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Abstract

Introduction: To evaluate the corneal astigmatism and contexssitivity before and after pterygium surgery aad t
study the relationship between amount of astigmmatisd contrast sensitivity in various grades ofygfia. M aterial
and Method: Sixty three eyes of 63 patients with primary ptga were studied before and after surgery. The
astigmatism induced by primary pterygium was meadusy manual keratometer and contrast sensitivityPblli
Robson chart. Preoperative and postoperative valere compared using paired t —test and ANOVA tRskult:
Astigmatism decreased significantly following ptgitym excision. The mean preoperative refractivénddr decreased
from 3.291+1.46 D to 1.49+0.82 D postoperativelyrdical removal of pterygium caused a significaruetion in
refractive astigmatism. The amount of astigmatisurdased significantly following pterygium excisiongrade 1l ,
grade Ill and in grade IV. In grade | pterygiumcoase in the amount of astigmatism was not statilst significant
(p=0.515). The contrast sensitivity increased $icgutly following pterygium excision. The mean pperative contrast
sensitivity increased from 1.49+0.21 to 1.70+0.2Gtpperatively. Surgical removal of pterygium calisesignificant
improvement in contrast sensitivit@onclusions: Surgical excision of pterygium improves contrashsitivity, visual
acuity and reduces astigmatism. Contrast sengitigiting may provide additional objective methdaisdocumenting
impaired vision in patients with pterygium when B#e visual acuity is minimally affecte@orneal astigmatism and
contrast sensitivity values in patients with pteayare useful indicators for the need of pterygaurgery or as indicators

of surgical success.
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I ntroduction

Pterygium is a triangular, wing like fibrovascular
encroachment of degenerative sub-epithelial
conjunctiva, straddling the limbus, onto the corre&s
associated with ultraviolet-light exposure (e.g.,
sunlight), low humidity, and dust. Ninety percerft o
pterygia are located nasally. Nasal and temporal
pterygia can occur in the same eye, but isolated
temporal pterygia are extremely rare. Both eyes are
frequently involved, but often asymmetrically. & i
unusual for the apex to extend across the midlime.
rare instances, extensive pterygia can advance them
medial and lateral limbus to encroach visual axis,
causing marked loss of acuity. Pterygium is a commo

disorder in many parts of the world, with reported
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prevalence rates ranging from 0.3 to 29%. Pterygaim
commonly seen in India, a part of the "pterygiunit'be
described by Camerdh]. A “pterygium belt” has been
mapped within the 30th parallels and is rare irthnor
south of the 40th parallelsStudies suggest an
association with chronic exposure to UV- B radiasio
[2,3]. Localized limbal stem cell anomalies, human
papilloma virus infection, p53 gene mutations and
imbalance of matrix metalloproteinases (MMP) and
tissue inhibitors of metalloproteinases (TIMP) have
been strongly implicated in pterygium causationeSen
recent insights into the aetio-pathogenesis ofygtam
help us in deciding the management strategies.

Most patients of pterygium take treatment for caitne
purpose. Pterygium leads to inflammation, foreigdyo
sensation, lacrimation, dry and itchy eye. The
indications for pterygium surgery are cosmetic
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disfigurement, visual impairment, recurrent

inflammation and motility restriction.

Contrast sensitivity is closely correlated with Higlity

to detect and discriminate between visual targhts.
refers to the ability to distinguish an object frarther
objects and the background, even when it is natrigle
outlined or prominent. Contrast sensitivity is arywe
important measure of visual function, especially in
situations of low light, fog or glare, when the tast
between objects and their background often is redluc
Some tasks requiring distance judgement, nightirdyiv
and mobility are more closely related to contrast
sensitivity than to visual acuity.

Contrast sensitivity loss can occur secondary ticalp

or neural loss, due to corneal scarring, optic @erv
damage, or cataract. It is crucial for daily liviegills
and therefore would have an impact on functional
employment skills. It is the best predictor of dku
function, even more so than visual acuity whichyonl
measures high contrast letters.

Pterygium causes reduction in contrast sensitidth
spatial contrast sensitivity and glare disabilitye a
worsened in patients with pterygia even when the
Snellen’s visual acuity is minimally affected. Thuise
present study was determine the effect of pterygium
excision on induced astigmatism and contrast
sensitivity.

Materialsand Methods

A prospective study was conducted in the Department
of Ophthalmology, Gajra Raja Medical College,
Gwalior for the period of September 2013 to October
2014. Sixty three eyes of 63 patients with primary
pterygia were studied before and after surgery.

Inclusion criteria- Patients with primary pterygium
with > 2D astigmatism were included in study.

Exclusion criteria: - Pterygium with any anterior or
posterior segment pathology was excluded from study

The astigmatism induced by primary pterygium was
measured by manual keratometer and Contrast
sensitivity was measured by Pelli Robson contrast
sensitivity chart.

Nasal pterygium was graded depending on the erfent
corneal involvement.

Gradel — Pterygium crossing limbus < 2mm onto
cornea.
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Grade Il — Pterygium crossing limbus ont® -4 mm of
cornea.

Grade Ill — Pterygium crossing limbus onto > 4mm of
cornea and reaching up to pupillary margin

Grade IV- Pterygium crossing pupillary margin.

All  surgeries were performed under peribulbar
anaesthesia .A small conjuctival incision was made
medial to head of pterygium and subconjuctival
dissection carried out up to caruncle ,superior and
inferior fornix .The corneal epithelium 2 mm anterof
head was scrapped off with blade no. 11 Bard Parker
blade and the pterygium head avulsed using a
combination of blunt dissection and traction.Thelyo

of pterygium was then excised. Haemostasis was
achieved by applying light cautery to bleederseAthe
pterygium mass was removed, a limbal-conjunctival
autograft was procured from the superior conjumgtiv
the graft dissection was extended approximately 0.5
mm into clear cornea to include the Vogt palisaaied
limbal stem cells. This graft was moved to covez th
defective area and was secured with 10-0 nylorrssitu
The limbal end of the autograft was placed directigr

the limbal area of the surgical bed. The suturesewe
removed under the operating microscope after
conjunctival epithelialization occurred. Examinatio
included -Snellen visual acuity, slit lamp examioat
manual keratometry, contrast sensitivity with pelli
robson chart was done pre-operatively and one month
postoperatively.

Contrast Sensitivity Examination- Contrast sensitivity
was recorded using Pelli-Robson chart. Subject was
seated in front of Pelli-Robson chart at a distaoicé
meter with the best distance correction [2]. Subjsc
asked to outline each letter on the chart. Test is
concluded when the subject guesses two of the three
letters of the triplet incorrectly. Subject’s sdivily is
indicated by the finest triplet for which two ofetlthree
letters are named correctly.

Preoperative and postoperative values were compared
using paired t —test.

Preoperative astigmatism and contrast sensitiviag w
compared against the grade of pterygium using
ANOVA
test [4].

Statistical analysis. Analysis Of Variance : Analysis
of variance (ANOVA) is a collection of statistical

models and their associated procedures, in whieh th
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observed variance in a particular variable is panged
into components attributable to different sourcds o
variation. In its simplest form, ANOVA provides a
statistical test of whether or not the means ofessv
groups are all equal, and therefore generalizestttb
more than two groups. Doing multiple two sample t-
tests would result in an increased chance of cotimgit

a type | error. For this reason, ANOVAs are uséful

Observations and Results

Table Nos. 1: Distribution of cases according to age and sex
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comparing two, three, or more means. A test result
(calculated from the null hypothesis and the sajnigle
called statistically significant if it is unlikelyo have
occurred by chance alone. A statistically signiftca
result when a probability (p-value) is less than a
threshold (significance level)) justifies the rdjen of

the null hypothesis. Rejecting the null hypothesis
implies that different treatments result in alteedfécts.

Female Male

Age in years No. of No. of Total No. of Patients
Patients (%) Patients.(%) (%)

<20 1 (1.58%) 1 (1.58%)

>20-40 10 (15.87%) 3 (4.76%) 13 (20.63%)

40-60 11 (17.46%) 27 (42.85%) 38(60.31%)

>60 5 (7.94%) 6 (9.52%) 11(17.46%)

TOTAL 26 (41.27%) 37 (58.73%) 63(100%)

Table 1 shows the age and sex distribution of casesyed between 19 and 80 years (mean age
51.55+13.18year).Maximum number of cases belonge2Dt60 years of age (80.94%). Prevalence was mongales

(58.73%) as compared to females (41.27%).

Table No. 2: Grade wise distribution of cases/eyes

Grades of Pterygium No. of Patients % of Patients
Grade | 8 12.69

Grade Il 27 42.85

Grade Il 25 39.68

Grade IV 3 4.76

Total 63 100

Table 2 shows grade wise distribution of casegrbisent study, 8 eyes had grade | pterygium, 2% bgd grade I

pterygium, 25 eyes had grade IIl pterygium and &eédyad grade 1V.

Table No. 3: Comparison of grade wise pre-op and post op astigmatism

Grades Of Pterygium| Pre-Op Mean AstigmatisjrPost-Op Mean Astigmatism | P Value
D +/_SD D +/_SD

Grade | 2.19+/ 0.22 0.97+/_0.28 0.515

Grade Il 2.59+/ 0.72 1.21+/ 0.43 <0.001

Gradelll 3.56+/_0.63 1.64+/_0.66 <0.001

Grade IV 8.75+/_0.43 4.17+/_0.29 <0.001

Table 3 The amount of astigmatism increases asegrbgterygium increases grade | (2.19D+0.22), gila@.59+0.72),
gradelll (3.56+0.63),grade 1V(8.75+0.43). Surgicamoval of pterygium caused a significant reductiorrefractive
astigmatism shows that mean astigmatism followiggygium excision surgery is 0.97D+0.28 in grad&.21D+0.43 in

grade Il , 1.64D+0.66 in grade Ill, 4.17+0.29 imde V.

Table No. 4: Comparison of mean pre-op and post-op astigmatism
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Mean Astigmatism Astigmatism +/_ SD
Pre —Operative mean 3.29D+/_1.46
Post-operative mean 1.49D +/_0.82
p-value <0.001

Table 4 shows that mean astigmatism following [@emyn surgery reduced from 3.29Dz1.46t0 1.49D%0.82(

value<0.001)

Table No. 5: Comparison of pre-op and post op BCVA

Grades of Pterygium Pre-Op Mean BCVA Post-Op Me@vVEB P value
Grade | 0.85 +/_0.17 0.95+/ 0.10 0.184
Grade Il 0.58 +/_0.22 0.79+/_0.21 <0.001
Gradelll 0.41+/ 0.14 0.56+/ _0.14 <0.001
Grade IV 0.08 +/_0.02 0.18+/_0.07 <0.001

Table 5 shows improvement of best corrected viaaaity in all grades of pterygium following pterygi excision. The
improvement was significant in grade Il, lll,and pwalue ( <0.001) and not significant in gradevatue ( 0.184).

Table No. 6: Mean BCVA following pterygium excision

Pre-Op mean BCVA +/_ SD

Post-Op mean BCVA+/_SD

Rera

0.53+/_0.24

0.69+/ 0.25

0.001

Table 6 shows that improvement in mean BCVA frof3@0.24 to 0.69+0.25 p value (0.001) ,which isistatally

significant after pterygium excision surgery.
Discussion

Pterygium induced refractive change often leads to
visual impairment. Previous studies have shown that
pterygium causes corneal distortion which induces a
significant amount of astigmatism [5,6,7,8]. Theaetx
mechanism of flattening in horizontal meridian doe
pterygium is not clear. It is thought to be caubgdhe
formation of tear meniscus between the corneal apex
[9,10] and the elevated pterygium, causing an apyar
flattening of the normal corneal curvature [11]. thés
flattening is along the horizontal meridian, it abu
causes with the rule corneal astigmatism. Pterygium
excision induces a reversal of pterygium relatecheal
flattening [12]. Consequently successful pterygium
surgery should reduce corneal astigmatism [13].

Maheshwari [14] demonstrated that after removahef
pterygium, cornea becomes more regular. Comparison
of pre and postoperative corneal topography also
revealed significant changes in the majority of
topographic parameters. Numerous studies have
documented improvement in the corneal condition and
topographic indices after pterygium excision [15].
Pterygium can cause an asymmetric distortion of the
cornea, because the lesion typically extends dgdial
from the corneal periphery. The disruption to the
corneal surface topography induces both coma and
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trefoil wavefront errors (WFEs) [16,17]. There is
commonly an increase in corneal and refractive
astigmatism with pterygium as well as an increase i
Higher-order wavefront error (HO-WFE), with an effe
proportional to the extent of the lesion [18,19¢cBuse
the condition approaches lateral to the visual ,aais
change in Surface Asymmetry Index (SAl) is not
usually a feature of the condition. Higher-order
wavefront error is associated with corresponding
reduction in visual acuity and contrast sensitiy].

Studies indicate that contrast sensitivity testimgy
provide additional objective methods for documegtin
impaired vision in patients with pterygium when
Snellen visual acuity is minimally affected [21]
Corneal astigmatism and contrast sensitivity valimes
patients with pterygia are useful indicators fog tieed
of pterygium surgery or as indicators of surgicaicess
[22].

In the present study, 8 eyes had grade 1 pteryg®Tm
eyes had grade 2 pterygium, 25 eyes had grade 3
pterygium and 3 eyes had grade 4 pterygium. Our
finding are in accordance with the findings of athe
workers [13,14].The preoperative mean astigmatism
was 3.29D+1.46. The amount of astigmatism varied
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with grade of pterygium. The preoperative mean
astigmatism was 2.19D +0.22D in grade | pterygium,
2.59D+0.72 D was noticed in grade 2, 3.56D+0.63D in
grade Il pterygium and 8.75+0.43D in grade IV. Our
findings are in accordance with the findings ofesth
workers.

Lin and Stern [24] found a significant correlation
between the pterygium size and corneal astigmatism;
they reported pterygium to induce significant degref
astigmatism once it exceeded >45% of the raditith
increase in grade of pterygium ,induced astigmaism
increased .The maximum degree of astigmatism was
noted in grade IV and minimum was in grade | .There
was statistically significant correlation betweeadg of
pterygium and induced astigmatism
(pvalue<0.001).This calculation was done by ANOVA
test.

The astigmatism decreased significantly following
pterygium excision .The mean preoperative refractiv
cylinder decreased from 3.29D+1.46 D to 1.49+0.82 D
postoperatively (p<0.001).Astigmatism was with the
rule in all patients. Surgical removal of pterygium
caused a significant reduction in refractive astiem.
The mean preoperative refractive cylinder decreased
from 2.19 +0.22 D to 0.97 +0.28 D postoperatively
(p=0.515) in grade | pterygium, from 2.59+0.72 D to
1.2140.43 D in grade 2 (p<0.001). In grade Il
pterygium refractive cylinder decreased from 3.5630

D t01.64+0.66 D postoperatively (p<0.001). The
amount of astigmatism decreased significantly
following pterygium excision in grade 1l and grade
(p<0.001) but in grade | the decrease in amount of
astigmatism following pterygium surgery was not
statistically significant (p=0.515).The amount of
astigmatism seen in the patients with grade | giern
(>2D) occurs not only due to pterygium induced
refractive changes, but naturally occurring astitjgna
was more responsible. This was noticed by thetfeait

in grade | the amount of astigmatism decrease\iatig
pterygium surgery was not statistically significant
(p=0.515).

When primary pterygium increases in size (more than
grade 1) it induces significant with the rule astaism.
This significant astigmatism tend to increase witib
increasing size of the lesion. Pterygium induced
astigmatism  decreased  significantly  following
pterygium excision in grade Il, grade Ill and grade

International Journal of Medical Research and Review

Research Article

Surgical intervention resulted in an increase enrtiean
refractive power one month postoperatively, which
indicates steepening of flattened cornea. Pterygium
induced astigmatism appears to be due to alteration
tear film caused by lesion. As the head of ptenygiu
approaches the apex of cornea, a tear meniscus
develops between the corneal apex and the elevated
pterygium, causing an apparent flattening of normal
corneal curvature [9].The mean horizontal refraetiv
power of cornea increased from 42.49+1.00 to
43.4+1.26 (p value <0.001) following pterygium
excision .There was flattening of cornea horizdptal
This flattening dissipated after pterygium removaiir
finding are in accordance with the findings of athe
workers [10,12].

Pterygium induced impaired visual acuity may be
caused by an alteration in tear film or by mechalnic
effects of the lesion. Therefore, excision of tksidn
may lead to reconstruction of the normal surfacel a
thus, improvement in the visual acuity [23]. Stidelly
improvement in BCVA in grade Il, grade Ill and gead
IV pterygium was due to reduction of astigmatism.

Lin et.al.in 1989 showed that contrast sensitivitgs
lower at all spatial frequencies in the patientghwi
pterygium. Another study showed that contrast
sensitivity at medium to-high spatial frequencidés6p

12, and 18 cpd significantly improved after pterygi
excision, while contrast sensitivity at low spatial
frequencies of 1.5 and 3 cpd did not change after
surgery [22].

In present study it was observed that contrastitbétys
decreases with increase in grade of pterygium. i@stt
sensitivity reduced maximally in grade IV and
minimally in grade I. There was statistically sifigant
correlation between grade of pterygium and contrast
sensitivity .Our finding are in accordance with the
findings of Lin et al in 1989.The contrast sengiiv
improved significantly following pterygium excision
.The mean preoperative contrast sensitivity in@éas
from 1.49+0.21 to 1.70+0.20 postoperatively. Suabic
removal of pterygium caused a significant improvatme
in contrast sensitivity. The mean preoperative icmtt
sensitivity improved from1.69 +0.20 to 1.83 +0.20
postoperatively (p=0.22) in grade | pterygium, from
1.51+0.13 to 1.74+0.14was noticed in grade II. iadg

Il pterygium contrast sensitivity increased from
1.45D+0.19 t01.64+0.16 postoperatively and in grade
IV contrast sensitivity increased from 1.25+0.10 to
1.45£0.10. The amount of contrast sensitivity iasex
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significantly following pterygium excision in gradég
grade Il and grade IV but in grade I, the increiasthe
amount of contrast sensitivity after pterygium eiam
was not statistically significant (p value 0.22).

Conclusions

Surgical excision of pterygium improves contrast
sensitivity, visual acuity and reduce astigmatism.
Contrast sensitivity testing may provide additional
objective methods for documenting impaired visian i
patients with pterygium when Snellen visual acugty
minimally affected Corneal astigmatism and contrast
sensitivity values in patients with pterygia areefus
indicators for the need of pterygium surgery or as
indicators of surgical success.
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