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Department of Ophthalmology, Kyungpook National University School of Medicine, Daegu, Korea

Purpose: To measure the diameter of the retinal arterial and venous caliber of normal Korean subjects and evaluate the factors
affecting these diameters.

Methods: Fundus photography was performed on 152 normal Korean subjects. Central retinal artery equivalent (CRAE) and
central retinal vein equivalent (CRVE) were measured with a computer-based program (IVAN), and were used to investigate the
relationship between the diameter and factors including age, gender, hypertension, diabetes, and smoking.

Results: Among the study subjects, the CRVE was 209.33 + 12.40 um and the CRAE was 149.70 + 9.01 um. The CRVE and
CRAE decreased with increasing age in all study subjects (both p < 0.001). There were significant gender differences in the
CRVE and CRAE (p =0.002, p = 0.042, respectively). After adjusting for age and gender, the hypertension group showed small-
er CRVE and CRAE than the non-hypertension group (p = 0.038, p = 0.032, respectively). Smoking and diabetes were not sig-
nificant factors affecting the CRAE and CRVE (both p > 0.05).

Conclusions: In our study group, retinal vascular caliber of normal Korean subjects decreased with aging. Retinal vascular cali-
ber was affected by gender and hypertension, but not by smoking and diabetes.

J Korean Ophthalmol Soc 2014;55(4):548-554

Key Words: Central retinal artery equivalent, Central retinal vein equivalent, Retinal vascular caliber, Retinal vessel diameter

ke ol oA Wil A mAEYS A Faksk
® Received: 2013. 8. 2. ® Revised: 2013. 10. 7. S el gosh gu, mAgas 44 s
= Accepted: 2014. 2. 17. T A= FYet 24 otk kA HALR Wty atd S
® Address reprint requests to Dong Ho Park, MD, PhD AA WEste], njA de] 33 HilE O 4 9, ¢
Department of Ophthalmology, Kyungpook National University AA AT S % L o o Al 7
Hospital, #130 Dongdeok-ro, Jung-gu, Daegu 700-721, Korea H AAdRkS Adshe b Ewol "k b AAks AL
Tel: 82-53-200-5806, Fax: 82-53-426-6552 Ao A wctof| w2 AHAF A3ke] zfo) 7t WS 4= 9)
E-mail: Sarasate2222@hanmail.net 2|k, ok AR wul sto] Atk AW AR A
* This research was supported by the Basic Science Research AlgE 4= Qitt tx|E otA 7HHEl ) s o] AR 312
Program through the National Research Foundation of Korea (NRF) ok o SEAbC] O]
funded by the Ministry of Education, Science and Technology of ujepA o & SFE| UL, ARzle] Hriet a7t At
(2012004585) and by the Korea Health Technology R&D Project, o, ek i), MR 52 A 24 4 9= EAJo] 9
Ministry of Health & Welfare, Republic of Korea (A111345). = s e o o b alslo] = b
* The authors appreciate Dr. Nicola Ferrier (University of Wisconsin . 53] el ie] QPA ARl ep dye] Syt g,
- Madison School of Engineering and the Fundus Photograph #7], AW wz}, U= AAET d g4, &8, A
Reading Center, Department of Ophthalmology and Visual o e o A NS _ 15
Sciences, University of Wisconsin - Madison) providing IVAN = o9 B Ngks e #ESE  glo] e F A
vascular measurement software. 9] Atto]| =L0] Hrl obA ARR, W7FA th= #d §3%

(© 2014 The Korean Ophthalmological Society
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

548



A HY 5= olgsto] WH o HA 9 E4E S
Fe Al Aol BAE W] A% Aol A¥E
k. o Aol A ek, ARA, WEH Ag HET,
G, 12T, dASF, B FHLHE 95 QAL AR
F Al S99 5ol Fu 28 HA0 9 A A

2 1159tk Beaver Dam Eye Study,' Singapore-Malay
Eye Study 9} -2 tjqti 1o 4] QbA] APRlE: o]-8-5}o]
o3} waol Qo) e Bk 47e] AuHel 24l
AlPE o, e QFol e A= wRE
oh 2 Ao e s
AL ol gstel wer Guis B Qo)

—=

r
2 |\

_,4
O
re o

)
ox
o
fru
I = R )

o
K3
o
B}

X

g
M o na

re

o

=

2 oo
12 o o

ol A7 AL gIste] AT B} 5
7 AL A B SN el WE 47
£ 1529 1238 fatew st
QoA Aeld 71 2e thewt e Welkk 24ER)
@Y, wheto] ot WAl AR, RAES, WAS,

OIS OIS AN
g e 2 e 5 29

K ZurEe AYEY SO oA AR 2

L =L R =

2
woE
JF o
ot
o
o
B
)

r_?_‘
D)

N Y
>
<
>
ofl
=
ol
)
o
oy

1 -V

f_d
d
i)
d
i)
o
olN
o2
)
2
d
i)
d
i)
40

olrt
1o
ol
=)
)
\r: i
H
1
)
o
Jo
C)
i_l“
i
gk
Jo

=y
(ot
i)
jakad
&
(]
il
N
Ho
4o
o
N
o M¢
2
2
>
2
o, r}q,

o o B

oz K
o>

=2

Ral
[
o ol
3ot
= ox
B e
0
Xy
i
i o
o flo
5 o
> <
e

o
f go &~
2 @ s
o £
ox o
o b3

A ol

A A " A FAEol st A eH, 44
Q100709 ol &S MR, A WY = =412

2 FUs ke A5 FAAR Aosiglnt A3 FA
512 SFkAY BA 1007H9] o|stE Gt A

(IogMAR) Algl o2 shtaisich

E Ax A= AHEA] 1% tropicamide (Mydriacyl®,
Alcon, Fort Worth, TX, USA), 0.5% phenylephrine and 0.5%
tropicamide (Mydrin—P®, Santen, Osaka, Japan)E 10& 7t
Ao 2 23] Hststo] FuS Azl e, 3 o
A AR FGsol weh, dAoA "HAE kA s et
(Retinal Camera TRC-50DX; Topcon, Tokyo, Japan)E ©|-&-
sfol QlellA] AN GRS FHOE S0 W9le] QS
23} tH(Early Treatment Diabetic Retinopathy Study
Standard Field 1).'"* 23t obA] ApRL oju]z] Be] =&
71391 IMAGEnet2000 (Topcon)2 ©]-8-310] U=3HA] -2
1360x1024 =719] tiff o}U 2 FZ3)ch

= obA A0 B Bixo] AnE maL 1o g
Aol ool e olc. Wut B 474e WA
Wy B AFE TZIIIVAN; University of Wisconsin-
Madison)& ©]-85to] TJA|d kA ARRlS HAJsEe] Z76)
ek T2 kA ARIOIA A4
AAZ 7 BAIZRTE 05004 1 57 217 Aol o] ¢

Figure 1. Fundus photograph centered at the optic disc of right
eye, grader analysis measures arteries and veins, the largest
six arteries (red) and veins (blue) are used to calculate the cen-
tral retinal artery equivalent (CRAE) and central retinal vein
equivalent (CRVE) by the “Big 6” method. Yellow line is the
vessel indicator of the IVAN. DD = disc diameter.
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Table 1. Demographic characteristics of study participants stratified by age group

Age group (years) 20-29 30-39 40-49 50-59 60-69 70-79 All p-value
Number of patients 54 26 18 26 18 10 152

Sex (male:female) 35:19 14:12 8:10 13:13 8:10 5:5 83:69 0.537"
HTN (n (%)) 0 0 2 (11.1) 8 (30.8) 11 (61.1) 5 (50.0) 26 (17.1)  <0.001"
DM (n (%)) 0 0 2 (11.1) 2(7.7) 4(22.2) 4 (40.0) 12 (7.9) <0.001"
Smoker (n (%)) 4(7.4) 4(15.4) 2(11.1) 4 (15.4) 5(27.8) 1 (10.0) 20 (13.2) 0.363"

Axial length (nm) 24.01 + 0.99 24.24 + 0.60 23.94 + 0.52 23.89 + 0.57 23.78 + 0.32 23.91 + 0.47 23.97 + 0.67  0.425%

Values are presented as mean + SD.
HTN = hypertension; DM = diabetes mellitus.

*Comparison among age groups by Chi-square test; "Fisher's exact test; "ANOVA test.
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Figure 2. (A) Central retinal vein caliber (CRVE) for all participants at a given age, (B) Central artery caliber (CRAE) for all partic-
ipants at a given age. Scattering plot shows negative correlation with age and retinal vascular caliber.
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Table 2. Comparison of retinal vascular calibers with age group
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Age group (years) CRVE (um) CRAE (um) AVR
All 20-29 212.36 + 12.34 152.18 £+ 9.11 0.72 + 0.05
30-39 211.14 + 13.95 151.04 + 9.93 0.72 + 0.04
40-49 210.34 + 10.32 149.50 + 7.36 0.71 £ 0.03
50-59 207.53 £+ 12.01 148.61 + 7.56 0.72 + 0.04
60-69 204.60 + 8.86 146.28 + 9.01 0.72 + 0.04
70-79 199.59 + 8.86 142.18 + 7.28 0.71 + 0.02
Total 209.33 + 12.19 149.70 £+ 9.01 0.72 + 0.04
p-value’ <0.001 <0.001 0.657
Male 20-29 214.25 + 10.12 152.98 + 8.41 0.72 + 0.04
30-39 213.65 £+ 11.95 151.61 + 10.28 0.71 + 0.05
40-49 213.31 + 8.06 150.92 + 7.10 0.71 + 0.02
50-59 210.98 + 9.08 150.09 + 7.01 0.71 + 0.03
60-69 207.04 + 9.75 147.66 + 8.33 0.71 + 0.05
70-79 203.27 + 6.54 144.04 + 6.28 0.71 + 0.01
Total 212.19 + 10.14 151.05 + 8.44 0.71 + 0.04
p-value’ 0.016 0.012 0.827
Female 20-29 208.88 + 15.34 150.69 + 10.35 0.72 + 0.05
30-39 208.21 + 16.00 150.37 £+ 9.91 0.72 + 0.03
40-49 207.96 + 11.68 148.37 + 7.75 0.71 + 0.03
50-59 204.09 + 13.86 147.13 + 8.07 0.72 + 0.04
60-69 202.65 + 8.06 145.17 £+ 9.81 0.72 + 0.03
70-79 195.91 + 9.99 140.32 + 8.44 0.72 + 0.02
Total 205.88 + 13.55 148.07 £+ 9.45 0.72 + 0.04
p-value” 0.048 0.023 0.26
Values are presented as mean + SD.
CRVE = central retinal vein equivalent; CRAE = central retinal artery equivalent; AVR = arteriovenous ratio.
*Comparison among age groups by Jonckheere-Terpstra test.
Table 3. Relationship of retinal vascular calibers with association factors
CRVE (um) CRAE (um) AVR
HTN (yes/no) 203.93 + 2.60 209.65 +2.31 146.44 + 1.93 150.82 + 1.72  0.71 £ 0.05 0.72 + 0.04
p-value’ 0.038 0.032 0.988
DM (yes/no) 205.20 + 3.52 208.38 + 1.69 148.30 + 2.61 148.96 + 1.26  0.72 £ 0.04 0.72 + 0.05
p-value’ 0.393 0.811 0.985
Smoker/non smoker 208.08 + 3.04 205.50 + 1.97 149.68 + 2.26 14759 + 146  0.72 £ 0.04 0.72 + 0.04
p-value’ 0.403 0.361 0.994

Values are presented as mean + SD.

HTN = hypertension; DM = diabetes mellitus; CRVE = central retinal vein equivalent; CRAE = central retinal artery equivalent; AVR =

arteriovenous ratio.

"Using ANCOVA with adjustment for age, sex, hypertension, diabetic mellitus, smoking.
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