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Abstract

¢ AIM: To explore the efficacy and safety of combined
surgery for neovascular angle - closure glaucoma
secondary to proliferative diabetic retinopathy (PDR).

e METHODS : A prospective nonrandomized clinical study
was performed. All enrolled patients were initially
treated with intravitreal injection of ranibizumab at the
dose of 0.5mg (0.05mL). After new vessels (NV) on the
iris and the angle of anterior chamber regressed
completely, all patients received phacoemulsification
( PHACO ), intraocular lens implantation ( IOL ),
trabeculectomy (TRAB), pars plana vitrectomy ( PPV)
and endophotocoagulation (EPC). The changes of best
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corrected visual acuity ( BCVA), intraocular pressure
(10P), NV and complications were observed, and
followed up for 6mo.

e RESULTS: Nineteen eyes of 19 patients with
neovascular glaucoma ( NVG) were involved in this
study. After followed up for 6mo, postoperative BCVA of
all was improved. Mean IOP was decreased significantly
(P<0.01) from 60.00+£6.98mmHg preoperatively to 9.68+
2. 11mmHg at 1wk, 13.32+2. 38mmHg at Tmo, 16. 37z
3.42mmHg at 3mo, and 18. 32 £+ 2. 14mmHg at 6mo
postoperatively. All eyes had controlled IOP (<21mmHg)
at last visit in which 3 eyes needed one kind of anti-
glaucoma medication, and 2 eyes needed two kinds of
anti-glaucoma medication. All eyes showed regression
of NV in 3-8d, and recurrent NV was detected in one eye
at 36d postoperatively. No serious complications
occurred.

e CONCLUSION: Combined surgery of intravitreal
injection of ranibizumab as adjunctive treatment for
PHACO+IOL+TRAB+PPV+EPC could be safe and effect for
neovascular angle-closure glaucoma secondary to PDR.
e KEYWORDS: secondary neovascular angleclosure
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BB IS T AR VA 7 1 B B s AL 1 R 7% ) 40k
SRR A LA PR R R DG IR A I AR T K

FoiE A YEARBE LG IROT ST . A Ak B 3 S AT B
R TS ranibizumab 0. Smg (0. 05SmL) , 77 4T 5 #0155 £ B
A A 58 A H IR T Y BRI SRR + AL AR
PR AR +/INBEIBR A + 28 BEAR AT 30 AR 3 55 AR DI BR AR +
MRNELEAR . RIGBETT 6mo, W %S B 1 55 1IE 0 7 (best
corrected visual acuity, BCVA) AR & (IOP) M1 AT A= I
(NV) BIt R A2 O

R AGEERTE 19 4] 19 IR BV 6mo T A BE AR5 H )
Yrffdm, P 10P BERAL, 254 St B L (P<
0.01), N AR Hif 60. 00 +6. 98mmHg [% = AR JF 1wk 9. 68 +
2. llmmHgJﬁ}a 1mo 13.32+2. 38mmHg\7k}§ 3mo 16.37+
3.42mmHg AR J5 6mo 18.32+2. 14mmHg, A J5 T4 10P
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Yips il <21mmHg, o 3 IR 1 FREEIR E 254 ,2 IR 2
FREIR 259, FTA IR 3 ~8d I NV iR, {UAH 1 IR7EAR
J5 36d Bk, JoiMEIFRAER A,

2598 BB IR 3 B ranibizumab 5 B 9 P9 B A 7 L AL
BRA A+ N T BRARAE AR +/NZEUIBR R + 28 IR T 31 35
PIEAEGIRA + IR BOCIER & TR PTA R L IRy i
BT T s PR, TN i 7228 1 4k i A i A 1 AT R B
JEHR

SRR - A M A I AR P R TR O AR 5 B I A
ranibizumab ; F PN [ 48 75 2L A0 T B R 5 N T &R A8 A
AR5 INREGTBR A 5 28 R A ST 35 F8 37 385 0K D) B AR 5 R Y
Hot
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Bk LS P OB R (neovascular glaucoma, NVG) J&
— AR T T A I BRI, G R o R bk BHLZE #E IR
o VAL P00 530 2 45 22 5 AT 1 77 DG IR, Gl R AR 2
T 5t 2 A MR g it b et JBE R 05T AR UL 4 (new vessels,
NV) S5 1 3 B T 20 48 078 BB A 1 B K A i Js
WIZE 4 58 M 45 22 B, 5 o T, Bl IR R
(intraocular pressure, 10P) F = 1 FUERY, NVG &
Ji& 22 A AR AL G IR DT I 25 W X DA A i IR e, B | TS
AEw 2% FeAi TR B B A B 13 5t ranibizumab (intravitreal
ranibizumab, IVR ), B¢ & H W & &8 7= 3L 1k W B R
( phacoemulsification, PHACO ) + A T. &4 R K 45 A K
(intraocular lens implantation, IOL) + /N %% 4] B K
(trabeculectomy , TRAB ) +£2 i R A4 S 1H 358 B 25 1K D) Bk AR
(pars plana vitrectomy, PPV ) + R [N # J% Ot & K
(endophotocoagulation , EPC ) J& 7 384 55 P14 4 bR 955 A0 I B g
AR (proliferative diabetic retinopathy, PDR ) ¥ £k & 1 % A=
A8 AT A P DG MR BT RGP ASCR B an T
1 M &HFE
11 XR ArETEARREPLAT IS, 2013-01/2015-01 AfE
FBEH NVG B P a9 A FIHEBR bR, HE A7 19 9] 19
IRAGE, Jorh B8 12 4 12 B, Zc 7 ] 7 BR, 4R 1% 48 ~ 72
(P 62.84+5.83) % R A Sk T o2 4 ~ 22d, Bl IR
Fi 8 ~42a BHILIMLIEE 1 6.9% ~12.6% , BREVIA A
[Fi) A5 82 %) 71 RS/ e 2 DR Y g, B 2 T A KL 440 A 55
B NV, I AT B A, A A 5] A5 82 3 1 4% Jia R if 40 4 1)
NIRRT A . e 2L BAT S O T AT T 2 A TR i
FEHR FEJG AT T D MR Bk 2 M B B e A . 90 A s
e (1) 4 =45 %5 (2) JBUL 4 PDR, FEBCES (A FR 0L ;
(3) LB NV R AT 1, I 55 1 K =180° 5 (4) A LI
SOGEREA LT ; (5) BEIR 254 3 B 2405 10P {5 =
40mmHg; (6) A B A B2 28 HfL %50 = 1000 4~/mm’; (7 ) B 5
W) 2K 6mo, HEBRARIE : (1) FIBEAT AT BE S Me AIF 7T 25 51 1Y
ARG , WA AR 5 (2) 35 3mo PN 5 A7 B 308 A i 12 S
PR BB P9 B2 A2 K F (vascular endothelial growth
factor, VEGF) 2545 (3) A J™ 512 0 IE 905 , WO T RE
M ECIV T 6mo A 2ME IR B K EE -G AE 08 P ik e 1l

RAEBCANE R A AR SR (4) ZET E MO U E IR
FARHE; (5) B ATFIREE b f 11 <180°; (6) ff1 R K fif
R TOVE A D A A RN B A MR (7) B e R L
DIt ; (8) A v PRI 155 5 2 38 398 Ak s B s mk v 5 (9) Bl
Vil (] <6mo s AP AR E V5 . ARWFST AR Helsinki
ERIR T SRR UN 25 C I i s N o e Y (o B
Syt BT A B AR ET A28 TR MG [
1.2 5% ABE TURRIRIE, BBt R ME, S50
MZIRTT . RATHEESE 3d 247 55 K Hb JE KA 1% IR VB0 AR
iR,4 ¥/d, IVR J5 5 Aif Bt NV 4B 47 PHACO +IOL +
TRAB+PPV+EPC, ARJ5iESE 5d BRES T 7 5 5 — 50K s
EVEST Smg, B H 11K,
1.2.1 IWEBERFAR  BEBUDEM, RN E K
TR AR 3 W, B B # 4l D, TAMEL)S 3. Smm
A 11:00 A7 3 F T IR K 2 1 28 0 oF A 3 B8 1A ks, 2218 1
A ranibizumab 0. 5mg (0. 05mL) , ¥ %1 F 38 1min, REE ¥R
ZAT B R M FERAN R R
1.2 2BEFR  BEBUDEMY , 2 B RIS, W
THEESH 10, 4 LSS 0 A 35 IS 1) 235 TSR , L6 1 72 4%
1R, 7E 4mmxdmm FUEHR, 5224 12 B, MK
2:00 REAAN] T, 10:00 AL 1. 8mm 7 W £ I % % 1 1)
H, i AZESR FRIEH 4 5.5 ~ 6mm, K38, B A FL4k
AR AARAZ , T R 5, TR AR BRR SR D, 83 A
FrRyfEIE 8 23G BRI EIE4E, DL 2500r/min B9 3 BEAT
PEESARDI ] VIBR AT AR B 3 A b e IX B B AR B IS
B I K S i 3R B B A, AR rh i gl i A HIR PN R L 0
Xof 490 ) 2T 24 186 5 R R FH 23G D013k (223G AR I B
Fo oo E AN YR AT &M EpC, T ~ T4
RN KBRS =4 YT ARG, MAJG
R TOL, TR 26 339, /i B v A B RE A6l 1 5 9, i FL 4
/NEE 3mm, FUUEME R 1 mmx3mm /ANGERUIRE | T 5
VIR A o WL AR B it . 4 & ILI 2 &, K Ar g o
LI RS R A A A Y] O R Oy S5 R T G 2 K
FATESI 2. Smg, REEUR 270 8 2 M ZE KA AR B AR
1.2.3 REBEH  ARFH 1wk 8 H MEEAM, 4 2wk ~
Tmo W AR BT, 2 J5 B H BT, AR Hic sk A BCVA |
10P NV FIfRAEIEN . ARG HEFT BB, JC i, 10P
>10mmHg , BI - 45 A5IR 2k 44 2 2 AR5 6mo.,

7RV AR o 58 2 LT RS 10P #5748 7 ~
21mmHg , AN F IR R 2595 25 40 2l . TR IR R 24 5
10P #EHI7E 7 ~ 21mmHg; 0. H] 2 FhFEIR 245 /5 10P =
22mmHg, SR J7 T R, SR 5 IRIR e Hh B0 HR Bk 22 4, 52
AT B AE CELFGAR DY 5 | A RS P Bz 2 AR A 00 ) OB 5
£

Geit2E oA B GE TSR H SPSS 19. 0 B 47 r
M, fERGORER I x%s , RATA G 25 B [E]F- 15 BCVA 10P
bl A5 0 FH B PR 2R A I R 1 T 25 A BT, BROE A 58
<0. 001,22 Greenhouse—Geisser 15 1F 25 5 | AS [A] s 8] o5, F
TP ELEE . P<0.05 AZERA G5 L,
2 BB
2.1 377 H1/5 BCVA & IOP bk 4 oK i FH b o
SHEUR S136) (GB11533-2011) Fisricskik, 4 mE
BERA 7 225301, R AR JG A6 B [E] 524 BCVA [ 10P R
M, ZFA RERITEE X (P<0.01) , L1, &M
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£1 3&JE1/5 BCVA & IOP tbig XS
ez AHI AJGF 1wk AJG 1mo ARJ5 3mo AJG 6mo F P
BCVA 1.80+0. 66 3.45+0.25 4.05+0.21 4.158+0.22 4.163+0.22 150.71 0.00
IOP( mmHg) 60.00+6.98 9.68+2.11 13.32+2.38 16.37+3.42 18.32+2. 14 496.09 0.00

WL 8, RS &A1 BCVA 3R BTG 5, 2 5%
BHEi2EE L (P<0.01) , AR J5 1mo 5 A5 3mo AR5 3mo
HARJG 6mo 134 BCVA 2 R LG 1122 E L (P>0.05) ,{H
ARJG 6mo BAJE 1mo F3 BCVA 25, Z R A 5T #E
X (P<0.05), W32, RN, ARG %A EF 10P AR
ARG, 2R B G 2E L (P<0.01) , L LR
ARG AR ]S TOP i, 22 R 3898 Geit 24 L (P<
0.05), W3, KMV 14 IR5E 2, 5 74% ,5 B4
PRy (3 MR 1 FPSEHR 259 ,2 AR A 2 FhEAR K 24
Y, 5 26% ,0 BRI,
2.2 HIPBE NV HIB1ER  IVR G MEE NV 14 R 3 ~5d 7
iB,50R6 ~8d iHiE, 1 IRAJE 36d fEFLZ 10:00 £ 1L NV,
Fr AL NV, KA B, KRG 4mo BEVIEFLZE NV 4%,
AR BEVTA WL NV FA
2.3 FARHERE AR EBREAG R MABRNA
Bz DA BEAS A A 25 A PR ) L 5 B AR P R SO
i, B DI BT SR A7 B R R e m A . (1) /i B R4
B 12 R WA R , JR 0 0L FH 22 A B 2R M FE R A R W
T I 1 S M FE RN RS 2. Smg, RJF 5 ~ 8d & &R
W, (2)RGE/bE I 2 BR,3d N AfTk, (3) RIG—
I PEARIRIE 14 IR R TALEE, RJ5 2 ~5d HATREIEH .
3 itie

NVG J&—FixfE G v G IR , 1 & A AL o 1 %
AT o0 =30 75 R A ) BT 2T AR J A 7R O R 1
Je A F IR GHRIN o ak e P At A 1 DA A TR DG ER
B R IR ML S D FR BT 4 15 A 20 4 | S PR S
T B2 2142 ) /NGE G R I BRI ) P R
Ko s IRER 70 1ML P50 5 o AR B A BB /K Bk 5 Fh T 8 1 AT
PRI A i A8 T B 7K DR 5 77 ) T 21 A e
212 1 A5 2 U R 4 5 550 L A T R 4 R AN R
5 A B AT 7R B ARG 1 G M, B R BT T 7E Schwalbe
LZIRHI RS

HIBE NV 7650 it % 52 1 /N VT BR AR 7T AR R 5
Wl B AR JE IR AL 580 NVG FAR K, T VEGF 254
ranibizumab & AR 1L B 4H 1 VEGF BA T8 Pk i Bt Fab
Ay, BRI RS 42 N, B T R g A AT
G BEES AR VEGF, #4] VEGF , 5t 2418 {5 T 5 K% B £ 57
A A TR, S /N R UE S T BE, TR TR
SR, 51X A1 A B 5 SR 51 NVG, B 137 3% VEGF 259
HATE NV {HIR K% 19 5 B AS B 528 T, PR B4l
FH¥T VEGF 25913A 77 N EEIA 2 FEAK LI 10P 1 H (19, 1558
T BT ARSI /K i 38 3 5 T 15 K Y A
PR IR HCRAS S DLAR I 9 E WA 1 PN B T R LA
15 TOP FIVEH] , Zetterstrom %51 5@ 3 WF 5T 20 437 41 1 N i
ARJG 10P 224k, BIE T H A BFEF AR AT BEAL 10P, X 7
MR A HR s R T n d 2 3R R AT 9 R DR PR T R
SR A0 BB B0 G BE AR IR TT 5P VEGE 697 AT T R
NV AR, A B 38 NVG 38t F AR (08 2, i PDR
SIEH NVG ¥ BCA PPV K4 1 R JIE 30O e B R A

940

&2 A EEESRTFEH BCVA AR

a1 a2 P 95% CI
NG AJF 1wk 0.000 -2.09 ~-1.44
ARJG 1mo 0.000 -2.65 ~-1.90
AJG 3mo 0.000 -2.75~-2.01
AJ5 6mo 0.000 -2.76 ~-2.01
AR 1wk RJF 1mo 0.000 -0.64 ~-0.38
ARJG 3mo 0.000 -0.76 ~-0.48
AJ5 6mo 0.000 -0.75~-0.49
ARJi lmo  ARJF 3mo 0.051 -0.21 ~0.001
ARJG 6mo 0.043 -0.22 ~-0.004
ARJF3mo  ARJF 6mo 0.834 -0.06 ~-0.05
®3 AFEIRTIE ST IOP k%
AstE] 1 i E] 2 P 95% CI
ARHT RJF 1wk 0.000 46. 60 ~54.04
AJG 1mo 0.000 42.73 ~50. 64
AJG 3mo 0.000 39.29 ~47.98
ARG 6mo 0.000 37.63 ~45.74
ARG 1wk AJG 1mo 0.000 —4.84 ~-2.43
AJ5 3mo 0.000 -8.16 ~-5.21
AJG 6mo 0.000 -10.22 ~-7.04
ARJi tmo  ARJF 3mo 0.000 -3.95~-2.15
AJ5 6mo 0.000 -6.20 ~-3.80
RJG3mo  ARJF 6mo 0.021 -3.57~-0.33

fiEA Rl TOP, R IR . o PDR AR A i
B, B VEGE, {5 AH 2140 I i NV 348 5 (7% [ B, 3% 365 Ak
WY VEGF [ i 8t A G s, 4k 1 B P K 96 25 28 i £L
HIB, B3R5 A, 5k X 2L 3 i NV, S50 NVG 19 &
AT BFLL L, PPV JE—FIATT PDR 4K &0 A= 1 45 vk 1
IR B AT 2007 1, ASAAT A 25 53 3% 33 A RRLafn % 344 4
JIES | 3R W] 3 6 B B A4 I ) VEGF ., [RIEE, PPV R ik fig ik
F 75 EPC, W] Lkt G A 5 R FLAS BE 78 70 BOK , 52 3
JE 21 EB A B

AWFFEi% it IVR #i 8 PHACO+IOL+TRAB+PPV +EPC
AT ARIGIT PDR 4k & M A= 1 5 o A f A5 OB R, f
T IH] VEGE | 05400 o IS ke ifn 5k 420 AN 4% ) TOP 252545
WBIT ., B2 PPV R L AR AT NVG By52 0, H i
WFFT UL AN —, A3 B9 TA Tk 9 B 78 AT 00 ) 7= A= 1
VEGF A 5 5 01 fi5 22 foh | A der i 21 A8 (%) 7= A 0l /0, R BE Ik
D NVG B &S A B REE S R — AR T, &
S P E IR T ARIGIF NVG By & S AR #F 5T
BETFHERR T a1l

AHFFE AR R BEYS BT A 5 1) BCVA S8 AR FTA A [F) 2
BRI, RIS AS[RIES (] SF-35 BCVA HAR, AR A S IRAR
J& 6mo BCVA B AR J5 3mo F %, {HAJG 6mo - BCVA £
I, BCVA R E B - W 0135 4. 4, LLAH TR A997 R b
Y TARSE Z5 N H B BB A B bevacizumab 15 5 BE A/
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YIBR A + 11 N B A LA AR IBIT NVG 58 4 i ) %
80% , AAF LI 8% , RIKE 12% , EHE PR T £
ﬁ‘ﬁ/ﬁ, IVR Bk & 4 A0 R JE 384 % O B R ( pan — retinal
photocoagulation, PRP) BIR 64% , W 36% ;- E &=
810nm BOGHR A EEE 180° Bk A PRP T 60% , 2k I
K A40% ;TVR BEA 2K % 1t 810nm HOGHER AL %E 180° +
PRP 8.3 % 67% , 2 W % 33% i A BIF 9% 58 4 W o 2%
T4% ,ZAF I 26% , RIBR 0% , [RBTG5 NV
PRHIR U 1 IRARJS 36d fE L4 10:00 1754 NV, K5
4mo FHVIIEfLZ NV K, RIRBEDTAR WL NV #4:, BT A
o AR K e e E I RORE IR AR SR IR TT O R
BOME 4 . TP ARV AFHEER AR HER NVG A&
BRI FEARRUN WS R ] BRAAAE — & iR, B A
RIS TR L SAHMEREA —ENSHEMNE, M
7 AT i — 2 WG KA B AT 2 P4

S 3k
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