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Abstract

Aim: To investigate the relationship between OSDI (Ocu-
lar Surface Disease Index), the Schirmer test, and tear Break 
Up Time (BUT) measurements in patients with pterygium 
and compare this according to pterygium grades.

Methods: The BUT measurements and the Schirmer tests 
were evaluated in patients with pterygium, and OSDI ques-
tionnaires were applied. OSDI scores were calculated, and 
the patients were grouped according to their OSDI scores. 
The Pterygium grades were also determined, and the Anova 
test was used to investigate the relationship between the 
OSDI scores and the Schirmer tests/BUT measurements, 
and between the OSDI scores and pterygium grades. 

Results: Fifty-two pterygium patients were included in 
this study. Fourteen (26.9%) of the patients were in the 
normal OSDI group (Group 1), 17 (32.6%) patients in the 
mild-moderate OSDI group (Group 2), and 21 (40.3%) of the 
patients were in the severe OSDI group (Group 3). The dif-
ference between the BUT and Schirmer results were statisti-
cally significant between Group 1 and Group 2 (p= 0.02, p= 
0.01, respectively). Also, the BUT measurement differences 
between Group 1 and Group 3 were significant (p= 0.02). 
The OSDI scores were found to be higher in the Grade 3 
pterygiums than in the Grade 1 pterygiums. When we con-
sidered pterygium grades, BUT was negatively correlated to 
OSDI (p= 0.022), whereas Schirmer was not correlated with 
OSDI (p= 0.325). 

Conclusion: Most of the pterygium patients showed 
ocular discomfort signs according to their OSDI scores. 
BUT measurements are correlated with pterygium grades, 
whereas Schirmer test results did not correlate with the 
pterygium grades. 
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Introduction

Pterygium is a wing-shaped fibro vascular proliferation of 
bulbar conjunctiva, which generally roots from the nasal side of 
the corneal limbus through the cornea [1,2]. The main proven 
risk factor for pterygium is Ultraviolet (UV) exposure. Latitude, 
rural living, older age, male gender, outdoor activity, and low 
educational levels may be other risk factors [3,4]. The exact 
pathogenesis of pterygium is incompletely understood, and 
molecular genetic alterations have also been reported [5,6]. 
Squamous metaplasia and goblet cell hyperplasia with the un-
derlying breakdown of Bowman’s layer are seen in pterygium 
tissue [7]. Histologic sections of pterygia often show both intra- 
and subepithelial and intravascular inflammation [8]. Inflamma-
tion is also essential in the pathogenesis of dry eye [9]. Since 
inflammation is a biological response to any harmful stimuli, it 
is not a surprise to see pterygium and dry eye sharing inflam-
mation as a common underlying mechanism. Dry eye symptoms 
are common among pterygium patients, and many investigators 
have noted a link between dry eyes and pterygium, which may 
be an independent risk factor for dry eyes [10,11]. In a recent 
study, it is found that pterygium recurrence is associated with 
greater severity of dry eye [12]. In the lights of these informa-
tion, we can assume that dry eye accompanies pterygium, and 
in patients with pterygium, we can find signs of dry eye with 
OSDI, BUT and Schirmer tests.

The Ocular Surface Disease Index (OSDI) is a 12-item ques-
tionnaire designed to assess the symptoms of ocular irritation 
with dry eye disease and its impact on vision-related function-
ing [13]. The Schirmer and corneal Break-Up Time (BUT) and the 
measurements are commonly used for dry eye tests to evaluate 
the corneal tear film layer [14].

In this study, we aimed to evaluate the reliability of the OSDI 
questionnaires, Schirmer, and BUT measurements in patients 
with pterygium.

Methods

This prospective study included patients that were diagnosed 
with pterygium at the ophthalmology department of Van State 
Education and Research Hospital and was approved by the local 
ethics committee. (Date: 14/10/2017, Number: 2017/10) Writ-
ten informed consent was obtained from all of the participants. 
The research was adhered to using the tenets of the declaration 
of Helsinki.

The exclusion criterion had an ocular allergy, ocular surface 
disorders other than pterygium, dry eye disease, Sjogren’s syn-
drome, artificial tear drop usage, and any other ocular surgery 
history. The participants underwent a complete ophthalmologi-
cal examination, which included a slit-lamp clinical evaluation, 

a Schirmer test, a corneal BUT measurement with fluorescein 
strips, and OSDI questionnaires, which were completed by the 
patients. The OSDI scores were calculated by the sum of the 
scores x 25/answered questions, and the patients were divided 
into three groups according to these scores: normal (group 1), 
mild-moderate (group 2) and severe (group 3) as described in 
the OSDI validity study [13]. The BUT and Schirmer scores were 
obtained from the eye with pterygium if it was unilateral, and in 
the bilateral eyes with pterygium, the data was obtained from 
the right eye. The Schirmer tests were performed without an 
anesthetic drop, and the BUT was measured after the applica-
tion of the fluorescent strips under a cobalt blue light. The pa-
tients were also grouped according to their pterygium grades: 
If the pterygium was at the limbus edge, they were grouped as 
Grade 1, if it was between the pupil and the limbus edge, they 
were grouped as Grade 2, and if it was on the pupillary axis, 
they were grouped as Grade 3 [15].

The BUT and Schirmer test results were evaluated in each 
group. The OSDI, BUT, and Schirmer test results were also ana-
lyzed in comparison within the pterygium grades. The statistical 
analysis was performed with the SPSS V.21.0. For each variable, 
the normality was checked by using the Kolmogorov Smirnov 
test. The one-way Anova test and post hoc Tukey tests were 
used to evaluate the statistical differences in the groups. Pear-
son correlation analyses were performed between groups. The 
values of p<0.05 were considered statistically significant.

Results

A total of 52 patients, 29 males (55.8%), and 23 females 
(44.2%) were included in this study. The mean age of the pa-
tients was 42.5 ± 11.9 years (range between 18-70). Patients 
were divided into three groups according to OSDI scores. There 
was no statistical difference between the ages and genders 
of groups (p>0.05). The OSDI scores, break up time scores, 
Schirmer test results, ages and genders of the three groups are 
shown in Table 1. In all the participants, 8 (15.3%) of the pa-
tients’ Schirmer tests were under 5 mm, and 26 (69.2%) of the 
patients’ BUT measurements were under 10 seconds. The dif-
ferences between the BUT results were statistically significant 
between Group 1 and Group 2 (p= 0.02). Additionally, between 
Group 1 and, Group 3 there was a statistically significant dif-
ference in terms of the BUT results and found to be higher in 
Group 1 (p= 0.02). However, there was no significant difference 
between Group 2 and 3 (p= 0.45).

The Schirmer test results’ difference between Group 1 and 
Group 2 was statistically significant (p= 0.01) and was higher in 
Group 1; however, the differences between Group 2 and Group 
3 (p= 0.11), and between Group 1 and Group 3 (p=0.47) were 
statistically insignificant (Table 1).

Table 1: Age, Gender, BUT, Schirmer Test and OSDI results according to groups. (Group 1: Normal OSDI group, Group 2: Mild-
moderate OSDI group, Group 3: Severe OSDI group. 1vs2: Comparison between group 1 and 2; 1vs3: comparison between group 1 and 3, 
2vs3: Comparison between group 2 and 3. P Value: Post Hoc Tukey test results between groups, *: Significant difference).

Group1 (n=14) Group2 (n=17) Group3  (n=21) P value
P value (Group 1 

vs Group 2)
P value (Group 1 

vs Group 3)
P value (Group 
2 vs Group 3)

Age mean ± SD 
(years)

38.3 ± 10.9 42 ± 11.5 45.9 ± 12.4 0.181 0.658 0.159 0.576

Gender
(F/M) n, (%)

F: 6, (42.9%) M: 8, 
(57.1%)

F:9, (52.9%) M:8, 
(47.1%)

F: 10, (47.6%) M: 
11, (52.4%)

0.861 0.850 0.961 0.946

BUT mean ± SD 
(seconds)

10.5±3.1 6.4±2.4 7.6±3.4 0.002* 0.002* 0.025* 0.457
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Schirmer Test 
mean ± SD (mm) 

20.6 ± 10.3 10.1 ± 8.8 16.6 ± 10.3 0.016* 0.013* 0.471 0.119

OSDI scores
mean ± SD

12.9 ± 4.8 28.6 ± 5.7 52.3 ± 9.4 NA NA NA NA

The OSDI Scores, schirmer test results and breakup time 
scores according to pterygium grade groups are shown in ta-
ble 2. Comparisons of the OSDI scores in the pterygium grades 
were statistically significant (p= 0.04), and the OSDI scores were 
found to be higher in the Grade 3 pterygiums when compared 
to Grade 1 (p<0.05). The comparison of the BUT, Schirmer test 
results, ages and genders of patients according to the pterygi-
um grades were statistically insignificant in all the groups (re-
spectively p= 0.11, p= 0.25). Post-Hoc Tukey test results of the 
groups are shown in Table 2.

BUT and Schirmer test results were negatively correlated 
with OSDI scores, but correlations were not statistically signifi-
cant (p= 0.270, p= 0.469). BUT and Schirmer test results were 
found to be correlated with each other in all groups (p<0.01). 
When we considered pterygium grades, BUT was negatively 
correlated to OSDI (p= 0.022), whereas Schirmer was not cor-
related with OSDI (p= 0.325). Correlation analysis between sub-
groups is shown in Table 2.

CORRELATİONS

OSDI Groups BUT Schirmer OSDI

1,00

BUT
Correlation 1 0.509 -0.162

P values       0.063 0.580

Schirmer

Correlation 0.509 1 -0.316

P values 0.063
 

0.272

OSDİ
Correlation -0.162 -0.316 1

P values 0.580 0.272

2,00

BUT
Correlation 1 0.713** -0.229

P values 0.001 0.377

Schirmer
Correlation 0.713** 1 -0.035

P values 0.001 0.893

OSDİ
Correlation -0.229 -0.035 1

P values 0.377 0.893

3,00

BUT
Correlation 1 0.277 -0.346

P values 0.225 0.124

Schirmer
Correlation 0.277 1 -0.284

P values 0.225 0.211

OSDİ
Correlation -0.346 -0.284 1

P values 0.124 0.211

Pterygium Grades BUT Schirmer OSDİ

1,00

BUT
Correlation 1 0.508* -0.365

P values 0.044 0.165

Schirmer
Correlation 0.508* 1 -0.091

P values 0.044 0.738

OSDİ
Correlation -0.365 -0.091 1

P values 0.165 0.738

Table 2: Pearson correlation coefficiencies of OSDI, BUT and 
Schirmer test results between Pterygium grades and OSDI groups 
and p values. 

2,00

BUT
Correlation 1 0.501** -0.465*

P values 0.006 0.011

Schirmer
Correlation 0.501** 1 -0.258

P values 0.006 0.177

OSDİ
Correlation -0.465* -0.258 1

P values 0.011 0.177

3,00

BUT
Correlation 1 0.533 -0.244

P values 0.218 0.597

Schirmer
Correlation 0.533 1 -0.119

P values 0.218 0.799

OSDİ
Correlation -0.244 -0.119 1

P values 0.597 0.799

Discussion

Ocular discomfort is among the most common complaints 
heard by the ophthalmologist and may be present not only with 
dry eye but also with other ocular diseases such as pterygium 
[16]. Pterygium may also mimic dry eye symptoms. OSDI ques-
tionnaires, BUT measurements, and Schirmer tests are frequent-
ly used as diagnostic tests in dry eyes [17-19]. We aimed to see 
the correlation between these tests in pterygium patients.

In our study, we found that 26 (69.2%) of patients’ BUT 
measurements were under 10 seconds, which means there 
was decreased BUT in the majority of the pterygium patients. 
Decreased BUT in pterygium patients was also shown by previ-
ous studies, and that finding may have a correlation between 
the pathogenesis of pterygium [16,20,21]. There are also some 
studies that have shown no difference in the BUT between pa-
tients with pterygia and controls [22]. In any case, BUT measure-
ments seem to be prolonged after pterygium excision [23]. That 
disagreement may be due to the multifactorial nature of the 
condition. When we considered the correlation between the 
OSDI and BUT measurements, we could only find a statistically 
significant difference between Group 1 (normal) and Group 2 
(mild/moderate) patients and Group 1 and Group 3 (severe) pa-
tients. Kyei et al. determined that the results of BUT showed no 
significant association with OSDI, although the BUT measure-
ments increased with the decrease in the OSDI scores [24]. Our 
study also supports that conclusion.  

However, when we consider the Schirmer tests, we found 
that only 8 (15.3%) of the patients’ Schirmer test results were 
under 5 mm. Other studies in the literature also found no cor-
relation between the Schirmer test and pterygium [5,11,16,22]. 
Biedner et al. showed that there was no difference in terms of 
tear secretion between the pterygium eye and the fellow eye, 
[25] whereas Chaidaron et al. showed that the Schirmer test 
values decreased in the pterygium eye when compared to the 
fellow eye [26]. When evaluated in terms of the correlation be-
tween the OSDI and the Schirmer test, Kyei et al. found that 
there was no significant association between them [24]. Unlu 
et al. also showed that there was no correlation between OSDI 
and Schirmer [27]. Accordingly, we found no difference between 
Group 1 and Group 3. 



 Osmolarity measurement is the best single method for eval-
uating dry eye disease [28]. Julio et al. showed the importance 
of increased tear osmolarity and decreased goblet cell density 
in pterygium, which may affect the BUT results [5]. In another 
study by Berchicci et al. it was found that tear osmolarity is in-
versely correlated with BUT in patients with graft versus host 
disease, and BUT is the most concordant dry eye test with tear 
osmolarity [29]. Although we did not evaluate tear osmolarity in 
our study, in light of this evidence, the decreased BUT in 69.2% 
of the pterygium patients may be explained by the increased 
tear osmolarity; however, further osmolarity studies are also 
required in pterygium to prove this hypothesis. 

As the pterygium grade increases, so does ocular discom-
fort; hence, the OSDI scores increase. Most of the patients in 
this study complained that they had ocular discomfort. OSDI 
is based on the symptomatology, which means it is subjective 
and has an intrinsic bias. The BUT and Schirmer tests, however, 
are more objective. Consequently, the lack of relationship be-
tween the OSDI and BUT or Schirmer test can be understood to 
some degree. When we considered pterygium grades, BUT was 
negatively correlated to OSDI (p= 0.022), whereas Schirmer was 
not correlated to OSDI (p= 0.325). Although we could predict 
a decrease in both the tests as the pterygium grade increase, 
since the grading is objective, we did not find a correlation be-
tween the pterygium grade and the BUT/Schirmer test results. 
That is probably due to the multifactorial nature of the disease 
process. 

Conclusion

In conclusion, utilizing clinical tests or symptom-based evalu-
ation alone may be problematic. Pterygium pathogenesis has 
different aspects, and each of these approaches can evaluate 
one side of the disease. Further studies are necessary to in-
crease our understanding of both the pterygium pathogenesis 
and the impact of the dry eye on it. 

Study Limitations 

A relatively small number of cases and the cross-sectional 
design of the study may be the limitations of this study since 
pterygium may have different clinical aspects in different geo-
graphic regions. Also, dry eyes may be affected by regional fac-
tors. The absence of a correlation between tear osmolarity may 
be another limitation of the study, which could be investigated 
in future studies.

Most of the pterygium patients showed ocular discomfort 
signs according to their OSDI scores. BUT measurements are 
correlated with pterygium grades, whereas Schirmer test re-
sults did not correlate with the pterygium grades.
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