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(GT)IRY7 H i 3 It & M P AR U9 B R (PACG) AR A
B AR

F5ik [l ok ) &R B0 A 5T O ik WAE 2021 - 12-01/
2023-03-3 1 LR R 55 — b = B AR /9 v i 1
PACG &I N E R 62 ] 65 IR, M4 F A I XA [ 4
R IR 30 ] 32 HRAT PEI+GSL+GT, X} AR 4H 32 ]
33 IR4T PEI+GSL, WAL E ARAT, RJE 1 d, 1 wk,1,
3.6 mo MRE R AEHr IEML 71 (BCVA) Rt LR 254 18 H
Bk, RETAARE 6 mo B> HIPEAL MLEF AREL L Rl 55 f
FFRE Bl R BrR B RNFL -4 L

LR .PEI+GSL+GT 4 R J5 6 mo HR [T F15F 15 B JK [ i
(16.68+2.65 .11.12+8.53 mmHg) 55 PEI+GSL 41 (18.71+
2.51 .8.32+4.17 mmHg) A 1 3 2% 5 (P<0.05) , IR JE [ i
BT (44.57%+21.79% F 35.20%+17.94% , P>0.05) ,
ARJG 6 mo PIZAHLH YGIR 259 i A . BCVA HT IR EE |
B 1 6 A9 B 5 5 R BT 03 (1 P<0.01) , PEI+GSL+GT
HARJG 6 mo Ay 25 W /55 i TN B A F I [ 2 K
PEI+GSLAL(P<0.05) , AT IR AR 4L ] l 3 o 22 57 (34
P>0.05) , PIZUAJG 6 mo BYPLEF -2 22 Ahak b M RNFL
SRR AR T E R (4 P>0.05) , PEI+GSL+GT 41F
RGNy 81% (26/32) , FARZAF I Z R 94%
(30/32) ; PEI+GSLAL F AR 58 4 %l 58% (19/33) ,F
REM I ZE T 76% (25/33) . PidH ) TR REH
LR (LRI FEX =4.275, P =0.039; 5k R KX =
4.040,P=0.044) , PIZL B YR WL 1E S 7 8 91 & 0E M
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Abstract

e AIM. To evaluate the efficacy of phacoemulsification
with intraocular lens implantation ( PEI) combined with
goniosynechialysis ( GSL) and goniotomy ( GT) under
direct vision with gonioscope in the treatment of
advanced primary angle - closure glaucoma ( PACG)
combined with cataract.

e METHODS ;. Retrospective case series study. A total of 62
patients (65 eyes) with advanced PACG combined with
cataract who were treated in the Second Hospital of Anhui
Medical University from December 1, 2021 to March 31,
2023 were enrolled, and they were divided into two
groups according to different surgical methods. The
control group (32 cases, 33 eyes) received PEI+ GSL,
whereas the observation group (30 cases, 32 eyes)
received PEl+ GSL + GT. The intraocular pressure (IOP),
best corrected visual acuity (BCVA) and the number of
anti - glaucoma medications of the two groups before
surgery and at 1 d, 1 wk, 1, 3, and 6 mo after surgery
were evaluated. In addition, the visual field, cup-to-disc
ratio (C/D), angle open range, anterior chamber depth,
and average thickness of retinal nerve fiber layer (RNFL)
were evaluated before and 6 mo after surgery.

¢ RESULTS: There were significant differences in IOP and
lowering range of average IOP at 6 mo between the PEl+
GSL+GT group (16.68+2.65, 11.12+8.53 mmHg) and the
PEI+GSL group (18.71+£2.51, 8.32+4.17 mmHg; P<0.05),
and there was no difference in the rate of IOP reduction
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(44.57% + 21.79% and 35.20% + 17.94%, P>0.05). The
number of anti- glaucoma medications, BCVA, anterior
chamber depth, and angle closure range were improved
in the two groups at 6 mo after operation (all P<0.01).
The number of medication reductions and the range of
angle opening at 6 mo after surgery in the PEI+GSL+GT
group were significantly higher than those in the PEI+GSL
group ( P<0.05), and there was no difference in the other
indicators between the two groups (all P>0.05). There
was no difference in the mean deviation of visual field,
C/D and average thickness of RNFL between the two
groups at 6 mo after operation compared with those
before operation (all P> 0.05). The complete surgery
success rate of the PEI+GSL+GT group was 81% (26/32),
and the conditional success rate was 94% (30/32); while
those rates of the PEI+ GSL group were 58% (19/33) and
76% ( 25/33 ), respectively. There were statistical
significance in the success rate of surgery between the
two groups (complete success rate X?=4.275, P=0.039;
conditional success rate x2=4.040, P=0.044). No vision-
threatening complications and another surgery occurred in
either group.

¢ CONCLUSION : The study showed that for patients with
advanced PACG with cataract, PEl + GSL + GT is more
effective than PEI+GSL.

« KEYWORDS ; primary angle-closure glaucoma( PACG) ;
cataract; goniotomy; goniosynechialysis; minimally
invasive glaucoma surgery; phacoemulsification with
intraocular lens implantation (PEl); gonioscopy
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T OGHR R RERE 7 A A] 3 SO PR Rk
HOGIR 53 B & 1 FF £ 8 75 G IR ( primary open angle
glaucoma, POAG) FIJE & P 4] £f #1575 Y6 HR ( primary angle—
closure glaucoma, PACG) , HoAgr PACG BEARAN 5 IR &
B 26% M HECE R IE POAG #9545, i i T 2Rk —
ERH LIRS W], BRI 3/4(76.7%) 1 PACG %
BIAERAET I P E X PACG R M54 L Bk i
BB 50% ", BB N O ik 1k, 2050 4F i E PACG
BFHIRE] 1500 5 25 BOGET AR FRARAR
SEIRTT T OGHR B A DGR A R L2 A i R IR ks A B
TR IR i i i e, BRI HOLIR TR
FENEYIGRA Gk 5 e B AR AR | P8 R 7 2L A
G AT BRAE IR S TR GE AR GE R RO T i
AR REIR R RCR

TELIEEN X PACG BYIRYT 1, Z2 R AT A ZL Ak (1 P
Wk AN T IR K A R ( phacoemulsification  with
intraocular lens implantation, PEL) Bt& /N2 Y] & AR 5k 55 £
B ( goniosynechialysis, GSL) , i i f# B i FL BEL#ir
SHRUE L NGB 09 BRI R, (H RN YIER A AR
RO T A KA BB 7 B I R R JRURS: 55 5 , A9
ARG RIHA IR e Bk B2 sl i A B A N B2

PAREE | B A A 0 B AR ST B, A ad o J gy |
IR AR FITHR P 248 25177 L A R s 255 S ot 25 s 301 30 i 0
JRIRE AL T AS T RFAR

gl PEL AR IR A A BR, BB A GSL B 38 m
R R PSSR A E e i G F 98 W PEI-GSL L iR
4l PEI RRAR 3 S o i 2 g iR o e B 5 PR R
JEAEFHICIH 22 50— T i B X TR i R I 6 R B
H4l PEL 5 PEI-GSL ¥JHEA 2% AK PACG B E B IR
BT EAIEA] PEI-GSL 7E PACG % th 5 s (i J1] PEL AH
FE SN T AR AN AR R R T A, PEL B A B AR B A
GSL JAYT i 301 P41 F A 5 SE R ) i s A T 1230, IR A 1
P PACG B & H K 5 kK B fa 1 % i% ( recurrence of
peripheral anterior synechiae, re—=PAS) [19-20] . AWNREIRE
i A A B R B AR BN A ik i L BEL i 5 EL IR w55, (H 1)
o MR R % T B i 80 1 S A /N2 T Schlemm 5 45 4 B
IIfEAR Ak R AR ok | IR B KR & AR AT sz BRI IRt
XTI PACG B, AT L Uk 5 A 266 o 1) 1) R
/NZE-Schlemm 45 18 B AYFTHF H R EHE

VAR, 1B F YEHR F- R (minimally invasive glaucoma
surgery, MIGS) & J& H it H 5, NP A B SGIR 16 )7 18
BET TR . AT B AR B A N NIRRT AR R P SRR
B3 I IF A (goniotomy , GT) , 1E K —Fh i 81 7GR F A,
BN T AR E IR, EaEM FERRAA
675 2 80 JF /N 92 /) Fl Schlemm 45 P BE | 14 38 [ 55
Schlemm 45 , Jdi/IN G5 7K G B, M 388 0 53 7K #4513 1
MEARIR R, % TR BAT G Sr v 0306 BB, N0 45
FEFNILAE 45405/ WK E UL e v m 3 R
WA RA Z s R A, & A2 GT BB BB A
PEI 7£ PACG {4137 FH BS54 ) (HL H i
W TCHF S ULIHER S GT BB 7E 1548 PEI+GSL F AR iy I il
AR PACG BEHIIR R,

AW 5E R 4 7 44 ( Tanito microhook, TMH ) 3 47
GT, #8138 3 L% PEI+GSL+GT 5 PEI+GSL 7E 1 i 3
PACG &3 H B B3 H Y7 8L, K 1AL PEI+GSL+GT iR
IR PACG &I H B 1 2 4 58 3k, o A g 4
PACG BEF AR A MRS %
1 3 &FAE
1.1 38 R A B 9% 1) & 50 5T O ik, IR 2021 -
12-01/2023-03-31 7£ ZHE R K225 — Mg B B F R
BRI PACG A1 IR 62 1] 65 IR, i 4G T AR 7
AAE S A P4 L4 30 9] 32 HR 47 PEI+GSL+GT, %t
ME2H 32 4] 33 HR4T PEI+GSL, iG] PACG #Yi2 Witn
WEPOL (1) TG R A O B 6 IR 25 4 ik, IR R
>21 mmHg(1 mmHg=0.133 kPa) ;(2) o Em A A B ST
[T 25 (PAS) 6 35 ST 75 s Ml {5 Bl = 180°; (3) f
AR OCIRE A 2895 28 (MR AL EE = 0.7, sOSUIR AR 4
F 22 >0.2, 8G8 77 38T 77 B 98 <0.1 DN TR
T2 5 (4) A 75 6 HR P A0 B B 53, 491 4 52 v o W5 A, )
Brbh S IR %, B W25 (MD) < -12 dB, 74
(1) (2)F(3)EL(1) (2) F(4) HEW#HL, HAIRUE.
(1) 544 40-80 % TERIAKR ; (2) 754 rh g PACG 2t
BRI 5 (3) 4706 B 5 ) P PN e, EL SR IE 0 IR T 0.6 (Br
XPRCIL T 26 ), B 20 I A 15 U A% 7 2 0 A R 1A 37
o (4) B2 LA IR R 2 HARK 5 (5) B
AR LT BB =6 mo. HERRARIE. (1) AHR A
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TR b ol HR R 155 5 (RO IR U I s i I A AR
BRAM) 5 (2) R stk & AT ; (3) & IFHAB R R A & O
MR, an s & PR TF A AU DGR, 45 A 2 A Y 4k & PR 5 O IR
(R | 4k %2 b1 R0 75 S IR | iz Joi % T s 75 O
IR 5 m B P 7T EHR G AE A PE T ORAR | RAELE & M7
FEHRZE) 5 (4) 223N HR A9 X5 HR 67 1E AL IR F 0.015 (5) K
R eE 2 Bl AR MRS EE S R et
YI 5 (6) IS FLI a4, AR RO E L RE
B 2250 [ s B e A8 3822 51 2 it #E ( No. YX2023-200) ,
127%E A FARBEE M ARF M, J6iT PEL, &
BRI B S5 S B D, 7E OB I R R — S
2.8 mmFEVIH 5 FY1H J7 w2 90° 5 [al i — il ¥1 11
P LA B 1 PN R AR RN R BT, A AR A T 4TS N T
PRAK S SERL PEL J5 HT B NI AZE 95, V5% e e 3k 1)
ARG T7 MR 45°, F R T VA TR 266 5L LA A 26 A v s A
B2 T RETH T ELALG A 4540 BT PR B 4 M F2 070 11 3t
ARG £, I e AR IR 6 AT 5 o B, R R R T
FENGEM 57 2 1200, #7BEG GT, 4k 2 H B M D19 )
(B & EU) A HE AT N3k st AR (5T 5
BT 7)) /N FEE A Schlemm 45, 755 F S EH AL T )
FF/NGER K Schlemm 45 P BE 2 120°, 58 WA i 3 I8 i
5 P 2k 55 K T RE AT D b ol K S MY 1, B R
HhFER AR IR IR W T AL R . A5 Il 2 A B
ESC RS N I = Rt SAS 3 &5 N R/ e U |
14 d, A5 R B 5F 25 0 IR S IR, 5K 4 1K,
I 28 d, #HARJE BH B —iL PR BT 5% R
W 1z B R e ol o A ISk ek 2 | W) ST B4 DM R 59
RN, I AR SRS BT R 259, 5 0 IR I i A2
29,

WEFEH « T BB AR AT 2T 20 SR A5 5 A E A 15
BT HE EIR 255 Ol , RAT, AR5 1 d, 1 wk,1.3.6 mo Hi[A]
— AR AT T 4 A ARG A A5 (0 4R T A 4
TR 5 BT B A T IR RS 19 B AT 5 i P AR R U R R
T R 5 SR P I B o o X 55000 7 46 4 40 0 D A A
IEM ] (LogMAR E5%) . RETHIARJG 6 mo H [F]— 44 B i
o8 FHTI D R B A P A [ R 4 J) 0 T B T 28 3% ( peripheral
anterior synechiae, PAS) B B 2 4T 4 25, PAS < 90°,

90°<PAS<180°,180° <PAS <270° ,270<PAS < 360° ] ; fifi
H TOL Master 700 ] & HE il 4< B2 A1 Ay J5 W8 BE; >k H
Humphrey #8572 74308625 AL EF 5 {8 F Spectralis Y624 A+
W24 (OCT ) A5 25 L D) BB 1ft 22 2F 4 )22 (retinal nerve
fiber layer, RNFL) YR 0 5 FAR I K IE K FAR
TR

7R 73 SEERIN ARG RE 5-21 mmHg HHE
JRE IR BRAIR 20% , TRk, AN T5 B4R AME FH H1 5 6
RGP AR TR . S8 . il BT EOGIR 25 RE % 35
BN 58 I bR . FARKI A HSTH LR 25 R J5
AREAARTF 21 mmHg HAR FE A SEZRRE IR <20% , FR R R
W FARAG IR E 2 XA, IR R RRIE R, T ARA1 5
AR HE 22 (8 A 4 X 5 AR B AR = 19 He A, — o M v AR 22
XCAANE 1 mo N TOP>21 mmHg, 4R 5 /K3 <21 mmHg,

112443 BT . % FH SPSS 25.0 B4 #4750 14307, 5%
Shapiro—Wilk 56 %F 715 7ORMEFT IE S PER I, /& 15
AR xts R/ dH ] L BRI IS FEA ¢
K86, ARG LR R BEAS ¢ K656 B 1IE 75 20 A 1Y
TERHA M(P,s, Pog) 7w, 2HIB] L3R FH Wilcoxon 495 Bk
FG 56, F AR A5 R A AH S BE AR 1) Wilcoxon £F
S RRAG G 3 o SR 8 FAECRIAR B L (%) o, 4 18] HL
KX o F SR IEX KB, S5 9000 R0 20 1) L%
K Mann—Whitney U B FIKG 50, 44 N LR ) Wilcoxon
T BARE LS . BRSNS 565, P<0.05 A 22 5 A1 4t it
2HER
21 WABRERTEREER AP ATBR PACC &
IFH MR 62 1 65 HR , A4E TR 7 R [R 43 A i 4 .
WMELA 30 15 32 HRAT PEI+GSL+GT, % B2 32 5] 33 HR 47
PEI+GSL, BRPER LL@Ih , B4 3 AR AT 7k i 22 78
TG FE X (¥ P>0.05) , g 1,
22 RMABREFAMERIELLE MWHEERIREL
BER LG FE XL (P>0.05) , K5 6 mo HRJEH AR ATH
B R, 22 5 A G FE L (P<0.001) . BALRIARJG
6 mollR /i HL% 22 A G it ¢ XL (P=0.001) , P4lHB#H
A S5 R R R e 25 5 Ge 22 8 L (P<0.05) , {HHR &
FEIR R L 22 S e 2 B L (P>0.05 ), WLZR 2,

x1 MABEARMERILLER

a5 1% 31 R MR BN B SR AT Emery—Little 432 (1R )
ZH 7, w _ _ _
’ (BB (FB/ & ) (x+s,%)  (Xx£s,mm) (X% cells/mm®) % D% MWME N&K V&
PEI+GSL 41 32(33) 12/20 69.61+£6.67 22.48+1.01  2668.62+319.03 2 11 12 8 0
PEI+GSL+GT 41 30(32) 19/11 64.90£8.27 22.74+1.09  2648.76+365.13 3 7 17 5 0
1/ 2/X 4.133 -2.525 1.003 -0.234 -0.063
P 0.042 0.140 0.320 0.816 0.950

Fx2 FHBEFARGRELE x+ts

HR & (mmHg) . .

41 iR % — t p HR P i ( mmH MR R Bk i 4 (%
1) R %1 il SN =— [ % i ( mmHg) R R IR (%)
PEI+GSL 241 33 27.03£5.25 18.71£2.51 11.444  <0.001 8.32+4.17 35.20£17.94
PEI+GSL+GT 41 32 27.63+7.56 16.68+2.65 7.068  <0.001 11.12+8.53 44.57+21.79
t 0.369 -3.380 1.687 -1.817
P 0.713 0.001 0.014 0.265
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23WAEEF ARG BCVA RIS HBHWERABR
Eb# 4L E ARAT BCVA KRBT EIR 254 (d FH I 0 L 5%

TG L (P>0.05) , RJ5 6 mo BCVA MPTH Ot
R 25 (5 I DL AR A 2T B (B 0%, 2 R A Sit 48 X
(P<0.05) , MZHFAJG 6 mo BCVA MeHid CHR 2544 1%
LR 2 T BTG L (P>0.05) . AL E RG240
/B R 2 R A G E X (P=0.019) LK 3,
CAWMABREFARBGMEFMIELL LB WHBEF AR
HILEF AR L R 25 S gt 24 8 XL (P>0.05) , K5
6 motBF MM & L AR Z R XFHITFE X (P>
0.05) . PIZHMIARJS 6 mo #LEF FIFF £ Lh L4 25 R ¥ T4
P L (P>0.05) , L 4,
2EHABREFANEERAXATEELLE AKajo6s5 IR
PAS Ju I3 =180°, W48 RHTA R S5 9% PAS i R
BB 2ZE SIS 42 X (Z=-1.168,P=0.243) , PEI+
GSL ZFARAijJE PAS il Z R A G2 E X (Z=-6.633,
P<0.001) ; PEI+GSL+GT 4 F AR AT PAS {L [ 22 %4 4
P X (Z=-5.395,P<0.001) ., PiI[EAJ5 6 mo A
HEH PASTERI IR B L A Gt ¢ B L (Z=-3.476,P=
0.001) , W55,

2OMAEEF ARG EREF RNFL FHEEMN
EeBe  ARHTH AL E 1 55 TR BE AT RNFL SF- 34 JE B L 22
FEGI#E X (P>0.05), RJ5 6 mo PLLHT IR K
ﬂiﬁ‘ﬁi’«ﬁﬁu 2R MH G X (P<0.001) , RNFL F-1)
JERARRI 22 F TG L (P>0.05) , WA ARSS
6 mo Rl 5 VR Al RNFL ~F- 342 B L8 2 R Y BG4
X (P>0.05),0% 6,
27 MABEFAMINEMHIZELE PEI+GSL+CGT 4
FAREEWINE S 81%(26/32) , FARLKA I Z K 94%
(30/32) ; PEI+GSL 4 F- R B2 MIK N 58% (19/33) ,F
RN E T 16% (25/33) . P TR R E LR
PIF G243 L (R MR X =4.275,P=0.039 ; 514 il
WZEX* =4.040,P=0.044) , PEI+GSL+GT 4 A 6 iR
(19%) %21 Jif 5 UM, PEL+GSL 44 A 1 BR (3%) i 5 1
1ML, 22 RG24 X (X =2.702,P=0.1) ,7 HEFT 5 A
PITEAR G 3-7 d méﬂ&uﬁz ARJG—id M IR K PET+GSL+
GT4 7 HR,PEI+GSL 41 4 IR, 2R EG it B X (X =
1.099,P=0.294) , 7£1f F 4T 75 't IR 25 9 55 X fE 16 97 )5
11 RIIEARG 1 mo NIREFFERE 21 mmHg LI~ W4 R
B A WAE KA T I KAE SR TFAR

xR 3 FWHEHEFAHGE BCVA RIS NI EBIER LR
L3 g BOVAYES LogAR) AR M(Pos , Prs) 1] 25 >
*Eﬁ 7K}§6IIIO *Eﬁ 7&}56mo [M(st’Pﬁ)vﬁ]]
PEI+GSL 21 33 0.68+0.41 0.47+0.31 3.609 0.001  3(2,3) 0(0,1)  -5.114 <0.001 2(2,3)
PEI+GSL+GT 41 32 0.63x0.44 0.40£0.26 3.294 0.002  3(2,3) 0(0,0)  -4.999 <0.001 3(2,3)
/7 -0.487 -0.980 -0.552 ~1.445 -2.336
P 0.628 0.331 0.581 0.149 0.019
F4 WAEEFAUEAEMFEZLIL LR
13 PP LS [ EIEEN) t m% H[M( Py, Prs) ] , »
P N} AJG 6 mo Al KRJF 6 mo
PEI+GSL £ 33 -19.60+4.95 -20.40+6.09 0.391  0.704 0.65(0.6,0.8) 0.7(0.7,0.9) -1.342  0.180
PEI+GSL+GT 4 32 -19.91%5.35 -20.57+6.91 -0.248 0.809 0.7(0.6,0.8) 0.7(0.6,0.9) -0.447  0.655
A -0.247 -0.061 -0.391 -1.040
P 0.806 0.952 0.696 0.298
*5 MAEEFANEERAXATCEILE R (%)
28 s ] PAS<90° 90°<PAS<180° 180°<PAS<270° 270°<PAS<360°
PEI+GSL 4 ARHT 0 0 15(46) 18(55)
ARJF 6 mo 16(49) 11(33) 5(15) 1(3)
PEI+GSL+GT 41 ARG 0 0 10(31) 22(69)
AJG 6 mo 28(88) 4(13) 0 0
#:6 FWAHEEFAUFEREM RNFL FHEEILE xts
] s ‘Ffi%{ﬂig(n?m) ) b R]}IiL %i’g}%rg‘( pm) t R
AR H ARJG 6 mo KA RJG 6 mo
PEI+GSL £ 33 2.37+0.50  3.50+0.27 -18.223 <0.001  62.70+6.50 62.20£7.71  0.542  0.601
PEI+GSL+GT 41 32 2.34+0.64 3.42+0.31 -13.555 <0.001  63.50+5.25 61.70£4.02  2.018  0.074
! -0.225 -1.051 -0.303 0.182
P 0.823 0.297 0.766 0.858
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Xt FHEPEAT PEI-GSL AR B H BRI PACG & 51 H 4
B P HA GT REf Y R A A1 1 B AR A A8 AR 2 i
B R ARS8k 75 780 A6 A, H AT A E AT B
RIS PEL 5 PEI+GT ¥EAT HA ™, — AT S M RCT
WFFE 2 23 IS8 FH B 3500 R 25 54 Sk o B e 38 BT £ 250
FCHR HE AT GSL Al GT, 455 /R PEI+GSL+GT 41 -4k
AR & % 3 = F PEL+ GSL 4 (43 9 4 6.93 mmHg Al
4.6 mmHg) , I 7E ARG 3 mo(P=0.014) il 6 mo (P =
0.021) IR E 2 R A Gt 5 L, MAAREWETBOG#
AT T2 94 (AS-OCT) f8 b A 1835 22 %, H PEI+GSL+
GT AH¥8FR1 2 KT PEI+GSL 4, 55— T4+ % g AT
£ TSGR % Tl Jo 4 L e iF o G, 5 Al PEL 4140
Fo, PETLIBEA GT ZHAEARJT 12 mo IR JE BT G IR 259
o8 FH 50 R X R A ) R R B S B R (A i =301+
2.9 mmHg vs —1.3+2.4 mmHg #1 -1.2+0.9 vs —0.7+0.9,1
P<0.05) . RJ5 12 mo B}, PEI+GT 2H (¥ I3 H 76.7% ,
Mgl PEI () BINZH 50.0% (P=0.021) , H 4 ¥ A Wi %<
IO IF K, AT REAMF 5 ARWF 5 PEL+
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