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Abstract

¢ AIM: To investigate the effects and mechanism of anti-
vascular endothelial growth factor (VEGF) assisted pars
plana vitrectomy ( PPV) in the treatment of proliferative
diabetic retinopathy (PDR).

¢ METHODS:.: A total of 92 patients (92 eyes) with PDR
treated by PPV were divided into the simple PPV group
(41 patients with 41 affected eyes) and the combined
treatment group (51 patients with 51 affected eyes)
according to whether the patient underwent intravitreal
injection of Ranibizumab (IVR). The combined treatment
group was treated with IVR at 5-7d before PPV. The
surgical time, times of electrocoagulation, silicone oil
filling rate, the incidence of postoperative complications,
LogMAR BCVA of affected eyes, levels of VEGF and
pigment epithelium derived factor ( PEDF) in aqueous
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humor and vitreous body were compared between the
two groups.

¢ RESULTS: The surgical time was shorter, the times of
electrocoagulation was less, the silicone oil filling rate
and the incidence rates of iatrogenic retinal hole and
vitreous body hematocele were lower in the combined
treatment group than in the simple PPV group ( P<0.05).
Levels of VEGF and PEDF in agueous humor and vitreous
body of the combined treatment group during PPV were
lower than those in the simple PPV group (P<0.05). The
LogMAR BCVA of the affected eyes of the combined
treatment group in 3mo after surgery was better than
that of the simple PPV group (P<0.05).

¢ CONCLUSION: IVR combined with PPV can reduce the
perioperative levels of VEGF and PEDF, reduce the times
of electrocoagulation and the incidence of iatrogenic
retinal hole and vitreous body hematocele, and improve
the visual acuity of patients with PDR.
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BEY. 8 i M A K R F (vascular endothelial
growth factor, VEGF) %# Bl 3% 85 /& £] #| R ( pars plana
vitrectomy, PPV ) Jf ¥7 34 A= Pk W% IR A5 AL ™ B g A2
( proliferative diabetic retinopathy, PDR) A9 % £ X /F FH
BLH

Fik K5 92 1911 92 HRAT PPV A PDR H &, M AR AT A G
PR BB v 5 B BR PA BT (intravitreal ranibizumab, IVR) 43
ELL PPV ZH (41 ] 41 BR) FIIBE AR YT 4L (51 4] 51
M), H AP ECA IR AT PPV RATS ~7d #H47 IVR, HE
PRI T A ] | H B B8 Rk T 72 38 R 5 I e A
ARG 3mo IR BCVA K2 T AR5 A 7] I 1] 1 57 7K
YeHEIA VEGF 4 3 | B2 115 4 Kl 7 ( pigment epithelium —
derived factor, PEDF) &,

SR EIRYTH T AR W A T 54l PPV 41, WL BE IR AL
DF PPV A RETH I T | B IR R I 2R L S B R A
UM A LR IR T 54l PPV 41, 2 R WA G258 X
(P<0.05) ; B &6 97 40 PPV I} B3k K 3% B 4K VEGF |
PEDF & # T 54l PPV 4, 22 R A it 2 L (P<
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0.05) ; BESIBRIT 4L AR S 3mo R BCVA 4T B4l PPV
A, 2ZRAFI#E X (P<0.05),

58 IVR B4 PPV 697 PDR W] [& MK PPV [ F R 1
VEGF ,PEDF /K-, Ui/ R o e 588 A, B AR AR 5 = VR
R 0 f55 524 L R B B R R L A R B R K
SBRAR <A AL 000 JIEE S A s 1 2B M 5 R R BT 5 I N K
ARKFET W
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3 DR 9 400 R B9 AF ( diabetic retinopathy , DR) S B R
S B UL S AE e A, P 1. 59% YRR AT R
A ME B PR L OB S AE ( proliferative  diabetic
retinopathy , PDR) , 280 H ) F RNz —"" |, BEAAFSY
F8 H, BEEE AR Y IS N B2 AR K I F- (vascular endothelial
growth factor, VEGF) £ 5 PDR 1 % R AR BRI
E) R (pars plana vitrectomy , PPV) J2Ilfi IR 57T PDR I
B, ANAURT 8 fige A0 O I a5t 4R0BR A 30 T 9 B B
AN Ik o m AR A AR . 2R E A,
PPV ARHTHR N VEGF ¥ B -5 R Ji5 I AT 5 VIAH ¢, 7T il
HRHHT VEGF 1097 BARIR N VEGF ¥ Bz, 38 [l TR
WIOELAED . SR, AR FTHL VEGF A1 AT Fi i 2 40 9] Js e
I, A5 i A o 1 B AN A2 2% . BR R AT (ranibizumab ) /&
JI A R S NS VEGE W2 RY 5 5 B4 4R i B i) dE 44
A EEE LM 5 T VEGF-A WAIZE & R 4T VEGF
BIVEH . A 5T 38 5 X PDR FBR 3 R A7 DY 538 04 s o B
FREPT (intravitreal ranibizumab, IVR) B¢ & PPV 1597, 40
Bk & 36 97 SR I IVR J5 VEGF 4 % b R fif A4 I 7
(pigment epithelium—derived factor, PEDF) i 284k | i —2&
ZRUTPT VEGF i B PPV JA Y7 PDR i 4E FIBL ], L4
(1]
1 & HTE
1.1 3% B 4> BT 2014 -04/2017 - 04 F 3k Be 47
PPV () PDR % 92 1 92 MR, 94 AdRifE. (1) #1224 2
RUBE PRI 2 WbR 47 A 1999 4F it 5 T A 40 41 ( World
Health Organization, WHO )2 HUAE R 5 FH 532 Wi b i ;
(2) S IR 2 U A7 HIR DG A A B8 HIR I ¢ D16 1 A8 38 52
(fundus fluorescein angiography, FFA) 112 & PDR 1 ~
VIS HERRARIME . (1) A I b 3 B 1 P9 B R
PEBRR OGRS R MR MG HR R S (2)
P AN BB PR | I 5 (3) 7 T D RE R A AP
WX Bl 28 22 G2 9 78 6 JF H oL 50t A M 5 L B il B RE S+
W (4) B HZ IVR s E ST VEGF 1R Y7 A LM
JEEEIR YT S PPV 13 (5) TR ER BT 25 2K RAE#
(6) R BUARST; (7) WG IRGEREA 235, MRAE AT A i
T IVR 43 R B4l PPV 41 (41 6] 41 HR ) Ak & 3597 41
(51 19 51 W), W2 AR Mo AR 0% OB I i 72 | R HR
FAEBFIEM J (best corrected visual acuity, BCVA) ,PDR
o3 MAE— MR BRI A 22 ¥ e ge it 2 B L (P>0.05)
WK1, AW ERACIEZE 5t 23 o fit il o | J o 4 0

15 F S RS,
1.2 Fik
1.2.1 FRFE BERITAT PPV RHTS5 ~7d 17
IVR,IVR B 3d ffi ] 10g/L 75 4 1 10 5 3 R 9 i IR
4 YR/ d s e BECE R DY T R 45 A 2% T PR I v Dk 5
P ,26G HEGTER RS L R A S )S 3. Smm Ab k45
I ) B 35 R P AR L o AL, VR O BR BB (10mg/mL)
0. 05mL, ¥ T 5 JC 1 H 25 8 1 5 45 Tmin, 45 B9 P I
TATRE R M ZERANIRE TR IR S S AR 1d, BEATA
JPH IVR KRG LR R 3d,4 w/d, RH
Constellation B ISR P EL (TEEAE AR, U1 106l &%
FHWI A 250 T] 52 300 ~ 40° BT 28 il 45 [ F1 L B
BEE TN, UL B 1) i A BRI AR, R i BR IR
o4 JeE G TR B | 1) B B AR K] B T A i A A L A B
XoF AL 0 I 1) 22 7 5 s S AT R B I, A R
BT MM G EEARIR YT . B R A ) R S AL AT I
HOCEEE A 2L, IR I e AT, R ERIRBR UK E
BN Je M g O, ) O A I BB, R 8-0
IR ST T, AL PPV R Y Al — i 45
F 8 B IH 58 AT
1.2.2 VEGF #1 PEDF g9l B &R 741430 F IVR
AT PPV ARBFF ImL VR 5525 H A 5 2% 28 i 1 A i B BT
B3k ; B4l PPV 40T PPV R RER K, P BH
YT B BRI E) i BB BEAA | —20 °CARIRARAT . AR i it 15k
Go e B S 5G (ELISA ) U7 & (U L8y TRA
RN w1 ) 454 Ul W AG I 55 7K RN B 38 {& o VEGF , PEDF %
. FEEIR AR ME S AE 96 FLEEFR A B M b, bR i
fL12 fL, AR AR R &, A F R E 2 A AT L
TINFEATG B 2 4oL, FEINEFIUAR § 10pL, M 7 30min , 4
30 e 4 Ve TR 2818 K FR RS 30 A% )5 & S eV S 5
INABEFRI ] 50wl , 5 F 30min; YU 5 WK, W6 Bl
21 SO 28 11 2 7 3450nm P TR & £ FL IOt
{8, BT hR e TR SR A B
1.2.3 RIGHEE  BEVITT BT BEE DL =T W2
A (optical coherence tomography, OCT) FR 245, Wi
FHRRTE DL, 1 # ARG 3mo AR BCVA (LogMAR) ; # #i%
T ER AR s B A ) IS AR 5 5, AT A D) IS S B R T B
PPV &,

Gt 0T . SR SPSS18. 0 Gi 24 5k HE 4T 504 4y
M T ECRORER (0, % ) o, 41 08) FU 3R F R 565 3
HYORER A xts FoR 4L AR ST REAR ¢ K56, P
<0.05 FREFAGIFFENL,
2HER
2.1 MAEREFAMEFER XS REHIETELE
BeAIG Y7 TR B IR T B gl PPV 4, i BRI B> T 3
afi PPV 41, iEIHIE e R AT 54l PPV 4, 2 S H St
E U (P<0.05), 32,
2.2 W42 VEGF #1 PEDF iR ERILLE BEAIGIT4YL PPV
i 577K VEGF \PEDF 7KK T IVR i, 2 5 ¥ B A%
TR L (P<0.05) . BEAIRIT 4L PPV I} 5 /K K 3% 55 44
VEGF ,PEDF /KX F 5.4l PPV 4, 22 B3 G 12
X (P<0.001), 023,
2.3 WAARB R ARG 3mo HER BCVA Btk M4 AR
J& 3mo FBHR BCVA P8R YT BT, BB &R T7 4 k%
TR, ZR WA G2EE L (P<0.05) , Lk 4,
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x1 MABRE-MABPLER

4
5 R%L R/ R (XES %) JRTE (XS, a) BCVA(x=s) N;DR ]\iiﬁ(lﬁv}lgﬁ
WATRITA 51 29/22 54.16+4.26 10.34+3.34 1.72+0.64 20 22 9
sl PPV 41 41 26/15 55.29+5.07 11.87+4.61 1.79+0. 61 16 19 6
X/t 0. 406 1.162 1.844 0.532 0.179
P 0.524 0.248 0.068 0.596 0.914
T BEATRIT AL RET IVR B6A PPV AR B4l PPV 41 .47 PPV R, BCVA e >R F I BRar il 1 3=, Geit oA B 4 550 Joe /N 43 B £ X
B(LogMAR) #1177,
*2 WAREFARE. BEIBRERETRER
20531 AR % TR [H] (min) LR B (IR) fEMIEFE (IR, % )
BAIRITAH 51 61.26+8.29 0.55+0.26 3(6)
Mgl PPV 41 41 78.31+10.65 1.32£0.39 9(22)
X/t 8.636 11.320 5.174
P <0.001 <0.001 0.023
T BRAIRYTAL AR IVR B6S PPV AR 04l PPV 41.17 PPV K
# 3 W4 VEGF 1 PEDF iRk B LL ik xEs
IVR Hij PPV Hf
2157 % /K VEGF F37K PEDF B37K VEGF B2k PEDF BiFS{R VEGF  BiFE{A PEDF
(pg/mL) (pg/mL) (pg/mL) (pg/mlL) (pg/mL) (pg/mL)
RAIRITH 51 412.26+51.29 1461.26+351.10 179.64235.16 921.26+341.02 910.06x451.06  0.71x0.42
gl PPV 21 41 422.49247.75 1524.64+375.22 1684.26+529.34  1.1320.51
X/t 28.079 8. 066 8.216 4.322
P <0.001 <0. 001 <0. 001 <0. 001
W BEAIAT A ORET IVR BEE PPV K 2048 PPV 40 .47 PPV R,
2AMABREARPRARAEHRERERILE WAHRBE £4 FHARBEAS3mo 2R BCVA B L& X+S
IR Bk 4 BB 7% IR P R AE S5 0T & GE , AL AR — it 215 ME R KI5 3mo
PEF IR B0 15 th AL 56 LR S RS T2 (P> BeaifyTd 51 1.7220.64 0.70=0. 34
0.05) . BEEIRYT L B U5 A0 1o s S FL, | 3 038 4k P R Hiaf PPV 4 41 1.7920. 61 0.87+0.42
ét%ﬁ%ﬂjj‘s% \1270 KT gl PPV 41 (32% 37% ), t o 532 > 146
ZRIA G EE L (P<0.05) L35, b 0 596 0 035

3 itig

PPV AR JEIRY7 PDR B ZETF Bt , vl )i 5 i 448 7 gt
IR A A0 0 S fige 50 067 0 BROMT, DR BRI 28 5 8 M,
T2 AR Hp e s BB L 1 R AR R AR i A, T RE
T R BE VR 2L R AR I BB 2 VEGF R 5% T
B4 PDR EEG B A 2 —"7' . VEGF 7 HR PN R IR0 JiE (7
R AN B2 TT I P R A Y S A RN i
B BEE AETEIE N TGN RS 1T S A A b
FHLR S T AR RAE SN 47T 35 5 VEGF SRk ¥4,
ZUiE5E W ,PDR W& A5 VEGF % UJAH ¢, H 344k i
FEEL L HR N VEGE ¥ B # i, i S IEAH ™ . VEGF 1
iK% 5 PDR WHLHIEC N 44, 4 1 AR 58 4 B, ] RE
HPIRJLT A . (1) VEGF 5 VEGF 21k 1 HH45 & )5,
PLA 2 77 3 B JE PEDF 3K, 4E 4% VEGF/PEDF - ;
(2) fERAE AR, VEGF SR %35, 7] 1% PEDF
Fik, {2 VEGF, VEGF ZZ 4K 2 A 4 Jd ] 25 B 53+ 1
(intercellular adhesion molecule—1,ICAM—-1) ZE4 4\ i BE
B, B0 L4 A 5 (3) VEGE T 18 7l A SR N 28 A
W, iR AE KT BL(TGF-B1) (AN Z 6(1L-6) %2
IR N PDR R 5 A {37 26 il 8 A i, i AR )
MASTRERERS ) . LT VEGF 7€ PDR &9 HRI/ER 4t
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WL BEAVATT AL RTT IVR .4 PPV R ; BA%E PPV 40 .47 PPV R,

R5 WAHBREARTEREHELELERLE R(%)
. B BiEsik —dE L L
4 % Y
4 REC . g e B
BAiRTda 51 4(8) 6(12) 11(22) 6(12)
Hali PPV 4H 41 13(32)  15(37) 12(29) 4(10)
X 8.593 7.948 0.719  0.095
P 0.003 0.005 0.397 0.758

0 BEAVAYT 4L KRBT IVR B4 PPV R BA%E PPV 4H .47 PPV K,

VEGF %8 PPV 57 PDR Juoy B2 | THER AP —Fl
55 FAMTE] VEGF-A V7 K 036 P4 [ A 7= 0 1 AR Ak B
S REBTIAR A BE AT ARG A 0 R0 B 2735 7, mT BEL Lk i 4% 8 U
TR A 1 A8 A B, AT I 78 38 A, £ & 2 ol I B
H )5 (Food and Drug Administration, FDA) #tvHH T877
AR IS PR AR I A DG M B A

AW BATRYT 4 TF AR BT [R 6 54l PPV 4,
AR BB T B PPV 4L, 50 R A B g 45
—E(, I PPV AR FGAT IVR 677, o] 30l 8 Az i 45 A= 1,
Yol AR BT AR LA T RO A U L, ARER ST R
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IRIT 4L PPV B B /KRB S AR VEGE ¥ 5 B . N R, HAR T
IVR Hij &2 Fpali PPV 4 PPV B 7 K FTBE B4R VEGF ¥ B 11
SESWIESE TR A, 5346, AR, B AR T AT
PPV B /K FIBEEE (R PEDF ¥k B b4 fiali PPV 41 2 F
[%(P<0.05) , 7] W4t VEGF [ [#Ik PDR 3% PPV i&J7 T
/K KB EE AR R VEGF PEDF ¥},

PAAEIE RIA 7 PDR J& PPV BEAHR P4 35 78 (438 1 3iE
AT S5 B AL A A R DB B A LA A R, PR R B A
B, BEJEASDHISEIER PPV A Gntl i i 4 PDR B3
MR LA, Lo H B4 P90 A 2 L, DG 75 47 ek i s A< A
FEM L ARSI A IR T 4L RE T B S A L RAR T Al
PPV 4, 2R H G123 X (P<0.05) ., FARZ &M
AR S T ) T ) T, B A R ST N M B B IR IT R R
B2 DS PE A I 8 SR AL e A A, AE g rh, 5 gl PPV 4
HHEL R A IR YT AL S VR 0 o0 st 284 L 3% 38 R P AL )
ARG, N —Tgh A 7 TREHLXT BRI, 9 I 391 HR
I Meta 4387 278 , $T VEGF 248864 PPV 1477 PDR A [
BRI T4 00 9 8 52 FL R 8 8 P o i g 2O R TR
PRI 4L 2B R AR AT Rl 5 R il 4T VEGE 2547, ]
0 ) 1 5 R A i A AR K LAV T IR A S i e
T S L D B 2 (8] PR A G, A A G, BT VEGF
25367 T RES R MLAL W 4, in 25 00 o R 7% , 5 40
RORES AL ARHFSE i, R H B TVR 51 A 40 IR A st
7% AN S PDR &bF G s BBk SR A B AL —
FERFR, BEEURE M A IR R A 2 | A0 AR v Bl B AR AR I T
BRANY R AR SR A HP Lk IR FE 43 38 A 25 oy B AN 1Y)
JE A LB I 55 BB IR YT 4R IVR IR T A2 48 5
A A ZR 45, BT BT ) T AR AT, 100 PR B B A AL
VI AN 43 B 00 A 45, AT DI 1k ot , A5 1 BRI B 3 1
PR A A RS R S — e e e R R I PR Ak o LT
HRIEZ —, EEGFARR AT HA S, Pl
ARG —ib e IR & A R T 25 5

zi bk, 5 84l PPV M L, IVR B6 & PPV iR U7
PDR , 7E45 50 TF- A A 965/ r e S8 U 38 A0 = U5 1 4R
X R FL % B B AR LRI & A 3R B K T BLAR
O HAHLEI N IVR 7] A% VEGF . PEDF 7K -, 41041 3 4= 1fiL
B, ARWFIE AR R IR . (1) A 52 O [ o 43
BT, 796 B 36 6 b Rl BEA7 7R £y, A R AT K 2
i HTREPERE ST $E M bt e 45 SR i % W% 5 (2) PPV AR5 b7
/K VEGF \PEDF 7K~ 4s & A A8 4k (HAS B 5% v 56 TR 28
SE R, AR EE PPV ARG K AR5, I8 Fy itk — 25
R .
Sk
1SRGl A LIRS 5 W SR O 0 55 7 20 DR 0 1 i 7
AL 75 . E BRIREL AR 2015;15(6) :1030-1032

2 3R FEORB RS X i 95 1 TR Do S35 A B 8 P 9 8 S L i v
hs—CRP VEGF Fll IGF-1 B350, (A EE 25 2015;55(37) :39-40

3 FIE S BRI, AR 2, %5 Ranibizamab i B 1) 23G B IR LI HIAR A
7™ E A PR PR R I B A 1) T R S R A V. TR AR SE R R
B2k 2015;33(12) :1113-1117

4 World Health Organisation. Definition, diagnosis and classification of
diabetes mellitus and its complications: report of a World Health
Organisation Collaborations. Diabetic Medicine 1999 ;15(7) :539-553

5 AR 2SR B2 S MR RS 22 2. T FE0H% I s 0 I IS0 725 e PR 12
JTFE R (2014 4F) . PRI BRI 2014;550(11) :851-865

6 HALYR, R ER T 2 M8, T AR F Bl 00 A% I 3 S Bk B B X 4 A Y
IR A O S 22 R TR 3 3 A 0 ) T AR B AR I ) B2 T AR5 R
. AR ISR 4% 2016332(1) :26-30

7 ZEVK. BUIMAE PR AR A DR 7 i B 388 A P8 DR AL 0 5 A B R
IR . H AR SRR IR R AR 2017335(1) :87-92

8 BEEVE, IRISIE, H 2, 5. 1 AR UM PR v 10 D0 RS 8 A8 7 1 2 A
B PR T VEGE FIR % BE AR 2 2 PR A DGR 1 6 YR8 B LA ¢
k. HRBLH R 2016,36(3) :278-280

9 WAR/INEE. AT VU L 3 3 3 A U0 0 A Y o 1 2 M PR s A0 1)
AR ST BT TR D R 24 (BE 22 R 2016513 (6) :136-138
10 =M, Br/har, Bimtgek , 45, 8925 Pk DR BB FE 5 ranibizumab
HiJ5 B3k VEGF il PEDF /K978 4k, rh AR S g IRARL ¢k 2016534
(1) :60-64

11 A, AR, Sk RV, 55 B B8 4 P 102 40 o BR BRI G Bl B A4
FNAIEYT G Az OB 5 10 19X SR 28 19 7 S5O . IR BB i i 2016
36(11):1079-1081

12 B2 U, SO A, B BRSBTS R I R s o8 R R T B
FE AR GEE TR T R 7 B B K i v [ R BE 24 2013520(2) 122
23,24

13 V50550, M A, TR, 4. Baal 23G B EE R D) E TR 5 3 a1k
JS FE SN N B2 AR K BT PR SE B AR ranibizumab BX A 23G B 55
PP EN T ARIEYTHG L W PRI P ) JE 05 A8 X LE WL 2. rh A RS
& 2014;30(2) :193-194

14 AU BURW, SR S5 B IR U R A AR IR NI AR
Y715 B T A0 B L R O B 8 1 T AT A P AR SIS IR B AR AR
2015;33(2) :171-174

15 BRMEE B A, SR I 5. B e R s 1 S e BA- 0 0 14 A AL
JRA A IO RS 72 R R G B e B A U0 0 T R S T AR5 g s .
TR 2K 2015331 (4) :337-340

16 1155 B DU ATl Bl 3 38 R LT BR AR VG Y7 38 A P R 97 1R )
WA IT A R G . R E R R F W 2013538 (12) .
1476-1481

17 G BUVEH. 1 A SRUBE BRI W 19X s 25 35 3 4 D) 1) - R v BR
PIELTE RN A5 PR B A A D 25 W g ) . AR IR RS 0 2%
2016332(5) :527-528

18 Eh31)  BEIEHT . B IR R Ji i S 7 B B0 ke 4 24 M o s 100 T
AR RIA G T B VA R . AR S B IR B2 AR 2017535
(1).:69-72
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