they need to be treated. They may be
susceptible due to incongruous origin of coronary
sinus of Valsalva for developing an acute myocardial
or chronic injuries in the area supplied by the
anomalous arteries [34-36]. It should be also noted
with great care that negative CCTA does not rule out
the diagnosis of acute coronary syndrome and
spontaneous coronary artery dissection[14]. CTCA
even has better diagnostic efficiency for appraising
coronary artery anomalies in Kawasaki disease.[15]
Coronary  postmortem  computed tomography
angiography (coronary PMCTA) has been playing
pivotal role for autopsies to analyze the cause of death
by estimating the heart shape, coronary
arteries/obstruction/anomalous origin.
Histopathological changes like myocardial infarction,
anomalous aortic origin of a coronary artery
(AAOCA), hypertrophic obstructive cardiomyopathy
(HOCM) and acute myocarditis is ascertained using
coronary PMCTA[16].

CONCLUSIONS:

Our findings are a good reflection of the true
angiographic prevalence of these anomalies in general
population in Xinjiang. We concluded that 149 cases
(79.67%) had anomalies of origin and distribution, and
5 (2.67%) had coronary artery fistulae. while the in
33(17.65%) patient’s coronary arteries are absent, (24
cases (12.83%) in LMA and 9 cases (4.81%) in LCX).
The incidence was highest for the origin of RCA from
the left coronary sinus 45 cases (24.06%) .The
incidence of coronary artery anomalies in male and
female is X?=8.047, P=0.005 .The occurrence of
coronary artery anomalies in male and female has
significant difference (X?=15.243 P=0.000).Coronary
computed tomography angiography remains the gold
standard and was considered as a primary imaging
technique for estimation and diagnosis of various
coronary artery anomalies[17, 18]. The CTA also
elucidate the normal anatomy of all coronary arteries
with its variants, and vascular systems [19].
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LIMITATIONS:

Our study is only a one institutional, which is likely to
result in partial bias. It is recommended that further
multi-institutional and inter-collaborative analysis of
data and prevalence is recommended to achieve
statistically and epidemiological a broader overview
of coronary artery anomalies in xinjiang.
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