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Abstract

Objectives:

To determine the efficacy of topical bevacizumab in preventing the recurrence in patients undergoing
pterygium surgery with conjunctival autograft.

Study Design: Randomized control trial

Place and duration of study: This study was conducted at the AFIO, MH, Rawalpindi, Pakistan from
January 2023 to December 2023 over a period of 1 year.

Methods: A total of 80 patients aging between 20-30 years having Pterygium >2mm as per diagnosed
using slit lamp microscope and decided for surgery were added in the study through consecutive
sampling and randomly distributed in to 2 equal groups including a Bevacizumab group and a Control
group. All the patients in both groups underwent pterygium excision surgery through conjunctival
autograft procedure. In bevacizumab group, patients received topical bevacizumab 5mg/ml
administered in the operated eye at 6-hour intervals for the duration of 1 month. No such post-
operative treatment was recommended in control group.

The primary outcome was defined as the number of eyes with the recurrence of the pterygium after 3
months of surgery

Results: Mean age of study population was 26.09+2.7 years with age ranging between 20 to 30 years.
Out of total patients 56.3% were males while 43.7% were females. Majority of the patients had Type
111 pterygium (80%) followed by Type Il pterygium (20%). The results of study outcomes show that
there was no difference between bevacizumab group and control group regarding recurrence of
pterygium as per evaluated after 3 month post-operatively (10% Vs 7.5%, respectively, p=0.692).
Conclusion: Topical bevacizumab is not effective in preventing the recurrence in patients undergoing
pterygium surgery with conjunctival autograft.
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Introduction:

Pterygium is a frequent eye ailment reported at ophthalmic outpatient departments, for which the
specific pathogenesis origin is yet unclear. The word “Pterygium” is derived from the Greek word
"Pterygos,” which means "wing," and is a common lesion of the ocular surface. With a wing-like
appearance, the lesion is more common at the nasal limbus than the temporal.! Numerous plausible
variables have been suggested for pterygium, such as exposure to UV radiation, sun exposure, humid
and hot environment, genetic predispositions, persistent inflammation, and recently suggested some
specific viruses. An underlying issue seems to be limbal cell deficiency, which triggers the release of
growth factors that promote new blood vessel formation and cell proliferation. Pterygium was once
thought to be a degenerative disorder, but it is now known that the condition is caused by aberrant
growth and development of the epithelial cells at the corneo-scleral junction, which results in a fleshy
growth on the surface of the cornea.!2

Various global studies have found the prevalence of pterygium to range widely from 0.7% to 31%
and this prevalence rate varies based on the specific population examined. These studies indicate that
males are approximately twice as likely to be affected by the condition compared to females. In
tropical and subtropical areas, pterygium is more common. In a study conducted in Ethiopia,
pterygium prevalence was mentioned to be higher in outdoor workers, widows, persons working
under sun/wind exposure, alcohol users and with patients with severe blepharitis.®> Approximately
5.2% of people in India suffer from this illness.>* Although, detailed updated data not available, a
recent study done in Pakistan at regional level shared the prevalence of up to 7.4%.°

Pterygium tends to progress gradually over time, with patients occasionally experiencing symptoms
such as a gritty or scratchy sensation, discomfort or irritation, itchiness, and excessive tearing or
watering of the affected eye. The diagnosis comprise of a comprehensive eye examination consisting
of assessment of visual acuity, testing of the extraocular muscle movements and a thorough evaluation
of the anterior segment of the eye. Additionally, a detailed refraction needs to be conducted to measure
and document any astigmatism that may be present, including the type and degree of astigmatism. A
study conducted by Khan B mentioned that pterygia exceeding 1.00 mm from the limbus induces
astigmatism, and beyond this the size of pterygium directly correlate with higher amounts of induced
astigmatism.®” The presence of dry eye should be evaluated and ruled out. The pterygium should be
thoroughly assessed based on criteria including location on the eye, size of the growth, degree of
visible blood vessel formation, how far it extends onto the cornea, and the area of corneal involvement
or opacity caused by it. This evaluation can be initially performed using oblique illumination from a
bright hand-held light source, and then confirmed and examined in greater detail utilizing slit-lamp
biomicroscopy.®

There are many surgical removal treatments for primary pterygium including simple excision,
conjunctival autograft and adjuvant treatment with antimetabolites such 5-Fluorouracil and
Mitomycin C.2

Recurrence is the main complaint following the surgical excision as despite of employing numerous
surgical methods, the recurrence reported in different studies ranges from 6.7% to 88%. Majority of
recent research focuses on identifying preventative methods rather than the recurrence, which is
thought to be due to fibroblast proliferation during the healing phase after conjunctival excision.®
The research done over this topic shares that due to its impact on endothelial proliferation, Vascular
Endothelial Growth Factor (VEGF) may have a significant role in the formation of pterygium.
Furthermore, while studying the pterygium, VEGF is found in epithelium, supporting its potential
function in pathogenesis.’® A recombinant humanized monoclonal antibody against VEGF,
bevacizumab neutralizes all types of human VEGF and prevents endothelial cell proliferation brought
on by VEGF. It is said to have a role in the prevention of pterygium.?

There is, however, variations in opinions shared by international literature regarding role of
bevacizumab for preventing the recurrence of pterygium following excision through conjunctival
autograft.
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No study has been conducted in Pakistan on this important subject. This study was therefore planned
to evaluate the role of topical bevacizumab on recurrence following pterygium surgery with
conjunctival autograft. These results will help our ophthalmologists to establish evidence based
treatment strategy for their patients undergoing pterygium surgery.

Methods:

This randomized control trial was conducted at the AFIO, MH, Rawalpindi, Pakistan from January
2023 to December 2023 over a period of 1 year.

Sample size was calculated using WHO calculator for hypothesis tests for two population proportions
using following parameters:

alpha = 5% (two-sided), power = 90%

pl (Recurrence of Grade 2-4 pterygium in bevacizumab group) =33%

p2 (Recurrence of Grade 2-4 pterygium in placebo group) = 90%. 12

Estimated sample size: n1 =14, n2 =14

Patients reported with pterygium were gone through slit lamp examination for measuring the size and
grading of pterygium. Corrected and uncorrected distance visual acuity was also measured.

A total of 80 patients aging between 20-30 years having pterygium >2mm as per diagnosed using slit
lamp microscope and decided for surgery were added in this study through consecutive sampling and
randomly distributed in to 2 equal groups, a Bevacizumab group and a Control group through
computer generated randomization.

Requirement of surgery was decided when there was recurrent episodes of eye irritation and
discomfort for at least one month, necessitating surgical intervention for pterygium removal or the
pterygium induced significant astigmatism in the patients warranting surgical removal of the
pterygium as diagnosed through auto-refraction.

Exclusion criteria was set as patients with a history of chemical injury, patients having any corneal or
ocular surface disease, patients with any history of traumatic injury and patients who had undergone
pterygium surgery in the past.

All the patients in both groups underwent pterygium excision surgery through conjunctival autograft
procedure. The surgical procedure was performed under topical anesthesia using 0.5% proparacaine
hydrochloride eye drops. The head of the pterygium was detached from the cornea through blunt
dissection utilizing a crescent knife. The body of the pterygium was then meticulously dissected and
excised with Westcott scissors. Minimal cauterization was employed to achieve hemostasis, and the
resulting defect was reconstructed by transplanting an autologous conjunctival graft harvested from
the superior-temporal bulbar conjunctiva for both groups of patients and sutured using size 8/0 vicryl
suture. Finally, the eyes were dressed with antibiotic ointment and a protective eye pad. All these
procedures were conducted by the same surgeon.

Postoperatively, all patients were prescribed topical antibiotic eye drops (Moxifloxacin 2%,
administered three times daily) for a duration of 15 days, as well as topical steroid eye drops
(Fluorometholone 0.1%, administered three times daily) for one month.

In bevacizumab group, patients received additional topical bevacizumab 5mg/ml administered in the
operated eye at 6-hour intervals for the duration of 1 month.

No such post-operative treatment was recommended in control group.

The primary outcome was defined as the number of eyes with the recurrence of the pterygium after
3 months of surgery (defined as a regrowth of the lesion extending Imm or more onto the cornea from
the limbus).

Corneal recurrence was referred to the regrowth of fibrovascular tissue encroaching onto the cornea,
while conjunctival recurrence was characterized by the presence of recurrent blood vessels or fibrous
tissue in the excised area without invading the cornea.

Approval of conducting the study was received from the ethical committee of the hospital.

The study purpose was explained and consent for participation was taken from the patients on written
forms.
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SPSS version 25 was used for the process of data analysis. Quantitative variables were calculated in
form of mean and standard deviation. Qualitative variables were expressed in form of frequency and
percentage. Chi-square test was employed to assess the statistical significance of differences among
outcomes of the 2 groups keeping p<0.05 as significant.

Results:
Mean age of patients was 26.09£2.7 years (Range 20-30 years). Out of total patients 56.3% were
males while 43.7% were females. The group wise details of demographics are given in Table-I.

Table-1: Demographics

n=80
Demographics Bevacizumab group n=40 nzé%ontrol group
Age (Mean£SD) years | 26.3+2.4 25.88+2.95
Male n (%) 24 (60) 21 (52.5)
Gender | male n (%) | 16 (40) 19 (47.5)

The details of clinical findings of patients shows that most of the patients had Type Il pterygium in
both the groups followed by Type Il pterygium. The details of clinical findings are shown in Table-
.

Table-11: Clinical findings

n=80
Clinical findings Bevacizumab group | Control group
n=40 n=40
. Right n (%) | 21 (52.5) 20 (50)
Laterality Leftn (%) |19 (47.5) 20 (50)
11 33 (82.5) 31 (77.5)
Morphological type | 11 7(17.5) 9 (22.5)
[ 0(0) 0(0)
I0OP using GAT (Mean+SD) mmHg | 15.21+5.42 14.6946.43

The results of study outcomes show that there was no difference among the bevacizumab group and
control group regarding recurrence of pterygium as per evaluated after 3 month post-operatively as
shown in Table-11I.

Table-111: Study outcomes n=80

Bevacizumab group | Control group |
Study outcomes =40 =40 p-value
Yesn (%) | 4(10) 3(7.5)
Recurrence No n (%) | 36 (90) 37 (92.5) 0.692
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Fig-1: Separation of pterygium body from overlying conjunctiva Fig-11: Separation of
pterygium head from cornea

: v 2
Fig-111: Removal of tissue from cornea Fig-1V: Recurrent pterygium

Discussion:

While various surgical procedures have been proposed to treat pterygia and to reduce the risk of
recurrence, all those can potentially lead to several associated disadvantages. The application of
Mitomycin C and 5-Fluorouracil, either before or after surgery, has remained an approach for
preventing pterygium recurrence, however, this method has been linked to numerous potential
complications. In modern ophthalmological practice, the use of conjunctival autografting has become
a widespread approach for pterygium surgery, as it is considered a safe and efficacious surgical
technique that also yields aesthetically pleasing outcomes. The risk of recurrence still persists in these
cases, therefore, methods of preventing recurrence including the use of topical bevacizumab remain
important.

In a study, Fallah et al. gave intralesional bevacizumab (2.5mg/0.1ml) injections to 17 pterygium
patients. After 3 months, the vascularized corneal area was significantly decreased, there was also 4%
statistically significant reduction in pterygium size.'®

In a study evaluating topical bevacizumab (25mg/ml) eye drops used four times daily for three weeks
in cases of impending pterygium recurrence, no recurrences were observed after one year of follow-
up. Additionally, symptom resolution occurred with no local or systemic adverse effects reported. The
findings suggested topical bevacizumab may effectively prevent recurrence in patients at high risk for
pterygium regrowth.4

Dar MY studied the benefits of using bevacizumab subconjunctival injection 1.25 mg/0.05 ml one
week prior to pterygium surgery. The results of this study showed the benefits in terms of improved
grade, size and intensity of pterygium. However, no statistically significant difference was observed
in the recurrent of pterygium in the study group and the placebo group (6.67% Vs 10%, P >0.05).%
In another study, Fallah et al. studied the effect of topical bevacizumab for preventing recurrence in
54 patients undergoing pterygium surgery. Patients in both the groups, with topical bevacizumab or
without it, had recurrence within 3-6 months, but bevacizumab delayed corneal invasion.®

Hwang S compared the efficacy of topical mitomycin C, cyclosporine, bevacizumab and a control
group in preventing the recurrence after pterygium surgery. The study showed that after 6 months of
follow up, no difference was recorded in the incidence of recurrence in between the bevacizumab
2.5% used for 3 months and the control group (41.7% Vs 45.5%, =0.751).Y7
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Motarjemizadeh Q compared the efficacy of different concentration of topical bevacizumab and
found that the dosage of 5mg/ml was significantly less effective than 10 mg/mL in preventing the
recurrence of pterygium.*®

Kasetsuwan N evaluated the efficacy of topical 0.05% bevacizumab as an adjunct after primary
pterygium excision. A total of 22 patients were randomized to either receive bevacizumab or placebo.
At 3 months follow up time, there was difference in conjunctival and overall recurrences rate but no
significant difference in corneal recurrence was found between the 2 groups (8.33% in the
bevacizumab group Vs 30% in placebo group (p=0.293).*?

The Mean age of participants in our study was 26.09+2.7 years with age ranging between 20 to 30
years. The number of male patients was 45 (56.3%) while female patients were 35 (43.7%). Majority
of the patients had Type Il pterygium (80%) followed by Type Il pterygium (20%). The results of
this study outcomes show that there was no difference between bevacizumab group and control group
regarding recurrence of pterygium as per evaluated after 3 month post-operatively (10% Vs 7.5%,
respectively, p=0.692).

The results of our study are in line with the studies conducted by Dar MY, Hwang S, Motarjemizadeh
Q and Kasetsuwan N and confirms that administration of topical bevacizumab 5mg/ml at 6 hours
interval for one month doesn’t help in preventing the recurrence in patients undergoing pterygium
surgery with conjunctival autograft. 12151718

The limitations of this study includes the small sample size and short term follow up. Future studies
with larger sample size and longer follow ups will add up to the use full data on this important subject.

Conclusion:

The results of this study share that topical bevacizumab application has no significant effect on the
recurrence rate of pterygia. Future work on approaches like intra-operative or postoperative
subconjunctival bevacizumab injections combined with topical treatment and targeting additional
growth factors involved in pterygium pathogenesis may be useful in this regard.
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