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Abstract

¢ Diabetic optic neuropathy (DON) is a common yet
frequently overlooked complication of diabetes mellitus
(DM), characterized by an insidious onset, nonspecific
clinical manifestations, and frequent co-occurrence with
diabetic retinopathy (DR), which often leads to delayed
diagnosis and irreversible optic nerve damage. Optical
coherence tomography ( OCT) and optical coherence
tomography angiography (OCTA) provide non-invasive,
high - resolution imaging of the retinal layers, choroid,
and optic nerve head, enabling detailed visualization of
structural and microvascular changes in DON. This review
summarizes recent advances in the application of OCT/
OCTA for evaluating peripapillary retinal nerve fiber layer
( pRNFL ) thickness, ganglion cell complex ( GCC)
integrity and vessel density (VD) in DON, highlighting
that microvascular impairment may precede measurable
structural loss. Furthermore, the potential of OCT/OCTA
in disease staging, treatment monitoring, and its
integration with artificial intelligence ( Al) for early
screening and risk prediction is discussed. By combining
structural and hemodynamic metrics, OCT/OCTA holds
promise for improving early detection, risk stratification,
and precision management of DON, thereby helping to
preserve visual function in affected patients.
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(diabetic retinopathy, DR) F b R R A A 22 9% 4E ((diabetic
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A FOE PR 955 A8 R R 06 22 ( proliferative diabetic retinopathy,
PDR) % DON % /LR JE 66.5% , DR FI ] fiEfERE DON
% H % DON & 5T DR, H AT #IA % DR & —
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I AR R, B 405 J 38 B AN e PR LT O A A T
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f# (optical coherence tomograph , OCT) FI)';2% 4 TWrZHH
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g By ik ( central retinal artery, CRA) 7> 7E M & H B
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AR b R AT M AR B, A N A KRR
(vascular endothelial growth factor, VEGF) SEIVETT A I B Aff.
PRI H UL 0 VEGF Wl F RGC & #E 1 2
PREPPEFIT BT VEGF 259 T B2 N DM A8 35 9 2858
PR Y Vujosevie 25 BF 53 % B RN A 78 JC i R 7T UL
DR #5845 i, AL 50 J5 Bl VD A 3 R AR (0,18 £0.02 s
0.20+0.01, P=0.003) , Ifil 45 43 3 % &5 F1LE 43 2 K BE 7R B
B (P<0.001) 5 17 7E 2 HE X, A2 11 3L DR B A& 3
VD FEAR, 3 2 B AL A B B ik 50K B 40 I 4 ( radial
peripapillary capillary, RPC) A9 Il 45 028 L 8 30 X 0 R &
Az ,RPC AL AT BEARER DM AR il 787 5 s 1) 7% 300 i R T 4%
fiE, Mase %™ % #l RPC J& 4 £ RNFL 58 5 P () 1 2 4%
¥4 ,0CTA H15 S %05 4% )5 ] RNFL( peripapillary RNFL,
pRNFL) JE B Y fif b HAH G UE 2 7ETE DR IR S22 1Y
DM 8 Hh A7 78 B0 A 2 oo R oL A i B, PR AR
DM AHOCHRS G 126 |, B & B 2R AT MR8 Bl T 9l
B A 3 e 2 R S 3 Y TR T
2 OCT/OCTA 7£ DON =iz F

H T LRl 22 At 7 e S A DR 12 T 32 4 LR
JEAG A, A0 475 FR A I R R I LY | L0 5 i HLAZ ( visual
evoked potential, VEP ) J R JiS 9 )6 & Il 48 1 % (fundus
fluorescein angiography , FFA) 4%, 439G FFA ] WA 4%
iy VN1 el NS SE21 (K =6/ S € T Gk S il
MO S M AT BEDEO B ., B FFA 77 B K 5 i 52 ),
J& T B A, Az RS 1 A8 4 2 B (AR 52 0 % —
LA T2 A0 (9 43 B G R I 32 B . OCT 1 L5 5 3
R AR ARL, SR Y S . OCTA T 3 25 1ML it %
P R 40 5 A AR R = 4 ML PR . 5 FRA AR LL, B
AU SEH (1) TR, & AR (2) K drth
B ERAVEAEAE ; (3) TS i 0 PR = 4R U, BoR IR
[Fi) J22 TR ) AL 008 PRI, AN A AE DG 3R 08 e 3 A8 2 D' 1 ke B
G5 (4) AR 2540 SR IR S8 (5) FEC FFA fifi
JHFEAE R 391 4 B0 40 i R JEC A2 167 . OCT/OCTA
LI T AR 28 K B BEIX I S50 5 UG PR 2 AL, RERE TE I

PR R S 3 AT AS I 80 VR 7 1% B 28 145 5493, OCTA 43 )2 1
TSR BEILIE 2,

2.1 OCT 7#£ DON &# T AR aER  OCT fEfis
T A ) JEE R R A 28 4% IR A5 4, WLEE RNFL 28 8 & RGC i
i, Lee 257 Fl Pekel 2 ¥4 DR Y DM HE & 2 4
2, RIGFE =10 a 2119 pRNFL FHJ B (92.248.2 um)
WBEMRTIRAE<10 a 41 (94.529.9 wm) Flfidt HE X 18 41
(96.0£7.9 pm) A 27 EA G2 L (P<0.001) 3%
BT 9 A X RNFL 22 B M5 40 9 52 i, R AT 41 3 3¢ B
RNFL A8 AR 2 5 DM A2 K i 2 i /K S 25 W AR 56
AR, GCC # TA 0 AE BT SRR b Jz W i 25 0 81 L Pekel
LSRRG I, TG DR 1Y DM SR 5 Al 245 40 e )2 R %
I T BT BE, B2 7R DML 30 B 77 7 0 ) JE P )2 i 42 2
P, AN, OCT BERS AL AL S5 S50, IR BI I 2 25 45
AL W OCT P, Befs ) A WLEE DON if J& vt RNFL
GCC B ARELAH S E AR | i i 0 A 7 30T
At T ZE A 2 4 SR W 1 i B A R TR AT

2.2 OCTA 7£ DON BT A RAIMA OCTA fig
e 4y BT AN [ )2 UL S 19 VD, 2 THF5E &R B, DR
T E BT X VR J2 B A0 005 P\ (superficial capillary plexus,
SCP) K RPC X I VD W2 F &% Li & K,
NPDR f# RPC % B H BRI /b, H 5 RNFL B
SEOE A &, 48 Il gV VR R /b BT ORE O T A5 A R 0
Erayman %Hﬂiﬁgﬂ;‘ﬁfm RPC VD Bifi DR ™ 5 5 i3 3%
Sk T B, FE X IR 4L G DR 4 ¥ NPDR 41 |
HiEE NPDR 41 Al PDR 41, RPC VD 435I 4 56.47% |
55.72% .54.20% .53.06% 1 51.80% ( P<0.001) , i B f35 1/
IRREAT S 2 A P R S — B R Cao S5 ST IRIE
SC,FEJC DR A DM M E S 34 VD (46.51% +
2.23%) . INEB 34 VD (48.98% +4.86% ) M 5% F- 4 VD
(48.77%+3.00% ) ¥4 &b 2 A T fg B Xt B4L (40 50l Ry
50.97%+1.45%, 51.46% +4.48% , 53.12% +1.83% , P<
0.005) , JUAEZ M IE, VD FREHIEN A 8 ML
SR, 1 RNFL 2 BEATE 3 AN R 35483 #2875 FF DON

B2 OCTAZEMmAGREE A MMEZ ;B AR B AIMAE M ; C. )2 BANMLAE R ; D hJZ BN MAE 9 . 2 B 40 ML

W F k46 5B 40 18 2
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LA, O A HE T R PT BB SE T RNFL 45 4 M 4 4,
OCTA Y57 — M H AT I 37 0 7 R 2 5 IR 2 I A
5 BB DM, LA R bk 46 156 40 1M 45 ( choriocapillaris,
CC)WEM: 4878 A ] J2 U UL 3 % b 2 A iR B2 i), e b
Wi H s X AT, BT A2 A R R R T R X, A A
AR A S S %
2.3 OCT/OCTA &N MMHIEAREX  OCT BS54k
A5 OCTA /RN ML AR AL, B B A AT ik — AL R NVU 7
T MURRIRAS R B 2 M HLHD , S2EXT DON S 3 1E 2 1) £ 4
Pl AN, OCT/OCTA SR ] Rl IR 432 B 5 4 it
ALK . RNFL 5 GCC J5 & I 3 B 0 4% S0 ¥ B X
VD B @0 B AT DON & KBS ANA 75 i A<
W S e BB 5 Bl U TP P R RS T R el R
AN, $ R TR T A SE AT RESE AL
2ARAKRBEREmE % OCT/OCTA 7E DON #F 5% @
B KW AR A TR . (1) RS = 7 A IR
BRIZ ) S Jm IR AR 5 (2) OCTA JEvk B 7 I I i
J&E K 7 ), T R AR A o 7 4 18 X SR 5 (3) AR A
[ S BRI 25 5 (4% BF 5% 1) 1 1 s vl LA
HEEE,
3 OCT/OCTA 7£ DON HiZHi RiairaE X
3.1 OCT/OCTA Bt & Al 2 I DON i F A T % 6
(artificial intelligence , A1) FIVR & 22 > (deep learning, DL)
B o Ut R, 95 T R 25 ) W B A RS (Food and
Drug Administration, FDA) #t #E T~ A 3i) DR i A %, Wr
DR AR AR S 40 ) 3k 3] 96.8% Fil 87%' ', 3T
OCT/OCTA FEHY AL 2 R G0, E 80 FH T 2 Fh R R0
T A AR A EEAE DON (9 BRI R XU EA v &
VEVER ., ZBiRITT 44 RNFL 5 GCC JE B W& 5 HEFIX
VD SERCAR2EFRER , 456 DM J e 55 I i 2K 7 S5 R A
B iR EIR G R SE TR A B AY RRAE O 18 LA K AT
il R iR B LR 2 ) Bk W EE S KU TR R R I A
Z s N S0 AR R ()RR R S R — B, Rk
55— B RTEPE 22 TR0 RS, DL TR 2R R 7 I R 7
A P W KA R AR A B R A T AT S I R AL
3.2 DON Wy #&lyrix & OCT/OCTA XM HEFTEX H
HXF T DON, 32 %2 78 45 ] b 45 4= B 1 Dl A e 1 JE ik I
HATLEAET . DR J2 DON (3L [R5 BEARAF & RGC 1Y
ST 390405 TR o 28 B R AT R R A B B, A ok
PS5 RGC AYAEIS A A — P 7 b, s sc s
5% % B U5 M #2883 T ( brain — derived neurotrophic
factor, BDNF) 7] i} 2 2 = DM /M # RGC B 7 TR R
ITAESR 56T RGC B R4 A i o th LA T | AR
R RGC 55T 41 AT 2E Y RGC RELN A M IS W A7 T |, 3T AE
HAE 1 AW R B S R — R Y H A BT
Fel0 AR DON B E R LM 4R .
OCT/OCTA 7E4T VEGF /47 DR i 8 v HAT & 2
FARSF A EL, FH T VTN 30 7 3k R 100 4 B 40 T g
IH5 0 OCT M () RNFL K GCC J& JE 2548 A5 vl PEAS Bt
VEGF JRI7 X 2045 M 52, BF58 & B4 B e K
M Z K52 BT VEGF /397 )5 , RNFL 3¢ GCC JEFE 2 i 3t
Mgl , 3R 7E DON B A M 445 E 1Y DR B34,
OCT AALBERFAf 7K I 71312 , 348 ] il By S 00 b 2 285 440 11 AR £ 7
PER S BIEAESERE Y L OCTA W] 5 543 W 2 B K 435 S0 [l
B IEWONAERED:  LOWESHT VEGF JAYTRITIG VD 3500 3
AL, RILIGR b, 454 OCT Y4 38 Fr5 OCTA By
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pRNFL 253, OCTA N BETE - 3t 15 7= 70 435 % % B IX F 00 24
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DON £ 3 7t 1140 1 70U TF R B A 3 7%
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