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Intraocular pressure outcome after phacoemulsification
and intraocular lens implantation in chronic angle
closure glaucoma patients without extensive peripheral
anterior synechiae
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Background:Cataract extraction surgery significantly decreases intraocular pressure (IOP) in patients with various
forms of angle closure glaucoma (ACG). However, most reports did not specify the circumferential extent of
peripheral anterior synechiae (PAS).
Objective: Evaluate IOP after phacoemulsification with intraocular lens (IOL) implantation in chronic ACG patients
without extensive PAS.
Materials and methods: Data of chronic ACG patients with documented peripheral PAS <180 degrees and
clinically significant cataract, who underwent phacoemulsification with IOL implantation at King Chulalongkorn
Momorial Hospital between May 2002 and June 2007 were reviewed retrospectively. Baseline characteristics as
gender, degree of PAS, IOP, and number of medications were collected. The outcomes were post-operative IOP at
6, 12, and 18 months, and number of hypotensive medications.
Results: Twenty-five eyes from 25 patients (mean age: 73.0 years old) were included in this study. Twenty-three
out of 25 patients were female, and 17 had PAS less than 90 degrees. Pre-operative mean IOP was 15.6 mmHg, while
pre-operative median (Q1, Q3) number of hypotensive medications was 2 (1, 2). After operation, statistically
significant lower IOPs were seen at all time points. Mean IOP at 6, 12, and 18 months were 12.4, 11.0, and 11.9 mmHg
respectively. In addition, post-operative number of hypotensive medication was also statistically significantly
less than baseline, with median (Q1, Q3) 1 (0, 1), and 20% of these eyes were medication-free.
Conclusion: Phacoemulsification and IOL implantation surgery alone in chronic ACG patients without extensive
PAS can significantly lower IOP up to 18 months postoperatively.

Keywords: Angle-closure, glaucoma, intraocular pressure, phacoemulsification, peripheral anterior synechiae

Glaucoma is the leading cause of visual
impairment and blindness world wide [1]. Chronic
angle closure glaucoma (CACG) is the dominant
glaucoma type in Asia [2]. Age, female gender, and
family history are important risk factors. Anterior
segment morphology, lens position and its relationship
to other ocular structure are also responsible for angle
closure mechanism.

Frederico et al. [3] used Ultrasound
Biomicroscope to evaluate quantitative change
of anterior segment in CACG patients after
phacoemulsification with intraocular lens (IOL)
insertion surgery (phaco/IOL). Assuming that central
anterior chamber depth increased approximately 30%
after surgery, they took anterior chamber angle width
to be approximately 50% of the initial value.  Many
studies showed that intraocular pressure (IOP)
significantly decreased after phaco/IOL surgery in the
primary CACG, the primary acute angle closure
glaucoma (AACG), the secondary CACG, the
secondary acute ACG or even in the primary angle
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closure (PAC) [4-8]. However, most reports did not
specify quantitative data of peripheral anterior
synechiae (PAS).

In accordance to ISGEO (International Society
of Geographical and Epidemiological Ophthalmology)
criteria, non-visible trabecular meshwork for 270
degrees or more is an important statement for primary
angle closure suspect (PACS), primary angle closure
(PAC), and primary angle closure glaucoma (PACG)
[9]. However, following SEAGIG (South East Asia
Glaucoma Interest Group) epidemiological guideline,
an eye in which appositional contact between
peripheral iris and posterior trabecular meshwork is
present at 180-270 degrees of the posterior trabecular
meshwork that cannot be seen gonioscopically is
recognized PACS [10].

In this study, we evaluated IOP after
phacoemulsification with IOL implantation in CACG
patients without extensive peripheral anterior
synechiae. In the evaluation, CACG subjects, with
accumulative PAS equal to or less than 180 degrees
were defined non-extensive.

Materials and methods
A retro-prospective study was conducted under

the approval by the Ethics Committee of Faculty of
Medicine, Chulalongkorn University.

Medical records of CACG patients who had
undergone phacoemulsification with IOL implantation
at King Chulalongkorn Memorial Hospital between
May 2002 and June 2007 were reviewed. The
following criteria were met. Letter of permission for
collecting patient data from the hospital director was
obtained. For patients who had their follow-up time-
point while the study was on-going signed an informed
consent to proceed for this study.

Inclusion criteria for eligible subjects were CACG
patients with clinically significant cataract, gonioscopic
records showed accummulative PAS <180 degrees
with laser/surgical peripheral iridotomy > three months
prior to this operation and no other previous intraocular
surgeries. We excluded secondary CACG patients
who had peri-operative complications and/or further
interventions related to those complications, or patients
who did not pay their visits along with the study
protocol.

Pre-operative data included gender, age, degrees
of PAS extent, IOP by applanation tonometry (mmHg)
and number of anti-glaucoma medications. Post-
operative data included IOP at 1, 3, 6, 12, and

18 months, and number of anti-glaucoma medication
at 18 months.

Primary outcome was post-operative IOP at 6,
12, and 18 months. Repeated measures ANOVA at
p-value = 0.05 was used for these comparisons.
Secondary outcome was post-op number of anti-
glaucoma medications and Wilcoxson Signed Rank test
was utilized to compare pre and post-operative
medication numbers at 18 months. Systemic drugs
usage was separately categorized for comparison
between pre- and post-operation at 18 months by using
McNemar test.

Results
Twenty-five eyes from 25 patients were included

in this study. Baseline characteristics of 25 patients
are shown in Table 1.

Pre-operative mean (±SD) IOP and median (Q1,
Q3) number of anti-glaucoma medications were 15.6
(±4.1) mmHg and 2 (1, 2). At 6, 12, and 18 months
after operation, mean (±SD) IOP reduced to 12.4
(±2.7), 11.0 (±2.8), and 11.9 (±3.0) mmHg,
respectively, which was statistically significant
(p <0.05). In addition, our recorded IOP (mean ±SD)
at one and three months post-operation revealed a
considerable decrease in IOP to 11.7 (±2.4) and 12.8
(±3.4) mmHg, respectively, compared with pre-
operative baseline. This did not seem much different
from the later follow-up IOPs. Mean IOP  of pre- and
post-operation are shown in Fig. 1. Figure 2 shows
95% confidence interval (CI) of pre- and post-operative
IOP (mmHg).

Table 1. Baseline characteristics of patients.

                                Number of subjects = 25

Age
Mean ±SD 73.0 ±8.4
Range     47-86

Male/female (%) 2/23 (8/92)
PAS < 90 degrees (%)    17 (68)
Pre-operative IOP (mmHg)

Mean± SD  15.6 ± 4.1
Pre-operative number of topical
hypotensive medications

Median (Q1, Q3)    2 (1, 2)

IOP=intraocular pressure, PAS=peripheral anterior
synechiae.



     961Vol. 4 No. 6
December 2010

Intraocular pressure outcome after phacoemulsification

Number of topical hypotensive medications
outcome was reduced significantly (p <0.001) with
median (Q1, Q3) 1 (0, 1) at 18 months post-operatively
(Table 2). Interestingly, at both pre- and post-
operation, no systemic hypotensive medications usage
was recorded in these subjects. In addition, five out
of 25 (20%) were free of glaucoma medication after
their operations.

Discussion
ACG is predisposed to occur at the anterior

segment of the eye [11, 12].  Lens component is an
important factor of mechanisms involved in ACG.
According to Pereira et al. [3], and Hayashi et al.
[13], ], after cataract extraction and IOL implantation,
the width of anterior chamber angle and depth of the
anterior chamber  increases significantly in eyes with

Fig. 1 Mean intraocular pressure (IOP, mmHg) of pre-and post-operation (1, 3, 6, 12, and18 months).

Fig. 2 95% confidence interval (CI) of intraocular pressure (IOP, mmHg) of pre-and post-operation (6, 12, and 18 months).
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similarly to eyes with open angle glaucoma and normal
eyes.

In our study, the mean age of patients was 74
years old, and the percentage of women was far
greater than men (female:male = 12.5:1). This
tendency is consistent with previous epidemiologic
studies [3, 4, 14-18] where prevalence of women
was found in ACG patients.  Many studies have
shown that in eyes with ACG, phacoemulsification and
IOL implantation appeared to decrease IOP [3-7, 17-
19]. However, most of those results were baseline
and end-point follow-up comparison. Pre-operative
PAS extent was not conclusive. In our study where
subjects with PAS equal to or less than 180 degrees
were recruited, not only IOPs decreased significantly
at six, 12 and 18 months after surgery, but also
achieved considerably lower level than pre-operation
one and three months after.

Euswas et al. [17] studied IOP following
phacoemulsification and IOL implantation in CACG
patients for six months. In all the patients, post-
operative IOP was statistically reduced at any PAS
extent, presence of sub-group of post-operative IOP
with PAS < 180 degrees. Comparing to the our result
at the same time-point of six months post-operation,
our IOP level was reduced more than theirs, that is
12.4/15.6 mmHg (20.5% reduction) and 18.1/20
mmHg (9.5% reduction), respectively. Several factors
might have influenced the different outcomes. Firstly,
the proportion of subjects with PAS <90 degrees in
our study was about two-third. This implies that most
of our patients have considerable remaining function
of trabecular meshwork outflow capacity. Secondly,
our study did not collect the number of medications
used at the reciprocal time-point. This could have
affected measured IOPs at that time.

Two-third of our eligible subjects had
accumulative PAS less than 90 degrees. It led to
question if our results would be similar to those found
in the primary open angle glaucoma (POAG).
Mathalone et al. [20] studied the effect of clear cornea

sutureles phacoemulsification with IOL in well-
controlled POAG and control patients, in which both
groups were followed at 12 and 24 months. They
reported that phacoemulsification could reduce IOP
from baseline in both groups at both follow-up times.
In POAG subjects, IOP level was 9.2 % and 11.7%
lower than baseline at 12 and 24 months, and
medications were reduced from mean baseline 1.1
to 0.65 at 12 months and 1.5 to 1.1 at 24 months.
Interestingly, 47% and 38% in 12 months and 24
months groups, respectively, did not require post-
operative hypotensive medications.  In the report by
Shingelton et al. [21], a small but significant decrease
in IOP after clear corneal phacoemulsification with
IOL implantation in glaucoma (1.4+3.3 mmHg) group,
no-glaucoma (1.7+3.1 mmHg) group and glaucoma
suspect (1.4+4.2 mmHg) group were revealed without
change in medication number at three years after
operations. The same features were reported in other
studies [22-24]. It seems that phacoemulsification in
open-angle glaucoma showed less IOP reduction
effect compared with those in angle closure in our
study. Nonetheless, number of medication in our and
their studies could not be disclosed because the
statistics used were not the same.

In conclusion, phacoemulsification and IOL
implantation alone in CACG patients without extensive
PAS can significantly lower IOP and medication use
up to 18 months post-operation. However, medications
seemed partially necessary to maintain satisfactory
IOP level.

The authors have no conflict of interest to report.
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