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INTRODUCTION:
The standard surgical intervention for the reduction
of uncontrolled intraocular pressure (IOP) in patients
on maximal topical anti glaucoma drug therapy is
trabeculectomy.1 The formation of scleral flap and
overlying conjunctival bleb in trabeculectomy may
end up in scar tissue formation leading to subsequent
elevation of the intraocular pressure and progression
of glaucoma. A proliferative stage ensues after the
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Department of Opthalmology, Khalid Eye Clinic Karachi, from July 2018 to June 2019.

Augmented trabeculectomy surgery with mitomycin C is effective in controlling the
intraocular pressure but the adjuvant use of bevacizumab had an additional effect on the
outcome of trabeculectomy surgery.

This study recruited 56 patients between the ages of 25 year to 50 year of both gender,
divided into two groups of 28 patients each. Patients with primary open angle glaucoma
with intraocular pressure (IOP) of more than 26 mmHg on maximum topical drug therapy
were included. Patients of both the groups underwent traditional trabeculectomy surgery
with peroperative application of mitomycin C over the scleral flap region. Patients of group
A received sub conjunctival injection of bevacizumab whereas group B patients received
placebo containing normal saline sub-conjunctival injection at the end of the surgery. Main
outcome measures were control of intraocular pressure at the end of one year, reduction
in use of topical drug therapy and vascularization of bleb. All the patients were followed
up for one year. Paired t test and Chi square test were applied for statistical analysis.

To find the additive effect of bevacizumab on outcome of trabeculectomy surgery
augmented with mitomycin C in patients with primary open angle glaucoma on maximum
topical anti glaucoma drug therapy.

Mean preoperative intraocular pressure in group A was 28.6±1.33 mmHg whereas in
group B 28.4±1.31 mmHg (p=0.607). Mean postoperative intraocular pressure in group
A was 13.0±1.29mmHg whereas in group B 17.4±1.4 mmHg. In group A 24 (85%) patients
did not require any anti-glaucoma topical therapy postoperatively, and 24 (15%) patients
required single drug therapy. In group B, 18 (64%) patients did not need any topical anti-
glaucoma drug whereas 10 (36%) patients required single drug therapy (p= 0.061). Mild
vascularization of the bleb was observed in one (0.03%) patient of group A and seven
(25%) of group B (p=0.026).
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acute inflammatory stage is over, which lasts for a
period two weeks following trabeculectomy surgery,
during which re epithelialization along with new
vessel and granulation tissue development form the
vital components leading to failure of the bleb.2 For
the continuing success of trabeculectomy surgery,
modulation of wound healing process is essential.3

A single peroperative application of mitomycin C
(MMC) during trabeculectomy surgery is used widely
since it alters the wound healing process by limiting
the proliferation of fibroblasts as well as growth and
replication of the endothelial cells leading to
deterrence of formation of scar tissue ensuring
survival of the filtering bleb. However, owing to its
non specificity, the use of MMC is reported to cause
potential vision threatening adverse effects such as
damage to the cells, leakage from the bleb, hypotony,
scarring of the cornea and endophthalmitis.3-5 This
necessitates the use of an adjunctive treatment
modality which is safe, effective and restricts the
formation of scar tissue formation together with
minimal vision threatening adverse effects, thus,
enhancing the success rate of trabeculectomy
surgery.

The presence of vascular endothelial growth factor
(VEGF) has been found in diverse ocular pathologies
and is being studied thoroughly.6-8 It is known for its
part in the healing process and its levels are found
to be elevated after surgery for about four weeks.
Also, elevated VEGF levels are found within the
aqueous humour of patients suffering from primary
open angle glaucoma (POAG).6 Bevacizumab (anti-
VEGF), is a humanized monoclonal antibody which
adheres to as well as blocks the biological action
of all the subtypes of VEGF together with anti-
proliferative and anti-fibroblastic characteristics.9

Based upon the aforementioned information this
study aimed at observing the additional effect of
using sub conjunctival bevacizumab injection as an
adjuvant modality in mitomycin C enhanced
trabeculectomy surgery in patients with primary open
angle glaucoma.

METHODOLOGY:
This quasi experimental study was carried out at
Khalid Eye Clinic Karachi, from July 2018 to June
2019 on 56 patients between the ages of 25 year
to 50 year of both gender. The patients were divided

in to two groups of 28 each. All patients were briefed
about the study protocol and approval was obtained
from the ethical review committee. Informed consent
was obtained. Patients of POAG, visual field test
and optic disc changes pertaining to POAG,
intraocular pressure of more than 26 mmHg on
maximum topical drug therapy were included.
Patients of any other type of glaucoma, history of
ocular trauma or surgery, active allergy, infection,
or inflammatory disease at the ocular surface,
systemic disease affecting the ocular surface, need
for combined phaco-trabeculectomy, prior intraocular
s u r g e r y  e x c e p t  f o r  u n c o m p l i c a t e d
phacoemulsification and history of contraindication
to bevacizumab use, were excluded.

A systematic ocular and systemic history was taken
and complete eye examination was done preceding
the operation comprising of best corrected visual
acuity, corneal pachymetry, slit lamp examination,
gonioscopy, Goldmann applanation tonometry, optic
disc and fundus examination. Patients of both the
groups underwent traditional trabeculectomy surgery
with peroperative application of mitomycin C over
the scleral flap region. Patients of group A received
a single intraoperative sub conjunctival injection of
1.25 mg in 0.05 ml bevacizumab near the bleb upon
completion of the trabeculectomy surgery whereas
group B patients received a placebo sub conjunctival
injection containing normal saline at the end of the
surgery. Main outcome measures were control of
intraocular pressure, reduction in topical drug therapy
use and vascularization of bleb. All the patients were
followed up for a period of one year. Paired t test
and Chi square test were applied for statistical
analysis. SPSS version 25.0 was used to tabulate
data and p value <0.05 taken as significant.

RESULTS:
The mean age of the patients was 38.5±8.57 year.
There were thirty four (61%) females and twenty
two (39%) males. Right eye was involved in 37
(66%) patients and left eye in 19 (34%). Mean
preoperative intraocular pressure in group A was
28.6±1.33 mmHg whereas in group B 28.4±1.31
mmHg (p=0.607) (Table 1). Mean postoperative
intraocular pressure in group A was 13.0±1.29 mmHg
and in group B 17.4±1.4 mmHg (p=0.000) by paired
t test. In group A 24 (85%) patients did not require
any anti-glaucoma topical therapy postoperatively,
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Table  I: Pre and Post Operative IOP Among The Two Groups

Groups Mean preoperative IOP Mean postoperative IOP

Group A 28.6±1.33 mmHg 13.0±1.29mmHg

Group B 28.4±1.31 mmHg 17.4±1.4 mmHg
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whereas 4 (15%) required single drug therapy.

In group B, 18 (64%) patients did not need any
topical anti-glaucoma drug whereas 10 (36%)
required single drug therapy(p= 0.061). Mild
vascularization of the bleb was observed in 1 (0.03%)
patient of group A and 7 (25%) of group B (p=0.026).
Complications such as scleral thinning, blebitis or
endophthalmitis were not observed in any patient
of either group. Mean follow up period was 372.4±6.8
days.

DISCUSSION:
Trabeculectomy is the conventional treatment for
the management of refractory glaucoma. Often times,
subsequent to the initial control of intraocular
pressure, the healing process and scar tissue
formation at the site of scleral flap and bleb
construction leads to failure of IOP control.10,11

Migration and proliferation of the fibroblasts play a
pivotal role in impeding the aqueous flow via the
scleral tunnel post trabeculectomy owing to the
increased inflammatory activity.12 The development
of angiogenesis also forms an essential component
of the wound healing process. Some chief angiogenic
factors comprise of vascular endothelial growth
factor, basic fibroblast growth factor, insulin like
growth factor and epithelial growth factor.2 Various
methods have been tried to effectively alter the scar
tissue formation post trabeculectomy, such as the
widespread use of anti-scarring agent, mitomycin
C (MMC), to enhance the trabeculectomy surgery
outcome by avert ing f ibrosis and fai lure of
trabeculectomy but it has noteworthy adverse effects
and complications on the ocular t issues.13,14

It has been found that vascular endothelial growth
factor is present in elevated quantities in the aqueous
humor in patients of primary open angle glaucoma
after the trabeculectomy surgery.3,15 The utilization
of an anti VEGF agent can cause a noticeable
reduction in the VEGF levels along with influencing
the formation of scar tissue and wound healing by
plummeting the levels of released cytokines from
the  vesse ls  o f  wound s i te  by  inh ib i t i ng
angiogenesis.6,16 Anti VEGF agent (bevacizumab)
due to its direct modulation of fibroblast activity,
circuitously makes the scleral flap less adherent to
the original wound site.1,17

With th is  understanding,  sub conjunct iva l
bevacizumab injection was applied peroperatively
in this study together with mitomycin C to observe
the additional effect in lowering the intraocular
pressure effectively. The sub conjunctival route of
administration of bevacizumab was preferred

because of the long biological half life via this route,
fastening to the scleral matrix and enhanced
storage.18 Kahook et al was the first to document
the potential use of anti VEGF agents for modulation
of the wound.19 Cornish et al reported peroperative
utilization of single intravitreal bevacizumab injection
as an adjunct in trabeculectomy surgery averting
the need for topical anti glaucoma therapy at six
months.20 Vandewalle et al applied single intra
cameral injection of bevacizumab at the end of
trabeculectomy surgery and found an increased
success rates wi th a decreased need for
postoperative intervention to maintain the target
IOP.21

Zarei et al investigated the safety and synergistic
consequence of using topical bevacizumab after
trabeculectomy surgery together with MMC and
found no significant affect on the IOP trend.22  In the
present study bevacizumab was injected sub
conjunctivaly near the bleb preoperatively and by
the end of one year follow up period there was a
significant additional reduction in the intraocular
pressures of patients of group A. A study by Kaushik
et al compared the effectiveness of adjunctive
bevacizumab over MMC modulated trabeculectomy
surgery in patients with primary open angle glaucoma
and found that adjunctive bevacizumab was effective
and equivalent to MMC for IOP control.23 No
complications like scleral thinning, blebitis or
endophthalmitis were observed in any patient of
either group in the present study.

CONCLUSION:
Mitomycin enhanced trabeculectomy surgery is
effective in controlling the intraocular pressure in
patients of primary open angle glaucoma but the
adjunctive use of sub conjunctival bevacizumab
injection has an additional effect on the final outcome
with regards to IOP control, vascularization and
need for postoperative topical anti glaucoma therapy.
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