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Abstract

Objective: To study the effect of phacoemulsification with goniosynechialysis on the reduction of
intraocular pressure and the medications usage in the treatment of patients with angle closure glaucoma.
Materials and Methods: Patients who underwent phacoemulsification with goniosynechialysis between
January 2019 and January 2022 were included in the study. Patient histories and records were obtained
from the electronic hospital database.

Results: A total of 28 patients were included in this study, 75% being female, were enrolled in the
study. The distribution of left and right eyes was equal. The average age of the patients was 59.28 + 8.04
years, and the mean visual acuity was Logmar 0.92 + 0.46. The average intraocular pressure (IOP) at
baseline was 25.07 + 12.66 mmHg, ranging from 9 to 55 mmHg. The patients were using an average of
2.86 + 1.33 types of glaucoma medications. After 3 months of treatment, the average number of drops
of glaucoma medications used decreased from 3.93 to 1.64 drops (P = <0.001, 95%CI [1.35, 3.22]).
The average intraocular pressure decreased from 25.07 mmHg to 12.75 mmHg (P = <0.001, 95%CI
[7.76,16.88]), and the average number of types of glaucoma medications decreased from 2.86 to 1.53
(P=<0.001,95%CI [0.65, 2.00]).

Conclusions: Phacoemulsification with goniosynechialysis has been shown to be effective in lower-
ing intraocular pressure in patients with angle closure glaucoma. Additionally, this procedure has the
potential to decrease the number and types of glaucoma medications needed for managing the condition.
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Introduction leading to increased intraocular pressure and

Glaucoma is the second leading cause
of permanent vision loss from eye diseases
worldwide," with primary angle-closure
glaucoma (PACG) being the most common in
Asians, with a prevalence as high as 1.2%.? In
Thailand prevalence was 0.9%'® and a rate of
angle closure of 5.3%.> Angle closure in PACG
refers to the contact or adherence of the iris and
trabecular meshwork (TM),* which is often found
in individuals with small eyes and narrow angles,
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resulting in angle-closure glaucoma.

Pupillary block is an important mechanism
that can cause angle-closure glaucoma.’ Laser
iridotomy, which involves making a small
hole in the iris, can be effective in preventing
this condition.®” However, it does not reduce
intraocular pressure in patients who already
have angle-closure glaucoma (PACG)® because
other mechanisms cause this condition, such as
narrow angles, large lens size, and plateau iris
syndrome. In cases where the intraocular pressure
is not adequately controlled with medications,
surgical options such as trabeculectomy may
be considered. However, this procedure may
increase the risk of cataracts in the future.” Phaco-
trabeculectomy, which involves combining
cataract surgery with trabeculectomy, may
be considered in patients with concomitant
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cataracts, although it carries a higher risk of
complications.'"'> Phacoemulsification and
goniosynechialysis are surgical procedures
performed to remove peripheral anterior
synechiae (PAS) at the angle of the eye, allowing
aqueous humor to flow out through the trabecular
meshwork more effectively and reducing
intraocular pressure.'*!¢ These procedures can
be considered as an alternative to trabeculectomy.

Materials and Methods

This retrospective descriptive study was
conducted in Sisaket Hospital, Thailand. We
review medical records of patients who underwent
phacoemulsification with goniosynechialysis
with follow-up time of 3 months after surgery
between January 2019 and January 2022.
Post-operative diagnosis other than angle-closure,
such as zonular dialysis, were excluded from our
study. Baseline clinical characteristics included
age, sex, visual acuity, intraocular pressure,
which eye underwent the operation, cupping disc,
diagnosis, history of glaucoma treatment, history
of acute angle closure, The average number of
types and drops of glaucoma drugs. The diagnosis
was divided into three groups: primary angle
closure glaucoma (PACG), acute angle closure
(AAC), which is characterized by an acute rise
in intraocular pressure (IOP) and pain, and
refractory acute angle closure (RAAC), which
is an AAC that is unresponsive to glaucoma
medication or laser procedures.

The Patient had to follow up visits at
the glaucoma clinic at one week, one month,
and three months. Data was collected from an
electrical database at a hospital. Visual acuity,
intraocular pressure, and the average number of
types and drops of glaucoma drugs were collected
after surgery.

Eye South East Asia Vol.19 Issue 1 2024

#in eyesea vol.19 .indd 39

Surgical Procedure

Phacoemulsification with goniosynechialysis
was performed using the standard
phacoemulsification technique. After the
intraocular lens was placed, OVDs (ophthalmic
viscoelastic devices) were used to maintain
the anterior chamber. Mori’s lens was used to
examine the ocular angle and a goniospatula was
used to lyse the synechiae at the ocular angle for
approximately 270 degrees from the main port.
The OVDs were then removed and an anterior
chamber was formed. If the anterior chamber
could not be maintained, the main port was closed
using sutures.

Statistical Aanalysis

Statistical analysis was performed using
SPSS statistics software (SPSS, Inc., Chicago,
IL, USA). Continuous variables are presented
as mean =+ standard deviation, while categorical
variables are presented as frequency and
percentage. Paired t-test were used to compare
intraocular pressure and the average number
of types and drops of glaucoma drugs before
and after surgery. A p-value less than 0.05 was
considered statistically significant.

Results

32 patients underwent phacoemulsification
with goniosynechialysis and met the selection
criteria, out of which 28 were enrolled in the
study. The surgeries were performed on both left
and right eyes, with a gender distribution of 75%
female and 25% male (a ratio of 3:1). The mean
age of the patients was 59.28 years. 21 patients
had a history of acute angle closure glaucoma,
accounting for 75% of the total.
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Table 1: General information of patients who underwent phacoemulsification with goniosynechialysis

Male 7(25.0)
Female 21 (75.0)
Right 14 (50.0)
Left 14 (50.0)
Visual acuity (Mean = S.D.) Logmar 0.92 +0.46
Cupping of the optic disc
03-05 11 (39.3)
0.6-0.7 6(21.4)
>0.8 11 (39.3)
PACG 11 (39.3)
AAC 6(21.4)
History of previous treatment for glaucoma 21 (75.0)
Laser peripheral iridotomy 18 (64.3)
Laser Iridoplasty 7(25.0)
Trabeculectomy 1(3.6)

Number of types of glaucoma medication (Mean + S.D.)

2.86+1.33

Number of drops of glaucoma medication (Mean + S.D.)

The treatment results showed that the
patients had improved visual acuity from Logmar
0.92 to Logmar 0.4 (p-value<0.001, 95%CI
[0.35, 0.68]) on average at the 3 month of
treatment (from VA 20/166 to VA 20/50). The
average intraocular pressure decreased from
25.07 mmHg to 12.75 mmHg at the 3™ month of
treatment (p-value <0.001,95%CI [7.76,16.88]).
The average number of types of glaucoma
medications decreased from 2.86 to 1.53 (p-value

A
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393+£2.18

<0.001, 95%CI [0.65, 2.00]) and the average
number of drops of glaucoma medications
decreased from 3.93 to 1.64 at the 3" month of
treatment (p-value<0.001, 95%CI [1.35, 3.22]).
The patients were able to stop taking all types
of oral glaucoma medications. Complications
during surgery included excessive bleeding in the
anterior chamber of the eye in one case, Rupture
lens capsule in one case, and plasmoid reaction
in four cases.
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Table 2:

shows the results of treatment with phacoemulsification with goniosynechialysis.

Visual acuity Logmar 092 +046
(Mean +S.D.)
P-value

95%C1

IOP (Mean = S.D.)
P-value
95%CI1

Number of types of glaucoma
medications (Mean + S.D.)
P-value
95%Cl

Number of drops of glaucoma
medications (Mean + S.D.)
P-value
95%CI

25.07 £ 12.66

2.86+1.33

393+£2.18

When considering the division of patients
based on diagnosis, they can be divided into
3 groups as follows: Primary angle closure
glaucoma (PACG) group, consisting of 11
patients, accounting for 39.28%, with more
females than males. The average age is 59.81
years, the visual acuity (VA) is on average
Logmar 1.10, and the average intraocular
pressure is 21.63 mmHg. The average number
of types of glaucoma medications used is 3.27,
with a quantity of 4.45 drops per day. Acute angle
closure (AAC) group that responded to treatment,
consisting of 6 patients, accounting for 21.43%,
with an equal number of females and males.

Eye South East Asia Vol.19 Issue 1 2024

#in eyesea vol.19 .indd 41

0.63 +0.49 041+040 040 +0.39
0.001 <0.001 <0.001
[0.12,047] [0.34,0.67] [0.35,0.68]
1088 +596 12.14+601 12.75+2.83
<0.001 <0.001 <0.001
[8.64,19.73] [8.37,1748] [7.76,16.88]
1.60 +1.39 146 +1.17 1.53+£1.13
<0.001 <0.001 <0.001
[0.57,1.93] [0.74,2.05] [0.65,2.00]
1.85+1.78 168 +1.16 1.64+1.12
<0.001 <0.001 <0.001
[1.09,3.06] [1.37,3.13] [1.35,3.22]

The average age is 59.50 years, the visual acuity
(VA) is on average Logmar 0.75, and the average
intraocular pressure is 12.83 mmHg. The average
number of types of glaucoma medications used
is 2.17, with a quantity of 2.67 drops per day.
Refractory acute angle closure group that did not
respond to treatment, consisting of 12 patients,
accounting for 39.28%, with more females than
males. The average age is 58.63 years, the visual
acuity (VA) is on average Logmar 0.86, and the
average intraocular pressure is 35.18 mmHg.
The average number of types of glaucoma
medications used is 2.82, with a quantity of 4.09
drops per day.
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Table 3: General information of patients who underwent phacoemulsification with goniosynechialysis

classified by diagnosis

Sex
Male
Female
Age (Mean = S.D.)
Visual acuity Logmar (Mean + S.D.)
IOP (Mean + S.D.)
History of previous treatment for glaucoma
Laser peripheral iridotomy
Laser Iridoplasty
Trabeculectomy

Number of types of glaucoma medications
(Mean +£S.D.)

1 (9.09%) 3 (50.00%) 3(27.27%)
10 (90.91%) 3 (50.00%) 8 (72.73%)
5981686 5950 +7.68 58.63£9.85
1.10 £ 0.46 0.75+0.21 0.86 +0.54
2163+794  12.83+5.70 3518 £ 11.75
9 (81.82%) 2 (33.33%) 7 (63.64%)
1 (9.09%) 3 (50.00%) 3(27.27%)
1 (9.09%) 0 0
327+ 1.00 217+132 2.82+ 154
445+143 267175 409 £281

Number of drops of glaucoma medications
(Mean +£S.D.)

In the PACG group, the pre-operative visual
acuity (VA) was measured as Logmar 1.10 +£0.46,
and after 3 months of treatment, it improved to
Logmar 047 + 0.53 (p-value <0.001, 95%CI
[0.38, 0.86]). The pre-operative intraocular
pressure (IOP) was recorded as 21.63 + 7.94
mmHg, and at the 3rd month of treatment, it
decreased to 12.18 = 3.28 mmHg (p-value <0.001,
95%CI [4.53, 14.38]). The average number of
types of glaucoma medications used before the
surgery was 3.27 = 1.00, and the average number
of drops of glaucoma medications used was
445 + 1.43. After 3 months of treatment, these
numbers decreased to 2.00 +0.89 (p-value <0.001,
95%CI [0.83, 1.71]) and 2.09 + 0.83 (p-value
<0.001,95%CI [1.61, 3.12]), respectively.

In the AAC group, the pre-operative visual
acuity (VA) was measured as Logmar 0.75 £0.21,
and after 3 months of treatment, it improved
to Logmar 0.36 + 0.34 (p-value 0.005, 95% CI
[0.14, 0.63]). The pre-operative intraocular
pressure (IOP) was recorded as 12.83 +5.70 mmHg,
and after 3 months of treatment, it decreased
to 11.83 + 1.72 mmHg (p-value 0.307, 95%CI
[-3.79, 5.79]). The average number of types of
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glaucoma medications used before the surgery
was 2.17 + 1.32, and the average number of drops
of glaucoma medications used was 2.67 + 1.75.
After 3 months of treatment, these numbers
decreased to 0.66 + 1.03 (p-value 0.061, 95%CI
[-0.57,3.57]) and 042 + 1.03 mmHg (p-value
0.051,95%CI [-0.57,4.57]), respectively.

In the Refractory AAC group, the
pre-operative visual acuity (VA) was measured
as Logmar 0.86 + 0.54, and after 3 months of
treatment, it improved to Logmar 0.36 + 0.24
(p-value 0.010, 95%CI [0.10, 0.89]). The
pre-operative intraocular pressure (IOP) was
recorded as 35.18 + 11.75 mmHg, and after 3
months of treatment, it decreased to 13.81 +2.71
mmHg (p-value <0.001,95% CI [13.60, 29.12]).
The average number of types of glaucoma
medications used before the surgery was
2.82 + 1.54, and the average number of drops
of glaucoma medications used was 4.09 + 2.81.
After 3 months of treatment, these numbers
decreased to 1.54 + 1.21 (p-value = 0.055,95%CI
[-0.35, 2.89]) and 1.72 + 1.19 (p-value 0.021,
95%CI [0.11, 4.62]), respectively.
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Visual acuity Logmar (Mean +S.D.)  1.10 £0.46 0.56 +0.52 0.52+0.53 047+0.53
P-value 0.002 <0.001 <0.001
95%CI [0.23,0.86] [0.33,0.84] [0.38,0.86]

Number of types of glaucoma 327 +1.00 2.00 = 1.54 2.09+0.94 2.00 +0.89
medications (Mean + S.D.)
P-value 0.004 <0.001 <0.001
95%CI [0.41,2.12] [0.67, 1.69] [0.83,1.71]

Visual acuity Logmar (Mean+S.D.)  0.75+0.21 0.72+£0.51 0.31+£0.37 0.36+0.34
P-value 0.425 0.006 0.005
95%CI [-0.36,0.42] [0.15,0.72] [0.14,0.63]

Number of types of glaucoma 2.17+1.32 1.00 £ 1.09 0.83+£0.98 0.66 +1.03
medications (Mean + S.D.)
P-value 0.067 0.060 0.061
95%CI [-0.51,2.85] [-0.50,3.17] [-0.57,3.57]

Visual acuity Logmar (Mean +S.D.)  0.86 +0.54 0.63 £0.50 038 +0.24 0.36+0.24
P-value 0.040 0.012 0.010
95%CI [-0.03,0.49] [0.09,0.88] [0.10,0.89]

Number of types of glaucoma 2.82+1.54 154 +1.37 1.18+1.25 1.54+121
medications (Mean + S.D.)
P-value 0.050 0.021 0.055
95%CI [-0.29,2.84] [0.06,3.20] [-0.35,2.89]

(%)
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Discussion

Goniosynechialysis is a procedure that
involves the separation of adhesions between
the iris and trabecular meshwork, improving
drainage and decreasing intraocular pressure.
Our study aimed to evaluate the changes in
intraocular pressure and glaucoma medications
usage following the treatment of angle closure
patients using phacoemulsification with
goniosynechialysis.

In our study, the number of female
participants exceeded that of male participants,
with a ratio of females to males of 3:1. The
mean age of the participants was 59.28 years,
with an average intraocular pressure (IOP) of
25.07 mmHg. The mean number of types of
glaucoma medications used was 2.86 + 1.33,
and the mean number of drops of glaucoma
medications used was 3.93 + 2.18. Additionally,
50% of the participants were taking oral
glaucoma medications. At the 3™ month of
treatment, we observed a decrease in average
intraocular pressure from 25.07 mmHg to
12.75 mmHg. Moreover, the average number
of types of glaucoma medications decreased
from 2.86 to 1.53, and the average number of
drops of glaucoma medication decreased from
3.93 to 1.64. These findings suggest a positive
therapeutic effect of the treatment on the
participants’ intraocular pressure and medications
requirements, which was similar to other studies.'*'¢

When analyzing the patient groups based on
their diagnosis, it was noted that the AAC group

had a smaller number of participants compared
to the other groups. The age distribution was
similar across all groups. However, the refractory
acute angle closure group exhibited higher
intraocular pressure (IOP) levels compared to
the other groups. Additionally, both the number
of types and drops of glaucoma medication were
highest in the refractory acute angle closure
group, followed by the PACG group. The AAC
group had relatively lower levels of glaucoma
medication compared to the other two groups.
Our participants were able to discontinue oral
glaucoma medications within the first week
following surgery.

In the PACG group, the average intraocular
pressure was reduced by 9.45 mmHg using an
average of 2.00 types of glaucoma medications
and 2.09 drops at the 3™ month after surgery. The
AAC group, which responded to medication,
showed a decrease in intraocular pressure by an
average of 1 mmHg using an average of 0.66
types of glaucoma medications and 0.42 drops
at the 3™ month after surgery. The Refractory
AAC group demonstrated the greatest reduction
in intraocular pressure, with an average decrease
of 21.37 mmHg using an average of 1.54 types
of glaucoma medications and 1.72 drops at the
3" month after surgery. These findings align with
previous studies,'>!” which also reported similar
outcomes. Moreover, the reduction in intraocular
pressure was more pronounced in the acute angle
closure group.'®

Table S: presents the intraocular pressure (IOP) before and after surgery in comparison to another study.

Our study
‘Wanichwecharungruang 2021
Husain 2019

Moghimi 2015

Tun 2015

Verma 2010

Teekhasaenee 1999
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25.07 £ 12.66 12.75 +£2.83
24.5 12
229+53 159+45
233+73 145+25
21.82 £5.81 14.36 +2.98
29.68 +8.73 13.7+2.89
297+79 132+29

Eye South East Asia Vol.19 Issue 1 2024

10/7/2567 BE 13:12



Table 6 :
another study.

presents the number of glaucoma medications before and after surgery in comparison to

Our study
Wanichwecharungruang 2021
Husain 2019

Moghimi 2015

Tun 2015

Teekhasaenee 1999

The average visual acuity of patients
improved from Logmar 0.92 to Logmar 0.40,
which is a good result of cataract surgery. This is
a reduction of complications compared to other
types of surgical treatment to lower intraocular
pressure, such as Trabeculectomy,?® which
can lead to postoperative cataract formation
and more severe complications. In our study,
we had complications of excessive bleeding
in the anterior chamber of the eye in one case,
and plasmoid reaction in four cases, which was
also found in other studies.'*!¢ In our study all
complications were completely resolved.

When considering efficacy in
phacoemulsification with goniosynechialysis,
we evaluated its impact on intraocular pressure
(IOP), the number of glaucoma medications,
and the type of glaucoma medications used.
Our findings revealed that both the acute angle
closure group and the refractory acute angle
closure group showed greater effectiveness
compared to the primary angle-closure glaucoma
(PACG) group. We attribute this difference to
the extensive presence of peripheral anterior
synechiae (PAS) in the PACG group, which are
chronic and cause more damage to the trabecular
meshwork compared to the other groups that
experienced acute angle closure. The efficacy
of phacoemulsification with goniosynechialysis
was also reported in another study and meta-
analysis.'>!” However, another study revealed
that phacoemulsification alone can also decrease
intraocular pressure (IOP) and has efficacy
comparable to goniosynechialysis.!?
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2.86+1.33 1.53+1.13
3 0
19+09 0612
1.7+1.1 04+0.8
145+093 0.09+0.3
24+09 0.1+£03
Conclusion

Accordingtoour research, phacoemulsification
with goniosynechialysis in angle closure is an
effective alternative treatment for lowering
intraocular pressure in patients with closed-angle
glaucoma. This can reduce the need for multiple
types and amounts of eye drops for patients, as
well as less complications from other types of
glaucoma surgeries such as trabeculectomy.
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