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Abstract

e AIM: To analyze the clinical effect of 577nm

subthreshold micropulse laser ( SML) photocoagulation
combined with intravitreal injection of Conbercept in the
treatment of diabetic macular edema ( DME ) after
vitrectomy in patients with proliferative diabetic
retinopathy (PDR).

* METHODS: A retrospective analysis was performed on
29 cases (30 eyes) of PDR patients who had DME after
vitrectomy in our hospital from January 2019 to June 2021.
They were divided into two groups according to different
treatment methods: 14 cases (14 eyes) in the single
injection group received intravitreal injection of
Conbercept, and 15 cases (16 eyes) in the combined
treatment group received 577nm SML photocoagulation in
the macular area combined with intravitreal injection of
Conbercept. The changes in best corrected visual acuity
(BCVA) and central macular thickness (CMT) before and
at 6 and 12mo after treatment, as well as the changes of
multifocal electroretinogram ( mfERG) before and at 12mo
after treatment were compared between the two groups.
¢ RESULTS: The BCVA (LogMAR) of patients in both
groups improved and CMT decreased after treatment for 6
and 12mo (all P< 0.001). There were no significant
differences in BCVA (LogMAR) and CMT before treatment
and 6mo, 12mo after treatment between single injection
group and combined treatment group (all P> 0.05).
Compared with the combined treatment group, the
amplitude was slightly lower (23.02 + 3.13 vs. 26.50
3.33 uV/deg’) and the latency time was prolonged
(38.75+£1.62 vs. 34.21+3.06ms) in single injection group at
12mo (all P<0.001). The average injection times in single
injection group was 8.14£1.46, and 5.05+1.51 in combined
treatment group at 12mo after treatment ( P<0.05).

¢ CONCLUSION: 577nm SML photocoagulation combined
with intravitreal injection of conbercept can effectively
relieve macular edema, improve BCVA and visual
function of macular area and reduce the injection times of
conbercept for DME patients.

e KEYWORDS: 577nm subthreshold micropulse laser;
Conbercept; macular edema; vitrectomy
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W PRI 1 5 3 7K il ( diabetic macular edema, DME ) £l
W 5E P M PR R AL WO 9K A ( proliferative  diabetic
retinopathy , PDR ) J& 4% bR (19 7™ 5 Jf A& AE , o 02 4 57 T
TENRESCE 19 F 2 A 3l 38 4R DD B R (pars
plana vitrectomy , PPV , 0] LAY B3 35 5 A AR i | A0RL ) i 44 5
I LA R S A A0 P I, i e o 0 P ke 4 e R, BT
A B Y E— 20 A2 4, 22 HEIIG YT PDR W 32205
3o 15 DME ) £ 23 Bl i A5 RO bR R0 19X S 722 43 191 7y
TR T G RN, BRI R, AR S
DME 17 BB DI BR Bz ) 5 S B AR S5, 7T DA R A1 3 IXC
PR R JELRE 4 EATY A 29% 119 PDR 3% % PPV KRG 47
7E DME , i 3 8UR F D eI F — B3 5 2k
TS ZIWIRTT

Y3 AR N ST B am 4 N 2 A= K BT (vascular
endothelial growth factor, VEGF) H R /& DME [)—Z&iA77 7
o HEAPE = —Fh A BT VEGF &1, C A 2T T IE
SCTREMIPE 3697 DME A1 PDR A4 RLE e ek
SRIMT, S S 5 B PPV RS, IR P9 24 40 B4 775 ok ko
B DA X T PPV RS DME JE % W g 2K
HEZ A BER NG B, ANMEE R E KL 3F i,
IRBENN T S A ol SR i A R AN A KU Bk
WO EEEA T AR #BEK i, e T Ag i L
LGB, A5 T ORI . AR E W
SEARDT 577nm K ROG G BEIR G BB R 16 132 56T BREAT P
TIHIT PPV RJG DME (5785, UG RS T
1 W &RMFTE
1.1 %48 [ 43 HT 2019-01/2021-06 76 5 5 BEREK
FHRIRBHEBEZ PPV IRYTH PDR B4, R 400741
T JZ F13 (optical coherence tomography , OCT) #1122 & 4=
DME f£75 29 f5i] 30 MR, MR4E IR ST T7 AN E 0 NP4, i
SN2 R 14 101 14 HRAT B8 1A s i Sk B AT D 3 R
ITALESH 15 6] 16 IRAT B HEIX 577nm GK O 6 iE
R BB R R BRATI VU A A ABR o - (1) 2 AU R
HBH  HbALle<9%; (2) OCT £ 45 35 2 B K v M Yy
DME; (3) 3% B A 0 U 4% P B )= B ( central macular
thickness, CMT) >250um; (4) 3mo Rif#5Z23d PPV, HEH K
VE ST FRATVE 1T 3mo AR 4% ZALAT DME VA7 & . HF
BRARIE . (1) B AR TR k& fk il T A SR Ay i
SRE R 5SS P9 SRR IR 2 5 (2) JHC A ot 78 4 95 g T R 1o
e o 1 Kk BEL 2 B 7 A S5 JH Al J5E R 5 R 1% B RE K i
(3) A BB m B R ARSI & (4) &I HAb
B AL QB B R L BB K 2% R A il A A
(5) T LR | 25 5 2 g st B8 A 7™ 0 Ja O ) B R vl &
AT 25 1t BB R o i MR AR = B A8 3 2% % st o, I
HIECM/REREE J) A B3 KO K8 1% 8 6 R
F=
127 &Y — 2 L IR T RHE T2 K
W B F IR AR O, A B 8006 3+PRN AT Bl 1 {4
JETEST AR VY G Y o B IR R4, Sh R B A
DRI IR R AR AR R B 2 T IS, F B 7 LI 2% 5 2
3.5mm Ab , 3 R JUE, sk G 45 g PR AR 1 3 A
i, M TE ABEFAPE Y 0.05mL(10mg/mL) , JCH M 25 5%
i s 30 B 24 W) S, 4 M A U AR R VD B MR A LR IR
1€ PRN 30 [] 5 2 7 S 41 AR 5 CMT < 250pum D) 452 1 33 55,

T LIRSS ; CMT = 250wm , W 4R Z247 B 1 U 3 35 44k s 1
SREAAVE AT . fE PRN HARBEGAYT 4L H I CMT =
400pm, AT BF 1 UK 3 35 1A Jes 3 SRR AT VY 5 VR T 5 A0
250um<CMT <400pm , 5% F 1Q 577nm #0675 UE A7 bk
TRIT FERUK AT T S0 I 5 00 D0 R A 7 R {1 i o
T2 , B 200mW FFif FIREOGY R 2 I — 2005, EHL
I E REHE 1Y 50% 18O W B RE i, 53 Ak, R R R
5% , JCHE AR 200wm , BEOGIT[E] 0.2s, DAy % 3 il A b Bt
56 S REAIK M X BT R A R R B LG M, PR
WHOEHEFEZE D Tmo,

J A BB Y FIRITETIRYT S 6.12mo SR E EM )
Tkt B BCVA 0 sk 45 5 i /NECI 7 400 58 LogMAR
M ATHIR K gi it 53 . R OCT X B B X #E 47 7KF
A EHE W CMT, GI7 R IRIT IS 12mo T A 52 K
AR 0.5% & 7 FCmk K e B, R A RETIsan #6545 R 46
¥ 2 mfERG ( multifocal electroretinogram) , Bl #% Jy 21 ~F
Bt CRT onds , PRI L 120ed/m”, WA 2% 60Hz,
T EITE R 61 8 B 71 28 85 1 75 30 8 4 B, 30° il 38 87, A%
A5 % 10Hz, 5 45 2 100Hz, R R 45 %6 1020Hz, il 38 i a]
4'7" 4y 6 BEEAT . LATEBE O MR Hans K SR X P )
SRR BRI R 5 DX, 45108 1 ¥ 0.00°,2 37
5.44° 3 3£ 10.31° 4 £ 16.31° .5 ¥ 23.42°, DU 1 AL
P R EBEHO XIS 13 2 IR0 P IR i 2% B
KR

i3t 2E 40 Hr . R FH SPSS20.0 B #EAT SE 1124 20 b, 7
BIESOARHE ORISR 2+ FoR, 5142 I B R
FHEE &2 & B4l 07 22 0 0, i — 20 LR
Bonferroni % (¥ 56 7K ¥ P<0.017) , 4H [6] kb 58 % F i 57
FEAS ¢ K3 TR HTE LR RO REAS ¢ k5 JE IE AR 53
AR GERERH M (P, Pog) 7R, 2K Wilcoxon B Al
e, THECROR IR 8038 7, R Fisher $E TS0, DL P<
0.05 HEFAGIFE L,
2R
21 WEABHEBTI—MARILE AUTRILMARE
29 151] 30 HR , H:rR 5B 14 4] 14 HR , 4 15 9] 16 BR . #RHEIG YT
1 2CANE] 43R PR AL, B2l S 2 A7 388 3 A s 3 S8 R P
B 14 6] 14 IR BCEIGIT AT EBE X 577nm K MO
DGHEE IR G 3 B A 0 S AT PG AR 3 15 ) 16 IR, P4
BERITI — BRI ESY LRSI E X (P>
0.05), 3% 1,

2.2 WHAEERITHIE BCVA Lk W4 B E BTG
BCVA Hﬁﬁﬁd‘lmgﬁ%ﬁ%ﬁ‘%%l ( FnﬂuJ = 48'962’Pﬂvﬂu] <
0.001) ,ZH[H FN A B H 3 22 R ) RG24 B L (Fuyy =
0.012,P,,,=0.915;F ., =0.113,P,,, =0.893) , P4l EH
ARJF 6.12mo BCVA AR, 22 F A Gt 2 E X
(P<0.001) , RJ5 6mo Fl 12mo K ZF LG i3 X
(P=0.227 .0.649) , L#E 2,

23WARERFFEIE CMT EbE WA R F BTG
CMT FRASHT E] 22 5 A G it 2 B L (F oy = 114.509, Py, <
0.001) A FI 32 B L 2 F B LG22 B L (Fyyy =
0.002,P,;;=0.964;F . =0.298,F,, =0.743) , M EH
ARJF 6.12mo CMT EARRTFEAR, 25 7 A G it X (P<
0.001) , AR J5 6mo {2 3E & T 12mo, 2557 A il 2# 78 X
(P=0.013.0.002) , .3 3,
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x1 WMABRFRTIH—MABILE

o % B/ IR F-¥] HbAlce W PR A PO AR S5 4 PPV RJEZHIK DME  BEfE: PPV A
- (REO (B (xxs,)  (xxs,%) [M(Pys,Pys),al  FEYBUIE/SUE IR gy a bt (x£s ,mo) BAFPIRE(IR)

HAERS 14(14)  6/8  69.65+11.30  6.1x1.1 3(3,7) 6/8 4.36+1.53 6

BCEVAIFA 15(16) 8/7  67.81x12.82  7.3x0.8 4(3,10) 7/9 4.44+1.71 7

ESANIE] 0.54 0.48 0.13 0.17

P 0.72 0.59 0.63 0.93 1.0 0.86 0.73

T PR S 2L AT RS PRI T S ATV AR T AL AT S BEIX 577nm OBk O e 6 BRI 15 BB A J T S TP 3

F2 WAESEKRITHIG BCVA L&

(X%s,LogMAR)

| 1515 (IR %K) PE g JRIF 6mo JRIF 12mo
iR ba e RE 14(14) 0.65+0.23 0.31£0.14 0.34+0.05
BeAIRIT4 15(16) 0.67£0.25 0.32£0.14 0.33+0.06
e Al ST AT B A R S A T B ARYT A AT REBE X 577 nm ff ik PO G I A B R A v S A T
xR 3 WAHABELIFHIG CMT LLE& (X%S, um)
i B CHREL) YRYT R JRIF 6mo YRIT 12mo
Al TR 14(14) 378.43+37.56 276.21+64.13 251.29+39.95
K AIRIT 4 15(16) 385.75+43.72 269.44+48.9 249.00+34.65

T PR S AT RS PRI T S AT P AR T AL AT B BEIX 577nm BBk O G BRI 15 BB A J T S AP

x4 MABEFRITHE mERG #RIELLE

(x£s,uV/deg”)

I14H % (IR0 bEpagil] JRIT 12mo t P
B Al 4H 14(14) 18.21£2.62 23.02+3.13 -4.367 0.001
BAIRITAH 15(16) 18.21+2.4 26.50+3.33 -8.213 <0.001
! -0.004 -2.937

P 0.997 0.007

T Al AL AT R AN T S R AR PG s RS IR Y P AL AT BB IX. 577 nm USROG BEIRR & BB A S e AA PR

x5 WHABEETIE MERG BABLE (X£S,ms)
Vi %A% PP agi] JRIT 12mo ¢ P
gl 14(14) 43.73+4.46 38.75+1.62 4.682 <0.001
BeAiRITdl 15(16) 43.66+4.14 34.21+3.06 7.221 <0.001
! 0.043 4.975
P 0.966 <0.001

TE BRI 20 AT B R TN AV s KA 2 AT BB DX 57T nm BBk v OGO BRIBE 1 BB VR Ml T S BRA P

2.4 MARERTEE mERG Lt
2.41 MABERITHE MERG IRIGELE  PIZHHFIA
ST mfERG PR A 22 55 4 it % 8 X (1=-0.004, P =
0.997) 3697 12mo BRAIRIT AL mfERG PR IE KT 4l
TS, Z R A5 E L (1=-2.937,P=0.007) , Pidl
HABHNIAIT 12mo mfERG JRIE K TI8)7 R, 22 51
HYi#m L (P<0.001), L3 4,
2.42 MARERTHIE MERG EBXEILL R PHEE
BT HT mfERG VR L3 22 R RS 5  X (1=0.043,
P=0.996) 677 12mo BKAIAYT 41 H mfERG ¥R A%
FHRAiFA, ZF A5 E X (1=4.975,P<0.001) ,
PIZH R 25 2L INTEYT 12mo mfERG PR MK T4 7 I,

SRR G L(P<0.001) , LR 5,
2OTABEWHBERR IS EMEZT RBLE M
12mo , FAL4f 19 I 28 A8 5 B g S s 3 S B AT G A Ok
8.14+1.46 K B BIBITH M 5.051.51 I, E RSB GiT2#
B (1=4.32,P<0.05), BKEIRITH 577nm Gk #hEOG
MCEERIT I ECH 3.2+1.1 1K,
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PDR JE MR 5 | 2 A9 K W IR 369 & 5 , 75 2247 PPV
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DME'"' | Wi 20 PDR H# AR J5 B9 IR, o T H a1k
BN VEGF JK-7E PPV RJF & HRgefr7e ™ | i Ho Al 2
Ji R F-4n MCP—1 8% IL-6 234 BT hn | i35 S 80K 5 85
K iy A

T o B A A 1 B R ATV 3 rT LR AIRHR Y VEGF 7K
S, AT AR A 1A B B D RE B0 S B A B K RN 42
PRI, DAk 1) T G el 4 35 BREK P, et 0 i H it
FARBCRE AR IR AR | 36 77 3 S0 T 4 5F 24mo' 7, (H 25103
F12EMFFE R, PPV ARG IR P25 9 1 335 B S e p 1070
AHIFFE 25 5 7N PR B B A 1 SR A G S AR AT DA
FREBEK M, 203 BCVA A i T 25 Wb, 75 2200 2 gk
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BRI TEST RO YT ROR . R, SRt 10 5 5 A0, U
B BRI SO I PRI VI —Fh e 4 AR H 2T
FIATHYIRTT SR

LR B8 2 1 B2 4H I (retinal pigment epithelial , RPE)
ANACRT AR5 8 SR BT B SRR L A 1 IR Jbk 2%
I 2 1] 1) 3 K, 30 RE AT I — R I 9 o B Ty B 9 5 B 4
TR0 0 JIEE Y PR B A, IR G AE DME 19 & ol 7 vp 2 ¥
FAEH L8] o T Bk ¥ i 5% ( subthreshold diode micropulse
laser photocoagulation , SML) 2 [ T ¥OG Y —Ff 38 i 15
ik bt 8], ARG FE WA ER A Y O IARE AR TR
PRI 5 3% | 2 2, BE A 3 08 4% B K b B By 69 (8]
2700 ST kS 0 7 A B Ik A B A M A
A WFFERIE A K SO EIR YT 6mo, DME % ) BCVA
A W ERTE A CMT T W i T bk i
JEIRIT DME Y785 830K i ) = S A AR G2 AR
P A ST B A J 2 A BTG 3K, SR A T Bk i i
JEIRTT , AT AR I B K b S ek 3 R A BCVA, B
AR L, WA Z [ R BE DT BCVA K CMT %
A 2 S B Gr v T 2H AR R N T SRR B T
afi i

mfERG &1 xE B I X M ) RE 5 S R50UR% 1) 25 WL AG: £ 7
2, B AT [6) Fof SRR 190 B 22 A A [ BB Az, A — A R0 F A
LR Z DA FEERAL IR & RVAR S, I BEREH L 73 2 4
B, AT 2k 1 00 b T A0 Jo 350 00 D0 S ) B2 L AR F
FW LA B2 S A IRYT AL IR YT ET PRI S8 AR
TCH] 825 5 (A AE AR UK Bl 17 s R 20 22 B) A ) 22 S
Al S A R IR AR T BB IRy T A R SR T A
FEK . HRTIAN P AT A8 U5 T 00 0 P 22 1 LA
2L Maller ZHARSE , 11 DME 7K fif 22057 F 40 W 41 AR )2
BEIT , FRATT 2% b PR B 1 00 ) o 2 S 20 BRE 7 Mo 52 TR
Bm THCRIRIT A, WA B 58 45 2R W BE 5 50 4l 3 5 2H 1
Miiller 20 M4 05 R BRI 20 B A G, eAb i A W5
FT R LK i O AT LUK S Miller 20 i By BB JF: B AR
VEGF ¥R BE , IS bk vh oot e mT LA ek 4 22 Miiller 24 i
PRIBHE VR HE0T DME (397 (R e, RATTA A
W5 2H 22 (8] mfERG (472 438 W] 58 5 UK oG4 &
Miiller 4HAEARHE 1A C , (H P2 2 W R B DT BCVA B
W25 5 OO i OEXT BCVA Al ek 38 175 0, i 75 B
— RIS ] BE DT WSS

Zi LRI, AR PPV ORKY KR Z AT T PDR £
H R, (HilE R L PDR 5% PPV RJ5 DME [RIEHKIR A
FAN ., AAWFFER I 57Tom SENK OB A B IS R
JE ST HER PE 3515 9T PPV RS DME % 4 A 84, 75 203
BCVA J5 Il 5 540 13 55 1780 24, (HTE mfERG 7 WAL )
RE P35 7 T T AL REATT PG 3 1 5, ol A7 2800858 DME, &
PR BN RE P IOR IR T 2 R B AR I TR A 5 3L
AR, o AE T T AT SEREA /N AT s AR Z2 e i
FEHE— L R EE SR TT 19T AN
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