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Abstract:

Objective: The aim of this study was to evaluate the correlation between dry eye disease and pterygium and
also to compare patients with pterygium from two different geographical locations in this sub-Himalayan region.
Materials and Methods: A total of 80 patients, aged between 21 and 65 years, 40 each from two different geo-
graphical regions (locations) namely Transgiri and Cisgiri area were included in this study. Tear film breakup
time (TBUT) and Schirmer's test (ST) and Rose Bengal Score (RBS) results were compared in pterygium eye
and contra lateral normal eye of the same patient (taken as control). TBUT, ST and RBS results were also com-
pared in eyes with pterygium of different sizes. Pearson’s chisquare test was used to evaluate differences be-
tween groups for categorized variables. Unpaired “t” test used to calculate difference of means for quantitative
variables. Paired “t” test and mcnemar test were used to analyze group -2 patients who had undergone surgery.
Results: On analysis, the overall difference in the mean TBUT between the pterygium eyes, and the contra lat-
eral control eyes was highly significant (P< 0.01). The difference in the ST between the pterygium eyes and the
contra lateral eyes was highly significant for size <2 mm (P< 0.001). Most patients with pterygium complained
of redness and mild-to-severe ocular discomfort. The respective scores of TBUT, ST and RBS improved after
surgery significantly (p-value <0.005).

Conclusion: Results of the present study strongly suggest that different geographic locations, size of pterygium,
exposure to UV rays, gender, prolonged outdoor work and dusty environment leads to development of
pterygium. Pterygium induces abnormal ocular surface conditions which results in development of the dry eye
and dry eye is also responsible for development of pterygium. Use of protective eye wears is to be encouraged.
Keywords: Pterygium ST, TBUT, RBS, Dry eye, Cisgiri, Transgiri.
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Introduction

Pterygium is a common external ocular surface
finding described as an encroachment of altered
bulbar conjunctiva onto the cornea, the name being
originated from the Greek word referring to its
characteristic wing-like growth pattern. [1] Pteryg-
ium is elastotic degeneration of conjunctiva typical-
ly characterized by proliferation of the subconjunc-
tival tissue as vascularized granulation tissue,
which destroys the superficial layer of stroma and
Bowman’s membrane as it invades the cornea.

Generally, it is asymptomatic but may cause red-
ness, lacrimation, photophobia, foreign body sensa-
tion and astigmatism. It is a potentially blinding
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disease in the advanced stage when it encroaches
the visual axis, which can have significant impact
on vision and requires surgery for visual rehabilita-
tion. [2]

Patients with pterygium are having decreased tear
production, decreased Tear film break up time
(TBUT)and decreased Schirmer’s test (ST) value
[3,4] and unstable tear film may contribute to the
initiation of pterygium. Patients with decreased tear
production are more prone to the damaging effects
of UV rays in the sun. [5]A strong positive correla-
tion between climatic UV radiation and the preva-
lence of pterygium has been found in many studies.
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There is a statistically significant association be-
tween outdoor work and pterygium formation,
which may be related to the higher exposure to
sunlight and dust in outdoor workers. [6,7]

Ocular dryness in the presence of pterygium and its
improvement after surgery favors the hypothesis
that pterygium itself contributes to the phenomenon
of disturbed tear film functions in such patients.

Aims and Objectives

1. To study incidence of pterygium in this sub-
Himalayan area.

2. To study the correlation of Pterygium with Dry
eye disease.

3. To compare the prevalence of Pterygium and
dry eye disease between two geographical re-
gions in this sub-Himalayan area.

Materials and Methods:

This was a clinical cross sectional case control
study, conducted in a period of 4 months from
1June 2023 to 30™ November 2023. All patients
with Pterygium were included in this study. Study
started after obtaining an approval from the ethical
committee of this institution. Before enrolling pa-
tients in this study, informed consent was taken in
writing from all the patients in Hindi.

This Medical College, where this study was done is
in Sirmour district of Himachal Pradesh being lo-
cated in the sub-Himalayan range which is divided
into two regions (locations) by holy river Giri
namely Transgiri and Cisgiri regions. Both regions
are having a different geographic pattern and cli-
matic diversity. Transgiri region has a high altitude,
clear sky, bright sunlight and is a snow laden area
in winters, with more UV radiations with compara-
tively hard life where as Cisgiri region is a plain or
has very small mountains but has more pollution
and hot climates. In Transgiri area patients usually
are from farming and are of laborer background
and spend 4-5 hours outdoor daily, average time of
4.35 hrs, whereas Cisgiri population are spend less
times outdoors.

This study was designed to study the prevalence of
dry eye among the patients of pterygium and to
find the clinical correlation between dry eye dis-
ease and Pterygium in total and location wise.

All new patients attending eye OPD for treatment,
during this period, were enrolled for study so as to
calculate prevalence of pterygium in this region. 40
cases from each location, Transgiri region and Cis-
giri region (total 80), willing to participate were
included in this study and tested on same parame-
ters. The results were analyzed first for both loca-
tions(combined) and then separately and then those
were compared. Only unilateral Pterygium cases
were taken in study. The eye with Pterygium treat-
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ed as case and other eye of same patient without
Pterygium taken as control. Equal number of
Transgiri region and Cisgiri region patients having
unilateral pterygium were studied and compared.

16 patients had undergone surgery for removal fol-
lowed by suture less auto graft from superior con-
junctiva of same eyes. Tear film breakup time
(TBUT) and Schirmer's test (ST) and Rose Bengal
Score (RBS) evaluated before and after surgery and
compared.

Inclusion Criteria

All patients with Pterygium and who were ready to
participate in study were subjected to ocular exam-
ination and were included in study.

Exclusion Criteria
Following patients were excluded from study.

e Ocular disease such as ocular injuries, chemi-
cal conjunctivitis, viral and bacterial conjunc-
tivitis, immunological diseases that might in-
terfere with evaluation.

o Hypersensitivity to xylocaine, rose bengal, and
fluorescein.

o Contact lens wearer.

o Patients previously diagnosed as cases of kera-
toconjuctivitis sicca i.e. with arthritis, xero-
stomia, parotid & lacrimal gland enlargement
and abnormal Schirmer Test-1.

o Use of any other systematic antibiotic, topical
eye drops including lubricants during and pre-
ceding eight weeks.

o Exposure resulting from lagophthalmos, neu-
rotropy and neuroparalysis.

e All red itchy eyes having eosinophilia on con-
junctival smear examination.

o Blepharitis involving anterior eyelid and cilia
line and without any other symptoms or signs
as detailed below.

e Patients with primary and secondary Sjogrens
syndrome,

o Patients with ocular diseases other than Pteryg-
ium leading to dry eye.

After taking a detailed history especially regarding
the symptoms, standard ophthalmological examina-
tion was done for visual acuity, ocular surface ex-
amination, anterior segment and posterior segment
evaluation was done.

Age, gender, occupation, duration of growth of
pterygium, history of exposure to sunlight was not-
ed. The ocular symptoms including Dryness, Itch-
ing, Blurred Vision, Irritation, Foreign body sensa-
tion, Tearing/Watering, redness and Swelling of
bulbar conjunctiva were taken into consideration.
On the basis of symptoms, severity of dry eye was
assessed in the form of Ocular Surface Disease
Index (OSDI) calculated in both groups. This 12-
item questionnaire assessed the dry eye symptoms
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and the effect it has on vision-related function in
the past week of the patient’s life. [8] The ques-
tionnaire has 3 subscales: ocular symptoms, vision-
related function, and environmental triggers. Pa-
tients rate their responses on a 0 to 4 scale with 0
corresponding to “none of the time” and 4 corre-
sponding to “all of the time.” A final score is calcu-
lated which ranges from 0 to 100 with scores 0 to
12 representing normal, 13 to 22 representing mild
dry eye disease, 23 to 32 representing moderate dry
eye disease, and greater than 33 representing severe
dry eye disease. [9]

The presence of fibro vascular tissue extending
from the bulbar conjunctiva onto the cornea either
nasally or temporally was accepted as pterygium.
The size of pterygium was measured from corneal
limbus to apex of pterygium on a horizontal basis
in millimeters by slit lamp biomicroscopy. Grading
of the pterygium was done according to Tan et al
slit-lamp grading based on relative translucency of
the body of the pterygium. [10]

Tear secretion and its stability was evaluated in
both eyes of patients with unilateral pterygium and
in controls of same age and sex and same area by
performing the The TBUT, Schirmer’s test, basal
tear secretion and Rose Bengal staining.

In preparation for slit-lamp microscopy of the ocu-
lar surface, touched saline-moistened Rose Bengal
strip and Fluorescein strip were impregnated into
the conjunctival sac. Fluorescein staining was as-
sessed through Cobalt blue filter and was graded
from 0 to 3 for each of the upper, middle, and low-
er thirds of the cornea. Rose Bengal staining with
1% impregnated strip of the temporal conjunctiva,
cornea, and nasal conjunctiva was graded from 0 to
3 after examination with ordinary light without any
filter. The grading scale was defined according to
the staining extent: 0 for negative; 1, scattered mi-
nute; 2, moderate spotty; and 3, diffuse blotchy
staining. Van Bijsterverd grading scale was used
which evaluates the intensity of staining based on a
scale of 0-3 in three areas: nasal conjunctiva, tem-
poral conjunctiva and cornea. Score 0-3for each
zone. 1+ = few separated spots, 2+ = many separat-
ed spots, 3+ : confluent spots and Maximum possi-
ble score is 9.Rose Bengal staining score of more
than 3 was considered abnormal. [3,32] Schirmer’s
Test, without topical anesthesia, was done to assess
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tear volume in each eye at each visit with No. 41
Whatman filter paper strip (5 x 35 mm), designed
for same. Wetting of tear strip after 5 minutes was
measured. A value above 10mm was considered
normal.

Tear Break Up Time (TBUT): Done with saline-
moistened Fluorescein strip touched the tear film
and observed with cobalt blue light, for the devel-
opment of a dry spot on the cornea.

The test was repeated 3 times in each eye and aver-
age TBUT was taken. An attempt was made to
maintain constant temperature humidity and air-
flow. A normal TBUT greater than 10 seconds was
taken as normal.

Data analysis

Total 80 cases were compared first with controls
and then location wise also. Percentages and pro-
portions were calculated for various categories.
Pearson’s chisquare test X> was used to evaluate
differences between groups for categorized varia-
bles. Unpaired “t” test used to calculate difference
of means for quantitative variables. Paired “t” test
and mcnemar test were used to analyze group -2
patients who had undergone surgery. Data present-
ed as mean and standard deviation, or 95% confi-
dence intervals (CI). All tests were performed at a
5% level of significance; thus an association was
considered significant if the p value was less than
0.05.

Results:

Among total 5284 patients screened, Pterygium
was present in 612 patients (11.58%). When calcu-
lated region wise, 395 patients were found
(13.92%) in Transgiri area whereas 217 patients
were found (8.86%) in Cisgiri area. Prevalence
among females was found to be more than in males
in both regions but statistically insignificant. Prev-
alence of unilateral pterygium was more as com-
pared to bilateral pterygium in both regions. How-
ever bilateral pterygium was observed to be more
in Transgiri patients (p value<0.005) as compared
to Cisgiri area.

Main symptoms reported by patients were redness,
burning sensations, foreign body sensations, eye
aches and some reported blurred vision also.

Table 1: Profile of 612 pterygium patients from total 5284

Transgiri Cisgiri Total
No of patients 2836(53.67%) 2448(46.33%) 5284
Patients with pterygium 395 (13.92%) 217(8.86%) 612 (11.58%)
Males 1183 (41.71%) 1143(46.69%) 2326(44.02%)
Females 1656(58.39%) 1305(53.31%) 2961(56.03%)
Unilateral pterygium 303(76.70%) 194(89.40%) 497(81.20%)
Bilateral pterygium 92(23.30%) 23(10.60%) 115(18.80%)
Gupta et al. International Journal of Pharmaceutical and Clinical Research
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On statistical analysis of above, relation between
area and gender (male and female,
chisquare, X2=13.45, P value=0.0002), between
area and pterygium patients (chisquare, X2=32.89,
P value=9.72E-09) and between area and types of
pterygium, unilateral and bilateral in both are-
as(chisquare, X2=14.80, P value=0.0001) found
statistically significant meaning that there is corre-
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lation between area and sex,number of pterygium
patients and laterality of pterygium unilateral more
in Cisgiri area and bilateral more in Transgiri area.
Mostly patients presented in age group of 31-40 yrs
from Transgiri area and female preponderance was
there in this age group. Patients from Cisgiri area
were equal in 31-40 and 41-50 age groups. In both
areas the female outnumbered males.

Table 2: Age and location wise male and female patients

Area/ location 20-30yrs 31-40yrs 41-50 yrs > 50yrs

Male Female Male Female Male Female Male Female
Transgiri area 0(0%) 2(5%) 4(10%) 13(32.5%) | 7(17.5%) | 8(20%) 2(5%) 4(10%)
Cis giri area 0(0%) 6(15%) 3(7.5%) | 10(25%) 7(17.5%) | 6(15%) 6(15%) | 2(5%)

In our study prevalence rate of pterygium was 11.58% which is geographically more in Transgiri area (13.92%)
as compared to Cisgiri area (8.86%). We found pterygium on nasal side in 62 (77.5%), both nasal and temporal
in 13 (16.25%) and temporal location only in 5 (6.25%) eyes

Location of Pterygium

m NASAL
B TEMPORAL

BOTH NASAL AND
TEMPORAL

Figure 1: Pie chart showing location of Pterygium

Table 3: Showing mean value ST, TBUT and RBS (Rose Bengal Score) in total 40 cases and 40 controls in
Transgiri area (Unpaired t-test)

Tests Cases Controls P-Value Statistical significance
ST 9.92+2.99 14.92+3.38 8.128E-10, P=<0.05 Highly significant
TBUT 7.70+2.22 11.02+1.49 P=1,25E-11 Highly significant
RBS 2.3£2.17 0+0 2.19E-09 Significant

Table 4: Showing mean value ST, TBUT and RBS (Rose Bengal Score) in total 40 cases and 40 controls in
Cisgiri area

Tests Cases Controls P-Value Statistical significance
ST 12.67+4.57 18.97+4.69 8.04E-08 Significant
TBUT 9.82+ 3.28 11.8542.65 0.005 Significant
RBS 1.60+1.95 0+0 4.51E-06 Significant

Table 5: Showing mean value ST, TBUT and RBS (Rose Bengal Score) in 80 cases and 80 controls (Total
Transgiri &Cisgiri)

Tests Cases Controls P-Value Statistical significance
ST 11.3+£4.08 16.95+4.55 5.78E-14 Highly significant
TBUT 8.76+2.98 11.434£2.18 =1,25E-9 Significant

RBS 1.85+2.08 0+0 1.25E-9 Significant

ST and TBUT values when compared in total 80 cases and 80 controls, it is noticed that SD (Slandereddevia-
tion) is high in case of ST as compared to TBUT showing more authenticity of TBUT results as compared to ST
results. Further mean value is less in TBUT as compared to ST, thereby suggesting that TBUT results are more
significant than ST in assessing the dry eye parameter.
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Table 6: Frequency and percentage of size of pterygium among cases of two regions

Size of pterygium Transgiri cases Cisgiri cases Total

< Imm 7 (17.5%) 15 (37.5%) 22 (%)
1-2mm 25 (62.5%) 21 (52.5%) 46 (%)
>2 mm 8 (20%) 4 (10 %) 12 (%)

The mean value of ST in Transgiri cases was 9.92
+2.99 and in comparison, the mean value of ST
among control group of same population was 14.92
+ 3.38 (p-value <0.05, statistically significant)
whereas the mean value of ST in Cisgiri cases was
12.67 £ 4.57 and in comparison, the mean value of
ST among control group of same population was
18.47 £+ 4.69 (p-value 8.04E-08, statistically signif-
icant).

The mean value of TBUT in Transgiri cases was
7.7 £2.22 and in control population was 11.02 with
SD 1.49 (p-value 1,25E-1, highly statistically sig-
nificant). In Cisgiri patients the mean value of

TBUT in cases was 9.82 + 3.28 and control popula-
tion with mean 11.85 + 2.65 (p-value 0.005 statisti-
cally significant). The mean value of RBS in cases
was 2.3 +2.17 and control population with mean 0
+ O(p-value 2.19 E-009, statistically significant).

Mean value of RBS in Transgiri cases was 1.6
+1.95 and control population 0 = 0 (p-value 4.51 E-
06, statistically significant). This data shows that
Transgiri population was more affected than Cisgiri
population. The ST, TBUT and RBS scores were
affected more in case group as compared to the
controls. All these altered scores were responsible
for dry eye features and symptoms.

Table 7: Showing comparison of ST, TBUT and RBS (Rose Bengal Score) before and after surgery

Before surgery After surgery P-Value Statistical significance
Mean=8.124+2.57 Mean=9.56 + 1.26 0.025 Significant
Mean= 6.73+1.35 Mean=1.06 £1.0 7.714 E-08 Significant
Mean= 3.50+1.75 Mean= 0 +0 2.124E-06 Significant

On comparing ST, TBUT and RBS (Rose Bengal
Score) before and after surgery using paired t-test,
we found that there was significant improvement of
dry eye disease depicted by marked reductions in
symptoms after surgery and improvement in as-
sessed parameters which were statistically signifi-
cant. This clearly suggests that pterygium itself was
responsible for these symptoms of dry eye. Only 3
patients had very slight improvement in ST, TBUT
and RBS and after 3 months of follow up. Evidence
of recurrence was noted to be <Imm in these 3
patients suggesting that dry eye is responsible for
formation of pterygium.

There was a statistically significant difference in
the dry eye tests results between the pterygium
eyes(cases) and the second eye without pterygium
of same person (controls).

Discussion:

In our study we found that pterygium was present
in 612 patients from 5284 patients screened
(11.58%) with location/area wise 13.92% in
Transgiri area and 8.86% in Cisgiri area. Preva-
lence among females was found more than in males
in both regions and statistically insignificant in
total but significant location/area wise. Unilateral
pterygium was seen more in both regions as com-
pared to bilateral pterygium with bilateral pterygi-
um more in Transgiri patients statistically signifi-
cant (p value<0.005) as compared to Cisgiri area.
Manhas A .et al [15] reported in their study that the
maximum number of pterygium patients present
with redness 57 (63.33%), followed by cosmosis 49
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(54.44%), grittiness 35 (38.89%). Roka N et al. [6]
also found that redness was the most common
symptom of pterygium patients followed by gritti-
ness and burning sensation. Ganeshpuri AS et al
also found that burning sensation, grittiness and
redness were the common symptoms of pterygium
patients. [20] Main symptoms reported by our pa-
tients in this study were redness, burning sensa-
tions, foreign body sensations, gritty and stony sen-
sations, eye-ache and some reported blurred vision
also. The OSDI score in our study for Transgiri
cases was 32 3 and Cisgiri cases was 25.4 in com-
parison to 30.6 as reported by Gupta et al [21].

Yuhan Wang et al. [18] reported that the overall
prevalence of pterygium in their study was 6.4%. In
our study prevalence rate of pterygium was
11.58%. Yuhan Wang et al also reported that the
outdoor occupation, and more time spent in rural
areas (>30yrs) were risk factors for pterygium
[18]. It is found in areas of bright sunlight and may
be linked to ultraviolet (UV) radiation. It is thought
that UV radiation causes destruction of the tear film
due to rapid evaporation. Tear film dysfunction has
been found in subjects with pterygium. In India
investigators have found abnormalities of tear func-
tion in eyes with pterygium while others have
found no abnormalities. The differences in findings
might be related to the differences in methodology
used, or the differences in geographical locations.
[13] Our study also agrees to it. In our study, on
comparing climatically two different geographical
locations, Tansgiri group patients more involved in
outdoor activities as farming or laborers, have more
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outdoor work, exposure to sunlight. We found
more cases of pterigium in females and in age
group 31-40 yrs as these females work as farmers
in this location but Khoo et al. [7] and Gupta et al
[19] and in their study observed that pterygium was
more common in males and in the age group of 40—
50 years.

Gupta et al [21] in their study observed that the
difference in the TF-BUT between the pterygium
eyes and the contralateral control eyes was statisti-
cally significant (P< 0.05).21 and Manhaset al. 15
Wang et al.18 and also found that TF-BUT in the
eyes with pterygium when compared with the op-
posite healthy eyes was significantly different.

Gupta et al. [21], Rajiv et al. [22] and El-Sersy TH
et al. [23] Chaidaroon and Pongmoragot, [24]
Rahman et al. [25] and Anthony et al, [26] in their
study of unilateral pterygium cases found that the
difference in the mean ST between the pterygium
eyes and the contra lateral control eyes was
significant. They also reported that the ST was
decreased significantly in the eye with pterygium.
Roka et al. [6] and Moreno et al. [28] also found
that ST values were lower among cases than their
corresponding control eyes. Whereas Biedner et al.
[29] performed ST in cases with unilateral
pterygium and found no difference between the
mean basic secretion of tears in the diseased eyes
and the fellow eyes and suggested that dryness of
the eyes cannot be regarded as the cause of
pterygium and Bandyopadhyay et al. [30] and
Ergin A30 did not find the difference in pterygium
and control group and concluded that there were no
tear function abnormalities in pterygium. In our
study we also found decreased values of ST, in case
group of unilateral pterygium as compared to
control group. This decrease in value is more
significant in Transgiri group than Cisgiri group (P
Value< 0.005). Gupta et al [21] concluded that dry
eye is known to be caused due to environmental
and habitual factors, but exposure to both the eyes
to the environment remains the same. If there is
unilateral pterygium, along with significantly more
incidence of dry eye lateralized to the pterygium
eye, as found in their study, it is suggested that
pterygium appears to induce abnormal ocular
surface conditions which leads to dysfunctional TF
and development of the dry eye and we agree to it
after analyzing results of our study.

Anthony et al. [24] and Kampitak and
Leelawongtawun [25] found that both tear BUT
and ST results had no correlation with the
horizontal size of pterygium. In their study Gupta
et al. [19] evaluated the relationship between
pterygium size and TF-BUT and STs. On analysis,
they found that TF-BUT is reduced overall and is
statistically significant (P< 0.05). The ST results
showed statistically significant differences with
different sizes of pterygium, which was more
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significant for size >2 mm. Our study is also
consistent to these findings and we found
significantly decreased TBUT score (P value
<0.005)

We found that in this study our three patients after
surgery in whom TBUT value remained high post-
operatively had recurrence. Antony AT et al. [24]
in their study concluded that pterygium leads to
abnormal tear film and development of dry eye and
here is a strong relationship between dry eye and
pterygium. Patients with unstable tear film are
more prone to the damaging effects of UV rays in
the sunlight. Ishioka et al. [13] found that TF-BUT
was shortened significantly in the eye with pterygi-
um in unilateral cases. He concluded that there is a
correlation between pterygium formation and
shortened TBUT, and unstable TF may contribute
to the initiation of pterygium. Whether tear dys-
function is a precursor to pterygium growth or
pterygium causes tear dysfunction is still not clear.
Research and clinical evidence, however, suggest
that there is a relationship between the two.

Conclusions:

Results of the present study strongly suggest that
different geographic locations, size of pterygium,
exposure to UV rays, prolonged outdoor work and
dusty environment leads to development of pteryg-
ium. Also pterygium induces abnormal ocular sur-
face conditions which results in development of the
dry eye and dry eye is also responsible for devel-
opment of pterygium. Use of protective eye wears
to be encouraged.
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