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Purpose: To determine the quality of life (QOL) in glaucoma patients undergoing combined 
cataract and minimally invasive glaucoma surgery from various perspectives ranging from 
personal, social, occupational life, and economic status.
Settings and Design: A cross-sectional study design at King Fahd Hospital of the 
University, Khobar, Saudi Arabia.
Methods: Patients undergoing phacoemulsification in conjunction with various forms of 
minimally invasive glaucoma surgery (MIGS) for each patient, including either Kahook Dual 
Blade (KDB) goniotomy, iStent, iStent inject and gonioscopy-assisted transluminal trabecu-
lotomy (GATT), were included in the study between 2018 and 2019. Data were collected 
through a self-administered questionnaire based on the Visual Function Questionnaire (VFQ- 
25) for the 25-item National Eye Institute.
Results: The study included 93 eyes of 78 patients (40 males and 38 females) who had MIGS: 50 
KDB, 13 iStent, 23 iStent inject, and 7 GATT. An overall reduction in the number of anti-glaucoma 
medications (p<0.001) was statistically significant. In the study, 36.6% of patients had a better social 
life, but 85.2% had no change in occupational life. Eventually, 86% were satisfied with the 
operation’s outcome, and 79% confirmed that the overall quality of life improved after the 
procedure.
Conclusion: Evaluating QOL is a crucial component of glaucoma treatment. More research 
is needed on MIGS and their relationship to QOL. In the future, MIGS may provide the 
desired outcomes in controlling glaucoma and improving the QOL.
Keywords: glaucoma, quality of life, goniotomy, Kahook Dual Blade, iStent, iStent inject, 
gonio-assisted transluminal trabeculotomy, combined phacoemulsification, MIGS, 
Schlemm’s canal

Introduction
Quality of life (QOL) reflects the general well-being of the individual and their 
ability to pursue life to its fullest.1 A better understanding of patients’ quality of 
life, ranging from psychological, social, and economic status, can improve patient– 
physician interaction, enhance adherence to treatment and optimize long-term 
prognosis. However, visually impaired people are at higher risk for accidents, social 
withdrawal, and depression.2 Glaucoma and cataract have a significant impact on 
the QOL of patients, mainly due to reduced visual function and corresponding 
activity restriction.3 Intraocular pressure (IOP) has proved to be the only modifiable 
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risk factor for the progression of glaucoma.4 In addition to 
the classical glaucoma management, cataract extraction 
may help to lower the IOP independently.

Nevertheless, with good eye drop adherence, medical 
treatment is effective in minimizing the intraocular pres-
sure. Although there are numerous challenges, such as the 
complexity of instruction and application of glaucoma 
medication, ocular symptoms, and cost-effectiveness may 
predispose to poor adherence.5 Glaucoma incisional sur-
gery is a gold standard with great success in reducing 
intraocular pressure, but there are still many vision risks 
such as endophthalmitis or choroidal hemorrhage.6 In 
2018, the Primary Tube Versus Trabeculectomy (PTVT) 
study found 1% of the group with drainage devices and 
7% of the trabeculectomy group had serious complications 
leading to vision loss or reoperation.7

The minimally invasive glaucoma surgery (MIGS) era 
was introduced to minimize the IOP and reliance on topical 
medications with rapid visual recovery as a safer and least 
traumatic procedure for those with mild to moderate glau-
coma and help them early in the disease.8 It is usually 
combined with cataract extraction surgery, using ab interno, 
micro-incisional, and conjunctiva-sparing approach. Since 
a visually significant cataract has been found to influence 
QOL, it will eventually lead to an improvement in QOL, 
along with MIGS.9 Unfortunately, the literature lacks evi-
dence for the effect of glaucoma treatment on the quality of 
life. Most clinical trials focus on treatment success instead 
of patient satisfaction.10

This study’s objective is to assess the quality of life of 
patients undergoing combined cataract and MIGS from a 
different perspective (personal, social, occupational and 
economic status) and to express the impact of MIGS on 
the quality of life of patients with a safer and less invasive 
approach.

Methodology
Participants
A cross-sectional study was conducted in a total of 78 
patients undergoing combined cataract and minimally inva-
sive glaucoma surgery with various forms of MIGS for each 
patient, including either Kahook Dual Blade (KDB; New 
World Medical, Rancho Cucamonga, CA, USA) goniotomy, 
first-generation iStent (Glaukos Corporation, San Clemente, 
CA, USA), iStent inject (Glaukos Corporation, San 
Clemente, CA, USA) and gonioscopy-assisted transluminal 
trabeculotomy (GATT) between 2018 and 2019. All patients 

received regular follow-up for 18 months post-op. We have 
excluded any patient who has undergone any other ophthal-
mological surgery rather than MIGS and cataract extraction. 
The surgery was performed by one surgeon (A.H.). Patients 
have been reached at the ophthalmology clinic at King Fahd 
Hospital of the University in Khobar, Saudi Arabia.

QOL Questionnaire
A self-administered questionnaire based on the 25-item 
National Eye Institute Visual Function Questionnaire 
(NEI-VFQ-25) was designed to assess the impact of mini-
mally invasive glaucoma surgery with cataract extraction 
on the quality of life. We assessed the benefit of the 
surgery on how many eye drops have been decreased, 
the side effect that results from the use of anti-glaucoma 
eye drop including redness, itching, and pain. We also 
assessed the level of dependability of others, number of 
ER visits and follow-up after the procedure and the pro-
gression of glaucoma subjectively by asking about the 
condition of vision and overall satisfaction of surgery.

Ethical Considerations
Patients’ anonymity was assured by using numbers rather 
than names for analysis only. All the participants were 
informed about the purpose of the study and a written 
consent was obtained from the patients before participa-
tion with the Helsinki Declaration. No incentives or 
rewards were given to the participant. This study was 
approved by the Institutional Review Board of the Imam 
Abdulrahman Bin Faisal University.

Statistical Analysis
The patient’s responses have been classified to a scale of 
0–100 points and higher scores reflect better functioning 
and well-being. The composite score was determined as 
the mean of all questionnaire scales per case. The normal-
ity of the data has been checked by Kolmogorov–Smirnov 
Test. Preoperative and postoperative anti-glaucoma medi-
cations were compared with the McNemar–Bowker Test. 
The scores of the four surgeries per questionnaire scale 
were compared with the Kruskal Walli Test. The scores of 
two surgeries were compared with Mann–Whitney U-Test. 
The percentages were determined using a Chi-square test.

The difference in questionnaire scale scores equal to or 
greater than 10 points was considered clinically signifi-
cant. A p-value of less than 0.05 was considered to be 
statistically significant. Statistical analysis was carried out 
by the Social Sciences Statistical Package (IBM SPSS 
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Statistics for Windows, Version 22.0. Armonk, NY: IBM 
Corp.).

Results
The study included 93 eyes of 78 patients (40 males and 
38 females) who underwent MIGS: 50 KDB, 13 first- 
generation iStent, 23 iStent inject and 7 GATT.

Approximately a similar number of males and females 
participated in the study. About 75.7% (59) of the patients 
were over 60 years of age. Approximately 85% (79) of the 
eyes had open-angle glaucoma (OAG). There was a statis-
tically significant overall reduction in the number of anti- 
glaucoma medications (p<0.001). Figure 1A and B shows 

the preoperative and postoperative number of anti-glau-
coma medications per surgery. The demographics and all 
characteristics are shown in Table 1.

Table 2 summarizes the percentages of the scale of the 
questionnaire in patients who underwent minimally inva-
sive glaucoma surgery from different perspectives. From a 
personal perspective, 83.9% reported vision improvement. 
However, in terms of redness, itching, and pain, most 
patients reported that it was not there before surgery, but 
40.9% reported a statistically significant improvement in 
redness after surgery (p<0.03). Also, 68.2% said that their 
sleep did not change. Moreover, since most of the partici-
pants were over 60 years of age, the majority of them were 
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Figure 1 (A) Preoperative number of anti-glaucoma medications. (B) Postoperative number of anti-glaucoma medications.
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retired and therefore their occupational life did not change 
by 85.2%. On the other hand, after surgery, 36.6% had a 
better social life. In addition, 78.5% of patients were self- 
reliant for eye drops, and this did not change after surgery, 
which is statistically significant (p < 0.02). Finally, 86% 
were satisfied with the results of the surgery and 79% 
reported that the overall quality of life after the procedure 
improved.

The mean and standard deviation of scores by question-
naire scale per procedure is shown in Table 3. The positive 
Spearman rho Correlation between age and MIGS compo-
site score was neither clinically important nor statistically 
significant (r=0.109, p=0.338). There was no statistically 
significant difference between gender in the composite 
score (p=0.863) There was a statistically significant differ-
ence between the redness in the questionnaire scale 

(p=0.010), itching (p=0.019) and the composite score 
(p=0.021). The redness and itching scales were better for 
the iStent inject group and worse for the GATT group. 
There was no statistically significant difference between 
the four study groups in the rest of the questionnaire scales 
(P>0.05). In the pain scale, however, there was a clinically 
important difference of 36.3 points between the iStent 
group and the GATT group. On the occupational life 
scale, the iStent group differed by 10.5 points from the 
GATT group. In social life, there was a clinically important 
difference of 33.6 points between the iStent inject group and 
the GATT group. There was no clinically important differ-
ence in economic status between surgeries. In the sleep 
scale, iStent inject was 16.7 points higher than GATT. The 
GATT group differed by 14.9 points from the KDB in the 
hospital follow-up scale. The GATT group differed by 19.9 

Table 1 Demographics and Clinical Characteristics of Glaucoma Patients Underwent Minimally Invasive Glaucoma Surgery

Parameters MIGS KDB iStent GATT iStent Inject

Eyes (n) 93 50 13 7 23

Age (years)

20 to 40 2.6% (2)
41 to 60 21.8% (17)

61 to 70 44.9% (35)
>70 30.8% (24)

Gender
Male %(n) 51.3(40)

Female %(n) 48.7(38)

Diagnosis

POAG 71.0% (66) 54.0% (27) 92.3% (12) 100.0% (7) 87.0% (20)

SOAG 14.0% (13) 18.0% (9) 7.7% (1) 0% (0) 13.0% (3)
PACG 10.8% (10) 20.0% (10) 0% (0) 0% (0) 0% (0)

NTG 1.1% (1) 2.0% (1) 0% (0) 0% (0) 0% (0)

PXF 3.2% (3) 6.0% (3) 0% (0) 0% (0) 0% (0)

Preoperative AGM

0 2.2% (2) 2.0% (1) 7.7% (1) 0% (0) 0% (0)
1 23.7% (22) 12.0% (6) 30.8% (4) 0% (0) 52.2% (12)

2 19.4% (18) 12.0% (6) 38.5% (5) 28.6% (2) 21.7% (5)

3 19.4% (18) 20.0% (10) 15.4% (2) 0% (0) 26.1% (6)
>3 35.5% (33) 54.0% (27) 7.7% (1) 71.4% (5) 0% (0)

Postoperative AGM
0 51.6% (48) 42.0% (21) 38.5% (5) 42.9% (3) 82.6% (19)

1 17.2% (16) 10.0% (5) 46.2% (6) 14.3% (1) 17.4% (4)

2 14.0% (13) 20.0% (10) 0% (0) 42.9% (3) 0% (0)
3 11.8% (11) 22.0% (11) 0% (0) 0% (0) 0% (0)

>3 5.4% (5) 6.0% (3) 15.4% (2) 0% (0) 0% (0)

Abbreviations: MIGS, minimally invasive glaucoma surgery; KDB, Kahook Dual Blade; GATT, gonioscopy-assisted transluminal trabeculotomy; POAG, primary open-angle 
glaucoma; SOAG, secondary open-angle glaucoma; PACG, primary angle-closure glaucoma; NTG, normal-tension glaucoma; PXF, pseudoexfoliation glaucoma; AGM, anti- 
glaucoma medication.
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Table 2 Percent of Levels of Questionnaire Scale in Patients Underwent Minimally Invasive Glaucoma Surgery

Questionnaire Scale Level MIGS 
(n=93)

KDB 
(n=50)

iStent 
(n=13)

GATT 
(n=7)

iStent Inject 
(n=23)

P-value*

Vision

Better 83.9% (78) 78.0% (39) 76.9% (10) 85.7% (6) 100% (23) 0.277

No Change 8.6% (8) 12.0% (6) 15.4% (2) 0% (0) 0% (0)
Worse 7.5% (7) 10.0% (5) 7.7% (1) 14.3% (1) 0% (0)

Redness
Better 40.9% (38) 42.0% (21) 30.8% (4) 0% (0) 56.5% (13) 0.033

No change 11.8% (11) 14.0% (7) 0% (0) 0% (0) 17.4% (4)
Worse 3.2% (3) 4.0% (2) 0% (0) 14.3% (1) 0% (0)

No redness before 44.1% (41) 40.0% (20) 69.2% (9) 85.7% (6) 26.1% (6)
Itching

Better 25.8% (24) 20.0% (10) 30.8% (4) 0% (0) 43.5% (10) 0.189

No change 16.1% (15) 20.0% (10) 7.7% (1) 0% (0) 17.4% (4)
Worse 10.8% (10) 10.0% (5) 7.7% (1) 14.3% (1) 13.0% (3)

No itching before 47.3% (44) 50.0% (25) 53.8% (7) 85.7% (6) 26.1% (6)

Pain

Better 35.5% (33) 36.0% (18) 53.8% (7) 14.3% (1) 30.4% (7) 0.052

No change 9.7% (9) 4.0% (2) 7.7% (1) 0% (0) 26.1% (6)
Worse 8.6% (8) 10.0% (5) 0% (0) 28.6% (2) 4.3% (1)

No pain before 46.2% (43) 50.0% (25) 38.5% (5) 57.1% (4) 39.1% (9)

Occupational life

Better 14.8% (13) 16.3% (8) 7.7% (1) 0% (0) 21.1% (4) 0.490

No change 85.2% (75) 83.7% (41) 92.3% (12) 100% (7) 78.9% (15)
Worse 0% (0) 0% (0) 0% (0) 0% (0) 0% (0)

Social life
Better 36.6% (30) 35.6% (16) 38.5% (5) 0% (0) 52.9% (9) 0.209

No change 59.8% (49) 60.0% (27) 61.5% (8) 85.7% (6) 47.1% (8)

Worse 3.7% (3) 4.4% (2) 0% (0) 14.3% (1) 0% (0)

Economic status

Better 1.1% (1) 2.0% (1) 0% (0) 0% (0) 0% (0) 0.853
No change 98.9% (86) 98.0% (48) 100% (13) 100% (7) 100% (18)

Worse 0% (0) 0% (0) 0% (0) 0% (0) 0% (0)

Sleep

Better 27.1% (23) 26.5% (13) 30.8% (4) 0% (0) 33.3% (6) 0.489

No change 68.2% (58) 65.3% (32) 69.2% (9) 100% (5) 66.7% (12)
Worse 4.7% (4) 8.2% (4) 0% (0) 0% (0) 0% (0)

Hospital followup
Decreased 55.9% (52) 60.0% (30) 61.5% (8) 85.7% (6) 34.8% (8) 0.255

No change 40.9% (38) 36.0% (18) 38.5% (5) 14.3% (1) 60.9% (14)

Increased 3.2% (3) 4.0% (2) 0% (0) 0% (0) 4.3% (1)

ER visits

Decreased 31.2% (29) 36.0% (18) 23.1% (3) 57.1% (4) 17.4% (4) 0.399
No change 67.7% (63) 62.0% (31) 76.9% (10) 42.9% (3) 82.6% (19)

Increased 1.1% (1) 2.0% (1) 0% (0) 0% (0) 0% (0)

(Continued)
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points from the iStent inject group in the ER visit scale. In 
the satisfaction scale, iStent inject differed by 15.4 points 
from the iStent group. There was no clinically important 
difference between surgeries in the overall QOL scale. The 
composite score was the highest in the iStent inject group 
and the lowest in the GATT group. The composite scores of 
the KDB and iStent inject groups were statistically different 
(p=0.030). In addition, the iStent group and the iStent inject 
showed a statistical difference in the composite score 

(p=0.050). There was no statistically significant difference 
in the composite score between the KDB group and the 
iStent group (p=0.666).

Discussion
Quality of life is considered to be one of the major and 
important factors in the health and well-being of patients. 
Compared to other progressive disorders, glaucoma had 
fewer publications on quality of life.10 In fact, maintaining 

Table 2 (Continued). 

Questionnaire Scale Level MIGS 
(n=93)

KDB 
(n=50)

iStent 
(n=13)

GATT 
(n=7)

iStent Inject 
(n=23)

P-value*

Dependency

Decreased 12.9% (12) 24.0% (12) 0% (0) 0% (0) 0% (0) 0.029
No change 78.5% (73) 66.0% (33) 100% (13) 85.7% (6) 91.3% (21)

Increased 8.6% (8) 10.0% (5) 0% (0) 14.3% (1) 8.7% (2)

Satisfaction

Satisfied 86.0% (80) 80.0% (40) 84.6% (11) 85.7% (6) 100% (23) 0.232

No difference 5.4% (5) 10.0% (5) 0% (0) 0% (0) 0% (0)
Unsatisfied 8.6% (8) 10.0% (5) 15.4% (2) 14.3% (1) 0% (0)

Overall QOL
Improved 79.6% (74) 74.0% (37) 69.2% 85.7% (6) 95.7% (22) 0.109

Same as before 14.0% (13) 16.0% (8) 30.8% (4) 0% (0) 4.3% (1)

Worse 6.5% (6) 10.0% (5) 0% (0) 14.3% (1) 0% (0)

Note: *Chi-square test was performed. 
Abbreviations: MIGS, minimally invasive glaucoma surgery; KDB, Kahook Dual Blade; GATT, gonioscopy-assisted transluminal trabeculotomy; POAG, primary open-angle 
glaucoma; SOAG, secondary open-angle glaucoma; PACG, primary angle-closure glaucoma; NTG, normal-tension glaucoma; PXF, pseudoexfoliation glaucoma.

Table 3 Questionnaire Scores in Patients Underwent Minimally Invasive Glaucoma Surgery

Questionnaire Scale MIGS 
(n=93)

KDB 
(n=50)

iStent 
(n=13)

GATT 
(n=7)

iStent Inject 
(n=23)

P-value

Vision 88.2±28.9 84.0±32.6 84.6±31.5 85.7±37.8 100.0±0 0.113
Redness 47.6±46.5 50.0±46.0 30.8±48.0 3.6±9.4 65.2±43.8 0.010

Itching 36.6±41.6 32.5±39.2 36.5±46.3 3.6±9.4 55.4±43.3 0.019

Pain 42.5±45.4 40.5±46.5 57.7±49.4 21.4±36.6 44.6±42.6 0.489
Occupational life 57.4±17.8 58.2±18.7 53.8±13.9 50.0±0 60.5±20.9 0.495

Social life 66.5±27.3 65.6±27.8 69.2±25.3 42.9±18.9 76.5±25.7 0.062

Economic status 50.6±5.4 51.0±7.1 50.0±0 50.0±0 50.0±0 0.855
Sleep 61.2±26.0 59.2±28.3 64.4±24.0 50.0±0 66.7±24.3 0.510

Hospital follow-up 76.3±28.2 78.0±28.9 80.8±25.3 92.9±18.9 65.2±27.9 0.073

ER visits 65.1±24.2 67.0±26.0 61.5±21.9 78.6±26.7 58.7±19.4 0.202
Dependency 52.2±23.2 57.0±28.6 50.0±0 42.9±18.9 45.7±14.4 0.142

Satisfaction 88.7±29.6 85.0±32.3 84.6±37.6 85.7±37.8 100.0±0 0.167

Overall QOL 86.6±28.7 82.0±33.1 84.6±24.0 85.7±37.8 97.8±10.4 0.146
Composite Score 69.4±13.0 69.0±13.3 67.5±13.5 57.5±13.9 75.9±7.8 0.021

Abbreviations: MIGS, minimally invasive glaucoma surgery; KDB, Kahook Dual Blade; GATT, gonioscopy-assisted transluminal trabeculotomy; POAG, primary open-angle 
glaucoma; SOAG, secondary open-angle glaucoma; PACG, primary angle-closure glaucoma; NTG, normal-tension glaucoma; PXF, pseudoexfoliation glaucoma.
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the quality of life of patients with glaucoma is one of the 
primary objectives of treatment for this neurodegenerative 
progressive disease. In our study, we used a questionnaire 
based on the 25-item National Eye Institute Visual 
Function Questionnaire (NEI-VFQ-25) that is well estab-
lished to assess QOL in relation to visual functions,11 to 
determine the overall QOL and the level of satisfaction 
from surgical outcome of glaucoma patient who underwent 
minimal invasive glaucoma surgery with cataract 
extraction.

Glaucoma needs lifelong treatment and, like many other 
chronic diseases, it has a low adherence rate which results in 
disease progression; on the other hand, glaucoma treatment is 
well known for its local and systemic side effects and can 
improve patient QOL by reducing them.12 However, a cross- 
sectional study on 360 participants was conducted in 2018 to 
determine the proportion of adherence to topical glaucoma 
medications that showed 61.4% adherence to their glaucoma 
medications, but although more than half of the participants 
were adherents, it is still not good enough.13 Studies have 
consistently shown that greater adherence is correlated with 
simpler medication regimens. Pahlitzsch et al found a sig-
nificant reduction in glaucoma eye drops following MIGS.14 

Besides the favorable risk profile of MIGS, it had a moderate 
efficacy in decreasing the IOP.12 In our study, there was a 
statistically significant overall reduction in the number of 
anti-glaucoma medications (p<0.001) following MIGS. In 
addition, 40.9% reported an improvement in redness after 
surgery, which could be linked to a reduction in the number 
of glaucoma medications and was statistically significant (p < 
0.03). The changes in visual acuity have a great effect on the 
QOL, but NEI VFQ depends only on the VA to determine the 
vision status and that could be preserved in glaucoma patients 
as their visual deficiencies start from the visual field.15 As 
assessed by VF testing recent study showed that glaucoma 
even at an early stage has a significant effect on QOL of 
patients and that could decrease in accordance with glaucoma 
severity.16 Nevertheless, our study shows that 83.9% of 
patients had better vision after the combined procedure, 
which was not statistically significant (p=0.27). It may be 
due to the impact of cataract extraction or the optic nerve 
status, as most patients had mild to moderate glaucoma. 
Another advantage of MIGS strategies is a reduced risk of 
a large refractive surprise compared to conventional filtering 
operations and faster visual rehabilitation.17 Sieck et al con-
cluded that there were no difference found between the 
refractive outcomes of glaucoma patients with or without 
KDB.18 Also, in 2020 a study result that iStent inject does 

not risk refractive outcomes and can be paired with cataract 
procedure safely.19

In addition, most patients reported that there were no 
changes in their occupational, social and economic status 
following MIGS (85.2%, 59.8% and 98.8%) respectively. 
Since most of patients were over 60 years of age and 
retired, this may explain why their occupational life did 
not change and their economic status was not affected by 
changes in increased or decreased number of eye drops, as 
our institution provides free eye drops to all patients. 
However, about 31.2% of patients report a decrease in 
the frequency of emergency room visits due to eye com-
plaints. The KDB and GATT groups appear to have more 
regular follow-up in the clinic as a result of post-op 
hyphema in the early postoperative period, which gradu-
ally decreased to a comparable extent with the other sub-
groups. It may affect the QOL by initially raising the 
number of eye drops with stress on compliance and indir-
ectly through close clinic follow-ups and prolonged recov-
ery time. Also, most patients were independent when 
applying eye drops and this will also improve QOL.

Finally, 86% were satisfied with the result of the sur-
gery and 79% confirmed subjectively the improvement of 
the overall quality of life following the surgery. In addi-
tion, the study had a limitation in evaluating the visual 
function using the NEI VFQ by using only the visual 
acuity in deciding glaucoma progression, other modalities 
such as visual field and optical coherence tomography 
(OCT) for the optic nerve should be used.

Conclusion
QOL is one of the important aspects of the management plan 
for each disease and should be kept in mind when dealing with 
patients, particularly those with a progressive disease pattern. 
We believed that the treatment of mild to moderate glaucoma 
in patients with MIGS would improve QOL from different 
perspectives and reduce the number of eye drops needed and, 
in turn, reduce its side effects. In addition, MIGS considered a 
safe and feasible surgical intervention that could replace other 
invasive procedures. Eventually, quality of life plays a key role 
in the life of a patient and should be safeguarded by providing 
all possible options.
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