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Short-term effects of neodymium-YAG transscleral
cyclocoagulation in patients with uncontrolled
glaucoma
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SUMMARY Transscleral Nd-YAG cyclocoagulation has been reported to lower intraocular
pressure (TOP) in animals, eyes and more recently in human eyes. We treated 14 patients with
uncontrolled TOP using this technique. Three patients were lost to follow-up. The mean follow-up
time was 12 (SD 2.6) weeks. There was a decrease in TOP in all patients. Seven patients had final
TOP readings -25 mmHg (63.6%). Six patients had TOP -21 mmHg (54-5%). Fairly severe
complications occurred in most patients. None, however, developed phthisis bulbi. Two patients
had one treatment (18M), eight patients had two treatments (72%), and one patient had three
treatments (9%). This preliminary study confirms that Nd-YAG cyclocoagulation effectively
lowers IOP in patients with uncontrolled glaucoma over the short term.

Beckman et al. reported that trans-scleral ruby laser
treatment of the ciliary body lowers 1OP in both
animals and human eyes by causing destruction of
the ciliary body.' 2 In 1985 Wilensky et al. reported
that trans-scleral Nd-YAG cyclocoagulation can be
used to decrease IOP in rabbits.3 This effect has
recently been confirmed by Devenyi et al.4
The purpose of this pilot study was to determine

whether trans-scleral Nd-YAG cyclocoagulation can
lower IOP in patients with uncontrolled glaucoma.

Material and methods

Prior to the start of this study a recently enucleated
human cadaver eye was treated with Nd-YAG laser
2-3 mm from the limbus with energy levels as
indicated below. This eye was then studied histo-
pathologically to ensure that the laser was focused in
the region of the ciliary processes.

Fourteen patients with uncontrolled IOP were
treated with the trans-scleral Nd-YAG (thermal
mode) cyclocoagulation as follows. All patients were
admitted to hospital. All received a complete
physical and ocular examination which included

Correspondence to Dr G E Trope, FRCS(C), Glaucoma Service,
Toronto General Hospital, 200 Elizabeth Street, EN 5-308 Toronto,
Ontario, Canada M5G 2C4.

visual acuity, slit-lamp, Goldmann applanation
tonometry, gonioscopy, and funduscopy. Informed
consent was obtained from all patients.
Of the 14 patients treated 10 had neovascular

glaucoma (NVG), three had secondary angle closure
glaucoma (2nd ACG), and one had aniridia.

All patients were given retrobulbar anaesthesia
with 3-4 ml xylocaine 2% bupivacaine 0-5% mixture
15 minutes before the treatment. A lid speculum and
tooth forceps were used to keep the eye open and to
move the eye so that the laser beam could be applied
as perpendicular to the sclera as possible.
The Lasag Microruptor-2 neodymium-YAG laser

Hene Beam focused on conjunctiva

Laser Beam focused on ciliary processes
Fig. 1 Laser beamfocused on the ciliary processes by
offsetting the machine '9'.
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2-3mm

LASAG MR2 (MM)
Mean ENERGY= 2 J
1=20 ms.
Offset=9 (3,6mm)

Fig. 2 Location andnumberofNd-YA Glaser burns in
relation to the limbus.

set in the thermal mode was used. The mean energy
was 2-10 joules (198-2-25 J) at 20 ms. The Hene
beam was focused on the conjunctival surface with
the offset at '9' (Fig. 1). The mean number of laser
burns given to each patient was (40±2), 2-3 mm from
the limbus as measured with a caliper through 360°
(Fig. 2).
The patients' mean age was 58-7 years (32-80

years). Six patients were females and eight were
males. Pretreatment visual acuity ranged from count-
ing fingers at 1-5 m to no light perception.

Post-treatment therapy included Pred Forte
(prednisolone) 3-4 hourly and atropine 1% twice
daily. All pre-treatment antiglaucoma medications
were continued. Pain medication was prescribed if
required.

All patients had an ocular examination and IOP
check 24 hours after treatment and were then dis-
charged from the hospital. The follow-up protocol
included weekly, monthly, three-monthly, and then
six-monthly examinations.

If the IOP 330 mmHg after one month the
treatment was repeated up to three times. If the IOP
did not drop to below 25 mmHg after three treat-
ments, this result was considered a treatment failure.
Student's t test was used to compare pre-laser with
post-laser IOP levels.

Results

Three patients were lost to follow-up. Fig. 3 shows
the IOP response to treatment. As indicated seven
patients (63.6%) had IOP -25 mmHg. Six patients
(54-5%) had an IOP drop 621 mmHg.

Fig. 4 shows the mean pre-laser and post-laser
IOPs for the treated group as a whole. As indicated,
there was a substantial drop in IOP from 48-5 mmHg
to 24-2 mmHg, which was statistically significant.
The success rate differed according to the type of

glaucoma. It was 57% for NVG and 75% for the
others.
Of the 11 patients studied, two received one

treatment, eight received two treatments, and one
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Fig. 3 1OP readings before and afterNd-YAG laser
treatment. Rx=treatment.

had three treatments. The mean follow-up time was
12*0 (SD 2-6) weeks.

Post-treatment visual acuity remained the same
in eight patients, improved in two patients, and
deteriorated in one patient owing to development of
a dense cataract.
Table 1 lists the complications seen in the eleven

patients. As indicated, all patients developed corneal
oedema, conjunctival injection, and iritis after treat-
ment. Pain and gas bubbles in the anterior chamber
were seen in five patients. Hypopyon developed in
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Table 1 Complications in 1I patients

Complications No. ofpatients
affected

Corneal oedema 11
Conj. injection 11
Iritis 11
Pain 5
Gas in anterior chamber 5
Hypopyon 4
Hyphaema 3
Cataract
Vitreous haemorrhage
Phthisis ()

four patients. Hyphaema developed in three patients.
Cataract and vitreous haemorrhage developed in one
patient. None of our patients developed phthisis
bulbi over this time period.

Discussion

Uncontrolled glaucoma despite maximum medical
therapy and failed filtration surgery remains a
challenge to the surgeon. Many types of treatment
are advocated, including cyclocryotherapy,'
modified trabeculectomy," seton implantation,'
trabeculectomy with 5-fluorouracil,' and therapeutic
ultrasound.9 No method has proved to be entirely
successful.
The Nd-YAG laser emits infrared light (wave-

length 1064 nm). This has been shown to penetrate
six times more deeply into tissues than argon laser
before being absorbed. "' The Nd-YAG in its thermal
mode produces relatively low power outputs (100-
200 W) owing to the long duration of the pulse (10-20
ms). During trans-scleral Nd-YAG cyclocoagulation
the infrared energy penetrates the sclera, eventually
being absorbed by the melanin in the ciliary pro-
cesses' pigment epithelium. The light energy is con-
verted to heat in this tissue, with damage of the ciliary
processes. This results in decreased aqueous produc-
tion, leading to a drop in IOP. Devenyi et al. recently
reported that the sclera is not affected by this
procedure.4
Our preliminary results show that trans-scleral Nd-

YAG cyclocoagulation successfully decreases IOP in
all patients with uncontrolled glaucoma. However,
only 63-6% of patients had a drop in IOP to 25 mmHg
or less. This result is similar to Beckman and
Waeltermann's results with the ruby laser."

Master et al. recently reported that 2-0 J/pulse is
an adequate energy level to lower the IOP in patients

with uncontrolled glaucoma without producing
phthisis bulbi.'2 Our study confirms this. But larger
numbers of patients and longer follow-up times are
required before the ideal energy levels can be
recommended.

Despite being treated with low energy levels all
our patients developed complications. Many were
mild, but one patient (with NVG) developed a
vitreous haemorrhage and cataract. Whether
this complication was due to the Nd-YAG laser or to
the natural history of the disease is not clear.

In conclusion, trans-scleral Nd-YAG cyclocoagu-
lation appears to be an effective method of lowering
the IOP in patients with severe uncontrolled
glaucoma. It is, however, associated with significant
complications. Long-term effects of this form of
treatment on both IOP and ocular structures are not
yet known.

We thank Dr Milan Tytla for the statistical advice and the ophthal-
mology residents at Toronto General Hospital for their help. We
also thank Drs Feldman, Dixon, Shea, Wiss, and Nolan for referring
patients. We thank Mara Bajc for typing the manuscript.
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