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[ Abstract] Objective To investigate the relationship between three-dimensional choroidal vascularity index
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(3D CVI) and the severity of diabetic retinopathy ( DR) using swept-source optical coherence tomography
angiography (SS-OCTA). Methods A cross-sectional study was conducted. A total of 139 eyes of 139 subjects,
including 115 eyes with diabetes mellitus and 24 control eyes without diabetes, were enrolled in the Second People’s
Hospital of Hefei from March to December 2022. DR was graded according to the standard seven-field ETDRS color
fundus photographs. Eyes with diabetes mellitus were divided into non-DR (NDR) group (34 eyes) ,non-proliferative
DR (NPDR) group (42 eyes), NPDR with diabetic macular edema ( DME) group (21 eyes) and PDR group
(18 eyes).3D CVI in central fovea 1 mm (C1) and parafoveal 3 mm (C3) ,choroidal vascular volume (CVV) ,and
choroidal thickness were measured by SS-OCTA in the area of 3 mmX3 mm centered on the fovea using the built-in
automated quantification software. Parafoveal region was divided into superior,inferior,temporal and nasal quadrants,
and 3D CVI of the different quadrants was detected. 3D CVI was defined as the ratio of CVV to total choroidal
volume. The monocular data were analyzed to compare 3D CVI among the five groups,and multiple linear regression
analysis was used to evaluate the influencing factors. This study adhered to the Declaration of Helsinki. The study
protocol was approved by the Ethics Committee of the Second People’s Hospital of Hefei, Hefei Hospital Affiliated to
Anhui Medical University (No. 2022064) . All subjects were aware of the study purpose and agreed to participate the
study. Results There were significant differences in 3D CVI-C1 and 3D CVI-C3 among all groups (F=3.103,
3.036,both at P<0.05).In PDR group,3D CVI-C1 was lower than in non-DR group,and 3D CVI-C3 was lower than
in control group and non-DR group,with statistically significant differences (all at P<0.05). There were significant
differences in 3D CVI in the inferior and nasal quadrants among all groups ( F=2.714,4.020,both at P<0.05). In
PDR group,3D CVI in the inferior quadrant was lower than that in non-DR group,and 3D CVI in nasal quadrant in
PDR group was lower than that in control group, non-DR group, NPDR group and NPDR with DME group, with
statistically significant differences (all at P<0.05). Multiple linear regression showed that after controlling for age,
course of disease and glycosylated hemoglobin, the severity of DR was the influencing factor of 3D CVI in fovea and
parafovea. PDR eyes had the greatest impact on 3D CVI in fovea and parafovea. Compared with non-DR eyes, there
was a —0.019(95% CI;-0.031--0.007,P =0.003) decrease in central foveal 3D CVI and a —0.019(95% CI.
-0.030--0.008,P=0.001) decrease in parafoveal 3D CVI in PDR eyes, followed by a 0.014 (95% CI.-0. 027~
0.000,P=0.044) decrease in central foveal 3D CVI in NPDR with DME eyes. Conclusions Macular foveal 3D
CVI correlates with DR severity,and a decrease in 3D CVI of large vessels in the macular choroid may be a sensitive
indicator of DR exacerbation.
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Table 1 Comparison of demographics among different groups

3 Tﬁﬂ?&;/ ﬁﬁ% 4 ALt Wﬁﬁ? A f?ﬂﬂz‘Mw , R HbAle i R il =
g (xe5,%)" (/4" (xss)* (xts,mmHg)"  [M(Q,,05) 4] [M(Q,,05),%]°  (xts,mmol/L)* [M(Q,,Q5) ,mmol/L]
pog K 24/24  60.679.29 8/16  23.761.85  99.15:11.41 - - 4.16:1.26 1.17(1.01,1.63)
¥ DR 4 34/34  61.68+8.81 19/15  24.19£3.22  104.57¢10.51  8.00(2.75,13.25)  7.85(6.60,9.98) 4.13£1.02 1.26(0.87,1.98)
NPDR 4| 42/42 58.45:10.02  25/17  24.99:2.93  106.12£10.70  10.00(5.25,13.00)  8.60(7.30,9.98) 4.56£1.23 1.72(1.31,2.26)
NPDR 43t DME 4 21/21  59.24+7.04 10/11 23.87¢2.98  110.05£13.69  12.00(4.50,15.00)  8.00(6.52,10.10) 4.66£1.25 1.50(1.14,1.85)
PDR 4 18/18  50.28+8.62 9/9 26.21£3.39  112.78:18.95  10.50(6.75,18.00)  8.62(6.69,9.75) 4.70£1.36 1.75(1.23,2.58)
FC/H 5.157 40. 000 1.559 3.744 0.233 1.849 1.137 9.024
P 0.001 0.157 0.189 0. 006 0.972 0.604 0.342 0. 060
- %/ HDL-C, i LDL-C » L% LA _ RE A SE . Mt F& LogMAR BCVA
BAC [M(Q,,05) ,mmol/L]* (s, mmol/L)*  [M(Q,Q5),pmol/L]" [M(Q,,05),mmol/L]*  [M(Q,,05),D]°  (xs,mmHg)*  [M(Q,,Q5)]"
bog 24/24 1.12(0.98,1.37) 3.010.95 54.80(49. 60, 57. 80) 5.04(4.54,5.50)  +0.50(-0.13,+1.00) 15.58+2.28  0.09(0.00,0.09)
¥ DR 4 34/34  1.10(0.98,1.28) 2.47£0.87 54.85(48.43,70.65) 5.29(4.09,6.34)  +0.50(+0.13,+1.00)  15.41£2.02  0.09(0.00,0.22)
NPDR 4 42/42 1.13(0.96,1.25) 2.78+0. 85 66.95(58.88,74.47) 6.25(4.87,7.18)  +0.50(-0.25,+0.81) 15.38+3.61  0.22(0.09,0.22)
NPDR 43F DME 4l 21721 1.13(1.02,1.43) 2.75:1.18 63.50(49. 40,85. 50) 16(4.93,7.47)  +0.75(+0.19,+41.25)  15.09£2.47  0.40(0.22,0.52)
PDR 4] 18/18  1.06(0.92,1.35) 2.81£0.98 63.15(46.73,100.28)  5.72(5.08,6.61)  +0.63(+0.31,+1.06) 16.28+2.67  0.69(0.49,1.00)
FC/H 1.495 0.835 14. 609 13.306 4,054 0.497 75.242
P i 0.827 0.505 0.006 0.010 0.399 0.738 <0.001

T (a: B K 7 200 5b: X2 K3 5 c: Kruskal-Wallis H K 5)

DR -4 PR 40 P 555 722 5 NPDR - A 49 A= 44 % PR 0 199 154 72 5 DMLES - M s 8% 3R 7K

Jif s PDR - 33 £ 1 JR 5 A0 4 12995 72 s DA Le : M 4 1ML 21 3 11 s HDL-C : % %% B JR 2% 11 5 LDL-C - IR % JE 8 26 115 SE - S5 3 PR BEJE ; BCVA B fEKF IEW J1 5

- EHE 1 mmHg=0. 133 kPa
Note: (a: One-way ANOVA; b X test; c; Kruskal-Wallis H test)

DR : diabetic retinopathy; NPDR ; non-proliferative diabetic retinopathy; DME ; diabetic

macular edema; PDR : proliferative diabetic retinopathy; HbAlc: glycosylated hemoglobin; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density

lipoprotein cholesterol ; SE ; spherical equivalent; BCVA ;best corrected visual acuity; —:no data

1 mmHg=0. 133 kPa
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Je L TR IS PAY LS L K S AR AR A R A T A
I A8 S 8 55 S T8 DR A7 7 S0 45 98 L A g JBE I il
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(TR ) BB AT BR 2> w1 ] 41 4 000 2 35 0 o 11100 R J52
FE>250 pm IESE
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K4 B Sl A AR AL (5800, 38 [ DT 5 & 24 ) ) A6 U
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lipoprotein cholesterol, HDL-C ) | fik % & 5 &5 & ( low-
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1.2.3 3D CVI & R H] SS-OCTA X LI # BE .0
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FHBE A v i A B £ 41l OGRS IR 85 9 TR 238 B2 R e
TH BR R 2l Oh 52 , 465 P 8 000 ) 41 43 TR AR R AT Pl 52
B ChT 2 RPE-Bruch [ 450K 55 B A i1 57 22 1] 1)
FEE . RAMUASNER LM IKEEA S 72, HaR
Fm R A N DU A o) 2 I MR 1, R B0 R A R

AT T3 % . MK ETDRS 3 mmx3 mm [ # 4 25 5E
XA E A 1 mm 0 M (central fovea, C1) F1 H 2
3 mm 5% W0 U] ( parafovea, C3) X 48, 52 f .0 M g — 25
o320 B 07 T I7 B S ) DX R AR e P R R
Jr) iF 5 ChT . Bk 4 B i 8 4k 7
volume ,CVV) 1 3D CVI{&, 3D CVI 5 X & CVV 5fjk
2% JIE 4 FH (total choroidal volume, TCV) (1 H {8, 2 e
Jik 2% BEE Il A Y R BB RE . T B Dk 4 IR TE] ST A FR
( choroidal stroma volume,CSV) ,CSV=TCV-CVV,
L3 S

K SPSS 22,0 e it “# B4 (G [ IBM 2w ) ik
8t ot o i BRI SR ] Shapiro-Wilk 46 56
U I IE S A ESAEUE L xes TR, £
A2 [i] 3 BOREEAR 22 S LU BOCR T BRI R 5 22 40 T
H )5 Z # LR ] Tukey-Kramer £ % ; A AF & 1E 2550
MR L M(Q,,0,) Fow, ZA A a3 7R B K
22 57 OBCR ] Kruskal-Wallis H #5655 )5 2 8 HCBCR
FH Nemenyi 6 56 ; 718098k HI50U 8O 1 23 B335,
SR BT L I B A R X K 36 o R AT B 2K 4 Tl I B
VEFTA i 3D CVI By 3, LAJE DR Jyxf BR K DR
T U O W 728 5 2 A3 T WG i TR 5 0 L 3% 2.
¥ P<0. 05 4505 S Ll bk oy 5 bk 46 6 1fi 45 ¢ 22 %
VIR R S 80UE B 22 5, 0 A 2 8 4Pk [l I 43 A
B X [0 U9 R Rt A7 M B K B, P<0. 05 O 22 57 A7 4
e

choroidal vessel

x2 WERHZXEDREETTEMERER
Table 2 Assignment of dummy variables in DR
groups of diabetic subjects

DR ¥ 1 k2 i3
Jt DR 0 0 0
NPDR 1 0 0
NPDR 4 Jf DME 0 1 0
PDR 0 0 1

T RAE D 1 2RI 2 R LI B AR 50 DR A PR 1L
PO 585 722 5 NPDR [l 39 A= P JROis B0 190 JEE5 72 5 DMLE < i 8 B8 7K A 5
PDR ;3 A VA PR WL 99 J25 2%

Note: A value of 1 represented the subject’s retinopathy condition DR:
diabetic retinopathy; NPDR; non-proliferative diabetic retinopathy; DME;

diabetic macular edema; PDR : proliferative diabetic retinopathy
2 X

2.1 K432 R AR AN [R) X3k 45 1 S 5 b 3%
522 #R 3D CVI-C1 #1 3D CVI-C3 Sk phe 2
S S X (F=3.103.3.036,%P<0.05) , H
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th PDR 44 3D CVI-C1 /h FJE DR 41,3D CVI-C3 /h T
XPHEZL A C DR 41, Z S WA G E X () P<
0.05), &4 ZHKH CVV-C1.,CVV-C3 TCV-C1 TCV-
€3 .CSV-C1,CSV-C3,ChT-C1,ChT-C3 jA{k 4k, 5
PGS 2 8 L (F=1.944 1.307.0.636,0.542
0.833.1.048 1. 061 .0. 864, P>0.05) (£ 3) ., %4l
2K IR 55 G MR J5 Al 3D CVI A L 22 54
BT & X (F=2.714 4.020, ] P<0.05), Hp
PDR 41K J 3D CVI /hF & DR 41, PDR 41 & fi] 3D
CVI ¥/ F X} B4 . & DR 41 .NPDR 41 #l NPDR 4 3f
DME 2, 2 R ¥4 G it 2% 5 L (¥ P<0.05) . 4%
Ao IR 2% Hh M b AN 3D CVIE Sk b A 25 5 3 T
Giil2 8 L (F=2.268.1.730,%) P>0.05) (£ 4) .
2.2 DR HE# 3D CVI 54 [R £

2.2.1 HEBEFULINI3D CVI 52 m & (a2 i [l
R B VT TN V) S A SN O G [N T = G 2B 3
Pk FE AR B H 9l = g L HDL-C | LDL-C | L | JR %
A SE IR R 2 8 B rhoc M 3D CVI Y 5 2 93

K (34 P>0.05) , DR % 42 F2 B2 HbA lc FIBE IR 95 s
SR M 3D CVI 52 m (¥ P<0.05) , 284
P 5] 09 4T 5 FE Ay - vt M1 3D CVI= 0. 540-0. 001 X 4F
# — 0.009 x HbAlc — 0. 001 x #i #& — 0. 006 x NPDR-
0.014xNPDR 4 3 DME - 0.019 x PDR, % 1F R® =
0. 107, AT AL (F=3.270,P=0.005) , & /R 7
P T AW SRR HbAlc J5 , DR 5 48 F2 B 2 vroe [
3D CVI fg 2 R %, PDR BR XJ /s M1 3D CVI 520
o, M %F F & DR HR, PDR HR o .0 M 3D CVI [ {i
0.019(95% CI:-0.031~-0.007, P =0.003) ; H &k &
NPDR 4 3 DME R, fH % F J& DR H, NPDR &
DME HE #.00[U1 3D CVI &A% 0. 014 (95% CI: 0. 027 ~
0.000,P=0.044) (£ 5),

2.2.2 M 3D CVI R E R & s v =l A
TR DR OGREEARE Y 0 AR T AR 4 AT 3 B ik
JE JH [ EE CH 9l =5 HDL-C \LDL-C L . R & A
SE FlHR FE 34 A & 5% o0 U1 3D CVI iy i 25 0 [ 1
(¥1P>0.05) , DR 42 72 B (HbA 1 ¢ FUBE IR 9 95 2 24

R3 BEHKEBRSHLE (xxs)

Table 3 Comparison of choroidal parameters among different groups (xzs)

20 5 HR %k 3D CVI-CI 3D CVI-C3 CVV-C1(mm’) CVV-C3(mm’) TCV-C1(mm’)
xof e 4 24 0.36120. 082 0.34420. 068 0.109+0. 041 0.901+0. 328 0.298+0. 087
7 DR 41 34 0.36420. 105 0.34320. 101 0.10920. 045 0.891x0. 383 0.29120. 066
NPDR 4 42 0.34320. 096 0.3280. 081 0. 10520. 050 0. 875x0. 407 0.29420. 100
NPDR 4 3 DME 4 21 0.310+0. 087 0.315%0. 075 0. 083=0. 039 0.741%0. 318 0.262=0. 083
PDR 4 18 0.280+0. 103" 0.265x0. 091" 0. 085x0. 046 0.710+0. 406 0.293+0. 086
F {4 3.103 3.036 1.944 1.307 0. 636
P 0.018 0.020 0.107 0.270 0. 637
215 R %5 TCV-C3(mm®) CSV-C1(mm?) CSV-C3(mm®*) ChT-C1(pum) ChT-C3( pm)
xif B 41 24 2.576%0.729 0. 189+0. 056 1. 674%0. 457 391.45+113. 55 377. 63+105. 98
¥ DR 41 34 2.507+0. 583 0. 18220. 040 1.616+0.336 381. 18+90. 44 369. 43+89.92
NPDR 41 42 2.58920. 900 0. 18920. 061 1.713+0. 571 380.75+126. 96 376.42+127.79
NPDR 4 3 DME 4] 21 2.308%0. 761 0. 17920. 057 1.567+0.513 337.72+104. 89 335.18+108. 37
PDR 41 18 2.560x0. 740 0.208x0. 062 1. 850+0. 484 403. 64£95.27 396.39+95. 74
F {4 0.542 0.833 1.048 1. 061 0. 864
Pl 0.705 0.506 0.385 0.379 0. 487

570 DR 4LHE, " P<0. 05; 54 AL W4, " P<0. 05 (FLIH K 77 2240 H7 , Tukey-Kramer K550) DR 4 FR 598 0I5 742 s NPDR 5 14 2 #E40 FR 5 00
o) 5% 722 5 DME < 3 B 8 S 7K i 5 PDR < 38 A= P PR3 40 I 555 722 53D CVIL: = 24k Jik 2% JE i 45 45 %05 €12 HLAR 1 mm o [M15,C3: AR 3 mm 55 opt U1
CVV - Ik 4 52 1L VR TCV k26 A AR L5 CSV -« Jik 2% i [1] B4R AR 5 ChT - ik 2% it )52 2

Note : Compared with non-DR group , * P<0. 05 ; compared with control group,”P<0.05 ( One-way ANOVA , Tukey-Kramer test)

DR : diabetic retinopathy ;

NPDR : non-proliferative diabetic retinopathy; DME: diabetic macular edema; PDR: proliferative diabetic retinopathy; 3D CVI. three-dimensional choroidal

vascularity index;C1 :central fovea;C3:parafovea; CVV :choroidal vascular volume; TCV :total choroidal volume; CSV: choroidal stromal volume; ChT: choroidal

thickness
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x4 BHATHREDOMEZRE 3D CVI LR (x+s)

Table 4 Comparison of 3D CVI in parafovea among different groups (xzs)
A IX 3 3D CVI

415 IR 4% .

I i T B4
X HE 21 24 0.372+0. 104 0.293+0.079 0.355+0. 056 0.348+0.078
J¢ DR 241 34 0.352+0. 099 0.308+0. 106 0.359+0. 122 0.342+0.116
NPDR 4 42 0.354+0. 083 0.292+0. 092 0.327+0.093 0.331+0. 085
NPDR 4 3f DME 41 21 0.337+0. 078 0.263+0.075 0.326+0. 086 0.336+0. 100
PDR 21 18 0.291+0. 092 0.246+0. 103 0.272+0. 114" 0.243+0. 093
F 1 2.268 1.730 2.714 4.020
P i 0. 065 0. 147 0.033 0. 004

576 DR 414, * P<0. 05; 5 %F 41 L 4, " P<0. 055 15 NPDR 41t 4% ,“P<0. 0555 NPDR 43 DME 41 L4, ‘ P<0. 05 (B [H % J5 2% 43 #7 , Tukey-
Kramer #;%) 3D CVI: = 4 [k 46 1% i 4 455 55 DR < PR AL 9 15855 2% s NPDR - 38 A= P4l B¢ o 490 000 [0 22 s DME < 6 DR S5 2 BKE /K i s PDR 2 38 A= #op TR
Note : Compared with non-DR group,“P < 0. 05; compared with control group,”P < 0.05; compared with NPDR group, P < 0. 05; compared with NPDR
combined with DME gr()up,dP < 0.05 ( One-way ANOVA, Tukey-Kramer test)

retinopathy ; NPDR : non-proliferative diabetic retinopathy ; DME ; diabetic macular edema; PDR ; proliferative diabetic retinopathy

3D CVI: three-dimensional choroidal vascularity index; DR diabetic

®5 FARERXE3D CVIZMERNSELERRSH

Table 5 Multiple line regression analysis of the influencing factors for 3D CVI in different regions
3D CVI-C1 3D CVI-C3
g
B 95%CI Frifeft B i P i B 95%CI FRiEfL B {8 P{g

W 0. 540 0.389~0.691 - 7.087 <0. 001 0.532 0.398~0. 665 - 7.905 <0. 001
A% -0.001 -0.003~0.001 -0.132 -1.333 0.185 -0.002 -0.004~0.000 -0.194 -1.978 0. 050
HbAlc -0.009 -0.018~-0.001 -0.194 -2.131 0.035 -0.007 =0.015~0.000 -0.173 -1.923 0. 057
i i -0.001 -0.004~0.001 -0.091 -0.963 0.337 -0.001 -0.004~0.001 -0.120 -1.285 0. 201
DR 2% (5575 DR H4%)

NPDR -0.006 -0.021~0.009 -0.088 -0.813 0.418 -0.005 -0.018~0.008 -0.078 -0.734 0. 465

NPDR 4 Jf DME -0.014 -0.027~0.000 -0.209 -2.036 0. 044 -0.007 -0.019~0.004 -0.127 -1.257 0.212

PDR -0.019 -0.031~-0.007 -0.341 -3.051 0.003 -0.019 -0.030~-0.008 -0.377 -3.407 0.001

T :3D CVI: = 4 bk 2% 5% 100 47 45 %50 HbA Le : WAL 100 21 35 19 5 DR W A 90 190 555 78 5 NPDR - AF 38 A& 1 4 I s A0 100 B 72 5 DMIE < 9 PR i 280 JXE K fie 5
PDR : 54 A5 P45 PRS0 0 BR6 45 5 C1: B4R 1 mm Ht M5 CF: B A5 XA 5 C3: AR 3 mm 25 0 M - TER0HE
Note:3D CVI. three-dimensional choroidal vascularity index; HbAlc: glycosylated hemoglobin; DR : diabetic retinopathy; NPDR : non-proliferative diabetic

retinopathy ; DME ; diabetic macular edema; PDR : proliferative diabetic retinopathy; C1:central fovea;CI: confidence interval ; C3; parafovea;—:no data

XF5g M 3D CVI 52 mm (¥ P<0.05) , Z 824tk
[a] YA 0 5 B o8 < 5% 0 U1 3D CVI=0. 532-0. 002 x4E
J% - 0.007 x HbAlc — 0. 001 x J§ F& — 0. 005 x NPDR-
0.007xNPDR 4 3 DME - 0.019 x PDR, # iE R’ =
0.126, [ 9 5 FE AT % (F=3.728,P=0.002) , & 7% 1F
P T AR R FEFN HbAlce J5 , DR 5 28 8 i 2 52 vhgs
U1 3D CVI §5% M B % , 4 T JC DR H, PDR HR 55 of
LU 3D CVI R 0. 019(95% CI: —0. 030 ~ —0. 008 , P =
0.001)(#5),

3 Wit

Jok £6% 165 0 R 053 A ] 400 ) JE 5 g 2 o v 2 O

R, B AR B2 32 3 i ChT VPl Bk 4 A 4L
SR M AR VIR S R 2, ChT B3 R KA &
PEUT CVIE A M T A PR AT DL G T T R A
ok 2% B85 1l 45 25 K0 W A8 Ak . e T — S FHRGE T DR
F OV As S H 2 % S B S AL A A 4k R
TEAR K48 B o A8 Ak o SR T 4 T T4k Bk 2% B AT 25, A
BIF 8 43 5904 3 BE 0 1 1 55 .0 MR SS-0CTA 52
BT 3D CVI, JF 40 7 3L 5 DR ™ 5 F i 2 [ 114 56
#4598 7% NPDR 4 3f DME [ Fl PDR R # 5 o .0
"] 3D CVI % JC DR HR B {2 T B%; PDR iR 2% sh.0 1] 3D
CVI 3 JC DR HR B & T R, ix 26 2 I /R fifi 5 DR i i
BB P M1 K 5% s (U ik 4% B6S I 45 A7 AE 578 . Wang
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SR B DR R CVD A1 CVV B R8I B
Nakano 2"/t % ¥ NPDR 4 3 DME 1 PDR % (1
CVD ik FxH B4, tAy CVD Fifif5 DR ™ 8 5 B 14 o i
A, 3% 2 o8 4 827 ™ 5 DR FR 3 ok 2% JB 1 55 77
FESEH X GABE IS5 5 — 80, e ™ & PDR 3% 3D
CVI (¥ REAK AT BB 5 Ik 265 i 45 30l Bk 7 3 TR0
Ko AR LI, 50 MALH t, JC DR 41 3D
CVI Jo B &~ B #a %, 1 & JF DME ) NPDR IR LI J%
PDR IR Ff 3 BE 0 [V 3D CVI i 2 AR, 5 32 vt 1]
3D CVIAY7E PDR HR B T R, 2% BH o B rhoo [T ik
25 JIR Rp A I A AR HE BRAE DR AP T, B 2 G AR a0
TR T U5 O Tk 2% B I AR 4R s W IR S R
Jik 45 Bt v K i A5 kAR T REXE DR 2 )5 &R

ABFFENS & 45 thoe M1 3D CVI i e & 31, PDR
O ML 3D CVI B & FRE, DL 7 &l 4
BIR AT S 3, X ol A8 A 15 ik 445 MBS i 37 2 A5 9, 2% B 3o
ABEA T 7 B g 55 v T Jik 4 R I A5 45 4 & A
TR AR T K 4% B I A5 AR Ak AT 51 2 RPE 4 itk
4,9 1 VEGF 23k, WTi fl 8osr A i 45 7= 22
AW R, Toi 2 DR 4130 52 xf B 28, 35000 35 vh .0
U] 3D CVI #54%, X 5 Goud 257 BEFE A, Ao fi] %
PLAg FE R CVIZE ETDRS [ k8 AN 7] 2 B o 22 57 JE 4t
2 S R T, Gujar 251 HF 5% DR IR CVI & BH, %
BEAPLO MR CVI SRR, S 55 Aol MR o bk 22
S B AT AR S CVI &y R R A 6, BA B LI
FEIFE AT T AT O AR R AE 3D BT
k. %F DR R ChT 484k, AR BF5E 45 H T A
] i 45 2 . — 2L 580 56 DR BRAH [, DR AR ik 4%
e RPN 115+ I/ S0 eI N 5 ) e o o NI
\‘jim‘zmo T , Ghassemi %[W W 3% & ¥, ChT M DR
FLAR B3 NPDR B BeZ2 i, PDR By Be3 IR . A5
KRB ChT CSV ZEdERg £ W B DR iF J 5 52 T B, O
FERGA W B I, $E 7R ChT 55 ik 2% J5E 5 o3 A 43 78 b —
B0, T RE B AR A WIS VEGFE T = 5 /& ik 4%
FEEHIr A= 1 76 38 A 5 0OVK 4% F5E B S0 4 1 [) B
Tk B o 8 3B, S 30 ChT 3>

WG IR KB, HbA Le J2 5% Wi Wk PR A8 e 14
3D CVI W, fells — TR B 1 F 7 1, 2 005 bR s AR
FHHPRTE HbALe K25 CVI R fifg ™ %
AR A DR s B I 2 0 B I % T i o SR T
Obada 25"/ IA ) DR M % ik 45 5 2 B 48 1k 15 i b 45
il B IR 9 5 S i IR) AN i R 2 G @ 3 G Bk Wang
2 U SR IR B 2 ST R TR BE 5T Ik 4% 5 4% A A 1 4 A Ak
5 DR A, KB CVI 5 DR “H & 82 5 & A

%, Hz Al et 5 Hoph A ¥ S B A 6 %, HIX 2 T 5%
F CVI (W58 76 2 -1 o

AWFRA LA 5e  ARWF SR 5 T A K i
N B 4% DR g A8 72 B a7 70 4 Hovk, Bk
I 378 P4 AH G B R A 43 BEE SS-OCTA ; [ B, 75 5]
1R AR R R IR 3038 85 AR T, LA B Oh 52 DA T 3K 45 1
i 114 ik 245 T 3 P14 5 5 0, AR IR SR A N T R okt
o T ORI 3E B AE A2 25 B DR 55 49 B 38 HEBR T 4
ST VEGF 259 803 E 4T T 4 90 W) 58 38 % o6 8 1) iR
G T K AR A T ik 25 S I I 1) T A S ), &5 R
AR L ARWEIE I R B 1 AE T AL AR IS O T A AR LR =
S OATFEG T M R I IE AR R I, R KBS 3D CVI
TSI F B LR, B2, K5 kb EE
DR B H EBEX 3D CVI i FHREAL, F.0 M 3D CVI 5
DR J™ 8 F B A ¢, B BE X bk 45 b ok I 48 3D il 45 48
H) B A BT BE /2 DR & 1) U S A1, 3D CVI E & 1F
Al Jk 48 B2 1M 38 7T R AT B 48 7 ik 4% B8 2 28 7€ DR
fER .
FlREmRge  FiA 1 4 7 R A7 1 2 g
EERBAR LRG58 IR SO RS/
i AR I8 SCIR S BB s F - 5 05 o B S5 BF 5 S0 A iR
VA5 7 B 5 2 6 < A W/ A TR B X S L 1A 5 D 4 <
BRS04 0025 2 I e KO S 8 5 BB . R SRR 9 % 3 A L
PO 5 B 5 S B SE R SR AT 3 S B R T
R R B B K 2 A B T A 2 B U AT TR B O
HLB1 6 T 45 5 0 B
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