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Abstract

e AIM:. To evaluate clinical efficacy and safety of
ultrasound cycloplasty ( UCP ) in the treatment of
refractory glaucoma.

e METHODS :From June 2021 to October 2022, a total of 17
patients (17 eyes) with refractory glaucoma were enrolled
in this prospective study, and they all underwent UCP.
The patients underwent 6 mo followed - up post -
treatment, and the intraocular pressure (IOP), pain grade
score, |IOP lowering drugs, success rate and occurrence
of complications were documented.

e RESULTS: The IOP was significantly decreased from
51.98+7.80 mmHg before UCP to 32.54+13.21 mmHg at 1 d,
22.38£11.98 mmHg at 1 wk, 22.63+10.78 mmHg at 1 mo,
26.05£9.17 mmHg at 3 mo, and 23.73£9.60 mmHg at 6 mo
postoperatively (all P<0.01). The percentage of IOP
reduction after treatment was 36.25%, 57.10%, 56.35%,
49.16% and 54.09% at 1 d, 1 wk, 1, 3
respectively. The pain grade scores were decreased ( P<

and 6 mo,

’ ’

0.01). There was a statistically significant reduction in the
use of IOP lowering medications ( P=0.008). At 6 mo
postoperatively, 2 eyes (12%) were complete success, 11
eyes (65%) were qualified success, and 4 eyes (24%)
were failure. The main complication observed was

anterior chamber inflammation in 1 eye (6%), foreign

985



EfRIRRIRTE 2024 F 68 F£24% FoH
815 :029- 82245172 85205906

http://ies.ijo.cn
BB {578:10.2000@ 163.com

body sensation in 2 eyes ( 12%), subconjunctival
hemorrhage in 2 eyes (12%) , and conjunctival congestion
in 6 eyes (35%). All symptoms spontaneously resolved
within 1 wk without requiring any specific treatment. One
case of choroidal detachment (6%) occurred on 10 d
postoperatively, but recovered after orally treated by
prednisone acetate for 1 mo. No other serious
complications, such as hyphema, corectopia, synechia or
macular edema were reported.

* CONCLUSION: UCP is safe and efficacious in treating
refractory glaucoma, reducing IOP and alleviating ocular
pain symptoms, while maintaining a favorable safety
profile.

e KEYWORDS: ultrasound cycloplasty; high - intensity
intraocular

focused ultrasound; refractory glaucoma;

pressure

Citation; Miao Z, Lan CJ, Xu ZD, et al. Efficacy and safety of
ultrasound cycloplasty in the treatment of refractory glaucoma. Guoji

Yanke Zazhi(Int Eye Sci) , 2024,24(6) ;985-989.

035lF
T OGHR & — B 5 R T S A, ™ H s i A ) B B

AN AT 396 SCH PR ARG , LR 9 B A4 | il 2040 4F 4
BRIOTFOCIR A SR B3] 1.118 421, #4544 2020 4F
FHOCIREFEZ 2100 J7, 20 5 2ERERA 17477 MG
FOGHR S — 2 R & 2% | 249 sk L 4 ol AR R A O HR 3
1 U AR B I B HR R 25 3R 9T R AR AR
MEPS AL S0 SR T DRI R % i
JEHR 22 R PRV VR A IR (A E F e LI 5 1A %
SRR CEEAR SFHEATIRYT B i F XA AR F
RSN JFAAE L AT EE M2, N Z R, 2017 4
7B EYE TECH CARE /A &) &% i+ & % iR i J7 & &
EyeOP1 A5 E 14 7T K16 97 AR i 44 by 8 7 IR
PRBIE AR (ultrasound cycloplasty, UCP ), & 47 Y& [l BH i 4y
BT AL Hh 25 8 AT R R g 4 i HR T 9 5 O R, (P
JEHRAS R (2020 48 ) V¥4 UCP 31 A3 A 1 48 1 75 Y R 1T 32k
BFARTAZ —, HEARRE S ML 2T 0 AR5 R
BRHWEE , ARBFIER 17 BRYES M H LR 4T UCP 35
97 N e Gl RO S A TR
1 X&FAF*E
1.1 3% HiEEMESESY, WskE 2021-06/2022-10 783K B
S IMEVA TE T OCHIR  17 19 17 BR . W ARRAE. (1) 4F
1B>18 4 (2) B2 IMEIR HE T YGHR  AEAE ™ 5 140 ) e i
R ARBEFIEE 5 (3) MR B MRS58 38 A IR T A VA 7 s foff FH BB
BRI R 25 W) JorE S AR K >21 mmHg, HEBRFRUE: (1)
b TR ORI B FLIY 5 (2) 7Eid 25 6 mo NIZW A IE IR K

HOEHR 5 (3)3 mo P AR Al 4 I AR b A7 IR Ao o2 5 (4)
S BEBRAE , ANREHEAT UCP BT IR % . AR & E
BefCHZE A St IR RFE I E ), I B8
ARG R ES

986

1.2 Fik
121 REiE  HHEATARATIREHG A . 0 ) IR E & 2
BT RIS D A G AR ) BB S A, JF i SR
IR HIR R 24 0 ol A7 100 B IR S R 48 . R S O oy
i BB R B BT SR BT (0-10 43) IR FR BE 42 90,0 43 32
INTCIRRN 0 9, 1-3 R B R 1 9% ,4-6 73RN
HRE PR I 2 2%, 710 4336 T BERIR RN 3 9%,
122 FRBE HRE—LREFOEMER, KA
Je DRI , 52 A0 B0 [ i HR BRI sl 6 R 46, 7 2 o B0 Y A
AL A R KKV T 4T, R R iR R 1
TRIT FEUR 5 e RE A LA By SRS , AR YT R X
FRok 8 s, M DB 4 3R 7 S IED AR B X Z [R)AT 20 s
RFASE B X 2 8] 58 4 [ sh G 0 I697 R IX 1 1 R 4
MESLLR IR PR TE 9,6 B3 IX MR <30 mmHg, 8 B3 X K
AR >30 mmHg, 10 F# X 4 R >40 mmHg™""' . AR J5 i 1]
A B M HT R 25 (M7 % S50k R T ) BB A H Bz o i R AN
R (RAT TS E L ZE R AT IR W) SR, K 4 Wk, e
2 wk, ARG E <21 mmHg, W45 (|- R & 25 909G
7 ]2 AR PR IR R 259
1.2.3 Rightis i & 5307 UCP RJ5 1 d, 1 wk, 1,
3.6 mo HEATR A, ICSERE M IR | R AR 25 9 1T
T BRI I &R & AL,

FAR B FRAE L M8 A UK B 7 s 4 S 249 HR R B
R AR 25 0 il RS DU A T2 A 8 . 58 il . ANl ]
FEATREIR 25,5 mmHg< AR J5HR & <21 mmHg; #8453
Uy Ad FH IR = 259 /0 F Rur, RJEHR R4+ 7F 5 -
21 mmHgi¥ R & FEAR I8 B = 30% ; 2 M IR 428 3 AN 3 2
IR A5 R HIR 24 40 o8 3 B AR AR 5 0 1)
BERBOMY AL FARIGTY . FARBI R = (58 4 ) IR
B T IR / S IR Ex 100% . R K i = (AR B F
PR -ARJG IR R ) /AR FFHIIR Ex100%

BEit= B A ST B SPSS 17.0 47 58 b
R, RO IR ELIE L 22 550 3 PERER F 3
B bR 22 (xts) R, 5 I B0 SR FH 2 &8 1y 22
SYHT, PR ELAER ) LSD—1 K56, S5 Bkt IR B | >R
FHW AN EAEA Y Wilcoxon £ 5 KK, L P<0.05 K22
SAGIEE X,
2R
21 MNBE—RER AFFTICEMA YT OCIR B
17 41 17 BR b 510 ), 4 7 9], 4% 41-82 %, oo
A M AEPETOGIR 8 MR A2k & v GAR 7 IR (SMI5 4k K
PETGHR 2 B, %4 B8 4% 4k & 75 OGR4 R, 35 B R bl B oA
Jadk R CHR 1R ) | P AR R G R BT R B G HR £
1R (B RPiE IR ARG IR H A E) . RAT 9 IRIEE
J& 4 MRS 4 IRERATF3h, 1 AR AR R ) A4 F uce
ARJG 3 mo JEATHCHR LA AR 4% 16 HREHE 58 Bt A7 iR
FE 7R bR B AT
22 FARBIEMELE FARATGRELKZESA %I
R X (F=25.381,P<0.01) , AR5 25 B[] 57 s HR AR XK



Int Eye Sci, Vol.24, No.6 Jun. 2024 http .//ies.ijo.cn
Tel.029-82245172 85205906 Email.1J0O.2000@ 163.com

ATAAE N RE, 25 W HAZRIT=E X (3 P<0.01), 0
Fl, Rg1wk, 1.6 moBESREF1dRELE,ZS
YA 58325 L (P=0.008 ,0.009 .0.021) , RJ5 3 mo H5A
Ja1 dIR AR, 22 R TG T3 L (P=0.086) , 43 %5 B [H]
S A E S BTG A E L (P>0.05) , AR HR R
R RIS LA 1,
23FARUEEBERESEEE  ARFTF KI5
6.81+1.11 4%, RJ5 6 mo Jy 1.31£1.30 2., T ARHIEEF
ERIT L ER A G E L (Z=-3.581,P<0.01) , L
#2,

QAFAEHRREAYEAERILR RATMEREZ
Yyl AR 2.81+£0.91 ', RJG 6 mo A 1.75+1.13 Ffr, F
RETE R R 259 G Ol b 22 R A G 8 L (Z=
-2.656,P=0.008) , L% 3,

25 FARMIIE ARJ5 6 mo BF5EL TN 2 IR (12%) ,#B4>
11 HR(65% ) , M 4 B (24%)

80 =

[
o
1

iR JE(mmHg)
N
o
1

20 =

N

S o e > ¢

X %\0 %@ \<\~< L
I (1)

B1 FAEEARERMEREEZLE,

®1 FAUERELLR

i 1 IREC R (X+s,mmHg) MRIEFEDR (%)
P N1 16 51.98+7.80
ARE1d 16 32.54%13.21 36.25
ARJG 1 wk 16 22.38+11.98 57.10
AJG 1 mo 16 22.63+10.78 56.35
ARJG 3 mo 16 26.05£9.17 49.16
RJF 6 mo 16 23.73+9.60 54.09
xk2 FRUGBEKBERENLER R (%)

Fisf ] ARE o4 1% 29 34
P N;] 16 0 0 5(31)  11(69)
ARfF6mo 16  4(25)  11(69) 1(6) 0

x3 FARUGHREAYERABRIEE R(%)

mpE HREL O Fk 1 Ff 2 i 3Fh 4 Fr

PN} 16 0 1(6) 5(31) 6(38) 4(25)
KRG 16 3(19) 3(19) 5(31) 5(31) 0

26 FHRE A1 dERAEFHERMERN 1IR(6%) 5P
JE2 R (12%) Z5E T Hf 2 HR (12%) (&5 IR 78 1 6 HR
(35%) , RJG H MR EBHT R PUBRIIRIT , K THRERIBIT 0T
AAERIITE 1 wk WHEATIHER . ARJ5 10 d KA ks B 2
1R (6%) ,4 1 IREEFRIE AN B 30 mg BEK 11K ,IRIT3 d
JE IR 25,1 mo SRR o A DL T B ARUAL | L S 67 | 0
REZZE | BB K i 25 ™ I RRE

3itig

MEVATEF OCIRIER & 2 IR R KA 250 45w IR T
TFBOR AR BRI 7 e LB St | IR B0 A1, 7 R
ST R SRR, Bl e R 2 R T EUR B, UCP
38 o 5 5 5 AR B A5 (high —intensity focused ultrasound ,
HIFU ) 7EF T BRERAA SRR AT iR 7 X By iy 1 8% A ik
BPEYRSE, AR FIMLEN T 35 k3wl R R R 41 i
JZ2 AR 7 2540 , s /D B K 7= A 5 s B0 AR
W FERRIR R Y BER A 5 LR 22 (8] DL R ik 265 5 5 LI 22
[i) 77 A YR s R, PP o g S DL R 3, 385 o 5 7K i A
PEMTREAR AR . Wu 251 40 A 2018-2022 4F 19 f SCifik
1T Meta 4347, 27 i 7% UCP A & 25 BEAR IR e, 9k 20 R s B
IR 25 1, AR B0 EAR G IFRRE D %4
PERAE . ARFTORIRE P00 S T4 FEIR R 25 9 5 ]
B T AR ARG I RIENE A B Foi 4 i oF
Mrigtr.

RFTERBR, ARG 1d, 1 wk,1.3.6 mo HRJEREIE
SRR KN 36.25% 57.10% .56.35% 49.16% .54.09%
ARJG 1 d BRFETT Fa BH I8 0 A JF Al Aof i) =5 50 AR R e i 2
AR, 3X AT RE 5 REIR E R 07, K B FRER | 3K 2R 18
TR AT % A7 2B X% UCP 697 15 D5 K DA #7700 5, %k
EHH ARG 1 d R A R R m g AR B = 3
FIME . RIS 1 wk B TOP IR B oK, Bl B (RIS
AR AT BTl 3, i 5 R AR o8 e B — 35 kA Ay
ARIF B FE S5 Chen 251" | E 5045 B 9% Won IR E
TREMIZEAE 1 mo [ IE I &, A AFFTUESE UCP R Y7 )5 I
SRR FR R G4 e, RJF 1 mo BHE/INE 5% , )5 # TF
U7 SRV A 32 ) 33 R I I T OGRS 24 mo
PIBFFE 4 IR RS IR R R R RS B K IR R
TR AR Z 1R H B TR s AN IR R 45 SR R
20 4] 20 HRXEE T OGRS UCP 3697 J53 mo, B4 B[]
RS | RS R AR5 T T v 5 M B 14, B Bk A % 30 )
30 HRBT AR 148 PR OGIR BB 3 647 UCP 3697, B i 6 mo,
ARG 1 d R R B W 2 R57.32% , WE R AT 55 ik i 7] 4
PR, AR R 2 R SHEAREA —EX
FLWATRE S HOCHR A RAGHR A 5 AR b X 3
BAG, BEAEWESE UCP Jayr sEva e IR rh A f B
AR 43 2H 7 I, T RSB A 00 A 1 5 SR 0 AL 9 R T 7 AR
R FOLIR SR 2 a IR R T B R E B £ R
PENSO AR PR IR R LR R AT 6/8/10 B X AN ) i
L EANZ R 6 A1 8 B X YAYT, M N H TR 2 iR 4
— PR 10 b X IR, Hu 25 5T & TR 8 B XA 97 LL 6 J3
X IRYT AE AR R 7 18 5 R 23, {2 3 mo J5 P ALREHR

987



EfRIRRIRTE 2024 F 68 F£24% FoH
815 :029- 82245172 85205906

http://ies.ijo.cn
BB {578:10.2000@ 163.com

FEACR T 25 5 SRR T 12 1 BRI 115 1L,
WIRTREA TR R IR R SOR . (EASBEGR R AR D
XS AN [ B3 DX 1) 3 43 B 75 SR IS B HEA T 21 LR

A FE 45 R s FAR BRI R 5 (H & 58 4 i 2 )
/b BEDTIRIL 2 HR K 258 4 R hbr o, 5 BEAE BT 5%
A 2 e R R R Ry (1) A 5T R A
X PR BT RIARE , 2% H AR A0 4 | R R I A K
A ICHTBIREIR 2 M . BEAE K 2 80 o8 R 4 ik o
ST ER Ay BT, A R R JE R B R = 20% Fi1TOP >
5 mmHgBI A FAR B g5 20 F R i &
A 10 mmHg<IOP <21 mmHg 5% A J5 R 45 3 28 1R 1 [
11 =30% , S fifi FH B8 HR i 245 49 AN A T 12 R R P 25
Yy B KME %N Giannaccare 257 I R Al R HR T 24
Yy, A5 MR IR = 209% FIIR K >5 mmHg #8432, 78
UL EEA B IR <21 mmHg 5821, FARREARR], 45
RO B 22 M 5 (2) AR AR e 245 49 15 P 250 3
% W3 3 AT, R A3 B R T R R et i 4 P A
2-3 Ffr BARA G BN 1.75+1.13 B AR wi {8
H(2.81£0.91 F) BB T K& B AR5 58 2 Al HFE IR R 24
YIRS BEATS B /0 5 (3) AR HR T 56 8 4H X 45 55 (51,98 =
7.80 mmHg) , T % B 25> 9 A SCRRIIFSE v, B AR5 A
AR R Rk 2 7E 30 mmHg LIF . Giannaccare g‘f:nm Wr
FE48 AR IOP B S B ARG 10P IR K 35 47
100 F L6 R (P<0.0001) , AP B 5t —5, KRG
AR R ANt 3 B 1 PR AR i AR R Sk 35 v, AR R U o8
SN FHREIR R 1S LT SRR MERE fil 7E 21 mmHg
PAR s BRI Z A6, BEAS A /M JE 2 i 25 R LR &
TEARTIFFE PR AN A0 151 22 Ay He IR S B 28 TE e, 9 77 e
IR 7 S A N = R 2 1 A S T S SR R 23 ]
T PR RER , B i 2 0 o, AR A r R O R T
AR MG IOT/r ARTTT346.811.11 43 FFE R 1.31+
1.30 43, H H % 2580w/ W1 &, iR i v,

AT ARG 6 mo B 2 WO il 3k 4 HR , Hodh 1 R
PR RS A T AR JG 3 mo J5 547 8GR A A A,
2 HRHR R R 25% , A 35 B 30% W R R Ar e, 55 1 HR
HR R i FR R 45% (AN AN I T R AR e 24 kA 7 4 ol
H AR Sarmento 2 I ARG 3 mo VUG JC W BIF K AE R
IR FE>21 mmHgR] LIAT K UCP FR A BRiFry etk H
R AR AR B . (ARG s 35 R AT B2 UCP IR9T,
HEA #2597 IRK

ARHFFE 45 s % Ak A BR RS 10 d PRIR R
TR A ks IR 235 1 HR 22509697 1 mo SRR, HEAYHR
FIAEAR , R IRIAIT 1 wk N AATIN SR, LB9T & AE
1) A PRI AR I IR R 3 I T B8, %5 16 5 2F 6 b iz e 1 4 3R 5T
| A 7K 5 A TR i 0 JE A 5 P R IC , 1 38 25 AL S 3
ST NS0 70 /3] WAL S S N0l b USSR S TE L B
BB D R FE FL S M IR S | B B K b 45 7 -

25 L FTIR , UCP BT MR M O IR T 4G A R IC IR &
TR R IR AR AE R, T I A RIF & et B Y

988

TREEZ WERF OB, AR RRHEEAR D,
AT B PR, e = 2H N S 2R )0 IR Bl i ) e, F 52
BEREA —E 1R BRI AR T AL O 5B, 8 Ik
A R SE B EEE AR IR AR AR P T IR A R 2 AL 2
6] UCP Ify7 AL RS EE, 28 5 A8 [ B X UCP 3R77 9T AL
D, BRI UCP JF AU 22 k%5, M2, UCP 7
T B A O W TE R R O B, (U387 LR T TR
e, AR 2T AN e AR T FNA Tl 6 T ALY
Sk

[1] Tham YC, Li X, Wong TY, et al. Global prevalence of glaucoma
and projections of glaucoma burden through 2040 a systematic review and
meta—analysis. Ophthalmology, 2014, 121(11) ;2081-2090.

[2] Cheng CY, Wang NL, Wong TY, et al. Prevalence and causes of
vision loss in East Asia in 2015: magnitude, temporal trends and
projections. Br J Ophthalmol, 2020,104(5) :616-622.

[3] iR o R IR AR, o ] B Uil B2 R R 2 Ui
SEOLARA. v EEEHRAE R (2020 4F) . FPARIRBLAL A, 2020,56
(8):573-586.

[4] Kang YK, Shin JP, Kim DW. Long—term surgical outcomes of
Ahmed valve implantation in refractory glaucoma according to the type of
glaucoma. BMC Ophthalmol, 2022,22( 1) :270.

[ 5] Becerril-Cazadero R, Seibold LK, Turati—Acosta M, et al. Surgical
outcomes of a second Ahmed glaucoma valve implant for the treatment of
refractory glaucoma. J Glaucoma, 2020,29(10) :948-951.

[6] Zhou LF, Hu D, Lan J, et al. Efficacy and safety of single
Ultrasound Cyclo—Plasty to treat refractory glaucoma: results at 1 year.
Eur J Ophthalmol , 2022,32(1) :268-274.

(7] BAMN, e, IR, B R A R AR 7 MEVR PR 7 AR
A RZBOR B 22 k. IRABLHTHERE | 2018,38(10) :982-985.

[8] Treede RD, Rief W, Barke A, et al. Chronic pain as a symptom or
a disease: the IASP Classification of Chronic Pain for the International
Classification of Diseases (ICD—11). Pain, 2019,160(1) ;19-27.

[9] HoRBE 2. IRRIZITHE M P M. dbat: AR AR IR
#t, 2007.13-15

[10] Figus M, Posarelli C, Nardi M, et al. Ultrasound cyclo plasty for
treatment of surgery—Naive open—angle glaucoma patients: a prospective,
multicenter, 2—year follow—up trial. J Clin Med, 2021,10(21) .4982.
[11] Wang T, Wang RX, Su Y, et al. Ultrasound cyclo plasty for the
management of refractory glaucoma in Chinese patients: a before —after
study. Int Ophthalmol, 2021,41(2) :549-558.

[12] BEEHk, BB, MG, S5 8 HOR AT ARG Y7 B AR i
PETF AR A7k 2z Ax . [ PRERBER , 2020,20(5) :842-846.
[13] KM, FEHT, L3CHE, %, @ HORMRUE ARG IT MR 135
TEMR AR BE VT RCR MR RIS, ARIRBL B A2k (LT , 2019,
9(6) :366-371.

[14] Aptel F, Béglé A, Razavi A, et al. Short— and long—term effects
on the ciliary body and the aqueous outflow pathways of high—intensity
focused ultrasound cyclocoagulation. Ultrasound Med Biol, 2014,40(9) :
2096-2106.

[15] Wu TH, Yin X, Li JQ, et al. Efficacy and safety of ultrasound
cycloplasty for the treatment of glaucoma: a Meta — analysis. Int ]
Ophthalmol, 2023,16(8) :1317-1325.

[16] Pellegrini M, Sebastiani S, Giannaccare G, et al. Intraocular

inflammation after Ultrasound Cyclo Plasty for the treatment of glaucoma.



Int Eye Sci, Vol.24, No.6 Jun. 2024
Tel :029-82245172

http.//ies.ijo.cn
85205906 Email :1J0.2000@ 163.com

Int J Ophthalmol, 2019,12(2) :338-341.

[17] #R3, W, AME, 4. i VEGE 251k & R 45 M A BRR
MBI ARG FAE MAS S OCIR 120 M. R KR¥E ¥R (AR
Bl HEE2EM) , 2021,42(6) :647-652,659.

[18] Leshno A, Rubinstein Y, Singer R, et al. High—intensity focused
ultrasound treatment in moderate glaucoma patients: results of a 2—year
prospective clinical trial. J Glaucoma, 2020,29(7) :556-560.

[19] Hu DP, Tu S, Zuo CG, et al. Short—term observation of ultrasonic
cyclocoagulation in Chinese patients with end—stage refractory glaucoma:
a retrospective study. J Ophthalmol, 2018,2018.4950318.

[20] Giannaccare G, Vagge A, Sebastiani S, et al. Ultrasound cyclo—
plasty in patients with glaucoma: 1 - year results from a multicentre
prospective study. Ophthalmic Res, 2019,61(3) :137-142.

[21] Chen D, Guo XJ, Luo SK, et al. Efficacy and safety of high—
intensity focused ultrasound cyclo—plasty in glaucoma. BMC Ophthalmol ,
2022,22(1) :401.

[22] EF5E, Puasfy, M, 5. U VEGF B4/ HER A UE
ARIRTTHE M HEROCIR. FPRIRFHLE, 2023,23(4) :668-671.
(23] BASCR, WA, JHHE2E, S, o B R AR AR IR AR BB A
IRITHE I CIR ) 20 WLEE. AR IR S T IR s 2% 7, 2021, 43
(3) :199-202.

[24] Aptel F, Dupuy C, Rouland JF. Treatment of refractory open—
angle glaucoma using ultrasonic circular cyclocoagulation: a prospective
case series. Curr Med Res Opin, 2014,30(8) :1599-1605.

[25] Graber M, Rothschild PR, Khoueir Z, et al. High intensity focused
ultrasound cyclodestruction versus cyclodiode treatment of refractory
glaucoma; a retrospective comparative study. J Fr Ophtalmol, 2018, 41
(7):611-618.

[26] Rouland JF, Aptel F. Efficacy and safety of ultrasound cycloplasty
for refractory glaucoma: a 3 —vyear study. J Glaucoma, 2021,30(5):
428-435.

[27] Denis P, Aptel F, Rouland JF, et al. Cyclocoagulation of the
ciliary bodies by high — intensity focused ultrasound: a 12 - month
multicenter study. Invest Ophthalmol Vis Sci, 2015,56(2) :1089-1096.
(28] WEEC, XITT, skigad, 5. WA R BIEARRFHOLIR. FpR
IRBIYE , 2020,44(3) :150-156.

[29] Sarmento TM, Figueiredo R, Garrido J, et al. Ultrasonic circular
cyclocoagulation  prospective safety and effectiveness study. Int
Ophthalmol, 2021,41(9) :3047-3055.

[30] Almobarak FA, Alrubean A, Alsarhani WK, et al. Ultrasound
cyclo plasty after failed glaucoma surgery: outcomes and complications.
Ophthalmol Ther, 2022,11(4) :1601-1610.

989



