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Weia Y 2 FOHE PR ER 100 51 200 HR I IR B2 RE, I AR 405 [
PRI R DR 432843 ToHE FR v 4L 19 FES55 4% ( NDR ) 41 32 43l
64 AR AF 14 FH PR PR IS8 I A5 45 ( NPDR ) 4 38 3 76 HR
T T PR PR 955 PR I JIE 55 2% ( PDR) 26 30 1] 60 AR, Wik
Ivi) 1015 M PR A 0% 5 30 43 A A D T 7 AR A £k B
49 5] 98 IRVEMIER 41, BT i 2 5 & 4T OCT kit , HhAs
HHB H5E B XA L 482 (RNFL) fH 2540 i
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LEE . PDR 4] FH EBEIX 4540 X )2 E 4 RNFL . GCL IPL .
ONL FGIEAZ 25 4 M J2 )2 B2 B 52 AIK T NDR 4L RTIE # 41,
I B BE X P-4 RT JEEE ] & T NPDR 41 NDR 40 FlIE#
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WANARLLSEY) IPL( N ER) ONL( H e | 05 3R
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FRUA K SE-44 ) JEERE B i 5 T NPDR 4H (#4 P<0.05) . NPDR
2H R F BEBE X 4570 IX M) RNFL  GCL IPL  ONL F1iE /&
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Abstract

¢ AIM: To predict diabetic retinopathy (DR) progression
through macular layer thickness in diabetic patients
detected by optical coherence tomography (OCT).

« METHODS . Retrospective study. The clinical data of 100
cases (200 eyes) of diabetic patients admitted to our
hospital from January 2023 to September 2024 were
collected. According to the international clinical DR
classification, they were divided into the non - diabetic
retinopathy (NDR) group with 32 cases (64 eyes), the
non-proliferative diabetic retinopathy (NPDR) group with
38 cases (76 eyes), and the proliferative diabetic
retinopathy (PDR) group with 30 cases (60 eyes). At the
same time, 49 cases (98 eyes) of healthy controls whose
age and gender were matched with those of the diabetic
patients were collected as the normal group. All patients
underwent OCT examination. The thickness changes of
the retinal nerve fiber layer (RNFL),
(GCL), inner plexiform layer (IPL),
(ONL), photoreceptor cell layer and total retinal thickness
(RT)
compared among the groups. The Eta coefficient was

ganglion cell layer
outer nuclear layer

in the subregions of the macular area were

used to analyze the correlation between them and the
severity of DR.

¢ RESULTS: The thickness of RNFL, GCL, IPL, ONL and
photoreceptor cell layer in each sub - region and the
average of macular area in the PDR group was
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significantly lower than that in the NDR and normal
groups, while the average RT thickness was significantly
higher than that in the NPDR, NDR and normal groups
(all P<0.05). The thickness of RNFL ( central area, upper
inner and outer rings and lower inner and outer rings and
average), GCL (upper inner and outer rings and lower
inner and outer rings and average), IPL (upper inner
ring), ONL (central, upper inner ring and lower inner
ring) and photoreceptor cell layer (upper inner and outer
rings and lower inner and outer rings and average) in
macular area of the PDR group was significantly thicker
than that in the NPDR group (all P<0.05). The thickness of
RNFL, GCL, IPL, ONL and photoreceptor cell layer in each
sub-region and the average of macular area in the NPDR
group was significantly lower than that in the NDR and
normal groups, while the average RT thickness was
significantly thicker than that in the NDR and normal
groups (all P<0.05). There was no statistically significant
difference in the above indicators between the NDR group
and the normal group (all P>0.05). The severity of DR
was significantly correlated with the average thickness of
RNFL, GCL, IPL, ONL, photoreceptor cell layer and RT in
macular area (all P<0.001).

¢ CONCLUSION: OCT measurement of the thickness of
RNFL, GCL, IPL, ONL, photoreceptor cell layer and RT in
the macular area in the diabetic patients can evaluate the
progression of DR.

o KEYWORDS.: optical coherence tomography ( OCT);
diabetic retinopathy; diabetes mellitus; retina
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H R % ( diabetes mellitus, DM ) 52— Fl 18 4 A 151 44 952
o, L BERRAE Ry L BE, 2R AR 422 L NEBA
DM o 2 30% ) DM R 3 % B 0L IR I A8 2
PRI P BKG Z2 ( diabetic retinopathy , DR ) & &5 Ifil ¥ FIF 2%
L ) RE B A RO 22 3R A7 3 722 14 18 A 1 A 7 e OR IoF
B, AT BB A, fE R T, e A R BUR B T EY
Wi £ AR . RO R B DM g B2 B 2B K T, PR
DM k52 Afith, 2020 4F 42 BR AT DR A BLAE A2y 1.031
12,51 2045 4 FHE 0 E] 1.605 42", 5391 % BUAN K% i
TR O DR S 20K B YOG,

H 1991 4 % J& LIk, O 7 AH 1 W )2 49 4 (optical
coherence tomography , OCT) B i A IR B80S 7] w5k 1) 12
Wr T B BT SUROGH T35, AT 345 T 20 i R g A 8 T
PG, IF00 5 00 0 I 45 J2 A SR8 . Zebini 26 B 5T Bk 7R
DM 5 L P 2245 1 5 DR 9 R B A G, Bk
T8 D RE R AT Y A R 2 T B R FRARES A5, Pl 2RiR AT
AR SE 5 R N 2 I E B 28 2 4E )2 ((retinal nerve

fiber layer, RNFL ) | 25 40 )2 ( ganglion cell layer,
GCL) 1Py MR JZ (inner plexiform layer, IPL) f (S | 25 BE
XA RNFL F1 GCL #EA71EAS M T A DR (9 4= W hr &9
A2 H2ER S Xiang 55 BF 5 & BE/IN B 090 5L o
A2 AR A Z A AMZZ (outer nuclear layer, ONL) 28 5]
ECH L SN T 2R | WAL SO T R, SR, B T 0Tk iR
o DA SO 2H 1Y) 22 S A0 I S 45 S22 JEE BE A2 I DIR 9 155 3 e
PIBIFFE 485 e 1 AN 58 4 — 30, IRt A i 5338 5 OCT Kl 2
A DM AR5 B BEIX 42 R EE 00 DR 3 e, LU i PR 42
P

UBSE EitbRr

TR BIUEPEGTSE, Wk 2023 4F 1 H 2 2024 4F 9 A
TRBEMIA R 2 ) DM A 100 6] 200 HR I PR BERE, I AR
[ Bl PR TRT AL DR 43 ZARifE (2002 48) 77 43k Jo M IR 9% R
[ B9 A8 (non — diabetic retinopathy , NDR) 2H 32 #i] 64 iR
AR 5 P B R 9% A0 AR 9% ZE (non — proliferative diabetic
retinopathy , NPDR ) ZH 38 4| 76 [R 135 5 4 4 bR 95 A0 ) i
R AE (proliferative diabetic retinopathy , PDR) 24 30 {5 60 R .
WA ] 30 55 00 PR s KB 3 A 55 P 3] 4 A1 R DG T ) A G £kt
JHEE 49 1] 98 HRAE M IE# 41 [ A ABRUERL T (1) ((3) Al
(4) ], ARSI (1) F k=18 % ;(2) A DM Ml DR 2
WibRifE " 5 (3) A I | DR A 0 Y 8] 5 35 1E &, OCT A
R, IR MK <21 mmHg; (4) IR GERHSEHE . HEBRAR1E
(1) G IS 5 (2) G 505 R s 1 2 B K b B2 At A
W DRI 5 350 PR D) Bk 4% TS5 5 (3) & JT IR 9 7 R B
IR IE O CEERTT 5 5 (4) 80k Hi<-3.00 D; (5) BIFHE
JEHR TR TH R AR | 2 I 8 S IR BN s (6) B IR
PERIE O A8 NS I RPN 2 R G055 2 B RGeS LU
R B 2R G 55 R LA 22 72 5 (7) B T K
PP ; (8) A IFIFETIREA 4, (9) IR B . AW 4
BERefe i ottt A 255 MR8 % % FE )
A

1.27%E ICREHS HEEWR MR FERFEHTE;E R
RAECHIAIEEE 10-12 h A S 5H = EEHbKIL, 2R 4
ZHE A AL i 2 K 2 5 35 &5 WY ( fasting plasma
glucose, FPG) KV, TG 2 5# AURIAT OCT Kty 45 5
S 5B MNLVLT E E TR, 5 “Fast” model , LA
BREHLO My AT B O A R R &R (3
TG 6 mmx6 mm) , =4 (RFRATH) | il 43 B
H 2 wm B SRR 15 wm, 8 R (512%128) ,
TR Ay A A B B 3 W, B R A
PET ol 8 0 XA oA 55t 2 P10 A2 0 T 3 MR T AR
IO KB (J8 1) B3R 3 AN RO [ 53]
PIBBEH O Mo HA 1.3 fl 6 mm, L IMNA KX
(outer superior, OS) ; @ #h ¥4 X (outer temporal, OT) ; T
J5 AR X (outer inferior, OI) ; & ] #p 3R X ( outer nasal ,
ON) ; 77 N PR X (inner superior, IS) ; 5 fl] N 25 X (inner
temporal , IT) ; T 5 P #R X (inner inferior, I1) ; &5 P§ 3 [X.
(inner nasal , IN) ; 1 9& X ( central , C) . & 4% X, RNFL,
GCL IPL ONL DU/ 32 i 40 Jifd J2 1 S 0L 190 58 J5E £ ( retinal
thickness, RT) , & Ml & 3 IRICEHE I REH, TE
Ay 1 ey []— 32 BE A 52 I
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B2 43 W7 . % SPSS 26.0 {4k % O 17 40 B
TR n( %) Fms , RAAXCKR 56 IF 850 13t
R xts FoR , Z AL HLBCR O 22 5008, PR 3K
SR LSD—t K 56, SRH Eta 8050 b7 2 28748 1 F e B AR
EIWHSENE, P<0.05 BREFHAGITHFEX,
2R
21 MASEE—RERILE WHASS5HENMFR
W25 S HGHF 5 L (P>0.05) , BRIk s 72 Fll FPG
I LU 22 AT BT 24 L (P<0.001) | it — 5 P |
BWE1L,
22MASESHEHMESX ANFL EELLE WAS S
BHEPEAS 43 X RNFL JE B WA St % & L (P<
0.001) ,#E—2L W LA AE SR IL 3R 2,
23MASEHEEWMESHX GCL EELLLR MWHASSH
WA X GCL EE B Z R B A I EE X (P<
0.001) , #E—L W L gl R L2 3,
24MESEEEREHX IPL EELE NHS 55
B4 4y X TPL JEBE L 25 S ¥ G247 L (P<0.001) ,
H—L P LS R LR 4,

25 MASEHEEWMESX ONL EELLR WHSSH
WBEA 3 X ONL JE B g 22 R A Gt 2 L (P<
0.001) , #E—2L W LA EE SR I3 5,

2OMASEEHENMENRARTRAREEELE
VU202 58 BB A5 0 IXOGIERAZ 28 4 2 IR LA 22 5 1
HEIT#E L (P<0.001) ,#F— LW LWL 6,

27 MAESEEERMKI SR RT EELK NWHASS5HE
BEAS I3 X RT JRJE i 22 R A Geit 2% 3 L (P<0.001) ,
H—L PRI 7,

28 DREERESEME& S XIEFRMMEXME DR ™E
TR 58 BE X F- 2 RNFL  GCL , IPL , ONL 857 2% 41 fifd
JZH RT JE R BA FHOCHE (P<0.001) , W3R 8,

B1 ASREXTEE(ER),

®1 MASE5EF-RAMER

o B R PER (11, %) 7%?@ 1%)7?}%;%%% ] FPG
5 CEED) (X£S,a) (X%S  mmol/L)
EH 4 49(98) 25(51.0) 24(49.0) 49.82+6.51 5.02+0.69
NDR 41 32(64) 14(43.8) 18(56.2) 50.47+5.72 2.31+0.97 6.95+0.31°
NPDR 41 38(76) 20(52.6) 18(47.4) 50.00+5.64 4.29+1.43° 7.88+0.41"°
PDR 4 30(60) 17(56.7) 13(43.3) 49.33+6.17 9.70+1.49° 8.15£0.40""
X2/F 1.099 0.189 207.900 335.900
P >0.05 >0.05 <0.001 <0.001
IR W R 5 ° P<0.05 vs TEH 20 ;°P<0.05 vs NDR 41 ;°P<0.05 vs NPDR £,
*2 MASE5EEWHEKX RNFL EELLE (XS, um)
x| AR %k T C IS IT il
IEHA 98 27.00£0.41 11.72+1.80 25.28+1.01 18.56+1.46 24.46+1.98
NDR 41 64 26.55+0.53 11.43+1.45 24.97+1.16 18.27+1.19 24.161.76
NPDR 41 76 22.09+0.59"¢ 8.34+0.85" 20.22+2.13" 14.8421.07%¢ 20.33£1.72¢
PDR 4 60 23.51£0.59" 9.74+1.27%° 22.03+1.69%° 15.27+2.22%¢ 21.58+2.174
F 1606.000 96.561 195.300 127.102 85.771
P <0.001 <0.001 <0.001 <0.001 <0.001
Gail MR %% IN 0S oT 01 ON
EH 4 98 21.35£2.12 37.62+2.18 19.16+1.69 38.44+2.58 46.39+2.84
NDR 41 64 21.00+1.71 37.032.10 18.53+1.61 37.61+2.46 45.95+2.66
NPDR 41 76 17.37+1.40%¢ 30.13+3.28"° 16.24+1.76"¢ 31.97£3.34%¢ 39.37£2.02°
PDR 41 60 18.11+1.21%° 33.532.84% 17.06+1.82¢ 33.57+2.69%°° 40.71£2.57"¢
F 107.504 138.176 48.790 98.288 150.800
P <0.001 <0.001 <0.001 <0.001 <0.001

. C j‘jEP%IZ,IS %:IJ:??V\]%IZ,IT j@%ﬁmw\]%&,ll %TﬁW%E,IN ?ﬂ%—fﬂUW%IX,OS jjj:ji&l‘ﬂ:'z,OT ?@%JW"J%KIZ,OI NT

FTHNFRIX ; ON h BN IR X 5 TF 8 20 ARG R 5 P<0.05 vs TE#72H ;°P<0.05 vs NDR 4H ;°P<0.05 v»s NPDR 4 .
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*3 MASS5HEEWEHKX GCL EELLE (XS, um)
Saxil R %k T C IS IT il
IEHH 98 41.69+0.85 13.22+2.05 53.61+4.03 46.77+3.77 50.12+3.00
NDR 41 64 41.15+0.88 12.661.60 52.66+3.79 45.99+3.73 49.72+2.88
NPDR £ 76 35.84+0.80"" 11.20+1.04"¢ 46.71+3.01"° 39.30+3.25"¢ 43.20+3.60"°
PDR 4 60 37.44+0.89"° 11.9421.86™° 49.32+3.19"°° 41.25+4.87"¢ 46.55+3.98"
F 869.200 21.891 25.284 21.590 19.037
P <0.001 <0.001 <0.001 <0.001 <0.001
x| R %k IN 0S oT 01 ON
EHH 98 52.21+4.56 40.49+3.11 39.12+3.76 37.78+2.95 41.85+2.25
NDR #H 64 51.68+4.74 40.19+3.09 38.86+4.11 37.55+2.67 41.04+1.87
NPDR 41 76 46.51+3.62"¢ 33.97+3.70" 33.97£3.92" 32.60+3.93" 35.12£3.23"¢
PDR 4 60 47.61+4.44"¢ 36.09+3.33" 34.47+4.09" 35.745.35"° 36.12+3.35"¢
F 15.271 24.452 10.033 20.320 22.500
P <0.001 <0.001 <0.001 <0.001 <0.001

TE:C ORI DTS S B 5 INERDC IT 38U YR DX TR J7 RIS IN S N ERIX; 0S S 75 SRR X OT Sl ShERIX ; O Sy R

F5HNERIX ; ON KB AR X 5 1F H 20 ARG R 52 P<0.05 vs IE 4 2H ;°P<0.05 vs NDR 41 ;°P<0.05 vs NPDR 2H ,

x4 NASESEEREHE IPL EELLE (xS, um)
Sapi:! TR %% T C IS IT 1
IEHH 98 34.01+0.81 19.22+2.81 41.02+3.64 38.47+3.57 40.42+2.87
NDR 41 64 33.59+0.79 18.61£3.07 40.69+3.43 38.17+3.57 40.02£2.75
NPDR #H 76 29.82+0.83" 14.98+2.82"¢ 35.47+3.02" 34.95+2.86"¢ 36.44£3.33""
PDR 4 60 30.49+1.08" 15.91+4.50"° 37.03+4.50"° 35.65+£2.79"¢ 36.51£3.44"¢
F 15.780 19.602 20.863 15.816 14.100
P <0.001 <0.001 <0.001 <0.001 <0.001
x| R % IN 0S oT 01 ON
EHH 98 41.69+3.54 31.86+3.23 31.37+3.20 29.28+2.59 32.72+3.30
NDR #H 64 41.35+3.44 31.43+2.96 31.08+2.84 29.18+2.13 31.76+3.13
NPDR 41 76 36.48+3.92" 28.12+£3.26™° 28.30+3.24"° 25.06+2.97"¢ 28.61£2.54"¢
PDR 4 60 37.62+3.84" 28.57+3.31"° 28.72+3.41" 25.35+3.01"° 29.0122.46"¢
F 14.230 13.461 13.414 13.068 15.983
P <0.001 <0.001 <0.001 <0.001 <0.001

T C OIS S B J7 BRI IT Al A FR DX 1T AR T AR DX IN Sy Sl N ERIX; 08 Sy 05 SRR X OT St il SR 3R X5 01 S F

F5HNERIX ; ON KB ANERIX 5 1F 20 ARG e 52 P<0.05 vs IE 3 2H ;°P<0.05 vs NDR 41 ;°P<0.05 vs NPDR 21,

®5 MASSEEWZHE ONL EELLR (X£S, um)
x| R %k T C IS IT 1
IEHH 98 66.51+1.19 86.05+4.60 69.41+5.54 74.26+5.35 66.59+3.89
NDR #H 64 66.03+1.17 85.12+4.20 68.44+5.83 73.20£6.75 66.29+3.60
NPDR £H 76 61.20+1.15" 81.63+4.22"° 61.95+2.60" 69.12+£2.35"¢ 61.00+£3.15"¢
PDR 4 60 62.29+0.69" 83.54+3.95%° 63.87+3.24% 69.35+2.39"¢ 64.28+2.58"
F 14.908 22.111 27.530 10.723 10.365
P <0.001 <0.001 <0.001 <0.001 <0.001
ax:! MR %% IN 0S oT o1 ON
EHA 98 75.69+3.41 59.89+5.70 58.06+4.78 52.62+4.29 56.02+3.84
NDR 1 64 75.28+3.31 59.67+6.09 57.94+4.90 52.59+3.72 55.78+3.99
NPDR #H 76 71.99+3.60¢ 54.74£4.62¢ 52.87+4.14"° 45.56+6.12"¢ 51.94£2.82"¢
PDR 4 60 72.36+3.62" 55.43+3.47"¢ 53.65+4.11"° 46.12+6.18"¢ 52.04£2.56"¢
F 11.567 10.889 9.939 12.261 22.400
P <0.001 <0.001 <0.001 <0.001 <0.001

T C g [X 1S o E 7 IEREK 1T S ERIX ;11 9 F 5 IERIX  IN S NERIX ;08 9 75 ARFR X ; OT M3l 83K X ; O R F

FTHNFRIX ; ON SN BN IR X 5 1F 8 20 MARK R " P<0.05 vs TEH#72H ;°P<0.05 vs NDR 4 ;°P<0.05 v»s NPDR 4 .
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6 NASESEERESIRABZRAMEEELLE (XS, um)

x| R %% -1 C IS IT 1
IERH 98 15.28+0.30 17.96+2.15 15.88+1.81 15.75+1.59 15.37+1.51
NDR 41 64 15.02+0.41 17.52+2.25 15.74+1.76 15.41+1.60 14.99+1.19
NPDR 4H 76 11.42+0.31"° 14.17+2.57° 12.20+2.19"° 11.22£1.13"¢ 10.61%1.50°
PDR %1 60 12.40£0.37"° 14.61+2.61"° 13.19+1.75%" 11.45+1.05° 12.05£1.25¢
F 30.590 19.832 20.191 35.493 33.448
P <0.001 <0.001 <0.001 <0.001 <0.001
Faxdil MR %% IN 08 oT o1 ON
EHH 98 15.97+1.73 14.07+1.13 14.28+1.16 14.02+1.10 14.17+1.14
NDR 41 64 15.92+1.75 13.94x1.23 13.85+1.21 13.941.12 13.92+1.11
NPDR 4H 76 11.56+1.57"° 9.89+1.17%° 11.21£1.20° 9.91+1.26™ 11.99+1.14"¢
PDR 41 60 12.01+£1.47"° 12.59+1.44"* 11.50+0.96"° 12.11£1.16%* 12.09+1.25"°
F 37.990 28.891 31.662 40.174 11.500
P <0.001 <0.001 <0.001 <0.001 <0.001

L C RIS S F I ER X IT M N PR X 1T 2 F 5 N BRI IN &l N ERIX ; 0S Sl 5 AN X OT 38 R 3R 1% ; 01 9 F

FTHNFRIX ; ON S BN IR X 5 TF 8 20 ARG R 5 P<0.05 vs TEH72H ;°P<0.05 vs NDR 4H ;°P<0.05 »s NPDR 4 .

*x7 MASS5EEWEHXRTEELEK (X£S, um)
Saxi:! R %k T C IS IT 1
IEHA 98 284.17+4.80 254.33+20.72 304.35+13.65 304.09+14.26 301.94+14.22
NDR 41 64 286.62+4.46 257.20+19.68 305.89+14.36 306.04+14.69 304.22+14.20
NPDR #H 76 306.92+5.55"¢ 282.33+£23.72"¢ 326.77£20.01%¢ 320.41+24.05"¢ 325.06+14.95%¢
PDR 4 60 314.32+5.12°° 288.70+26.37"° 356.79+39.54" 322.10+21.52"¢ 339.25+20.98"°
F 12.222 32310 41.529 57.501 25.013
P <0.001 <0.001 <0.001 <0.001 <0.001
x| AR%Y IN 0S OT 01 ON
IEHA 98 308.18+17.50 265.47+22.01 266.37+20.67 260.92+17.20 291.92+22.31
NDR #H 64 310.74+16.72 266.05+19.19 267.54+20.13 261.50+16.17 300.37+33.21
NPDR 41 76 321.17£11.34%° 294.66+26.96"° 282.80+20.89" 283.91+16.59™° 325.18+32.24"°
PDR 4 60 321.98+15.24%¢ 295.24+28.69"° 286.30+21.70"° 288.16+19.67"° 330.36+26.74"¢
F 17.446 15.240 17.377 5.225 8.948
P <0.001 <0.001 <0.001 <0.001 <0.001
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