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M
ultiple mechanisms can contribute to angle

closure, including pupillary block, plateau

iris syndrome, phacomorphia, and uveal

effusion syndrome. Management often

includes laser peripheral iridotomy (LPI) as first-line treat-

ment for an angle deemed to be at risk.1 Although an LPI

can relieve pupillary block, it does not address the other

potential causes of angle closure. If the angle remains

closed or narrow after an LPI and/or the IOP remains

above target, further management may be indicated to

address one of the other causes. 

Plateau iris is apparent clinically as a flat iris plane, a

“double-hump” appearance on gonioscopy, and often a

relatively deep central anterior chamber despite the pres-

ence of a patent LPI. Anatomically, the plateau iris config-

uration is defined as anteriorly positioned ciliary process-

es that push the peripheral iris forward, resulting in irido-

trabecular proximity or contact. An eye with this config-

uration and elevated IOP carries a diagnosis of plateau

iris syndrome.2

The goal of traditional treatments is to halt the pro-

gression of glaucoma, but they do not directly address

the underlying issue of anteriorly positioned ciliary pro-

cesses. Ultrasound biomicroscopy studies performed

before and after lensectomy demonstrate that iridociliary

apposition seems to persist in plateau iris syndrome

despite cataract extraction.3

Laser iridoplasty is highly effective in eliminating resid-

ual appositional closure after LPI in plateau iris syndrome.

Recently, we have been studying a new technique we

term endocycloplasty (ECPL), for which the early results

are promising. 

ABOUT THE PROCEDURE

Endoscopic cyclophotocoagulation (ECP) was first

reported by Uram in 1992 as a technique to shrink and

ablate the ciliary processes’ nonpigmented epithelium

under direct visualization.4 Since its introduction, this

procedure has proven to be useful in the treatment of

various types of glaucoma and in combination with

other procedures such as phacoemulsification.5-9 Com-

bined with cataract surgery, ECP causes less inflamma-

tion and a lower incidence of hyphema when compared

to trabeculectomy with cataract surgery.9 ECP has mainly

been reported as a treatment in open-angle glaucoma for

its effect on reducing aqueous flow. In ECPL, endoscopic

diode laser energy is applied to the posterior aspect of

the ciliary processes with the goal of shrinkage but not

destruction. Ablation pulls the entire ciliary process, in-

cluding its anterior head, posteriorly. It thereby widens

the anatomic angle and flattens the peripheral iris. The

procedure should also decrease aqueous production to

some degree. 

Because recalcitrant angle-closure glaucoma (ACG) can

be difficult to manage and filtering surgery in these eyes

can be challenging, phacoemulsification plus ECPL may

be an effective treatment option in these eyes. There are

currently no studies or publications, however, evaluating

the effectiveness of ECPL. 

SURGICAL TECHNIQUE

Phacoemulsification and IOL surgery are performed

prior to ECPL. We prefer a clear corneal incision for ease

of access and its self-sealing properties, although a limbal

or scleral tunnel incision may also be used. The same inci-

sion is typically used for both phacoemulsification and

ECPL. We inject a cohesive ophthalmic viscosurgical

device to expand the ciliary sulcus and create space for

the endoscopic probe. The 20-gauge curved ECP probe

(Endo Optiks, Little Silver, NJ), which consists of a fiber-

optic camera and a diode laser that emits pulsed contin-

uous wave energy at 810 nm, is placed through the main

incision. We set the laser to continuous-delivery mode

with 250 to 350 mW of power. We visualize the ciliary

processes by passing the curved probe behind the iris

and into the sulcus. A red aiming beam is aligned with

the posterior aspect of the ciliary processes. It is impor-

tant to start lasering at the posterior tail aspect of the cil-

iary processes and to observe the processes retreat poste-

riorly, not anteriorly. 

The endpoint of laser treatment is marked by ade-

quate shrinkage and whitening of the ciliary process

(Figure 1). The amount of energy delivered can be titrat-

ed by adjusting the distance between the probe’s tip and
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the ciliary process or by adjusting the power settings.

Care must be taken to avoid the application of too much

energy, causing the ciliary process to “pop.” Over-

treatment may lead to excessive postoperative inflamma-

tion and a breakdown of the blood-aqueous barrier and

its sequelae. 

The curved probe is first oriented 45º to the left of the

incision. We apply continuous laser energy while rotating

the instrument onto new processes until the probe

reaches 45º to the right of the incision. This strategy

allows 270º of treatment of the ciliary body through one

incision. 

If we notice extensive peripheral anterior synechiae

during surgery, we perform goniosynechiolysis. 

After laser treatment, we evacuate the ophthalmic vis-

cosurgical device using an automated I/A method. We

then fill the anterior chamber with balanced salt solution

and hydrate the wounds to ensure watertight closure. 

After surgery, patients use a topical nonsteroidal anti-

inflammatory drug, a topical antibiotic, and a topical

steroid. Their preoperative glaucoma medications are

continued at first but often may be sequentially discon-

tinued during the postoperative period. In many cases,

our patients have been able to discontinue all glaucoma

medications with sufficient opening of the anterior

chamber angle and a decrease in aqueous production. 

PRELIMINARY RE SULTS

We conducted a retrospective review of 58 patients

who were treated with combined phacoemulsification

and ECPL for ACG secondary to plateau iris. They were

assessed postoperatively by clinical examination, anterior

segment optical coherence tomography (AS-OCT), and

ultrasound biomicroscopy. 

Three months postoperatively, mean IOP decreased

from 17.3 to 13.3 mm Hg, and the average number of

glaucoma medications decreased from 1.7 to 0.7. The

nasal angle, graded by Shaffer classification, widened

from a mean of 0.96 to 2.82 on gonioscopy (P < .01 for all

results).10 AS-OCT demonstrated opening of the angle

postoperatively (Figures 2 and 3). 

Adverse events were relatively mild, and all resolved.

They included corneal edema (three patients), persist-

ent anterior uveitis (one patient), and hyphema (two

patients). Hypotony is one of the more severe complica-

tions associated with traditional ECP, but we did not

observe this problem after ECPL. 

CONCLUSION

Currently, no treatment definitively addresses ACG sec-

ondary to plateau iris syndrome. Phacoemulsification

alone does not appear to resolve the pure plateau mech-

anism of angle closure due to high ciliary body insertion.

Our preliminary results suggest that ECPL in combination

with phacoemulsification and an IOL’s implantation

directly treats this underlying anatomical anomaly. The

proposed technique with 270º of treatment appears to

open the anterior chamber angle, lower IOP, and de-

crease the patient’s dependence on topical glaucoma

medication while maintaining a low complication profile. 

The retrospective nature of our study and relatively

short follow-up period have several weaknesses that will
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Figure 2. Preoperatively, AS-OCT of an eye with plateau iris

syndrome shows that both the nasal and temporal angles are

very narrow with slit/closed openings.Figure 1. Treated areas show posterior shrinkage of the cil-

iary processes. Untreated ciliary processes are positioned

anteriorly. Note that the aiming beam of the laser is posi-

tioned toward the posterior half of the process.

Figure 3. ECPL has mechanically opened the nasal angle.The

untreated temporal angle remains very narrow with a slit

opening from anteriorly positioned ciliary body processes.



have to be addressed with future research. Nonetheless,

based on our early results, we believe that ECPL is a

promising technique for the management of ACG sec-

ondary to plateau iris syndrome. A prospective random-

ized controlled trial comparing phacoemulsification with

ECPL versus phacoemulsification alone for angle closure

due to plateau iris is underway and may help to clarify

the role of ECPL. At present, laser peripheral iridoplasty

continues to be the standard treatment for angles that

remain closed after LPI in plateau iris syndrome. ❏
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