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Effects of topical indomethacin pretreatment on argon
laser trabeculoplasty: a randomised, double-masked
study on black South Africans
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SUMMARY This randomised, double-masked study on 45 black South Africans compares the effect
of topical indomethacin pretreatment with that of placebo on the immediate postoperative increase
or reduction in intraocular pressure one week and one month after argon laser trabeculoplasty.
There was no significant difference in the incidence and the magnitude of the immediate
postoperative intraocular pressure increase between the two groups, though they occurred
significantly later in the indomethacin-treated group (p<OO1). Although no effect of indo-
methacin pretreatment on the intraocular pressure reduction was evident after one week, a
significant adverse effect of the drug was demonstrated after one month (p<O0O1).

Since its introduction argon laser trabeculoplasty' has
proved very successful in the treatment of open angle
glaucoma.2-6 It is indicated for patients whose intra-
ocular pressures are not controlled on the maximum
tolerated medical therapy.
The early complications of the procedure are well

known." Two of these are of great concern. The first
is immediate postoperative intraocular pressure in-
crease, which can lead to rapid visual field loss. The
second is postoperative intraocular inflammation,
which can possibly contribute to the immediate
postoperative intraocular pressure increase and affect
the long-term control of the glaucoma. A number of
techniques have been tried in an attempt to overcome
these problems. It has been found that argon laser
trabeculoplasty, when applied to only one half (1800),
rather than the whole circumference (360°) of the
trabecular meshwork, can decrease the magnitude,
but not the incidence, of the immediate postopera-
tive intraocular pressure increase.9 Corticosteroid
pretreatment on the other hand does not influence
either the immediate postoperative intraocular
pressure increase or the intraocular pressure two
months later."'
We conducted a randomised double-masked study

using 1% indomethacin in aqueous suspension prior
Correspondence to Dr Y A Gelfand, Departmcnt of Ophthal-
mology, Medical School, York Road, Parktown, Johanncsburg,
South Africa 2193.

to argon laser trabeculoplasty to check the influence
of this drug on the incidence and the magnitude of the
immediate postoperative intraocular pressure in-
crease as well as the intraocular pressure one week
and one month after the operation. To our knowledge
this is the first study to analyse the effect of topical
indomethacin pretreatment on the intraocular
pressures following argon laser trabeculoplasty.

Subjects and methods

Forty-five consecutive South African black patients
for whom argon laser trabeculoplasty was indicated
were included in this randomised, double-masked
study conducted from August 1983 to May 1984. The
study was approved by the Ethics Committee of
Baragwanath Hospital, Soweto, South Africa, and
all patients gave their formal consent. Each patient
received treatment in one eye only. All had open-
angle glaucoma, with intraocular pressures inad-
equately controlled by the maximum tolerated medi-
cation. The following patients were excluded from
the study: those with only one eye; those under the
age of 40; those who within the previous four months
had undergone intraocular surgery in the eye to be
treated; those in whom there was poor visibility of the
trabecular meshwork due to an extremely narrow
angle, corneal oedema, etc.; those with anterior
uveitis; those who had previously received argon
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laser trabeculoplasty to one half of the angle in the
eye to be treated; and those who were unable to co-
operate at the slit lamp.
Two sets of identical bottles, one containing 5 ml of

1% indomethacin ophthalmic suspension in aqueous
solution and one containing 5 ml of placebo, were
supplied by MSD (Merck Sharp and Dohme Inter-
national, South Africa). These bottles had previously
been randomised and then labelled with consecutive
numbers, in which sequence they were given to
consecutive patients. The code was kept by one of us
(MW), who was not directly involved in the study.
One drop of indomethacin ophthalmic suspension
(or placebo) was administered by a nursing sister to
the eye to be treated at 2 hours, 1-5 hours, 1 hour, and
0-5 hour prior to the operation.
Argon laser trabeculoplasty was performed by one

of us (YAG) between 9 am and 10.30 am, using the
following technique. The eye to be treated was
anaesthetised with one drop of 0-4% oxybuprocaine
(Novesin). A three-mirrored Goldmann gonioscopy
lens was placed on the eye. Fifty equally spaced burns
over 1800 were applied to the anterior part of the
trabecular meshwork. The following laser setting was
used: 800mW for a duration of 0. 1 second and a spot
size of 50 ,um.
The intraocular pressures of both the treated and

untreated eyes were determined with a Goldmann
applanation tonometer by one of us (YAG) at the
following times: one hour preoperation; every hour
postoperation for five hours (i.e., the immediate
postoperative period); one week and one month
postoperation (i.e., the early postoperative period).
All preoperative glaucoma medications were con-
tinued during the postoperative period, but no
additional medications (e.g., topical steroids or in-
domethacin) were given.

Corrected intraocular pressure changes were calcu-
lated for all times by subtracting the change in the
intraocular pressure of the untreated eye from that of
the treated eye. For the immediate. postoperative
period the maximum corrected increase in the post-
operative intraocular pressure, as well as the hour at
which it occurred, was noted. The intraocular
pressures for each eye in the early postoperative
period and before treatment of the same eye were
compared. Pressure change of the untreated eye was
then subtracted from the intraocular pressure change
of the treated eye. By this method, which uses the
untreated eyes as controls, one can eliminate bias
caused by diurnal intraocular pressure variations,
random fluctuations, and the patient's compliance
with medical treatment." Patients for whom data
were not available after one week (one patient in the
indomethacin-treated group, two in the placebo-
treated group) and one month (three patients in the

Table 1 Summary ofpatients' data

Patients' data Indomethacin Placebo
group group

Number of patients 23 22
Number of males 19 15
Number of females 4 7
Mean age 61-9±9-5 yr 57-0±9-5 yr
Preoperative mean

intraocular pressure of
the eyes to be treated 23-56±4-29 mmHg 23-72±5-68 mmHg

Preoperative mean
corrected intraocular
pressure* 4-52 ±6-06 mmHg 4-18±7-47 mmHg

Types of glaucoma:
Primary open-angle 16 patients 19 paticnts
Pseudoexfoliation 5 patients 1 patient
Aphakic I paticnt 0 patients
Angle recession I patient 2 patients

*This value was calculated by subtracting the intraocular prcssure of
the untreated eye from that of the eye to be trcated.

indomethacin-treated group, five in the placebo-
treated group) did not return for follow-up.

Patients' data are summarised in Table 1. There
were 23 patients in the indomethacin-treated group
(19 males, 4 females) with an average age of 61 9±9+5
years. In the placebo-treated group there were 22
patients (15 males, 7 females) with an average age of
57-0±9*5 years. Each patient received treatment in
one eye only. Student's t test was used for all
statistical comparisons between the two groups.

Prior to treatment the mean intraocular pressure of
the eyes to be treated was 23-56±4-29 mmHg in the
indomethacin-treated group and 23 72±5-68 mmHg
in the placebo-treated group, there being no statisti-
cally significant difference between the two. Further-
more, there was no statistically significant difference
between the mean corrected intraocular pressures of
these two groups preoperatively; they were 4.52±
6-06 mmHg in the indomethacin-treated group and
4-18±7-47 mmHg in the placebo-treated group.

Results

Table 2 summarises the maximum corrected intra-
ocular pressure change during the first five hours for
the indomethacin-treated group and the placebo-
treated group. It also shows the hour at which this
occurred. The mean maximum corrected intraocular
pressure increase of the indomethacin-treated group
was 1-39±4-18 mmHg and that of the placebo-
treated group 1-63±5-8 mmHg. There was no statisti-
cally significant difference between the two groups.
Furthermore, there was found to be no difference in
the incidence of the intraocular pressure elevation
between the two groups. In both groups 13 patients
had raised intraocular pressures, two showed no
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Table 2 Maximum corrected intraocular pressure change
during the first five hours after operation, and the hour at
which it occurred

Indomethacin group Placebo group

Patient Corrected Hour Patient Corrected Hour
no. pressure no. pressure

change change
(mmHg) (mmHg)

1 +2 5 2 -l 1
3 -1 5 4 -3 1
7 +4 3 5 +3 2
8 +1 1 6 -3 1
10 +9 3 9 -6 4
11 +5 2 12 +1 1
15 +1 1 13 0 4
16 +4 1 14 +5 3
18 0 1 17 -5 1
20 +2 1 19 +2 1
22 -3 1 21 +10 1
24 -4 3 23 +3 1
25 -5 3 26 +12 1
27 +4 2 28 +4 1
29 +2 2 30 0 1
32 -1 2 31 +8 2
35 0 2 33 +1 1
36 +8 4 34 +6 2
37 -2 1 39 +3 2
38 +1 4 40 -13 1
43 -4 1 41 +10 1
44 -2 3 42 -1 1
45 +11 3

Table 3 Corrected intraocular pressure changes after one
week and one month

Indomethacin group (mmHg) Placebo group (mmHg)

Patient One week One Patient One week One
no. month no. month

1 -2 -4 2 -6 -11
3 -2 -1 4 - -
7 -5 -5 5 -4 -5
8 -2 +2 6 -10 -5
10 0 -2 9 - -
11 +1 -7 12 -4 -2
15 -3 -7 13 -4 -6
16 +3 -3 14 -1 -5
18 0 0 17 -8 -8
20 -8 -8 19 -4 -4
22 -10 -4 21 -10 -

24 -10 -8 23 -2 -8
25 -7 -8 26 -6 -4
27 -2 0 28 -2 -4
29 - -5 30 -5 -3
32 -3 - 31 +2 -6
35 -5 -7 33 +1 -7
36 -4 +4 34 -5 -4
37 -5 -I 39 0 -6
38 -15 - 40 -10 -

43 -12 -8 41 -3 -

44 -8 - 42 -4 -7
45 +7 -1

change, while eight patients in the indomethacin-
treated group and seven in the placebo-treated group
showed decreased intraocular pressures. On the
other hand a statistically significant difference was
found between the average times at which the
maximum increase in the intraocular pressures
occurred. In the indomethacin-treated group the
average time for the maximum intraocular pressure
increase was 2-34±1*30 hours and in the placebo-
treated group 1*54±0-96 hours (p<0-01).
Table 3 shows the corrected changes in the intra-

ocular pressures after one week and one month for
the indomethacin-treated group and the placebo-
treated group. After one week the mean corrected
intraocular pressure of the indomethacin-treated
group was -4*18±5-09 mmHg, and that of the
placebo-treated group -4*25±3 46 mmHg. This dif-
ference is not statistically significant. After one
month, however, the mean corrected intraocular
pressure of the indomethacin-treated group was
-3*65±3-66 mmHg and of the placebo-treated group
-5-59±2-18 mmHg. This difference is statistically
significant (p<0-01).

Discussion

The basis for the immediate postoperative intraocular
pressure increase, which is often seen after argon
laser trabeculoplasty, is not known, nor are the
factors which contribute to the failure of the pro-
cedure. However, electron microscopic studies of
preparations of the trabecular meshwork which were
obtained immediately after argon laser trabeculo-
plasty showed shrinkage of the collagen fibres of the
trabecular beams, accompanied by oedema and
inflammation." It is possible, therefore, that both
inflammation (even if subclinical) and mechanical
factors contribute to the immediate increase in the
intraocular pressure following the operation. The
presence of inflammation is not surprising in view of
the fact that the burns are applied very close to the
ciliary body and the iris root, which are one of the
main sources of prostaglandin production in the
eye. 12 The application of argon laser burns to the iris
has long been known to be a cause of prostaglandin-
mediated breakdown of the blood-aqueous barrier,
which can be blocked partially by pretreatment with
indomethacin.'23 Indomethacin is known to inhibit
the synthesis of prostaglandins, but the drug cannot
antagonise their effects once they have been formed. 14

It seems logical, therefore, to treat preoperatively
with indomethacin so that the intraocular concentra-
tion of the drug will reach peak levels at the time of
the operation, when synthesis of prostaglandins is
likely to occur.

In our study we applied topical indomethacin at
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half-hourly intervals, starting from two hours prior to
the operation. This method of application is very
similar to that used in the pioneering studies in
Japan, in which topical indomethacin pretreat-
ment was shown to suppress postoperative inflamma-
tion following cataract surgery in human eyes. In our
study, however, we doubled the concentration of
indomethacin, and used 1% rather than 0-5%. We
are not aware of any studies which measure the
penetration of topical indomethacin ophthalmic sus-
pension in the human eye. In rabbits, however,'78
the drug was found to penetrate the cornea quickly,
with a peak concentration of one-thousandth the
concentration applied. Its rate of elimination from
the aqueous humour was approximately 20% per
hour.'7 From the above it seems that the application
of even only one drop of 1% indomethacin an hour
prior to surgery will produce a peak concentration of
8-9 [tg/ml. This is well within the range of effective
inhibition of prostaglandin synthesis by microsomal
fractions of the anterior uvea of rabbits.'9 ' In view of
the lack of information pertaining to the human eye,
we assume that 4 drops of 1% topical indomethacin
applied at half-hourly intervals can effectively sup-
press prostaglandin production following argon laser
trabeculoplasty. We avoided postoperative indo-
methacin treatment, since it has been found from in-
vitro and in-vivo studies on experimental animals
that indomethacin inhibits prostaglandin degrada-
tion enzymes and the transport mechanism respon-
sible for the removal of prostaglandins from the
eye.21 22

We would also like to emphasise the advantages of
using corrected intraocular pressures9 in the assess-
ment of the efficiency of argon laser trabeculoplasty.
As compared with the normal eye the glaucomatous
eye, with its impaired outflow facility, is known to
sustain greater diurnal intraocular pressure fluctua-
tions in response to the diurnal variations in the
secretory activity of the ciliary body.23 A number of
patterns in the diurnal fluctuation of the intraocular
pressure of glaucomatous patients are recognised.24
This can be a source of bias when measurements of
the intraocular pressure are taken at different times
of the day. This problem is of importance in our
study, in which argon laser trabeculoplasty was
performed in the early morning, to enable us to
follow up the patients for five hours immediately
following the operation. When the patients subse-
quently returned for follow-up one week and one
month after the operation, their intraocular pressures
were usually measured in the early afternoon. In
order to eliminate the potential bias caused by
diurnal variations, we calculated corrected intra-
ocular pressures, comparing the intraocular pressure
of the treated eye with that of the untreated eye.

A further reason for using corrected intraocular
pressures is to overcome the bias caused by poor
compliance of patients. The well known problem of
poor compliance ofglaucoma patients' is particularly
severe in our patients. It is our feeling that many
patients who fail to take medications adequately
prior to argon laser trabeculoplasty start to comply
for at least a short period after treatment. (This is due
in part to their realisation of the severity of their
condition and their knowledge that argon laser
treatment is an alternative to surgery.) In these cases
a reduction in intraocular pressure following argon
laser trabeculoplasty may be due in part to better
compliance with medication and not solely to the
laser treatment. The use of corrected intraocular
pressures can help to overcome this bias.
We wish to draw attention to the fact that in the

present study the person who carried out the argon
laser trabeculoplasty (YAG) also measured the intra-
ocular pressures before and after treatment. This is
acceptable and does not cause bias, because the aim
of the study was not to evaluate the effect of argon
laser trabeculoplasty as such but to evaluate the
effect of indomethacin or placebo pretreatment on
the pressure reduction following argon laser trabecu-
loplasty. Since this was a double-masked study, a
second person (MW) kept the code, and a nursing
sister applied the indomethacin or placebo prior to
treatment. The person who treated the patients and
measured their intraocular pressures (YAG), and the
nursing sister who applied the drops, had no way of
knowing how each patient was pretreated.

In this randomised, double-masked study we
found no significant difference in either the incidence
or the magnitude of the mean maximum cor-
rected intraocular pressure increase between the
indomethacin-treated group (1 39±4-18 mmHg) and
the placebo-treated group (1 63±5-8 mmHg) in the
immediate postoperative period. However, it took
longer for this maximum intraocular pressure increase
to develop in the indomethacin-treated group (2.34
± 1-30 hours) compared with the placebo-treated
group (1*54±0*96 hours). These differences in time
were found to be significant (p<001). The changes
were detected at an earlier time compared with
previous studies.9 "' The delay of the indomethacin-
treated group in attaining the maximum intraocular
pressure increase may be due to partial suppression
of the inflammation by the indomethacin, leading to a
slower development of the intraocular pressure in-
crease. After one week there was no significant
difference between the mean corrected pressure
values of the two groups, the indomethacin-treated
group being -4*18±5*09 mmHg and the placebo-
treated group -4*25±3*46 mmHg.
When calculated for one month, however, the

671



YuvalA Gelfand and Maureen Wolpert

corrected falls in mean intraocular pressure were
found to be significantly greater for the placebo-
treated group. The mean corrected intraocular
pressure change for the indomethacin-treated group
was -3*65±3*66 mmHg and that of the placebo-
treated group -5*59±2*18 mmHg (p<OO1).
The above results clearly demonstrate a signifi-

cantly adverse effect of pretreatment with indo-
methacin ophthalmic suspension on the intraocular
pressure reduction one month after the operation.
We therefore conclude that indomethacin ophthalmic
suspension should not be used as a pretreatment for
argon laser trabeculoplasty.

The authors thank MSD International for supplying the indo-
methacin ophthalmic suspension and the placebo, Miss Alison Davis
for carrying out the statistical analysis, and Dr Joan Kessel for
assisting in preparing the manuscript.
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