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Introduction

Coronary artery

disease
remains the leading cause of mortality

Abstract

Background:

Coronary artery disease (CAD) is one of the leading causes of death
worldwide. Several preliminary studies suggest that certain dominance
patterns may be associated with the distribution and severity of stenosis,
influencing the risk of cardiac complications and interventional strategies.
However, the relationship of gender specific between coronary artery
dominance patterns and the severity of stenosis remains poorly
understood. This study designed to evaluate the relationship between
gender specific, coronary artery dominance, and severity of coronary
artery stenosis, number of stenosis vessels, stenosis location, and
calcium score on CCTA examination.

Methods:

A retrospective cross-sectional study with consecutive non-probability
sampling was conducted over a one-year period with 1115 patients who
underwent CCTA were analysed using the Chi-square test, Fisher's
exact test, and T-test according to the type of data.

Result:

The result showed a strong association was found between non-right
dominant coronary artery (non-RDCA) in females and significant
coronary stenosis (p=0.009), with the most strongly associated location
being the LCX (p=0.017).

Conclusions:

These findings suggest the presence of gender- and dominance-specific
patterns in coronary artery disease (CAD), warranting further
investigation using prospective study designs and larger sample sizes.

Indonesia, data from the Global Burden of
Disease 2019 show a marked increase in
cardiovascular mortality, rising from

(CAD)

worldwide. It is estimated that by 2025,
cardiovascular diseases will account for
approximately 20.5 million deaths globally,
with CAD as the primary contributor. In
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292,000 deaths in 1990 to 659,000 in 2019,
of which approximately 245,000 were
attributed to CAD.



Coronary artery stenosis is
predominantly caused by atherosclerosis,
and several predisposing factors have been
implicated, including coronary artery
dominance. Coronary dominance is
anatomically classified into right-dominant
(RDCA), left-dominant (LDCA), and
codominant patterns, with RDCA being the
most  prevalent.  Although  coronary
dominance is generally considered a
physiological anatomical variation,
emerging evidence suggests that certain
dominance patterns may be associated
with the severity and distribution of
coronary artery stenosis, myocardial
infarction, post-percutaneous coronary
intervention (PCI) outcomes, and mortality.
However, published findings remain
inconsistent, and data from Indonesia are
currently lacking.

Several studies report that left
coronary dominance is associated with
more severe stenosis due to greater blood
flow demand in the left anterior descending
and left circumflex arteries, while other
studies suggest a stronger association with
right dominance. Variations in coronary
artery size, plaque composition, and
calcium burden between males and
females may partially explain these
inconsistent findings. Understanding the
relationship between coronary artery
dominance, stenosis severity, and calcium
burden is clinically important for risk
stratification, prognostic assessment, and
therapeutic planning.

Therefore, this study aims to evaluate
the association between coronary artery
dominance and the degree, number, and
location of coronary artery stenosis, as well
as coronary calcium score, using coronary
computed tomography angiography
(CCTA). As well as, the relationship
between gender, coronary dominance, and
coronary artery disease severity is
assessed to provide population-specific
data that may contribute to improved
diagnostic and management strategies for
CAD.
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Material And Methods

This study was a retrospective
observational analytic study with a cross-
sectional design using secondary data. The
study population were obtained from
medical records in the Radiology
Department of Siloam Hospitals Lippo
Village between January 2022 and
December 2022.

Coronary  computed tomography
angiography (CTA) examinations were
performed using a 128-slice dual-source
CT scanner (Siemens SOMATOM Drive)
with a slice thickness of 0.625 cm. Image
acquisition was conducted using a
retrospective ECG-gated  technique.
Patients received 5 mg of sublingual
isosorbide  dinitrate  prior to the
examination, and beta-blockers were
administered one hour before scanning in
selected patients with a heart rate greater
than 70 beats per minute.

Several data were taken for significant
stenosis >50%, the number of stenosed
arteries, and the location of the stenosis.
Patients were also categorized into right-
dominant coronary artery (RDCA) and non-
right-dominant coronary artery (non-RDCA)
groups, which consist of left-dominant and
codominant coronary artery patterns due to
few sample sizes if not combined.

Data were excluded if the patients’ age
under 35 years old (due to less likely to
have coronary artery disease), incomplete
records or if patients had anomalous
coronary artery origin, coronary artery
fistula, prior coronary artery stenting,
coronary artery bypass grafting, or a history
of percutaneous coronary intervention
(PCI).

Statistical analysis was performed
using the Chi-square test and Fisher’s
exact test for categorical variables when
expected cell counts were less than five,
and the independent t-test for numerical
variables.  Statistical analyses were
performed using SPSS version 24.0.
Ethical approval was obtained from the
Faculty of Medicine, Universitas Pelita
Harapan (270/K-LKJ/ETIK/IX/2025), with a
waiver of informed consent due to the
retrospective design.



Result

A total of 1,282 subjects underwent
coronary CTA examinations from First
January 2022, to Last December 31, 2022,
through the PACS system. After excluding
several patients according to exclusion
criteria, the total number of subjects were
1,115 subjects.

{ 1282 subjects from PACS system ]

59 subjects with age <35 years old

29 subjects with history of Stent/ PCI/ CABG
12 subjects with Anomaly origin

11 subjects without calcium score data

2 subjects with significant motion artifact

2 subjects with repeated examination

Total: 167 subjects excluded

1115 subjects

Figure 1. Patient selection process.

Table 1. Patient Characteristics (n = 1115)

Characteristics n (%), Mean + SD (Range)

Gender Male 670 (60.1%)

Female 445 (39.9%)
Age Mean : 55.8 SD + 10.05
Dominance RDCA 1025 (91.9%)

Non RDCA 90 (8.1%)

Table 2. Association between gender,
coronary artery dominance, and significant
coronary artery stenosis

Coronary artery stenosis in female

Non-significant Significant P- value
stenosis (n) stenosis (n)
Dominance RDCA 330 82 0.009
Non RDCA 20 13
Coronary artery stenosis in male
Non-significant Significant P- value
stenosis (n) stenosis (n)
Dominance RDCA 374 239 0.56
Non RDCA 37 20
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Table 3. Association between coronary
dominance with stenosis location of
coronary arteries in female gender (Chi
square test)

Stenosis LCX
Non-significant Significant P value
Dominance RDCA 395 17 0.017
Non RDCA 28 5

There were no association between
significant stenosis coronary artery location
at LM, LAD, or LCX in RDCA or Non RDCA
in female gender.

In this study, other result showed no
significant association (p value > 0.05)
between gender and coronary artery
dominance based on Chi square test.
There were no correlation between
difference of coronary dominance in male
gender with severe coronary artery
stenosis, location of the stenosis, and the
number of stenosis coronary arteries.

When the genders combined, there
were no association between coronary
artery dominance and significant coronary
artery stenosis, either in terms of the total
number of coronary arteries or based on
specific ~ coronary artery locations.
Furthermore, there was no significant
association between coronary artery
dominance and calcium scores.

On the other hand, male gender
strongly associated to significant coronary
artery stenosis (P value = 0.00), all location
of coronary arteries (P value = 0.00),
increase in number of coronary arteries
with significant stenosis (P value = 0.00),
and calcium scores. However, there is no
association of female gender to any of
those findings if coronary dominance is not
included.

Discussion

In this study, women generally have a
lower overall burden of obstructive



coronary artery disease (CAD); however,
they are not protected from the disease.’?
The lower prevalence of severe stenosis in
females has been attributed partly to the
atheroprotective effects of estrogen, which
modulates  endothelial  function and
inflammatory responses prior to
menopause.®> However, this protective
effect diminishes after menopause, leading
to accelerated atherosclerotic
progression.*®

Moreover, plaque characteristics in
women differ substantially from those in
men; women more frequently develop non-
calcified or lipid-rich plaques.®” These
plaques may not be reflected by elevated
coronary calcium scores but can still result
in clinically significant stenosis.®° Non-
calcified plaques are more susceptible to
hemodynamic stress and may progress
rapidly under conditions of increased flow
demand, such as in a non-right-dominant
coronary system.'%"2

The presence of a non-right-dominant
coronary anatomy may act as an important
anatomical and hemodynamic modifier that
increases the risk of significant stenosis in
females." Increased hemodynamic load on
the left coronary system results in higher
flow demand and altered wall shear stress
within the left coronary arteries compared
to right-dominant systems, which may
trigger endothelial dysfunction and promote
atherosclerotic  plaque  formation.'"®
Additionally, females tend to have smaller
coronary artery diameters, leading to
relatively higher wall stress for a given flow
volume.'®"7

In a left-dominant circulation, the left
circumflex artery (LCX) is exposed to
sustained high-flow states, which may
promote plaque growth and luminal
compromise, particularly in lipid-rich
plaques commonly observed in
females.’®'® This interaction between
plaque composition and dominance-related
flow distribution may explain why coronary
dominance  becomes a  significant
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determinant of stenosis severity in females
but not in males.

Male gender itself is a strong
independent factor associated with
significant coronary artery stenosis, a
higher number of stenotic vessels, and
increased coronary calcium burden."®
Male patients tend to exhibit more calcified
and mixed plaques, which are closely
associated with obstructive disease and are
readily detected on coronary CT
angiography (CCTA), explaining the strong
correlation between male gender, stenosis
severity, and coronary calcium scores
observed in this study.”?'

Our findings showed that, without
gender stratification, coronary dominance
alone was not associated with significant
coronary artery stenosis, total stenosis
burden, or specific coronary artery
involvement. This may explain why several
previous studies investigating coronary
dominance have reported inconsistent
results regarding its association with
stenosis severity.???3

Conclusion

This study investigates the association
between gender, coronary  artery
dominance patterns and the severity of
coronary artery stenosis, location of
stenosis, and number of stenosis vessels
using coronary computed tomography
angiography (CCTA). Our findings indicate
that while coronary dominance alone was
not significantly associated with stenosis
severity, a strong association was observed
between non-right dominance in females
and significant stenosis, particularly at the
LCX, suggesting possible specific gender
and dominance patterns of gender in
coronary artery disease.
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