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Abstract

Objective: Coronary artery disease (CAD) remains one of the leading causes of mortality and disability worldwide. In
patients with CAD, the lumen of the coronary arteries gradually narrows due to atherosclerosis, leading to an imbalance
between myocardial oxygen supply and demand. Non-invasive methods such as scintigraphy and positron emission
tomography (PET) are widely used for the diagnosis of CAD. Invasive coronary angiography (ICA) has long been considered
the "gold standard" for diagnosing CAD. However, studies have shown that the degree of stenosis determined by ICA does
not always correlate with the functional significance of the lesion. The aim of our study was to investigate the correlations
between the volume, length, and diameter of coronary arteries, myocardial mass (MM), and anthropometric indicators such
as height, weight, body mass index, body surface area, age, and sex.

Methods: We analyzed 654 medical records of patients who underwent inpatient treatment at the Pavlodar Regional
Cardiology Center from November 2024 to January 2025. The patients, aged 18 years and older, were hospitalized with
coronary artery pathology, received conservative treatment, and underwent diagnostic coronary angiography (D-CAG).

Results: Our study revealed a significant positive correlation between the volume of coronary arteries and myocardial
mass, myocardial mass and patient weight, patient height and the length of coronary arteries (p < 0.05). However, no
association was found between the volume of coronary arteries, their diameter, and other anthropometric indicators (body
mass index, body surface area) (p > 0.05).

Conclusion: Thus, our study demonstrates that the dimensions of coronary arteries are closely related to the
anthropometric characteristics of the patient.
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B KABAXCTAHE: JAHHBLIE NPOCNEKTUBHOIO NONEPEYHOIO
MCCINIEAQOBAHMUA, ONbLIT OOAHOIO LLEHTPA

Anmas M. AHTuKeeB1,

Ackap M. A6bunsTaes?-2, https://orcid.org/0000-0003-4127-2347
A6unbtaeBa A. AmxaHn3, https://orcid.org/0000-0002-0172-9202
Acenb K. Tneyosal, flyman E. U3ryrtuHos1,

1Krn na NXB «MaBnopapckuin O6nactHon Kapanonornyeckun Lientp» MaBnopap, Pecny6nuka KazaxcraH;
2HAO «MeauuuHckuin YHuBepcuteT Cemeit» Maenogapckuin dunuan, Pecny6nuka Kasaxcrah;
3HAO «MeaunumHckuin YHuBepcuteT Cemeli», Cemeit, Pecny6nuka KasaxcraH.

AkTyanbHocTb: Miwemmnyeckas 6onestb cepaua (MBC) octaeTcs ogHoi 13 BeOyLNX NPUHMH CMEPTHOCTU W MHBANMEOHOCTM BO
Bcem Mmupe. Y naumentoB ¢ MBEC npocBeT KopoHapHbIX apTepuid MOCTEMEHHO CY)XAeTCs M3-3a aTepocKIeposa, YTo MpPUBOAMT K
aucbanaHcy Mexay KpoBocHabxeHveM cepaua v moTpeGHOCTBHO Muokapha B kucnopoge. [ns guarHoctukn WBC wmpoko
WCTIONb3YHOTCH HEMHBA3MBHbIE METOLbI, TaKue Kak CLMHTUrpadms 1 NO3MTPOHHO-aMUCCUOHHas Tomorpadins (M3T). MHBasuBHas
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kopoHapHas aHrvorpadmst (VIKA) gonroe Bpems cuntanach "30moTeiM craHgaptom” amarHoctkn MBC. OpgHako vccrnenoBaHms
nokasanu, YTo CTeneHb CTeHO3a, onpeaensemas ¢ nomowbto VKA, He Bceraa Koppenupyet ¢ (hyHKLMOHANBHOM 3HAUYMMOCTbHO
nopaxerusi. Llenblo uccnepoBaHMA CTano M3yuyeHue KOPPEnsiLMOHHBLIX CBS3el Mexay OBbemoM, OMMHOA W [MaMETpoM
KOPOHapHbIX apTepuit, Maccoit Muokapaa (MM) 1 aHTPOMOMETPUYECKUMM NOKA3ATENAMM, TaKUMI Kak POCT, BEC, MHAEKC Macchl
Tena, NnoLLafb NOBEPXHOCTY TENa, BO3pacT v non.

MeToabl: Hamu Obin npoBeaeH aHanus 654 uctopuii 6ONe3HM NaLUMEHTOB NPOXOAMBLUMX CTALMOHAPHOTO JeYeHus B
ycnosusx Masnogapckoro ObnacTHoro Kapamonornyeckoro LieHTpa, rocnuTanuaupoBaHHbIX C NAToNor1eid KOPOHapHbIX
apTepuit ¢ Hosibps 2024 roga no sHBapb 2025 roga. B BospacTe oT 18 neT, koTopble NoMyvany KOHCEPBATUBHOE NleYeHMe, a
TaKke Obina npoeeaeHa [-KAT.

Pesynbtatbl: B Hawem wuccnegoBaHuv Obina BbISBEHA 3HauyMMasl MONOXUTENbHAS KOppensuus mexgy obbemom
KOpOHapHbIX apTepuii U Maccon MUOKapga, Maccon MUOKapaa W Maccol mauMeHTa, POCTOM MauueHTa U AfMHON KOPOHapHbIX
aptepui, a Tak xe mexay (p <0,05). OgHako cBs3n Mexay OObEMOM KOPOHapHbIX apTepui, UX AMameTpoM W ApyraMu
aHTPOMOMETPUYECKMMM NOKa3aTENaMM (MIHAEKC Macchl Tena, NroLLaas NOBEPXHOCTH Tena) He obHapyxeHa (p> 0,05).

BbiBoabI: TakuM 06pa3om, Halle vccrefoBaHNe 4EMOHCTPUPYET, YTO pa3Mepbl KOPOHAPHbIX aPTEPUIA TECHO CBSA3aHbI C
AHTPOMOMETPUYECKMMU NOKA3aTENAMM NaLMEHTa.

Knroyeenie cnosa: 06bem KOpoHapHbIX apmeputl, macca Muokapda, uwemuyeckas 60ne3Hb cepdya.

Ans yumuposanusi: Aumukees A.M., Abuiemaes A.M., Abunbmaesa A.A., Tneyosa AK., Usaymmunos [.E. OueHka
AHTPOMOMETPUYECKUX XapaKTEPUCTUK Y MALMEHTOB C MLleMuyeckon GonesHbto cepaua B KasaxcTae: [aHHble MPOCMEKTUBHOMO
MOMepeYHoro  McCrefoBaHns, OnbIT ofgHoro LUeHtpa // Hayka u 3gpaBooxpaHenue. 2025, Vol.27 (5), C.63-69. doi
10.34689/SH.2025.27.5.008
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AkTyanbHocTb: Mwemusnbik xypek aypybl (XKA) anem GolibiHLLAa eniM MeH MyreaekTiKTiH, Heriari cebenTepiHin, Gipi 6onbin
kana 6epepni. PKA-cbl Bap Haykactapaa aTepockiepo3ablH, aCEpiHEH TaMblprapdblH, KeHicTiri BipTe-GipTe Tapbinbin, Xypekke
KaH XETKi3y MEH MUOKapATbIH, OTTErire JereH KaxeTTinir apacbiHaa TeHcismik nataa 6onagbl. MXKA-HbI guarHoctukanay yLuiH
CLUMHTUrPacmMs JKaHe NO3UTPOH-aMMCcCMOHabl Tomorpadms (MAT) cusakTbl MHBA3MBTI eMEC SAicTep KeHiHEH KOMAaHbImagbl.
VHBa3neTi kopoHaprbl aHrvorpadms (MKA) yaak, yarbiT 60ibl VKA auarHocTukachiHbiH, "anTbiH CTaHaapTbl" Gombin caHangbl.
[ereHmeH, 3eptteynep WKA apkbiibl aHblkTanaTbH CTEHO3 [9pexeci apAaibiM - 3akbIMAaHYabH, yHKUMOHANDbI
MaHbI3abIMbIFLIMEH CVKEC KENMMENTIHIH kepceTTi. 3epTTeyimi3aiH, MakcaTbl — KOPOHaPbl TaMbIprapablH, kenemi, y3blHabIfbl
XaHE AvameTpi, MuokapaTbiH, Maccackl (MM) xesHe Goi, canmak, feHe mMaccachl MHAeKci, AeHe OeTiHiH, ayaaHbl, Xachl XaHe
KbIHbIC CUSIKTbI @HTPOMOMETPUSABIK, KOPCETKILUTEP apackiHarbl KOPPENALMsNbIK, DalinaHbicTapabl 3epTTey 6ongb!.

opictepi: 2024 xbingblH, KapawacbiHaH 2025 xbingblH, KaHTapbiHa [eiiH «[laBnogap OOMbICTbIK — Kapavonors
opTanblFbiHAa» CTaUMOHAPMbIK emaey anFaH 18 xacTtaH ackaH 654 HayKaCTblH, MeaMLMHArbIK TapuxTapbl Tanaanabl. bapnbik,
HaykacTapra KoHcepBaTUBTI em bepingi xeoHe [-KAI xyprisingi.

Hatuxeci: 3eptTey 6apbicbiHaa KOPOHAPMb! TaMbIprapablH, KernemMi MeH MMOKapATLIH, Maccachl, MUOKApATLIH, Maccachl MeH
HayKaCTbIH, Canmarbl, HayKacTbiH, GOMbI MEH KOPOHap!bl TaMblpriapdblH, y3blHObIFbI apackiHaa anuTaprblkTail OH, Koppensums
Bankangp! (p <0,05). [lereHmeH, KOpoHapmbl TaMblpriapablH, Kenemi, AMameTpi MeH Backa aHTPOMOMETPUSANbIK, KepceTKiLLTep
(peHe maccach! MHAEKCi, AeHe BeTiHiH, aynaHbl) apacbiHaa 6aitnaHbiC aHbiKTanFaH xok, (p> 0,05).

KopbiTbiHAbl: Ocbinaiia, GisgiH, 3epTTeyiMia KOpoHaprbl TamblpnapdblH, enwemaepi HaykacTbiH, aHTPOMOMETPUAMBIK,
KepCeTKiLLTEPIMEH Thifbl3 OaNaHbICTbI EKEHIH KepCeTTi.

TytiH ce30ep: KOPOHaP!TLI Mambip1apObiH Kesemi, MUOKapOmb I Maccachl, ULUEMUSITIbIK XyPEK aypybl.

[Hotiexce3 ywin: AHmukees A.M., Abunbmaes AM., Abunbmaesa A.A., Tneyosa AK., Mszymmuros [.E. KasakcTangarbl
NLIEMUANBIK XKypek aypybl 6ap HaykacTapablH, aHTPOMOMETPUSANbIK cunaTTamanapbiH 6aranay: Oip opTanbIKTbiH, Taxipubeci,
NPOCNEKTUBTLI  KerdeHeH, 3epTTey paepektepi // Foinbim xoHe [eHcayrblk cakray. 2025. Vol.27 (5), C.63-69. doi
10.34689/SH.2025.27.5.008
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Introduction

The Problem and the Limitations of Modern
Diagnostic Methods

Ischemic heart disease (IHD) remains one of the
leading causes of mortality and disability worldwide. In
patients with IHD, the lumen of the coronary arteries
gradually narrows due to atherosclerosis, leading to an
imbalance between myocardial blood supply and oxygen
demand. This imbalance manifests with clinical symptoms
such as angina pectoris and significantly impairs a patient's
quality of life [1].

To diagnose IHD, clinicians rely on a range of tools,
each with its own strengths and weaknesses. Non-invasive
methods, such as scintigraphy and positron emission
tomography (PET), are widely used and allow assessment
of myocardial perfusion and identification of ischemic areas.
However, a significant limitation is that these techniques do
not provide accurate information on coronary artery
anatomy [2]. To overcome this, cardiac magnetic resonance
imaging (MRI) offers a more comprehensive approach,
allowing visualization of both coronary artery anatomy and
myocardial perfusion. Despite this advantage, MRI has its
own limitations: it cannot always distinguish between blood
flow impairments in large epicardial vessels (that can be
solved by revascularization) and  microcirculation
impairments. Furthermore, its lengthy procedure time limits
its widespread use in clinical practice [3].

For decades, invasive coronary angiography (ICA) has
been the undisputed "gold standard" for anatomical
assessment. Yet, a critical flaw has been recognized: the
degree of stenosis determined by ICA does not always
correlate with the functional significance of the lesion. This
realization is supported by data on the advisability of using
invasive fractional flow reserve (FFR) measurement to
assess the physiological significance of stenoses [4].
Moreover, a fundamental diagnostic challenge persists, as
modern methods often fail to account for the impact of
diffuse atherosclerosis on the vasodilatory capacity of
vessels. Diagnosing microvascular dysfunction also
remains difficult, as it can cause angina symptoms even in
the absence of significant stenoses in the major coronary
arteries [5].

Bridging the Diagnostic Gap: The Role of Anatomy
and Anthropometry

This diagnostic complexity highlights a critical, yet
understudied aspect of IHD: the relationship between
coronary artery dimensions and basic patient
anthropometric indicators such as height, weight, body
mass index (BMI), and body surface area (BSA). Although
fundamental principles of biology and cardiac physiology
suggest that coronary artery volume should match
myocardial mass to ensure adequate blood supply [6], it
remains unclear exactly how anthropometric parameters
influence coronary artery size.

Existing research has begun to explore this relationship,
with studies using ICA and computed tomography coronary
angiography (CTCA) demonstrating the importance of the
coronary artery lumen volume to myocardial mass ratio
(VIM) for assessing ischemia risk [6, 7, 8]. However, these
findings are primarily based on Western populations, and
do not account for ethnic and geographical characteristics
that may significantly influence coronary artery anatomy.
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Research Objective, Significance, and Our Study

In Kazakhstan, where ethnic diversity and specific
climatic conditions may impact the cardiovascular system,
such studies are virtually absent. This creates a significant
knowledge gap that may limit opportunities for personalized
diagnosis and treatment of CAD in the local population.

Therefore, the aim of our study was to investigate the
correlations between the volume, length, and diameter of
coronary arteries, myocardial mass (MM), and
anthropometric indicators such as height, weight, BMI, BSA,
age, and sex. We hypothesize that the obtained data will
not only deepen the understanding of anatomical features
of coronary arteries in this population but also help develop
more accurate diagnostic criteria for identifying patients at
increased risk of ischemia.

Our study is unique in that it combines data from diagnostic
coronary  angiographies (D-CAG) with  anthropometric
measurements, allowing for a direct assessment of the
relationship between coronary artery size and individual patient
characteristics. This is particularly important for developing
personalized approaches to CAD treatment that consider not
only the degree of stenosis but also the anatomical features of
the coronary arteries.

To achieve this goal, we conducted a prospective
single-center study analyzing the results of D-CAG of
patients treated at the Pavlodar Regional Cardiology Center
from November 2024 to January 2025.

Materials and Methods

Study Design and Population

This prospective single-center study was conducted at
the Pavlodar Regional Cardiology Center (PRCC), a tertiary
referral hospital providing a full range of specialized care for
patients with circulatory system diseases. We analyzed
medical records of 654 patients hospitalized with suspected
coronary artery pathology who underwent D-CAG from
November 2024 to January 2025.

From this initial cohort, 137 patients were selected for
the final analysis based on the following inclusion criteria:
(1) age 18 years or older, (2) hospitalization with a
preliminary diagnosis of unstable angina (ICD-10 code
120.0), and (3) the absence of hemodynamically significant
coronary artery disease, defined as no coronary lesions or
stenoses < 30% as confirmed by D-CAG. Exclusion criteria
included a history of prior percutaneous coronary
intervention (PCI) or coronary artery bypass grafting
(CABG), poor angiographic image quality, and severe
valvular heart disease.

Data Collection and Measurements

Demographic and anthropometric data, including sex,
age, weight, and height, were extracted from the electronic
medical record system (EMIS). BMI and BSA were
calculated from these measurements. Echocardiographic
data were used to calculate MM according to the American
Society of Echocardiography (ASE) formula [9], where PWT
is the posterior wall thickness, IVS is the interventricular
septum thickness, and LVEDD is the left ventricular end-
diastolic dimension.

MM =0.8*(1.04 * [[PWT + IVS + LVEDD)3 - LVEDD3]) + 0.6

Coronary artery analysis was performed using D-CAG
images acquired on a GE Innova system. The length,
diameter, and volume of the left and right coronary arteries
were assessed in standard projections for each artery.
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Measurements were performed offline using dedicated
software (2D viewer and VolumeViewer), with the size of
the diagnostic catheter used as a reference for calibration.
The presence or absence of coronary pathology was
assessed based on the D-CAG results.

Ethical Considerations

This study was conducted within the scientific program
of the Department of Surgery of the Pavlodar Branch,
Semey Medical University. The institutional ethics
committee reviewed and approved the study protocol,
waiving the requirement for informed consent due to the
prospective, anonymized nature of the data analysis and
the study's compliance with local regulations permitting the
use of de-identified clinical records for research purposes.
The institutional leadership raised no objections to the
publication of anonymized data. Patients participating in the
study were included only after voluntarily signing a written
informed consent form.

Statistical Analysis. Continuous variables are presented as
mean + standard deviation (SD), and categorical variables are
presented as absolute numbers and percentages. The
normality of the distribution of continuous variables was
assessed using the Shapiro-Wilk test. Comparisons of
continuous variables between groups were performed using
the Student's t-test or the Mann-Whitney U test, as appropriate.
Correlation analyses between continuous variables were
assessed using Pearson or Spearman correlation coefficients,
depending on the data distribution.

All statistical analyses were performed using R software
version 4.1.1 (The R Foundation for Statistical Computing,
Vienna, Austria). A two-sided p-value < 0.05 was
considered statistically significant.

Results

Study Population and Baseline Characteristics

A total of 137 patients met the inclusion criteria and
constituted the study population. The baseline
characteristics of the patients are summarized in Table 1.
The mean age of the cohort was 67.7 + 10.6 years, and
50.4% (n=69) were male. Significant differences were
observed between genders: women were significantly older
than men (64.6 £ 10.8 vs. 58.8 + 9.7 years, p < 0.05). As
expected, men had significantly greater height (172.1 £ 7.1
vs. 161.8 £ 6.5 cm, p < 0.05) and BSA (1.97 £ 0.18 vs. 1.86
1 0.19 m?, p < 0.05) compared to women. Although women
had a lower mean weight than men (82.2 + 16.1 vs. 84.6 +
15.2 kg, p > 0.05), this difference was not statistically
significant. However, BMI was significantly higher in women
(31.3+£5.9vs. 28,5 +4.6 kg/m? p < 0.05).

Analysis of Coronary Artery Dimensions

The detailed measurements of coronary artery
dimensions are presented in Table 1. Overall, the mean
volume of the coronary arteries was 1585 + 564 mm?. While
descriptive trends showed larger absolute dimensions
(length and diameter) in men compared to women for both
the left anterior descending (LAD) and right coronary
arteries (RCA), these differences did not reach statistical
significance (p > 0.05 for all comparisons).

The mean length and diameter of the LAD were 102.0 +
25.4 mm and 2.87 + 0.75 mm, respectively (Men: 105.9 mm
[ 2.79 mm; Women: 99.0 mm / 2.94 mm). For the RCA, the
mean length and diameter were 94.4 + 26.5 mm and 2.95 +
0.70 mm, respectively (Men: 98.3 mm / 2.96 mm; Women:
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90.5 mm / 2.96 mm). Similarly, the volume of the left
coronary artery (LCA) was greater in men (982.2 mm? vs.
943.9 mm3), as was the volume of the RCA (659.2 mm? vs.
582.9 mm3), but these differences were also not statistically
significant.

Table 1.
General characteristics of patients
Characteristics Mean (SD)
Age, years 67,7 (10,6)
Height, sm 167,0 (8,57)
Weight, kg 83,4 (16,9)
BMI, kg/m? 29,9 (5,56)
BSA, m2 1,92 (0,201)
Mass of myocardium (gr) 252 (120)
Volume of coronary artery (mm3) 1585 (564)
Length of LAD, mm 102,0 (25,4)
Diameter of LAD, mm 2,87 (0,75)
Volume of LCA, mm3 963,0 (338,0)
Length of RCA, mm 94,4 (26,5)
Diameter of RCA, mm 2,95 (0,70)
Volume of RCA, mm3 621,0 (35,0)

Notes: BMI - body mass index; BSA - body surface area;
LAD - left anterior descending artery; LCA - left coronary
artery; RCA - right coronary artery.

Correlation Analyses

The distribution of key variables was assessed for
normality (Figure 1). Height, LCA length, and RCA length
followed a normal distribution (Shapiro-Wilk p > 0.05). In
contrast, MM, coronary artery volume, and patient weight
showed distributions significantly different from normal
(Shapiro-Wilk p < 0.05), which informed the choice of
correlation methods (Pearson or Spearman).

We identified several significant correlations (Figure
2): A moderate positive correlation was found between
total coronary artery volume and myocardial mass (r =
0.48, p < 0.05; Figure 2A). Weak positive correlations
were observed between: Myocardial mass and patient
weight (r = 0.32, p < 0.05; Figure 2B). RCA length and
patient height (r@ = 0.33, p = 0.00063; Figure 2C). LCA
length and patient height (r = 0.26, p < 0.05; Figure 2D).
No significant association was found between coronary
artery volume or diameter and other anthropometric
indicators such as BMI or BSA (p > 0.05).

Discussion

Key findings in our research were: We identified a
moderate positive correlation (r = 0.48, p < 0.05) between total
coronary artery volume and myocardial mass, supporting the
fundamental allometric principle of a matching blood supply to
muscle mass. The absolute dimensions (length, diameter,
volume) of the coronary arteries in our cohort were generally
lower than those reported in studies of other populations,
suggesting potential ethnic or geographical variations in
coronary anatomy. We found a weak but significant positive
correlation between patient height and the length of both the
LAD and RCA, confirming that overall body size is a
determinant of coronary artery anatomy. However, no
significant  association was found between coronary
dimensions and BMI or BSA.

The principle of allometric scaling and the volume-to-mass
(V/M) ratio, established over 40 years ago by Gould et al. [10],
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provides a crucial framework for understanding the relationship
between coronary anatomy and cardiac function. Our finding of
a moderate correlation between coronary volume and
myocardial mass confirms that this relationship holds true in our
specific population, indicating a statistically significant and non-
random dependence despite the sample size.

An intriguing result of our study is that the mean absolute
values for coronary artery volume (1585 + 564 mm?), length
(102.0 £ 25.4 mm), and diameter (2.87 £ 0.75 mm) were lower
than those reported in similar studies on other populations
(diameter (meanxSD) of the left main coronary was 3.5+0.8
mm and the length 105.0+53.0 mm) [11]. This discrepancy
may be related to the unique ethnic and geographical
characteristics of the Kazakhstani population, a factor that
warrants further investigation in larger, multi-ethnic studies.
Furthermore, the correlation we observed between patient
height and coronary artery length is consistent with the
established principles of allometric scaling described in the
literature [1, 12], reinforcing the idea that overall body size is a
key determinant of vascular anatomy.

In contrast, the lack of a significant association between
coronary artery dimensions and BMI or BSA is notable. This
may be because these composite indices do not fully capture
key aspects of body composition, such as lean muscle mass
volume or specific fat distribution patterns [13]. Our results also
showed a weak correlation between myocardial mass and
body weight. This weak association could be attributed to the
influence of obesity, where increased body size is not
necessarily accompanied by a proportional, functional increase
in heart mass and coronary artery dimensions. This mismatch
can place additional strain on the cardiovascular system,
potentially exacerbating the course of IHD.

This leads to a discussion of the complex "obesity
paradox," where patients with overweight and obesity often
present with more pronounced clinical manifestations of IHD,
leading to more frequent hospitalization and higher detection
rates. While this may seem contradictory, one explanation is
that obesity not only increases the risk of IHD but also makes
its symptoms more apparent, potentially promoting earlier
diagnosis and intervention [14, 15]. Consequently, current
statistics on the impact of obesity on CAD might be incomplete
or distorted if they fail to account for underlying anatomical
variations. Our study emphasizes the importance of
considering precise anthropometric parameters beyond BMI to
achieve a more accurate assessment of the relationship
between body size and CAD.

Collectively, our findings argue for the development of a
more nuanced "coronary body index" that integrates coronary
artery volume, myocardial mass, cardiac output, and key
anthropometric data (e.g., height). Such an index could refine
risk stratification, answer questions about coronary insufficiency
in patients without overt IHD, and ultimately inform more
personalized treatment tactics, improve diagnostic algorithms,
and enhance long-term survival outcomes [16].

Study Uniqueness and Clinical Significance

Our study is among the first to investigate the relationship
between coronary artery dimensions and anthropometric
indicators in a population from Kazakhstan. This is particularly
important given the region's ethnic diversity and specific
climatic conditions, which may influence cardiovascular
physiology. The data obtained can be used to develop more
accurate, population-specific diagnostic criteria for identifying
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patients at increased risk of ischemia, fostering a personalized
approach to CAD treatment that considers not only the degree
of stenosis but also the patient's unique coronary anatomy.

Limitations

Several limitations of our study must be acknowledged.
First, the assessment of coronary parameters was based on
2D invasive coronary angiography (D-CAG). While widely
available, this method is susceptible to projection distortions,
which can lead to an underestimation or overestimation of
artery length and diameter [17, 18]. Future studies would
benefit from employing 3D imaging techniques, such as CT

coronary  angiography, for more precise anatomical
reconstruction.

Second, myocardial mass was estimated using
echocardiography, a method known to potentially

underestimate values by 10-30% compared to the gold
standard of cardiac MRI [19]. This inaccuracy may have
affected the strength of the correlation we observed between
myocardial mass and body weight.

Finally, the measurements were conducted without
controlling for the administration of nitrates, which can cause
vasodilation and temporarily alter coronary artery diameter,
potentially leading to an underestimation of their true size. The
inclusion of patients with various stages of coronary
atherosclerosis might have also influenced the results, as
plaque burden can distort native anatomical parameters.

Conclusions

Our study confirms the fundamental allometric principle of
a positive correlation between coronary artery volume and
myocardial mass in a specific population of Kazakhstan. These
findings underscore the potential clinical value of developing a
personalized "coronary body index" that integrates coronary
anatomy, myocardial mass, and key anthropometric data. Such
an index could refine diagnostic accuracy, improve risk
stratification for ischemia, and inform more tailored treatment
strategies for patients with coronary artery disease. Despite
limitations related to 2D angiographic measurements and
echocardiographic mass estimation, this study provides a
foundational insight into the anatomical relationships of the
coronary system in the Kazakhstani population. Future
research utilizing advanced 3D imaging and larger, multi-ethnic
cohorts is essential to validate these findings and explore the
impact of ethnic and geographical factors on coronary
anatomy, ultimately working towards more personalized and
effective cardiovascular care.
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