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Abstract

e AIM. To study the effect of 23G minimally invasive
vitrectomy surgery assisted with intravitreal injection of
ranibizumab ( IVR ) and panretinal photocoagulation
(PRP) and combine both of them in the treatment of
proliferative diabetic retinopathy (PDR).

e METHODS.: Retrospective control study. A total of 142
patients (169 eyes) with PDR were recruited to have 23G
vitrectomy surgery and were divided into 4 groups as
intravitreal injection of ranibizumab ( Group A, 35
patients, 41 eyes), panretinal photocoagulation ( Group
B, 34 patients, 39 eyes), combine IVR and PRP ( Group C,
32 patients, 38 eyes) and control group ( Group D, 41
patients, 51 eyes). The average operating time, blooding
during operation, the use of filler and electric
coagulation, iatrogenic breaks, best corrected visual
acuity in 1mo and complication were comparatively
analyzed among the 4 groups.

e RESULTS:. The average operating time was 70. 03
8.91min in Group A, 71.13+8. 89min in Group B, 68.60+
6. 73min in Group C and 103.23+17.44min in Group D. The
average operating time of A, B, C groups were
significantly reduced than Group D, the difference was
statistically significant ( Py, Pgp, Pop < 0. 05). The
difference of iatrogenic breaks in four groups was no

statistically significant (¥ = 0. 531, P> 0. 05). Electric
coagulation were used in 8 eyes of Group A, in 11 eyes of
Group B, in7 eyes of Group C and in 38 eyes of Group D.
The use of electric coagulation in Group A, B, C were
significantly reduced than Group D, the difference was
statistically significant ( xi, = 27. 499, 3, = 19. 105, X, =
27.405, Pnp, Pgp, Pop < 0. 0167 ). But there was no
significant difference in Group A, B, C (¥ =1.305, P>
0.05). Filler were needed in 6 eyes of Group A, in 7 eyes
of Group B, in 5 eyes of Group C and in 28 eyes of Group
D, the use of filler in A, B, C groups were significantly
reduced than D group, the difference was statistically
significant ()i, =15.818, ¥, =12.698, X, =18.014,P.; . Pyp .
P.5<0.0167) ; but there was no difference in A,B,C groups
(¥ =0.360, P>0.05). Continuous or severe bleeding
during the operation in the four groups were no difference
(¥=2.809, P>0.05). The best corrected visual acuity of
1mo after surgery was 0.274+0.151, 0.175£0. 079, 0.277+
0. 137, 0. 177 + 0. 059 respectively in the four groups;
Groups A, B, C were significantly increased than Group
D, the difference was statistically significant ( P,y , Pgp , Pep
<0.05). There were 5, 5, 4, 20 eyes happened vitreous
hemorrhage again respectively in Group A, B, C, D of
1wk; Group A, B, C were significantly reduced than
Group D, the difference was statistically significant (3, =
8.385, X5 =7.675, ¥, =9.100, P.y, Py, Pep<0.0167); but
there were no difference after 1 and 3mo among four
groups (¥X,,=2.933, ¥%..=2.249, P, ., Ps..>0.05).

e CONCLUSION: The therapy of ranibizumab and
panretinal photocoagulation before vitrectomy surgery
can effectively shorten the operation time, reduce the use
of filler and electric coagulation and complication,
effectively increase the visual acuity.

e KEYWORDS: ranibizumab; proliferative diabetic
retinopathy; panretinal photocoagulation; vitrectomy;
vascular endothelial growth factor
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B By S B 2 AR I v S 55 BR B BT (intravitreal injection of
ranibizumab, IVR ) | 4 L & f& 3% % & B ( panretinal
photocoagulation , PRP) e 3 A5 R 38 B A AR 9 40 DR
5 AZ (proliferative diabetic retinopathy, PDR) HIR17T 23G f#
AN B EEAR ) E|FR (pars plana vitrectomy , PPV ) B2
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F5iE B X B FY, FIE R #6128 PDR J£47 236 %
B IR E) R 1Y 5 142 1] 169 BRAN ARFST, A 4.
PPV RHEi4T IVR H# 35 %1 41 HE, B 4H . PPV R ii4T PRP
B 34 139 HR , C 41 . PPV KRHi1T IVR F1 PRP 34 32 fi
38 R ,D 4. PPV REjA4T IVR & PRP 4 41 % 51 R,
A 4 21 ARTR ) B 30 AR 1 1) R AR e ) A v s ot o i
L BRI 0 S R 24 AL R N RESI SR TE RS 1mo B fEHF
1A 77 (best corrected visual acuity, BCVA) | 3 & %iE 1Y
T,

SR UL F REF ] 43510 70. 03 £8. 91,71, 13 +
8.89 68.60+6.73 .103.23+17. 44min, A B .C HFHTF AR
BRI R b D 0, 22 5 BA G122 X (P<0.05)
DU ZH AR v S A 18 Y5 9L R 502 1) R L, 25 3 T
Gt X (x"=0.531,P>0.05) . PULLA i T L BE RO
IR% 5300 8 11,7 38 MR, A B C 4L A i FH H 5 A HR 45
L DA S A SR L (Xiu =27.499 \X?sn =
19.105 x;,=27.405,%] P<0.0167) ;A .B.C 4L A i fifi Ff
FEL G (1) RSO R EL A, 22 S 3 e g T2 8 L (" = 1.305, P>
0.05), PUAAR P REMIEFTAIRES 50 6.7 .5.28 IR,
A B CARTREMIFEAMIREI B D 40, 22504
it L, =15. 818 x2, = 12. 698 2, =18.014 3 P<
0.0167) ; A B C ZH AR Hp i 7ol 350 50 199 HIR 50 201 () A LU %2
ZRH TG L (y* =0.360,P>0.05) ., VUL AR H
PR 8 ™ F Y A A R A (R AR b, 22 R TG
X (x*=2.809,P>0.05), PPV AJ5 1mo, PU%HF-) BCVA
4351 0.274+0. 151 0. 175+0. 079 0. 277+0. 137 0. 177+
0.059,A B .C 41°F# BCVA ¥ D 4485, 2R EA
Gt E R X ($ P<0.05) . ARJ5 Twk, P2 BB R B R 1
MLAIAREAT 50 5.5 .4 .20 HR, A B .C 41 AR5 B R Pk
A IREC e D 41D, 2 R EA G E X (X, =
8.385 x5y, =7.675 x2y =9. 100, % P<0.0167) ; RJ5 1 .3mo
DG ZH A v A P S i FIR 52 ) S A e, 22 R TS
HE (. =2.933 X2, =2.249, P>0.05) ,

2518 : PDR IR 23G BB ISR VI FIAR AT IVR \PRP i
T REAT 04 3 T A B () 92 AR e i B R Lkl R Y
BUE Pt H  A 30 m RARA

SRR T BRI 5 1T PR PRI A0 X A A 5 40 A i
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1 5 PR OB R R AL R AR ( proliferative diabetic
retinopathy , PDR) J2& S50 B 1) F ZLHR 5 = — | B I {R )
FIFAE HANAYT ™ E PDR 1 R B Iy ik, HE ™ H
PDR A8 R 28 540 4 3 35 1 U0 31 T ARG 7 J5 475 vT s B8 A=
MM OCHR SRR 57 57 R 2 S A 190 5 e 2
EOF Kk AE. & MO B % Ot & ( panretinal
photocoagulation, PRP) TJ 5 4% BH. 1F 55 ZiE 2% 1 bR i 100 ) i
J%5 748 (diabetic retinopathy , DR) [f] PDR %78 | ot 3% H 5 X%
TR A S, GEfR LT B AR BB AR DI AR I 0 1Y &
Az HER Sy PDR BBE TR Bt i, B & AR B 55 A
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FRUIL ™ A0 DX P 2 2 ot 48 R4 2 | DU R © e ik 4T PRP
1AYT . PDR LU 0 S A= 1045 1 0, 41 2 38 A AR AiE, 4t
VEGF 2 ¥ B ¥k 5. 4T 88 Dl 12 B A& I A 6 K 30 il L 34
A R B ES AR RN o PDR RIS FAR SR A [
RFARXERE , ANEEP BRI E T ARIGIT 205
TRYT I S A E B B BR SR BTIR YT, X PDR JG & ™
T PDR, &R & B IR YT 7 15 JUT RE A R 11 ] A8, 111 s 75 2L
LR R A, FTF PDR BYIARIT RO . AR S i Lg%
PDR AR B G697 5 i, X L& MG T B 22 5,
P LA S5 A IR

1 X &FAE

1.1 X% [P BT 2014-01/2016-01 7EER LKA
B = BE MR A rpuc AR IRHIG PR 12 PDR(DRIV ~ VIHA) If
1T 23G TR BE IS AR DI #) F AR 3697 19 5 142 ] 169 HR 11
Il R, Horp 58 70 151 83 HR, 4 72 191 86 HR , 4E1#% 36 ~ 75
(F¥955.36+7.01) % . MR 9.9 ~22 (44 15.46+2.6)
mmHg, BEFRSE (DM) FGFE 2 ~ 26 (SF44 11. 15+6.03) a,
DR 70 VI 44 R, VI 58 IR, VI 67 IR, 245 &
HARARRL 2= 2 DR 20 AR L IV A R B 37 A4 1 48 5
FEAEBEESAHNL, V 3910 HR R DT A i A RN £ 2 3 A= g
VISR RS UL T A 145 £F 2 338 20 1 R A IS 15 A b
HE W32 0 T2DM ¥ 1 =2a; R FT 25 18 Il <9mmol/L; K
HIAR I T8l ~ 0.1 AR o MR 50 A A | IR R 0] %
KRB HRJECREAR A W2 AR (0CT) HRJEZEE
RIER (FFA) SR A ifi2 0 PDR A7 G BB AT IR T
ARAENE, HEBRGIFIR ARG ORI 2 58 IR A3 |
R EBTF AR b MR, LA A IR e B A B 54
BPE ., T BRE NS E RTINS R E A, REERE
BIE GRS O T 441 A 4. PPV RET1T IVR 8%
35 il 41 MR ,B 4 . PPV RHij4T PRP 35 34 i 39 R, C 4.
PPV AR Hij4T IVR 1 PRP 3 32 i 38 R, D 41.PPV AR
HRAT IVR K PRP fB 5 41 #4151 MR, 4 4l AEPER] AR
W PR FE PDR 231 L8R, 2 R RSB L (P>
0.05), 4 4 HBIRARFTFEIIHRE 450 15.1+3.0 .16, 1+
2.1.16.0+2.5 15.8+2. 8mmHg, FL #4541 (] F-HIHR J& |, 22
STGHFE L (F=0.813,P>0.05) . AN EBRbR
W 1S Fe B IE A 71 (BCVA) |4 4171 BCVA 43
1547 0.024£0. 030 0. 023 £0. 028 .0. 024 +0. 030 .0. 019 +
0.027, lb A 4 4 18] “F- 44 BCVA, 2 3 G E X (F =
0.311,P>0.05) .,

1.2 Fi%

1.2.1 WEERESEHRER A C WA ARTT IVR 17
Id 2 S50 R IR S AR R 3 Wk/d, TEBEYIARAT 3 ~
5d A — A T8 A BZ G 3. Smm JF 511737 58 7R
T4t 10mg/mL A FE BREAHT 0. 05mL (& B EREAHE 0. Smg)
WAL G IR Hif 1k 1 1 ~3min, WE LB IR bk &
5B IR AR AR AR HL K H 8 b R SR 24T PPV,
1.2.2 I MBEESEBEAR B .C 4B RE 21T PDR
YBIT . IF HAEBEYIARTIAT FFA K2 & P4 B 9 0 T 1
DX R 3 A= L7 T o 1 DX S ) b 78 R RS 22 0 K OO
EEIRIT .

1.2. 3 WA YIBIAR U4 2 R 3443 52 28 IR A 7 2H 35
PG bR i =8 236 BE BRI RIR , th [fl— &4 FAR &
BFEE NIRRT RTER ., R iERRaas A fun gtk
L3 I A I A6 e o R P J i 7 s A 0 TR B 4 FL
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AT DR R, IF AR IR B O, T DR C, F R
PRI AL RO EBEARTATT . AR S AR 1 SR LA
A s EM
1.2.4 {EE4E4R 0K 4 4B R PPV FRIHA] W
HLBETE L AR P R R PE LB %, ARG Tmo FHefERFIE
M1 (BCVA) KB B8 AR I i A5 5
Giit2 BT . R SPSS 17. 0 Ge i 8 A7 48 32 40
Mro B x+s R, 4L L BCR F PR IR 2 07 225007
Fisher 5 8 4 38 1R 7 AL 58, P T HL B8R A LSD -t A6 56 |
FCXT ¢ 4656 A1 Bonferroni £ IEA:46 . P<0. 05 ( Bonferroni #%
IERFTREHT P<0.05/n,n MK R EL) A2 5% BA 5001
2R
2.1 —fE1ER A LC PR R IR BT B M 1 O TR Bk LS
AR 376 IE 53 BN, BR P 5  & AR AR IR 405 B2 TR
PRI AL L TR PNt 55, R 5 o R AR IR P 48 R R
S ) Y- S N SR X B B NG SR TA T ST A D VR 24
A C P BIRE IVR G YT AT A 09 85 AE il 45 I b 22
45 PAIZE BAE IMAS REAT Ak 2540 , B IS AR BUM IR 4y
SRR R A B B A S S . B D PRI AR R 5 R i A A
FH A WLBH AR E 4 A1 AE ILEE IR ] PN oA e A R B Bk |
MR P 4 559 R AE
2.2 PPV FARBEILLE  DULH R A 34 F A A ] 43531
4170. 03 +8.91.71. 13 £8. 89 .68. 60 £6. 73 ,103. 23 +
17. 44min 4 20 [E]F- 325 FREHE] L3, 22 R B HA G5
B (F=94.417,P<0.05) ;4 ZH 1R 25 [a] /5 9 L 55014 T
ARSI, 22 5 RGE T L (P, =0.681 P, =0.590 P, =
0.350) ;A B C 2B MRF-3¥F AR EII L D 20 B IR FAR
4, 22 5 BA g L (3 P<0.05)
2.3 PPV RepiEMEbE: DU AR & A IR LAY IR
AR R, 2R G248 X (¥’ =0.531,P=0.930)
A B C AR H Rz B L it ) IR AR 2 ) A b B, 25
TG L (¥’ =1.305,P=0.549) ;4 2H A )i H e 5
1 L R 5 ) A L, 25 R B BT () =
42.629,P<0.05) ;A B .C 4555 D 4R g A L g 1k
LR R B P HE A8, A B C = 2H AR rp fefi el 5 1) IR B 2
M D /b, 22 RA G E (G, =27 499 Xy, =
19.105 x;,=27.405,¥] P<0.0167), A .B.C AR 7k
WA R B R B R, ZF B LRI FE L () =
0.360,P=0.856) ;4 41K r i 71 35 70 1) N %50 41 () B 44 1L
BOESEAES ¥ E X (¥ =28.491,P<0.05) ;A .B.C
HoR5 D AR REMIEFT AR EOR P L5, A B .C =
HAAR PR IA TR B B D 410, 2R a5
S8 S (xh, = 15. 818y, = 12. 698 2, = 18. 014, ¥J P<
0.0167) . 4 A PR sl ™ 8 4 1 A% AR 02 8] B {4
e, Z R TG L (*=2.809,P=0.424) . 4 4H1F
PPV R R AR EN IR B LR 1,
2.4 PPV R/ BCVA Lt 4 4 H R PPV RJ5 1mo F-1y
BCVA 43514 0.274£0. 151 ,0. 175+0. 079 0. 277 £0. 137 .
0.177+0.059, 4 4HHHR PPV RJ5 1mo 1 BCVA 54541
ARHIF¥ BCVA W, ZF A RITFE X (1 =
11,551 1y = 13. 695 (1 = 12. 253 (1, = 12. 459, ¥ P<
0.05), 4 4R PPV RJF 1mo “F2J BCVA 4H [A] 5 14
i ESAAGEE L (F=22.426,P<0.05) ;4 41 H R

®1 MNAZEPPYV RAREERMERTL B FEHERERAH
Mm=1E5R B iR

Zikill IR%C PRUEIERAL MIEE RIS RO
A 41 6 8 6 5
B4 39 5 11 7 4
CHA 38 5 7 5 3
D 4 51 9 38 28 10

LA 4. PPV RETAT IVR; B 41. PPV ARHijfT PRP; C 41.PPV K
Hi4T IVR 1 PRP; D £ .PPV ARiA4T IVR & PRP,

&2 [MAHE PPV FAAIE BCVA ER xxs
20 5| R %% AHi ARJG Imo
A4 41 0.02420. 030 0.274£0.151
B 4 39 0.023+0.028 0.175+0.079
(o | 38 0.02420. 030 0.277+0.137
D4 51 0.019+0. 027 0.177+0. 059

A 4. PPV RHi4T IVR; B 4. PPV K Hi4T PRP; C 41.PPV R
Hi4T IVR 1 PRP; D £ .PPV ARiA4FT IVR & PRP,

*3 MARFAEREHBEERE mIER LR iR
205 1397 RJG Twk AJF Imo  ARJF 3mo
A 41 5 2 1
B4l 39 5 2 0
CH 38 4 1 0
D4 51 20 6 2

A 4. PPV KHi4T IVR; B 4. PPV KHi4T PRP; C 4.PPV R
Hif7 IVR #1 PRP; D 4 .PPV REiHR4T IVR & PRP,

PPV AJ5 1mo -3 BCVA G LLEL A 415 C Al b4
TG it X (P=0.905) ,A . B.C 444335 D 4 i 2
SH BT (3 P<0.05) ,A C 443515 B 4 bk

SIS E L () P<0.05) . 4 4R PPV T ARAT
JG 1 BCVA 15 ILZ 2,
2.5 PPV REHBEBRHMmMEEE A5 1wk A B.C4l
ENEESE NN S S AN IR N =2 ot ha e
X (x*=0.188,P=1.000) ;4 ZH A J5 3% 385 R FE YR L 0l i)
ARECA R L3, 2 A Gl X (¥’ =16.643,P =
0.001) ;A B.C 415 D 4 A5 B ISR H i /4 IR 2090
W HCAR 25 A G278 L (), =8. 385 g, = 7. 675 oy =
9.100,P,,=0.004 P, =0.006 P, =0.003) , RJ51 3mo
4 AR5 BEI R FR U I HR A TR SR e, 22 S TS
2 E L (X, =2.933 X3, =2.249, P, =0.414 P, =
0.624) , PPV ARJ5 B AFRU 1M A 15 L2 3
3 iTig

Y FR 95 10 I S 78— 28 2 TR 3 3 FRAR I8 97 — M AT BHL

1B AT TR, B E — iy, A
FEEEAR B AR 10 5 76 BR SR BT B AR B AR 2R YT
PDR (8 W7k, A W OB AR & — A2 3G
I W DRI T AL P RS A8 A 1 T e 3 3 e R AR
o AR S P R O € 38 iz 21 40 o HL ke AR R AR, LA
peeal s I (1R A P =W e o e o 1| K = e e
K1) B B R PRP RN ™ 5 A8 25  (H B A
& —SEREIAE 60 5 BE K b A0 et R0 o 25 4 9K
JeHEBEES AR M A N R F (VEGF) Bk R 5 &
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HRB AR 4S9 T B, 8 DA RS2 PDR 5 A % &8 1) o 22
PHZE S (I PR s A 5 50 e oL 8L R J55 14 1 VEGF B i 1) 3
A R B VEGE J 3500 9 AR A i 55 A B 4
INEAINAE B 0 R P #E B HiE VEGF 254
AR I T 25, KRR A Z — W R, A
TH R BEAK B V8GR A 0 1 VR, BE# T+ PDR R HR 1)
Iy B A R — R, X TR EN
PDR TR 75 2 247 3% 35 44 D) 51 7 A ke 185 B B 358 A R I
I 3% AR OO B A 10 8 R A 2 R M I L e B
{7 58 2 0 DO JlES 45 . 7 (1% PDR IR AT ALY PPV B, A
OB AR IS 0 45 i 23 5 AR BRAE R TFARRCR

AWFFEH A C ILLAEST IVR IRYT IS, 90 I 50 A i
R T W S 2 4 AP 2E | Bl R A )RR 9s /L | BB
AR B 2 O AR A ER AR ) A R T XS5 H AR
A 5P VEGF Z594E3R77 PDR 41 il 1 5 98 T KB 4=
AT B, Dol 00 IO K ek %) 235 SR AR AL

ANEREZ 5T PRP 82 VR G YT A SRR T AR Aisf ] B
BN IR D AW B 4556 . PRP AT BE A% U 40 0 R AR
A8 B A B, el 2 400 P BT A 9% 5 TVR IR BE A% 1 P47 ik
IR A U H I 5 X SR RS T AL T AR AR DD 2R
R, Yok PRI b I ) e 68 2R S IR P ST 0 1
G AR S I R N 618

ARG 1mo ,4 41 H R 7 #B W . Lo AR w5 Fir 42 v, Ul A
ISR E FARAENS B 0 2% ™ PDR BRI, AL
B.C MM & e D 4425, il RE S5 = 41 F ARt
Vi) 205 Jt  PEL 9B R SR 70400 fof7 FH 23 A1 DA Tl 2 Yo 400 P B 1) 458 45
AR RE S PRP FIE BR ST RIS K M AR o i
MEBREFA, A CHAMMSI L D A, mTiES AL
C 4147 IVR A7 78 50 30 P I 308 20 38 0 24 1l A 11 i 98 Hh 4
A K, 4 AAEAR A EEIEEZFL A v 5 22 ol ™ B
M AR BT 8 25 5, X 0] BB 5 BB (R U #1 K 236
INTT VRN TR AL S Y 20G 338 1400 #) T AR AH 1, BE
02 R N R N RN U E T I 2 | e QY € e - E S

PPV RJ5 1wk A B .C 4 AR5 BB AR H I AR 5y
H D /b, BB PRP VR JAY7 X ™8 PDR SHRTT B 5S
WU FARZ DA E I NA BN, MRS 1.3mo 4
ZH B SR PR M AR AOC A s 22 R X T i S TR R A 2y
Y25 A 56, RS 1 3mo B 55 Bk BRLHT A 25 Wik FE
ANRERFEHYT VEGF YER , BUR A5 XA 8 A R 5 14
LA™ F PDR AR 7645 2449 PPV A5 BHEI4T TVR JA)T
WD IR FARRE A Rt — 2058 A, I A T fE 4 4l
TEAR P EAR G R IE FFA 45 BT THOIEYT, 5 D 41
FERCH PR H I e A R AR A

A B AR P FIA S5 025 W 230 H v # oA A B 5
B 225, BB PRP AL IVR X8 PDR MG Y7 AEIA 225
PR iX 5 2016 4F Gross FEWISTHRIB AL, (HH K
W SCR B FIRYT 8 6 — BOA T 3 — 25 19 s PR 5T
WS C HAEARFIHEAT T PRP A1 IVR BiFAYY, 40
ZAEARAT A A B PRALAREL , oS24 2 S, Ui P Al G
77 I A 5 B — R IR YT Ok A RSCR TG I I 1 22 0315 X
i RIGIT A —E R 8 X,

ZE Pk AR 5T 25 2R 0 PDR 78 23G il B 2 14
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