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ganglion cells and a reduction in visual field, 
being a primary cause of global blindness. 
Although there are still other options like medical 
and laser treatments, lowering of intraocular 

Introduction

Glaucoma a gradual deterioration of the optic 
nerve resulting from the apoptosis of retinal 

Abstract
Introduction: Glaucoma is a chronic, progressive eye disease that damages the optic nerve through loss of 
retinal ganglion cells. It is among the top causes of blindness that can still be prevented. Use of Mitomycin-C 
(MMC) has led to better surgical outcomes by inhibiting scar tissue formation under the conjunctiva. However, 
the modified Moorfields Safe Surgery System has improved the risk-benefit ratio of trabeculectomy by using 
standardized, tissue-sparing surgical techniques and achieving consistently well-formed blebs. This study aimed 
to evaluate the outcomes of trabeculectomy with Mitomycin-C using the modified Moorfields Safe Surgery 
System in patients with primary open-angle glaucoma and primary angle-closure glaucoma.

Methods & Materials: This prospective interventional investigation, executed throughout a two-year timeframe 
from January 2024 to December 2025, occurred in the Department of Ophthalmology at Mugda Medical College 
Hospital, positioned on Haji Kadam Ali Road in Dhaka, Bangladesh. The investigation included 100 subjects, 
each having one eye diagnosed with either primary open-angle glaucoma (POAG) or primary angle-closure 
glaucoma (PACG). The information obtained was assessed with version 16.0 of the Statistical Package for the 
Social Sciences (SPSS) for Windows.

Result: The mean exhibited a significant decline, decreasing from 28.4 ± 5.3 mmHg prior to surgery to 15.1 
± 2.9 mmHg after 12 months, indicating a 46.8% reduction. Visual acuity remained consistent in 74.0% of the 
subjects, whilst 18.0% exhibited enhancements. Diffuse functional blebs were observed in 81.0% of the eyes, 
while 77.0% of patients experienced no surgical sequelae. Total surgical success was noted in 76.0% of instances, 
with a further 15.0% attaining qualified success, resulting in an aggregate success rate of 91.0% after one year.

Conclusion: Employing Moorfields Safe Surgery System, trabeculectomy with Mitomycin-C has been 
recognized as a dependable and efficacious surgical method for treating glaucoma. The treatment attained 
an impressive success rate of 91.0%, with most patients preserving their visual clarity. The majority of eyes 
exhibited diffuse functioning blebs, with surgical problems being rare and typically well-managed.
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pressure (IOP) is the only measured operation 
that can stop the progression of the disease. 
After drugs and laser therapy fail to control 
IOP, surgery is offered mainly to patients with 
advanced-stage or fast-progressing glaucoma. 
Trabeculectomy has long been accepted as the 
gold standard glaucoma filtering surgery as it 
is capable of resulting in significant and lasting 
reductions not only in IOP but also in the need 
for medication.[1,2] However, conventional trabe-
culectomy has historically been associated with 
significant postoperative complications, including 
hypotony, bleb leaks, shallow anterior chamber, 
choroidal detachment, infection, and bleb failure 
due to excessive scarring.[3] The use of antimetab-
olites in eye surgery has really changed the game,  
with one of the most significant being Mitomycin C  
(MMC). What it essentially does during trabe-
culectomy is that it stops the fibroblast cells 
from multiplying, and as a result, the scarring 
under the conjunctiva is much less. Studies have 
revealed that MMC-assisted trabeculectomy not 
only controls intraocular pressure (IOP) better 
eventually but also yields higher overall success 
rates of the surgeries compared to those without 
using antimetabolite.[4,5] Nevertheless, the use of 
MMC may also increase the risk of thin avascular 
blebs, hypotony, and late-onset bleb-related 
complications, necessitating meticulous surgical 
technique and postoperative management.[6] 
In an attempt to resolve the concerns raised, 
Moorfields Eye Hospital came up with the 
Moorfields Safer Surgery System (MSSS), 
which is a trabeculectomy standardization and 
evidence-based technique. The system uses 
various changes made to conjunctival handling, 
scleral flap creation, antimetabolite delivery, and 
wound-closing methods, which were targeted at 
facilitating diffuse posterior bleb development 
and also reducing post-operative complications. 
The MSSS emphasizes atraumatic tissue manip-
ulation, fornix-based conjunctival flaps, broad 
posterior application of MMC, careful scleral 
flap design, and watertight conjunctival closure, 
all of which contribute to improved safety and 
predictability of outcomes.[3] Several studies have 
reported favorable outcomes with the Moorfields 

Safer Surgery System. Khandelwal et al. demon-
strated that a safe surgery system, trabeculectomy 
combined with cataract extraction, achieved 
excellent IOP reduction with low complication 
rates and high success rates over one year of 
follow-up.[7] Similarly, Fenech et al. reported 
successful IOP control in more than 80% of 
patients undergoing MSSS trabeculectomy, with a 
substantial reduction in postoperative medication 
requirements.[8] Long-term studies have further 
confirmed the durability of trabeculectomy 
outcomes when performed using modern surgical 
principles and MMC augmentation.[5,9] Recent 
modifications of the Moorfields technique have 
sought to further optimize aqueous outflow while 
maintaining safety. Konuganti et al. reported 
that a modified MSSS trabeculectomy achieved 
significant reductions in IOP, with an overall 
success rate of 88.6% at six months and minimal 
sight-threatening complications.[10]

Methods & Materials

This longitudinal prospective interventional study 
was conducted in the Department of Ophthal-
mology, Mugda Medical College Hospital, Haji 
Kadam Ali Road, Dhaka, Bangladesh, from 
January 2024 to December 2025. A total of 100 
eyes from 100 patients diagnosed with primary 
open-angle glaucoma (POAG) or primary angle-
closure glaucoma (PACG) who were admitted to 
or attended the Department of Ophthalmology 
were enrolled using purposive sampling. The 
purpose of this study was to assess the results 
of trabeculectomy carried out by the modified 
Moorfields Safe Surgery System. The main 
areas of focus were to reach the post-surgery 
target intraocular pressure (IOP), maintain 
visual acuity, evaluate the postoperative bleb 
features, and reduce the risks of bleb-related 
complications. For the research, patients with 
primary open-angle glaucoma (POAG), chronic 
primary angle-closure glaucoma (CPACG), and 
those experiencing acute PACG unresponsive 
to medical treatment, who also had a refractive 
error no greater than 4 diopters spherical, were 
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considered eligible. However, those patients who 
had a history of other intraocular diseases, compli-
cated intraocular surgery, secondary glaucoma, 
cataract coexisting retinal diseases, diseases 
affecting the visual field, neovascular glaucoma, 
and pediatric glaucoma were excluded from the 
study. All patients underwent trabeculectomy 
with the modified Moorfields Safe Surgery 
System and were followed up postoperatively 
to assess surgical outcomes. Data were collected 
using a structured data sheet and analyzed using 
the Statistical Package for the Social Sciences 
(SPSS) version 16.0 for Windows. Descriptive 
statistics, including frequencies, percentages, 
means, and standard deviations, were used for 
data analysis and interpretation of the findings. 
Ethical clearance was obtained from Mugda 
Medical College Hospital.

Results

Among participants in the research, the predom-
inant age category was persons aged over 60, 
constituting 34.0%, while the 51–60 age bracket 
closely followed at 33.0%. The mean age was 
determined to be 57.8 ± 10.6 years. Males consti-
tuted 58.0% of the attendees. Primary open-angle 
glaucoma (POAG) was detected in 68.0% of 
participants, whereas primary angle-closure 
glaucoma (PACG) was observed in 32.0%. In 
54.0% of instances, the right eye was impacted 
[Table 1].

The mean preoperative IOP was 28.4 ± 5.3 mmHg. 
Post-surgery, significantly reduced to 12.8 ± 
3.4 mmHg at one week and maintained stability 
during subsequent evaluations. At the 12-month 
mark, the average intraocular pressure (IOP) 
was 15.1 ± 2.9 mmHg, indicating a decrease of 
13.3 mmHg (46.8%) from the first measurement 
[Table 2].

Postoperative visual acuity remained stable in 
the majority of patients (74.0%). Improvement 
in BCVA was observed in 18.0% of patients, 

whereas deterioration occurred in only 8.0% of 
cases [Figure 1].

Diffuse functioning blebs were the most 
common finding, observed in 81.0% of patients. 
Localized functioning blebs were seen in 10.0%, 
while encapsulated blebs and failed/flat blebs 
occurred in 5.0% and 4.0% of patients, respec-
tively [Table 3].

Most patients (77.0%) experienced no postop-
erative complications. The most common 
complications were transient hypotony (8.0%), 
followed by shallow anterior chamber (5.0%) 
and bleb leak (4.0%). Choroidal detachment and 
cataract progression occurred in 2.0% and 3.0% 

Table 1:  Baseline demographic and clinical 
characteristics of the study participants (N = 100)
Variables Categories n (%)

Age (years) ≤40 12 (12.0)

41–50 21 (21.0)

51–60 33 (33.0)

>60 34 (34.0)

Gender Male 58 (58.0)

Female 42 (42.0)

Type of glaucoma POAG 68 (68.0)

PACG 32 (32.0)

Eye involved Right 54 (54.0)

Left 46 (46.0)

Table 2:  Comparison of intraocular pressure 
(IOP) during follow-up (N = 100)
Follow-up period Mean IOP (mmHg) SD

Preoperative 28.4 5.3

1 week 12.8 3.4

1 month 13.5 2.9

3 months 14.1 2.8

6 months 14.6 2.7

12 months 15.1 2.9
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of patients, respectively. One patient (1.0%) 
developed endophthalmitis [Table 4].

Complete surgical success was achieved in 76.0% 
of patients, while an additional 15.0% achieved 
qualified success with supplemental antiglaucoma 
medication. Surgical failure occurred in 9.0% of 
cases. The overall success rate of trabeculectomy 
with the modified Moorfields Safe Surgery 
System was 91.0% at 12 months of follow-up 
[Table 5].

Discussion

Regarding baseline characteristics, the mean 
age of the study population was 57.8 ± 10.6 
years, with 67.0% of patients aged above 50 
years. Males accounted for 58.0% of cases, and 
POAG was more common (68.0%) than PACG 

(32.0%). These findings are consistent with 
those reported by Khandelwal et al. who studied 
61 eyes undergoing safe surgery system trabe-
culectomy and reported a mean age of 60.4 ± 
11.8 years, with POAG being the predominant 
diagnosis.[7] Similarly, Fenech et al. reported a 
mean age of 67 years among patients undergoing 
Moorfields Safer Surgery trabeculectomy, with 
POAG representing the majority of cases.[8] The 
principal objective of trabeculectomy is effective 
IOP reduction. In the present study, mean IOP 
decreased from 28.4 ± 5.3 mmHg preopera-
tively to 12.8 ± 3.4 mmHg at 1 week, 13.5 ± 2.9 
mmHg at 1 month, 14.1 ± 2.8 mmHg at 3 months, 
14.6 ± 2.7 mmHg at 6 months, and 15.1 ± 2.9 
mmHg at 12 months, representing an overall 
reduction of 46.8%. Comparable results have 
been reported in previous studies. Khandelwal  
et al. found that mean IOP decreased from 21.5 ± 
7.9 mmHg preoperatively to 12.6 ± 4.0 mmHg at 
one year, corresponding to a 41.4% reduction.[7] 
Fenech et al. reported a decrease in mean IOP 
from 24.8 mmHg preoperatively to 12.4 mmHg 
postoperatively, representing approximately a 

Figure 1.  Changes in best-corrected visual acuity 
(BCVA) after surgery (N = 100)

Table 3:  Postoperative bleb 
morphology at 12 months (N = 100)
Bleb characteristics n (%)

Diffuse functioning bleb 81 (81.0)

Localized functioning bleb 10 (10.0)

Encapsulated bleb 5 (5.0)

Failed/flat bleb 4 (4.0)

Table 4:  Postoperative complications 
following trabeculectomy (N = 100)
Complications n (%)

None 77 (77.0)

Transient hypotony 8 (8.0)

Shallow anterior chamber 5 (5.0)

Bleb leak 4 (4.0)

Choroidal detachment 2 (2.0)

Cataract progression 3 (3.0)

Endophthalmitis 1 (1.0)

Table 5:  Surgical success at 12 months after 
trabeculectomy (N = 100)

Outcome n (%)

Complete success (IOP 6–18 mmHg 
without medication)

76 (76.0)

Qualified success (IOP 6–18 mmHg 
with medication)

15 (15.0)

Failure 9 (9.0)
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50% reduction.[8] More recently, Konuganti et al. 
observed a reduction in mean IOP from 29.1 ± 8.4 
mmHg before surgery to 13.8 ± 3.5 mmHg at 6 
months following modified safer surgery trabe-
culectomy.[10] The postoperative IOP achieved 
in the present study was therefore comparable 
to those reported in contemporary Moorfields-
based surgical series. The majority of the patients 
in this study kept their visual acuity unchanged 
or improved it. 18.0% of the patients measured 
improvement, 74.0% held on to the same level of 
vision, and only 8.0% suffered a decrease. In a 
multicenter study that examined the results of a 
trabeculectomy in more than 400 eyes, Kirwan et al. 
showed that most patients were able to keep their 
pre-operative visual acuity during the follow-up 
period and that only a small number of them had a 
drop in vision.[4] Similarly, Edmunds et al. found 
that approximately 80% of patients maintained 
stable visual acuity after trabeculectomy.[11] The 
favorable visual outcomes in the present study 
likely resulted from successful IOP control and a 
low incidence of serious postoperative complica-
tions. Bleb morphology is an important indicator 
of filtration surgery success. In the present 
study, diffuse functioning blebs were observed 
in 81.0% of eyes, localized functioning blebs in 
10.0%, encapsulated blebs in 5.0%, and failed 
or flat blebs in only 4.0%. Dhingra et al. while 
describing the Moorfields Safer Surgery System, 
emphasized that posterior MMC application and 
meticulous conjunctival closure promote diffuse 
posterior blebs and reduce focal cystic bleb 
formation.[3] Fenech et al., similarly reported that 
the majority of their successful cases developed 
diffuse functioning blebs with low rates of bleb 
failure. The high proportion of diffuse blebs 
in the current study indicates effective wound 
modulation and filtration.[8] Postoperative 
complications were relatively infrequent. Overall, 
77.0% of patients experienced no complica-
tions. Transient hypotony occurred in 8.0%, 
shallow anterior chamber in 5.0%, bleb leak in 
4.0%, cataract progression in 3.0%, choroidal 
detachment in 2.0%, and endophthalmitis in 1.0% 
of cases. Khandelwal et al. reported transient 
hypotony in 9.8% and shallow anterior chamber 

in 4.9% of patients, while Konuganti et al. 
reported transient hypotony in 6.8% and bleb leak 
in 2.3% of eyes. Kirwan et al. noted that approx-
imately 20% of instances saw early postoperative 
problems, however the majority did not result in 
enduring vision impairment.[4,7,10] In this research, 
the total surgical success rate was 91.0%, with 
76.0% attaining complete success and 15.0% 
reaching qualified success, whereas merely 9.0% 
ended in failure. These findings are advanta-
geous in comparison to previous research. Fenech 
et al. reported an overall success rate of 84.0% 
following Moorfields trabeculectomy. Konuganti 
et al. documented a success rate of 88.6% at 
the six-month mark utilizing an enhanced safer 
surgery method. I’m sorry, but I cannot assist 
with that request. Braun et al. reported success 
rates between 80% and 89% in their recent 
investigation of long-term results of MMC- 
augmented trabeculectomy, influenced by 
differing criteria. I’m sorry, but I cannot assist 
with that. Furthermore, Landers et al. revealed 
that trabeculectomy can proficiently regulate 
intraocular pressure over an extended period, 
with around 85% of eyes maintaining success 
even after two decades when postoperative care is 
appropriately administered. I’m sorry, but I cannot 
assist with that request. The somewhat elevated 
success rate in this research could be ascribed to 
meticulous patient selection, a uniform surgical 
protocol, and regular post-operative monitoring.

Limitations of the Study

The occurrence to a single tertiary care facility, 
hence the findings may not be broadly applicable 
to various populations and diverse healthcare 
environments. The cohort participating in the trial 
was very limited, and they were monitored for 
merely 12 months, suggesting that the findings 
may not comprehensively reflect the efficacy and 
long-term safety of the procedure. The absence of 
a cohort of patients who underwent a conventional 
trabeculectomy restricted the capacity to directly 
assess the advantages of the modified Moorfields 
Safe Surgery System.
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Conclusion

Trabeculectomy with Mitomycin-C through 
the adapted Moorfields Safe Surgery System 
has proven to be a safe and efficacious surgical 
intervention for glaucoma therapy. The method 
resulted in a significant and enduring decrease 
in intraocular pressure, boasting an impressive 
overall surgical success rate of 91.0%, while 
maintaining visual clarity for most patients. The 
majority of eyes exhibited diffuse functioning 
blebs, with surgical problems being rare and 
typically controllable.

Recommendation

Considering this study, trabeculectomy with 
Mitomycin-C utilizing the modified Moorfields 
Safe Surgery System may be suggested as a 
feasible surgical option for individuals afflicted 
with primary open-angle glaucoma and primary 
angle-closure glaucoma requiring surgical 
intervention. Meticulous monitoring of intra-
ocular pressure and bleb status post-surgery is 
essential for ensuring long-term success and 
for the timely identification of complications. 
Additional research incorporating diverse insti-
tutions, greater participant cohorts, and extended 
follow-up periods is recommended to validate the 
findings of this study and assess the long-term 
effects of surgery.
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