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Abstract

Objective: To analyze the differences in retinal vascular parameters between normal subjects and
patients with non-proliferative diabetic retinopathy (NPDR) using an artificial intelligence-based
fundus examination system. Methods: A total of 158 fundus color photographs from normal subjects
and 158 from NPDR patients, collected between March 1,2025, and March 1, 2026, at our hospital, were
included in the study. Each eye underwent fundus photography centered on the optic disc. All images
were analyzed by an Al-powered fundus examination system to measure retinal arterial equivalent
(RAE), retinal venous equivalent (RVE), and arteriovenous ratio (AVR). Differences in retinal vascular
parameters between the two groups were evaluated. Results: Comparative analysis using Al revealed
significant differences between the normal and NPDR groups. The RAE was greater in the NPDR group
than in the normal group (t = -19.83, P = 0.000). Similarly, the RVE was greater in the NPDR group (¢t =
—-22.15, P = 0.000). In contrast, the AVR was smaller in the NPDR group (t = 7.02, P = 0.000). All differ-
ences were statistically significant. Conclusion: The use of an Al system for fundus screening enables
precise quantitative measurement of changes in retinal vascular diameter in NPDR patients, these
parameter changes are significantly associated with NPDR and may serve as potential biomarkers
for early recognition of diabetic retinopathy. This approach is significant for advancing the window of
chronic disease management and addressing regional imbalances in healthcare resources. However,
due to the cross-sectional design of this study, causal relationships need to be further validated by lon-
gitudinal studies.
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BEE A BRAE AT IIRF SR R S, B PRI O R B N 2 {5 (0 B AR PR i o ] ol PR g 1 B
BOT G s B, RN R B BRI 2040 FikF] 6.42 14, HorAobE R AL 55 A8 (diabetic
retinopathy, DR)/2 &z LA PR PE UL FF R AE 2 —[1]. 12593958 BRARRAE 5 BRI 9 Al 980 T Bl AT 2B
M AR, B TIRATEER 85 [2]. ERE N FZRA IR 5N, BT im s W aE s,
20~79 % FEpRIE B CIA 1.029 12, DR ER R EIX 34.6%, H A AER 5 ] (nonproliferative DR, NPDR) A
1451 W (proliferative DR, PDR)Z3 ] 5 15.06%H1 0.99%, £ N HRN A TERL A3 45147 (1 & ZA IR [3] [4]

P L RGN NAEME— AT RO R RIS R %, HIEESF S5 2 S MBS A R %
AHIAE[S]o IGIRHFFER B, DR EFH AR M SR 7 3CO7 3 SR R T IR AR R BB, X 51
Gt 7 E AR 6]. TR, IR ST EUOR R AR AR T TR TOE . Rl
BRI R 4% (Convolutional Neural Networks, CNN)7E IR J& EGAFAE TR U7 T R I B E 05, TEsh ik
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DLW AL E B A, SRR I S S BRI 3 H, X OO A B A ) E 27 1) (8], R
DR )5 3 A A i — 5 I I R AR AR

=
s
i
g
5
A

DOI: 10.12677/acm.2026.1662285 849


https://doi.org/10.12677/acm.2026.1662285
http://creativecommons.org/licenses/by/4.0/

i, R

2. RS
2.1. —#EN

2025 423 1 H~2026 4F 3 H 1 Hti2 THREERIARE, 1B ANHIL 158 MR, “FHFEE(51.20 +
3.100%, H AR 81 K, AR 77 R, 5tk 42 N, L 39 A; NPDR 4 EEIL 158 IR, ~FI4EE2(50.70
+450)%, HAPARS H, AIR75 H, B4 N, k41 N, FRERFEFRFL(4.92 £ 4.28)4F, W4l
SEUE P IAE BB T X W PR R LU 2 S e e v 2 7
2.2. ANFRE

() JEIEIMBERE, IRERBRGIEW: () RIE <21 mmHg; (3) BRI EZ TG 2 BOPE IR 2 Wiks
1 J2 NPDR 2 WitrifE[9] [10].

2.3. HERRARE

(1)PDR; (2) b s &b Ho b I PR S BORAL R B I 7K s (3) BEAL SR 32 i MM RO el . 3¢
TR TE S 2955 HE5RG T [ DR B (4) EDGIRI BRI IR W 53 (5) wiiEdl. LR 83
(6) LI BRI 2

2.4. &

EENHN RYSRF 4 H s IR R FEANI(AFC1I00 7Y, LiREREETREERAR, FE)RE
DARRAE Ay bl IR HE v, B PRI S8 4% i DR Bl PR 73 bR #E 73 9 NPDR 2H, e AL B XA i L
BRI 4 SKBNRKAN 4 S8Rk, b T8 by . &by BRI, BA TR IR E RGHT
PG, B 3015 200 P IR 2N K 24 & (retinal arteriolar equivalent, RAE). i M & #ft ik 24 & (retinal venular equiva-
lent, RVE) AR WX f& 51 /i ik LU AE (arteriovenous ratio, AVR).

25. GtFERE

BT $d K ] SPSS 26.0 Gt £ Ek AT Ab Bl . JESRAR B IS + druEE RN . WIESAR B At
7 1IE A P46 56 (Shapiro-Wilk 5) A1 7 22 55 MEAG 36 (Levene 1) 6056 45 5 S5 7% B0 96 2 16 25201 AT 22 551k
(P >0.05), e SERGK M. Fit, 1E# A4S NPDR 4108 RAE. RVE Fl AVR [ ELECK AT
FEA ¢ 1656, DL P<0.05 AZERA SR .

3. &R

AR R, NPDR 4LEE B XA B IK 4 & (RVE) MBIk 4 8 (RAE) &3 & T 1IE % 4 (RVE:
0.227 vs 0.079 um, P<0.001; RAE: 0.182 vs 0.072 um, P<0.001) (W25 1. % 2), AR IEE0E Ik HLAE(AVR)
B EPEK0.709 vs 0.812, P<0.001). PAIAIFERENER, ZRERITFE (P <0.001) (% 3).

Table 1. Comparison of retinal artery equivalent (RAE) in Zone B between two groups

%% 1. 74HI8) B XYL MFESN K 2 (RAE)ELER
2H 35 n 48 (um) s t P
NN YNCE 158 0.072 0.592
RAE -19.83 0.000
NPDR 4 158 0.182 0.285
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Table 2. Comparison of retinal venous equivalent (RVE) in Zone B between two groups

2. MLE B XML MERERBK S B (RVE)EEE

21 5 n J{E (um) s t P
IE#NA 158 0.079 0.748
RVE -22.15 0.000
NPDR % 158 0.227 0.296

Table 3. Comparison of the retinal artery/vein ratio (AVR) in Zone B between two groups

5% 3. M4HIE B XL MEEBK/ERBKELB(AVR)ELER

2H 53 n HE s t P
EwNA 158 0.812 0.087
AVR 7.02 0.000
NPDR 41 158 0.709 0.131

4. g

DR AE i BRI 5™ B UL I E R E 2 —, 20 30%I1) 2 ZpH PRI £ AR RS IR A7 6 A0 R0 AR ot
ERAI[1]. DR R SARRAE 1 5 A% 2 S 0 PR T AN S JEC RS 18 5, 500 AR o i o ool AR o B R 5 25 3 AL A
FE ) Fikedr ke mT REDR T v U5 5 00 M0 UL M 45 45 5 35580, T e k™ ke D) 5 v R 5 5 1) L2 P 2
A K F(VEGF) I RIAZEA K[ 11]. MMM EEFS DR ML, REZEVIMIC, WATHREHFRY
PR K A4 5K A AEAE DR A HEEE AT A, RIZEBA A T I R I A4 0 RS AR T, 0 P99 S ik i
& Iy k.

B A BLARH A B A J T 400 I S 100 A A A58 R0 V- e e 0 P e P L ) R A 00 D) 58 L 75 17
DR, ST R O IR IR HEAT 0 A DR PRI R B S B T E A H s E, R4
O8R5 300 A 5t N T cE AL 8 R 0.5~1.0 DD XA i . T, & b T 5 4 S R ki i,
i) Knudtson 2R AiHHSH RAE. RVE & AVR. Knudtson %5 [12]#E—3 &5 44k, I
IVAN A THEAL AL 0.5~1.0 DD X351 4 X FZEIME, 739435 RAE. RVE & AVR, R IVAN
AR AR S R TE<8%, (HIRERERT BRI HITAL . N T4t (artificial intelligence, Al)/& 5 H
N0 R T g Je AR 4ERRIE M i ME AR RS0, Wi AR KA WA BT 2017 4
£ Nature AT 7410 B RS I, WM ATk 91%LL E[8] , X T DR HITH#, ZRE M SR
TR R AR S FE XTI IE 90% LA B[7]. EE TANENME RN EEEE, T 201844 H,
HEAE T T B2 — RN T AR YT 15 4% IDx-DR FH TR DR 7EFRE (3T HRJRCAH B PR3 P4 400 D) 55
BN TERETA RGN IR CavIbiisn, ENAZHEET AN DR fHEhizkies, o3E TH
K2 B B RS R BT S HIE, W T DR (Il PR A0 Bl 7 i 5 #E

H AT DR 70 - BRI sl bR . S TR 00, (IR BEAE 5 IR f 28 1L SR e i AN AT
Wi ARFFTUESE AT A4 9 B I A 2 200 o508 0 m] iR ) s XU B, 1X 5 Cheung Z5[ 13182 HII “ If
TRECTEA AL " AW) & A 5T K I NPDR 4 RAE 5 RVE 237l 0E % 4T 5 152.8%#1 187.3%, 15 Wong
(14125 T IVAN BRI S 45 BT 7T EK B NPDR &4 RAE 5 RVE 2 HIEIEH ATHE 142%MTH
173%, PiEgs RS —5, HFREE NI FE N &V ES T TR ZER . ok, Aot
FALAI N NPDR &, R K IEGEEA DR BUANF ™ EFE A () NPDR W.4H, NG 2 i S 8B e A T
DR 43 A (B AT AR U K S AEE AR R OC R I S HCR AL A PR A 8t 76 D ) F 72 AR 43 B 36A1E
ADVANCE 50X} 11,140 FIE R B E BT 5 R, HEZk RAE A T @ P 0L IX [A], DR ke KU
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A FABAEAELL R RIRME: 5—, WO s, T AL I M S 408 (5 NPDR 2 [A]
(R T S SR T S LSRG R e 36—, FEAREAXTEUN, HONBEAUOETSE, 25 RIMEMERTRESZ IR, AR
FAEARRMIX . RNEZERHERPEIE. 5=, BR Al RS HIMERD T A NiIEZE, B E2IREK
BE. M SOEFPRHEFER R B0, KRR IE ] BERZ0A ML S8 AR R R, o g 45
AP IR R FHZGSREE, X EEPR 25 m] B A7 52 A0 0 I A B AR

[RIk, XA L S B I B PT R 8 DR IR BAR B AR B A5 2., (EIAE NS s i b
SV ET TFI B T — P30 UE . FREWE R B3 W A AR 2T By, AR IR B IW,
X} DR YT AEAE— € USRI {2 AL 21 5 50 T DLCEJ A [] A AR B A0 Do 1 A 23 50738 A Rk o) ik o 4 D)
FEGR ARG 12 W, SRR T IRBHE AR B v B 2B B TAE R 77, A RT3 sk X B Bt & B IT K
iRt e (5 T A W U S B P DX A S e

5. &g

gi b, AHFUEE AL E R HTIESE, NPDR & VLR RSN ke 12 0 2 75K, 1M zhis ik L e &2
BEARG, XSy T SUI0 2 A BEAL BT ST 3R 1WA o AU AT IRIRAS EHOR, AT DAE S BRHER S T
HERR DU 73 T AL R JBE AL A5 A2 AR AL, A — 8 R S A A X R A YE PG IR SRR A o 5V 120
$E7n 5 DR MRS SHeAs, HoRHm DR RS ReR, ScOliein s BN e Al , Eampm A
B, WA E A RRFEIFRAFEAR. 2 POrIariEtEAFIREFE, LR 0 R 24
Ak 5 NPDR KA K BIIFREKE, HRRE Al BUSEES AIE DR RSB i, B
AL BRI AW JE, YR BEAE AL LGB G 5 T BE R, Dy DR S8 500% ) ARG DAl B2 41 A
PALiB AL S
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