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Abstract

e AIM. To investigate the effect of anti - vascular
endothelial growth factor ( VEGF) combined with pan
retinal photocoagulation (PRP) on neovascular glaucoma
(NVG) and its effect on VEGF and platelet - derived
growth factor-C (PDGF-C) in agqueous humor.

¢ METHODS.: A total of 90 patients with NVG (93 eyes)
who underwent examination and treatment in our hospital
from November 2016 to November 2017 were randomly
divided into control group and observation group. The
control group was treated with PRP, and the observation
group was treated with laser photocoagulation combined
with vitreous injection of ranibizumab. The clinical
efficacy, iris neovascularization and visual recovery were
compared between the two groups after treatment. And
we compared the retinal vein circulation time, intraocular
pressure, retinal nerve fiber layer thickness, visual field
defect value, VEGF and PDGF-C levels in aqueous humor
and adverse reactions before and after treatment.

¢ RESULTS: At 1Tmo after treatment, the clinical efficacy,
iris neovascularization and visual recovery were better
than the control group ( P<0.05). After treatment, the
retinal vein circulation time, intraocular pressure, visual
field defect, agueous humor VEGF and PDGF - C levels
were significantly lower in the observation group than in
the control group, and RNFL was significantly higher than

the control group (P<0.05). There was no significant
difference in the incidence of adverse reactions between
the two groups (P>0.05).

e CONCLUSION: The use of PRP combined with anti-
VRGF drugs for NVG can inhibit angiogenesis and restore
retinal function more effectively, which may be better
because the combination therapy has better down -
regulation of VEGF and PDGF-C.
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BB SR P N A K B F (vascular endothelial
growth factor, VEGF) B4 L I B30 66 8E ( PRP) Y697 BT 4=
1% 3 Y R ( neovascular glaucoma, NVG) B, UL &
XJ B3k Ht VEGF | 1L/ 8 4 2E 1< PR F- - C (platelet derived
growth factor—-C,PDGF-C) HJ 52

ik e 2016 -11/2017 - 11 78T BE 42 52 K6 A FIA )T Y
NVG 5590 14193 HR , FEHL S Fy X FRZL FOULEE A, X B2
fdi ] PRP 3697, WLESZH fdi ] PRP 1B 4 Bl B8 1A 7 4 7R Bk B
PUiRIT . R AL F IR IT R Tmo AY I PR YT 85 L B
A AR EZAE B . T BRI BT ANA YT IS 1mo 1
o) e JOR AT A B ) AR RS A0 ) A 25 41 46 )2 (retinal nerve
fiber layer, RNFL) J& F 0 %7 &t 5 {6 . 5 /K ' VEGF F1
PDGF-C 7KDL AN B

5 AT IS Tmo WLE AL W I RY7 88 A 5 A 1 45 7 2k
T ORI R 2 A AR T X BB, 22 R A7 Gii 223 L (P<
0.05) . JAYT)E Tmo WLEEZH Y WU I JIES 5 ik 7 24° 1) 1) | AR
JE AREFERAE 557K VEGF F1 PDGF-C /K-35 1 K T
X AL RNFL JE 2 i 3 5 T IR, Z R A G2 E X
(P<0.05), PIZLEH RN RN kARG 0L, 25 5% 488
B SL(P>0.05)

Z518 % NVG B35 FH A0 I 90 G BE Bk & Bt VEGF 24
YIRS A A5 ) 00 A A A, Pk AR D B T R LA
LFYT AL, X AT RE SR AR YT B AR R H VEGF 5
PDGF-C WTERA C,

AR A A MR OGHR 5 A P B AR R il /MR
KA F-C
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A 18 M SBHR (neovascular glaucoma, NVG) J& i
T8 A0 o 5 S A B R A LA R B AR, TS
A AR R T =5 R0 B AR OGP B B0, H T i G R AR R T
NVG 5" . HETHFZE A, NVG 955 BEAL I R K
PRI 7B 2, A0 DX B35 DY B8 T s A 00 IO o 6 DG 3 1 IXC
PR I TR G R, (0 Y s R A P Rz AR K T
(vascular endothelial growth factor, VEGF) )i 31k &5
NVG JE i1 e 75 22 J5t [N 22—, B B8 R P S Bt VEGF 24
YZIRIT NVG B R Z T3 E 2 I R A5 8 7 FLy7 3kl
ARANHE, IF B4Rk & B i /MR A K K -C
(platelet derived growth factor—C,PDGF-C) 1 B 75 {& ¥ IR
P A A O VR TR e AR AR 5 A P i B A v
L VEGF 259184 PRP XF NVG BYJF3%, 4 NVG Bl RIG
SEHRHLRIE | IFAI Bk B VEGF 1 PDGF-C 25 4k |, T
FEBREIRIT PIVE ALK IR 5T NVG 1 & B R R TR AL,
SBTRRYT R
1 X &EFMF*E
1.1 X% & 2016-11/2017-11 763K Be 4252 K6 25 FIA
JEINVG 2590 11193 HR , Hidr 5 48 £ 50 HR , % 42 4] 43
R AES 33 ~ 75 (-4 57. 83+4.83) % i3 ~25 (°F 3
9.42+3.12)mo,, H 4k & T g ML I RS 2% 59 1] 59
AR, 400 190 55 v oo i Jk BEL 2E 20 f51] 21 IR, 490 IR0 f158 43~ iz #6 ik BHL
FE6 7] 6 MR, Shah bkope s AR Bl 25 54 1 1 1 IR, AR i
R 4 B 6 MR, 2B iH M 71<0.02.0.02 ~0.1.>0. 1
43904 59 HR 28 HR .6 HR ; ¥ URHR FE 40 ~ 52 (SF-1 46. 78 +
1.33) mmHg, 7 GARST . A1 A 70 43 451 45 HR , 55 23 4] 25
R, 22 20 ] 20 HR, SF-344F % 57.43 4. 91 %, - 29 2
9.21+3. 19mo, FFFf#L 47 5] 48 AR, 5 25 il 25 0R , % 22
) 23 R, SEYAEW 57.56 +4.87 %, FH L 9. 34 =
3.26mo, FITA NVG T IH A 1l o0 A S e A4
FRUA L, H A A NVG (35 B BT D7 FA kG 2% P 63 il 2
>1/2080 5 Ho A TR L BOR RE AT IR IS G A 8 it
50% ; T B A N H PR AP LA REIR TR 2590 )5 R
REHFIR A e IR RS RN . KT B B A
X HEZHAH FH PRP 3R 9T , 3 45 1l 47 HR 55 25 i 27 HR , % 20
) 20 HR, F I 4E I 57.21 +4.85 %, V-5 T2 8.97 =
3. 10mo ; WLEEAH i ] PRP B B BS AR 1 0 87 BR A BTIR YT,
45 ) 46 HR, %5 23 fil 23 W), £ 22 fi] 23 MR, SF 34 4F i
58.54+5.03 % F-H S5 9. 877 3. 23mo, Wi R A —
MR, 2 R TG ITHE L (P>0.05) , HAT A ik,
YHARRAE: (1) 4E 14 18 ~75 % (2) £ 4 NVG Wyi2 Wit
HEDT S (3) R IRIR T RO 25 D0k s Bt — H3R97 5 (4)
BITHT S B M E RS BT ARG R, HERR bR,
(1) HagaB R I7 5 (2) & JF ™ 5 A9 J0 ik 22 10 i I
(3) BIFFEMME L T 05 (4) BIFFEIIRESR 5 (5) &
FE A MR AR IR 19 A= MRS 5 (6) A AL M 5 (7) T
FLEIE IR L5 (8) # Z IR FARAYY . AR E S
PATTR eI B2 b Attt
1.2 ik LB E M 2 M4 IR s |, XiE
ZH A8 532nm S Sk OGAGIEA T A0 R B SO REEAR R H
ARHR R 2 77 6 Mt 4 i i R Y 52 40 R /s, 4/ B4 R
PR Vi HIR YA 7 2 TR BRI, A IR A S0 ) A R VS 42 M %,

1856

T OO BBEAR . HOESEOR BN  GEEE FI7E A
1 ~1.5PD JE BN A BE T IS = 2400, et B e
e 3B 2 AR T #6100 ~ 300wm , 7% I8 &8 2 JH 1 F# 300 ~
500wm, BRG] 0.1 ~0. 25, AEEE M 1T ~ MZOLBE | 4
WIS ERE 2 18] A B — AN 6 BE A%, B OB #EE 300 ~ 500 A5
HE, JEBEEEL 1500 ~ 2500 A5 3697 3 ~4 R, BRIR A B
5 ~7d AR FH R S R R S R 7d, B H 4 ), W
S B e AT IR A DN T R R AT, AR DT VR S AR R A
FH 247 85 28 M SE RPN ARV | 2 S0 00 AL T R R A R 3,
BEH 4 %,3d JEARIRR & 7 FEnk R e 50 5 8o )5, 4e/L
BRAT R DR IR 9 T PR R, 5 R B 0D, TR G 2R OIS, 1
FH TB &1L AE 30 L MR ZE 5 3. Smm Ab BEER (47 10 35 4
ELRA 2218 4 8 5 2R BT, 7 o8 0. 05mL, 31 H 43k
TRARZE IO ET T 1 ~ 2min, 25 JEE P 0 211 55 28 i 28 K A
IR L FLARR V8 B3 R 2., 7d J5 F-AT PRP IRYT (J7
XA )
1.2.1 WGERTTRL I AR I7 R0 B J0 W s o Jgd 388 R <
16mmHg, Y040 B A ) BLatE— 2B 361405, R 5 075 B AR
J¥ NVG HIZ5H1E97 ;A 30 IR JE 16 ~ 21 mmHg , #2500 EF A
I — 2B 450, ARG SR s Z A WiR 97 s Jeal. ik
FEPR T &2, ARCE = (RB+AR) / BIREIx100%
1.2 2 WIEMEMEMAANREFTR 7RI AT
J&i Tmo i FHZS KT 5k Ao YO0 28 A7 S8 8 T I 5 A il
THIRTE O, AR S PR A2 45 7 A iH R THIB FUORAE ) ff
FH I Bram v 0 R A0 ) Pk I O, 4 v . A 0 i =2
T ANEE SRR AE 1 AT 2 0GR . TR =2 17,
1.2. 3 MM EEBKEIRF EAERE 7E0I7 AT ARG S
1o i FH 2 Y6 11175 3 5% S HSF ARG AR 0o B e B 40 2 B [,
et FF A X AR S0 o R
1.2 4AMEHZAEZEEMMAEHRRE FiRIr
FAIT IS Tmo {1 FH 24 AH T W J2 49 00 o 28 40 4% h s
3.45mm H 12 B9 0 ) B A 22 2F 48 )= ( retinal nerve fiber
layer, RNFL) J5 B (B RSP BRAUIE L
1.2.5 FE7k ¥ VEGF #1 PDGF-C 7k W4H & % 43 97
TRIT TR YT S 1mo SR B /K 3 A4 75 7K o VEGF 1
PDGF-C K-, K REET I H MU B, FFIG 25 F G, fif
FHIBE S 20 SRR AE A SN Tmm TR0 55 250008 AT 5 5
T B 7K, AN i £ B P SR R AR R VR WCEE Bk
150pL, K bRAs 7 B RS 2= o EP 48, 7F —80°C I UK AR
W GRAE (5 FH S s A I A3 3 R AR v VEGF 1 PDGF -
C 7K FF0 5%, A & 3L F USCN 28w, A% 4 B8 13d B
P BRERAE
1.2.6 ARRK 1EARJG lmo N EFIFIC R B ED
N Ay AR R S

Gl 2f oM  BE 43 M R A SPSS18. 0 B 4 k47 508
PR GRE MG AT, B R HIR (% ) T aE sk, 4
]SS G0 RER AR AR 56, THBO8RER B R 7 A 505 11
PERLL xxs LA R, 4L R ST AR AR « K50, 3R
SRS LR FHECRTFEAS ¢« K235, LA P<0.05 hEF A5
lIES -9
2HR
2.1 MAREWRKTREEEE BT 1mo WAL H MY IR
ISP TR, 2 R A G2 L (P<0.05,% 1),



Int Eye Sci, Vol. 18, No. 10 Oct. 2018 http . //ies. ijo. cn

Tel :029-82245172 85263940  Email : 1JO. 2000 @163. com
F1 WABRFERTHELER iz}
20 R AL EEE AR ARCE(IR, %)
X IR 2R 47 13 21 13 34(72)
WEZ 46 19 25 2 44(96)
V5% -2.688 -2.431
P 0. 007 0.015
T2 X B 3] PRPIRYT s WSS AL (] PRP B G BB A 1 5 76 PR A HTIAYT .
Fx2 FHABEMENE DS NREER LR e}
i e T B A o A -~ %JFUJ ‘
R THiR A THRHE(%) $2 15 PN WIR IR (% )
X HE2H 47 14 22 11 30 14 24 9 30
MEEH 46 36 9 1 78 35 10 1 76
Ve -4.816 21.974 -4.573 19.992
P <0. 001 <0. 001 <0.001 <0. 001
T X BRA . 8] PRP V897 s WUESAH - (1] PRP B B A S R BR AH0IA YT o
*3 WEEEVNIEERAKIEIART E FIARIE LB xXEs
1 s ‘ AR X S P AT BB 1] (s ) ‘ R Hs (mmHg)
ey agilf BT e t P BRI BITIE t P
X HiE2H 47 12.36+0.48  9.64+0.46  24.851  <0.001 46.8+1.43  28.34+1.40 58.333  <0.001
WMEELH 46 12.48+0.42  7.91+0.43  52.746  <0.001 46.37£1.49  18.41x0.75 109.433  <0.001
! -1.280 18. 840 1.417 42.919
P 0. 204 <0. 001 0. 160 <0. 001
T X BRA . 8] PRP JRY7 s WUESAH - (1] PRP BRSSO A S R BR A H0IA YT o
R4 WHAEE RNFL EEMASFHRRELLE xXEs
13 . ‘ RNFL & (pm) ‘ LT LB (dB)
ey agilf BT t P TRYTHT WBITIE t P
Xf 20 47 70.31£3.14  82.13%2.35 -19.774  <0.001 20.44£0.75 16.3420.58  32.96  <0.001
WML LH 46 70.74£3.28  93.05%2.34 -34.437  <0.001 20.17£0.71 12.76+0.52  59.86  <0.001
T -0. 636 -22.432 1.784 31.381
P 0.526 <0. 001 0.078 <0. 001
T X BRA . 8] PRP JRYT s WS - (] PRP B BB A S R BR A H0IR YT o
&5 WAREK VEGF 1 PDGF-C kK FLbEg (X£s,pg/mL)
. . VEGF PDGF-C
A L - R ’ Wi R ;
X R H 47 943. 66+74. 18 725.97+42.11 19.743  <0.001 30.54+2.19  22.44x1.02 24.341  <0.001
Pk 24) 46 973.47+74.73 245.01£31.34 63.385  <0.001 31.23+1.96  15.63+0.88  49.930  <0.001
! -1.930 62. 573 ~1.588 34.515
P 0. 057 <0. 001 0.116 <0. 001

T 6 IRA ] PRP 6T s LA (] PRP IR BB (AT S0 R BR R BTIR T

oMABENBEHFEMNETMANMEBTRLEE BT
J&i 1o WLZZZH 0T ST A= 1l 457 2R 15 D0 AR 0 R 5247 100 34
PETX A 2R A5 L (P<0.05,%2)

2.3 WMAREMMIEERKEIART BFARELLE G AT
VR B A R ) S e JO G S (D RD AR R B, 25 S e 12
X (P>0.05) ;3897 )5 1mo 4 g F AR, HiFi8IF S 1mo
SR 2 1) R o J5 2 P 06 2 i [ R IR S 347 58 28 /N1 06 HR A
EREG I FE N (P<0.05,33),

2.4 MAHEE RNFL EEFMABHRRAELE HIraim
2H B RNFL JEFE BT B A L 552, 22 5 e it X

(P>0.05) ;7897 /5 1mo ¥ 8 &3 , o iRI7 /5 1mo WEK
4H RNFL JE B 5% T 0k BB WESE 20 10 B i 1 0 311K
TXFA, ZF AL #E X (P<0.05,%4)

2.5 MAEERE/K VEGF #1 PDGF-C /K FELb#B  JAYT i
P4l VEGF 1 PDGF-C /K-, 25 3 G X
(P>0.05) ;7897 /5 1mo ¥ W KA, P iBI7 /5 1mo WEK
2 p37K VEGF Fl PDGF-C 7KV W AR T4 HRA , 2 e A 456
P X (P<0.05,%5)

2.6 RRKREBL XJ R H AT b7 i il 1 HR 45 oK i 2
AR RSB o 2 AR R AL BT B i 2 R 25
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FRK i 2 HR o5 R R R ot 3 HR R A T | AT
WE , WAERH AN RN E ARG, 22 R G 5
SL(P>0.05)
3 iTig

NVG ML 2%, J 3 20 22 NVG 1R 3
SEAESERE A A RAE | Bl S T B0 i A
AR NVG A B E BRILRE 7 HRTIA 7 105 14 A 1 AR
TR 0 R N A B A LS AN BT R OB
FEAR BT D5 1 W R o008 2 0% R M I L 4 B P 25 ik
RCHR AN 1 259036 97, (H 7P RO AR A il 38 B A
BT IR BT E TR

A5 3 2 A6 38 Rz 4 i A ik, O
B A — 7 T T LA A8 B 400 ) 5500400 o ot A £ o, [ o) 3
AT DL ARG IR (0 2% b e 2 B R R BT, R AT S
SR A T L st DA 190 0 45 A4 G 1 A DX, 4R G
W — L uE A BARBOLEEER L IEIT NVG 1
FEFBE (H ] 4 Ak 0 ) YT R HE, VEGF
R LA A ) S B R 1 PR, B A O 3 O R Bk
PO AT A AR P A I A, R IRYT NVG B ik
z U AR AR BN, BT VEGE 28I & OO e+
ARAT AT A 30 0 i i A5 A 1 A a2 e 5 A il A T
I, TRIAS AT LA 2 2 MR 0 %) 5 K S0 26, 2l 3% RINFL, A
s A0 1 I R R 7 s, SIS 58 & B, BT VEGF
24 ELAT 8 A0 D0 SO Y A 1 A R A ORI Y
JERFEF . EZEN BFoE o BoR , PR 7 s A il
AT A4 i R AR T TR I R TR, X U B R
BIRYT AT e HR RS e A, 007 0 A A R, DT A TG 38
FEAHR ., P 2 A0 X BT B

AR PN YT I A5 AR B A2 ) 22 TR P A R, 2R Y
TR BEAL T IR AT, 255 & VEGF 1 k42 if if & 4=
B, (EHT A i A5 0 — 25 e T R 40 e ) f B, 5 )
PSS 2 HATI4IR™ . PDGF 5 VEGF B B K4
oI, LA A 20 A0 i 4 440 B8 5 A i A8 ) VR D 7 il A A
S EAE A AR RS R BN, A R E R
VEGF 7K REAR, 16 B O 6 8E AR 1T DL i 2l 38 1R IS
BB AR VEGE ZKF W 1Y VEGF ZKSF- S AIK158H
WA fit FHEL A ANy (0 I A A A FE T LA A
HITFR, BEAN , ABFSE IR K B, WEL4H i PDGF-C 7K -l
BEMTXBA, FREL LB, NVG B& KN
VEGF 5 PDGF SEBLIEAHSE " it — 4 Y 0 53 th % B AE
PR Y RSB A i A AR A )R] S BIR] VEGE - A
PDGF-CFLIMN A 1 F A T 24t VEGF-A' | 5% &8
78 PDGF-C o] 3l 5o 4 I A5 il 38 2 508 A 48 i A=
AT XHE R NVG R4 1145 i VEGF Al PDGF-C 4t
[ 75, 5T PDGF 259 Al e MR ST NVG BE R

ZE _F kX NVG it R I R3O 6 BE R BB bt
VRGF Zj¥iA ¥ v B8 A5 %000 i i 8 A6 B, ik 52 00 I Ty
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AE, AT AP A7 880, X AT RE S RS 6 T B AR TR A
VEGF 5 PDGF-C U4 3¢, M4t PDGF 254 vl fE i
IBYT NVG DR AL
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