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FiEER, 713,64 H KIBE1 FDRIL 5logMAR BCVA £ 41544 (r = 0.556.0.576+0.461, P < 0.05),
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Abstract

AIM: The changes of disorganization of retinal inner layers (DRIL) in patients with diabetic reti-
nopathy (DR) after regular reception of anti-vascular endothelial growth-factor (VEGF) drugs
were observed, and the correlation between DRIL and visual function and the effect of anti-VEGF
drugs on DRIL were analyzed. Methods: A prospective study was conducted. 23 cases of 30 eyes of
DR patients admitted to our hospital in 2021-10/2022-10 were used as research subjects. The af-
fected eye was treated with 3 + PRN intravitreal injection Conbercept, and the follow-up time was
6 months. Before treatment, the affected eye was divided into DRIL < 500 pm group and DRIL >
500 pum group according to the length of DRIL within 1 mm diameter of the macular area. The dif-
ferences in pre-injection data and the differences in best-corrected visual acuity (BCVA), DRIL
length, foveal retinal thickness (CMT) and ellipsoid zone (EZ) fracture length before and after in-
jection were compared and analyzed, and the correlation between DRIL at 1, 3 and 6 months with
BCVA and CMT and ZE fracture length was analyzed. Results: DRIL length, CMT and EZ break length
were different between the two groups before treatment (P < 0.05), and 1, 3, 6 month BCVA, DRIL
length, CMT and EZ break length were improved after treatment (P < 0.05), and the improvement
of DRIL < 500 pm group was better than that of DRIL > 500 pm group (P < 0.05). The Spearman
rank correlation test showed that DRIL was correlated with logMAR BCVA at 1, 3 and 6 months of
follow-up (r = 0.556, 0.576, 0.461, P < 0.05), and the correlation was stronger and positively cor-
related than CMT and EZ break length. Conclusion: Intravitreal injection of anti-VEGF drug Con-
bercept can improve DRIL in DR patients. DRIL is more correlated with visual function than CMT
and EZ, and may be a predictor of BCVA improvement.
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1. 51§

R PR3 BRI 5955 72 (Diabetic Retinopathy, DR)A2 B bR Ji 8 2 IR 350 55 ™ B AR AU F A [1], 24k T
VEAERS NFFRL ) T ) = 225 . BF R 3R W, L N B2 AE K BRI (Vascular Endothelial Growth Factor, VEGF)
257 DR BRG], ER—FEFRMEEEMEE AR EAR2], £HTKISE DR KAEM &
SRR T [3]. 1 VEGF 29Miiil 5 VEGF 454, FHM VEGF KL ARIME S (&3, BHIEIE AN R4
RO AE L T A U AR A AT, TR IS AT R P 3 IR A e ) B8 A IRk i . BB .
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DLIIHT VEGF 2596 AR T L BT AR 76 35 | 75 Bk 5 DU A5 Y624 AH Wi 2 534 (Optical Coherence Tomography,
OCT) 2R &M iR EE M E LR —, Eitm | REXN MM S Z A2 KI5 5T HLHC R T
NR[S], AT AW A PR A ) JEE 5 4 A8 Ak R 12 W7 R V6 7 B JES 8 073 7 SR 17 9 O 4 155 o 0 ) B i J2 85 ) 3R L
(Disorganization of Retinal Inner Layers, DRIL), BI#f#& 542 - A MIRER G185 NI ZE A AIE A
%2 AR AFAETCITAR A A X IK[6] . Yilmaz [7]58 KB, DRIL AJ g 40 R4 i b e sy ik L2 B8 3 1R A
W L) RE TS AR T SRR AT SE4S 2. Nguyen S5 [81A B, AL FEE o e ik (FL 28 28 IR 1) DRIL Y0 B A 2R 1)
IR 2 IR RO . IS [O1 A B, 61 67 i 98 4k i s B /K A /0 (¥ 23 5 DRIL ARG . 47 [l A A 5% DR
T 5 P 2 AR AL IR 90 DA S Bt VEGF 2595 S5 M ORI FE i /b o ASHIE FEd i X B 2 52 Bt VEGF 259
FAVEE VAR TT 1) DR & ML 2 25 25 L OCT MR AT BT W %%, 438t DRIL 5L 881AH G M LA
JAt VEGF 2%} DRIL [540E, #iE DRIL 7E DR & IIE RS M E, B 7EXT DR MG RIZ 16 S 4t
T ]

2. MEMGE
2.1. ¥&,

BTREYEIG R . BF A Sk BN 2021-10/2022-10 FeBeitia it DR23 i #3 30 KRR, Hor, Bk
12418 RHR, ik 114112 RiR; AR 15 2, AR 15 R, 6% 38~81 (60.43 + 13.00)%, BRI L
5~26 (11.50 + 6.46)F . AR LA HZE A axdifiiiiy, S BAEIFEE S EE .

2.1.1. PNERfE

1) Frer (FRIERE R0 05 A8 I PR 12T 15 79 (2014 4E)) o DR i2WibsdE[10]: 2) [ 3 + PRN (¥
S IBAA s PN Y S A PG AT T s 3) BEAL R A P VEGF Z5W03497; 4) it OCT K ey, SomAl i s i
BEX EAE 1 mm PNAZLE DRIL; 5) LA I MIEE KL ZE . FRERPEIT AL A 25007 5 S Ath HR JES 5% 5
6) TLHCHR . AR A IR IR S, 7) nIREY 6 AN H .
2.1.2. HeppdmifE

1) BEAEA IR OV T BRI TR 2, 2) R PR A0 It 8 255 5 S Y6 IR RV vl 52
MR gL 3) WEMAREHRERE, FETRETFARE, 4) WHARITEAREESE, 5) ANEERER
1897 M BETT
22. B

221 —fgieE
FT A7 S IR 34T B 5 IEA 77 (Best Corrected Visual Acuity, BCVA). HRJE. ZUBAT S mss . AR .
OCT. HRJE¥EI s %5 (Fundus Fluorescein Angiography, FFA)Z: 46 £ .

222 BT

BIRERR, W, BN, TR, 0.1%B4ERRL. AP KA SE, PR 4 mm AT IR
2, JENRERIPE Y 0.05 ml, ARk, THEEMRSIRRATIR, ARG ERA LM, B
o FARMEF—ARE T,
22.3. iIRUNE

SRHRIAT 3 + PRN BSR4 9T VEGF 254 FRAVE 6T, 5 9A Y7 5 K FH Rl — BRI 77y 4%,
BEVIMLESIARIT S 1v 3 6 NHESHCER . W HEW S ARG /T ST 5 A [FIIF [ B BCVA. AL I 3
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PEX 1 mm BEAZN DRIL K Aroc A0 S (Central Macular Thickness, CMT) A5 4447 (Ellipsoid
Zone, EZ)Mi &K EEARA . 1) R EIBRFRAEX B 713317 BCVA K, 1cskit 3 5 s/ 7 1 A x
H(LogMAR)ML /71 5% . 2) R FH#E[E Heidelberg A = OCT AT AL IR BE X B 42 1 mm A ) DRIL &
fE. CMT DL J EZ B K BE (Y 2 A W2, KR K BE S I I & . i 2408l R — AL BRI A7 &
ME 3 PIHBCFIHORATIC T, FEIRYTHT, ARYEALM 5 BE X B A% 1 mm I DRIL K, #4424 DRIL
<500 pm ZH A1 DRIL > 500 pm 2 % b6 44t 2 20 5880097 R BORHK 22 7 DL AR 2510 J5 AN TR [A] B BCVA.
DRIL KJ¥. CMT K EZ i KEESHZR.

2.24. Gtoth

AR 2B B A3 ] SPSS26.0 (IBM, Armonk, New York, USA)BEAT B8 7047, W BE 3547 IE S PER 6 5
Xof AR B IR IEZS 73 A T H & Bk}, s AP IME AR HEZE T AT IR, RS REAS t KBk AT 22
SN WM IEZS AR, E A R A A E R U B AT R R, R RS BUE R (A U
Krgs, AP A BRI BT 25 5 b R EOEERE, (R 7 R Rk (Fisher i DI MEA2:) 3047 22 57
PEAMHT, W& AR A A Ve 40 M, {8 Spearman FRAH A IO TV, FIAHOE R3 r TR O 55
sy AHTIAA P <0.05 NEF G2, AR NS o

3. &R
3.1 FAEE—RARELE

23 41 30 HHRH, DRIL <500 pm 4141 DRIL > 500 pm #5358 11 5] 12 KR, 12 %1 18 HHR. 2 41
SRR AR . DM R TR AR ELBL, ZE 57 B4t i 5 (P > 0.05) . ¥R YT Il 2 413 DRIL K JE(Z = —4.432,
P =0.001), CMT (Z=-2.075,P =0.038), EZ WiZK & (Z =-3.264, P = 0.001)M tbEk, Z=RIA R
B (E D). 2 HEERIT VISR AR RGN . BEIEIEA AR, SR IRAREIER
JiE o
Table 1. Comparison of data before treatment between two groups of patients
= 12 ABEIRTTHI SRR

2H 5 DRIL K& CMT EZ WK
DRIL < 500 um ZH(n = 12) 390.00 (222.50, 460.00) 306.00 (262.00, 407.50) 225.00 (162.50, 487.50)

DRIL > 500 ym 41(n=18)  850.00 (659.50, 1000.00)  514.50 (308.50, 739.25) 585.00 (400.00, 880.00)
z ~4.432 ~2.075 ~3.264
P 0.001 0.038 0.001

3.2. MHBEIAITHIE BCVA LB

BITIE 1. 3+ 6 A MZ4LE#E BCVA ¥WEIRITITEGE, ZRIAE G = (P <0.05). HI7 )5 1. 3.
6 1, DRIL <500 um 41 BCVA ¥fF DRIL > 500 ym 21, ZRA G iF%m X (#E 2, K1),

Table 2. BCVA comparison between two groups of patients before and after treatment
2. 2 tABEIATTHIIG BCVA LR

45 BITHT 14H 31 H 61 H
DRIL < 500 pm #ZH(n = 12) 0.70 (0.54, 1.30) 0.42 (0.33,0.60)°  0.30(0.22,0.32)°  0.20(0.13, 0.30)"
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Continued
DRIL > 500 pm %H.(n = 18) 0.92 (0.60, 1.13) 0.76 (0.37,0.94)°  0.46(0.28,0.70)°  0.40(0.22, 0.73)"
z -0.213 -2.165 -2.131 -2.793
P 0.832 0.030 0.033 0.005

e TREFIRITHIHLL, P<0.05, ERAGGIEEL.

1.5
-~ DRIL<500um
« -+ DRIL>500um
> .
510
[==]
&
%o.s—
2
0.0 T T T T
VRITHT VRIT IS BITJE BT e
“H =1H ~AH
|

Figure 1. Comparison of logMAR BCVA between the two groups before treatment and 1, 3 and 6 months after treatment
1. J&JTHI. JATT/E 1. 3. 6 NAFLHER logMAR BCVA LA
3.3. MEBERITEIE DRIL KEHE

1BIT G 1.3, 6 M H A DRIL KEESBOIGIT R, Z RIS 52 X (P < 0.05). A7 J5 1.
3. 61~ H, DRIL <500 um 41 DRIL K Z#)% T DRIL > 500 um 4, ZJAE G255 (F#E 3, K 2).

1000
-~ DRIL<500pm
z 800 - DRIL>500um
=
< 600
1)
£
=~
= 4004
Z
2 2004
0 T T T T
WY HE WY IR Iy R IR
—1H =K A

B 1]
Figure 2. Comparison of DRIL length between the two groups before treatment and 1, 3 and 6 months after treatment
& 2. ja¥7aEl. JBfriE 1. 3. 6 NHEEMR DRIL KE LR

Table 3. Comparison of DRIL length between two groups of patients before and after treatment
3.2 A FIATTHIG DRIL KEHE

2H 5 MEDREEL) 11MH 3NH 6 ™H
390.00 240.00 200.00 190.00
4] = * * *
DRIL=500pm 21(0=12) 95550 460.00)  (200.00,357.50)°  (160.00, 245.00)°  (107.50, 235.00)
850.00 650.00 590.00 425.00
4] = * * *
DRIL > 500 um 21N =18) 65950 1000.00) (502,50, 899.50)° (287,50, 761.50)° (23750, 675.00)
z 4432 3.923 3302 2,902
p 0.001 0.001 0.001 0.004

I RETIRITHIML, P<0.05, ZRAFLIFEL.
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3.4. FEBEAITHIR CMT L&
BITIE 1. 3. 6 N H AR E CMT BEUAITRIFEAIC, ZRIA S #E (P <0.05). ¥HIT)E 1. 3.
6 N H, DRIL <500 um 41 CMT ¥J{&F DRIL > 500 um 41, # 34 4iit 2 X (# 4, 14 3).

800
-~ DRIL<500um
-
600 DRIL>500pum
g
= 400+
=
(@)
200

1 1 1 1
WITH WITE  BTE WITRE
“AH  =AH AHA
i 1

Figure 3. Comparison of CMT between the two groups before and 1, 3 and 6 months after treatment
3. J&ITHI. JBITE 1. 3. 6 NBARERIR CMT ELLi

Table 4. Comparison of CMT between two groups of patients before and after treatment
4.2 tABFEIRTTHIIG CMT ELiR

2H 5 YRITHT 11MH 3MH 6 ™H
306.00 247.00 210.00 180.00
4] =
DRIL <500 pm #1(1=12) 955 0. 407 50) (223.00, 266.50) (171.25, 267.50) (135.00, 227.50)
514.50 337.50 267.50 227.50
4 =
DRIL > 500 pm #(n=18) 345 54 739 25) (249.75, 438.75) (215.00, 400.50) (187.50, 272.50)
z 2,075 2372 2078 2,207
p 0.038 0.018 0.038 0.027

3.5. MABEIATTHIE EZ BiRKELLLR
BITE 1. 3. 6 MHPALEE EZ WK RO AT, ZRIIERITFEE NP < 0.05). JAIT
J& 1. 3. 6 N, DRIL<500 um 41 EZ Wi K 4% F DRIL > 500 pum 4, 734 405 X (# 5, K

4).
800+
-o- DRIL<500um
~ 6004 -# DRIL>500pum
£
=
£
50 400
=
@
=
N 200+
0 1 1 1 1
FERA:I) bEprdE) BT BIT e
—H =4YH ANAH

I 18]
Figure 4. Comparison of EZ fracture length between the two groups before and 1, 3 and 6 months after treatment
4. JBTrEL JATTR 10 3. 6 NAREER EZ BiRKE LR
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Table 5. Comparison of EZ fracture length between two groups of patients before and after treatment
2 5. 2 tHEBEERTTRIE EZ WK E LR

A5 RITHT 11MH 3IMA 6 1A
225,00 200.00 115.00 95.00
4] =
DRIL=500um #1(0=12) 16550 487.50)  (152.50,307.50)  (100.00, 182.50) (0.00, 137.50)
585.00 370.00 270.00 200.00
4] =
DRIL>500 pm #(n =18) 406 50, 880.00) (337.50, 670.00) (197.50, 362.50) (0.00, 257.50)
z ~3.264 ~3.668 -3.022 —2.241
p 0.001 0.001 0.003 0.025

3.6. DRIL X9

TERTH P Z S, RATCAUEH, BEERRIMZELR, BCVA. DRIL K. CMT. EZ WK E
BIRP RIS, ISR, 697 1. 3. 6 N A KBV DRIL 55 logMAR BCVA 25 (r =
0.556. 0.576. 0.461, P <0.05), JHAHKT CMT Ml EZ Wi K&, Mo ER, HYNIEMSE,
HIRATAT LS H DRIL 5 BCVA BRI R A4t 428 X, DRIL AJRE/E BCVA HGE I FIA 2= (% 6, &
7, K 5),

Table 6. Correlation analysis of logMAR BCVA and OCT related parameters
F 6. logMAR BCVA 5 OCT XS ¥ XM 54

DRIL K- CMT 5 EZ WK &

r 0.556™" 0.332 0.380™
1A

P 0.001 0.073 0.038

r 0.576" 0.569™ 0.206
3™MH

P 0.001 0.001 0.275

r 0.461" 0.388" 0.239
6 ™H

P 0.010 0.034 0.203

W RRFEP T 0.05; TE P /T 001,

Table 7. Correlation analysis between DRIL length and other relevant parameters of OCT
# 7.DRIL KE 5 OCT HitbHHXSHHEA M S

EZ WK & CMT B

r 0.819™ 0.496™
11MH

P 0.001 0.005

r 0.512™ 0.726™
3MH

P 0.004 0.001

r 0.650™ 0.698"™
6 ™H

P 0.001 0.001

" REP /AT 005 TREP/NT 001,
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Figure 5. Scatter chart of correlation analysis between logMAR BCVA and DRIL in the affected eye 1, 3 and 6 months after
surgery
E 5 FARE 1. 3. 6 NMAER lIogMAR BCVA 5 DRIL #X M4 HEl =B
4. Wig

RV E | =R BT VEGE 25, 7 143 kD M A2k & E A, RER&EN
VEGF 45 &2 [11]. AR AL R ER, BIRAEITISE, logMAR BCVA. DRIL KJE. CMT Al EZ i
REKPEY TR, BT DR VAT A L.

TDE XGRS AR e on) B L Ih R A R R B sgma[12], AW FRREBCEIREBEX 1 mm iy OCT &1
S IEHAT T @R, VS SEOS BRI . BFTORIL, FEVEAE BTG, R
JREER AR R AR E B FRFR[13]. AW, B OOWE TNt VEGF 2545 IR B BEIX
DRIL 11324k, Z3# DRIL HAAL S DL ST RERIAH CPE. Das S5 [141 3N, A HROME PRI 12 B /K i
(Diabetic Macular Edema, DME) ™", DRIL 5 4MM IR BZEA AT DR 7% 5 A% B A G I [RIAFAE R . AN
REERER, EIRIT 1. 3. 6 MABEY Y, DRIL 5 logMAR BCVA. CMT. EZ WiZd K 4k, IF
H., DRIL ##; CMT. EZ Wi KEM S, 5 logMAR BCVA (A, DRIL XHE /75400 FALH],
ST NBERE DR K&, DRIL FEUKPAIM . SRR LA R TG K S 40 Ml i R A A, Lo s B MOk
ZARFIMATMMAAEEZ R TR, AT T TR ARG RER, ERITEREYIH, &
I DRIL K22 N R, RPN A = 1 il 455045 31 7185 . VEGF 223 1340 w] S5 AR R i 41
R IR [15] [16]. Gauhar [17]5I\ N, HLAR R P9 41 Be B il OR - 35 M 2 AR 3R, AT P A s 1)
BB, SFEURTKM, LT R A AR TE AP AR EFR B, Bk &8 DRIL. DRIL R 4E
S pEHin A o¢, HAK R 5 IR R B O M JE M X (Foveal Avascular Zone, FAZ) AR AT 2 2 1 1IEAH 5 5%
R[18]. FEMATE o] (5 2 B YT 0 55 PR N, FAZ TR/, 5 A0 0 3 BE X B o ) 15 452 [19]
[20]. ASHFFT4E SR, 255 A RBED 4, DRIL <500 um 20 201 BCVA $48 T RDIL > 500 pm 20
BIRE BCVA. ST, FIRES #2 Bet AL I B A — s BB A ¢, HEI DRIL K BE7E 500 pum #7E
TN, XU A0 B SR AR FE A, TEARIRFRAFTE, (FE SR R, XU R, A I Ao
G0, BERLE N E R 454 B3 T2, BCVA ARk E .

KR FEE R R, JRITEMBEEYIH, DRIL 5 EZ WK EM . EZ NMIESNZ 450, ErE
SVEARER TORBCZ A M5B, X IER I RE M 4ERF £ OCE . Das [14]54HEM, DRIL /A HISUR L
[ A 0 T A SRR D) i 471 25 1

AR FEAFAEREA T BE VIS TR PR PR 1), B A T P AT AE PR A 78 BAR IR I R0 1) 7% 2 DA K 3z 9 1)
Vil ia], A Bh T A P DR £ N $T VEGF 25%)5 DRIL 1 BCVA. CMT LK ZE 2 Jalft) 2%
#, VUL — DT ESL VEGF Z59)% DR i35 DRIL (KA.
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5. &hig

gi BRI, BEESRNE NVESTET VEGF 294 BERa v % i) LLksE DR 35 DRIL, BRI JZ 4544

DRIL #H5: CMT X EZ 15, SMIheefcBettEon, HlgE& BCVA BEERTNA R .. (H2 AT A7
TEFEAR BRI, BEUTI AR, B RS —E R RME, JFemmdt— bW REEARRE . BEVIN A4
KA RAAE

&5k
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