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Effect of 577 nm subthreshold micropulse laser photocoagulation combined with anti-VEGF on the treat-

ment of refractory diabetic macular edema

ZHOU Jinglin, LI Jinxiang, ZENG Qi
Department of Ophthalmology, The First Affiliated Hospital of Hunan Normal University ( Hunan Provincial People’s Hospital ) ,
Changsha 410005, Hunan, China

Abstract : Objective 'We compared the clinical efficacy of subthreshold micropulse laser photocoagulation ( SMLP) with a thresh-
old of 577 nm, combined with intravitreal injection of compacept (intravitreal conbercept, IVC), with that of IVC alone in the
treatment of refractory diabetic macular edema (DME). Methods We designed and performed a non-randomized controlled study.
Patients with refractory DME who were admitted to the Department of Ophthalmology, Hunan Provincial People’s Hospital from
January 2022 to December 2022 were selected and divided into an experimental group ( 10 cases, 16 eyes) and a control group (12
cases, 17 eyes). The experimental group received 577 nm SMLP combined with IVC treatment, and the control group received IVC

alone. The changes in best corrected visual acuity (BCVA), central macular retinal thickness (CMT) , hard exudates (HE) area,
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microangioma ( MA) , and the number of intravitreal injections were collected after 6 months of treatment in the two groups. The in-
cidence of complications was recorded after treatment. Results After 6 months of treatment, the respective Log MAR BCVA values
in the experimental and control groups were 0.300(0.100, 0.400) and 0.400(0.300, 0.600) , respectively. The difference between
these two groups was statistically significant (1=-2.575, P=0.015). The respective CMT values were 237.00 (230.75, 254.75)
pm and 263.00 (237.00, 341.50) wm, and the difference was statistically significant (7=-2.252, P=0.035). No significant differ-
ence was observed between HE [ 411.50 (72.25, 8 757.50) pixels®] vs. [3 000.00( 10.00, 6 604.00) pixels’] and MA [ 1.00
(0.00, 7.25) vs. (4.55+4.78) 1(t=0.766, P=0.452; t=-0.861, P=0.400). The numbers of injections in the experimental and
control groups were (4.6+0.2) and (5.3+0.2), respectively. This difference was statistically significant (7=-2.182, P=0.039).
After 6 months of treatment, no obvious pigment deposition or sign of laser scar was observed in the fundus examination of the
affected eyes in the experimental group. No obvious complications were observed in the experimental group or the control group after
6 months of treatment. Conclusion SMLP at 577 nm demonstrated good safety. Compared with simple IVC treatment, 577 nm
SMLP combined with IVC treatment improves HE area, number of bleeding points, and MA with the same efficacy in patients with
refractory DME. However, combined treatment can better reduce macular edema in some patients in the short term, improve

BCVA, prolong the interval of intravitreal injection, and reduce the frequency of intravitreal injection, offering promising prospects

for clinical application.
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FAEHT IEAL 7 (best corrected visual acuity, BCVA)
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A2 ML I 2T % | BR % (intraocular pressure, IOP)
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F£ 1 PIAEEFR RS HbAlc IOP HLR

Table 1 Comparison of age, duration of diabetes mellitus, HbAlc and IOP between the two groups
W SEURA XT R t P
iy % 50.20+9.55 59.33+11.45 -2.005 0.059
BH IR s A/ 45 10.70+3.74 9.92+3.53 0.504 0.619
WAk I 21 2 /% 8.11x1.51 8.28+1.12 -0.308 0.761
IOP/mmHg( 1 mmHg=0.133 kPa) 16.56+1.63 16.18+2.56 0.513 0.611
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M (hard exudates, HE) [fj FX . f3f 1 %5 J83 % & ( mi-
croangioma, MA) £t L 2 R Y LG T2 X
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5 CMT [ <10% , W P 20 ¥4 ] 47 4% 7% IVC R
7, YGRSy B E B 3 4 H T R K e OB R
I7 1R, HE UK ORI AR 7R BR L B & 1
kb #6697 5 A L CMT 16 8 = 10% 5
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18 V£ 5 10 mg/mL BEFIPE IR FHE 5 0.05 mL , 45
JIES A N VR 22 A 5 25 M SRR Y, TR

BITHTFBE DT I B A 5 IRFHG A . BCVA |
IOP 24P AT A A B AT N IR KKz 4, OCT, SLO,

K AR E X RO 1 kA BCVA, WF 5% )5 1 FH
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AR PN A 55 0T SR 1 A R L o
1.3 SitFELIE

fdiFH SPSS 26.0 ¥ A:, 1 BERER I x+s Fok
M( Py, Pys) R, B S LR T & %
FEPER ST A ¢ K56, 7 25 SR IR £ 46
55, P ALIR T AT 45 B ) P e B R ) BE X
Wilcoxonfi 45, KrgnsK#fE «=0.05,

2 & R

2.1 WHEE BCVA HLLEER

LU S B 20 R B ZH AN [R] B+ 1] 45 9 BC VA, 45
AR A A L, LI 2 AR BE 2k IR)T 1.2.3,
4.5 HJEHK BCVA 2R EH %2 L (1=
-0.549,P=0.581;t=-0.075,P=0.941;¢t=-0.175,
P=0.863;1=-0.608,P=0.548;1=-0.823,P=0.417;
t=—-1.596,P=0.121) , MAERIF 6 ™ HIJ5, LK 4H
BCVAE T X 4, 2R BEH G E L (r=
-2.575,P=0.015) ,

SIS ZH AT BEAHIA YT 1.2.3 4~ H 5 9 BCVA
HRELM RIS IT2EE L(P>0.05) , AT
4.5.6 ™ HJ5 BCVA BHRLYME, 2R W HAS
B X (P<0.05), W2,
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2 PN IEE S LogMAR BCVA X H.
Table 2 Comparison of LogMAR BCVA at each time point in the two groups

R ) FEZH t P Xof IR 20 t P

HLk 0.650(0.225,0.875) 0.600(0.450,0.700)
LA 0.450(0.200,0.800) 0.752 0.464 0.400( 0.400,0.700) 1.594 0.131
24 AE 0.650(0.200,0.900) -0.764 0.456 0.500(0.400,0.850) 0.436 0.668
3NARE 0.500(0.225,0.775) 1.000 0.333 0.500(0.300,0.850) 0.838 0.415
44AG 0.550(0.225,0.700) 2.210 0.043 0.400(0.350,0.750) 2.279 0.037
5AAkE 0.400(0.125,0.575) 4.781 <0.001 0.400(0.300,0.700) 5.494 <0.001
6 ~AE 0.300(0.100,0.400) 5.830 <0.001 0.400(0.300,0.600) 7.211 <0.001

2.2 WHEE CMT BLEE

FU 3 S 2 FIOGE REZH A [T B[] 50179 CMIT, I 21
TEHEZ AT 1.2.3 4.5 DA, 255
X (1=-0.979,P=0.337;1=-0.106,P=0.916;1=
0.300,P=0.766;1=—-0.785,P=0.438;1=~0.774,P =
0.445;t=-1.118,P=0.275) ,16¥7 )5 6 I~ H LK 41
CMT X XA 2R BA G L (1=-2.252,
P=0.035),

HELA L, LRAIBIT 1.2 M H AR CMT
ZRIG = X (P>0.05) ,MiG)r 3.4.5.6 ™A
J5 CMT AW 42, 22 R ¥ BA G5 L (P<
0.05) . X HRZLIA YT 5 45 B[] f A FE 4R b 38 CMT
WA WENGE, 2R BRI X (P<0.05) , W
3, WMESLIAIAITHT IRIT 3 N H R OCT Kl
% RIAIT 3N A G CMT JEJE I BRI 1) .

F3 AN BTE A CMT XF L

Table 3 Comparison of CMT at each time point within the two groups AN m
i i) JHH t P Xof HR2H t P
L 286.00(282.25,330.25) 302.00(272.50,409.50)
1 ™AJE 281.50(264.25,303.00) 0.078 0.939 283.00(265.50,351.50) 2.425 0.028
2 HE 284.00(272.50,328.50) 0.083 0.935 284.00(246.00,317.50) 2.824 0.012
3MHE 272.50(257.25,295.25) 3.013 0.009 288.00(240.00,360.00) 2.859 0.011
A1) 267.00(266.00,286.75) 3.565 0.003 277.00(250.50,333.50) 4.012 0.001
5MHE 262.50(255.00,277.75) 4.322 <0.001 266.00(246.50,339.00) 4.332 <0.001
6 ™MHIE 237.00(230.75,254.75) 6.423 <0.001 263.00(237.00,341.50) 5.276 <0.001

K1 SR % OCT Bl
ARITHT; BARYTR 3 A
Figure I OCT images of patients in the experimental group
A: Before treatment; B: Three months after treatment

2.3 #WHEEE HE MA Bbb%

5 X R EL , SC B A 2R R RYT 1.2.3.4.5,
6 ™MHIGI HE 227 ¥ o8t it 2% 5 L (1=0.948, P =
0.358;1=0.814,P=0.424;1=0.757,P=0.457 ;1 =
0.722,P=0.478;1=0.745,P=0.464;1=-0.713 , P =
0.483;¢=0.766,P=0.452) , SLH 25X AIETT
1.2.3.4.5.6 41 HJ50 HE 53 i, 2 RIS
3 L (P>0.05), W#E 4,

S LR FEER I A i) ]S MA 5 0 BEAT AR L

ERY LG E X (r=0.021,P=0.984; 1=
-0.183,P=0.857;t=-0.234,P=0.818;=-0.270,
P=0.790;r=-0.487,P=0.632;1=-0.592,P=0.561 ;
1=-0.861,P=0.400) . L4 IAYT 5 25 I ] S0
MA BIEIEZn A7 i W ol s, 2 R HA S E X
(P<0.05) , X RZHIAYT 2.3.4.5.6 T H G MA 8
ANTEW R E, 2R BA G L (P<0.05),
W5, WAL S HIGITHT IAYT S 3 1~ H 1 SLO
EI&, &3 HE {5 845N (E 2)
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K4 PN MTE L HE XFEH
Table 4 Comparison of HE at each time point in the two groups B . pixels®
I 1] SCEEH t P poy i | t P
2k 592.00(77.50,10 285.75) 2772.00(35.00,8 200.00)
1 ™MHIE 581.00(69.50,9 456.50) 1.540 0.148 2 962.00(30.00,7 935.00) 1.100 0.297
2 AE 466.50(76.25,9 689.00) 1.724 0.108 3300.00(20.00,7 960.00) 0.603 0.560
3MARF 460.00(87.50,9 215.00) 1.847 0.088 3169.00(15.00,7 633.00) 0.917 0.381
ANHIE 446.50(79.50,9 122.50) 1.883 0.082 3111.00(15.00,7 234.00) 1.629 0.134
S5MHIE 420.00(77.00,8 630.00) 1.968 0.071 3057.00(13.00,6 930.00) 1.765 0.108
6 ™MHIE 411.50(72.25,8 757.50) 1.910 0.078 3000.00(10.00,6 604.00) 2.219 0.051
5 PANAETE A MA X H
Table 5 Comparison of MAat each time point in the two groups L X (VP
P[] L2 t P X} R 2H t P
ek 6.50(3.00,15.25) 7.00(1.00,15.00)
L NMHIE 5.00(2.75,13.25) 4.993 <0.001 7.00(1.00,15.00) 1.789 0.104
24HIE 4.00(1.75,13.25) 5.308 <0.001 6.00(1.00,12.00) 2.461 0.034
3MHAE 3.50(1.75,12.00) 3.947 0.003 5.00(1.00,10.00) 3.300 0.008
AaMHE 2.50(1.75,10.50) 4.741 0.001 5.00(1.00,9.00) 3414 0.007
5MHE 2.00(0.75,9.25) 5.569 <0.001 4.00( 1.00,9.00) 3.981 0.003
6 MHIE 1.00(0.00,7.25) 6.167 <0.001 2.00(1.00,8.00) 3.935 0.003
K2 SR SLO ER
ARITHET; BRI 31 H
Figure 2 SLO images of patients in the experimental group
A: Before treatment; B: Three months after treatment
2.4 IVCR# TS, R BRAE S 00 20 FIXT BRZHIB YT IS 6 A H it 5

S 2 5 IR BE T 6 A~ Y TVC A5
H(4.6£0.2) K . (5.3+0.2) UK, SLHAH ) TVC A

BAFXEA, 2R HAGIAE L (1=-2.182,
P=0.039) .
25 HEE

S B FEIEAT 577 nm SMLP JAJT )5 , B BE
DX A0 I S48 2 L 308 A SO B OG5 25T
VE , HI5R R KA B A il 4 A0 D BT 2 2 b 55
IRAE, PR FETEIRYT 5 YK ) B0 A oK i iy
P SR N e MR 00 o B o1 1 | B PN ¢ 55 1) e O

AWFSE I o dH OCT X CMT 19728 Ak 4% it 1F

SR H e, CMT B TR, R A G2 X,
577 nm SMLP EX4& IVC FlE4l IVC &R nl LA Z407H
BRECBEK I, S5 EE A F S A A Ik 4h, Akhlaghi
ST R, T AN b OCEC A BT VEGF 254
TBYTF LA Tl VEGF 16974, CMT &A% (19 F2
JER R, ARWFFER BRALETRTT 1A H B3R g
CMT A4 2 IHE , % & IVC iAJ7 DME HA AL
PSS, HEEATEIRITE 1.2 H CMT (F
Mt gt 2= X, % B 5 iR DME i = i K
i JEE 2 R AUk PO B E O 2 26 Bk ol
I FH G HGEON 36 1 RPE 4 A 840, A FH 4B
RPE 475 & H AT # 404k T 45 45 IX 5L, {2 i RPE
JERIEE N Atk b et RPE 41 Y 1 5 2k
WA RE = A A B R AE T, 580 DME [ 7K fif
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WA, HUK, CMT A JE B a] GEXT SMLP ()
I PR 7 24 77 2§20, CMT >400 pm 1) 55 BE 7K fif %of
SMLP & Y7 FI R 3 A B H AR | i & 7K
i JEL 5 WT A T 2 0 v 1 ik P BB R Bk 2 OB T A
AEXTH = A A S IR TR B B — A A
FEUE LIRS S AL 1O E S EORIINR

AR T 245 3 % B S 06 20 55 % B4 () BCVA 7
BIT 1.2 3 N H G SR BT e TS
X478 BCVA BITeW B ArHe . BAEIRYT R 4.5.6
A A R NGEE, HESF HAGIHFEL, X5
RETEH A AR SE A 52> Fh 7R 577 nm SMLP 557
WMEEH] BCVA el e —30 , H 41 BCVA 14
THE A, vl e 5 A BEFSY B & ) DME ™ & f#
JEA O, ARBIET Bl 9 135 S VA 1 DME R,
L o RS 235 40 7 81 477 , T R R OO 0 i 3 A I 3
FHXTIELE , H P 20 75 B0 3 BAT 48 5 5 BCVA
FIVERT 1697 2 S H JE XF B4L 35 19 BCVA | [H]iR
FEIFETEY K 18 577 nm SMLP # B R A T
B AR B 00 A R . ST AR 43 )
SR FH Rk b O 6 A $T VEGF 5 84l i 25 3R 97
DME, 45 LB W 4175 DME JA¥7 G iI%E 1 D H B
$&m 7 BCVA, JRYT 2 1 H 5 Braliyd: 245 40 40 7 )
IR BRI R, B A WOL 4L AR B I i . X5
WFE S5 B — & AR, A [ B 2 A9 iR
JrXETA Y DME, 25 R [FAE 8 BCVA 5237, 5
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