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Abstract

e AIM. To systematically review the difference between
the efficacy of 577nm subthreshold micropulse diode laser
and conventional laser in the treatment of diabetic
macular edema(DME).

¢ METHODS ;Retrieved from PubMed, Embase, Cochrane
Library, Web of Science, CBM, CNKI, CQVIP, and CECDB
databases, randomized controlled trials ( RCT ) and
retrospective clinical control trials ( CCT ) about the
difference between the efficacy of 577nm subthreshold
micropulse diode laser and conventional laser in the
treatment of diabetic macular edema were collected. The
search time was from the establishment of the library until
August 2019. Meta - analysis was performed by using
RevMan 5. 3/Stata 14. 0 software after screening the
literature, extracting the data, and evaluating the quality
of the literature by two researchers.

e RESULTS: A total of 7 studies, 6 RCTs and 1 CCT
involving 401 patients and 545 eyes were included. The
results of Meta-analysis showed that the best corrected
visual acuity ( BCVA) measured values in the 577nm
subthreshold micropulse diode laser group were higher
than the conventional laser group [95% C/ (0.02, 0.08),
P=0.002]. The macular retinal thicken measured values in
the 577nm subthreshold micropulse diode laser group was
significantly lower the conventional laser group [ 95% C/
(-26.96 to -10.88), P<0.00001]. The mean sensitivity
within macular 10° examination measured values in the
577nm subthreshold micropulse diode laser group was
significantly higher than that conventional laser group
[95% CI (1.56 to 2.39), P<0.00001].

e CONCLUSION: 577nm subthreshold micropulse diode
laser can not only better improve the visual function of
patients with DME, but also have a higher safety in
treatment. 577nm subthreshold micropulse diode laser has
good research value for the treatment of DME, it’ s
worthy of application and promotion in clinical practice.

e KEYWORDS: diabetic macular edema; subthreshold
micropulse diode laser; 577nm; conventional laser;
systematic review
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B PR 9 A R B 955 A8 ( diabetic retinopathy , DR) & 4 K
g i DL ) HIR S G A M O R RE OB DR R R BT BRE K i
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(blood retinal barrier, BRB) [/ 3] fiE M 58 %% P ik 1 4 &
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edema ” . “ DME ” . “ subthreshold
micropulse diode laser” | “micropulse laser” | “SDM” &L
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B C 9, S ey, — > 5k 2 A bn MEAS IS B, AT i o
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[5] Jo5t P 11fs PR X BB BF 5% ( retrospective clinical control
trials, CCT) > | Newcastle—Ottawa scale ( NOS) 343" k4 7
TR PEAL  PE A X R BE R (4 47) AT HPE (2 4) (2
F&(351) . Wiorh 9oy, 7 o KU b B oE, 4~ 6
o3 R AE BTG 3 40 LA R Y
1.2. 4 /IR TELZ)R4Er. (1) BCVA CMT MS;
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et 3 . R 1 Cochrane P31 9 4 fit (1) RevMan
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B 1 XEkiFERE,
BiE TRt 4% Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed, 95% CI
IEZZ 2018 033 012 44 038 013 46 248% 0.01[0.04, 0086 =
IhFEHEEE 2018 025 018 50 024 017 50 14.0% 0.01[0.06,0.08] | T
% 2013 037 016 51 036 017 55 16.8% 0.01[0.05 007 — =
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Total (95% CI) 256 256 100.0% 0.00 [-0.02, 0.03] ?
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Test for overall effect: Z= 0.18 (P = 0.85) e -fgiiﬁggatg m@mww%
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Total (95% CI) 221 227 100.0% 0.05[0.02, 0.08] >
Heterogeneity: Chi*=1.53, df= 4 (P = 0.82); F= 0% 0=2 0:1 5 011 012
Testfor overall effect Z=3.10 (P = 0.002) e ‘giw% iﬂfﬁr@ﬁlw%
3 WHEEEFTIS BCVA LLRA) Meta 247,
F1 MANHAREREFERMRETEN
MRE(H) HIE ()
Y )\6 2e _I/‘ R éj:n b 2% FH: J4) -L\/
A DM L SDM oL FETITE (mo) 5 RfE bR MR IRYT IR
g0 2012 16 17 53.7+9.7 3~5 BCVA .CMT RCT B %
Bk 2013 51 55 30~76 27~73 6 BCVA .CMT MS RCT B %
Tl 2016 40 40 57.19+7.54  56.63+7.25 6 BCVA .CMT MS RCT B %%
DRI 2E 3] 2018 50 50 57.85+15.72 53.46+14.8 3 BCVA .CMT RCT B %%
INEZRZE 2018 44 46 54.8+7.5 56.3+6. 8 6 BCVA .CMT MS RCT B %
4Rt 2019 36 36 56.5+8.8 55.6+8.6 3 BCVA .CMT RCT B %
PB4 2019 35 29 57.47+£9.26  56.39+9.08 6 BCVA .CMT . MS MD  CCT = uiis

(E2). BIriamss

G0, R FE —HERR 9 75 W5 AT
SEMEVPAT, B IS5 BT A e BB | i s SR AR
JE  BAESI TR T X BCVA BRI S BR L TAIE S . 53 o
50 TIBESE AN AR R SR B (P = 0%, P=0.82) 2R
FHTE R R0 B BEAT 93 4T, Meta 23 #1285 R 271, 577nm

BT UK O A S GO0 e I 22 S B
G L [95% C1(0.02~0.08),P=0.002] (& 3),H]
577nm BIE R UK b 0O 20 00 0 B9 Bk H AL SR O
NI 2, Egger 245 18 99 A B 55 A9 K £ i fay, P>
0. 05, Jo it F M A R oy
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THE TR HEHOT Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
BEFZ 2012 3926 1574 16 4128 1705 17 0.7% -20.20 [-132.08,91.68] *
IEEE 2018 38081 1113 44 3827 106.72 46 41% -1.89 [-46.97,43.19]
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P8 I8 2019 38892 2615 35 391.38 2554 29 511% -2.46[-1517,10.25)
Total (95% CI) 272 273 100.0% -2.46 [-11.54, 6.63]
Heterogeneity: Chi#= 0.91, df= 6 (P = 0.99); F= 0% f t t f f
e o -50 -25 0 25 50
Testfor overall effect: Z=0.53 (P = 0.60) RE TET MR
4 THEFBEBTET CMT LM Meta 73747,
A TSR FH4RHE Mean Difference Mean Difference
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IMFEHEE 2018 27524 7521 50 31224 7521 50 7.4% -37.00[-66.48,-752)
i @ 2013 32394 683 51 355.85 11588 55 5.0% -31.91[67.82,4000 ¥—————————
HTRE 2016 260.93 44.06 40 27119 39.28 40 19.3% -10.26 [-28.55, 8.03] DR TR
4P 1%% 2019 2728 1129 36 2666 1016 36 2.6% 6.30 [-43.31, 55.91]
PE IR 2019 32835 21.74 35 35243 236 29 51.5% -24.08[35.29,-12.87) —
Total (95% CI) 272 273 100.0% -18.92[-26.96, -10.88] -
Lo e i L E O LI
) ’ ’ FEEEEE RIET BT
5 WHBERITE CMT LbikH Meta 547,
A TR R8T Mean Difference Mean Difference
Study or Subgroup Mean SD _Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
IESFH 2018 58 132 44 57 134 46 29.3% 0.10[0.45 065
% = 2013 553 1.87 51 544 195 55 16.7% 009064, 082)
1HTFE 2016 17.22 562 40 1819 687 40 1.2% -097[3.72,1.79]
P IA% 2019 52 087 35 527 08 29 528% -0.07[-048 034]
Total (95% CI) 170 170 100.0% -0.00 [-0.30, 0.29]
Heterogeneity: Chi*= 0.78, df= 3 (P = 0.86); F= 0% #4 ‘2 . 3 i
Test for overall effect: Z=0.03 (P=0.98) REE% RET AR
6 WHABREAITEI MS LbBH Meta £47,
T = W o O L 4 A AT Mean Difference Mean Difference
Study or Subgroup __ Mean SD _Total Mean SD Total Weight [V, Fixed. 95% CI IV, Fixed. 95% Cl
IEEE 2018 623 235 44 445 165 46 245% 1.78[0.94, 2.62) T
® WEF 2013 6.63 265 51 453 181 55 229% 210[1.23, 297 e
HTRRE 2016 18.21 6.1 40 17.03 3.54 40 3.6% 1.18[1.01,3.37) ]
P8 IR 2019 675 1.22 35 468 1.2 29 49.0% 2.07[1.47 2.67) =
Total (95% CI) 170 170 100.0% 1.97 [1.56, 2.39] <
Heterogeneity: Chi*= 0.89, df= 3 (P = 0.83); F= 0% = 5 5 ! )

Testfor overall effect: Z=9.28 (P < 0.00001)

7 WHBERTE MS LEER Meta £47,

2.3.2 CMT Z{Eastr 3L 7 5 Wi s ikl TIR)7
HIJE A 1 CMT 550 IRITHT, 25 W58 4L MR AE AR 4 ) S
Bt (P =0%,P=0.99), H2Z R TG ITH2#E L[ 95% CI
(-11.54~6.63) ,P=0.60] (& 4), 1AI7 5 CMT Il & &
3BT, ARG AL S AL (P =47% ,P=0. 08) , >k A &
SE RN AL IE AT A HT, 45 SR R, 57 Tnm (5 {E T Ak bk v i
G 5L B OGRS, CMT (2% 3 BB G it X
[95% CI(~-26.96~-10.88),P<0.00001] (& 5), 18]
577nm BE T MUK HEOGZH CMT B AR LA GOt 41
B2 XA AT RUR A A3 T, 18— HEBR B F 5T A B
I VA OSSR e = s B A T G SN R 1
2E A B IR E T, Egger 114G S0 AN AR 5T 1Y & R i £y,
P>0.05, 7o it F VA R

2.3.3 MS TSI A4k " TOBIERGE TR
HIJE A MS 15 4L, IR YT R, 25 A58 S 3 AN A A4 1R
SFME(F=0%,P=0.86) , HZ R LG %8 X[95% CI
(=0.30~0.29),P=0.98] (K 6), i6J7 )5 MS il & 457
M, S AR AL S (P =0%, P=0.83) , R [#
ERON I GEAT 0BT, 45 R BN, 577nm BRAE T bk nh i
HH S LG RO A, MS MES BA G4 E L[ 95%
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Rt EE T AR

CI(1.56~2.39),P<0.00001] (&l 7), B 577nm B{H T ik
Jhk O 2H 1 B RE 10° 70 Bl AR D90 - 347 51 AR B2 UK P
PRI B RHOCH B E . X5 S5 AT U
PREERA RIFIEEEYE . Egger AT N AT IT 1 & %
T, P>0. 05, JC i &M & R W
2.3 ARBHEEMSH I RS B bR, 7
577nm BY{ET GlObk s SOG4 R BL 3 B (6% ) AR Ik
it 22 B — 3 PERR T i, 1 ] — 3 MR B 5 7E 1% B
JeA I 5 B (10% ) AR5 I KAk - 3 4] — 3o 7 IR s T
15,3 B — i PRS2 SR YR th B R
M A 2 A0 X S 285 45 0 R . P 31561 R 9 v G
75 57Tnm BI{E R UK B0 i 3 6 41 (18% ) AR J5 I
JAE 2 1 BIIRERYCIR | 3 BT D 48 Pk B, 1 3] s R, 1 61
PR i s FEAB GO 1 B 13 GRS O R E 7 R
BRI, 190 5 9 1k s g, 2 {61 400 B ke A, 2 81 e R R
1B K, Ay 5 TFFE AR AR I A AE JEA T4
31t

DME HHiA ZFHGIT R, ] Qo s —y7 ik dt i
BN A K A F (anti —vascular endothelial growth factor,
anti-VEGF) B.—J7 ik WOGIT A S anti- VEGE IWEX SR
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7, LA B — BB A A0 B B R P T R R MR ok
5T 2 BHORER A B 58 4 0 78 B BT VEGF 25907697 T #2
FHAIFRCRN (HA AR/ B AU Ko B R R 4R
o B R 1 5 25 W, R B PR —OEIRTT, R I PR — 0
JRITPALE DME BB T RAe . 806 F BN R %
EEFMIHRS SCEE PIRIE 2, 38 5 H O (514nm) sl 80U
Nd : YAG #0%(532nm) G530 i T H AL T 5]k
FY LU 5 | RAE B e R L SE T RS AT fUbk o i
eI e T3 Ik it R B8 e ) SR R X P BR i BOG i
5508 O SR A A4 ) O TR I 25 B A, ol £
PP B ALY BT U O B 4R
HET 22 4% DME $#0O6IR Y7 7 ik (B2 i T BIE T Bk
OCEEAT] UL Ve XE K, A B IR IT A R AR YT R
T e RS

B RN H A 810nm FE T L0k whi#0t, J& T 40484
o, HAHZUE S S, BRI R0 2 [ {7 J2 Rk s i, 32
BN FHIRJZ IR G5, X ] L A08 Io) JIES 52 W /0 | 36 B - s P 7
ERE RO PLET KR 0 S AR 0 B A IR A,
— IR 5770m 1Y B G K o iEOE T 86 T DME Y
TRIT, FH T B D0 I S P AR AR 2 TR A S R B
R, OO TE 8 R BOEIEE R M, 577am BIH T
(R 0 T IDTAD 3 & il A A Ll A< RV L) B
Jri2 T BRI S 810nm B R SOk wOEAE e, 4 DME
HRAd T 577nm BE T SO 0O, A ST R 7 AR
BiEg b,

R T EIPEA 577om BE R B0k s oL 5 & S0t
HH L DME J7RL S 28 4k A o v 8 1 1 9 A TA RO £
oA TR 2R, DR ) A e L 107 FH A ok i 9806 3 97 B BREOK
Jib, A 5 TRk o O G IR T7 B BEAK b B T 5% 5 Sk 2 46
W 810nm [RE, 17 [ N 51 ATK o 8O0 97 A R
[ N IFZE 5 SCRR 2 8 T 577om BRE, OB 2E 99 A
SCRRYS Ry v SCSCRik, T A R B on . A B FIRIT
BCVA .CMT MS ll & {8 /) 22 3 A Geit22 & L, nl LA
SR WIRNIA YT 7 15 38 BE AT RUE L 1 5 R AR A R i R
B B S5EGHOG S, 57Tom A T UK iSOG R I e
AR EE R DME B3 09 BCVA, B CMT, 0k vh ot
2B L D) e R B N (B R TR 7 e B 2 s, AL e
LB R FAAR , 1 AT RES& N R 577nm B 1H T £k misos
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