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ARET A 25 (1 P<0.01) , AJF 1 mo Hi4fi UCP 41
MR (31.78 £10.23 mmHg) 5 T- UCP +4i VEGF +PRP 41
(19.44+8.23 mmHg) & TCP +#i VEGF +PRP 4 (20.80 +
10.27 mmHg) (¥ P<0.017), RJ5 1 d,1 wk TCP +¥%i
VEGF+PRP 005 PF-43 5 T UCP+4L VEGF+PRP 41 J¢ 1
4fi UCP 4 (34 P<0.017) , AJ5 3 mo UCP+$Hi VEGF+PRP
4] TCP+$i VEGF+PRP 41 #4li UCP 41 (5 50 %43 3 A
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Abstract

e AIM. To evaluate the safety and efficacy of ultrasonic
cycloplasty ( UCP ) combined with anti - vascular
endothelial growth factor ( VEGF ) + panretinal
photocoagulation ( PRP) in the treatment of advanced
neovascular glaucoma (NVG).

e METHODS: Retrospective study. A total of 45 patients
(45 eyes) with advanced NVG who received surgery in
our hospital from August 2020 to September 2022 were
collected and divided into UCP+ anti- VEGF +PRP group
(16 patients, 16 eyes) , transscleral cyclophotocoagulation
(TCP) + anti - VEGF + PRP group (20 patients, 20 eyes),
UCP alone group (9 patients, 9 eyes). The intraocular
pressure, pain scores, postoperative medication,
effective rate, total success rate and the incidence of
complications of the patients in the three groups were
compared before surgery and at 1 d, 1 wk, 1 and 3 mo
after surgery.

e RESULTS:. There was no significant difference in
preoperative intraocular pressure, pain scores and
preoperative medication of patients in the three groups
(all P>0.05). While there were statistical significance in
the intraocular pressure and pain scores at 1 d, 1 wk,
1 and 3 mo after surgery (all P<0.01). The intraocular
pressure of the UCP alone group (31.78+10.23 mmHg)
was found to be higher than that of both the UCP+ anti-
VEGF +PRP group (19.44+8.23 mmHg) and the TCP+ anti-
VEGF + PRP group (20.80 + 10. 27 mmHg) at 1 mo
postoperatively (all P<0.017). The pain score of the TCP+
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anti- VEGF +PRP group at 1 d and 1 wk postoperatively
was higher than both the UCP+ anti- VEGF +PRP group
and the UCP alone group (all P<0.017). The effective rates
of UCP+ anti-VEGF +PRP group, TCP+ anti- VEGF +PRP
group and UCP alone group were 81% (13/16), 75% (15/
20) and 67% (6/9), respectively, (P=0.675), and the
success rates were 69% (11/16), 50% (10/20), and 0 (0/
9), respectively (P =0.003). There was no significant
difference in complications of patients in the three groups
(P>0.05).

e CONCLUSION: UCP combined with anti- VEGF + PRP
and TCP combined with anti - VEGF + PRP showed
comparable efficacy in reducing intraocular pressure in
advanced NVG. UCP combined with anti-VEGF+PRP was
more effective in relieving pain and with no serious
complications in advanced NVG. UCP alone can effectively
control intraocular pressure and alleviate the pain of
patients in the early postoperative period, but long-term
control still requires anti-VEGF+PRP.

e KEYWORDS: neovascular glaucoma; ultrasonic
cycloplasty; transscleral cyclophotocoagulation; anti -
vascular endothelial growth factor; retinal
photocoagulation
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B IS P H G IR (neovascular glancoma, NVG) & —
FfTes 8 1) 2k P T NG HR T 2 pl O8I e i 5 £ AR
N A R B B BT A a4 A2 K BT ((vascular endothelial
growth factor, VEGF) | 4R 1M A1 I Jis& it i | 5 1 0 4 1L 45 T
JG, B AR LA R — 2D BHLE AR D A, e 2D A R A
Ko fiae szt IR T 7 AR IR E 2019 4F L 5k
PR T A OCREE M 2 26 NVG B3 1936 77 J5t
FEA (1) KRR B E W IIRE; (2) Bl —U1 %
P47 440 IR B SG 5E ( panretinal photocoagulation, PRP) 5 (3)
BUIRIT A B . HrP IR P9 S BT VEGE W0 199 '
DRy e AL A JEE e PR S A9 ) B A A AR A R TR
CLFEZ AR I I IR S5 B A5 8] 1T 40 S UE L X T
IR At ) TG AT PRP A 525 iR 9T IR R AN fig
ARG B AL DUS PATHOCIR ARG .

NVG B FARIGST, # Wi FAR T A E g TR B
ARG WD BRI S T AR . X T B TR 1T 5 A
B AR A AR, R 2 2 L, T AMERE R RS I & AE
B R . JRHAE NVG 1 5 i G, 5 8
FARZICHEA BRI, H iR T 00 83— el ) 8%
28, Z R BEARRBIAE T ARIEATIRIT o W MR BEAR (A
RFARALTE BEAR ARG BE (transscleral cyclophotocoagulation ,
TCP) . ¥ % K ( cycloeryotherapy,, CCP) , J& LA 132 ¥R J7 i 11
NVG 1 F 2T B, R I R 3i v, HL28ad JL 4 1 i
TG 96, (E o HC A A A R R iR B TR J ) A1 A e
AP RR A RERARAIE R (ultrasound ciliary plasty,
UCP ) 2 A1 4 A IR A TR 30 3 A o A UK AR A 1

R 2B, 35 B R HR PR R . A T BRI IR TR, B
FAERA A BN ROV R, B RTE T2
FmER M AR H AT P AMESCHESE BV UCP B T
B A RANGF IR I BUS T — & M sk, (H 26T UCP 7
NVG IGI7 R L & UCP BE&31 VEGF Z54+PRP 1Y
AR e s B > RS A L F IR B
NVG % 45 ] 45 HR , H:vp 16 BR 47 UCP Bk & HL VEGF+
PRP 697,20 HR 4T TCP +HT VEGF +PRP 577, 9 HR PA 4l
UCP /YT, BTEVEAE UCP BX & HT VEGF+PRP FAR 1% 4
PE KA RNE
1 3 &FAE
1.1 %% BB EETSE. W4 2020-08/2022-09 5tz T
TR B () W 30050 2E 1A T R H 45 ) 45 BR AR AT
FrZ455 R UCP+HT VEGF+PRP 41 16 1 16 HE BEAR &G 5E
(TCP) +Pt VEGF+PRP 41 20 i 20 HR . ¥4l UCP 44 9
9 MR, WHARRUE. (1) 4R KT 18 A% (2) MR fTuEid
FAR MR 2 ) A A sl [ R R 48 i NVG B3, IR TR
=21 mmHg, A 7 FE M 14545 (BCVA <0.3 ) 500 T HAi
(EAREF )5 (3) IRAK B 20-26 mm, B H 1 9-
12.5 mm;(4)3 mo W ARAT HABLHL F LR F R K174
VEGF 25913097 . HEBRARAE . (1) 3 3 mo PYHE SRR PN 21
B 5 (2) G I IR A | R 30 i g 25 2 MR S 9 s
(3) SRR S FL I Lotk 5 (4) B NVG RSN i JH Al 25 #Y
TR B A (5) 4 3 mo WATHLH IR F AR 8741
VEGF 259197 i ;5 (6) RIEEIWRIT M de i Bl 7 3
ARG OB R EREE F) 0y B E il B2 3

Gt T B BIIR YT T E MG R SR E
HEE D,
1.2 Fi%
121 RETHE A B H ARG 8 w45 EW N
(BCVA) IO IR & B fass k4 | b M B T IR Bt
BAH, R IE B M, A A& % 8 M 8 ( udltrasound
biomicroscopy , UBM ) HRFH AN 1 — 1 00 o, T 4H 1) )9 5,
TCSEARETH 2580 R AR . UCP+HT VEGF+PRP 41 %
TCP+4i VEGF+PRP 4L # ¥ T ARAT 1 wk PIFTBE 58 14 i
WS VEGE 259 (FEAAVE I 0.5 mg) , i (] 5 B %
1 wk N AR BTA7 IR 38 5 & PRP JAIT , Ao M1 il #h 78
AR SO 5 PR A IR B, G B] B AS i B, R AT JC IR 4T PRP
B BB E R R i IR R T P AR 4l 1 L AT BRI 15 52 S PRP 3R
J7 . Bl UCP 41{VAT UCP J&YT , AMSHARIEYY .
122 FARAZX BRI ES B VEGE 254 . 410,
FERG 751G, 265 B PN A TR SR I, 0..5% 3 24k T it v
g LR P K e A I UK ZE S 4 mm Ab
7 00 HEEL, B B A 0 N TR ST VEGE 259 (A PE %)
0.5 mg, Z-Aji B K I ZER MR AR

UCP . JIr A # A 4 F A AT A B VR AR I BRI 58 1, A8
B BUMEM , Sk EBEE S0, (HHR R AR R KA 8, 5
Bl i, BRI BE A RR 42 BEAR VR BEBH JT I EyeOP1 AT %
#HUMABREGEE BRI X MR (6.8 & 10 45
D) EHERITIRK SOEALER (BLA SRR ) o W8 AL s
B AR i B 2% 55 8 (L R N 22 Rl ] L — 3447 1 58
JEZE /D 2 mm PP 0 Of 2 A7 0 5 HR 3¢ B e ik,
Ja sh R I E A RIS IR AR YT Sk I
PRAEFEAIGIT IR, B LR N T IR A A B K, R
PEVEE LN BR T B ARG SR YT BRI, TR YT I g AR S
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WIGRITIR Sk . 4T ML S S ek s e it , Z A s &
b ZEKFA R T AR

TCP i 1 810 nm £LAMNEOGAX, FT A7 $5E 25 vh AR 1 BA
PR AI BRI SE AL, B B EMOE , Sk S 5 s A, 4l
IR B AARRF AT &, WHEEE 1D, 3RS BEA BRI, 1 G —probe
TR IS S T LS 90 T %5 7712 mm
b, DIAE EOGRE R B A T IR Ly, 78 AR B R 1
25 180°-270° N AT EE , BETF 3:00 J% 9:00 i &, TR
JEHE 2 000-2 500 mW , FFEERF[E] 1 500 ms, H4E AR FRAE L,
30-50/ 5l . YT R Y I T IREIR L 5 K R
SR I DN/ SRS )38 M RRAI . AREES T il 22 e
SHRER S T, 270 B R M FEOR AR AR
123 RIGAAKREEY ARJGH 3 mo, iE#ARF, KRG
1d,1 wk,1.3 moic5% BCVA HRE SImITH A HZE &
IERIER BN, it AR 3 mo A RCR AR K i
It RAE KR

PIA PP 2R HIR R 207 DAl i 3R (pain digital rating
scale, NRS) , RI4MEIR 559 M 0-10 430 /-0 FT0HE , 1-3
IR IR 4 -6 M CER P AR, 7-9 MR E
PR, 10 MR . FARBIIEMARE . (1) 58 2.
ARl BEHR 5 254 s IR ETE 6-21 mmHg, H R H P E I
KRE, (2) #F 4y W h. O B IR R 254, IR 7E
6-21 mmHg, A B H I K 5E, (3) FARKIK. 7
I MR B 259 | MR K T 21 mmHg, B85 Fifi 157 1 1) 75 45 57
HABPLFHFCIRFARIGIT B E . W% = (522 R
B4 R TR 5 S IR0 x 100% o R R R Wi B S A
SOR MR E TR = (RETIR IE - AR S5 IR 1K) /7R Aif IR JE %
100% , A 3% % HR R T 08 B =20% , HoR 42 %2 Hofth T K
I AR = AR S TR < 100%

Bt 254307 . R FH SPSS28.0 %o it (4 b BB | £

AR B 25 55 0E T ORER Y B e bR 1 22 3%
IR, FARTIG H R X REAS ¢« K56, 41 18] e 4R
FHEA PR 2Ty 22 0 A, o &2 I 5080 R 1 B 52 0 )y 25 4%
B, R R IR (A 43 L) R, SR FH R O K 5 5
Fisher—Freeman—Halton #fi PJ L3R EE | 4H 18] B 4H PN W5 99 b3
K ] Bonferroni £ 1F ( ZHL[8] % P EL 4 LA P<0.017 A7 H
HEit2am AP L L P<0.005 22 5 HA 4iit
RS UL P<0.05 HESFEASIFE L,

2R

21 ZHBER—MANLE Z4HEERI—BE
BB 2R TG X (P>0.05) , W& 1,

22 -HBEFAEBRELE =4HEEFARAGFIR
JEI A 22 A Gt 2% 8 L (Fyyy = 5.978, Py = 0.005;
Fypy=69.719 P, <0.001; F ., =0.709, P, =0.642) , =
BEARRIRE LR 22 5 BG4 B L (P>0.05) , #f—
A LA SRR 2,
CIZHEEFANEEBITESR =4HHEE&FARA
JE IR A 22 S G 2F B L (Fyyy =3.008, Py =
0.047; F,y, = 121.072, Py, <0.001; F ., = 2.815, P, =
0.014) , RuT =HEKBWIT LB LR IT¥E L (P>
0.05), #—2CW M LSS R 3,
CAZHEEFANEHBREAWLLER —4HEF KRN
MR 3 mo IR 259 L 22 ¥ G T L (P>
0.05) , £ F ARG IR 259 L8 25 R RG24
X (P>0.05), WL 4,

25 ZHBERE 3 mo BEMEMBIIELLE KR53 mo
UCP+3L VEGF+PRP 4 TCP+4/i VEGF+PRP £ .4l UCP
HARES ] 13 HR(81%) 15 MR (75%) 6 IR (67%) ,
ZRTG I L (P=0.675) ; NS 5K 69% 50% |
0, R HEi¥E L (P=0.003), %S5,

26 ZHBEARBHEELE —4IBRERFIFLIELL
BEFHTE =5 L (P>0.05), L& 6,

®1 ZHBERT—RABLLR
s g PERICE, %) i AR ARIFEIRIEZ . BOVA (IR, %) VR, %) R T AR (R, %)
7 (R¥) 5 4 (x#s,%)  (Rts,mmby)  Y(REs, ) =005 <005 DR CRVO  Fb sk 1K KT
UCP+¥T VEGF+PRP 41 16(16) 12(75) 4(25) 57.75+11.43  47.06+7.15 2.75:0.68  4(25) 12(75) 8(50)  8(50) 0 1(6) 1(6) 14(88)
TCP+HT VEGF+PRP 41 20(20) 13(65) 7(35) 58.00+11.46  44.90+8.40 2.60+0.75 1(5) 20(100) 12(60) 5(25) 3(15) 2(10) 2(10) 16(80)
A UCP 4 9(9)  5(56) 4(44) 58.00£19.35  50.33+8.73 2.78+0.97 0 9(100) 3(33) 2(22) 4(44) 1(11) 1(11) 7(78)
F/X? 0.002 1.433 0.239
P 0.602 0.998 0.250 0.788 0.117 0.050 1.000

2 ZHABEFARUEMELE (25, mmHg)
Sref 55 A A 1d AJE 1 wk AJG 1 mo AJ5 3 mo
UCP+#i VEGF+PRP 41 16 47.06+7.15 27.44+8.50° 17.88+8.90° 19.44+8.23"" 23.88+11.68"
TCP+#i VEGF+PRP 41 20 44.90+8.40 26.10+10.37* 16.70+9.26"" 20.80+10.27""  25.80+11.84""
Fal UCP 4 9 50.33+8.73 34.56+9.02° 22.24+8.10° 31.78+10.23 34.67+7.45"°

TE:"P<0.005 vs RHif;"P<0.005 vs RJF 1 d;°P<0.005 vs RJ5F 1 wk;'P<0.017 vs H14E UCP 41,
*3 ZHEBEEFARGERBITES LR (X% ,5%)

S| MR % ARHT ARJg1d AJF 1 wk AJG 1 mo AJG 3 mo
UCP+#i VEGF+PRP 41 16 4.00£0.89 2.25+0.68" 1.19+0.75%" 0.95+0.76"" 0.94+0.92*"
TCP+Hi VEGF+PRP 21 20 3.95+0.83 3.15+0.81"" 2.20+0.83"" 1.40£1.05" 1.00£1.12%"¢
Fial UCP 4l 9 4.22+0.83 2.78+0.67" 1.44+0.53"" 1.45+1.24"" 1.56+0.73"

¥ . *P<0.005 vs ﬂiﬁﬁ;bP<O‘OOS vs RJ5F 1 d;°P<0.005 vs R 1 wk;‘1P<O‘017 vs BALAE UCP 4.,
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x4 ZHEEFAREHRBREGWILE (xts Fi)
el MR %% AT ARJF 3 mo ¢ P
UCP+#i VEGF+PRP 4 16 2.75+0.68 2.25+1.24 1.257 0.228
TCP+{ii VEGF+PRP 4 20 2.60£0.75 2.20£1.37 1.323 0.207
Hgli UCP 41 9 2.78+0.97 3.33+0.58 -1.000 0.423
F 0.239 1.045
P 0.788 0.364
#x5 =ZHBEARF 3 mo KINELILE (%)
il AR %4 St B FARKM §5 ¥ )]
UCP+¥T VEGF+PRP 4 16 1(6) 10(63) 5(31) 11(69)*
TCP+¥#T VEGF+PRP £ 20 2(10) 8(40) 10(50) 10(50)°
Hali UCP 41 9 0 0 9(100) 0
. °P<0.017 vs B4l UCP 4,
*6 ZHBEERBEHERELER R (%)
vaxil AR %4 LEIE T I 7K i £ K i T B M iR FFEL AR e
UCP+$i VEGF+PRP 4 16 10(63) 3(19) 3(19) 1(69) 1(69)
TCP+3i VEGF+PRP 4 20 18(90) 4(20) 8(40) 3(15) 1(5)
Mgl UCP 41 9 7(798) 3(39) 2(22) 2(22) 0
P 0.153 0.723 0.329 0.545 1.000
3itit 20K 27.3% 91.7% ,7E4E NVG 44 53.8% .100% , 15 [k

1906 4, Coats 453 i 1 4] CRVO B HE H AR T
MRS, R H LT REMIR R, B Weiss F7E
1963 4RI SEHE T NVG AR, 48 H 15 |k i IR e 1
o 5 AR LA BB S A S A AR A S R KB 5, NVG
FE T R R0 RGBS B o, IR L B0 R 8%
Fio X NVG 367, 3t VEGF B4 PRP By T-BrE &3
KIEAIE, A BF5E o8, Pt VEGF 259864 PRP Al K11
A R/ IR JEE e i o 38 AR B AR A AR
XFHRAr R ALY VEGE B6A PRP /5 632 82 1) £ il iR
FEAYSE S | H P T HR T v s A K B | HIR JES o 1f 5 350U
JGIR BN , JCikAT PRPIGYT, KL &R 2 s A s T AR 4%
HIHR R, AR 7 2T B T T AR SRR R F A, H
H 2 P RER ARG HE A LU I B 5E A R0 55 B IR R
SORYD, B2 B T NVG BRE T ARk,
UCP B e 3 4k ), O 2 2L TR 97 MR M O
AR, R P v o 3 79 SR A R 22, MO R ol PR R A
A A T AR SRR A T RIS M 5, HAR G I
REERET 2016 4F Aptel 257 $2 A X T 1 491 7O
IR, UCP 7E3R Y7 = AR AE | 0 sl b A 7 OB R 8 3 iR
W, HUCP A AEWNG, FERBECIRF NVG 136
J7 LIREUS T RAFIIr R s Sk g b, )
AT 30 il NVG 3% 25 UCP JAIT , RJ5 3.6 mo R JE A%
R0 HR 50.20% 49.18% , HAL 1 B 25 BUR B R
HIREAS, 48 AR HR R AR 5 AR AT IR 2 B A G, #F
Zhou %" THFFE A 12 5] NVG #3513 f#]dE NVG &
& AT UCP 3697 BEDT 2 ARG 12 mo, NVG 41HR K i R A
39.6+5.1 mmHg [% % 29.0+11.9 mmHg, 9F NVG 41 iR J£
ARFT39.8+7.2 mmHgﬁ%i 25.9+10.9 mmHg,*Jﬁ NVG 41
PRI R THE NVG 41, HAFEAR)S 3 mo 225 HA ST
R % LGE A N R BRI > 30% , 25 L)
A AR B W > 209% ; o568 4 TR 45040 ) 34 NVG

TR IARSE S NVG BEEEEAPT VEGF+PRP 1R9T

REFESET UCP T NVG I R G iR TT M s 70,
BT 35 6] 36 IRUEFT UCP BEAPL VEGF+4 i
W EE iR TT BT 10 mo, Horp 6 HREZAZ T 2 Yk UCP F
ARIGTF, MR JE MR BT 34.1+£9.7 mmHg [ 2 RJ5 19.2+
6.4 mmHg, T F 52 %5 40 A 30 ] NVG i & Bk A 41
VEGF 697 )5 ,15 1T UCP FARIGYT, 15 BT /NEDIBEA
BIT L, BT E ARG 10 mo, UCP 41 8 # IR i R Al 50.37+
8.49 mmHgF%ﬁﬂiE 32.22+14.8 mmHg,/J\%@]l%ﬁéﬂl%\
R 49.30+7.98 mmHg % % 33.66+11.96 mmHg, & X
A 10 mmHg<I0P <21 mmHg 5 HR JE T B 1R > 30%
(FHZ5/NF 2 F) , ARJG 10 mo B RLIIRPILYIN 60% , i
HIEAR G L ARG LR TG %24 5 AR5 I
KAE UCP ] /0 F/NRIBRAR A, T = FhER AT
R EE, A E S g A 105 i #5106 R, 54 4]
55 HR47 UCP F-A& 31 f4] 31 BR4T TCP F A& ,20 # 20 BR 17
BRI A ( cyclocryotherapy , CCP) , 25 S B = FhF R
J7 R REIR FERUR TC G0 1127 25 5%, {5 UCP 4R J5 9%
AR T A B, 78 A RR 2023 4FE K R meta
AT, UCP AR5 HR B B AIK T CCP 41,38 TCP 464t
IEER,

Xt T F A B I R AV, BE A SCHR £ AR JE IR R
>5 mmHg, H AR & T B B 5 AR AT I LA L =20% 04 F
ARG 7220 Mastropasqua 27 BF5E E XHR TR [ &
ARHTHY 173 B RA R A ANEE X SCREE > 5 R G
3 mo ANFHREIR 259l LA 1 R IR e 24 9 {f 58 24 1R &
<21 mmHg 3 & AR5 IR & T B0 B =30% 4 F AR K,
Torky AN HARIGHRE>S mmHg H R KRS 30% 77
AR FARAG &L, AT H I A AN [ bR, LA
AFIRE/NTF 21 mmHg HKF 5 mmHg 85 F AR LI,
ARG P = BB AR ETIR B3 fw e, R IR & T R%
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#) 21 mmHg LT B AEEL A 0 17— 0F 4 UCP i
MR EAEHT, g SRR R B 20% S FARAHE,

REAEAIE © S840 0E 1 UCP TR A Rtk f 4
P HXF T UCP BT NVG REUATT BT LR
G RERIRFARAEIRIT NVG X L5t AR 50H
UCP 5l A NVG B RGEHTT  H H S L GBI F AR B A
Rk et 2s S WP A HT VEGF +PRP X UCP 3%
IrHARE R PERY R, S5 S : UCP+3T VEGF+
PRP 2 \TCP+§L VEGF+PRP ZH R4l UCP 4 3% A5 IR
FEIA B B IR e R B R AR = ARG 1wk, 5EE
FERFIE G I A — B0 720 220 = o iR RS R IR
2508 3 (i =5, T RE -5 R T LR AR AR R, R
JE MR R B R D 5 A 56, UCP+3L VEGF+PRP 4115 TCP+#
VEGF+PRP H7EA 5 254~ 8] 5 B IR T 25 80 I
E S ARG 3 mo BYA R I RIS L TSI 22 5+
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