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Analysis of Foveal Microvascular Structures Using Optical Coherence
Tomography Angiography in Age-stratified Healthy Koreans
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Purpose: To evaluate foveal avascular zone (FAZ) microvascular structural changes in healthy Korean subjects stratified by age
using optical coherence tomography angiography (OCTA).

Methods: Eighty eyes of 43 healthy volunteer subjects who had 20/20 or better best corrected visual acuity without other ocular
or systemic disease except vitreous floaters and dry eye syndrome were enrolled and stratified by age group. To measure FAZ
size and vascular density (VD) of the superficial capillary plexus (SCP) and deep capillary plexus (DCP), OCTA (DRI OCT Triton,
Swept Source OCT, Topcon, Tokyo, Japan) scans were performed over fovea-centered 3 x 3 mm? regions, and then compared
with central macular thickness (CMT) and subfoveal choroidal thickness.

Results: Mean age of the participants was 46.4 + 16.1 (20-78). The SCP and DCP FAZ sizes were 0.32 + 0.11 mm? and 0.41 +
0.14 mm?, respectively. There was a significant difference by age group (p < 0.001, p < 0.001), respectively. The FAZ VD for
SCP and DCP was 28.96 + 3.05% and 33.15 + 3.64%, respectively. There was no difference between age groups (p=0.118, p
= 0.637). Univariate and multiple linear regression analysis showed that the FAZ size of SCP and DCP was significantly corre-
lated with age (p = 0.039, p = 0.002) and CMT (p = 0.007, p = 0.013), respectively. The SCP and DCP FAZ size were positively
correlated with age (R®= 0.279, p < 0.001, R®= 0.344, p < 0.001), and negatively correlated with CMT (R®= 0.354, p < 0.001, R®
=0.285, p < 0.001), respectively.

Conclusions: The FAZ size of SCP and DCP increased with age and were negatively correlated with CMT. These results sug-
gest that consideration of age and CMT is important when performing the clinical evaluation of FAZ size in healthy subjects.
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Apof| A o] 7} ZtofA|= Aoz HilEal glo] YHFTA e A, SAREEA, SAEA kY] A S 24

SR AR Golot moke] AR W dehe] Ak skalat skt

TS d&sh= o T3 Aol FeuEFolu:

) T HEE St 2016'd 6HFE 2016\ 7H7MA] Gty bt
9| 7)% B7he] g aaolch P whaba, AArele] wat S Wt BAE F FHag Aol 1.0 o]4o]al H]
FHOBREMY doloh WY wwel et AY AR £F BE APALS 9f T2 FATO Fe, DYL
2 A= 0] Faslt Eakeh ofwg WALEHE 71T Q1A 9k 204] o 7
22 97 dkE2%Y(optical coherence tomography)-2 01 Ao 2 AFEE YRS B} Z%?%k Z ot
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T A =olom, wheA A7 e Gt WAkt 9 Faherarg e A7)l (Institutional review boar(L
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ABBEo AR W WES Belsle] 252 4 At ol Woksignal strength < 50) et AT Bo] of2
=S B el A AlejstAt

Figure 1. Manual outlining (green) of the border of foveal avascular zone. Optical coherence tomography angiography 3 X 3 mm
scans segmented at the superficial capillary plexus (A) and the deep capillary plexus (B).
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Akel A B gk Agslelon),
AR dAES B Yrkc=0.912, k=0.931)
412 93} SPSS Statistics 20 (IBM Corp.,
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ER R BRI EEEE EEE RN
ired T-tost o|-¢
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17

AARARl o3 1,050 nm apFo 2
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gleolg 2] 57

g o go) 7
100,000 A-A70-8 ZAVoH= W7 TEEd
OCT Triton, Swept Source OCT [SS-OCT], Topcon, Tokyo
Japan) o]-&3}o] FHFS Ao g 4= 3 x 3 mm (320
x 320 pixel) %99S g3t} SS-OCT Angio™ powered
by OCTRA™ (version 1.17, TOPCON, Tokyo, Japan)& ©|-& Armonk, NY, USA)
so] mAERTRS BASCE RE o Bk moton B3} AR A E
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e, Shoick. AT} oote] EERARBET} A
U A2 E o} (IMAGERet 6, version 1.17.9720, Topcon, o] WA o B RS MH O Yool Fi Uk F4S
Tokyo. Japan)E 0]-8-5}o] Eii/\ﬂfﬂﬂiﬂ} AlX A& 3}7] €3} Independent T-testES ARE-SFICE ZF At
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HAEHES LH“W~L} Wels BARS 15.6 pm ofef o, Ad, TATNFA, SAWIFALe] A
O 702 um ofel7IE Belsick B3] glste] T U ARG SRS AHEE
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WolE A4 T1¥i(manual drawing) =7g3}3ICHFig. 1). 3D t}. pe 0.05 wjkel A2 Golat Aoz AL
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23950 A NAFE WSTHEA Y A7 oA A o2 motion artifact7} HsHAU o] wof
o 2AANE £FOE S0l FUUIUTAS ANS  HEG PAEY BFo] ojel 69k AT 80 T4}
Ak ESRAPVF AREAPTEY WY AR o] 02 RS AFsich tAe] BEL 200 87 169
9] thE AoA ARSI E Image J Z 213 (version 30t 97 18¢k, 40t 79 132k 50Tl 87 14¢t, 60t) 0]/*
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Table 1. Baseline characteristics and microvascular structures using optical coherence tomography angiogaphy in age-stratified
healthy subjects
20-29 30-39 40-49 50-59 Over 60 Total value
(16 eyes of 8 pts) (18 eyes of 9 pts) (13 eyes of 7 pts) (14 eyes of 8 pts) (19 eyes of 11 pts) (80 eyes of 43 pts) P
Age (years) 24.50 + 3.93 3433 +£3.16 44.86 +£3.24  55.63 +£2.00 66.45 + 5.10  46.40 + 16.05
Sex (M:F)’ 6:10 10:8 6:7 4:10 9:10 35:45 0.342
SE (diopter)* -0.79 + 1.36 -0.90 + 1.04 -0.75 + 1.03 -0.06 + 2.12 -0.05 + 1.02 -0.42 + 1.36 0.056
SCP FAZ (mm’)’ 0.26 + 0.08 0.27 £ 0.11 0.28 + 0.11 0.39 + 0.11 0.39 + 0.06 0.32 £ 0.11 <0.001
DCP FAZ (mm?)’ 0.30 + 0.09 0.34 £0.12 0.39 + 0.16 0.52 +0.12 0.50 + 0.09 0.41 £0.14 <0.001
SCP density (%) 27.46 + 4.26 29.93 +2.24  29.36 + 2.13 30.27 £ 2.72 27.82 +2.76 28.96 + 3.05 0.118
DCP density (%) 33.72 + 3.47 34.14 £ 321 33.22 +£3.03 32.51 + 4.69 31.85 +3.82 33.15 + 3.64 0.637
CMT (um)T 249.17 £ 15.25 247.30 + 26.33 239.64 + 11.42 227.08 + 8.44 235.89 + 16.03 239.04 + 17.27  0.012
SubChT (um)’ 310.33 4+ 100.34 235.90 + 94.13 281.57 + 92.06 272.23 + 56.58 266.67 + 53.92 274.09 + 79.84  0.417
Values are presented as mean + SD unless otherwise indicated. Post hoc analysis by Mann-whitney U-test. SCP FAZ: 20-29 vs. 50-59 =
0.001, 20-29 vs. Over 60 < 0.001, 30-39 vs. 50-59 = 0.004, 30-39 vs. Over 60 < 0.001, 40-49 vs. Over 60 = 0.001. DCP FAZ: 20-29 vs
50-59 < 0.001, 20-29 vs. Over 60 < 0.001, 30-39 vs. 50-59 < 0.001, 30-39 vs. Over 60 < 0.001. CMT: 20-29 vs. 50-59 = 0.001
pts = patients; M = male; F = female; SE = spherical equivalent; SCP = superficial capillary plexus; FAZ = foveal avascular zone; DCP
subfoveal choroidal thickness

= deep capillary plexus; CMT = central macular thickness; SubChT

Fisher-exact test; "Kruskal Wallis test
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o|-g-sto] 7} W4 71+
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Pearson correlation coefficientS

A -A 7b %131 (R =0.279, p<0.001; R =0.344, p<0.001),
ZA SRR AR 4 ABIAS HYTHR=0.354, p<0.001;

Table 2. Linear regression analysis of factors affecting the foveal avascular zone size

Univariate linear regression analysis

Multiple linear regression analysis

Coefficient R’ p-value Coefficient p-value
Superficial FAZ
Age (years) 0.528 0.279 <0.001 0.329 0.039
Sex (M:F) 0.137 0.019 0.225 -0.042 0.751
SE (diopter) 0.223 0.033 0.087 0.060 0.630
CMT (um) -0.595 0.354 <0.001 -0.461 0.002
SubChT (pm) 0.031 0.001 0.805 0.041 0.738
Deep FAZ
Age (years) 0.586 0.344 <0.001 0.434 0.007
Sex (M:F) 0.084 0.007 0.456 -0.069 0.601
SE (diopter) 0.221 0.032 0.090 0.030 0.809
CMT (pm) -0.534 0.285 <0.001 -0.371 0.013
SubChT (um) 0.052 0.003 0.682 0.061 0.621

FAZ = foveal avascular zone; M = male; F = female; SE =
choroidal thickness.

spherical equivalent; CMT = central macular thickness; SubChT = subfoveal
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Figure 2. Variation of foveal avascular zone (FAZ) area with age and central macular thickness (CMT). Area of superficial capillary
plexus (SCP) FAZ (A) showed significant positive correlation with age, while CMT (B) was negatively correlated (R* = 0.279, p <
0.001, R* = 0.354, p < 0.001). Also, the area of deep capillary plexus (DCP) FAZ (C) showed positive correlation with age, while
CMT (D) was negatively correlated (R* = 0.344, p < 0.001, R’ = 0.285, p < 0.001).
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