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ABSTRACT

Objective: To determine the impact of successful excision of pterygium on corneal astigmatism and topography.

Study Design: Quasi-experimental study.

Place and Duration of Study: Armed Forces Institute of Ophthalmology, Rawalpindi Pakistan, from Feb 2021 to Jul 2021.
Methodology: All 52 patients of pterygium who underwent surgical excision of the pterygium during the study period were
included. The size of pterygium was measured in millimeters. Pre-operative automated keratometry and corneal topography
was done, and changes in astigmatism, surface asymmetry index, surface regularity index, uncorrected visual acuity and best
corrected visual acuity were measured postoperatively on the 7th day. Paired sample t-test was applied between pre- and
post-operative astigmatism, surface asymmetry index, surface regularity index, uncorrected visual acuity and best corrected
visual acuity.

Results: The mean age of participants was 42.02+13.3 years, with 22(42.3%) females and 30(57.7%) males. The male to female
ratio is 1.36:1. The highest frequency of cases was noted in the age group, 31-50 years (42%), followed by 18-20 years (21%).
Pterygium size was 2.25 to 4.10 mm, with a mean of 3.16£0.54mm. Pain and photophobia were noted in 5 cases. Pre- and post-
operative comparison of astigmatism and corneal topography revealed a significant reduction in Surface Asymmetry Index
and Surface Regularity Index values (p-value<0.001). Uncorrected Visual Acuity (p=0.002) and Best Corrected Visual Acuity
also improved significantly after surgery (p=0.006).

Conclusions: This study concluded that pterygium excision brings a significant decrease in astigmatism and reversible corneal
topography changes.
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INTRODUCTION

Pterygium is a tissue growth of bulbar conjunc-
tiva and underlying subconjunctival tissue onto the
cornea.! Pterygium is fibrovascular growth and
damages the limbal stem cells. In various studies
worldwide, prevalence noted is 0.7-31%, with males
being affected twice than females.? Other studies
reported a worldwide prevalence varying from 1 to 25
%, depending on the population studied.’ In India
prevalence of pterygium ranges from 8.4-42%.2 In a
regional study conducted in Pakistan prevalence of
pterygium noted was 7.4%.*

It is noted more commonly in the younger
population involved in outdoor activities, usually
associated with ultraviolet exposure, exposure to dry,
dusty and windy environments. As one observation,
pterygium can grow over time, over months or even
years.5 Patients usually ignore symptoms initially and
seek treatment only when symptoms worsen, or visual
impairment is to the degree that interferes with routine
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activities. Some patients don’t have symptoms, and
they report a change in eye appearance or pterygium,
which may be sometimes an incidental finding on
physical examination.

Pterygium also causes distortion of the corneal
surface and leads to a significant amount of astig-
matism. Pterygium affects corneal refractive status,
measured by keratometry, refraction, and corneal
topography. Computerized video keratoscopy has
been used extensively to study the effect of the size of
the pterygium and its excision on corneal topography,
including astigmatism and corneal spherical power
during the early and late post-surgical period.”

The efficacy of preventive measures like avoi-
dance of ultraviolet light exposure is not well known.
However, some population-based studies documented
use of hats and sunglasses help prevent primary
pterygium.8

Medical treatments are available for symptomatic
relief but have not shown to stop the progression of
pterygium. Symptomatic treatment includes topical
lubricants in the form of drops, gels, and ointments,
and they are readily available over the counter.
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However, as the case progresses, surgery becomes a
necessity. In our country, the most widely used tool for
decision-making in pterygium surgery is automated
keratometry. Inflammation recurrence, reduction in
ocular motility, aesthetic issues, changes in the refrac-
tive state of the eye, and corneal curvature are the
main reasons to remove a pterygium surgically.>10 Our
study was aimed to use keratometric readings of an
automated keratometer to measure a change in ptery-
gium-induced astigmatism and corneal topography
after pterygium excision in the local population.

METHODOLOGY

A total of 52 pterygium cases during a period of a
6 months (Feb 2021 to July 21) were recruited in this
quasi-experimental study after taking approval from
Institutional Review Board (IRB), Armed Forces
Institute of Ophthalmology (267-ERC AFIO Rawal-
pindi Dated 22 Dec 2020). Sample size of 46 was
calculated using WHO calculator taking population
proportion as 7.4%, precision or margin of error 0.05%
and confidence interval as 80.4 Sampling technique
was non-probability consecutive sampling.

Inclusion Criteria: Patients aged between 18 to 70
years with pterygium sizes greater than 2.2mm were
included in our study.

Exclusion Criteria: Patients with recurrent pterygium,
double-headed pterygium, pseudo pterygium, ptery-
giums with anterior or posterior segment pathologies,
corneal scarring, and ocular surgery in the past were
excluded.

Written informed consent from all the patients
was obtained and confidentiality of the patients was
ensured at all levels. A single investigator took a
detailed ocular and systematic histories and performed
Ocular examinations; including slit-lamp examination.
The size of pterygium was measured using Haag Streit
Slit Lamp Biomicroscope. The length of pterygium was
documented in millimeters. An automated kera-
tometry was performed with Canon Auto Refracto-
keratometer. To further standardized the results,
surgeries were performed by the same surgeon. On the
seventh day, patients were called for post-operative
measurements. A systematic analysis of preoperative
and postoperative astigmatism, Surface Asymmetry
Index (SAI), Surface Regularity Index (SRI),
Uncorrected Visual Acuity (UCVA) and Best Corrected
Visual Acuity (BCVA) were documented. Data was
entered and analyzed using Microsoft Excel SPSS
version 22 Software (IBM-Illinois) and a paired sample

t-test was applied between pre- and post-operative
cases, and p-values <0.05 were considered significant.

RESULTS

In our study, preoperative and postoperative
astigmatism, SAI, SRI, UCVA) and BCVA was recor-
ded after pterygium excision. A statistically significant
reduction in astigmatism was noted in our study after
the excision of pterygium. Pre-operative astigmatism
in our study was 3.78+0.41 (Diopters), and post-
operative was 2.32+0.28 (Diopters). The change was
statistically significant with a p-value<0.001. SAI, SRI
had also decreased postoperatively. SAI reduced from
1.16£0.04 to 0.74+0.05 and SRI from 1.35£0.57 to
1.13+0.03. UCVA and BCVA also improved in our
cases after the excision of pterygium (0.32£0.04 to
0.53+0.03 Diopters) and (0.74£0.03 to 0.87%0.03
Diopters) respectively.

The mean age of participants was 42.02+13.391
years, with 22(42.3%) females and 30(57.7%) males.
None of the cases has any intraoperative or postopera-
tive complication. Post-operative pain and photo-
phobia was reported in n=5 (9.6 %) of cases. Cases were
divided into four age groups (18-20 years, 31-50 years,
50-65 years and group four was with cases greater than
65 years. Frequency distribution among four age
groups is shown in Figure-1.

Number ofCases

Figure-1: Distribution of cases in various age groups

Pterygium size was 2.25 to 4.10 mm, with a mean
of 3.1620.54mm. Pre-and post-operative comparison of
astigmatism, SAI, SRI, UVA, and BCVA was done and
shown in Table-I.

Pre-operative astigmatism in our study was
3.78+0.41 (Diopters), and post-operative was 2.32 £0.28
(Diopters). The change was statistically signi-ficant
with a p-value <0.001. SAI, SRI had also decreased
postoperatively. SAI had reduced from 1.16+0.04 to
0.74%0.05 and SRI from 1.35+0.57 to 1.13+£0.03. UCVA
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and BCVA had also improved in our cases after the
excision of pterygium (0.32+0.04 to 0.5320.03 Diopters)
and (0.74+0.03 to 0.87 +0.03 Diopters) respectively as
shown in Table-II.

Table-I: Pre- and Post-Operative Comparison of Astigmatism
and Corneal Topography (n=52)

Parameters Measured MeantSD

Pre-operative Astigmatism 3.78+0.41(Diopters)
Post-operative Astigmatism 2.32+0.28(Diopters)
Pre-operative SAI 1.16 £ 0.04(Degrees)
Post-operative SAI 0.74+0.05(Degrees)
Pre-operative SRI 1.35+0.57

Post-operative SRI 1.1340.03

Pre-operative UCVA 0.32+0.04 (Diopters)
Post-operative UCVA 0.53+0.03 (Diopters)
Pre-operative BCVA 0.74+0.03 (Diopters)
Post-operative BCVA 0.87+0.03 (Diopters)

Table-II: Pre- and post-operative astigmatism, Surface
Asymmetry Index, Surface Regularity Index, Uncorrected Visual
Acuity and Best Corrected Visual Acuity (n=52)

(Mean*SD)
Parameters Pre- Post- p-value
operative operative
Astigmatism 378041 | 2324028 <0.001
Surface Asymmetry 1.16£0.04 | 0.74%0.05 <0.001
Index
Surface Regularity 1.3520.05 | 1.13+0.03 <0.001
Index
Uncorrected Visual 0324004 | 0.53+0.03 0.002
Acuity
Best Corrected Visual 0744003 | 0.87+0.03 0.006
Acuity
DISCUSSION

Subjective visual complaints are caused by ptery-
gium due to its astigmatic impact, including changes in
visual acuity, diplopia, and glare.” Mean age noted in
our study was 42.02+13.39 years which is similar to
findings in a local study (mean age was 37.60+11.11
years).!! Frequency among males was high in their
study (64.71%), which is similar to that observed in
ours (57.7% were males). The male to female ratio in
their study was 1.8: 1 and was 1.36:1 in our study. In a
study done by Supanii et al.’? in Indonesia, out of a
total of 227 patients, 151(66.5%) were females, and
76(33.5%) were males. These findings of gender
distribution are contrary to that of ours.

In our study, 42% of cases were in the age group
31-50 years, and the least were in the group >65 years.
Shastry et al.’® in the year 2019, also noted similar
results. They documented 45% of patients in the age
group 31-50 years out of a total of 40 cases. In our
study, pain and photophobia was noted in 9.6% of

cases (5 cases) which is in conjunction to similar
studies done at other centres.*

Compared to other instruments, an automated
keratometer is readily available to ophthalmologists in
Pakistan. Its use in analyzing the astigmatic effects of
pterygium and then deciding whether to excise it or
not is very suitable and opportune.* A statistically
significant reduction in astigmatism was noted in our
study after the excision of pterygium. Pre-operative
astigmatism in our study was 3.78+0.41 (Diopters), and
post-operative was 2.32+0.28 (Diopters). The change
was statistically significant with a p-value<0.001. In
2019, Pragya et al.* conducted a study in India, which
also noted a statistically significant change in
astigmatism after the excision of pterygium. The p-
value noted in their study was <0.0001, which is
similar to results of our study. Shastry et al. also
reported similar results.1?

In our study SAI and SRI also decreased
postoperatively. SAI reduced from 1.165+0.04 to
0.745+0.05 and SRI from 1.35+0.57 to 1.139+0.03, and
such findings were also noted by Gutay A et al.’> and
Chopra et all® They also noted that increasing
pterygium height and area resulted in a highly
significant elevation of the pre-operative SAI and SRI
values which reduced significantly after excision of
pterygium. A decrease in SAI and SRI after pterygium
excision indicates the better optical quality of a corneal
surface.’> UCVA and BCVA also improved in our cases
after the excision of pterygium. This was also reported
by Kaur M et al.'7 and Chu WK et al.’8 in their studies.
This could be explained by better optical quality
associated with corneal astigmatism reduction. Intra-
operative complications of pterygium removal are rare
as the procedure is extraocular. Rare complications
noted are ocular perforations, extraocular muscle
damage, retinal detachment and endophthalmitis. As
complications are rarely seen, an improvement in
astigmatism and visual acuity makes pterygium
surgery a very safe procedure.’” No intraoperative or
postoperative complication was noted in any of our
cases. Our study was done to see the impact of a
successful pterygium excision on corneal astigmatism
and topography in local population. Recurrence rates
of pterygium are very high, varying between 30 to 80%
cases. In specific subpopulations recurrence rate
reported is 88%. The high rate of recurrence is noted
even when surgical excision is aided with other
adjunctive measures.®. We didn’t include recurrent
cases of pterygium in our study.
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LIMITATIONS OF STUDY

We excluded recurrent cases. Further studies are
recommended in recurrent cases, and post-operative effects
on astigmatism and corneal topography should be studied in
such cases as well. This was a single-centered study with a
limitation of study duration.

CONCLUSIONS

In our study, pre- and post-operative comparison of
astigmatism and corneal topography revealed a significant
reduction in Surface Asymmetry Index and Surface
Regularity Index values. Uncorrected Visual Acuity and Best
Corrected Visual Acuity also improved significantly after
surgery.
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