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Objective: To evaluate combined phacoemulsification, posterior chamber intraocular lens (PCIOL) implan-
tation, and goniosynechialysis (phaco-GSL) prospectively in eyes with more than 180° of peripheral anterior
synechiae (PAS) and uncontrolled intraocular pressure (IOP) when performed within 6 months of an attack of
acute angle-closure glaucoma (ACG).

Design: Prospective, noncontrolled clinical trial.
Participants: Patients who had presented with acute ACG and had persistently uncontrolled IOP despite

successful laser iridotomy for pupillary block and argon laser peripheral iridoplasty for continued appositional
closure after iridotomy.

Intervention: After the completion of phacoemulsification and posterior chamber lens implantation, gonio-
synechialysis was performed in 52 eyes of 48 patients.

Main Outcome Measures: Postoperative visual acuity, IOP, extent of PAS, and number of medications, if
any, required for IOP control.

Results: Intraocular pressure was less than 20 mmHg in 47 eyes (90.4%) without medications; 4 were
controlled with medications and 1 required filtration. Mean extent of PAS was reduced from 310° to 60°.
Peripheral anterior synechiae formation or IOP elevation did not recur after 3 months after surgery up to 6 years.
Eight patients achieved 20/20 visual acuity, while 44 patients had less than 20/20 visual acuity. No patient had
worse visual acuity after surgery compared to before surgery.

Conclusion: Phaco-GSL and PCIOL implantation is effective in reducing PAS and IOP and improving visual
acuity in eyes with persistent chronic ACG when performed within 6 months after treatment for acute ACG.
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In chronic angle-closure glaucoma (ACG), portions of t
anterior chamber angle are permanently closed by per
eral anterior synechiae (PAS).1 Control of intraocular pres-
sure (IOP) after elimination of appositional closure depen
on the amount of damage to the trabecular meshwork, wh
may or may not correlate with the extent of PAS. Intraocu
pressure is usually elevated when more than 180° of
angle is closed by PAS. When more than 270° of the an
is closed, medical therapy is usually ineffective and filteri
surgery becomes necessary.2
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Goniosynechialysis (GSL) is a surgical procedure
signed to strip PAS from the angle wall and restore trab
ular function in eyes with chronic ACG.2 The procedure is
successful in approximately 80% of eyes if the PAS ha
been present for less than 1 year.2 Although GSL has not
become widely popular in the United States, it has in Jap
where promising results have been reported in both ph
and pseudophakic eyes.3–5 It can be effective in ACG when
performed by itself, in conjunction with other surgical pr
cedures,5,6 and after failed filtration surgery.7

The shallow anterior chamber characteristic of eyes w
ACG makes performing GSL more difficult than it would b
in an eye with a widely open angle. An enlarged, catar
tous lens or anterior movement of the lens, such as c
monly found in exfoliation syndrome, can force the i
against the trabecular meshwork, resulting in reformation of
PAS. Chamber deepening8 before GSL is an integral part of
the procedure.2 Cataract extraction before GSL makes
chamber deepening unnecessary.

Chronic ACG is a serious problem in the countries
East Asia. Eyes of Orientals are widely believed to be m
prone to develop ACG,9 particularly creeping ACG with
PAS formation.10 Goniosynechialysis is very effective in
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Table 1. Preoperative and Postoperative Data: Mean (Range)

Preoperative Postoperative

IOP (mmHg) 29.7 6 7.9 (24–61) 13.2 6 2.9* (8–28)
PAS (°) 308.6 6 79.5 (180–360) 56.2 6 57.6† (0–300)
Medications 2.4 6 0.9 (1–4) 0.1 6 0.3† (0–2)

IOP 5 intraocular pressure; PAS 5 peripheral anterior synechiae.

* P , 0.0001, paired t test.

† P , 0.001, Wilcoxon matched-pairs signed-ranks test.

Ophthalmology Volume 106, Number 4, April 1999
lowering IOP in Oriental eyes with ACG and PAS.5 It is
even more effective when combined with extracapsular
cataract extraction (ECCE).5 To avoid potential postopera-
tive problems associated with the lens, combined GSL
lens extraction has been advocated.11 Lens extraction, even
in eyes with good visual acuity, may open the angle
normalize IOP.12,13

Phacoemulsification is associated with less iris trau
and postoperative inflammation than ECCE and should
oretically improve results when combined with GSL. W
present our results of combined phacoemulsification
GSL (phaco-GSL) in 52 eyes of 48 patients with ACG w
had formed PAS within 6 months of an acute attack
ACG.

Patients and Methods

The study population consisted of 52 eyes of 48 Thai patients
women, 14 men) who had presented to the Glaucoma Servi
Ramathibodi Hospital, Bangkok, with acute ACG and who h
been successfully treated with laser iridotomy and, for those
with persistent appositional closure after elimination of pupill
block by iridotomy, that had undergone argon laser periph
iridoplasty but continued to have uncontrolled IOP of 21 mmHg
greater receiving antiglaucoma medications in the presence
least 180° of synechial angle-closure. These eyes underwent
bined phaco-GSL and posterior chamber intraocular lens (PC
implantation within 6 months of the initial attack of acute AC
Twelve eyes had undergone prior GSL alone, but PAS and
vated IOP had recurred. No eyes had uveitis, rubeosis iridis
previous trauma. Patients with advanced glaucomatous cup
suggestive of prolonged IOP elevation, uncertain history of a
attack, acute attack having occurred greater than 6 months p
ously, or absence of typical signs of an acute attack, suc
sphincter paralysis or glaukomflecken, were excluded. Eyes
intumescent cataracts (phacomorphic glaucoma) or asymm
anterior chamber depths differing by more than 0.3 mm and e
with lens dislocation or malignant glaucoma were also exclud
During the first 2 to 3 years, not all patients meeting the criteria
enrollment underwent this procedure. When the procedure
found to be safe and effective and the surgical technique
improved and mastered, more patients were recruited.

Preoperative evaluation included visual acuity testing, slit-la
biomicroscopy, and ophthalmoscopy. Anterior chamber de
were measured with a Haag–Streit pachymeter. Indentation
nioscopy was performed with a Zeiss four-mirror goniolens
distinguish appositional from synechial closure.14 The extent of
PAS (i.e., area of the trabecular meshwork covered by PAS
each quadrant of the angle was estimated to the nearest 15°
unmasked fashion. Preoperative A-scan biomicroscopy was
formed with the immersion technique for measurement of ante
chamber depth, lens thickness, and axial length, which were
for IOL calculation.

Surgical Procedure

All eyes underwent combined phaco-GSL and PCIOL implan
tion. The procedure was performed using retrobulbar anesth
Three corneal paracentesis tracks were made with a 15° dispo
sharp blade at the 3-o’clock, 7-o’clock, and 11-o’clock positio
for the right eye and at the 2-o’clock, 5-o’clock, and 9-o’clo
positions for the left eye. A small (4–5-mm) diameter capsu
670
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rhexis was created. Phacoemulsification and cortical aspira
were performed through a temporal scleral incision followed
implantation of either a 5.5-mm polymethylmethacrylate (PMM
or a 6.5-mm-diameter foldable silicone-plated PCIOL. The scl
wound was closed with interrupted sutures, and a viscoela
agent was injected to deepen the anterior chamber to superno
depth and raise the IOP.

The patient’s head was tilted to the side opposite a cho
paracentesis track to orient the iris surface parallel to the op
axis of the microscope. Intraoperative direct gonioscopy was
formed with a Barkan operating goniolens, and GSL was p
formed only if 180° or more of PAS was confirmed. A blunt Sw
knife was inserted into a chosen paracentesis track and adva
toward the opposite angle under direct visualization. The knife
was then pressed against the most peripheral iris adjacent t
point of angle adhesion and pressed posteriorly until the trabec
meshwork was exposed. Horizontal sweeping of the knife tip
excessive force that could cause hemorrhage or an inadve
cyclodialysis cleft was avoided. If hemorrhage occurred, ad
tional viscoelastic was injected into the anterior chamber to r
IOP. The bleeding usually localized as a droplet and did
disperse to obscure the surgical field. The procedure was rep
in adjacent areas, using the other paracentesis tracks, unt
entire angle was open. All PAS were eliminated intraoperativ
Visualization through the Barkan lens could be achieved b
combination of tilting the patient’s head, paracentesis position,
a viscoelastic. Hyphemas were limited but did not obscure
surgical view. The viscoelastic was then evacuated and repl
with balanced salt solution. In the last 11 patients, additio
pupilloplasty was performed with 10–0 Prolene (Ethicon) sutu
to constrict the atonic dilated pupil.

After surgery, patients were prescribed topical steroids, a
glaucoma medications, and antibiotics. In cases of fibrinoid a
rior chamber reaction, systemic steroids were also administe
Medications were tapered within 6 weeks. The patients w
followed regularly every 3 months. Best-corrected visual acu
IOP, and extent of PAS were recorded. Results are reported a
mean6 standard deviation.

Results

Mean patient age was 59.66 10.6 years (range, 38–91 years
There was a statistically significant difference between preop
tive and postoperative IOP, PAS, and number of medicat
required for IOP control (Table 1). The mean time from the acute
attack to surgery was 9.36 6.4 weeks (range, 2–27 weeks). T
mean anterior chamber depth was 2.336 0.54 mm (range, 1.73–
3.87 mm), mean lens thickness was 4.836 0.67 mm (range,
3.5–5.64 mm), and mean axial length was 22.306 0.83 mm
(range, 20.67–24.25 mm) by A-scan ultrasound biometry.
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Table 4. Preoperative versus Postoperative Intraocular Pressure

Preoperative
(mmHg) (range)

Postoperative (mmHg)
(mean 6 SD, range, number)

21–25 13.1 6 1.8 (10–16, n 5 17)
26–30 15.0 6 4.4 (8–28, n 5 14)
31–40 12.2 6 2.6 (8–18, n 5 16)
41–60 12.0 6 1.4 (10–14, n 5 5)

SD 5 standard deviation.

Table 5. Characteristics of Patients with
Unsuccessful Phaco-GSL

Patient No. Characteristics

1 Had surgery in the 4th week after attack, developed
fibrinoid reaction, recurrent PAS 300°, needed
filtering surgery

2 Had surgery in the 2nd week after attack, developed
fibrinoid reaction, postop PAS 90°, needed one
medication

Table 2. Preoperative and Postoperative Best-corrected
Visual Acuity

Preoperative
(number) Postoperative (number)

20/30 (7) 20/20 (2), 20/30 (5)
20/40 (9) 20/20 (1), 20/30 (4), 20/40 (4)
20/50 (7) 20/20 (1), 20/40 (3), 20/50 (3)
20/70 (7) 20/20 (1), 20/30 (2), 20/40 (1), 20/50–70 (3)
20/100 (7) 20/30 (2), 20/40 (1), 20/50–70 (3), 20/100 (1)
20/200 (9) 20/20 (2), 20/30 (1), 20/40 (1), 20/70 (5)
,20/200 (6) 20/20 (1), 20/30 (2), 20/40 (1), 20/70 (2)
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A PMMA biconvex PCIOL was implanted in 43 eyes, and
silicone-plated biconvex PCIOL was implanted in 9 eyes. T
mean power of the PMMA IOL was 23.126 2.29 diopters (range
18.5–27 diopters) and that of the foldable silicone IOL was 23.6
1.4 diopters, (range, 22.5–26 diopters). The mean central thick
values of the PMMA and silicone intraocular lenses were 0.75
1.42 mm, respectively. Postoperative visual acuities were e
improved or unchanged (Table 2). No patient had worsened best-
corrected visual acuity.

Mean follow-up was 20.86 15.5 months (range, 5–7
months). At the final examination for each patient, IOP was 13.6
2.9 mmHg (range, 8–28 mmHg) (Table3). Theextent of recurrent
PAS was 566 58° (range, 0–300°), and the number of antigla
coma medications was 0.16 0.3 (range, 0–2). Nine patients we
lost to follow-up during the first year after surgery, three m
were lost during the second year, and three more lost during
third year.

There was no correlation between preoperative and posto
ative IOP (Table 4). Intraocular pressure was less than 20 mmHg
in 47 eyes (90.4%) without medications; 4 eyes were contro
with medications and 1 required filtration surgery. In the 47 e
with successful phaco-GSL, the mean time between the an
closure attack and surgery was 8.36 6.4 weeks. Of the five
patients with unsuccessful phaco-GSL, three had surgery with
weeks after the attack and the other two had surgery after 4 mo
(Table 5). There was only borderline or no significant difference
between the success of patients undergoing PMMA versus sili
IOL implantation by Fisher’s exact test (P 5 0.054, alpha or
type-one error5 0.05). Comparison of the success in eyes w
PMMA and eyes with silicone intraocular lenses may be inva
since the number of silicone-implanted eyes was small.

Reduction of IOP correlated with the extent of recurrent P
(P 5 0.0051,t test for unpaired data). In patients with IOP le
than 21 mmHg, the mean extent of PAS was 56.96 42.7°, while
in those who required medications or filtering surgery, it w
125.06 98.1°. No eye developed hypotony. In the clinical jud
ment of the examiner, those who required antiglaucoma med
tions needed them from the first 2 months after surgery. Those
could discontinue medications after the first 3 months did not n
them again later.
Table 3. Mean Postoperative Intraocular Pressure (IOP) at
Intervals up to 6 Years

Time IOP (mmHg)

3–6 mos 14.1 6 3.7 (n 5 52)
6–12 mos 13.5 6 3.5 (n 5 43)
1–2 yrs 13.4 6 3.3 (n 5 31)
2–3 yrs 13.7 6 2.0 (n 5 16)
3–6 yrs 13.4 6 1.6 (n 5 10)
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Complications

A plasmoid or fibrinoid aqueous reaction was the most comm
complication (Table 6). This occurred frequently when surgery
was performed within 2 weeks after the acute attack and unc
mon when surgery was performed more than 4 weeks after
attack. Ten eyes that developed fibrinoid reaction had the oper
within 4.856 3.8 weeks after the acute attack.

Seven patients reported photophobia after surgery; howe
this spontaneously disappeared in six of them. Only one pa
required surgical pupilloplasty. None of the 11 patients who h
pupilloplasty at the time of surgery developed photophobia

Five patients had an IOP elevation on the first postopera
day despite prophylactic antiglaucoma medications. The IOP
lowered at the slit lamp by pressing the posterior lip of
inferotemporal paracentesis with a 30-gauge needle to allow eg
of the aqueous mixed with residual viscoelastic. None of th
patients later required antiglaucoma medications.

Five patients developed limited hyphemas (,1⁄6 of the anterior
chamber height in sitting position). These cleared spontaneo
within 5 days without complications. Irregular pigmentation on
re-exposed trabecular meshwork was the usual gonioscopic fin
(Fig 1). None developed a cyclodialysis cleft. If they did so at all,
PAS usually recurred during the first 2 postoperative months.

To assess the possibility that final visual acuities could h
been reduced by a substantial incidence of cystoid macular ed
(CME) from the iris manipulation during the procedure, 16 of t
17 patients with visual acuity worse than 20/40 were reca
during July 1998. Refraction, automated perimetry, optic d
examination, and stereoscopic evaluation of the macula were
formed. Three patients, with best visual acuities of 20/50, 20
3 Had surgery in the 4th week after attack, did not
develop fibrin reaction, postop PAS 90°, needed
one medication

4 Had surgery in the 17th week after attack, did not
develop fibrin reaction, postop PAS 90°, needed
one medication

5 Had surgery in the 16th week after attack, did not
develop fibrin reaction, postop PAS 60°, needed
one medication

GSL 5 goniosynechialysis; PAS 5 peripheral anterior synechiae.
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Table 6. Complications

Complication No.

Fibrinoid anterior chamber reaction 10
Photophobia 7
Transient IOP elevation . 25 mmHg 5
Hyphema 5

IOP 5 intraocular pressure.

Figure 1. Postoperative gonioscopy showing exposure of the trabecular
meshwork with irregular pigmentation and remaining tiny peripheral
anterior synechiae.
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and 20/70, had clinically evident CME. These patients had
surgery at 3, 6, and 7 weeks after the acute angle-closure a
and all had developed a fibrinoid reaction during the early p
operative period. The patient with the worst acuity, 20/200,
developed diabetic maculopathy. Three had macular changes
patible with age-related macular degeneration. The remaining
patients had normal maculae. Visual field testing showed a
specific decrease in threshold sensitivity. They had 6- to 7-
nonreactive paralytic pupils.

Discussion

Forces causing blockage of the trabecular meshwork by
iris may be viewed as originating at four successive a
tomic levels: the iris (level 1, pupillary block), the cilia
body (level 2, plateau iris), the lens (level 3, phacomorp
glaucoma), and posterior to the lens (level 4, malignant
glaucoma).15 The more posterior the level at which the
angle-closure occurs, the more complex is diagnosis
treatment, since each level may have a component o
preceding levels.

In chronic ACG, portions of the anterior chamber an
are permanently closed by PAS.1 Peripheral anterior syn-
echiae may form in more than one way. Closure is o
circumferential in eyes with darker irides, beginning in
deepest portion of the angle and occurring evenly in
quadrants, giving the appearance over time of a prog
sively more anterior iris insertion (creeping angle-c
sure).10 It has long been assumed that eyes with progressive
PAS formation may develop an acute attack of angle-
sure when pupillary block closes the remaining portions
the angle unaffected by PAS.1 In other eyes, closure may
begin at the level of Schwalbe’s line.16–18 Permanent PAS
may also form during an acute attack and remain a
iridotomy has eliminated pupillary block. When PAS a
first noted after an acute attack has been broken, it is o
if not usually, difficult or impossible to differentiate the
causes.

Continued appositional angle-closure in the presence
patent iridotomy is an indication for argon laser periphe
iridoplasty.19,20 Angle-closure caused by level 3 or 4 block
is often unresponsive to iridotomy, although iridotom
should be performed to eliminate a pupillary block com
nent. Appositional closure remaining after iridotomy can
partially or entirely eliminated by argon laser periphe
iridoplasty.19,21–23

After elimination of pupillary block by iridotomy an
residual appositional closure by argon laser periphera
672
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doplasty, gonioscopy is necessary to evaluate the exte
synechial closure. Control of IOP after elimination of a
positional closure depends on the amount of damage to
trabecular meshwork, which may or may not correlate w
the extent of PAS. Intraocular pressure is usually eleva
when more than 180° of the angle is closed by PAS. W
more than 270° of the angle is closed, medical therap
usually ineffective and filtering surgery becomes nec
sary.2

Irreversible damage to the trabecular meshwork occ
in areas of persistent PAS with proliferation of iris tiss
into the intertrabecular spaces, obstructing aqueous outfl
Trabeculectomy is currently the definitive procedure
chronic ACG when IOP is uncontrolled. Nevertheless,
tration surgery has potentially serious complications, wh
are more common in eyes with ACG than in eyes w
open-angle glaucoma. Flat anterior chamber and malig
glaucoma occur more often in eyes with ACG. Use
antifibrotic agents has increased the possibility of late b
related endophthalmitis and bleb leaks.24 Filtration failure
occurs over time.25

Elimination of PAS and possible restoration of trabecu
function before irreversible structural changes is a logical
proach to the treatment of chronic ACG. Goniosynechialy
has been described to disinsert PAS.2 Complications include
bleeding, creation of an iridodialysis during surgery, a
marked postoperative inflammation.26 It iseffective in patients
with PAS present for less than 6 months to 1 year.2 However,
the long-term success of GSL also depends on the in
mechanism or mechanisms causing synechial closure. Pe
eral anterior synechiae may recur if the mechanism is
present. Twelve of our patients had undergone GSL alone
had recurrent PAS with elevated IOP. Argon laser periph
iridoplasty can also be used after surgery to further flatten
peripheral iris and prevent synechial reattachment.27

In our patients, the mean preoperative lens thicknes
A-scan biometry was 4.83 mm. Replacement of the nat
lens with a PCIOL provided more space (4.08 mm
PMMA intraocular lenses and 3.41 mm for silicone intrao
ular lenses) within the anterior segment, providing am
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room to perform GSL and decreasing crowding of
anterior chamber angle, lessening the chance of PAS re
rence. The success of GSL is similar in our study betw
eyes with PMMA and silicone IOP implantation.

Cataract extraction with PCIOL implantation is effective
patientswith primary ACG. Greve27 hasreported theeffect on
IOP of ECCE and PCIOL implantation in 21 eyes of
patients with primary ACG. In 14 cases, ECCE was perform
in lieu of a filtering procedure. Only five eyes needed antig
coma medication after surgery. The IOP was reduced ev
extensive PAS were present or ECCE was performed af
failed filtering procedure. Greve concluded that ECCE w
PCIOL implantation should be seriously considered as
procedure of choice in primary ACG instead of a filteri
procedure or combined cataract extraction and filtration. G
ning and Greve12 advocated cataract extraction over filtration
surgery, even in eyes with good visual acuity.

The success rate of GSL in aphakic eyes (87%) is tw
that in phakic ones (42%).5 Tanihara et al5 performed GSL
before cataract extraction when the two were combin
Lens extraction was combined with GSL in 63% of ey
Success as determined by IOP less than 20 mmHg was
in aphakic and pseudophakic eyes and 42% in phakic
after the first GSL. Five-year success was 82.6% and 37
respectively. In eight of ten eyes that had undergone un
cessful GSL alone, IOP came under control after a sec
GSL combined with lens extraction.5 In the series of
Shingleton et al,6 two patients who underwent GSL com-
bined with ECCE also had good postoperative IOP con
Twelve of our patients who had uncontrolled IOP af
initial GSL alone had IOP less than 20 mmHg witho
medications after phaco-GSL.

In our patients, postoperative IOP was reduced to
low to mid-teens regardless of the preoperative level.
eye developed a wound leak or cyclodialysis cleft. Po
operative hyposecretion is unlikely to be responsible
the IOP reduction, since no patient developed hypot
and mean IOP was stable 3 months after surgery. S
cessful GSL is accompanied by increased tonograp
outflow facility.5

The success rate of phaco-GSL did not change afte
third postoperative month. The IOP and extent of PAS h
been stable for up to 6 years, suggesting that long-las
success without gradually increasing chances of failur
possible. Phaco-GSL is best for those who have ha
previously normal trabecular meshwork that has rece
developed synechial closure. Candidates for phaco-G
should have uncontrolled IOP and synechial closure aft
patent laser iridotomy and peripheral iridoplasty.

The shorter the duration of synechial closure, the be
the prognosis. Among the five patients who had unsucc
ful phaco-GSL (Table 5), patients 4 and 5 had surgery
performed 4 months after the acute attack. Howeve
fibrinoid anterior chamber reaction commonly occurred
the operation was performed during the first 4 weeks a
the acute attack (patients 2and 3 in Table 5). Therefore, the
best timing for the operation appears to be 6 weeks afte
attack. Three patients with a fibrinoid reaction and vis
acuity of 20/50 or less had documented CME. This co
plication may result from the iris manipulation, and furth
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studies are necessary to determine just what proportion
patients with any visual acuity less than 20/20 devel
postoperative CME. It also remains to be determin
whether prevention of a marked inflammatory reaction c
reduce the incidence of CME. We were unable to determ
the cause of decreased acuity in nine patients with vis
acuity worse than 20/40 and cannot rule in or out t
possibility that these patients suffered visual damage a
result of the acute attack, which was not evident by d
examination after IOP had been extensively lowered. Aga
further experience will hopefully elucidate this situation.

Phacoemulsification offers several advantages o
ECCE. Intraoperative direct gonioscopy and GSL are be
performed with minimal corneal distortion and wound lea
in eyes undergoing small incision cataract extraction.
addition, the temporal approach spares the superior c
junctiva for future filtering surgery if needed. In conclusio
combined phacoemulsification, PCIOL implantation, a
goniosynechialysis is effective in reducing PAS and IOP
eyes with persistent PAS and uncontrolled IOP in patie
who had initially presented with acute ACG.
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What options do we have for the treatment of primary ang
closure glaucoma (PACG)? We can do phacoemulsification
or without goniosynechialysis (GSL). We can perform a trabe
lectomy with or without mitomycin, and we can perform a co
bined procedure of phacoemulsification and trabeculectomy.

The article by Teekhasaenee and Ritch deals with a sele
group of patients with acute primary angle-closure glauco
(APACG), all of whom had a recent attack of glaucoma a
peripheral anterior synechiae of more than 180°. All had a per
eral iridectomy and a peripheral iridoplasty. Still, after these p
cedures, their intraocular pressure (IOP) was uncontrolled
medical treatment. The study does not deal with longstan
APACG nor with chronic PACG. This article also does not d
with the question of whether the presence of a visual field de
should influence one’s management decision.

The authors propose that a phaco-GSL has advantages
trabeculectomy. It is not a comparative study, and thus we hav
data on the comparison of phacoemulsification alone versus
eculectomy in such patients nor do we know what the additio
value is of GSL versus phacoemulsification alone.

In the absence of a comparative study, what information do
have? In 1991, Gunning and I1 published data on the effect o
extracapsular cataract extraction without GSL in patients w
ACG. Recent long-term follow-up of 52 months showed an I
change from 28 mmHg before surgery to 17 mmHg after surg
(meds from 2.3 before surgery to 1.3 after surgery) in subacu
chronic PACG after clear lens extraction alone3). We suggested
that cataract extraction in many cases of ACG may have ad
tages over trabeculectomy.1,2 Based on recent literature, it ma
well be that the results of phacoemulsification are even better
those of extracapsular cataract extraction. In the absence
comparative study, we can compare the potential advantag
phacoemulsification plus GSL over trabeculectomy (Table 1
to
the
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seems that the postoperative IOP is in the same range for
procedures. Fibrinous reactions may occur after acute attack
angle closure whether the procedure is a phacoemulsification
trabeculectomy. Hyphemas may occur in both procedures. Irid
alysis was not reported in the current series. Intraocular pres
spikes are probably more likely to occur after phaco-GSL. In
experience, however, this should not be a problem when
patient is routinely controlled some hours after the operation. T
pressure spike can be treated by several simple techniques
have not found a deleterious effect on the visual field when
pressure spikes are appropriately treated. The well-known com
cations of a trabeculectomy with fibrosis inhibitor (e.g., thin ble
bleb leak, blebitis, flat anterior chamber, and hypotony) of cou
do not occur after phaco-GSL. There is the additional risk
malignant glaucoma after trabeculectomy in cases of ACG.

If a trabeculectomy is done first, there is a 20% chance
permanent IOP increase after cataract extraction. In our
studies, the visual acuity results were more satisfactory after
aract extraction (same or improved) than after trabeculectom

A more important reason for preferring phaco-GSL over tra
eculectomy is because the cause of ACG is an anatomic cond
By removing the lens, we potentially eliminate the cause of AC
Whether this procedure will be effective depends on the dam
that has been done during the angle closure. This will m
probably depend on the extent, duration, and intensity of the a
closure. Of course, recent iris apposition with subsequent incr
of IOP has a much better prognosis than longstanding periph
anterior synechia. Permanent damage to the trabecular mesh
may occur in the latter situation. This also raises the questio
how well we can differentiate between temporary iris apposit
and permanent closure. However, there seem to be good rea
for the choice of lens extraction (using a corneal approach) o
trabeculectomy, and a trabeculectomy can always be done in
small percentage of cases in which the lens extraction fails
control IOP. The trabeculectomy can then be performed in
safer situation of pseudophakia (deep anterior chamber).

Do we know the extra effect of GSL over phacoemulsificatio
Again, in the absence of a comparative study on the effec
e
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Table 1. Potential Advantages of Phacoemulsification plus GSL
over Trabeculectomy

Phaco-GSL TE-MMC

Postop IOP 13 10–13
Fibrinous reaction 6 6
Hyphema 6 6
Iridodialysis 2 2
IOP spike 11 1
Thin bleb, leak 2 6
Blebitis 2 6
Flat AC 2 6
Hypotony 2 1–5%
Malignant glaucoma 2 1

GSL 5 goniosynechialysis; TE 5 trabeculectomy; MMC 5 mitomycin C;
IOP 5 intraocular pressure; AC 5 anterior chamber.

Teekhasaenee and Ritch z Phacoemulsification–Goniosynechialysis
phacoemulsification with and without GSL, we have to find ot
proof. These authors claim that there is a relation between
extent of synechiae and the amount of pressure reduction. We
confirm this.3 We also know from other studies that goniosynec
alysis alone may have some effect on IOP in ACG. The chanc
recurrence of PAS is, however, greater when the lens is sti
place. The success of goniosynechialysis in pseudophakic ey
twice that of the success rate in phakic eyes. Even though t
data render an extra effect of GSL probable, it is not proof
comparative study would be of interest. Based on the informa
available currently, how do we manage acute PACG in th
e
n

f

is
e

patients who still have a raised IOP while taking medication af
peripheral iridectomy or iridoplasty?

Considerations here are the time lapse after the attack, exte
PAS, visual acuity, and visual field defect. The current autho
recommend performing phaco-GSL at 6 weeks after the atta
They do not mention the status of the visual acuity or of the visu
field. Sixteen of their eyes had a visual acuity between 20/20 a
20/40. If we want to change the anatomic situation, this may ha
to be done irrespective of visual acuity. We would like to sugge
that even after a longer postattack period, it would still be wor
while to perform phacoemulsification first. As has been said b
fore, a trabeculectomy can always be done at a later stage.

Combined phacotrabeculectomy should perhaps be reserved
extensive, longstanding synechial closure with substantial visual fi
defects. Again, late trabeculectomy has advantages, particularly w
the eye is more quiet and pseudophakic. Given the current evide
there seems to be little indication for trabeculectomy alone.
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