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ABSTRACT

BACKGROUND: Rise in intraocular pressure (IOP) is the commonest complication after YAG posterior capsulotomy.
As there are different opinions regarding use of anti-glaucoma therapy before YAG, we compared post-YAG IOP
between the patients who had Brimonidine eye drops and those who did not have any anti-glaucoma treatment.
MATERIAL AND METHODS: It was a prospective study that included patients who had undergone uneventful pha-
coemulsification with foldable intraocular lens implantation and YAG posterior capsulotomy. One hundred fifty pa-
tients were divided into two groups; (a group with prophylactic brimonidine 0.2% eye drops before laser and a group
without any anti-glaucoma therapy). Intraocular pressure was checked pre-laser and one hour after laser procedure.
RESULTS: Out of 150 patients, 78 were in brimonidine group and 72 in the control group. The mean age of the
patients was 60.39 + 12.98 years. In the brimonidine group, IOP was 12.56 + 2.38 mm Hg and 12.29 + 3.64mm
Hg before and after YAG, respectively. In the control group, IOP was 12.24 + 1.53 mm Hg and 13.38 + 2.84 mm
Hg before and after YAG. Brimonidine 0.2% caused a decrease in IOP, but the post-laser IOP difference between
the two groups was not statistically significant. The change in IOP before and after using brimonidine 0.2% was
also not statistically significant.

CONCLUSION: Every patient undergoing YAG capsulotomy does not require prophylactic anti-glaucoma therapy.
Only the patients prone to high IOP, glaucoma suspects, and diagnosed cases of glaucoma should be given prophy-
lactic treatment.
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INTRODUCTION

The rise in intraocular pressure (IOP) is the com-
monest complication after YAG posterior capsulot-
omy. Various mechanisms for this rise in intraocular
pressure (IOP) are described [1]. The commonest
theory is the trabecular meshwork blockage caused
by debris deposition. Trabeculitis secondary to the
YAG laser shock waves and post-laser inflammation

CORRESPONDING AUTHOR:

are other major contributing factors. Inflammatory
edema of the ciliary body or iris root can also result
in angle-closure glaucoma in some cases [1].

The extent to which the IOP rises depends
on several factors; the greater the energy used for
capsulotomy, the greater is the pressure rise. The
thickness of the capsule is also proportional to the
increase in IOP. Similarly, the size of capsulotomy
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(the larger the size of capsulotomy, the greater is the
amount of debris) and an in-experienced surgeon
using high energy can also contribute to IOP rise.
Many surgeons have adopted the use of prophylac-
tic anti-glaucoma drugs to avoid this rise of IOP,
However, other reports indicated either no signifi-
cant increase in IOP or IOP spike despite prophy-
lactic use of pressure-lowering drugs [2].

Different medications have been tried to prevent
the increase in IOP after YAG capsulotomy. Brimo-
nidine 0.2%, Apraclonidine, Acetazolamide, and
Bimatoprost eye drops have been used for this pur-
pose [3]. In contrast to these reports, some authors
did not report any rise of IOP after YAG posterior
capsulotomy, in non-glaucomatous pseudophakic
eyes [4].

As there were different opinions regarding the
use of prophylactic anti-glaucoma therapy in pa-
tients requiring YAG capsulotomy, we decided to
find out the rise of IOP in eyes, which underwent
YAG capsulotomy in our setup. We also compared
the increase in IOP between those who had prophy-
lactic anti-glaucoma medicine and those who did
not have prophylactic treatment. The study’s ration-
ale was to avoid using anti-glaucoma drugs in pa-
tients who do not have the tendency of a significant
rise in IOP after YAG capsulotomy. This will save
the patients from unnecessary use of a prophylactic
anti-glaucoma drug in healthy non-glaucomatous
eyes.

MATERIAL AND METHODS

It was a quasi-experimental study performed
at Arif Memorial teaching hospital, Lahore, and
Lahore General Hospital (Pakistan) from January
2020 to October 2021. We followed the tenets of
the Declaration of Helsinki for this study and ob-
tained informed consent from the patients before
the procedure. The ethical review board approved
the study protocol.

Sample size was calculated using calculator.net
[confidence interval (CI) = 95%, margin of er-
ror = 5%, population proportion = 5.7%]. The sam-
ple size came out to be 83. Patients who had under-
gone uneventful phacoemulsification with foldable
intraocular lens implantation and visiting the hos-
pital for YAG posterior capsulotomy were included.
One hundred fifty patients met the inclusion crite-
ria from January 2020 to October 2021. The ideal
situation of only one surgeon performing the pro-
cedure could not be adopted because of two-center

research. Patients who had a history of or the clini-
cal examination suggestive of complications dur-
ing cataract surgery or in the postoperative period
were excluded. Patients with glaucoma, glaucoma
suspects, patients with IOP > 20 mm Hg, corneal
opacities, retinal pathologies, uveitis, optic neuropa-
thy, and history of any other intraocular surgery
were also excluded.

A complete history was taken, and an ocular
examination was performed on all patients. Pre-la-
ser IOP was checked using Goldmann Applana-
tion Tonometer. The patients were divided into
two groups. One group received prophylactic bri-
monidine 0.2% eye drops one hour before laser
treatment. The other group did not receive any
anti-glaucoma therapy. Intraocular pressure was
checked pre-laser procedure and one hour after it.
There were 72 patients in the control group and
78 patients in the brimonidine group. Pupils were
dilated using tropicamide eye drops and phenyle-
phrine eye drops. Capsulotomy size was kept at
4 mm and energy was not more than 80 m]. After
the procedure, prednisolone 1% eye drops were pre-
scribed three times a day for seven days. Repeated
measure ANOVA was used for data analysis.

RESULTS
A total of 150 patients fulfilled the inclusion
criteria. There were 78 patients in the brimonidine
group and 72 in the control group. Table 1 shows
the demographic details of the two groups.

RESULTS

The mean age of the patients was
60.39 + 1298 years. The mean age of
males was 61.31 + 11.52, and females was
59.72 + 13.95 years. Visual acuity of both groups
ranged from finger counting to 6/12. In the brimo-
nidine group, IOP was 12.56 + 2.38 mm Hg before
YAG, and post-YAG was 12.29 + 3.64 mm Hg with
a mean fall of 0.27 + 1.26 after laser treatment. In
the control group, IOP was 12.24 + 1.53 mm Hg
before YAG, and post-YAG was 13.38 + 2.84 mm
Hg with a mean rise of 1.14 + 1.31 mm Hg. Al-
though the results showed that brimonidine 0.2%
caused a decrease in IOD, the post-laser IOP dif-
ference was not statistically significant. The results
showed no statistically significant difference be-
tween the IOP of the two groups before and after
laser procedure (Tab. 2, 3).
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Table 1. Demographic characteristics of the studied groups

Brimonidine group Control group Total eyes

Gender

Male 30 32 62
Female 48 40 88
Total 78 72 150
Treated Eye

Left 42 40 82
Right 36 32 68
Total 78 12 150

Table 2. No statistically significant difference in intraocular pressure (I0P) at one hour after laser procedure in the

brimonidine group as compared to the control group

Tests of between-subjects effects

Measure

Transformed Variable

Source UL S G df Mean square F Sig.
squares

Intercept 47684.137 1 47684.137 4852.747 0.000

group 10.590 1 10.590 1.078 0.301

Error 1454.280 148 9.826

Table 3. Statistically insignificant decrease in intraocular pressure (I0P) in the brimonidine group. There was no

significant variance before and after laser procedure in brimonidine group

Tests of Within-Subjects Contrasts

Measure

Type lll sum .
Source df Mean square F Sig.

of squares
Time Linear 14.158 1 14.158 2.828 0.095
Time * group Linear 37.118 1 37.118 1.414 0.007
Error (time) Linear 740.979 148 5.007

DISCUSSION Contrary to this, Thiab recently published

This particular research showed no statistically
significant difference of post-laser IOP between
the bromonidine group and the control group at
one hour after laser therapy. Similarly, we did not
find any statistically significant rise of IOP in both
groups after laser, although the brimonidine group
showed a decrease in IOP after YAG capsulotomy.
Our results were consistent with the results of Shani
et al., who did not find any significant rise in IOP
after YAG laser capsulotomy [4]. Similarly, Ari et
al., in their study of healthy pseudophakic eyes, did
not find any persistent rise of IOP after YAG poste-
rior capsulotomy [5].

a study where he mentioned a statistically signifi-
cant (p < 0.001) rise in IOP at one hour after laser
treatment. There was an average rise of 8.35 mm
Hg from baseline measurement. However, the au-
thor did not mention the average amount of energy
used for the laser procedure. Such a significant rise
of IOP in Thiab’s study could be due to the high
energy [6]. In our control group, the mean increase
of IOP was 1.14 + 1.31 mm Hg. In this particular
study, we kept the maximum energy below 80 m].
To see the effects of different energy levels on
IOPD, Parajuli et al. divided 96 eyes of 83 patients
into two groups. The group with a mean energy of
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26.64 + 12.92 m] and another group with energy of
81.96 + 32.10 m]. Intraocular pressure was raised in
both groups irrespective of the energy used. Howev-
er, the IOP did not come to the pre-laser levels one
month after treatment in the high-energy group. It
is important to note that the rise in IOP did not
require any anti-glaucoma therapy in his study [7].

As multiple factors are involved in the rise of
IOP after YAG capsulotomy, some researchers
have studied the effect of the size of capsulotomy
on IOP. It was observed that IOP was higher in
patients with large capsulotomies than the small
ones. This can be explained by the amount of debris
produced in making large capsulotomy more than
the small-sized capsulotomy holes [8]. The thick-
ness of the posterior capsule also affects the IOP as
thick capsules require a more significant amount of
energy for the capsulotomy.

Considering the rise in IOP after YAG capsulot-
omy, which can be devastating in glaucomatous eye,
different anti-glaucoma therapies have been tried.
Apraclonidine 1% eye drops were common practice
in specific setups to avoid an inadvertent rise in [OP.
Achiron performed a survey revealing that 71%
of the ophthalmologists prescribed anti-glaucoma
therapy to the YAG capsulotomy patients [9]. How-
ever, he did not consider the association of a num-
ber of laser shots, laser energy, diabetes, hyperten-
sion, and glaucoma status with post-laser IOP. He
believed that using prophylactic apraclonodine 1%
eye drops was unnecessary to measure IOP in every
patient except for the high-risk patients. In contrast
to this, we found in our study that the rise of IOP
was not statistically significant after YAG capsuloto-
my. However, clinically speaking, a small amount of
increase becomes significant in glaucoma suspects or
who have chances of optic nerve damage.

Although in the majority of cases, an increase
in IOP is not very significant with or without the
use of anti-glaucoma therapy. However, in one case,
an IOP elevation of 60 mm Hg was recorded by
24 hours, even after using apraclonidine 1% pro-
phylaxis [10].

Some authors have compared the effects of apra-
clonidine 1% eye drops with brimonidine 0.2% eye
drops to lower IOP in patients undergoing YAG
capsulotomy. Chen found that a single drop of bri-
monidine 0.2% given pre-laser was comparable to
the effects of apraclonidine 0.5% to prevent IOP
elevation immediately after laser [11].

Rao et al. noted significant spikes of high IOP
in patients who underwent YAG capsulotomy. They

recommended the use of timolol 0.5% one hour
before laser procedure in all patients and oral ac-
etazolamide with topical timolol in patients with
high IOP even after timolol prophylaxis [12]. Other
authors have also shown comparable results with the
use of brimonidine 0.2% [13].

Different regimens have been described in the
literature to prevent high IOP after YAG. The com-
monest one is the use of a drop of 0.2% brimo-
nidine, 1-hour pre-laser treatment, and one drop
immediately after it [14].

Umit Calli et al. used brimonidine 0.2% eye
drops one hour before laser treatment (similar to
our regimen). They also stressed the importance of
the number of shots and the total energy used for
the capsulotomy [15]. In our study, the total energy
was less than 80 m] but no record of the shots was
kept. In our view, the total amount of energy is
more important than the number of shots.

Another protocol used by Saleem et al. was to
instill 0.2% brimonidine immediately after laser
treatment and then twice a day (BD) for seven days
[16]. Authors used this regimen to prevent the per-
sistent increase of IOP, which is rarely encountered.
According to another research, the mean rise of IOP
was 8.76 mm Hg after YAG capsulotomy [17]. Pa-
tients were treated with brimonidine. On the third
post-laser day, one patient still had high IOP despite
brimonidine use.

Yellamelli et al. compared brimonidine 0.2%
with timolol eye drops. Brimonidine had shown bet-
ter results than timolol in lowering IOP (1.83 mm
Hg compared to 1.53 mm Hg, p = 0.05) [18].

Variability in the results shown by different
authors could be due to the difference in mea-
suring IOP. Manandhar et al. noted that mean
IOP was 12.73 + 3.3 mm Hg at one hour and
11.98 + 3.2 mm Hg at two hours after YAG [19].

Using anti-glaucoma prophylaxis becomes im-
portant if the capsule is thick and high total energy
is used for the capsulotomy. Murtaza et al. showed
that 62% of the treated patients had increased IOP
when high energy was used [20]. Thus, it supports
the idea that anti-glaucoma prophylaxis may not be
necessary for all patients undergoing YAG capsu-
lotomy. The number of shots, power, total energy
— all adversely affect the IOP. The same protocol
cannot be applied to all patients — one shoe does
not fit all.

Limitations of this study were that we did not
compare the effects of energy on the IOP, but we
kept the maximum energy less than 80 m]. Our fol-
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low-up was of short duration, and longer follow-ups
with and without the use of anti-glaucoma therapy
should be done to analyze the later rise of IOP.

CONCLUSION

Our results did not show any additional ben-
efit of using anti-glaucoma prophylaxis in every
patient undergoing YAG capsulotomy. As we had
excluded glaucoma patients and glaucoma suspects,
we found that the rise in IOP was mild in our study
(mean rise of 1.14 + 1.31 mm Hg). A mild eleva-
tion of IOP < 5 mm Hg in otherwise normal eyes
can be overlooked. However, in high-risk patients
with pre-operative borderline IOP, a large cup/disc
ratio and in diagnosed glaucoma patients the risk of
IOP elevation is higher. These patients can benefit
from using anti-glaucoma therapy. It should also be
noted that in high-risk cases, single drug use will
not be of any benefit if the pressures continue to be
raised in the following days. Thus, the role of IOP
monitoring in these cases is more important than
giving prophylactic anti-glaucoma therapy before
YAG laser capsulotomy. A single spike of IOP can
lead to devastating results in advanced glaucoma.

Our study showed no need to use anti-glaucoma
therapy in every patient undergoing laser capsu-
lotomy. Patients prone to high IOP, glaucoma sus-
pects, and diagnosed cases of glaucoma should be
given prophylactic treatment, and they also need
long-term follow-up.
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