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[ E] BE: WA COMOBH BNRZIUIEVIBE AR (CO, laser-assisted sclerectomy surgery, CLASS)IRIT A
I fa Zﬂ%)“ﬁﬁﬁ(primary open-angle glaucoma, POAG) WG RIT %L, JF R FH#E S 4 ¥ W 3Es
(ultrasound biomicroscopy, UBM)#RIT T A KIS AKGRALE . Fik: BUBE P76 A F LTS
— R B} = B 5 e IR BH %252 CLASS (284128 HR ) 5 /NRR VI BRI A A= W = AL A F-AR (28151128HR ) I POAG
BHE, WA TARAE . REZA, REESEEE . FARRIELAEIFZAEFN
R FHHB13MH, MARGEEMNESREEEMRFRAWRE, 2R FHIT¥E X
(P<0.001); /NPEVIBRIKA A FEBAEARMARELCLASSHMEEAL, Z2F A5 FE XL
(P<0.05). CLASSHI5E 4l IIH N 64.29%, /NRUIBRIECG YT IRALA AR SE RN H N 71.43%,
Z R TG X (P>0.05) . ML : CLASSAHLMIET I 12R, HAGE LM 160R ; /NEYIF
A AW A AR LAY SR 02008, HALE SR, 253 A 422 L (P<0.05) . MZAARGIF
R R RS B 5 . VAT, PRA T RORE R AR R 22 e A Ge it L (P<0.05) ., Z5if: CLASS
R e AR 2, S/NRRM L TR PR ARSI b K, I AOR B
U, RIRITPOAGINA RIT .

[ A CO,BUCH B R Z I DI BRA 3 /NRRUIERIK S AR W) F A AR 5 JE A TR M AL OCIR s @AY
NAC e

Clinical efficacy of CO, laser-assisted sclerectomy
surgery and trabeculectomy combined with amniotic
membrane transplantation in treatment of primary
open angle glaucoma
YAN Xiaowei, TANG Guangxian, ZHANG Hengli, LI Fan, MA Lihua, GENG Yulei, ZHANG Jinling

(Department of Glaucoma, Shijiazhuang No. 1 Hospital, Shijiazhuang No. 1 Eye Hospital, Shijiazhuang 050000, China)

Abstract Objective: To assess the clinical efficacy of CO, laser-assisted sclerectomy surgery (CLASS) on primary open angle
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glaucoma (POAG) and to assess the mechanism of aqueous humor drainage in the surgical area with ultrasound
biomicroscopy (UBM). Methods: Clinical data of 28 POAG patients who underwent CLASS (28 eyes) and
28 cases receiving trabeculectomy combined with amniotic membrane transplantation (28 eyes) in Department
of Glaucoma, Shijiazhuang No. 1 Hospital were retrospectively analyzed. The visual acuity, intraocular pressure
(IOP), bleb morphologic features, surgical success rate and complications were compared between two groups.
Results: During the 13-month follow-up, the IOP was significantly declined after surgery in two groups (both
P<0.05). The IOP in patients undergoing trabeculectomy combined with amniotic membrane transplantation
was significantly lower than that in those receiving CLASS (P<0.05). The complete success rate of CLASS was
64.29%, which did not significantly differ from 71.43% in the trabeculectomy combined with amniotic membrane
transplantation group (P>0.05). Bleb morphologic features: 12 L-type bleb and 16 H-type bleb were observed
in the CLASS group, which significantly differed from 20 L-type bleb and 8 H-type bleb in the; trabeculectomy
combined with amniotic membrane transplantation group (P<0.05). Postoperative complications mainly included
choroidal detachment and shallow anterior chamber. The incidence of postoperative complications significantly
differed between two groups (P<0.05). Conclusion: CLASS surgery is a simple, safe and effective treatment for
POAG. It yields long-term effect by performing the drainage of aqueous humor through trabecular meshwork,
filtering intrascleral cavity, and suprachoroidal space.

CO, laser-assisted sclerectomy surgery; trabeculectomy combined with amniotic membrane transplantation;

primary open angle glaucoma; ultrasound biomicroscopy

Jit e PR T fA 7E':IEEF']:ﬁ'CHE(primary open-angle
glaucoma, POAG)%'I@%L%%E/‘JEQEEE%, s
RN . =408 NBEPOAGHY S R i 3% i T
KA f7 B EHR (primary close-angle glaucoma,
PACG)(1.0% vs 0.5%), POAGE M A GIR ) %
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3, AR B Y IR A AT) SR 2 AN sk A A [ R
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1.1 &%
HH20164F11H 220184F 11 AR ET

5 —MRBEBEFTCLASSHIPOAG H #2801 (28R )
IR A e 322 22 /N R U) BRIE A AR W E AR A F
AREIPOAGH 287 (28HE)., CLASSHAL F 22
(220R), Zcefil(6lR); AHR16HR, ZEHR 120K ; 4F %
29~82(51.61+14.73) %, ARHjHRH(27.61£3.45) mmHg
(1 mmHg=0.133 kPa), FH24(2.36+0.99)Fk . /NGELIIEK
BV ARA T 1961 (1908), Zeofil(ofR); 47
AR14HR , ZeHR 140K ; 4Fi#%33~78(53.82£11.08) %, AR
R (27.00+3.52) mmHg, FZy(2.61+1.23)Fh, Wigldt
ARGERZE R TG4 X (P>0.05), POAGHEE N
HIREZH IR F ARG, IGIF IR E RKE M
(G

AR UE: FWE>18% 5 fFEPOAGHIIZWI bR
e TR F AR . HeBRARME . Jm Ot | TR i 52
e W BB A A 5 A7 A AL AR AP & s AT
FEBR TR ; G IF M ER 2 RN

1.2 ik
1.2.1 CLASS

THIAE L2 08 38 o0 38 5E 10 25 B, il /E R/NEY
S mmxS mm ., JEZ51/3851 /29085 JEE B (1) DL
FIAE AN E /01 mm, 0.04%22 505 Z/
25 T S R 2~5 minf5, DAARBEER K whidk .
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AL DUBE L . U . AR R 2 LR iR
B 3A i AR Ak, BD OB I A B X . L X
B H R AR N s T L, ik
PARTE W R, BERE20~24 W, T Rl IR B 0T Ik 2%
2 AT S AL, ERIUEER, feE
20 W, B ZITIFSchlemm¥&AMEE, W] WL Gk B,
BB BRI CO, O, FHIER)Z WA, #H Ik
T 1% 1 DRSS /I 232 R0 2 /N R U 2 2, 10-0J8 T 4K
(i) T4 5 TR 2 LR, 28 DA B 5 5 T
122 DR BEAS AW FREEANAK

AR LS R S A 5 IR, AR R
S mmxS mm . JE A1/ 20U R B LR, A
FEWMAIEE N ZEDT mm, 0.04%%22 2055 A5 F 45 1
M K PUBEIE R 2~5 minJi, DAABEER K vhik, FA7
FAIEZ I BR2 mmx2 mm M PR GR 2 4 40 )% 5 i
UEEALZY, KA A T T LR T R 55 L
ST, R DU o5 T2 B, 5B 8Y, 10-0
JE Ao 200Kt 2 RN LA 4% 45 18 7, 10-0J8 Ju 48 ] iy
YA DUBE, 2 DA 48 A &5 BB o

1.3 MEIER

BETARFIA., 1, 3, 6, 120 H#HTHE)
RiTi2kEY, BRI ETIRB2mEE, 1
5 B AR 15 1 (MhlogMARE i i s%) . IRIE
(LAGoldmann E-F-2UHR R IHI &) . ZEBAT K 4
RIEkAa, K1, 3, 6, 120 H T FARKE
R A ) 8 UBE (ultrasound biomicroscopy, UBM) ¥
.
1.4 BINIRE

Ty BIE<18 mmHg, B ET
F=20%, ANiTZEHMAYREIR 25 o R FAR; 4
PE3: MRJE<18 mmHg, HRJE FFE=20%, 7%
BAMOREIR 2y . BT 12 A DL L

UBMA 4 : i FIMD-300L UBM(E1920NW,
REEL IR )RR, B #50 MHz, R &R
S mm, W7N g R ALEEYE 8.0 mmXS.S mm,
UBMK: i ¥ i 7] — 24 kA 03 b A7 . B ¥ kAT
FARX B EE TARSEE, A3, WA E
SURIUNFR N NGB U RN = AN SR = N A

i€ (trabeculo-descemetic membrane, TDM) [ 5% 4%

PE L DU T B4R B T IR S 2 8 1l UBMAR:
AT, Ff ki i oy LB (IS S L) B it
M. HAY (R R B IR . BAY (AR Y ) R
ORIV O TR CEUD Y/ SUR(I RS

1.5 GitF 48

RFASPSS 17,04t B PF AT R 404, T
YERE LI B b i 22 () R, R FH R 0934T
fifi I Shapiro-Wilkif 47 IEZSPEAG K, THECFERER
XHB e FARHGE A A0y IR R
FHH S M BET ORI D7 225007 . P<0.0S 22 5747
Gt X

2 #R

2.1 LogMAR {EHEM A

CLASSH P AY ] h12~18(13.2£2.0) ™ H ,
AN BEY) R G AW A AR 4B D I TE]
12~18(13.5+1.9) 1™ H . MAARFI N 25 L5 it
F N (Z=-0.182, P=0.427), CLASSHARFIAJG
ML, ZRITCGI 2 E L (P>0.05); /NEY]
BREC AW A ARA ARG LR 5 R A5 M
b, ZRA% %8 X (P<0.001); K51, 3,
6, 2P HERFMADHI, ZHILsIT#E X
(P>0.05, #£1).

2.2 CLASS AR /NEVIBRBEEMFEENREA
RE

CLASSH A J5 45 Bif 0] S IR K 5 RATAH L, 225
WSt L (F=106.618, P<0.001; #2).

INEYIBREE G AW F B ARARE &
AP SR E S RATH L, 2R AR ITFE X
(F=148.820, P<0.001; #2).

W4 AR T HR R 25 53 T2 i L (F=0.399,
P=0.533), ARJG#ABHERE: NEUIGREKE
AW 2R A AR 2B CLASS A IR, RIG11MH .
61~ H, ZRAESIFE X (P<0.05), RIF1[ . 3
AL 120 H, Z2REGTH#E X(P>0.05), P4
BHE ARG IR B ) 2 LTS, BERE6MH
i, AR T AR, AL R ) IR AR Ak
LA,
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F1CLASSAS/NRYIREBREEWEBBANRABFARETFRLALLE

Table 1 Visual acuity between the CLASS group and trabeculectomy combined with amniotic membrane transplantation group

before and after surgery

M

20 51

N[} Nl RNEhA RENA REeiA  RE1RAMA F P
CLASS# 032+027 037+027 035+028 031+027 031+027 030+026 7.716  <0.001
INBYIREBEA 4 030£023 046+028° 033+020 030+022 029+020 028+020 39.749  <0.001
W) R AR
z -0.182 -1.612 -0.066 -0.199 -0.157 -0.157
P 0.427 0.052 0.473 0.421 0.437 0.437

SARFAMALL, *P<0.001; HAARGH WSS AR AL, P>0.05.

Compared to preoperative visual acuity, *P<0.001; the visual acuity at other postoperative time points compared with preoperative visual

acuity, P>0.0S.

T2 CLASSHS /NRYIRBEEYFEBBENRAFRETFRIELLE

Table 2 Average intraocular pressure between the CLASS group and trabeculectomy combined with amniotic membrane

transplantation group before and after surgery

@ 73]] EEH—S/ mmHg
ENi] ARG 17 AJE114-H ARIE31MH ARIG64H RIF124H
CLASS#] 27.61 +3.45 10.53 + 1.40 14.50 + 3.17 17.06 + 4.31 17.64 + 4.66 15.34+3.16
INBEYIRERA A 27.00£3.52 10.27 = 0.89 11.88 +1.36 15.70 + 3.90 14.76 + 3.25 14.43 +2.62
LR Y VN N
F 0.399 0.981 25.189 1.284 8.973 2.038
P 0.533 0.331 <0.001 0.267 0.006 0.165
O CLASREIRE ARJF124H, CLASSH &M IN18IR, 5
25001 BRI AR 64.29%, S ER24MR, KRR %
z 85.71%; /INRUIBRIK A £ Y2 BEAE AR 4156 4 1
= 2om) 200, 54 M HT1.43%, FIE RIS,
= FePE I %89.29% 44 FIALH T A BRI R AT
15.001 B, Z2RIG0FE L (X'=0.163, P=0.686).
10.004 2.4 FHASXRGYE =

At A AR AR AR AR
UA 1A 3 A 61 A 121 H
El1 CLASSAS/NRYIBREX & £ ¥ F IRE N AR A E i 8]
RIRETLES
Figure 1 Variation trend of intraocular pressure at different
time points between the CLASS group and trabeculectomy

combined with amniotic membrane transplantation group

CLASSZ AR 25(2.36£0.99) 1, KRJF124
A(o71s120) M, H5AREMEL, ZRASIE
X (Z=-4.325, P<0.001); /NEVIREEAAYE
JE R AR ARBT 2 (2.6121.23) 7, K512 H
(0.61£1.13)F, S5ARAIHLIL, ZRAEGIT¥HEX
(Z=-4.041, P<0.001),
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2.5 UBM M E T igitiasn s

CLASSZHLAIJE 11208 (42.86%), HAJE
WL 16HR (57.14%) 5 /NFEUIER I A A W) = I A
ARALPE T 2008 (71.43%), HPE T
8HE (28.57%); WIZHIARMEEIER gL e . FHY
eI, WA LE, ZRAERITFE XL
(x’=4.667, P=0.031; #3).

Bt 3R], CLASSZH28HR (100%)AI L 58 # 11)
EHHTDM(#2) -

ARIG3INH, INRUIEREC G AW BEAE AR
HERPE TSR, YA Tk R BiRy7, SR
EeAR LIRS, SRR AR S HA g, RE
3INH L 6 H, 28HR AT LI BRI T 2 AR e %
Ml (E3); RIF120H, A AR A LI R
T AR B L

2.6 REHXE

RJG R WIE KAE (RJG<2)8), CLASSAKRJG
413 (14.29%) B B4 B 25, /NRUTBRIE & A=
R ARG 3R (10.71%) H B0 K 28 B i 25, ol
(32.14%) H BLVRHT By 3 WAL B IF R0 & B R A
£ R A G2 X ((*=5.600, P=0.018). Jk
MBS WETE ARG TIRYT, BUIWE, 4FE A
UBM, JIk&% B 2 H41 W14

ARG I R (RJG>208), CLASSARJGIIR
BRSBTS 25 T YAGEOGHT B A 2R HE
575 /NBEUIBRER G AR W) A AR 5 8 1R 3 A 2
RIgESE, 44 TR B T . MARFY A
KAV B I . e Y L AR
i AEPEE OCHIR SR I AT

33 CLASSHS/NRYIREK & £ F EEN AR AUBMIE L A58
Table 3 Filtering blebs type by UBM between the CLASS group and trabeculectomy combined with amniotic membrane

transplantation group
w5 ARJG14-H /6 ARJG34~H /4 RIG6~H /5 AJE124H /1)
ZHH

LA Al EAY FA LAl A EAY PRl LAY gAY EA BAY LA HA BRI FAI
CLASS41 21 7 0 0 14 14 0 1315 0 0 12 16 0 0

NGRS LY 26 2 0 0 17 3
SEEAE AR

0 22) 6 0 0 20 8 0 0

B2 CLASS/IFF AR IBUBME & (5Fk HTDM, EF AT
fRit)
Figure 2 UBM images of the surgical area during CLASS (the

arrow indicates TDM, the star represents scleral reservoir)

B3 NRUIRBKEENFEBEAREFARBUBME &
(FFKAEYFE)

Figure 3 UBM images of the surgical area during trabeculectomy
combined with amniotic membrane transplantation (the arrows

denote amniotic membrane)
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3 it

PR A 25 25 45 F0OL BT B 2 POAG I 2 L RRAIE
U EE R W BB AR T . AR AT B R
LRI FE R &, (EJ& FR AR R AT 4R 2 06 97 1Y 6
o XM EROEIR YT S e U I SR L B30R
RE T 52 25 W36 97 1 SR 3, N 8 IR o T R
7, FARTXEHENETIRA . B &N
BrARSE, FOEIRFPARN L RUSLFARIT SR
TE R AR IR e 5 T O TAR K, Il IR T AR & —
HIES ) R E X ARPOAGHEER “MEfL” T
AR

25 WL /N BT B T ARAE A B IR R 9 R o 2
H40ZAEM T 1, e X AR S AR R R R 1 R
i ST B R A5 AS A (TLIBEIRE AR/ KN/
JEEE . AT AEL . BRI AR N L aE I T
PR S A B B S5 ) PR AT e B, DA A 3
REREW /DA G I EAE M kA, XRgREIRF AR KK
KB BB . AW kIR A /NI R G E
VBB R R BT AARE, PR
JEHR A T T 46.56%, S84 I K71.43%,
71.43% AL gt BH o a0 U8 o 3E G RR AL
eI RERSE i, HE— AR TR AR MR,
Wi UBMEL A, EEMWEEIAFNHIG, FBRA
BT, FETE I AR b, e 8 i R R
B 9% Pk RN FUE O 0 T R AL, PR R DE AT A
Hly, R ae kg, I B T I Re vk ug
WHAERE, L, 0 KR ARIR e 7 1w 2 A
FEAERY,

CLASS& T ZFEMF A, SERIEFEME
?ﬂ%)%ﬂﬂﬁ@]lgf*(nonpenetrating deep sclerectomy,
NPDS) A A [ i B IR R SR ™, R ENPDSTF
A, WIECLASS, FHXTZ M1 /NG B F A
5, HE KWL EAE TR oK s s, 45
AUBMMEL, Fr/K# A E#EBTDM, ML E &
Wik e B UL, &SR . ANEM L DL
Jik 246 Ji A5 iR 72 PR AICHR e, RBE — @ R b s iR
i P TR S 8 i 4 g e P (HCLASSTE
— ETEE R T HAETDMMERE , 5 E 2 I
470 I AR 8 kg — A AR X 7 B OB IR TR, A
B Cco, ¥t ZILBIE i LB, (A B
HAl IR Z R, v IR A 5 HiiE Al 8 Schlemm
BN BE R U NG AR U R s R R
HHIRE R (24.1£1.50) mmHg, K56 1M™H, RE

WA 719.0% , IiF B CLASS & VAT W 1 5 Ot iR
WNEEWNITE. AR, CLASSARAIH
IR A (27.61+3.45) mmHg, ARJF124H REN
(15.34%3.16) mmHg, FFfk T 44.44%, $&/~RCLASS
JEIRITPOAG—FP A BN Tr ik .

EHXEPOAGTF AR, WAES ) FHRFEAL
JEI W RR AL, S BN IR AR KA IR R
Bl K % o AR T [F4TCLASS
FUNR BRI A AW A A R POAG B #
SEEIREI13 A, KB TR G IR R i
fiX, SARRMEMHL, ZRHE5ITT¥EL; W
HARFINH . 6 THIREZERERITFEX, K
JE1E . 3 MH . RMNAEREGRITFE L. 46
UBMEE, KMAFINH, INEUIBRBEA &Y%
A AR 2192.86%FF FEAE T UL, TMCLASSY
TSRAFELE I T e ; /NRYUIBRIE A A= W) F A A
ARIE3NH, 28.57% MM ALE A gL, FEURE
BT, 4TI R BRI R IR R TR,
CLASSIE3 M H . 61 A, 150R(53.57%) n] W 25 5]
TDMX 5%, G457 % 2 TDM . TDM
XEERIE, FRRET G, 675 AT
LRI ERE TR, Wik, Ris14~H. 617 A
INGEYT SR B A 26 A AR 4LIR B 24K F CLASS
Mo BRDNRYIBRIKGEYFEBAMEARHHLAHE
TRA R R, fH R PR 4 9 58 42 BT 2R S A5 1R L D %
KULHH 255 BIRCLASSHYFEHR & iR B Ry 2 T
FEBE MNPV T A, HEMNREIR RO K,
PRl AR 5 3 %A B e 2250, {HCLASS AT B i ik
DFERIFEIEM LA, FERE R (RG<2MH),
CLASSAJ514.29% H BRI BB 25, /NP UIBRIE &
A W) A AR 5 10.71% HY B0 IR ZS B0 S, 32.14%
W BUET 5 B BCHE IR o [ B AR 58 & B CLASS AR Hif
AJE I TE W22 5], m/NRUIBRE A A Y
ARG (<1 S R, RG1ADHIRE
FFARFT S KT

PR A R 0 F R %, —Foh Sk
INRYIBRTFAR, —FhmaAE gt @ /N R R TR,
Pk thig AN A, WRIT IR 2R A OB, B
A AT F AR R, S8 e H LR IE L FoR
A=Y, U8 T R R AR R B TR W
PR R, PR IE A L AT 4 0 R RE A 8 R
A FF i R B 0 X T AR %R AR A R )
2L gt BT WL B 0k 1 Y I 25 9T R AT I PR 4 2
S UBMUE &8 30 43 7 2 H i H 09U 52 g 2k v i
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Beo FBT EEOWEPE LT AN, X T
il FAR X I B 45+, UBMAS A i s H 2 435 i £
e Tl UBM EME AT LLE A 0 58 31 0 5 v i o
B UEA R PR R AR W, W]
H— T KEIRER . 19954F, Yamamoto%m
W /N EDIBR A 5 i i M UBM MR, 5 ug it i
S NLALE ST . HAYEA Y . ERIYER ML . FAUGE
o, e BRAE MR 4R A A B IR v 32 O LA R
e AR, RE3IPDH/NRUIRKE LAY FE
JEAE ARSI A ERL Y 130, 245 7 U8 o v 1 2
WITE, AR ALANE A A e v, R
12N H, CLASSZH42.86% ALAIJE I, /NEY)
FRIEA Y E R AR 71.43% A LA JE S 0,
PR 2 1 R UL E B E R 8 ok e A F AR 8 G v . $R R TE
AJF12H, INREUIRE G B R A ARG E
B S5 T I8 BEARIR R, MICLASS/E A —&E
T B N A E T UEId , 45 5 CLASSA i & 1K
RIIRE, 8 UBMES ML R ARG 12> H TDM |
DL B Rp 2 A7 AE, HEMI LB & A2 . /N R 1R
HCLASSIE b K5l i ny EB iR 4E, L5 T ugad )
T AT i — 2 B AR e, B3 /K3l id Schlemm % N
BE R AR UL /NGB E 3] LB, &g
W DLREE . ks B A A2 51 W s K, DA Ik 21 FE AR
R A 1

Zi L, CLASS‘ZE—Mhjip | &4 ANk
MR 3E ", /NG DU, k4 B4R 5
ok, mHIRUR R, SEIRITPOAGIAMIT I,
HPOAGE H ML T —F A 2T IT I FARITR
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