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Abstract

¢ AIM: To investigate the clinical efficacy of Ranibizumab
combined with laser photocoagulation in the treatment of
proliferative diabetic retinopathy (PDR).

e METHODS.: Totally 80 patients (101 eyes) with PDR
admitted to our hospital from October 2014 and October
2016 were selected and divided into the observation group
and the control group, with 50 eyes and 51 eyes
respectively. The patients in the control group (50 eyes)
were treated with panretinal photocoagulation ( PRP),
and the patients in observation group (51 eyes) were
treated with ranibizumab on the basis of PRP treatment.
Best corrected visual acuity (BCVA) was compared before
and after surgery 1, 3, and 6mo. Optical coherence
tomography ( OCT) was used to examine the central
( CMT ) and the area of
neovascularization at each timepoints. Then the laser spot

macular thickness
number, laser energy and energy density were compared
between the two groups and the adverse reactions were
recorded.

e RESULTS:. Postoperative BCVA of the two groups
significantly increased, and the BCVA of observation
group were significantly higher than that of the control
group after surgery 1, 3, 6mo, the difference was
statistically significant ( P<0. 05). After treatment, the
CMT and neovascularization area of the two groups
significantly decreased, and those of the observation
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group were significantly lower than those of the control
group after surgery 1, 3, 6mo, the difference was
statistically significant ( P<0.05). The laser spot number,
laser energy and energy density of the observation group
were significantly lower than those of the control group,
the difference was statistically significant ( P<0.05). There
were 2 cases (2 eyes) in the observation group and 1
cases (1 eye) in the control group, whose intraocular
pressure exceeded 28mmHg, while relieved rapidly after
the treatment, and no obvious complications occurred in
two groups.

¢ CONCLUSION: Ranibizumab combined with laser in the
treatment of PDR is an effective and safe way to improve
BCVA, reduce CMT, and eliminate new blood vessels
with less required laser energy.
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B Y PR 7R BR LIRS IOEIR T 1S A BB s R IR J5E
A% ( proliferative diabetic retinopathy , PDR) Bl FRIT %L,
ik AR IEIEEXT S 2014 -10/2016-10 T B AR B2
2114 80 Bil 101 HR PDR 5 , 1% R 7 75 2UA Al 20 L4
U5 X REAL, X ARZH 40 i 50 HR R FH 400 ) ok
#t (panretinal photocoagulation, PRP) J&J7 , WL2Z2H 40 #i] 51
RAE LR b AR BT 7 Bk S H0IBY7 . LBORET ARG
1.3,.6mo Fx £ % IE ML 7 (best corrected visual acuity ,
BCVA), ot 2% A0 1 Wi )2 B R £ R (optical coherence
tomography , OCT ) £ 2 4% i+ 8 #% BE b .0 1 J& JF ( central
macular thickness, CMT) LA K #5 B[] 90 o F587 2 i 45 TRT X
IF L PR 2H R IR AT HIO G RE B DG BEEL DL M e %5 L i
AN RN R AR DL

SR WA EHFE ARG BCVA ¥ 8008 A WERAARE 1,
3 6mo K TXIIRYL, 22 F A G 3 L (P<0.05)
PR F VRIS CMT BT A: 148 T BRI 7 Hif i 25 A1
HWMEHAARG 1.3 6mo ¥ B EMLT X IRA 227 HA S
AR X (P<0.05) s WA HROGRE & DLBEE L M fg
WY R ER TR, 2R BEA5%0H% 8 L (P<
0.05); WA 2 ] 2 HE, %F FRZL 1 i) 1 HR Hh 308 i
28mmHg MR o, R RFEHIAYT 3d G IR B, 411y
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Wil 5 T DA PR RE s N B 2R AT 1S i o R A K
PRI AR B 2% ( diabetic retinopathy, DR) /£ 4 H £ E Ay
PRI R KRB AR T, R R ESE R —.
A4 B OBE PR L BB 28 ( proliferative  diabetic
retinopathy , PDR) £ A DR [ B3 B Bt | LLZT 24 344 5 5T i
A I BT A i A Ak SRR A i A 2 T
JICET A 1 IS 2 . B B AL 2 7T IR P P s, 4
A0 R B8 5 Y6 #E ( panretinal photocoagulation , PRP) J2& 24 Hif
PDR I RIA YT 1Y 3 2T B, AT 38 400 0 e 4R 25 41
A A FE e A SN O I P R KT
(VEGF) J& 3808 A= 38 A= i i HZE R A, VEGF 15N
A A AR IR B 7, DA 38 14 5 2 (R B R A A
FOf A B AV B TR B B N, IR AP AT
VEGF 2454, 0 472k % i FH T 3 [ DR 289605 193RY7 . £
BRI G ERERMAHT S PRP JAYT PDR H 45 8 75 2k
FABIRYT BT B WAL, AR SCHR T T ER B BT B
JGIRYT PDR MG RS TR, ST
1 X &MFE
113K ARG SR 2014-10/2016-10 FeBr iR
BHZIZH 80 1] 101 HR PDR 35, 4% B )7 H XA R H
WL 5% IR], X AR ZH 40 1] 50 AR HR A PRP JA)T, M
FE4 51 MRAE ML BERN L ARG FH B 2R Lbiinyr . KRl
521 %l 26 BB, 22 19 i 24 B ; 5E#% 60 ~ 75 (F34 66. 32 +
7.23) % R PDR AL IV .V #1435 12 24 14 R ; 0
LA B 20 1] 24 HR, £ 20 ] 27 HR;4E 1 58 ~ 74 (F3
65.34+7.23) % ; RHif PDR 70 IV | VR4 13 23 (15
MR, GAABRHE . B BIRF & h AR R 2 S R 2 & (O
B 2 BOBE PRI B 36 46 ) OB R 2 Wi bR 5 A AR
B2 A7 o MR B 27 2 MRV s = 2 K [0 PR 400 9 IS 722 1l
PRIZITF 158 (2014 4F) ) H PDR 2 WA ™ ; JCHR 38 T A
o G A R LT O R S R R HE B RS v R AT
HbAlc¢>6.2% ;BCVA = LogMAR 2. 0; A F{T R JE>22mmHg;
R T R T OGRS IR o i o0 5 B O g ™
BB BEM DI REREAT . BP0 AR
PDR 73 55— ekl 22 55 i L (P>0.05) , A
Al EE
1.2 ik WMEA . JRI7 T 3d B 2 ER v AL R
4W/d, BEFARS ~7d 5 T8 T EEAILBELZ S 3. Smm
POENE RN S TR X S - R N AR A RE Rl R
0. 5mg/0. 05mL, £ 525 H 38 2 ~ 3min, % 11 85 & Hh JE

KANIRGE IS AL FLAHR , R S5 W IR ., R 5 3d 4 &2 ff
FHZ SR D B IR 25 K R L4 R/ d,

WOLTFAR T ARG J7 FEmL-R e IR W IR 21 7 78
Sy HNE 4g/ L AR RN IR VAT 32 IR, AR 22 BT A
AR PEHE i, e B B 2L Sk A, R 532nm SRR O C”
TEASAE 22 s SR R 2 B B o0 M 500 wm A0 4756
BEVAYT ,OEHE A2 (R) 100wm , BRG] 0. 055, 0O AE &
100mW , AH SR P YEBE ] B S — AN B BE, JeBE Tso 58 & 43 2%
R~ D%, FHR%R2SEOEE S, BB R WY
200 ~ 300 m , BRG] 75 0. 05 ~ 0. 20s, 0Ot fE & 70
120 ~300mW , FH&B I YEHBE R B R — A YCBE, YEBE Tso 58 &
SHHN T ~ W, WIS = 2 DUAS G2 R 103 X 4 i 1 7
FEHOMEGEE, 53 2 WO, TR ARG 1wk, ARHT ARG 1.3,
6mo K P4 21 8 B A7 1E L 75 OCT K 45 1 48] CMIT;
SABUAT T BEAHILSE  AE 15 TR, 442 A8 b SR £ 553y 4
ANGERR 255 BRA IR B0 2 il 8 K B (L) SR i A R R
a5 AR I A P o B R B s (C) 5 M R AR
(r), A3 2 1 Robert A S= X C/12x3. 14%
[P =(r=L)" ] B0 S 80 10 SR 7 1 9 4 A8 AR o R 3%
JeREE JEBREELL KRR OB RE B = e i x
SRR/ BT 28 56 T AR BT 6mo 18 AN BN K AR

Giit2F 43 Hr . R SPSS 19. 00 Ge i # , HHECR R
HAR(% ) MILFR 4L FL SR FH A S, T ekt
VL xxs IR R, 41 R o 52 0 o 5080 1) O 22
SN N TR TR L3 LSD —¢ #6236, 2H (8] Hb 48 it A 2t <7
FEA ¢ K56, LA P<0. 05 FRR2ZERBEI2EE L,
2R
2.1 WAEEEITHIIE BCVA EbB& W4 B A a1t ]
M BCVA W ZERA G2 E X (F=30.79,P<0.01;F=
21.90,P<0.01) . ARJ5 BCVA ¥, HWERARG
1.3.6mo 71 3 T XA, 27 HA G %8 L (P<
0.05), W1,
2.2 WMARERTAIE CMT figr&mMEmMRLILEE WA
BN F ] A CMT 2 R A S X (F=65.67,
P<0.01; F=47.54 P<0.01), £ AS ] s a) 25007 A
MAEMRILEZ S A G E L (F=143.56,P<0.01;
F=89.78,P<0.01), M EFIRIT G CMT S8 AE 48 11
TR BB BRAL, A AT 1.3 6mo 3 i F 1K T X 1]
M, EZRHAEGI#E L (P<0.05) , %2 3,
2.3 WAHBERNEBITSHILE WAL AR
FCBEEC LA S e % P ) i E R TR IR, 22 R A G2
BN (P<0.05), 34,
2. AMABEHEERR WL 2 #]2 IR, XTI 1
1 HR B P# e 28mmHg R K, &9 KRR TT 3d JE 1K
SO W2 R E YR 1 ILE IR 0B 2 IR P AR 55
FothIF &R KA
31t

P G EE— B LK 2 PDR VAIT IR T B B A
il Bom HAR PRP IGYT G B A A A B i sl | (EA7
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®1 WEBEFRTHIE BCVA LLK xXEs
20 531 AR %% IRYTHT AT IE 1mo 1897 I 3mo IRYT )R 6mo
WEEZH 51 1.29+0. 23 0. 63+0. 26" 0.61+0. 25* 0.48+0. 22"
Xt HEZH 50 1.32+0. 25 0.79+0. 31° 0.76+0.29"¢ 0. 64+0. 24"
13 0.628 2. 808 2.786 3.494
P 0.532 0. 005 0. 006 0. 001

TE IR FUR A PRP AIT WAL SRR BRSPS PRP IRYT " P<0. 05 vs [RIZHIAYTHT;*P<0. 05 vs [RZHIAIT)R 1mo;

°P<0.05 vs [F4IG77 )5 3mo,

®2 FWABEBFAG CMT b (X£S, pum)
2H 5 MR %% bEy g} YRITJE 1mo YRITE 3mo RITJE 6mo
ML 51 572.32+21.21 343.23+14. 23" 345.23+13. 34 248.34£12. 34"
X HRZH 50 574. 43+20. 43 356.23+17. 26" 357.32+16. 54 261.42£15. 54"
! 0. 509 4. 126 4.039 4.679
P 0.612 <0.001 <0. 001 <0.001
AR . HORFH PRPVAYT s SR SR TR BRELHUER & PRP IAYT . P<0. 05 vs [RI41IAYTHT
#=3 WAHBESTWERENEERILE (X£S,mm’*)
2H 5 HR %k MEy gl JRITJE 1mo JRI7JE 3mo JRIT IS 6mo
Uk ~24) 51 8.67+2.12 2.44+1.32° 2.51+1.28° 2.65+1.33¢
o) 50 8. 68+2. 14 3.56+1. 54* 4.05%1. 65%° 4.67+1. 87"
! 0.018 2.918 3. 824 4. 496
P 0. 956 0. 005 <0. 001 <0.001

IR HOR A PRP JAYT s WERAL R TR BRSAHTHC & PRP JRY7 . P<0.05 ws [WALIRYFHT;P<0. 05 vs [R41IAYT S 1mo;

°P<0.05 vs FIZIEIT)S 3mo,

T4 FABNEITSHILE xxs
4531 R BOERER (mW) B () RER)E [ (mW - ms)/pm’ ]
WK 51 342.34+32. 31 1876.45+121.43 0.94+0. 23
Xif HE 21 50 435.34+38.56 2543.45+105. 34 1.75+0. 34
‘ 13.125 23.349 9.995
P <0. 001 <0. 001 <0. 001

% BRA . FUOR A PRP JAYT s WAL RAITRBR SABLEL & PRP IRYT

A 13 AT RERE &, BFSTIAH  PDR &4 KR
it 5 8 P A0 D) Bl 19 B B L ) 400 B O R
1 B AN L B PN Rz 40 52 S A0 19X SR ot %) o 38 2 7 A
K VEGF, VEGF REEC/ N MAEBH € 1o sl ks LA K i 45
B, FREo A A B R K A WO B R
N VEGF 7KF-5 PDR i ™ H 2 B 52 IEAH ¢, VEGF 7K F
) - F W] PDR 24846 . BT VEGF £ PDR HYJR 1%
R R T, 3 VEGE 10111 570 75 2K B 41 7€ PDR
HIIRYT SR T B AR IS

PDR HB % 10 I 551 =6 440 i A5 i I 4 5 | 0 4 Jif 1
PRYEREPE R TG, TE T A0 I 498, 20K T S SRR IR0 s 21
ZUHA iy, % VEGE BB SO0t e i i 75 H DL
BB i 45 e 8 00 g o R R AR B R AR PRP
3 e R SR OGO BE T LA TS BRI B R -
FEIRZ A A RTINS ) (A0 Do S 4 2 A8 38
ZEU0 (0 T AR SRR A 2 0 I B A R % BT S TR R R A
DOR]JES P 2, O8O B of, 46 7 T, DA i 9 o A ) A
K I hn 2 BB A A TR Y ARSI IR R
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TBIT Tmo Ji 8 A8 IS 10 R G 38 A, HR S 3 .6mo [T,
U PRP A7 5 B AR 1 2 R B I B X i 5 5]
ARG A B — B, H 2009 4F 3R [ T A T R Bk
BB TR RS, 25 2% B= Bt 76 40 000 52 3 i ik BHL 5 % 4 i A
S BB AR PSRBT A TR LA
R EZBT VEGE 254, REME # 1) 10 ) A28 VEGF, HAH
Xof I I, T A B B A N S BB IR 2 e A B, A
X VEGF 45 & &2 U 7= A 30 i 18 F, 8 A= i 4%
MR

AFFEMEELAA ST BCVA [ CMT LA SCGHT A= I 45 T AR
i F B4l PRPIGYT , #E /8 BT VEGF 25415 PRP JRI7 £ L
3% PDR WYEBMRIVE o [RIEEFRATT SR K 30 0 ¢ 40 o6 FH 90
AB e PHOGRE I A S R B % R 38 I T R A 22 R AL
BG4 E L (P<0.05) , HJFEFEEF R AP A B I
PR P TR 2 A A D K e, S8 3R 7 T 5 1 O B
AT REAIG , 22 BA 76 2R S BT EK & PRP 1] 2% fiff 38006 361 493 AL 1)
I TR A 3R AT 4 54l PRP 67 50 4 A I R RCR , 7454 LA
B/ B B AR 7 R R
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