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ABSTRACT
Objective: To determine the long-term effect of trabeculectomy on intraocular pressure (IOP).

Methods: It was a cross-sectional study conducted at Department of Ophthalmology Hayatabad
Medical Complex, Peshawar from May 2025 to October 2025. Eligible participants with at least nine
months of follow-up were included in this study. Intraocular pressure (IOP) was measured using
Goldmann applanation tonometry before and after the trabeculectomy. Intraocular pressure control of
<18 mmHg with or without medications was termed as success. Baseline and postoperative |OP values
at final follow-up were compared using paired t-test. Number of postoperative antiglaucoma
medications and complications of the surgery were also noted.
Results: A total of 81 eyes of 75 patients, with a mean age of 37.09 + 14.25 years, were included in
this study. The mean follow-up duration of the whole study group was 30.53 + 11.9 months. Out of total
participants, 43 (57.3%) were females contributing 46 eyes (56.8%). Mean preoperative IOP was 32.65
+ 9.2 mmHg, which decreased to 14.6 + 6.6 mmHg at the study endpoint, reflecting a mean reduction
of 17.9 £ 8.2 mmHg (p<0.001). Successful IOP levels were achieved in 59 (72.8%) of the eyes; 41
(69.5%) achieved successful I0OP levels without medications. Postoperative complications were
observed in 23 (28.4%) of the eyes. No vision-threatening events were observed.

Conclusions: Trabeculectomy provided significant, sustained IOP reduction in the majority of the eyes
over a mean follow-up of nearly three years, with an acceptable safety profile.
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INTRODUCTION

Glaucoma is a progressive optic neuropathy
with characteristic field defects and raised
intraocular pressure (IOP) is an important risk
factor. The link between optic disc changes and
visual field losses has been well documented.’
Treatment options include medications, laser
therapy and surgery. The next option in our
settings when maximum medical management
does not achieve the target IOP is filtration
surgery with trabeculectomy being the most
common procedure.? Worldwide,
trabeculectomy is considered as the gold
standard surgery in patients with uncontrolled
glaucoma.?
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The technique consists of making a new
pathway for the aqueous fluid to flow i.e.
through a hole in the trabecular meshwork into
a bleb fashioned from the sclera.* There have
been many innovations leading to safer
trabeculectomy  techniques.® International
literature on the IOP control after
trabeculectomy shows success rate of 54.1% to
93.9%.%7 While local literature has published
and verified the IOP lowering effect of
trabeculectomy, very few studies demonstrate
the long-term success through defined
parameters. A study by Shahid et al. conducted
in 2020, followed patients for one year after
surgery, reported a surgical success in 28
(53.8%) out of 52 patients.?

The rationale for this study is to highlight the
gaps in understanding the sustainability of
trabeculectomy outcomes over extended
periods. By analyzing the long-term IOP control
and the postoperative complications of patients
undergoing trabeculectomy, this study aims to
provide valuable insight into the effectiveness
of trabeculectomy for the long-term control of
IOP in the adult population. There is a lack of
data on this area in our region, and this study
will fill this gap.
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MATERIALS AND METHODS

This cross-sectional study was conducted at
the Department of Ophthalmology, Hayatabad
Medical Complex, Peshawar from May 2025 to
October 2025. The sample size of 81 eyes of
75 patients was calculated using the WHO
sample calculator, based on qualified success
rate at 1 year of 94.9%° and absolute precision
of 5%. Patients were recruited through non-
probability consecutive sampling. Ethical
approval was obtained from the Institutional
Review Ethical Board(Ref No. IREB
HMC/1944). The study was conducted in
accordance with the Declaration of Helsinki,
and informed consent was obtained from all the
included patients.

The inclusion criteria were patients between
18-60 years diagnosed with glaucoma who had
undergone trabeculectomy by consultant
ophthalmologists with at least 9 months of
follow-up and without any additional
procedures. Patients with previous intraocular
surgeries, laser procedures for glaucoma or
retinal pathology, active uveitis, neovascular
glaucoma, or history of penetrating open-globe
injuries were excluded. Patients were recruited
on their follow-up visits and their IOP was
measured using Goldmann applanation
tonometry (GAT). The success of IOP control
was defined as <18 mmHg with or without

topical antiglaucoma medications.
Comprehensive ophthalmic examination was
conducted for all the patients, and
complications were noted. Data was analyzed
using SPSS version 26. Results were recorded
and displayed as charts and figures while IOP
analysis was done by paired t-test and p value
of <0.05 was considered statistically significant.

RESULTS

Fulfilling the inclusion criteria, a total of 75
patients contributing 81 eyes that had
undergone trabeculectomy were included in the
study. Of the 75 patients included in the study,
43 (57.3%) were females, contributing 46 eyes
(56.8%). The mean age of the study population
was 37.09 + 14.25 years. Trabeculectomy was
performed in only the right eye in 35 (46.7%) of
the patients, left eye in 34 (45.3%) while 6
patients (8%) had surgery in both eyes.

The mean duration since trabeculectomy at the
time of assessment was 30.53 £ 11.9 months.
The mean follow-up duration was slightly longer
in males (32.2 £13.4 months) compared to
females (29.3 + 10.7 months). The mean
preoperative intraocular pressure (IOP) was
32.65 = 9.2 mmHg. The reduction in IOP from
baseline was 17.9 + 8.2 mmHg which was
statistically significant (p<0.001). Table 1
presents a comparison between preoperative
intraocular pressure and values at study
endpoint.

Table 1 : Comparison of Preoperative and Postoperative Intraocular Pressure Following

Trabeculectomy

Group n Preoperative IOP | IOP (mmHg) at | Mean IOP (mmHg) | p-value*
(mmHg) Mean * | study end point | Reduction Mean * SD
SD Mean * SD
Male eyes 35 | 34.8+7.3 145+ 6.6 20.3+9.4
Female eyes 46 | 31.1+£10.2 14.8 +6.7 16.3+9.2 < 0.001
Total eyes 81 | 32.65+9.2 146 +6.6 179+8.2

n=number of eyes, IOP=intraocular pressure, SD=standard deviation, mmHg=millimeters of mercury

*Paired t-test was applied

Successful long-term 10P control was achieved in 59 (72.8%) eyes. Out of these 59 eyes, 41 (69.5%)
did so without using any medications while 18 (30.5%) achieved with medications. Out of 22 (27.2%)
eyes which did not achieve successful IOP lowering, only 15 (68.2%) were using antiglaucoma
medications and 7 (31.8%) were not using any antiglaucoma medications. This data is summarized in

table 2.
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Table 2: Antiglaucoma Medication Use in Relation to Target Intraocular Pressure Achievement

Successful 10P Frequency Without antiglaucoma With antiglaucoma
<18 mmHg medications medications
achieved (n)

oD BID TDS
Yes 59 41 9 9 0
No 22 7 3 10 2

n=number of eyes ,|IOP=intraocular pressure, OD=once daily, BID=twice daily, TDS=three times daily,
mmHg=millimeters of mercury.

Clinically, postoperative complications were observed in 23 eyes (28.4%) while 58 eyes (71.6%) had
no recorded complications. Postoperative complications included first postoperative day hypotony in 8
eyes (9.9%), long-term bleb scarring in 4 eyes (4.9%), and vision-related complaints in 6 eyes (7.4%).
Other minor postoperative events were observed in 5 eyes (6.2%). No cases of severe vision-
threatening complications such as endophthalmitis or suprachoroidal hemorrhage were observed.
Figure 1 shows a graphical representation of complication frequencies.
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Figure 1 Post Operative Complications Frequencies

The follow-up patterns of the patients were that 5 (6.7%) patients followed up monthly while 35 (46.7%)
patients visited every 3 months, 24 (32%) visited every 6 months and 11 (14.7%) had irregular follow-
ups.

DISCUSSION intraocular pressure reduction observed in our

. . study (17.9 mmHg) is also consistent with their
This study looked at long-term intraocular findings. Our findings are also consistent with
pressure control following trabeculectomy in long-term outcomes reported by Ehrnrooth et
patients ~ with  glaucoma. We achieved al."!, who demonstrated a progressive decline
successful IOP control in the majcgnty _of eyes. in surgical success from 82% at year 1 to 52%
We noted a success rate of 72.8% with more at year 4 following trabeculectomy. In their
than half of the eyes not on any glaucoma study, the success rate at approximately 2-3
medications which highlights the effectiveness years was reported to be around 70% which
of trabeculectomy at maintaining IOP. closely corresponds to the 72.8% success rate

observed in our study at a mean follow-up of 30
months. This similarity reinforces the reliability
and external validity of our results in the context
of long-term intraocular pressure control.
However, the magnitude of reduction in our
study (17.9 mmHg) was greater than that
reported by Ehrnrooth et al., where reductions
ranged between 8-10mmHg. Their difference

These findings align with prior reports of
procedure success. A study done by Shahid et
al. showed a success rate of 73.6%-80.7% in
71 patients'® Despite a longer mean follow-up
duration of approximately 30 months in our
study, the success rate of 72.8% remains
comparable, suggesting sustained long-term
efficacy of trabeculectomy. The magnitude of
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may be attributed to higher baseline intraocular
pressures or differences in disease severity and
patients’ demographics.

Large randomized control trials have proven the
effectiveness of primary trabeculectomy. For
instance, the 5-year TAGS study in the UK
shows a 12 mmHg decrease in mean |OP1213
and our study showed 17.9 mmHg reduction.
The marked pressure reduction in our sample
cohort is clinically significant because even
minor reductions in IOP are reported to slow
down glaucoma progression.' Furthermore,
literature suggests that quality-of-life GQL- 15
scores improved significantly after
trabeculectomy (32.1 £ 10.3) compared to
scores while on maximal medical therapy
(36.3 £ 11; P<0.001)."°

In the context of newer surgical modalities,
minimally invasive glaucoma surgeries (MIGS)
have emerged to treat mild to moderate
glaucoma and offer a better safety profile at the
cost of less IOP reduction.’”® Our sample
predominantly consisted of advanced cases
which required significant IOP reduction and
hence trabeculectomy was the procedure of
choice. A 36-month comparative study done in
Pakistan showed that both procedures reduce
IOP significantly but trabeculectomy yielded a
slightly greater mean reduction (-9.8 vs
-8.2 mmHg)."” This, however, came at the cost
of more post-operative hypotony and bleb
complications. The consensus is that MIGS is
generally a better option for patients who
require moderate IOP reduction or for those
who are not suitable candidates for incisional
surgery, whereas trabeculectomy remains the
preferred option when a lower target I10P is
needed.8

For drainage devices like tube shunts, results
are comparable. Tubes are reserved for
refractory or previously failed trabeculectomies,
but recent studies show that primary surgery
with drainage devices can also give similar
results.’ However, literature reports that
trabeculectomy patients need fewer post-
operative glaucoma medications and have a
better immediate post-operative success
rate.20.21

In our study, 28.4% of the eyes experienced
complications, however these were mostly
benign and transient with no serious permanent
consequences. According to the literature, the
most common early postoperative
complications include hypotony, transient
intraocular pressure elevation and bleb
leakage.?? This is consistent with our study
where the similar complications in plausible

ratios were observed. It is worth noting that
complication rates are significantly lower in
newer less invasive MIGS procedures.23

It is apparent that trabeculectomy is likely to
maintain its central role in glaucoma
management in developing countries such as
Pakistan due to its substantial sustained cost-
effective IOP control. While newer modalities
are evolving and offer advantages in select
cases, their limited accessibility remains a
major hurdle. Strengthening surgical training,
developing follow-up protocols and integrating
cost-effective innovations can go a long way in
helping our patients.

Strengths: The strengths of our study were
that it employed clearly defined and clinically
relevant success criteria (IOP <18 with or
without medications), allowing objective
assessment of long-term surgical outcomes
and comparison with international data such as
the Treatment of Advanced Glaucoma Study'.
The mean follow-up duration of approximately
31 months provides meaningful insight into
sustained intraocular pressure control beyond
the early postoperative phase. Intraocular
pressure was measured using Goldmann
applanation tonometry, the gold standard
technique, ensuring reliability and accuracy of
measurements. Additionally, the study reflects
real-world outcomes from a tertiary care center
in Pakistan, enhancing its contextual relevance
and external validity for similar resource-limited
settings. The inclusion of medication
dependence and postoperative complication
rates further strengthens the study by providing
a comprehensive evaluation of both efficacy
and safety.

Limitations: Our study has certain limitations,
including the absence of a comparison group
and reliance on clinical outcome measures
alone. Although the mean follow-up of
approximately 31 months provides useful
information on mid-term outcomes, longer
follow-up would further clarify the long-term
durability  of  trabeculectomy  success.
Glaucoma surgeries can fail at any time with the
success rates declining gradually beyond the
first year. Long-term studies show an increase
in failure probabilities with each passing year.?
Our reported success rate may overestimate
long-term results and some eyes could require
supplemental medications or even repeat
surgery. Our study lacked a control group as we
did not compare directly to MIGS or only
medications. Our outcomes were primarily
clinical, and we did not employ formal quality of
life instruments. Moreover, economic outcomes
were not directly assessed in our study. Cost
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and cost-effectiveness are crucial
considerations in our setting which is a
limitation we acknowledge given their
importance. However, we have inferred from
literature that trabeculectomy can be cost
effective for longer durations of time.2*

CONCLUSION

In this study, a significant reduction in |IOP was
observed with three-quarters of eyes achieved
and maintained target intraocular pressures
with an acceptable safety profile.
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