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RELATIONSHIP BETWEEN ANTHROPOMETRIC INDICATORS
AND CORONARY OSTIA DIMENSIONS IN MEN

e-mail: pidvalna_uliana@meduniv.lviv.ua

The size of the coronary arteries is an essential parameter in assessing coronary anatomy, which depends on age and
anthropometric indicators. However, there is limited data on the correlation between biometric indicators and coronary arteries’
size among Ukrainian residents. The purpose of the study is to evaluate the size of the coronary ostia and study their correlation
with age, height, weight, body mass index, and body surface area in men with and without coronary artery disease using coronary
angiography. The study group consisted of 98 patients: 64 patients with and 34 patients without lesions of the coronary arteries
(treated as healthy or within the norm). In patients with no coronary artery disease, the ostium of the left coronary artery is higher
than that of the right coronary artery: 5.94+1.41 mm versus 5.09+1.36 mm, p=0.013. In men with coronary artery disease, the
average parameters of the height of the left coronary artery (5.45+1.10 mm) are significantly more extensive than the height of the
right coronary artery 4.91£1.05 mm (p=0.005). In the healthy group, a direct relationship of medium strength between the data of
the height of the right coronary artery ostium and height was proven (r=+0.34, p=0.049), as well as an inverse relationship of
medium strength between the value of the height of the right coronary artery ostium and age (r= -0.35, p=0.041). No correlation
of age-anthropometric parameters with the value of the height of the ostium of the left coronary artery has been found.
Relationships between the left coronary artery index and age, weight, and height have been established in men with coronary artery
disease.
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3B’A130K MI’K AHTPOIIOMETPUYHUMMU IIOKASHUKAMMU TA PO3ZMIPAMU
BIYOK BIHHEBUX APTEPIN Y YOJIOBIKIB

Po3mip kKOpoHapHHX apTepii € BaXKIMBUM ITapaMeTPOM B OIHII KOPOHAPHOI aHATOMII i 3aJIeXHTh BiJ BIKOBHX Ta
AQHTPOMOMETPUYHHX MOKa3HUKIB. JlaHi Mpo KOpesiiio MK OiOMETPHYHUMHU MOKa3HUKAMU Ta PO3MipaMH KOPOHApHX apTepiit
cepel KUTeIB YKpailHU € 0OMeXeHUMHU. MeToro NOCIIDKEHHS € OL[IHUTH PO3MIpH BIiYOK BIHIIEBUX apTepiil Ta BUBYMTH iXHiit
B32€MO3B’SI30K MDK BIKOM, 3pOCTOM, Macolo, iHAEKCOM MacH Tijla, IUIOMIEIO MOBEPXHI Tijla y YOJOBIKIB 0€3 Ta 3 ypakeHHSIM
BIHIIEBUX apTepiil (ilIeMiyHOI0 XBOPOOOIO cepiii) 3a JOINOMOrol KopoHapHoi aHriorpadii. JocmimkyBana rpymna ckiama 98
nanieHTiB: 64 ManieHTH 3 iMEMIYHOI0 XBOPOOOIO ceplyst Ta 34 marieHTH — 300poBi. Y TpyIi HOPMH BHCOTA BidKa JIiBOT BiHIIEBOT
apTepii BCTAaHOBJICHA BUIIE HiXK BUCOTA BiuKa IpaBoi BiHLeBoi aprepii: 5,94+1,41 MM npotu 5,09+1,36 MM, p=0,013. Y gonoBikis
3 ypaXeHHsIM BiHIIEBHX apTepiil cepeaHi mapameTpHu BHCOTH JiBoi BiHueBol aprepil (5,45+1,10 MMm) € CyTTeBO OiMbLIMMHE, HiX
BUCOTH mpaBoi BiHueBoi aptepii 4,91£1,05 mm (p=0,005). ¥ HOpMmi moBexeHH NpsIMHIT CEPEeAHBOI CHIIM B3a€MO3B’SI30K MiX
JTAaHUMU BHCOTH BidKa IpaBoi BiHIeBOI apTepii Ta 3poctoM (1=+0,34, p=0,049), a Takox 3BOPOTHIH cepeTHbOI CHIIH 3B 130K MK
3HAYCHHSIM BUCOTH Biuka TpaBoi BiHIEBOi aprepil i Biky (r=-0,35, p=0,041). V 4osoBikiB 3 ilIeMi4YHOI XBOpPOOOIO Ceprist
BCTAHOBJICHO B32€MO3B’SI3KM MIJK TOKa3HHKOM BHCOTH BiUKa JIiBOT BiHIIEBOI apTepiil Ta BikOM, Barolo, 3pO0CTOM.

KuaiouoBi c1oBa: xopoHaporpadisi, BiHIIeBa apTepis, YKpaiHa, HaceJICHH, illeMiqHa XBOpoOa cepIlst, aHaTOMisl.

The study is a fragment of the research project “Morpho-functional features of organs in the pre-and-postnatal periods
of ontogenesis under the influence of opioids, food additives, reconstructive operations and obesity”, state registration
No. 0120U002129.

Millions of coronary angiograms are performed in the world annually [11]. The size of the coronary
arteries is an essential parameter in assessing coronary anatomy [5]. During percutaneous coronary
interventions (PCI), the choice of stent size is based on the parameters of the coronary vessels [10]. In
addition, preoperative planning of coronary artery bypass graft surgery (CABG) includes measurement of
the coronary ostia.

Coronary artery parameters depend on age [11] and anthropometric indicators: height [2, 9],
weight, body mass index (BMI) [7, 8], and body surface area (BSA) [4, 14]. Limited data are available on
the correlation between biometric indicators and the size of coronary arteries among the residents of
Ukraine. Therefore, the development of interventional cardiology in Ukraine [1] requires an analysis of
intravital coronary anatomy. Results could be implemented in the daily practice of Ukrainian interventional
cardiologists and cardiac surgeons when planning and performing coronary angiography, balloon
angioplasty, stenting, and CABG.

The purpose of the study was to use coronary angiography to evaluate the coronary ostia
dimensions and study their relationship with age, height, weight, body mass index, and body surface area
in men with and without coronary artery disease.
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Materials and methods. The study was conducted following the Declaration of Helsinki and
approved by the University Bioethics Committee (protocol No. 10, December 20, 2021). All patients signed
informed consent to participate in the study.

Male patients older than 18 years of age who had been scheduled for diagnostic coronary
angiography were included in the study. We did not include patients after coronary artery bypass surgery,
stenting and balloon angioplasty, valve replacement surgery, and operations on the ascending aorta
(Bentall, David, Yacoub, etc., procedures) in the study. In addition, we excluded patients with identified
congenital diseases, anomalies, and structural changes of the ascending aorta or coronary arteries. We
recorded age, height, and weight based on which BMI and BSA were calculated (according to Mosteller).
The study group consisted of 98 patients divided into two subgroups: 64 patients with lesions of the
coronary arteries (CAD) and 34 patients without lesions of the coronary arteries (treated as healthy or
normal).

Coronary angiography was performed on the Siemens Artis Zee Floor Eco angiograph (Munich,
Germany). The radial artery was punctured under local anesthesia with 2 % lidocaine solution (Lekhim-
Kharkiv, Kharkiv, Ukraine). An introducer, Radiofocus Terumo (Fujinomiya, Japan), of the required size
was installed using the BMU Universal II Abbott guide (Abbott Park, Illinois, USA). Selective coronary
angiography of the left and right coronary arteries was performed with Impulse Boston Scientific diagnostic
catheters (Boston, USA). Contrast Ultravist 470 (Bayer, Germany) was used. The analysis, evaluation of
images, and measurement of the size of the coronary ostia were carried out according to the described
method [2] using Siemens software (Munich, Germany). Statistical analysis was performed using Student's
t-test (comparison of mean values), and Pearson's linear correlation (r) (correlation between observed
variables). We used the software R version 4.0.5 (R Core Team, 2021). The level of p<0.05 was considered
reliable.

Results of the study and their discussion. We analyzed the data of 98 men, 34 of whom had no
lesions of the coronary arteries (average age 60.50+10.87 years, height 1.76+£0.08 m, weight 89.79+£20.12
kg) and 64 with lesions of the coronary arteries (62.5+10.06 years, height 1.73+0.06 m, weight 85.33+14.31
kg). There were no anthropometric and age parameter differences between the two groups (p>0.05).

In men without lesions of the coronary arteries, a more excellent value of the height of the left
coronary artery (LCA) ostium than the right coronary artery (RCA) ostium was proven: 5.94+1.41 mm
versus 5.09+1.36 mm, p=0.013. In men with lesions of the coronary arteries, the average parameters of the
height of the LCA were significantly more extensive (p=0.005) than the height of the RCA: 5.45+1.10 mm
versus 4.91£1.05 mm, respectively. A comparison of the LCA and RCA ostia height in two groups showed
slightly higher values in healthy men than in patients with CAD: the LCA ostium height by 8.95% (p=0.08),
and the RCA ostium height by 3.71 % (p=0.50).

The Pearson's linear correlation analysis showed a proven direct relationship between the LCA and
RCA ostia height (r=+0.27, p=0.030) in men with coronary artery disease (Table 1).

Table 1
Correlation data (r) of the studied parameters in men with coronary artery disease
Parameters Age Height Weight BMI BSA :ﬁ;gch/; (ﬂfigcli
r - -0.36 -0.28 -0.15 -0.30 0.07 -0.09
Age p 0.003 0.023 0.25 0.015 0.60 0.46
. r -0.36 - 0.53 0.12 0.65 0.17 0.10
Height p 0.003 <0.0001 0.33 <0.0001 0.17 0.45
. r -0.28 0.53 - 0.91 0.99 0.08 0.20
Weight p 0.023 | <0.0001 <0.0001 <0.0001 0.54 0.11
r -0.15 0.12 0.91 0.83 0.01 0.19
BMI p 0.25 0.33 <0.0001 <0.0001 0.92 0.13
r -0.30 0.65 0.99 0.83 - 0.11 0.20
BSA p 0.015 <0.0001 <0.0001 <0.0001 0.40 0.12
Height r 0.07 0.17 0.08 0.01 0.11 - 0.27
of RCA p 0.60 0.17 0.54 0.92 0.40 0.030
Height r -0.09 0.10 0.20 0.19 0.20 0.27 -
of LCA p 0.46 0.45 0.11 0.13 0.12 0.030

We established no significant pairwise relationships between age-anthropometric parameters and
the data of the studied coronary arteries (p>0.05). However, in a comprehensive comparison of several
researched factors, the direct dependence of the RCA ostium height on height and BSA (Fig. 1) and the
LCA ostium height on the age and weight of the patient was established (Fig. 2).
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Fig. 1. Combined correlation between height, BSA, and the Fig. 2. Combined correlation between age, weight, and
value of the RCA ostium height in men with coronary artery the value of the LCA ostium height in men with coronary artery
disease disease

An inverse relationship between age and most anthropometric parameters was proven: height (r=-
0.36, p=0.003), body weight (r=-0.28, p=0.023), BSA index (r=-0.30, p=0.015). The height index, in
addition to age, was directly related to the weight indicators (r=+0.53, p<0.0001) and BSA (r=+0.65,
p<0.0001).

The study of correlations between the same parameters in a group of healthy men (n=34) showed
a proven direct relationship of medium strength between data on the height of the RCA ostium and height
(r=1+0.34, p=0.049), as well as an inverse relationship of medium strength between the RCA ostium height
and age (r=-0.35, p=0.041) (Table 2, Fig. 3).

Table 2
Correlation data (r) of the studied parameters in healthy men
Parameters Age Height Weight BMI BSA Height of RCA Height of LCA
Age r - -0.34 -0.15 -0.02 -0.20 -0.35 0.02
p 0.050 0.40 0.91 0.25 0.041 0.92
Height r -0.34 - 0.47 0.01 0.62 0.34 -0.05
P 0.050 0.005 0.97 0.0001 0.049 0.77
Weight r -0.15 0.47 - 0.88 0.98 0.18 0.09
P 0.40 0.005 <0.0001 <0.0001 0.31 0.62
BMI r -0.02 0.01 0.88 - 0.79 0.03 0.14
P 0.91 0.97 <0.0001 <0.0001 0.87 0.42
BSA r -0.20 0.62 0.98 0.79 - 0.22 0.08
P 0.25 0.0001 <0.0001 <0.0001 0.21 0.67
Height of | ¢ -0.35 0.34 0.18 0.03 0.22 - 0.08
RCA p | 0.041 0.049 031 0.87 0.21 0.65
Height of | ¢ 0.02 -0.05 0.09 0.14 0.08 0.08 -
LCA p| 092 0.77 0.62 0.42 0.67 0.65
e However, no correlation
70 h between age-anthropometric
- parameters and the value of the
height of the LCA ostium was
20N proven.
% 55 It was also revealed that
z o combinations of several
§ , parameters affected the size of the
& ostia of both coronary arteries.
40 ° o—po—e—t~p—o Height and BSA values were most
35 [ r=03524; p=0.0410 optimally associated with the
e N | . RCA ostium height. The height of
' the LCA ostium was directly
a= s = s - - = 20 Influenced by the combined values
Age of the patient's age and height

Fig. 3. Correlation between age and the height of the RCA ostium in healthy men (Fig. 4).
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Fig. 4. A. Correlation between body surface area, height, and the right coronary artery ostium height. B. Correlation between
age, height, and the left coronary artery ostium height in healthy men

Similarly, to men with coronary artery disease, in healthy men, an inverse relationship between
height and age (r=-0.34, p=0.050) was established; a direct relationship between height and body weight
(r=+0.47, p=0.005) as well as between height and BSA index (r=+0.62, p=0.0001) were proven.

In the given study, we showed that the size of the LCA ostium is larger than the size of the RCA
in healthy men and in men with coronary artery disease. No statistical significance was found between the
groups regarding the height of the coronary ostia. In both groups of men, an increase in the RCA height
was associated with an increase in both height and BSA. In men without coronary artery disease, the RCA
index decreases with age. In men with coronary heart disease, an increase in the LCA height is associated
with increasing indicators of age and weight; height, body weight and BSA decrease with age. In healthy
men, height decreases with age. A simultaneous increase in age and height impacts the increase in the LCA
parameter.

According to the literature review, this is the first study on the relationship between the
angiographic parameters of the coronary ostia and age-anthropometric indicators among men conducted in
Ukraine. Thus, we can compare the received data only with the foreign studies. The size of the LCA is also
larger among the residents of Europe [6], America [3], Africa [8], and Asia [10, 15]. Measurements of the
height of the coronary arteries in our study are close to the measurements in Caucasian individuals and
higher in comparison with Asian-Indians [6]. The obtained results support data on the relationship between
height and cardiovascular events [2, 13]. It has been claimed that a reduction in height contributes to the
development of cardiovascular events [ 14]. Interpretation of the effect of BMI on the cardiovascular system
is changing. Obesity was previously thought to be a predictor of CAD, but recent evidence suggests that
high BMI is only associated with an increased risk of cardiovascular diseases [7]. In the course of the study,
we did not find evidence that BMI affects the size of the coronary ostia. At the same time, the correlation
between the ostia height and age varied in the two groups. However, there is a belief that age does not
affect the diameter of the ostia of the coronary arteries [3].

When analyzing the literature, we did not find data on the relationship between the height of the
coronary ostia and age-anthropometric data among the residents of Ukraine. The results can be
implemented in the daily practice of interventional cardiologists and cardiac surgeons when planning and
conducting diagnostic and treatment procedures, i.e., coronary angiography, balloon angioplasty, stenting,
and aortocoronary shunting.

The study is single-centred since it involves men mainly from the Western part of Ukraine.
Extrapolation to the entire state requires the involvement of people from other regions of the country.
Patients underwent diagnostic coronary angiography according to the indications, so even the absence of
coronary arteries damage does not fully represent the statement “healthy”. When analyzing the published
data, it is important to pay attention to the difference in the interpretation of the height of the coronary ostia
in computer tomography, angiography, and intravascular ultrasound.

7722

We established relationships between the height of the coronary ostia and age-anthropometric
parameters in men with and without coronary artery disease in Ukraine. The size of the LCA ostium is
larger than that of the RCA. The RCA height is associated with the increasing height and BSA. In men
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without coronary artery disease, the RCA index decreases with age. In men with coronary artery disease,
relationships between the LCA index and age, weight, and height have been established. The obtained data
are important for interventional cardiologists and cardiac surgeons when planning and carrying out
diagnostic and treatment procedures, i.e., coronary angiography, balloon angioplasty, stenting, and
aortocoronary bypass.
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