ORIGINAL ARTICLE

Korean Circulation J 2005,;35:115-122

el WEEHY A4 ¢ @HA
srguieta o) shost jsstma
g% wAD - 1A - 3L A

ISSN 1738-5520
(© 2003, The Korean Society of Circulation

Coronary Artery Size in Korean: Normal Value and its Determinants
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Division of Cardiology, Department of Medicine, Hallym University, Anyang, Korea

ABSTRACT

Background and Objectives : Although the size of the coronary artery is known to be closely related to the outcome of co-
ronary artery bypass grafting and percutaneous coronary intervention, its normal value and determinants have not been
examined in Koreans. Subjects and Methods : One hundred and twenty seven normal coronary arteriograms were care-
fully selected from 3,412 studied consecutively. Of these, 53 women and 23 men, with no abnormalities in their cardiac
function and not using nitrates, were studied. The lumen diameter was measured at 10 segments in the epicardial coro-
nary arteries. Results : For men, the mean lumen diameter of the proximal left anterior descending and left circumflex
coronary arteries were 3.88%£0.39 and 3.45+0.47 mm, respectively, and were not affected by the anatomic dominance.
However, the left main and proximal right coronary arteries varied between 4.44+0.49 and 5.180.32 mm (p<0.05) and
3.29+0.60 and 4.05+0.42 mm (p<0.05), respectively, by the anatomic dominance. Women had a smaller mean coronary
artery size than men [for diameter, =7% (p<0.01) ; for cross-sectional area, —=13% (p<0.01)1, and the left ventricular (LV)
mass was significantly associated with coronary artery diameter (p<0.05). From a multiple linear regression analysis,
gender was an only independent predictor of the coronary artery size (p<0.05). Conclusion : We revealed normal coronary
artery dimensions in Koreans. Although, body size, hypertension, use of calcium channel blockers, anatomic dominance
and age had no effect on the size of the coronary artery, but the LV mass and gender were shown to have an effect. The
multivariate regression analysis showed gender was an only independent predictor of the coronary artery size. (Korean

Circulation J 2005;35:115-122)
KEY WORDS : Coronary arteries ; Koreans.
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Fig. 1. Coronary artery map used for measurement. LMCA: left
main coronary artery, PLAD/MLAD/DLAD: proximal/mid/distal left
anterior descending artery, PLCX/MLCX/DLCX: proximal/mid/dis-
tal left circumflex artery, PRCA/MRCA/DRCA: proximal/mid/distal
right coronary artery.
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Al 4.
2ol ey £
oAb Sxte] Wik AL 50,411 94(20~804) o, 2A9ArHp=0.02). 7 AW F7 B4
Z ot $%) 767 % o140l 53%(69. 770150k, TBUE @ o] AL HAsRel HolaRe] A4
26%(34.2%), S THO.29)0] dgen], WAEM A 94 & olat Aolrh gos, STEuT] 92 &
ol Y vE 5 e AeeEAAAlE 13%17.1%) AI7F frofstAl e Aol vl Zth(p<0.01)(Table 2).
o] E-gskaL Ut s 5‘-"3%% o HIAEA F of oA, A WA 94 | S43e] ol
2o st AAHESY, 76.3%)E EAo2 ARl 1 £ 4.5+0.6 mm o AR} 3R] L9H WA
ST, 14.5%), FAM (5, 6.6%) 50| A3 o)L QA ¥ A7) He 212F 3.6+0.5 mm, 3.3+0.6 mm
Ut O] el Al $50] 527(68.4%) 2= = Hb'f’”—i A | AR [Fogt Aol i,
7V wston o+ AL 25 A7 242 187(23.7%), Wi, 29 e A9 95 Aol 3.74£0.5 mm,
67(7.9%)0130et. 23HE H o Alelofl A, By, 1L @ Aol 3.1£0.4 mm, #S PAloAl 3.24£0.4 mm
Y, e EATA 58, o] sjEelA 94 & 2 Z4Eo] FosHA 9= AlelAY] ol T2 Al
DA %74]@75‘9& Frofgk ko7t glslen 71, Als, Al
Wz g FHA)A Reke e o)A dAdo] Atk 13114. Al Table 2. Lumen diameter (mm) of coronary artery segments in
normal men
Al Z1&8 L0 ZAIA]D AEEX 14—1,7 O O]3 1]
d ol hdd Al WUk e’k Aol ¢l Location RD (n=16) BD (n=4) LD (n=3) p
ATHTable 1), LMCA 44405 47403 52403 003
PLAD 3.9+04 3.8+0.2 3.8+0.2 0.95
DOl 3| MLAD 30+04 29402 3.3+0.1 031
1= = 4+0. 3+0. .7x0. i
A A9, AslaA 29lne) e 24 4 w5 DWD 2402 23:03 2701 006
- PLCX 3.3+0.5 3.5+£0.3 40%0.1 0.06
Azko] HWto] 3.94+0.4 mm, FS|AR] LLHo] YAL ¥
gakel ol . ) J:L? ]l j:" H ; L; MLCX 30405 29+02 314046 0.90
o om 7ZF7Fo. FEEIA Ok 35
0] 3.540.5 mm O 22 e SAo] IS DLCX 2.4+0.4 2.4+02 2.6+0.6 095
i %’%‘2&‘1}. deu #FAFEHA = 5 SAIY A S 4.4+ PRCA 41+0.4 33+0.6 33+0.6 0.03
0.5 mm, ¥38 $AoA 4.74+0.3 mm, FH= QA2 AL MRCA 3.6+0.4 29405 27402 <001
59+0.3 mm= ZA]o] EASIA0 R QolalAl CA7F 2} DRCA 32+04 2.5+0.4 24+02 <00
o o LMCA: left main coronary artery, PLAD/MLAD/DLAD: proximal/
Table 1. Baseline clinical characteristics (n=76) mid/distal left anterior descending artery, PLCX/MLCX/DLCX: pro-
Male (n=23) Female (n=53) p ximal/mid/distal left circumflex artery, PRCA/MRCA/DRCA: pro-
ximal/mid/distal right coronary artery, RD: right dominance, BD
Age* 46.7+12.7 520+11.2 0.11 balanced dominance, LD: left dominance. By Kruskal-Wallis test
Height, cm* 168.9+5.8 156.7+5.6 <0.001
Weight, kg 73.8+15.2 60.849.1 <0.001 Table 3. Lumen diameter (mm) of coronary artery segments in
normal women
BSA, m2* 1.72+0.39 1.32£0.21 <0.001
Location RD (n=36) BD (n=14) LD (n=3) o)
BMI, kg/m2* 25.7t54 248+3.6 0.63
LMCA 4.5+0.6 4.4+0.6 54111 0.17
LV mass, g* 176.2+48.8 155.4£46.5 0.048
PLAD 3.6£0.6 3.6+0.3 40+0.7 0.41
LVMI, g/mz* 105.7£35.5 121.5+35.6 0.12
£F % 614472 £0.548.5 085 MLAD 3.0+0.4 2.9+0.3 3.1+£0.3 0.58
: o T ’ DLAD 2.3+0.3 2.3+0.3 2.2+0.1 0.89
DM o 1(43%) 6 (11.3%) 0.67 PLCX 3.1£0.5 3.5£0.6 42+t1.3 0.08
Hype”e”f'on 4 (17.4%) 22 (41.5%) 0.06 MLCX 27404 32406 36407 <001
CCBuse ) 3 (13.0%) 10 (18.9%) 0.74 DLCX 22404 27405 28404 001
Dominance 0.44 PRCA 37405 3.1+0.4 32404 <001
Right 16 (69.6%) 36 (68.4%) MRCA 33+0.5 28+0.4 30403 <001
Balanced 4 (17.4%) 14 (26.4%) DRCA 30+0.4 25+0.4 2.4+0.13 <001
Left 3 (13.0%) 3(57%) LMCA: left main coronary artery, PLAD/MLAD/DLAD: proximal/
BSA: body surface area, BMI: body mass index, LV: left ventricle mid/diistal left anterior descending artery, PLCX/MLCX/DLCX: pro-
LVMI: LV mass index, EF: ejection fraction, DM: diabetes mellitus ximal/mid/distal left circumflex artery, PRCA/MRCA/DRCA: pro-
CCB: calcium channel blocker. *: by Mann-Whitney test, T: by ximal/mid/distal right coronary artery, RD: right dominance, BD
balanced dominance, LD: left dominance. By Kruskal-Walllis test

x 2 test
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Table 4. Cross-sectional area (mm?) of coronary artery ssgments
in normal men

Location RD (n=16) BD (n=4) LD (n=3) o

LMCA 15.6£3.1 17.6+23 21.1+2.7 0.03
PLAD 122+2.9 11.1+1.4 11.4+£1.0 0.95
MLAD 7.4+20 6.7t1.1 8.4+0.6 0.31
DLAD 4.5+0.9 42+1.1 58+0.6 0.06
PLCX 9.0+2.5 95+1.8 125+0.4 0.06
MLCX 7.11£24 6.7+1.1 79129 0.90
DLCX 45+1.5 4.6+1.5 53+2.4 0.95
PRCA 13.0+2.7 8.7£3.1 8.8+3.2 0.03
MRCA 10.4£2.1 6.71+23 5.9+0.9 <0.01
DRCA 8.1+20 52+1.7 44+0.8 <0.01

LMCA: left main coronary artery, PLAD/MLAD/DLAD: proximail/
mid/distal left anterior descending artery, PLCX/MLCX/DLCX: pro-
ximal/mid/distal left circumflex artery, PRCA/MRCA/DRCA: pro-
ximal/mid/distal right coronary artery, RD: right dominance, BD:
balanced dominance, LD: left dominance. By Kruskal-Walllis test

Table 5. Cross-sectional area (mm?2) of coronary artery ssgments
in normal women

Location RD (n=36) BD (n=14) LD (n=3) p

LMCA 15.8+4.2 15.4+5.1 23.1+9.4 0.17
PLAD 10.3+3.4 10.0+1.7 12.8+3.9 0.41
MLAD 7017 68+t1.3 77113 0.58
DLAD 43+1.2 41+1.0 3.9+0.4 0.89
PLCX 7.8+25 9.7+3.9 14.5+8.7 0.08
MLCX 60£1.9 8.3+3.1 10.4£4.0 <0.01
DLCX 40113 58+2.4 6317 0.01
PRCA 10.8+2.8 78+2.1 79+1.8 <0.01
MRCA 8.61t2.6 6.4t1.7 6.9+t1.3 <0.01
DRCA 71121 52+1.6 45+0.3 <0.01

LMCA: left main coronary artery, PLAD/MLAD/DLAD: proximail/
mid/distal left anterior descending artery, PLCX/MLCX/DLCX: pro-
ximal/mid/distal left circumflex artery, PRCA/MRCA/DRCA: pro-
ximal/mid/distal right coronary artery, RD: right dominance, BD:
balanced dominance, LD: left dominance. By Kruskal-Walllis test
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Table 6. Univariate analysis for TVD and TCA

p for TVD p for TCA
Sex* <0.01 <0.01
Hypertension ' 0.50 0.46
cce’ 0.37 0.37
Dominance t 0.19 0.16
Age't 0.58 0.53
BSAS 0.10 0.13
BMIS 0.49 0.53
LV mass® 0.04 0.04
Lvmi® 0.32 0.26
Height* 0.10 0.14
Weight 0.19 0.25

CCB: calcium channel blocker, BSA: body surface area, BMI:
body mass index, LV: left ventricle, LVMI: LV mass index, TVD: to-
tal vessel diameter= (PLAD+PLCX+PRCA) diameter, TCA: total
coronary area= (PLAD+PLCX+PRCA) cross-sectional area
(PLAD: proximal left anterior descending artery, PLCX: proximal
left circumflex artery, PRCA: proximal right coronary artery). *:
student t-test, T: Mann-Whitney U-test, ¥ : Kruskal-Wallis test, §:
simple linear regression

Table 7. Multiple linear regression models predicting TVD and TCA

TVD TCA
B P B P
Sex -0.876 0.015 —4.814 0.019
Age 0.082 0.519 0.088 0.490
Hypertension 0.001 0.994 —0.011 0.933
LV mass 0.220 0.080 0.230 0.068
BSA 0.077 0.614 0.058 0.704

LV:left ventricle, BSA: body surface area, TVD: total vessel diame-
ter= (PLAD+PLCX+PRCA) diameter, TCA: total coronary area=
(PLAD+PLCX+PRCA) cross-sectional area (PLAD: proximal left
anterior descending artery, PLCX: proximal left circumflex artery,
PRCA: proximal right coronary artery)
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