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Abstract

Purposes: To evaluate the clinical effect of phacoemulsification combined with goniosynechialysis
on uncontroled primary angle-closure glaucoma under the guide of TVG goniscope. Methods: 45
eyes of 45 patients with PACG and cataract did not respond to drug treatment, and the peripheral
anterior synechiae (PAS) range was =180°. Phaco-GSL surgery was performed, and the follow-up
time points before and after surgery were compared (1 week, 1 month, 3 months, 6 months):
changes in anterior chamber parameters, intraocular pressure, OCT of the optic disc, vision, visual
field and surgical complications. Results: The visual acuity and the best distance corrected acuity
were significantly improved at 6 months after operation, the central anterior chamber depth (ACD)
was deepened, the peripheral angles were significantly widened in the peripheral directions, the
PAS range was significantly reduced, and the intraocular pressure significantly reduced. The av-
erage thickness of the retinal nerve fiber layer at 1 week and 1 month after operation was signifi-
cantly thicker than that before operation, and the average thickness of the retinal nerve fiber
layer at 3 and 6 months after operation was not significantly different from that before operation.
The visual field parameters MD and PSD at each follow-up time point (1 week, 1 month, 3 months,
and 6 months) showed no significant changes compared with those before surgery. No serious
complications such as shallow anterior chamber, choroid detachment, malignant glaucoma, and
intraocular lens dislocation occurred in 45 eyes. A small amount of anterior chamber hemorrhage
occurred in 3 eyes, 2 of which had no effect on the postoperative effect, and the IOP did not fall to
normal in 1 eye. Later, two intraocular pressure-lowering drugs were given. The PAS range in June
was 105 lower than before, the separated PAS was partially adhered again, and the intraocular
pressure of the drug treatment was controlled at about 23 mmHg. Anterior chamber exudation
occurred in 2 eyes after 1 week and 2 weeks after operation. Corneal epithelial damage occurred
in 2 eyes. Conclusion: TVG gonioscopy with direct angle separation and cataract phacoemulsifica-
tion can effectively deepen the depth of the anterior chamber, open the adhering angle of the
chamber, reduce intraocular pressure and improve vision.

XESIFH: mhE, 2. TVG FARFEABEMN T 5 A BIE 1 PR FLAL TR X 259036 97 J0 3500 B & 1 P A 2
FOGHR A A P R G AR RO EZ )], IR RS 243t J2, 2020, 10(3): 307-314. DOI: 10.12677/acm.2020.103049


http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2020.103049
https://doi.org/10.12677/acm.2020.103049
http://www.hanspub.org

g

» Fikg

Keywords

TVG Gonioscopy, Phacoemulsification, Goniosynechialysis, Primary Angle-Closure Glaucoma, Cataract

TVCFREABEEM TEASEEKSHAE
BEIALXFERTZET TR L AR
BXREHANERENIGRTSNE

% Hél.Z, ?l}}\‘él
HRARY, LR FE
SHBREMEER, R FE

Email: yankegaohan@126.com

Weks H 3 20204E3H2H; s ER: 20204E3H17H; KA HM: 20204E3 H24H

wm B

HE: WM TVGFERBAREN T HEASBEEE B W EES LR B A (phacoemulsification and go-
niosynechialysis, Phaco-GSL)X 2% 77 o3 i J& /& 4 A £ BL 35 6 BR (primary angle-closure glau-
coma, PACG)&FHENEMIBIRITR . FiE: AWIBIT LM FIPACGE 7 5 W B HE 456K A 45 H R,
JEA AL R RT MG FE (peripheral anterior synechiae, PAS)Ji[E = 180°, 4TPhaco-GSLAR, HEFARHETILAR
EEBEWREAAAE. 18, 3. 6A)RESE. RE. Y&HO0CT. M. MHEFARHRIESEIRN
. GF: RiG6MNARRMS) . BETEHRFIEM /BB EERE(P <0.01), F5E]FIFRE (anterior
chamber depth, ACD)IIR(P < 0.01), FiL& 77 M E A EEHHE, PASTLE H B, BEZZERKP <
0.01). Ri51A. 1LANMBEMELLEZEFHEEMARAAHLEZEE(P <0.05), RE3A. 6 AN
AL YR EENARRA LR LA BTN . REZEEHNEAE. 15, 35, 6 A)HEFSHMD,
PSDAIARFIAHE R WA B34k . 45HRIIRKER FRE . PREERE. TR, AT R bAr ™
HIRRAE. 3R RAEDEFFEHM, HP2lRNREHRLEM, IRAFRERERZEYR, FH T2ME
REZWIRTT, ARJ56HPASTEEEAF A 105", 7+ BEHPASH RIS HIE, HWiRITIREfHE23
mmHgZk . 2IRRFRERBEH, FHREERF1IANRGE2AE. 2IRREHE EEHG. 45i8: TVG
FARBARBEM TTHEASBEE B PN B I ARERART] DA BOMR B RRE, FEHERNEA,
PEARHR R IR BT, R—FREH MHNRTT A H LM IPACGE I B WK 7 .

Xiid
TVGFEREAS, BEAMRBRAR, FASER, RREAAEELR, GARE
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Ji R A A B DGR (PACG) 2 T80 77 WL A Tl P45 56 1) — 2R [ 1] o L 2 AL 1) 2 i L EL
[2], BEEER TG KA A AR R L, SR, SRR R R B Ak ARSI, 5K WG J £ i
FLIm AT BB 38K, T FLRE A, SRS b5 R i, AT R e, R S B0 kAR B
VA o JE T RS /NG X PR RS T B R v G P 5 3055 AR R D, AR R R o DRI, AR FLBE A
IS MATE PACG 1897 K Tila i R E EZMER .

SRR TT PACG 529067« Nd: YAG WOL LIS B AR A FEARIGIT . Nd: YAG #0%
JEBRAL AW 87115 3 N /7272 Vol O = o p e O o oA A O N - i 44 7 1 e SE O
AU EE ) PAS YU > 180°Wf, IXUEIEYT F Vi AN REA B IR K [3]. A WF SR, 8 AR AR TR
—ERLE K PACG 9 A AR B R IR [4] [5]. AR, MRS TART7 AR AR T AL LY In 58 55 £
{EAEARBTHR A AT 4% H PAS 81 180° 1) B35 Hh8UR AN A = [6] - J5 A1 7 B AR T 3 Jeb 447 J 20 i ol g s
B NGE 5y B R AT R BRI IR B ORI, 24 PAS FF4E < 14ER, JRThZFEaIA R4 80% [7]. 1755
SYBSAREE, DA @ B R AR BRI SR 37 B T AT D5 A B, AR LIRS HE b L2 5 A At ) 2
FISZIRGE M 85, ARG AT A . /NP EE B, PRIRTFARACR .

TVG FARG M HA MR iR E R 5 ah 8k, RoEH s HIRERCORAC & FAREAE, WARTT
5 5 BN IS B S g Al Ty SR, R AN B R A AR S R R I BB AR, BT A2 ZEZTE . TVG
FARE BB AT E A0 BARF RIS AR T 55 MR e, bt g main, HS
I3 5 B AREL, TVG AR MBI N ARG IR IEST . BRI ARG, Bk, Attt TVG
FARGAGEMN TS A7 BEA A AURBRARFARIG B A, RIE. FriEM. A OCT. MEF
AR ARG HRAE, LAV TVG FARE M8 EALT 55 M 4 B AR 2395 L PACG &
P PRI AR 28

2. I

[e] J A 2 AT 5 5 K B B I B 2018 4E 1 ] & 2019 48 6 JJ ISR A 45 45 25 803R T TR TR 1 B A
RERRA I AR, 5Pk 20 6 20 IR, 3% 25 4] 25 IR, “FI44FE05(70.46 £ 7.81)% . 181
AR IR B 31 4 31 ER, SR AT IR B 14 61 14 IR, ARFTHRE#=HI7E 21~30 mmHg 2
). FiTA B A AEAS R BE 1 55 A SR AT SE (PAS YE > 180°), #4552 1 Phaco-GSL R. AJmBED;
61 H-

B e B F AR E KA, AR, . BRE. IRE. M4 OCT. pantacam —4EHR AT
SRS, ALY S FE 35 i 22 (MD) A XUbR #E 22 (PSD), #iLAE OCT SHU 3 LI LA 28 41 4t J2 7
VYRR, ST MBI, PN, EEMRICRIMNAETR, 5 MSEsER MM (ACA). Tl
FEF(ACV). T 95 IR EE(ACD). 5 T B 500 (AOD500). 5 A1 T 2 750 (AOD750). [
MEHRE ARG ZBEVIRA A A 1 H. 3 H. 6 H) R & IRFRAIH: RO R A S

FARBFE—EIMTER, FARTZ: M @&HMAERREY) O G ATESLIN MR, b5 KY 5, KA
8 7 FLAL AR SRR, VA FEE e AW R B o, B S HEAT 5 B, R & B & N TR
WIREANTELS N, MIEREE TVGC FAREABULE 1), BEMW R MM ED O AT C0KE R R
By 360° LS E N, A8 TR B2 25 11 B TAT TR T R AT AR 00 20 73 55 5 AR I H IR 1A TR0 5505750 ik
SR HBIRER RS, FUIMAKE, BORIRESEEN RS, REEILARR.

Guit o #r: SRA SPSS22.0 Giil- Bt Bl # AT Gt 0T, THR BRI R AR B AT RO FE A t
R RS REAS ARG, 2 REAIIEE ELBAT 7 20T, TR RER A o2 K, ¥ RER A Wilcoxon
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Figure 1. TVG goniscope
1.TVG FREARK

3. 4R

ARG EBEVTREAQ A 1AL 3 A 6 AR 1 SEEH IEM IR A itm, HERBESR
BESIEE (P <0.01), MK EBIEAN R E AP <0.01), A&V E ARQFH. 13,3
H 6 A)ERIRIL ) SR B M BB e 4ot (P > 0.05), L3 1.

FARATEHR RS LR ARRTFTA SRR R34 KT 21 mmHg, P58 4 25.39 + 4.87 mmHg, £t
FARETE, RF1E. 1A 3. 6 AREBAREA N, HERAFRZESI =P < 0.01),
AJG S BV R AR . LA 3 AL 6 A)IRIELS T FE LP > 0.05), AR E 25908 A2 5
RATEZW PP <0.01), WE 1.

Table 1. Changes of ocular parameters before and after surgery

# 1 FAAIRRIBSHNEL

AHT ARG 1F Rfg1H KRG 3 H AR5 6 H P fE(ANOVA)
VA (logMar) 0.80 £0.22 0.19+0.2 0.17£0.1 0.18+0.13 0.16 £0.12 <0.01
BCVA (logMar) 0.55+0.35 0.13+0.14 0.05 +0.08 0.07 £0.10 0.09+0.18 <0.01
MR & 25.39 + 4.87 17.51£5.01 15.23 £3.33 16.11 £5.12 15.91 £5.08 <0.01
HZi%E 1.38 £0.49 0.15+0.53 0.15+0.53 0.15+0.53 0.15+0.53 <0.01
W 4MTEE0 2803.77£233.35 2318.03+412.61 2208.13+392.76 2178.42+360.12 2139.42 +301.6 <0.01

VA = #ERIZM /1;  BCVA = RHASEEEFFIEM 7.

FAR G IR A1 8504 A B35 AR 4k, ACD BOR BT IR, & J7 17151 55 /1 2 2(ACA, AOD500, AOD750)
WK, Wi 55 M 58, ACV 2K (P < 0.01), PAS Y AT 276.15° + 44.99° )/ 2 R Ji5 1 J4 27.08° + 15.06°,
ARJ5 1 A 30.77°£20.92°, ARJ5 3 H 32.37°+£21.92°, RJ56 A 35.18°+18.47°, ERHAFREGIHE X
(P <0.01), RfF#FEVIR [A] S E (L .1 A .3 A.6 A)EASE.ACD.PAS JiF L4t 124 (P > 0.05),
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Table 2. Changes of anterior chamber parameters before and after surgery

* 2. FARIEAESHEN

ARH Rig 1 Rig1H RiE3H Rig6 H P {E(ANOVA)
AOD500 £ fllj(mm) 73.15 +13.13 365+7845  371.15+83.72 381.24+80.28  369.19 * 69.52 <0.01
AODS500 T 75 (mm) 75.85+1223  376.15+71.63 382.31+78.07 368.29+7253 375.23+69.15 <0.01
AODS500 Hifill(mm) 7515996  362.69+87.13 363.46+9463 352.16+89.15 352.33+91.83 <0.01
AOD500 F75 (mm)  74.92+11.38 392.69+70.26 408.85+8258 400.33+79.18 399.15+72.32 <0.01
AOD750 £l (mm) 87.31+10.14  43231+79.34 43154+8235 432.14+69.17 420.67 +72.89 <0.01
AOD750 75 (mm) 88.85+£7.34  440.77+7733 439.29+7852 429.13+80.33  428.11+80.42 <0.01
AOD750 i fl(mm) 88.08 + 9.33 450 £74.5 45385+78.18 440.91+80.22 459.90 + 81.23 <0.01
AOD750 _E 75 (mm) 87.31+9.35  446.54+70.61 447.69+73.79 43539+69.73  440.59 + 82.77 <0.01
ACA &01() 16.34 £ 2.62 40.52 +3.48 41.21+4.28 40.20+4.11 40.23+3.98 <0.01
ACA TJ5() 16.34 + 2.58 39.05+2.43 39.28 £ 2.30 38.78 £3.41 39.90 £3.10 <0.01
ACA il (%) 15.93 £ 2.37 40.35+3.19 40.64+3.4 40.35 +3.27 40.62 +3.43 <0.01
ACA E77() 16.85 + 1.53 39.28 +5.21 39.44 £5.75 38.14 + 6.86 39.40 +5.27 <0.01
ACV(mm?) 7214+16.68  137.92+212  139.15+2201 140.37+23.80  140.96 + 23.05 <0.01
ACD(mm) 1.9+0.33 3.8+0.39 3.82+0.46 3.79£0.47 3.81+0.44 <0.01
PAS(") 276.15+44.99  27.08+15.06  30.77+2092  32.37+21.92  35.18+18.47 <0.01

AOD500. AOD750 = JiffiJTisEE R ; ACA = RiEMEE: ACV = RiHaM: ACD = thifiFiERE; PAS = JELMT RS Al #%E o

AJG LR RJG 1 H AR 28 21 4 27 45 J5 B R B AH B 2P < 0.05), RJ5 3 H. RJF 6 AR
WA 25 2T 4 21 24 SR S RN R i A B A WA S5 28 Ak (P > 0.05), RJE &BE VI A @ . 1 AL 3 H. 6 H)
BEVRTHAR AATHAR . ~FIOAEEL . 2 BN B LU ANAR S AR FOR [ AH U R WL 23246 (P > 0.05), ARJ5 &bl
Vil S A 1 AL 3 A 6 A)MES% MD. PSD FUARFIAH L A& WA B4k (P > 0.05), W3 3.

Table 3. Changes of parameters about optic disc and visual field before and after surgery

3. FAREMENNESHEN

ARH R 1)H Rig1H RiE3H R 6 H P f&(ANOVA)
RNFL V¥ 8%  85.85+24.14 91.38 +20.08" 91.38 +20.08" 87.16 + 18.06 84.12 +21.34 0.038
EEAATIOp A 1.34+0.38 1.32£04 1.32+04 1.36 £0.39 1.42 £0.49 0.901
AL 2.23+0.37 22+0.36 2.2+0.36 2.38+£0.39 2.18+0.42 0.610
ML 0.58 +0.18 0.57 £0.17 0.57 £0.17 0.59 +0.23 0.58 +0.34 0.772
HEEAMA L 0.5+0.21 0.52+0.18 0.52+0.18 0.48+0.24 0.47 £0.39 0.556
A 0.24 +0.35 0.23+0.32 0.23+0.32 0.23 £0.40 0.20+£0.27 0.332
MD -5.69 + 10.98 -3.68 £6.03 -3.68 £6.03 -3.95+6.17 —4.24+4.94 0.389
PSD 3914151 3.73+1.38 373+1.38 353 £2.05 3.98+1.87 0.614
RNFL = MM ef4EZ: MD = Pz PSD = #isirdi%: *P <0.05.
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45 {51 45 HRIB AR R AR A v . BRER I B0 . STtk e AR N T A AR e A3 2% ™ B RE » 3 HR R AE /D
HATG I, A 2 BRI IOE ARG R RS, 1 IRAGRERBERZIES, FAT 2 MEREZ
Yigyy, ARJG 6 H PAS JGHEBURAT 105°, 77 B PAS FRAES >R, BRAFEH|CE 23 mmHg 24 .
2IRAJERAERFBH, SRERAEERG LEAMARG 2 H. 2 BAREMAB L5,

4. g

Hayashi 5587 78 & 90 #1 B G HRAT 1 P9 B4 B AR P R AR R [8] [91  F PR Bl Bk AR vl A5 i 5 R
FEREI, iR PAS MIARTERL, BN si. SR, RERER 1R RS IRIA TN B LR Re (e
— R LINVRATSS, 5 PAS ABEERR, /NEMATIAAREA B 515K, 4 PAS JE[E > 180°Kf, %
WA CIRTT A e A SR R IR R R, FARIBIT BT D EIETT Ik SR MEF AR B a0/ N V) B
RO ZNH, HEREREEZWFFRIE, BIaRars. KSBRB S BT LR JEd @R R
IR RSB AR [10]. 5 M4 B AR T L2 B PAS h 5 H/INEW, EE 8 JH IR IR 5 A, IR /INE M)
IR SRR ThRE, A K RN, X — ARG Bk 2 I IRRHR T OGVE, 1 P B 75 7L A I
AN L ERRAAENEC S 5 M1 5 B AR CLRCR P BT JE IR & 9F 8 A B BB I R T X, e etk
A RS2 T 2 08 SCHIRIRE (5] [6] [7]. 4R1, F250055 for B AR 2 R A B ek a1 55 A Bkt PAS #4740
B, AR DAAER SR 5 A AR 450, G IR AN SR AR5, AT 4EiB L R IR T
FECANET P LA ACE[3] [11] [12]. B A NKE 37043 B9 55 A1 B AN 5 1 R 28 B0 B 20 B 5t /N D T
T PR R 42477 LA B R4 b5 AR B T AR P SR 336 T P e A e P35 0T 55 4 3 8 AR PRI AR IS FET ) 1 7 Bk ik o

AT, R T TVG TR 55 A5 A T A8 R S 7 R 38 i B 7 25 PAS, 544005 fil i B ARAREE,
R TVG FAR s fa T LLEAL T WS 55 ARSI, A e B0 e e R v S R ST sy, B
NI AL RS 2% N FR ISR 5 43 BORG T J5 A, M S SR B A o0 B O RCR 3k S s D Yo R /N 2
W . 4, TVG FAR G MRS TE RS B0 45 AR ERR G & 5 AR 43 B I I8 s f 454, BRAIK
FAREEAEMERE ;P70 SR AL A RS2 B 77 B B8, 8D R A R R 452 4%

ERAIBE R, 75 TVG FARS A EM FT GSL B4 Phaco RN, KE1H. 1 H. 3H. 6
AR AR B TR AT B4 &, BR R R AT 25.39 + 4.87 mmHg, F#KZEAJE 1 F 17.51
+5.01 mmHg. 1 H 15.23 +3.33 mmHg. 3 J 16.11 +5.12 mmHg. 6 /I 15.91 + 5.08 mmHg, ACD % AR
BEINGE, %07 FET 5 A S5 (ACA, AOD500, AOD750)H# K, PAS i WA 276.15° + 44.99° /> 2 K
J5 6 H 35.18° +18.47°, iXLj Zhang H %5 7t 45 RAHALA6] [7] [8] [11]. Phaco A4k IR fmtRAA, fi#
B 7 EEFLBHA, R T RIS, WIRERE SRS, ARSI R D AT, (R R TR e R IR R A AR AR AN
FrIEAL 33042 = [13] [14] [15] [16]; fHEH TVG FAR 5 MEAT GSL AR, 7EBNAMEL T EH R Hb 43 B kG2
b5 A, SRR & 7 I s R R TR, PAS YO BRI B I, R SC A D5 M BRI b /K B,
A5 HR TE 15 24 25 H[14] [15] [16] [17]. AJ5 1. KRG 1 AMMEME T4 R EE B EE, K5
3 H. AJG 6 AFIARFIAHLARA B R, HARAE WA G & BT A AR WL RAE (k. Cheng, Jha B
EWFRIL, ENREEFAT Phaco RJ5 1 A0 R4 A1 4 2 B BEROR AT R E 10, FE @R A TRk
FEFESZ MR 1 WA 5 ML 45 SO HE I 3850 1 W0 0 4o 22 2 4 22 5 FE DN B 35 N [ 18] [19]. 1X 5 3RATHI
RER—H, HRXEHARNAE 3 H. KRG 6 A MBS R Bl —Dmat. RO AR EZNAE 3 H
FARJG 6 F3 A0 JEE e 28 2 4 J2 J5 R AR WA LU AR A B ARk, (R P RE ER TV A I BR AR S 3 A
ARG 6 F (1L LA 20 21 2 J2 )5 PR 6 2 S Ll SE BB R v o FRATTHEIR S5 3 AFIARSS 6 F AL I s pi
SAYEEE S ARAHIL TR R, XATRES AR E RS A4 — B BRA R, RE 6 MH
M MD. PSD S5ARFIAHLARA RN, MD Ghas, HESRITFEE N, K5 6 AN H NIE R 1L
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JRIE: AOtFEAREMD, ARGV A, HOWRBETFT, KRR 2 S A A BE U W A
RFEAS BT E IR BT TR 52 Bt iR 7 75 SRSl PR BCR AN 22 22k

5. &g

TVG FARG B EA TAT GSL k& Phaco AR W] LAA RUINIRTT 55, TFBCREIER 55 A1 Il b XL A/
R, EHIREIF RS, PARBREAX G R, SOREAR, JFRED, e fqmiasr
ZIMPERITCRU PACG &I E N IR FARTT 1.
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