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Introduction

Coronary artery disease is the major cause of morbidity and mortality
worldwide. The knowledge of normal coronary artery dimensions
is fundamental during the percutaneous coronary intervention
for appropriate sizing of the coronary balloons and stents. The
dimensions of the coronary arteries differs among individuals of
various countries, even among the different ethnicities. So, this
Corresponding author study wass done to find out the normal coronary artery dimensions.

Surya Devkota, MD, DM Methods

suryakchan@gmail.com This study was done in randomly selected 100 normal coronary
angiograms. The diameter and the length of different segments
of coronary artery were measured with the use of software as
guantitative coronary angiography.

Results

Diameter of left main (LM) coronary artery was 4.06+0.68 mm.
Similarly, diameters of prox-left anterior descending (LAD) artery,
mid-LAD, dist-LAD, prox-left circumflex (LCx) artery and dist-LCx
were 3.260.48 mm, 2.67+0.49 mm, 2.01+£0.44 mm, 2.91+0.48
mm and 2.38+0.44 mm respectively. The diameters of prox-right
coronary artery (RCA), mid-RCA and dist-RCA were 3.2+0.5T mm,
2.89+0.5 mm and 2.43+0.51 mm respectively. The lengths of LM,
proximal/mid and distal LAD were 10.06+3.12 mm, 17.91+6.09
mm, 18.2846.81 mm, 67.94+15.57 mm respectively. The lengths of
proximal and distal LCX were 18.95+10.13 mm, and 52.1+17.78 mm
respectively. Similarly, the lengths of proximal, mid, and distal RCA
were 17.2+4.74 mm, 33.8249.4 mm, 33.43+12.01 mm respectively.
The diameter and length of ramus intermedius (RI) was 2.32+0.56
mm and 70.77£19.75 mm.

Conclusion
LM artery and p-Rl had the largest and the smallest diameters
respectively. LAD and Rl had the longest and the shortest courses
respectively.
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INTRODUCTION

oronary artery disease (CAD) is the major
Ccause of morbidity and mortality worldwide

with >4.5 million deaths occurring in the
developing world." The standard practice of
management of acute coronary syndrome (ACS)
is invasive coronary angiography (ICA) followed
by percutaneous coronary intervention (PCI) or
coronary bypass grafting (CABG) on the top of
the medical management as per the guideline.?
For appropriate management of ACS by PCI, the
knowledge of the dimensions of the coronary
arteries is mandatory so that the proper stent size
could be deployed to the desired segment(s) of the
obstructed coronary artery.®

The coronary arteries are wider at the beginning
and then gradually taper towards the end. To
be more specific in location, these arteries are
arbitrarily subdivided into multiple segments. While
branching, they obey the Murray's law, that is,
the cube of the diameter of the proximal vessel is
equal to the sum of the cubes of the diameters of
the distal branches.* The average diameter of the
left main coronary artery is the largest among all
coronary arteries.®

The size of the coronary arteries varies among
different people of different ethnicities in different
parts of the world.6There are limited studies on this
in Nepal. So, this study is intended to find the mean
dimensions of normal coronary arteries among the
Nepalese people.

METHODS

This is a single-center, prospective, observational
study. The study was conducted in Manmohan
Cardiothoracic Vascular and Transplant Center
(MCVTC) after approval by the Institutional Review
Committee (IRC) of Institute of Medicine (IOM)
[ref no. 248(6-11)E2]. The study was done from
December 2022 to September 2023. Written
informed consent was obtained from the individual
participants.

Patients with normal coronary angiograms done by
ICA for the evaluation of the chest pain of suspected
of coronary origin were taken for the study. The
diameter of coronary artery was measured at the
proximal 5 mm of each segment and length is
measured from the proximal defining point to the
distal defining point. The LM artery was taken from
LM ostium to the bi- or tri-furcation point into LAD,
LCx and or RI. Proximal LAD segment (p-LAD) was
taken from the ostium to the 15t diagonal (D1) [or
to the 15t septal branch in case of the absence of
the diagonal branch], from D1 to D2 as mid LAD
segment (m-LAD), and from D2 to the terminal
end as distal LAD segment (d-LAD). Proximal LCx
segment (p-LCx) was taken from the ostium to the

1st obtuse marginal (OM1) branch, and the distal
LCx segment (d-LCx) from OM1 to the terminal
end of LCx. Proximal RCA segment (p-RCA) was
measured from the ostium to the 1%t curvature, mid
RCA segment (m-RCA) from 15t curvature to the 2
curvature, and the distal RCA segment (d-RCA) from
2" curvature to the bifurcation point into posterior
descending artery (PDA) and posterior lateral vessel
(PLV) branch. The proximal Rl was taken from the
ostium to 5 mm of Rl. To avoid foreshortening and
lengthening, the segments were measured in
perpendicular projections.

The in-built software quantitative angiogram was
used to measure the dimensions (diameter/length).
The vessel segments LM, p-LAD, p-LCx/d-LCx, and
p-Rl, were measured in caudal projection, whereas
segments m-LAD, and d-LAD were measured in
cranial projection. Finally, p-RCA, m-RCA and d-RCA
were measured in LAO cranial views.

The sample size was calculated as ”:
Sample size for infinite population (S):

=22 x P x (1-PIM2(1-P)M2
where,

S = sample size for infinite population

Z =7 score

P = population proportion (assumed as 0.5)

M = Margin of error

Taking confidence level of 95% and margin of
error as 5%:

Given: Z =1.960, P = 0.5, M = 0.05,

S=(1.960)? x 0.5 x (1-0.5) 0.052 (1-0.5) 0.052

= 3.8416x0.25/0.0025 = 384.16

Adjusted sample size: = S/{1+[(S—1)/Population]}

With 20%-30% of the patients with chest pain of
suspected coronary origin undergoing ICA will have
normal coronaries’ and the average total number
of patients undergoing ICA in MCVTC in one year
period of 528, the adjusted sample size was 100.
So, 100 cases with normal coronary angiogram
were included in the study.

Statistical analysis was performed using SPSS
software. The mean diameters with standard
deviation and the mean lengths with standard
deviation were calculated.

RESULTS

Among 100 patients studied, 60% were males and
40% were females. The median age was 56 years
with range from 32 years to 84 years.

Diameter of left main (LM) coronary artery was
4.06+0.68 mm. Diameters of proxleft anterior
descending (LAD) artery, mid-LAD, dist-LAD, prox
left circumflex (LCx) artery and dist-LCx were
3.26+0.48 mm, 2.67+0.49 mm, 2.01+0.44 mm,
2.91+0.48 mm and 2.38+0.44 mm respectively. The
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Figure 1. Measurement of coronary artery dimensions
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Table 1. Diameters of coronary artery segments

Artery segments Diameters (mean +SD)

LM 4.06+0.68 mm
p-LAD 3.26+0.48 mm
m-LAD 2.67+0.49 mm
d-LAD 2.01+0.44 mm
p-LCx 2.91+0.48 mm
d-LCx 2.38+0.44 mm
p-RI 2.32+0.56 mm
p-RCA 3.2+0.51T mm
m-RCA 2.89+0.5 mm
d-RCA 2.43+£0.51 mm

diameters of proxright coronary artery (RCA), mid-
RCA and dist-RCA were 3.2£0.51 mm, 2.89+0.5
mm and 2.43+0.51 mm respectively. (Table 1)

The lengths of LM, proximal/mid and distal LAD
were 10.06+3.12 mm, 17.91+6.09 mm, 18.28+6.81
mm, 67.94+15.57 mm respectively. The lengths of
proximal and distal LCX were 18.95+10.13 mm, and
52.1+17.78 mm respectively. Similarly, the lengths
of proximal, mid, and distal RCA were 17.2+4.74
mm, 33.82+9.4 mm, 33.43+12.01 mm respectively.
(Table 2)

The diameter and length of ramus intermedius
(RI) was 2.32+0.56 mm and 70.77+19.75 mm. LM
artery and p-Rl had the largest and the smallest
diameters respectively. Similarly, LAD and Rl had
the longest and the shortest courses respectively.

DISCUSSION

The dimensions of the coronary arteries are highly
variable in the normal population. This study found
the mean dimensions of the normal coronary
arteries among the patients undergoing ICA for the
evaluation of the chest pain of coronary origin. Left
main has the largest diameter followed by proximal
LAD among the coronary arteries. Similarly, LAD is
the longest coronary artery among all coronaries.

The dimensions of the coronary arteries are as par
the dimensions found in other similar studies in
South Asia. Coronary artery dimensions in normal
Indians as studied by Barendra et. al. showed left
main was largest in term of diameter followed
by proximal LAD, proximal RCA & proximal LCX
respectively (mean diameters 4.08+0.44mm,
3.27+0.23mm, 3.20£0.37mm, 2.97+0.37mm).2
Ashok et al studied coronary artery dimensions in
Patan Hospital, Nepal showed the mean diameters
of unadjusted LM coronary artery, proximal LAD,
proximal LCX, proximal RCA were 4.87+0.85mm,
3.8+0.7 3.4+0.7 3.6+0.85 respectively.® Dodge et
al found that LM artery measured 4.5 +/- 0.5 mm,

Table 2. Lengths of coronary artery segments

Artery segments
LM 10.06+3.12 mm

Lengths (mean £SD)

p-LAD 17.91+£6.09 mm
m-LAD 18.28+6.81 mm
d-LAD 67.94+£15.57 mm
p-LCx 18.95+10.13 mm
d-LCx 52.01£1778 mm
p-RI 70.77+19.75 mm
p-RCA 17.2+4.74 mm

m-RCA 33.82+9.4 mm

d-RCA 33.43+£12.01 mm

proximal LAD artery 3.7 +/- 0.4 mm, and the distal
LAD 1.9 +/- 0.4 mm.™®

Dhawan and Bray in their study found that
Caucasians had significantly larger total vessel
diameter relative to the Asians." This observation
has vital therapeutic implication concerning
coronary intervention like PTCA and CABG in this
ethnic group. Our study showed that in Nepalese
population, the dimensions of the coronary arteries
and their subsegments are smaller than that of
international data. We can infer, while selecting
stents for PCl in Nepalese patients, smaller yet
appropriate size stent will be adequate.

The limitation of this study is that this is a single
center study with very small sample size. So, the
findings of this study is not generalizable to the
whole Nepalese population, but it can be useful for
the future reference database for normal coronary
artery dimensions.

CONCLUSION

LM artery and p-Rl had the largest and the smallest
diameters respectively. Similarly, LAD and RI had
the longest and the shortest courses respectively.
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