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Abstract: Title: “A Prospective Interventional Study to Study Changes in Intra Ocular Pressure (IOP) after Phacoemulsification in
Patients with Cataract and Primary Angle Closure Suspect, Primary Angle Closure or Primary Angle Closure Glaucoma”. Material and
methods: A prospective, nonrandomized, non-comparative, interventional study conducted on primary angle closure patients attending
the outpatient department of Rotary eye institute, Navsari, Gujarat, India from August 2020 to august 2021 i.e., 12 months of duration.
Patients were registered with their name, age, sex, occupation and postal address. Each patient included in the study underwent history
taking including past history of any laser treatment or surgeries and complete ophthalmological examination including: Uncorrected
distance visual acuity (UCVA), best corrected distance visual acuity (BCVA) measurement, Slit lamp biomicroscopic examination,
Fundus examination using Indirect ophthalmoscope, Central corneal thickness using Pachymetry, Keratometry using autokeratometer,
A scan Biometry for Axial length, Anterior chamber depth, Lens thickness, IOP measurement using Goldmann Applanation tonometer
and Shaeffer’s grading for further gonioscopic scoring was done from 0-16 by adding all the angle grades, Gonioscopy to detect type of
glaucoma. And evaluated preoperative and postoperative changes in uncorrected and best corrected visual acuity, intraocular pressure
(I0P). Results: 50 eyes were taken in this study.54% were found to be females and 46% were found to be males among 50 patients in my
study. Visual outcomes were noted after phacoemulsification surgery in these patients which showed significant improvement in UCVA
as well as BCVA after surgery In preoperative period, 8 patients had UCVA between 6/6-6/18, 22 patients had UCVA between 6/18-6/60
and 20 patients had UCVA <6/60. In post operative period, 38 patients had UCVA between 6/6-6/18, 12 patients had UCVA between
6/18-6/60 and 0 patient had UCVA <6/60. In preoperative period, 26 patients had BCVA between 6/6-6/18, 13 patients had BCVA
between 6/18-6/60 and 11 patients had BCVA <6/60. In post operative period, 46 patients had BCVA between 6/6-6/18, 4 patients had
BCVA between 6/18-6/60 and 0 patient had BCVA <6/60. In 50 eyes, mean baseline IOP was 26 mmHg (mean 10P). Mean 10P after 1
week of phacoemulsification was 16 mmHg, Mean I0P after 4 weeks was 14 mmHg and it was 15 mmHg after 3 months which was
comparable with that of 4 weeks post operative 10P. Phacoemulsification for the treatment of primary angle-closure glaucoma along
with cataract effectively reduces the intraocular pressure and improves their visual acuity level. The effective rate of the treatment is
high, so the treatment improves the quality of life of patients. Therefore, this treatment can be used as a first line of management in
patients with primary angle closure suscept, primary angle closure and primary angle closure glaucoma patients having cataract.
Conclusion: Phacoemulsification is effective as therapy in close angle glaucoma with cataract by lowering IOP and also improving
visual acuity. Phacoemulsification is a good alternative to other treatment modalities for angle closure glaucoma patients to lower 0P
and disease progression.
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independently lower intraocular pressure (I0P), which may

allow for greater IOP control among patients with co-
existing cataract and glaucoma "' Phacoemulsification has

1.Introduction

Primary angle closure glaucoma (PACG) is estimated to

affect 15 million people worldwide and is responsible for
half of all glaucoma blindness ™. Prevalence of Occludable
angle in Asia is 10.2 % . A lens induced mechanism in
the development of angle closure glaucoma has been
suggested. A thick crystalline lens might lead to angle
closure through reduction of anterior chamber depth and
narrowing of the angle ® * ®!. Studies have reported 10P
control and angle opening after phacoemulsification in
PACG " Glaucoma surgery can accelerate cataract
progression, and performing both surgeries may increase
the rate of postoperative complications and compromise the
success of either surgery. However, cataract surgery may

been shown to be effective in refractory cases of acute
angle closure as well as in eyes with controlled attacks. In a
randomized clinical trial, compared with laser peripheral
iridectomy, lens extraction resulted in a wider anterior
chamber angle, a deeper anterior chamber, and a lower 1OP
in PACS eyes ® As such; cataract surgery may be a safe
alternative to glaucoma surgery in some patients and could
shift the surgeon’s approach in treatment of concurrent
cataract and glaucoma. The aim of this study is to evaluate
efficacy of phacoemulsification surgery on reduction in
IOP in primary angle closure patients.
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2.Material and Methodology

Patients with primary angle closure suspect, primary angle
closure and primary angle closure glaucoma with cataract at
Rotary eye institute, Navsari will be taken up for the stud Y
July-2020 to July 2021. 50 eyes with primary angle closure
suspect, primary angle closure or primary angle closure
glaucoma with cataract A prospective, nonrandomized,
non-comparative, interventional study. Rotary eye institute,
Navsari, Gujarat. Convenient method of sampling has been
done. Inclusion criteria: Patients aged 50-70 years with
IOP> 22 mmHg on 2 or more sittings with glaucoma
suspect and angle closure on gonioscopy. Willing to
provide written informed consent. Willing to follow up for
a minimum of 3 months. Exclusion criteria: History of prior
ocular surgery and laser peripheral iridectomy. History of
prior ocular trauma Other ocular pathology likely to affect
structure and function of angle of eye. Glaucomatous optic
neuropathy in affected eye. Patients were evaluated by
following proforma: All patients presenting to Rotary eye
institute with suspected (shallow central or peripheral
anterior chamber) or confirmed primary angle closure
glaucoma. A written informed consent will be taken from
the patients to include their findings and analyzation for the
study. Detailed history will be taken and clinical/ocular
examination done. A pre-structured proforma shall be used
to collect the data. The following evaluation will be done in
each case: Personal data: Patient Name, father / mother
name, Age, Sex, address, registration number, contact
number. History including past history of any laser
treatment or surgeries. Best corrected Visual
Distance (Snellen’s vision chart) Near (Snellen near vision
chart) Detailed Anterior segment examination on slit lamp
with grading of cataract by LOCS 3rd grading systelntra-
ocular tension (With Rebound Tonometry / Applanation
tonometry ~ Fundus  examination  using  indirect
ophthalmoscope, +78D and +90D Lens thickness, Axial
length, anterior chamber depth by A ScanUSG-B Scan (for
cases where fundus not visible) Keratometry (k-vertical, k-
horizontal) USG-A Scan (axial length and 1OL power
calculation) Central corneal thickness by konan specular
microscope Angle visualization by gonioscopy and grading
by Schaeffer’s grading system. After detailed explanation
and written informed consent, patients enrolled under study
and underwent following evaluation.

3.Results and Observations

A prospective non-randomized, noncomparative
interventional study was carried out among 50 eyes who
were diagnosed as any form of angle closure glaucoma
along with cataract and underwent phacoemulsification
surgery at Rotary eye institute, Navsari. They were enrolled
in study as per inclusion criteria after written informed

acuity Visual acuity Frequency Frequency
6/6-6/18 26 46
6/18-6/60 13 4
<6/60 11 0
Total 50 50

consent. A pre tested structured questionnaire was filled
and after that they underwent the procedure as per the
protocol and all the data was analyzed.

Table 1: Distribution of Patients by Gender

Male 23 46%

Female 27 54%

Total 50 100%
Gender

Table 2: Visual Outcomes (BCVA)

Preoperative BCVA Postoperative BCVA

This graph shows that in preoperative period, 26 (52%)
patients had BCVA between 6/6-6/18, 13 (26%) patients
had BCVA between 6/18-6/60 and 1 (22%) 1 patients had
BCVA <6/60. In post operative period, 46 (92%) patients
had BCVA between 6/6-6/18, 4 (8%) patients had BCVA
between 6/18-6/60 and 0 (0%) patient had BCV A <6/60.

Table 4: The Mean Values of Different Parameters in Angle Closure Patients in Our Study

Mean Std. Deviation

Age 64.98 9.28

Axial length 23.05 .86

Lens thickness 4.47 .61

KV (kerator_nqtry vertical 43.47 1.45
meridian)

KH (keratom'et_ry horizontal 4438 161
meridian)

Preop ACD 2.81 .39
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Post op IOP Post op I10P Post op I10P
Prep 10P 1 Week 4 week 3 months
. F
Variable s M SD M SD M SD M SD (4272.520, 3829.980) n2
255 8.71 16.3 5.67 14.1 3.18 14.6 3.53 0.00
6 6 6 4 8 2 3 1424.173 0

Table shows mean, standards deviation and F-value for
changes of IOP following phacoemulsificatin surgery on
consecutive follow ups. Results indicated significant mean
differences in changes of 1OP across three time period F
(4272.52, 3829.98) = 1424.173, MSE = 147, p = <0.05, 52
=.000 with large effect size. The findings revealed that
higher level of IOP reduction after one week of
phacoemulsification surgery (M = 16.3, SD =5.67)
subsequently reduced after 4 weeks of phacoemulsification
surgery (M = 14.18, SD = 3.18) and third month after
phacoeulsification surgery (M = 14.62, SD = 3.53). The
paired wise comparison indicated that there is significant
difference in all pairs of scores after one week, 4 weeks and
3 month after phacoemulsification surgery.

4.Discussion

The phacoemulsification surgery alone in patients with any
form of angle closure glaucoma with cataract can cause
significant reduction of IOP. The study performed at Rotary
eye institute, Navsari, included 50 eyes of patients with
primary angle closure suspect, primary angle closure or
primary angle closure glaucoma with cataract who
underwent phacoemulsification surgery, observed and data
analysed for interpretation. Thasarat S Vajaranant 1,
Sushma Nayak, Jacob T Wilensky, Charlotte E Joslin: [73]
Shows that Women not only outlive men, but also
outnumber men in glaucomacases worldwide. Women are
at higher risks for angle closure glaucoma, but there is no
clear gender predilection for open angle glaucoma. Of
interest, there is some evidence suggesting that female sex
hormones might be protective of the optic nerve. In
addition, itis hypothesized that decreased estrogen exposure
is associated with increased risk for open angle glaucoma,
yet population-based studies present inconsistent results.
Presently, there is insufficient evidence to support
hormonal replacement therapy use in glaucoma prevention.
In addition, it appears that women carry a larger burden of
glaucoma blindness due to longevity and disadvantages in
socioeconomic/health beliefs. IN OUR STUDY, majority
of participants are female (54%) and rest 46% male.
Majority of male and female are in the age group of 45-70
years. Ariel Yuhan Ong et al. underwent 9 randomised
controlled trials with 914 eyes and concluded that lens
extraction has an advantage over LPI in treating chronic
PACG with clear crystalline lenses over three years of
follow-up. Min Kyung Song et al. underwent retrospective
observational study including 77 eyes from patients with
PACS, PAC and PACG who underwent lens extraction and
were followed up for >2 years after surgery and concluded
that lens extraction achieved significant IOP reduction. In
our study, phacoemulsificatin surgery in patients of acute
angle closure suspect, angle closure and angle closure
glaucoma with cataract had controlled 10P after surgery.
According to Romkens et al Compared with LPI, LE
resulted in a wider anterior chamber angle, a deeper
anterior chamber, and a lower I0P in PACS eyes. In our

study, the mean ACD was 2.81mm in preoperative patients
which was deepening in the postoperative period after
phacoemulsification surgery. Eray Atalay, Monisha E
Nongpiur, Mani Bhaskaran, Shamira A pereira, Tina T
Wong, Desmond Quek, Tin Aung noted in a retrospective
case series including 85 patients (85 eyes, 52 PACS, 33
PAC) that overall, IOP decreased by 19.9% from the
preoperative mean of 16.1 mm Hg + 3.1 (SD) to 12.9 £ 2.7
mm Hg. The IOP change between the PACS group (-3.3 =
2.8 mm Hg;-20.6%) and the PAC group (-3.2 = 4.7 mm
Hg;-19.6%) was similar (P >.05). In multiple linear
regression analyses, a higher preoperative I0P (§ = 0.68, P
<.001) and fewer clock hours of peripheral anterior
synechiae (PAS) (B =-0.30, P =.03) predicted a greater
absolute change in and percentage of reduction in IOP,
respectively. The mean IOP reduction 6 months after
phacoemulsification was 20%. In our study, In 50 eyes
mean baseline 10P was 26 mmHg (mean IOP), Mean IOP
after 1 week of phacoemulsification was 16 mmHg, Mean
I0OP after 4 weeks was 14 mmHg and it was 15 mmHg after
3 months which was comparable with that of 4 weeks post
operative I0OP. Dennis S C Lam, Dexter Y L Leung,
Clement C Y Tham, Felix C H Li, Yolanda Y Y Kwong,
Thomas Y H Chiu, Dorothy S P Fan Prospective
randomized controlled trial with 62 subjects randomized to
receive either early phacoemulsification or LPI after
aborting APAC by medications in which early
phacoemulsification appeared to be more effective in
preventing 10P rise than LPI in patients after abortion of
APAC. Phacoemulsification is now considered as one of
the first line of treatment for patients with all types of angle
closure  glaucoma along with cataract. Early
phacoemulsification with intraocular lens implantation
results in a reduced intraocular pressure and number of
glaucoma medications after an acute angle closure
glaucoma crisis in patients with coexisting cataract.

5.Conclusion

Angle closure glaucoma, when associated with concurrent
cataract can be treated effectively with phacoemulsification
surgery alone and IOP control can be achieved with
phacoemulsification surgery alone as well in these
patients.50 eyes were taken in this study.54% were found to
be females and 46% were found to be males among 50
patients in my study. Visual outcomes were noted after
phacoemulsification surgery in these patients which showed
significant improvement in UCVA as well as BCVA after
surgery. In preoperative period, 8 patients had UCVA
between 6/6-6/18, 22 patients had UCVA between 6/18-
6/60 and 20 patients had UCVA <6/60. In post operative
period, 38 patients had UCVA between 6/6-6/18, 12
patients had UCVA between 6/18-6/60 and O patient had
UCVA <6/60. In preoperative period, 26 patients had
BCVA between 6/6-6/18, 13 patients had BCVA between
6/18-6/60 and 11 patients had BCVA <6/60. In post |
operative period, 46 patients had BCVA between 6/6-6/18,
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4 patients had BCVA between 6/18-6/60 and O patient had
BCVA <6/60. In 50 eyes, mean baseline IOP was 26
mmHg (mean IOP). Mean IOP after 1 week of
phacoemulsification was 16 mmHg, Mean IOP after 4
weeks was 14 mmHg and it was 15 mmHg after 3 months
which was comparable with that of 4 weeks post operative
IOP. Phacoemulsification for the treatment of primary
angle-closure glaucoma along with cataract effectively
reduces the intraocular pressure and improves their visual
acuity level. The effective rate of the treatment is high, so
the treatment improves the quality of life of patients.
Therefore, this treatment can be used as a first line of
management in patients with primary angle closure suscept,
primary angle closure and primary angle closure glaucoma
patients having cataract.
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