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o] 271810 gl Al T Jel A w4 AMSSlE okEo] 4w BEAle) A9 % AR 7]
7HA| W al mfato] FRbE Ao 2| B sAt S59th & & AL & 3 14, 154, 1744, 37A
o} tpefst, slollM= SAAREM R EAlE T A 4, 6711, 12711¢, o|F 671 714 o= A3gsiglal, Wie
FAAE Azaet PSS AR vuska gl Alabek AJE, ket QbFebAlS] A 7|EstaL S
= A= Bad v gtk 2 A3E B8l F s el A FAA} AFAE Foto] AHFY 5 2AkSH
Al QE, FIBPIAl =41 = & wslke} S ATIKE it} Murthy et al’e] gojol| wle} < 3 147 kgt A4
o] FA S S Hlus| ForM, Sl el B8 = Qhetol 25 mmHgE 28 A=, Aot SubyS2
g 3R] ] AAo| 2AE AT ¢ AU AR & 29 oo 2¥] =2 & & 24 o|% 1§19 A
Yzt oA QFQtol 5 mmHg ofsfo]aL ko] 50| Ko «=
ofof & Ao A= St wfto] FREE Shajof A A ok Algo] AstE S W= g ofsteict
FAA MR AAls T ARrdAle e Aranet & FAAF MR AAls T AerdAlse] e QoA
Wz=o u|wale] Byl shc T Al mitomycin—CE ARSI AR dAE 4
o] Az ‘IPE} Jol& =2 AJuS Aute] Y7l (fornix)
CHAST} b o 74T £ AUBE W5 e BN T, Aoke
so] Qiste] AR FUAL 1/2 FUTAR B
2006 3Y¥E¥E 20099d 129¥971A] Massachusetts Eye 0]% 0.4 mg/mlo] m1t0myci —CE &=y zZ5}lo) 1-3
and Ear Infirmary (MEEI)OHH 2789] sAto]| o 74| A T HYdd o F55] Akl subd st
S dAleE Al w2 237 27¢d ddAls o] FH2AZ ARt & FH2 10-0 nylone. =, A4t
= /\l@ e 25%‘ 29¢k9] o8& kAo r EA45) H 7-0 52 8-0 vicryl2 F33leh o] A=
ek BEANS F=Ust] e APt W2l 7= o F
AR R A 4852 HUdEARR 2 £ skt AR Al s S WAl B
A th= =mWAT Al IS = A ol wet deFdAEs 22 F9(one-site phaco—
73 el ‘—éﬁnlﬂz FAAGsRYA) o] Qlo e trabeculectomy) &2 t}2 H$j(two—site phaco—
FAAlEY A RS FAO] B 2AF 5 24 67 trabeculectomy) o A} Ale¥atict. 22 29 A AH-3H4d
o ol 141’%01 7hsstad vk 18*1] o]Fe] SRS FrdAleS S vhe & ekl o2 it
AFrdAlse] 4852 Hddexrs 2HHA U= FaS NS & SRS dAEkl, e 79 4
S oA RAIEE] glent 1‘*—4 4=zt Zmlst AT dAdless Wl ces WA o 3 Aols
of Aol JF FA de Aol AFFEAEe 52 RS dadAleS At e e
AlBYRE & 24 671 o FAwEo] 7HEseld vk 18 2.8 mme| 2d7j o w A, Je AsTAAE
A ol e xfgom, =8 7|17 U AR S ol Abdsteleh = & me SAto|A AL AH 2
AHES. A= Aol A AlQlskeleh 1 9] Fd7 o|t QrokE Fosiglon, AW F Qbgfol oW ¢F
259 STV FAG TS, A At Tapapx| et glo] A FokAl-g-ali(laser suture lysis)E A3
& FUEY), demedsqsc) Bl gk A9 4 shdrk
FrdAdes A e A HE, tE Al e T 2 A9 13 A3k (primary outcome)+= I
Alofl AlgstAY 274 s o] ol idEe AS- =, 22 A7H(secondary outcome)= | & %a_‘uﬁarom
AA] AL Aol A A 5T t}. =< Algl= Tube versus Trabeculectomy Study
= A A%, A, AAASH, ok, kAl = (TVT study) "o} ool wje} 1) & % 370 o5 o
A, Ay, AJoFfIARS] mean deviation g YoRHal, 9F 4E F Ho AT A Qo] 21 mmHg 23} 52 %
W71 AAeh AAAE WSk QRS BERRIE Aol wls) 20% ol s gk wl(BFE RIE
MPAZ ZASAT, B ZubA 7o vk, st ) 2) & F 309 o] GbE T vle] 2H A] o
BEor At 4o E7Fs 49 Tono—pen XL to] 5 mmHg o]3}d Wj(A2keh) 3) F=7FAQl B s
(Reichert Inc., Depew, NY, USA)& AR5}t & A ok S Uk W (A4s) 4) Fo] AAE YL wj(FzhAAl)
U O ATIAE AR AEiollA THE =2 2 53tk F7HQ S el W aEd A AFdsol
e 7o 2 S, sPAY Al = A 2T U AeAwY s, daadAe S22, Alasandstel
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Al *13“?;_ 4= & needling proceduret} #jo]A] F-FARE
3 5 At & 5 kFehA glol sl A E
ul 9}ﬁ/‘é—f‘%((:omplete success), SFIEIAAIS AR5
o] SA W A3 F(qualified success) o2 HQtr}.
Bk A2 SPSS 18.08 ARESlG o, mE B
oA §ol47e 0.05 FlRo.2 stk 2 2 Abole] H
H4= Mann—Whitney U testQ} Kruskal—Walis testz,
HEHSE= Chi—square test®, A& Auje U X7 Al
o] gelxt BAL Kaplan—Meier survival analysis
log—rank testE A|&stach 22 o W o 2
Wilcoxon signed rank test® 3}gich
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Table 1. Baseline characteristics of patients

ek & 5 2470dA o SAAREH T EAE

% Ao vl H+ 10.1 mmHg (43.2%) (p=0.01,
Wilcoxon singed rank test), A-S-FAA|& £ Hit 14.9
mmHg (53.6%) (p=0.01, Wilcoxon signed rank test)2]
QFtshdE Ko, /g_,or_zrzézﬂg;oﬂ/q QbefspEol ot
Fo Atk & & 143 1585 Al9fgt 2E 4
w717 53 ARdAls 2ol —’Fz*ﬂ]vg}ﬁ%—zréj?ﬂ]
= ool Hlsf oketo] wetew, o= < 7€y} 3704
Tr«]S}OﬂE‘r(Table 2).
7\}5 o oA & Hof| vl #2
das i‘?\i & T 2N AR Al
L & AHoj vjs|| F4 1.3 (44.8%) (p=0.01, Wilcoxon
signed rank test), A-GFEAE & Ft 2.0 (60.6%)
(p=0.01, Wilcoxon signed rank test)9] Z4AE Hol,
Al A Al ol A FFSHIA| seAke] Aol offt
o 2 A oty 2e AR 71 5 ARTEA
& 0| —)F%‘iﬂﬂorg}ﬁﬂor—zrxézﬂﬁ wof| Blske] QYA
ZARZE ARlen, o= & £ 15, 1, 6, 1271dA) A4
oz golslgrH(Table 2).

= & 200dA A= Al AR EAE
oA 82H29.6%), HHAAlE FollAl 89H27.6%) o2
Fo3t Apol= % em(p=0.87, Chi—square test), &4
89 HEE FAARSHRTAAE o] T9H25.9%)
ol Zlof| Hlste] HAfdAlE oA 12¢H41.4%) o=
Rz R Lo A Tha =olor} EAEH Solie o

A= 39t p=0.20, Chi—square test) (Table 3). £

ot
W I

Phacotrabeculectomy Trabeculectomy
group (n = 27) group (n = 29) el

Age (mean + SD, yr) 74.1 + 8.9 63.3 + 17.0 0.017
Sex, n (%) 0.11"

Male 15 (55.6) 10 (34.5)

Female 12 (44.4) 19 (65.5)
Diabetes mellitus, n (%) 10 (37.0) 10 (34.5) 0.84
Hypertension, n (%) 18 (66.7) 13 (44.8) 0.10"
IOP (mean + SD, mm Hg) 234 +7.1 27.8 £ 8.1 0.02°
Glaucoma medication (mean + SD) 29+1.0 33+1.0 0.16"
Diagnosis, n (%) 0.82"

POAG 14 (51.9) 15 (51.7)

CACG 5(18.5) 3(10.3)

PXFG 3(11.1) 4 (13.8)

Other 5(18.5) 7(24.2)
Snellen VA (mean + SD, log MAR) 0.8 £ 0.8 0.4 £0.5 0.03"
Mean deviation (mean + SD, dB) 112 + 7.1 -10.4 + 6.8 0.77°
Follow up (mean + SD, mon) 23.1 + 14.0 20.5 + 8.3 0.76°

CACG = chronic angle-closure glaucoma; IOP = intraocular pressure; POAG = primary open- angle glaucoma; PXFG = pseudo-exfoliation

glaucoma; SD = standard deviation; VA = visual acuity.
"Mann-Whitney U test; TChi—square test.
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Table 2. Intraocular pressure and number of glaucoma medications at baseline and follow-up in phacotrabeculectomy and trabecu-
lectomy groups

Phacotrabeculectomy group Trabeculectomy group p—Value*

Baseline

IOP (mm Hg) 23.4 +7.1 27.8 + 8.1 0.02

Medication (n) 29+1.0 33+1.0 0.16
1 day

IOP (mm Hg) 17.4 + 8.2 (25.6) 17.7 + 8.1 36.3) 0.77
1 week

IOP (mm Hg) 15.0 + 5.9 35.9) 16.0 + 9.7 42.4) 0.91

Medication (n) 0.4 + 0.7 (86.2)° 0.0 + 0.0 (100) 0.02
1 month

IOP (mm Hg) 14.3 + 4.8 (38.9) 11.3 + 6.0 (59.4)" 0.02

Medication (n) 0.4 + 0.9 (86.2)" 0.0 + 0.0 (100) 0.01
3 months

IOP (mm Hg) 15.8 + 6.0 32.5)" 12.1 + 5.2 (56.5) 0.03

Medication (n) 0.7 + 1.0 (75.9) 0.4 + 1.0 (87.9) 0.11
6 months

IOP (mm Hg) 13.1 + 3.8 (44.0)" 11.1 + 5.0 (60.1) 0.12

Medication (n) +1.2(55.2) 0.6 + 1.2 (81.8)" 0.02
12 months

IOP (mm Hg) 13.1 + 3.5 (44.0)" 11.5 + 4.5 (58.6)" 0.33

Medication (n) 1.7 + 1.3 (41.4) 0.8 + 1.4 (75.8)" 0.03
18 months

IOP (mm Hg) 14.7 + 2.4 37.2) 12.8 + 5.6 (63.0) 0.18

Medication (n) 1.7 + 1.3 (41.4) 0.9 + 1.4 (62.8)" 0.09
24 months

IOP (mm Hg) 13.3 + 3.7 (43.2)] 12.9 + 5.3 (53.6)" 0.89

Medication (n) 1.6 + 1.2 (44.8) + 1.4 (60.6) 0.45
Data are presented as mean + standard deviation (percentage of reduction).
IOP = intraocular pressure.
*Mann—Whitney U test; TStaltisticallly significant change compared to baseline (Wilcoxon signed rank test).
Table 3. Treatment outcomes in the phacotrabeculectomy and trabeculectomy groups at 24 months after surgery

Phacotrabeculectomy Trabeculectomy *
group (n = 27) group (n = 29) p-value

Failure 8 (29.6)" 8 (27.6) 0.87
Success 19 (70.4) 21 (72.4) 0.87

Qualified 12 (44.5) 9 (31.0) 0.20

Complete 7 (25.9) 12 (41.4) 0.20

Data are presented as number (percentage).
*Chi—square test; "Failure due to inadequate IOP control (8 eyes); *Failure due to inadequate IOP control (5 eyes), persistent hypotony (2 eyes),
and loss of light perception (1 eye).

AR DA & AT} & orele v wat Ax, LA AL B3k Ul ESES etz R, o] ket ~AAREA
ﬂ*&%?xéxﬂg 9 7°P°ﬂ A & A 23.8 mmHgol A < FdAlE oo 2% AAdAlE T 49k FHA Rl
% 14.4 mmHg= 39.5%7} #astlon, AFT4Ads & s e Wtk 1 9 AaFAAlE wollAe Aet
9] 12Qto| A= & A 26.1 mmHgol|A < £ 12.1 mmHg= o 2¢k F7 a4 19te] QUSith EFET etz dE A
53.6%7} Fhasto] AA|Tto A9 QkFsEY 2 ApolE et SAES W= EA5S o, A GA] ARESHA QF
HOW &Skt Kaplan—Meier survival analysisolA| &= < AsPA Y] At FAAR IR AAlE oA 1.4 £
52009 A& AufleS F 7 Folgk Aol 7t gllet L6, AFdAlE oA 1.1 £ L1 {3k Zfol= U3
(p=0.82, log rank test) (F1g 1). tH(p=0.74, Mann—Whitney Utest). X & Aajo] o= ¢l
A& Aol 9l Fx E3F F o 1F {g Atol7t ¢l A EAo A A, A4, Fo 5, sWEY /18, & A
22 (p=0.16, Chi—square test), & = HEFolA 7} QFeF, QbASHIAIL] AL, Al HE SASH R {95t
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A ook, nEgto] Q= Z-9uto] AASEY F948E
HAH p=0.05, log rank test). E3F SAFEZ 2 F A9 2]
22 B35 At 747} 24.0%, 32.3% (p=0.42, log
rank test)® z}o]E Holx] ¢lth

FAAFIH A 2 29H(7.4%) 3 ARFEA
& 79 4QK13.8%) 0] F7HAQl HU &S Wgke
FRAATE AT EA ST 2982 242} Baerveldt =i
A2 A, opfEwE Aled, AardAlede 49
Z 3%

[e]

A=
g Witk et S

Bacrveldt U5 7] 4114, 19RS ops =i
w o] A7gofl 21 (masking)

A

Group

o
e

1 Phacotrabeculectorny
--7 " Trabeculectomy

o
2

o
T

Cumulative proportional failing

o
b

0.0

0 5 10 I3 20 2
Follow—up (mon)

Figure 1. Kaplan-Meier plots of the cumulative proportional
failing in the phacotrabeculectomy and trabeculectomy groups
(p = 0.82, log rank test).

lo

u

=7 gkot A=z Ao HY(bias) 7} oS =
ol 3t AElH o5 ol 7| 9l =714 S

e SRS wE AT dal, s FA Qe
FeHddAlE o 2¢tollA] 26.5 + 12.0 mmHg, A5
AA& o 49tof|A] 21.8 + 7.6 mmHg S tH p=0.25, Mann—
Whitney U'test). E3F B353F erotzrd g Alufjslgd ot
Arass WA o2 A QRS AR -2 A)
& o 6%FollA] 18.5 & 2.7 mmHg, AH-FFdA= o+ 1<t
A 21.0 mmHg2 9A] EZ3 zlol= Holz| &kgirt
(p=0.08, One sample ¢ test). T oA Aped s5H7] A
o E5we SRR Adsiod feas WA

3lx}o] oleto] ME B|%dl Ao E u ziso] AA

2
=

s
o

flo o xo
o

> &
__)LJ_t,‘

N

AdeiEole gldles & = STk

Fedd TS 24T 2 & F 45 oo 2Rt
27| T2 F o BolM gdutd SeRee] W
=] 7P gten, qiiE ee3 A= glo] 2EE At
Ty ARAAlE 2o 1goAs ASEHe Ueras
Toee Ao, B ol FE2 AT R &
Ao, Aol FRbgSol WAkl Wt viel=
g2 A olH SEe A= §lo] A=, A+
e 29 1M e & F 957HA A&Ho Hidss
ARSI & & 194 s 7 oA Bl 1l
=R Asigloy AEd, AR sAAe
FAle LollA H Sk & F 45 ool AT 7]

0

< AR EAIE 2o 89H(29.6%) A

=

oo v T
g el Qglom, o F 3eklAis ofLlolA
e Awstent AeaAEl Nt Ak Ty
Z3} Wt wrelzh 72k 19HA3%) % 9J8lT, A<kt 9

Table 4. Comparison of the early and late postoperative complications between the phacotrabeculectomy and trabeculectomy groups

Phacotrabeculectomy
group (n = 27)

Trabeculectomy
group (n = 29)

Early complications (< 4 weeks after surgery)
Day 1 IOP spike
Hyphema
Corneal edema
A/C shallowing (requiring reformation)
Conjunctival wound leak
Healed with conservative measures
Require suturing
Choroidal detachment
Hypotonous maculopathy
Late complications (>4 weeks after surgery)
Hypotonous maculopathy
Choroidal detachment
Posterior capsular opacity
Endophthalmitis

4(14.9) 4(13.8)
3(11.1) 1(3.4)
4 (14.9) 1 (3.4)
0 1 (3.4)
4 (14.9) 6 (20.7)
0 (0.0) 1(3.4)
2(7.4) 3(10.3)
0(0.0) 1 (3.4)
0(0.0) 1(3.4)
0 (0.0) 13.4)
8 (29.6) -
0(0.0) 0 (0.0)

Data are presented as number (percentage).
A/C = anterior chamber; IOP = intraocular pressure.
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Hhzo] 278 Hel 1ekfAL A&l Ato R 4 2 K dAsH §A8k] 41, & & e Ee] 3
% 674Yel| ojTtELTES ARtk Table 4). o Wadk orelgA|e A7t Ak B3 & T S
(AR, AWEd, S, #olkel, Wt SgE
nl 3} g S)o] A1 A2 Ho] wa} Ho| YIRE ARG
sHdaAEA%o] o)FojAa ekt aEy 99 g
OI5E Ago] 2o Fhaloll A TASHE =T Wi 520 AgZ] giEiAs 2giEel o]zo] Qo] ghom,
o AL uHs} AHFE FoIE A ABlof A Fad = ol 529 AW} o S50 diEiAE B aAuict
dol B2 ek BT} wygo] SukEl Sl Rl ohekebck M gt B Al Rkt wiyigol
A SAAQ e HHSER o] 2 2 glow, o EubE oA FRAGIEGT AL H4EEAE
ARl 2o T WAl 24 F o]H 5222 WA o Nzanel FPES Hmstozn o] Ao
Aests Ao wpet 2A F 7R ol itk ot 4 2AS AlEstnA ahgich
&wlo] Ago] AFS nAL A T =Y £ 2 A A7 4349807 dAE 2ol Ae5EA
=9} A1, %219 AT 7] So| 9low, Avtdog oF % o] ¥l & YA Ao] a1 AFo] Wgkon], 1)
Qo] B AW WA AlZo] AP i WUFo] 9Jom 23 o] RS AMETIE & A Haeleto|
WU 5 WA AW F oFER =S 2™slt Wgkth B =2 duHlE Fo)y] §ja) Ay Bt
7h 25 M A HUA SeS ATE 5ol oigtol 2 Hg2| Fgels BE FAE E3sle] HAS A
AE|7) oA Wugo] ] QI ASol Wyl |, o]gA T 27k A, AlE, & A Qlero] thE A=
Ao weh S e WA 3 F USe] My 2 F a0 183 Jor) o]k Ax S 7S Aew
S )% B, F 522 3 AFes HEses a1 AZHET) ohA] e, A G G EA e A o
= gc}! A 5= QHto] AR = FRfoA AlFo] FaFS
Sugar®} Cairnse]l oJ3] A& Am® HaFddee  FL sAxEZgo] B A9 oo wma QAo
19609t 0] 42%0] LA =i SHate] ool A 2 okero] AT AT H3relketo] Grob AJAIA T} AlokiAt
AxpAQl fgzoldeh” Tt AeFAAES Adetn o] Maiets ShajolA Wy So] Wadt A9, Wy
U wggo] Mads 4 glom, o] wial 48 3 fd & b 4 9l YAF o A5 ety 918
o) Autnh Fure] xzpo g ola) ofntme] 4857t Aol A HEA W2 okgre] Elol A= Al 4 gleh EE
Ul Aol Aaet AaaaAe ekl ant dold oketo] w9 o Abefoll A LA o] adt A, =
okt uhE W S WA Bt A9RERES & R ol s W 42%0] o] mul ol g},
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=ABSTRACT=

Treatment Outcome of Phacotrabeculectomy and Trabeculectomy in
Patients with Cataracts and Glaucoma

Yun Jeong Choi, MD', Douglas J. Rhee, MD, PhD?, Kyu-Ryong Choi, MD, PhD'?

Department of Ophthalmology, Institute of Ophthalmology and Optometry, Ewha Womans University Medical Center', Seoul, Korea
Massachusetts Eye and Ear Infirmary, Harvard Medical Schoolz, Boston, MA, USA

Purpose: To compare the treatment outcome and complications of phacotrabeculectomy and trabeculectomy in patients
with glaucoma and cataracts.

Methods: The authors of the present study retrospectively reviewed the records of 56 eyes that underwent phaco-
trabeculectomy and trabeculectomy with mitomycin-C between March 2006 and December 2009 in patients with glauco-
ma and cataracts. The change of intraocular pressure (IOP) and number of glaucoma medications up to 24 months post-
operatively were compared and the treatment failure rate as well as postoperative complications analyzed.

Results: IOP and number of glaucoma medications at 24 months after surgery were similar in the 2 groups. Additionally,
both groups showed a significant decrease in IOP and number of glaucoma medications after surgery. The cumulative fail-
ure rates, frequency and distribution of postoperative complications were also similar in both groups and conjunctival bleb
leak was the most common complication.

Conclusions: Both phacotrabeculectomy and trabeculectomy showed long-term IOP reduction and a similar failure rate
and complications. Therefore, both can be considered as a primary surgical treatment in patients with glaucoma and
cataracts. In patients who need strict IOP control, trabeculectomy can be preferentially considered. If patients have visually
significant cataracts or greater visual needs, phacotrabeculectomy can be considered.
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