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Abstract

This paper investigates the prevalence of anomalous coronary artery origins among working-age individuals suffering from
coronary artery disease, utilizing data from percutaneous coronary interventions. The research was conducted at the Samarkand
Regional Branch of the Republican Specialized Scientific and Practical Medical Center of Cardiology over a one-year period
from January to December 2024. A total of 4,170 coronary angiographic examinations were performed in patients with suspected
or confirmed CAD. Among these individuals, 35 patients were identified as having anomalous origins of the coronary arteries,
corresponding to a prevalence of approximately 0.84% within the studied population. The study population primarily consisted
of working-age individuals, highlighting the socio-economic importance of early detection and appropriate management of such
anomalies. Coronary angiography was used as the primary diagnostic modality to identify and classify the anatomical variants.
The analysis revealed a diverse spectrum of coronary artery anomalies. The most frequently observed anomaly was the
circumflex artery (CA) originating from the right coronary artery (RCA), identified in 12 patients (34.3%). The second most
common finding was the origin of the RCA from the aorta above the sinus of Valsalva, observed in 9 patients (25.7%). In 6 cases
(17.1%), the RCA originated from the left sinus of Valsalva. Less frequent anomalies included the obtuse marginal (OB) artery
originating from the right sinus of Valsalva in 4 patients (11.4%) and the left anterior descending artery (LAD) originating from
the RCA in 3 patients (8.6%). A single rare case (2.9%) of a solitary coronary artery was also documented. In conclusion,
anomalous coronary artery origins, while uncommon, are not rare among working-age patients with coronary artery disease.
Awareness of their prevalence and anatomical variations is crucial for interventional cardiologists, as it facilitates accurate
diagnosis, optimizes procedural strategies, and may reduce the risk of procedural complications. Further studies are warranted
to evaluate the long-term clinical outcomes and prognostic significance of these anomalies in patients undergoing PCI.
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1. Introduction

Cardiovascular diseases (CVD) and their complications oc-  CVD is several times higher than similar indicators in Western
cupy leading positions in the mortality structure of the popula- Europe and the USA [3, 8]. According to the World Health Or-
tion of economically developed countries [1, 6]. In many eco-  ganization, in 2023, CVD became the leading cause of death
nomically developing countries, the overall mortality rate from  worldwide and claimed the lives of more than 17 million people
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[2, 7]. The first place among CVD is occupied by ischemic heart
disease (IHD), the diagnosis of which, in the presence of pro-
nounced clinical symptoms, does not cause difficulties [4, 9].
At this juncture in medical advancement, the challenges of di-
agnosing and treating cardiac pathology are among the most
pressing issues in modern cardiology, attracting considerable
attention from a diverse range of medical specialists. Ischemic
heart disease (IHD) has historically been the principal contrib-
utor to mortality and disability in all economically developed
nations. A less common, yet entirely possible, cause of acute
and/or chronic coronary insufficiency is a developmental anom-
aly of the coronary arteries [5, 10]. Up until the 1970s, abnor-
malities of the coronary arteries were regarded as isolated inci-
dents, typically discovered incidentally during surgical inter-
ventions or, more often, during post-mortem examinations. The
introduction of coronary angiography (CAG) and operations on
the coronary vessels into everyday cardiology practice contrib-
uted to the development of the clinical aspects of this type of
congenital pathology, and it became possible to perform life-
time diagnostics and obtain a complete picture of the most com-
mon anatomical variants of CA anomalies with an assessment
of hemodynamics and prognosis of their natural course [11, 20].

The actual prevalence of congenital coronary anomalies re-
mains unestablished. Estimates from different studies place the
occurrence of these anomalies between 0.6% and 1.8%. Never-
theless, the true frequency of coronary pathology could be con-
siderably higher, as it frequently presents without symptoms [12,
19]. A substantial majority, 80%, of detected anomalies in exam-
ined individuals do not lead to significant impairments in coro-
nary blood flow. At the current stage of development of medical
technologies, a patient with coronary heart disease can be offered
various treatment options. This statement is true not only in terms
of the approach to choosing the tactics for managing a patient
with this pathology (conservative, endovascular or surgical cor-
rection of coronary insufficiency), but also to the choice of vari-
ous techniques and modifications used in myocardial revascular-
ization operations [13, 18]. In normal development, the coronary
arteries (CA) originate from the aorta and after originating on the
surface of the heart form a vascular plexus, shaped like a crown
or a corona. Abnormal origin of the CA is quite rare and accounts
for approximately 0.64% of newborns [14]. At the same time, the
prevalence of origin of the left CA (LCA) from the right coronary
sinus (RCS) is from 0.1 to 0.3% in the population [17]. Approxi-
mately 2% of individuals have abnormal development of the CA
in the form of changes in the total number of arteries, the nature
of their origin or branching [1, 15, 19].

In clinical practice, most of the anomalies of the coronary
arteries have no clinical significance and do not manifest
themselves in any way during a person's life, since the abnor-
mal structure and origin of the coronary arteries is a poten-
tially dangerous condition for people at any age and can cause
sudden cardiac death, angina pectoris and acute myocardial
infarction (AMI), which significantly worsens the patient's
quality of life [6, 12, 16]. The factor responsible for these phe-
nomena may be repeated compression of this vessel due to the
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expansion of the aortic root or curvature as a result of its ret-
roaortic position with subsequent compression of the coronary
orifice in the groove and the formation of an obstacle to blood
flow. It is also worth mentioning recent studies that indicate
that the abnormal origin of the coronary arteries can increase
the risk of atherosclerotic changes due to its acute angle of
inclination [7]. However, at present, difficulties remain in the
diagnosis, treatment of this pathology and further risk stratifi-
cation due to its low and rare incidence [17, 20].

There are different types of coronary artery dispositions:
origin of the anterior interventricular branch (LAD) from the
right coronary artery (RCA) (absence of the left trunk); an in-
crease in the number of coronary arteries originating from the
aorta (absence of the right trunk); independent origin of the
circumflex branch (CB) from the 2nd or 1st aortic sinuses or
from the RCA. One of such anomalies is an abnormal origin
from the pulmonary artery, which carries venous blood to the
lungs, in which the heart is fed by oxygen-poor blood and with
low pressure in the pulmonary artery, the blood supply to the
heart suffers to an even greater extent [3].

Pathological origin of the circumflex branch (OB) is the
most common anomaly of the origin of the coronary artery,
which is why D. Effler recommended calling it a normal var-
iant back in 1970 [3, 4]. The abnormal location of the OB is
always the same: from its origin it goes back and to the left,
bending around the aorta from behind, then passes between
the posterior wall of the aorta and the anterior wall of the right
and left atria until it reaches its location in the left part of the
atrioventricular groove, where it is covered by the left atrial
appendage and has a normal location [5, 21]. Anomalous
origin of the OB from the right coronary sinus with a retroaor-
tic course is a well-studied variant that is not considered ma-
lignant, since it does not pass between two arterial structures
[8]. Although the course of many congenital anomalies of the
coronary artery is benign, a study of case histories of anoma-
lous origin of the left coronary artery from the PA indicates an
unfavorable outcome in the absence of treatment. Surgical
correction of anomalous origin of coronary arteries is advisa-
ble in the presence of symptoms of angina pectoris or latent
myocardial ischemia according to stress tests.

The objective of this investigation was to ascertain the inci-
dence of anomalous coronary artery origins among working-
age patients afflicted with coronary artery disease, as identi-
fied through percutaneous coronary interventions.

2. Materials and Methods of the Study

The research was executed at the Samarkand Regional
Branch of the Republican Specialized Scientific and Practical
Medical Center of Cardiology from January 2024 through De-
cember 2024. A total of 5170 coronary angiographic exami-
nations were performed, from which 35 patients exhibiting ab-
normal coronary artery origins were identified. The mean age
of the study cohort was 40 years, with an age range of 19 to
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75 years. The cohort consisted of 23 male and 12 female par-
ticipants (illustrated in Figure 1).

Patients (n=35)

sMen = Women

Figure 1. Distribution of patients by gender.

Depending on age, patients with coronary heart disease
were divided into 2 groups. The 1st group included 49 (56.9%)
young patients with coronary heart disease, whose average
age was 32.8#12.29 years. The second group included 37
(43.1%) middle-aged patients with coronary heart disease,
whose average age was 50.9410.22 years. When distributing
patients by gender, male sex prevailed in all groups of patients
and occurred in the 1st group in 63.2% of cases and in the 2nd
group in 56.8% of cases, respectively. The control group con-
sisted of 80 practically healthy volunteers.

3. Results of the Study

Distribution of patients depending on ischemic lesions of
the left ventricle: Ischemia of the anterior septal wall 27,50%,
Ischemia of the posterior wall 13,80%, Ischemia of the lateral
wall 8,10%, Ischemia of the anterior wall 40,40%. (Figure 2).

Ischemia of the anterior wall

Ischemia ofthe lateral wall

Ischemia of the posterior wall

Ischemia of the anterior septal wall
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Figure 2. Distribution of patients depending on ischemic lesions of the left ventricle.

Based on coronary angiography findings, a total of 35 indi-
viduals presented with diverse forms of anomalous coronary
artery origins. Specifically, the circumflex artery (CA) origi-
nated anomalously from the right coronary artery (RCA) in 12
patients. Nine patients exhibited an anomalous origin of the
RCA from the aorta, superior to the sinus of Valsalva (SV).
Furthermore, the RCA originated anomalously from the left
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SV in 6 patients. Four cases involved an anomalous origin of
the obtuse marginal artery (OB) from the right SV. The ante-
rior descending artery (LDA) was found to originate anoma-
lously from the RCA in 3 patients. Lastly, a single coronary
artery (SCA) was identified in only one patient (refer to Figure
3).
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Figure 3. Distribution of patients depending on anomalous origins of coronary arteries.

Significant arterial narrowings necessitating immediate re-
vascularization were identified in a cohort of 16 individuals.
Among these, seven presented with blockages confined to a
single vessel (with a Syntax Score below 22). Six patients ex-
hibited extensive, severe multi-vessel coronary artery disease,
categorized by Syntax Scores ranging from 23-32 points in
four cases, and exceeding 32 points in two cases. One individ-
ual had a prior history of coronary artery bypass surgery. Cor-
onary artery stenting procedures were carried out in nine pa-
tients. This included three instances where individuals experi-
encing Class Il angina pectoris, as per CVD classification,
underwent stenting of theus Obtusus Marginalis (OM) branch
originating from the Right Coronary Artery (RCA). Stenting
of the RCA, which anomalously arose from the aorta superior
to the sinus of Valsalva, was performed in three patients. Ad-
ditionally, a 75-year-old patient presenting with unstable an-
gina, an anomalous OM origin from the RCA, and a narrowing
in the proximal third of the Left Anterior Descending (LAD)
artery, received direct stenting of the LAD. A patient with a
solitary coronary artery simultaneously underwent recanaliza-
tion of the Posterior Marginal Branch of the Obtuse Marginal
(PMB of OM) and bifurcation stenting of the OM and RCA
utilizing the culotte technique. Retrograde recanalization of
the RCA, originating from the left sinus of Valsalva, was per-
formed in one case. In every procedure, drug-eluting stents
were deployed.

Favorable angiographic outcomes were achieved across all

cases, with no intra- or post-procedural complications observed.
Patients with multi-vessel disease and Syntax Scores exceeding
23 points were directed towards coronary artery bypass grafting.
Two patients were re-hospitalized with clinical manifestations
of Class 11l congestive heart failure after three and five years,
respectively; both had previously undergone OM stenting. Sub-
sequent control coronary angiograms revealed non-hemody-
namically significant restenosis in the OM, alongside newly de-
veloped stenoses in the RCA and LAD, which were success-
fully treated with further stenting.

Based on the obtained data, ischemic changes were rec-
orded on the ECG in 90% of cases. Analysis of ischemia lo-
calization in patients with coronary artery anomalies across
two age groups revealed that anterior wall lesions remained
most frequent - 38.8% in young patients and 45.9% in middle-
aged patients (p=0.39). Damage to the anterior septal region
was diagnosed in 22.4% and 21.6% of patients, respectively
(p=0.88). The frequency of damage to the posterior, lateral
walls, and apex was similar in both groups, with no statisti-
cally significant differences (p>0.5). The prevalence of single-
walled ischemia was higher in young patients (71.4% versus
62.2%, p=0.33), and more than one-walled ischemia was
higher in middle-aged patients (37.8% versus 28.6%, p=0.33),
however, these differences did not reach statistical signifi-
cance. Thus, the distribution of ischemia localization and vol-
ume in patients with coronary artery anomalies was similar
between the two age groups (Table 1).

Table 1. Localization of ischemia and prevalence of lesions in AKA patients by age group.

Localization of ischemia 1st group (young, n=49)

Front wall 19

%

38

54

8%

2nd group (average age, n=37) % % p-value

17 459% 0,39
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Localization of ischemia 1st group (young, n=49)
Front partition 11

Rear wall 6

Lateral wall 7

Apex 5

Ischaemia of one wall 35

Ischaemia of more than one wall 14

Table 1. Hemodynamic parameters of patients according to
echocardiography data: LV end-diastolic dimension (EDD)
54,540,3 (mm), LV end-systolic dimension (ESD) 36,840,4
(mm), LV ejection fraction (EF) 59,2405 (%),
interventricular septum (IVS) 10,440,11 (mm), LV posterior
wall 10,4840,09 (mm), one hypokinesis zone 84,2%, Two or
more hypokinesis zones 15,7%.

Table 1. Hemodynamic parameters of patients according to echocar-
diography data.

Indicators Patient data

LV end-diastolic dimension (EDD) 54,540,3 (mm)
LV end-systolic dimension (ESD) 36,840,4 (mm)
LV ejection fraction (EF) 59,240,5 (%)
interventricular septum (IVS) 10,440,11 (mm)
LV posterior wall 10,4840,09 (mm)
one hypokinesis zone 84,2%

Two or more hypokinesis zones 15,7%

4. Conclusion

Thus, accordingly, coronary angiography stands as a relia-
ble modality for the diagnosis of abnormal coronary artery or-
igins. It permits the identification of variant anatomy associ-
ated with congenital pathologies, the quantification of coro-
nary artery damage, and the selection of the most appropriate
direct myocardial revascularization strategy. Percutaneous
coronary interventions are demonstrated to be an effective
treatment for patients presenting with coronary heart disease
in conjunction with coronary artery anomalies.

Abbreviations

CVD Cardiovascular Diseases
IHD Ischemic Heart Disease
CA Coronary Arteries

% 2nd group (average age, n=37) % % p-value
224% 8 216% 0,88
122% 5 135% 0,85
143% 4 10,8% 0,58
102% 3 8,1% 0,68
71,4% 23 62,2% 0,33
28,6% 14 37,8% 0,33

RCA  Right Coronary Artery

LCA  Left Coronary Artery

LAD  Left Anterior Descending

CAG  Coronary Angiography

LV Left Ventricul

SCA  Single Coronary Artery

SV Sinus of Valsalva

LDA  Anterior Descending Artery

AMI  Acute Myocardial Infarction

EDD LV End-Diastolic Dimension

ESD LV End-Systolic Dimension

EF Ejection Fraction

IVS Interventricular Septum

oM Obtusus Marginalis

PMB  Posterior Marginal Branch
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