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Purpose of review

Recent advances in the management of acute primary angle

closure include argon laser peripheral iridoplasty,

immediate anterior chamber paracentesis, and cataract or

lens extraction by phacoemulsification. This review

summarizes current thoughts on the role of these treatment

modalities.

Recent findings

Argon laser peripheral iridoplasty has been shown to be

superior to treatments using combined topical and systemic

medications in controlling intraocular pressure in acute

primary angle closure. Immediate paracentesis has been

shown to be very effective for aborting the condition. This is

a good alternative for suitable cases and especially in

settings in which laser equipment is not readily available.

Cataract or lens extraction by phacoemulsification appears

to be promising in preventing progression to chronic angle

closure glaucoma after acute primary angle closure.

Summary

Surgical trials are underway to examine the role of cataract/

lens extraction in post-acute primary angle closure. This

technique has the potential to prevent recurrence of the

condition and progression to chronic angle closure

glaucoma. With existing and upcoming new data on

managing acute primary angle closure, it is hopeful that a

more optimal treatment algorithm will be established soon.
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Abbreviations
ALPI a
rized
rgon laser peripheral iridoplasty

APAC a
cute primary angle closure

CACG c
hronic angle closure glaucoma

IOP in
traocular pressure
� 2007 Lippincott Williams & Wilkins
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Introduction
The treatment for acute primary angle closure (APAC) has

conventionally been the use of both topical and systemic

intraocular pressure (IOP)-lowering medications. As soon

as IOP is controlled and sufficient corneal clarity is re-

established, laser peripheral iridotomy has been the next

step in treatment, with the aim of preventing recurrence of

the acute disease, and also to prevent progression to

chronic angle closure glaucoma (CACG).

This conventional management algorithm has many

limitations, and it is because of these limitations that a

number of trials have been undertaken in recent years,

with the hope of moving one step closer to the ideal

treatment algorithm for APAC.

Intraocular pressure control in acute primary
angle closure: limitations of conventional
systemic medications
The initial treatment for APAC aims at rapidly reducing

IOP, so as to relieve excruciating symptoms and prevent

further irreversible ocular tissue damage [1], before the

definitive treatment of laser peripheral iridotomy can

be safely performed. The initial treatment may involve

one or more of the following IOP-lowering drugs: topical

ß-blocker, for example, timolol; topical miotic agent, for

example, pilocarpine; systemic (oral/intravenous) carbo-

nic anhydrase inhibitor, for example, acetazolamide; oral

hyperosmotic agent, for example, glycerol; intravenous

hyperosmotic agent, for example, mannitol. Topical

steroids may also be used to control inflammation before

surgery.

These treatments may fail to reduce IOP in a significant

proportion of APAC patients. Even when they are

effective, they may take hours, or even days, to reduce

IOP to a safe and symptom-free level. The longer

the duration of IOP rise, the more irreversible damage
 reproduction of this article is prohibited.
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there is to the optic nerve head, iris, lens, endothelium

and drainage pathways [1]. Patients may suffer prolonged

periods of excruciating symptoms. Furthermore, the

systemic drugs may cause systemic side effects, such

as paraesthesiae, drowsiness, confusion, loss of appetite,

polydipsia and polyuria. More serious systemic side

effects may also occur with carbonic anhydrase inhibitors,

such as metabolic acidosis and electrolyte disturb-

ance [2,3], respiratory failure [4], Stevens-Johnson

syndrome [5], and blood dyscrasias [6]. Systemic

hyperosmotic agents can cause metabolic disturbance

such as acidosis, pulmonary edema and congestive

heart failure, acute renal failure, and even intracranial

hemorrhage and anaphylactic reaction [7,8]. For these

reasons, current medical regimens to control IOP in

APAC patients are not optimal.

Argon laser peripheral iridoplasty: a new role
for an old procedure in acute primary angle
closure
Argon laser peripheral iridoplasty (ALPI) [9] has long

been used to mechanically open up the angle in

medically resistant APAC. It involves the placement of

a ring of contraction burns on the peripheral iris to

contract the iris stroma near the angle. This mechanically

pulls open the angle and lowers the IOP, allowing the eye

to become quiet before the definitive treatment of laser

peripheral iridotomy in APAC. The usual practice was to

perform ALPI after maximal medications fail to control

the IOP in APAC [9,10].

If ALPI can reduce IOP rapidly in almost all cases of

medically resistant APAC, why can it not be used in other

cases of APAC as well? The potential advantages of

immediate ALPI are shortening the period of high

IOP, and thus minimizing the extent of ocular tissue

damage, especially optic nerve head damage; replacing

the use of systemic carbonic anhydrase inhibitor and

hyperosmotic agents, so that patients are spared the risk

of any systemic side effects [11]. The idea of employing

ALPI as the immediate first-line treatment for APAC was

conceived in 1997.

Surgical trials establishing a role for argon
laser peripheral iridoplasty as first-line
treatment for acute primary angle closure
A series of preliminary studies were initiated in Hong Kong

in 1997 to test the hypothesis of ALPI being an effective

and safe immediate first-line treatment for APAC in place

of conventional systemic IOP-lowering medications.

The first pilot project [12] involved 10 consecutive

patients with APAC. After administration of topical

timolol and pilocarpine, ALPI was performed on the

attack eye with no systemic IOP-lowering medications.

The mean IOP of the 10 APAC eyes was very
opyright © Lippincott Williams & Wilkins. Unauth
rapidly reduced from a pretreatment level of 59.5 to

21.7 mmHg at 30 min after ALPI, and 16 mmHg at 1 h

after ALPI. Symptoms were rapidly relieved. ALPI

was effective in every one of the 10 recruited patients,

and no serious complications had arisen from the laser

procedure.

A follow-up study confirmed that the IOP reduction was

predominantly due to the ALPI, and not the topical

timolol and pilocarpine [13]. It was also later shown that

treatment of only 1808 of the peripheral iris with ALPI

may be sufficient to reduce IOP in the majority of APAC

cases, and so partial optical obstruction of the peripheral

iris by corneal opacities need not be a contraindication for

ALPI treatment [14]. Apart from argon laser, diode laser

was also demonstrated to be effective for peripheral

iridoplasty in APAC, with inherent advantages [15].

The safety of laser peripheral iridoplasty was confirmed

by all these preliminary studies.

In 2000, a randomized controlled interventional trial

comparing ALPI against conventional systemic IOP-

lowering medications in the first-line treatment of APAC

was commenced in Hong Kong [11]. Seventy-three eyes

of 64 consecutive patients with their first presentation of

APAC, with IOP greater than 40 mmHg, were recruited

into the study. The APAC eye of each consenting patient

received topical pilocarpine (4%) and topical timolol

(0.5%). The patients were then randomized into one of

two treatment groups. The ALPI group received

immediate ALPI under topical anesthesia. The laser

was initially set at an energy level of 200 mW, and titrated

according to response. The duration of each laser pulse

was 0.5 s, with a spot size of 500mm. The laser beam

was focused onto the peripheral iris as close to the limbus

as possible with the Abraham Iridectomy Laser Lens

(Ocular Instruments, Inc., Bellevue, USA). All four

quadrants (3608) were treated whenever possible. The

endpoint was reached when localized iris contraction at

the treated area became visible. The Medical Treatment

group was given 500 mg of intravenous acetazolamide,

followed by oral acetazolamide 250 mg four times a day,

and oral potassium supplement, until IOP normalized.

Intravenous mannitol would also be administered to the

latter group if the presenting IOP was higher than

60 mmHg. The APAC eye of both groups continued

to receive topical pilocarpine (1%) until peripheral

iridotomy could be performed.

In the end, 33 APAC eyes of 32 patients were randomized

to receive immediate ALPI, while 40 APAC eyes of 32

patients had conventional systemic medical therapy.

Both treatment groups were matched for age, duration

of attack, and IOP at presentation. The ALPI-treated

group had lower IOP than the medically treated group, at

15 min, 30 min, and 1 h after the start of treatment
orized reproduction of this article is prohibited.
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(Fig. 1). The differences were statistically signifi-

cant. The differences in IOP became statistically

insignificant from 2 h onwards. The duration of attack

did not affect the efficacy of ALPI in reducing IOP in

APAC. No serious laser complications occurred.

From this study, the authors concluded that ALPI is

significantly more effective than conventional systemic

medications in reducing IOP in APAC not suitable for

immediate laser peripheral iridotomy, within the first 2 h

from the initiation of treatment. ALPI is a safe and

more effective alternative to conventional systemic

medications in the management of APAC.

It is believed that ALPI mechanically pulls open the

closed drainage angle, thereby allowing aqueous to

escape through the trabecular meshwork. This hypoth-

esis was supported by an ultrasound biomicroscopy study

[12]. Since the appositional closure of the drainage angle

in a grossly inflamed eye during an acute attack may

conceptually predispose to peripheral anterior synechiae

formation, ALPI may, at least in theory, reduce the
opyright © Lippincott Williams & Wilkins. Unautho

Figure 1 Randomized controlled trial comparing argon laser perip

pressure (IOP)-lowering medications as first-line treatment of acut
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chance of peripheral anterior synechiae formation by

reducing the duration of appositional angle closure. This

may potentially help reduce the chance of subsequent

progression to CACG. A recent study has provided

evidence in support of this hypothesis, though the

differences have not reached statistical significance with

a mean follow up of around 16 months [16�].

Immediate anterior chamber paracentesis: a
safe and effective adjunct to systemic
medications?
In cases when laser iridoplasty is not possible, immedi-

ate paracentesis has been proposed as an alternative

procedure to rapidly lower the IOP in APAC [17]. The

unique advantage of immediate anterior chamber

paracentesis lies in the rapidity of IOP control (Fig. 2)

and almost instantaneous relief of the severe symptoms

[17]. Rapid IOP control limits the extent of ocular tissue

damage from high IOP. For a sustained pressure reduction,

it appears that conventional medications are still necessary

when paracentesis has been performed [17]. Furthermore,

laser iridotomy is also necessary after paracentesis to
rized reproduction of this article is prohibited.
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Figure 2 Profiles of mean intraocular pressure in acute primary angle closure eyes treated with immediate anterior chamber

paracentesis and systemic medications compared with those treated with systemic medications in a conventional fashion
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eliminate pupil block. Since paracentesis reduces IOP

and clears corneal edema so rapidly, it may allow laser

peripheral iridotomy to be performed earlier than is

conventionally possible.

The performance of anterior chamber paracentesis in

an eye with APAC appears to pose many unique

technical difficulties. First of all, the patient is in severe

pain and may be photophobic. The patient may not

cooperate fully at the slit lamp, and eyelid speculum is

often, if not always, required for a safe procedure. The

patient may be nauseated, or even vomiting. The

patient may thus not be able to stay entirely still on

the chin rest at the slit lamp. An APAC eye has a

shallow anterior chamber, and thus the risk of iris or

lens damage from the paracentesis slit knife is present.

In our experience, the additional discomfort arising

from the paracentesis is minimal compared with what

has been caused by APAC. The time required for the

procedure is also very short, usually taking a few

seconds only. The key is to encourage and explain
opyright © Lippincott Williams & Wilkins. Unauth
the procedure adequately to the patient. We have

encountered no difficulties in finishing the procedures.

It goes without saying that we do not perform

paracentesis in patients who cannot cooperate and in

eyes that have a very shallow anterior chamber depth.

Most of the cases that we encounter do not have very

shallow anterior chambers. One practical tip is to enter

the anterior chamber with only a short section of the

fine tip of the slit knife, thereby limiting the risk of

lens/iris damage. A slight twist of the slit knife after

entering the anterior chamber will open up the small

slit wound, allowing aqueous to come out easily. We do

not drain the aqueous in one go. We twist back the slit

knife after a little bit of aqueous has come out so that

the drainage will be stopped. We wait for a few seconds

and then repeat the procedure once or twice to com-

plete the decompression. This manner of controlled

and stepwise reduction of IOP will minimize the risk of

decompression retinopathy. Last but not least, as this is

an intraocular procedure, it is important that aseptic

techniques are practiced.
orized reproduction of this article is prohibited.
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Immediate ALPI can lower IOP and relieve symptoms

in APAC almost as rapidly, but the argon laser may not

be readily available in most emergency settings.

Furthermore, immediate laser iridoplasty also requires

round-the-clock availability of such expertise, which

may pose logistical difficulties. The equipment

necessary for immediate anterior chamber paracentesis,

however, is minimal, and can be made readily available

in any emergency setting. Furthermore, it is envisaged

that after proper training, on-call ophthalmology

residents may also be competent enough to perform

an effective and safe paracentesis. The role and benefits

of paracentesis in the management of APAC have yet to

be more clearly defined by prospective randomized

clinical trials.

Post-acute primary angle closure treatment
Once IOP has been controlled in APAC (post-APAC), the

target of the next step in treatment is to prevent

recurrence of the acute attack, and to avoid progression

to CACG. The ideal treatment for APAC should, on the

one hand, eliminate any pupillary block to prevent future

attacks, and on the other, should widen the angle and

eliminate any residual appositional closure as much as

possible to prevent progression to CACG.

Traditionally, the treatment of choice has been laser

peripheral iridotomy. The efficacy of laser peripheral

iridotomy in preventing recurrence of acute angle closure

in oriental eyes has not been well studied. Its ability to

prevent progression to CACG has, however, been shown

to be limited. In one study, 58.1% of APAC eyes treated

with conventional medical regimes followed by laser

peripheral iridotomy progressed to CACG after a mean

follow up of 50.3 months [18]. An alternative treatment

that can do better than this has to be found.

The role of early lens extraction in post-acute
primary angle closure
The thickness of the crystalline lens contributes to

pupillary blockade in a predisposed eye. This may explain

the incidence of APAC increasing with age. In APAC

patients with coexisting visually significant cataract,

cataract extraction and capsular implantation of an

intraocular lens has the added advantage of deepening

the anterior chamber and widening the drainage angle. We

hypothesized that cataract extraction in APAC patients

should effectively eliminate, or at least reduce, the risk of

recurrence of acute angle re-closure. The widening effect

this therapeutic regime has on the drainage angle may

also reduce the risk of progression of peripheral anterior

synechiae and development of CACG.

We are currently undertaking a randomized controlled

trial comparing early phacoemulsification and conven-

tional argon laser peripheral iridotomy on IOP rise after
opyright © Lippincott Williams & Wilkins. Unautho
APAC. The 6-month results have been very encouraging

(authors’ unpublished data) in terms of IOP rise. There

are 31 eyes in each arm and the IOP rise rates were 3.2%

and 28.3% for the phacoemulsification and iridotomy

groups, respectively. We are preparing a manuscript to

report the full details and results of the study.

In our study, we performed phacoemulsification about

7� 3 days after aborting APAC but without peripheral

laser iridotomy. The anterior chamber was often shallow.

Posterior synechiae was not uncommon, and the pupil

was often difficult to fully dilate. The iris was often

atrophic and atonic. Epithelial corneal edema is common

and the zonules were weaker than normal. All the

above increase the risk of surgery. Regional instead of

topical anesthesia is recommended as the eyes were very

sensitive to pain and postoperative fibrinous reaction is

common if intensive peri and postoperative anti-inflam-

matory treatments were not given. Our overall view is

that phacoemulsification is doable soon after aborting

APAC but this is skill dependent and not without risk.

A better option is to perform the surgery about 4 weeks

after APAC when the eye has settled down adequately

and the IOP has not yet risen. It appears further studies to

define the role and best timing of phacoemulsification in

the prevention of CACG after APAC are warranted.

Conclusions
Systemic IOP-lowering medications and laser peripheral

iridotomy have, for decades, been the unchallenged

treatment of choice in APAC. In light of recently avail-

able data, especially those from studies on oriental eyes, it

has become increasingly clear that the conventional

approach is still far from ideal.

ALPI has recently been shown to be superior to the

conventional approach in IOP control. We highly recom-

mend this method for treating APAC. Immediate anterior

chamber paracentesis appears to be safe and very effec-

tive in IOP control for suitable cases. Surgical trials are on

the way to examine the role of cataract/lens extraction in

post-APAC. This method has the potential to prevent

recurrence of APAC and progression to CACG. It is

hoped that these clinical trials will result in better treat-

ment algorithms for the management of APAC.
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