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Introduction

Pterygium is a common disease of the ocular surface. It is 
characterized by growth of conjunctival tissue on the cornea. 
Although the prevalence varies according to geographi-
cal location, it is reported to be around 10% worldwide, 
and has been noted as slightly more prevalent in men (1, 
2). Numerous studies have investigated the pathogenesis of 
pterygium, but the precise mechanism underlying the ptery-
gium is still unknown (3–5). Several risk factors have been 
reported to be associated with pterygium formation. Among 

them, ultraviolet light (UV) exposure is regarded as a major 
factor (6–9). UV light is thought to cause oxidative stress, 
which leads to genetic damage and activation of inflamma-
tory pathways and growth factors that are important in the 
pathogenesis of pterygium (5). Age is also considered a risk 
factor. Most studies have reported an increased prevalence 
of pterygium with increasing age and a very low prevalence 
in young patients (1, 10, 11). This is generally attributed to 
cumulative UV light exposure. Although less prevalent in 
young people, when present, pterygium in young patients 
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can pose some difficulties in management. The recurrence 
rate after surgery has been reported to be higher in young 
patients (12). Since not all patients living under the same 
environmental conditions develop pterygium, it is probable 
that several factors play a role in the pathogenesis of the 
condition. Several studies have evaluated the role of dry eye 
in pterygium patients. Most studies have reported no signif-
icant difference in Schirmer test (ST) results, but decreased 
tear breakup time (TBUT) results in pterygium patients 
compared to healthy controls and improvement in TBUT 
scores after pterygium excision have been reported (13–16). 
It is possible that factors other than UV light may affect the 
pathogenesis of pterygium in young patients, since there is 
less cumulative UV exposure. One of these factors may be 
impaired tear function. In this study, the authors investigated 
tear function test results and ocular surface disease index 
(OSDI) scores of pterygium patients under 30 years of age 
and compared the results with pterygium patients older than 
30. The results were also compared with healthy controls.

Methods

This controlled, multicenter study was performed in the 
Ophthalmology Department of Niğde Ömer Halisdemir 
University Training and Research Hospital and the Oph-
thalmology Department of Pamukkale University Hospital. 
Three groups were formed. Eighty-four eyes of 60 consecu-
tive patients who admitted to the ophthalmology clinics who 
had primary pterygium and were younger than 30 years of 
age were included in the first group. Seventy-nine eyes of 
53 patients who had primary pterygium and were 30 years 
of age and older were included in the second group. Sixty-
four eyes of 64 individuals who did not have any ophthalmic 
disease other than refractive problems constituted the con-
trol group. Subjects who had corneal pathologies other than 
pterygium, allergic conditions, meibomian gland dysfunction, 
or active ocular infection were excluded from all groups. The 
use of contact lenses or drugs that can affect the lacrimal 
system were also among the exclusion criteria. The OSDI 
questionnaire is commonly used to evaluate symptoms of 
dry eye. All of the study participants completed the OSDI 
questionnaire. All of the participants also underwent an 
ophthalmological examination, including measurements of 
best corrected visual acuity, anterior and posterior segment 
examination using a slit-lamp, and intraocular pressure mea-
surement. For TBUT measurements, a drop of 2% fluores-
cein solution was applied to the lateral inferior fornix. The 
patient was asked to blink several times for uniform distri-
bution of the fluorescein and then instructed to look ahead 
without blinking. The time from the last blink to the appear-
ance of the first dry spot on the cornea was recorded using 
the cobalt blue filter of the biomicroscope and a stopwatch. 

Three consecutive measurements were made and the mean 
was recorded. Thirty minutes later, in a dimly lit examining 
room, a topical anesthetic agent, proparacaine hydrochlo-
ride 0.5% drops (Alcaine; Alcon Laboratories, Fort Worth, 
TX, USA), was applied to the inferior fornix, and 3 minutes 
later, a standard ST2 filter strip (Bio Schirmer; Biotech Vi-
sion Care, Ahmedabad, Gujarat, India) was inserted into the 
lateral inferior fornix at the junction of the middle and lat-
eral thirds of the lower eyelid, taking care to not to touch 
the cornea. The patient was asked to keep their eyes open 
and blink as necessary. The filter strip was removed after 5 
minutes, and wetting of the measurement strip was mea-
sured and recorded. This study was performed according to 
the tenets of Declaration of Helsinki and the study received 
approval from Non-Invasive Clinical Research Committee of 
Pamukkale University on 06/07/2017. Detailed information 
about the procedures to be performed was given to all of 
the participants, and written and verbal informed consent 
was provided.

Statistical Analysis
Statistical analysis was performed using IBM SPSS Statistics 
for Windows, Version 20.0 (IBM Corp., Armonk, NY, USA). 
Chi-square test was used to compare groups according to 
gender. One-way analysis of variance with the Tukey Honest 
Significant Difference test was used to compare groups for 
TBUT, ST2 values, and OSDI scores. In all of the analyses, a 
p value<0.05 was considered statistically significant.

Results
There was no statistically significant difference in gender 
between groups (p=0.271) (Table 1). All of the pterygia 
were on the nasal conjunctiva. The mean age was 24.7±3.8 
years for the pterygium group younger than 30 years of age 
(Group 1), 40.6±6.9 for the pterygium group 30 years and 
older (Group 2), and 25.8±3.5 years for the control group. In 
Group 1, there were 24 patients with bilateral pterygium and 
36 patients with unilateral pterygium among a total of 60 pa-
tients and 84 eyes. In Group 2, there were 26 patients with 
bilateral pterygium and 27 patients with unilateral pterygium 
among a total of 53 patients and 79 eyes. A total of 64 eyes 
of 64 individuals were included in the control group of the 
study. 
The summary of the test results and statistical analysis is pro-
vided in Table 2. The mean values of the TBUT test in Group 
1, Group 2, and the control group eyes were 8.2±4.2 seconds, 
9.7±5.1 seconds, and 13.4±5.1 seconds, respectively. Group 1 
had lower TBUT values compared to Group 2 and the control 
group (p=0.03 and p<0.001, respectively). The mean values 
of the ST2 test in Group 1, Group 2, and the control group 
eyes were 13.5±8.0 mm, 11.4±7.9 mm, and 17.4±7.8 mm, re-
spectively. Group 1 had a lower ST2 value than the control 
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group (p<0.001). There was no significant difference in the 
ST2 results between Group 1 and Group 2 (p=0.08). The 
mean values of the OSDI score for Group 1, Group 2, and the 
control group were 24.5 points, 23.0 points, and 17.2 points, 
respectively. Group 1 had a higher OSDI score than the con-
trol group (p=0.003). There was no significant difference in 
the OSDI score between Group 1 and Group 2 (p=0.7).

Discussion
Chronic UV light exposure is accepted as an important 
factor in the pathogenesis of pterygium (6–9, 17, 18). UV 
light-mediated oxidative stress and limbal damage play an 
important role in pterygium pathogenesis (4, 5). However, 
many people living in the same environmental conditions 
with the same UV light exposure do not develop pterygium 
(13). Also, although both eyes of an individual are exposed 
to same amount of ultraviolet radiation (UVR), pterygium is 

frequently unilateral (14). The proposed UVR focus at the 
nasal limbus does not completely explain the formation of 
temporal corneal pterygium (19). Other factors are also 
likely involved in the pterygium pathogenesis. The effect of 
UVR exposure is believed to be cumulative due to chronic 
exposure. The prevalence of pterygium has been reported 
to be lower in young people and to increase with age (1, 
10, 11, 20). Recently, in a meta-analysis, Rezvan et al. (21) 
evaluated 68 studies with a total of 415,911 participants and 
investigated the global prevalence and risk factors for ptery-
gium. Similarly, they found that the prevalence of pterygium 
increased with age. Another meta-analysis from China also 
found that age was a significant risk factor for pterygium 
(22). They linked this finding to the effects of UVR exposure 
and increasing vulnerability in older people in their study. 
However, it is also notable that the recurrence rate after 
pterygium surgery is reported to be higher in young ptery-

	 	 Pterygium group <30 years	 Pterygium group ≥30 years	 Control group

	 	 n=60	 n=53	 n=64

		  (Group 1)	 (Group 2)	 (Group 3)

  Age (years)

	 Mean±SD	 24.7±3.8	 40.6±6.9	 25.8±3.5

	 Range	 18-29	 30-62	 18-29

Gender

	 Female, n (%)	 27 (45)	 27 (50.9)	 34 (53)

	 Male, n (%)	 33 (55)	 26 (49.1)	 30 (47)

Table 1. Demographic characteristics of the groups

Table 2. Tear breakup time, Schirmer II test, and Ocular Surface Disease Index results of the groups

 	  	 Pterygium group <30 years	 Pterygium group ≥30 years	 Control

	 	 n=60	 n=53	 n=64

	 	 84 eyes	 79 eyes	 64 eyes

		  (Group 1)	 (Group 2)	  (Group 3)	 p

TBUT (s)

	 Mean±SD	 8.2±4.2a	 9.7±5.1b	 13.4±5.1c	 <0.05

	 Range	 2-20	 2-24	 3-25

ST2 (mm)

	 Mean±SD	 13.5±8.0a	 11.4±7.9a	 17,4±7.8b	 <0.05

	 Range	 3-28	 2-30	 3-29

OSDI score

	 Mean±SD	 24.5±8.5a	 23.0±11.8a	 17.2±7.5b

	 Range	 9-50	 6-55	 5-32	 <0.05

Means in a row that have no superscript in common are significantly different from each other; P values are obtained from one-way analysis of variance; OSDI: 
Ocular Surface Disease Index; ST2: Schirmer II test; TBUT: Tear breakup time.
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gium patients (12). Based on these data, we wanted to eval-
uate young patients with pterygium, since they have a lower 
cumulative exposure to UVR, and examining other factors 
may be more important in these patients. In this study, we 
evaluated one of the other proposed factors, the presence 
of dry eye, in young pterygium patients. There are several 
studies evaluating tear function tests in pterygium patients; 
however, the mean age was typically above 40 years in these 
studies (13, 14, 23, 24). We formed 2 groups based on the 
age of patients: below 30 years of age and 30 years and older 
in this study. The mean age was 24.7 years in the first group 
and 40.6 years in the second group. We performed TBUT 
test and ST2. We preferred ST with anesthesia (ST2) be-
cause it has been reported to be more reliable in diagnosing 
dry eye (25). We also compared the results of these groups 
with healthy controls. Lower TBUT values were observed in 
young pterygium patients compared to the older patients. 
There was no significant difference in the ST2 results com-
pared to the older group. The TBUT and ST2 results were 
also lower than the control group. Kadayifcilar et al. (13) 
reported that pterygium patients had lower TBUT results 
compared to a healthy control group, while ST result was 
not significantly different between groups. The mean age of 
the participants in that study was 46.06 years. Ozsutcu et al. 
(23) investigated the TBUT and ST results of patients with 
unilateral pterygium who had a mean age of 41 years. They 
compared the results of eyes with pterygium to the fellow 
eyes. They found that both TBUT and ST values were signif-
icantly lower in the eyes with pterygium. Ishioka et al. (14) 
also compared the results of eyes with pterygium and the 
fellow eye in patients with unilateral pterygium. They also 
found lower TBUT and ST2 values in the eyes with ptery-
gium. In their study, the results of an ST without anesthesia 
was not significantly different between groups. It has been 
reported in several studies that TBUT results improved after 
pterygium surgery (15, 26). Tan et al. (27) reported that re-
current pterygium was associated with dry eye. They found 
lower ST values in patients with recurrent pterygium. Ye et 
al. (16) also reported lower TBUT values in pterygium pa-
tients compared with healthy controls. Shah et al. (28) also 
reported that dry eye was a risk factor for pterygium for-
mation, but they did not report the results of TBUT or ST 
results in their study. The results of this previous research 
indicate that the quantity, quality, and composition of the 
tear film may be affected in pterygium patients. We found 
similar results in the present study: lower ST2 and TBUT 
results compared to a healthy, age-matched control group. 
One of our findings, a lower TBUT value in young pterygium 
patients compared to older patients with pterygium, has not 
been previously reported in the literature, to the best of our 
knowledge. 

Although few, there are other studies that did not any 
report difference in tear function tests in pterygium patients 
(29, 30). Compensatory mechanisms, like increased blinking 
and reflex stimulation of lacrimal and meibomian glands, may 
result in transient improvements in tear film stability, espe-
cially in mild forms of dry eye disease (31). We think that 
these mechanisms may have been responsible for normal 
tear function test measurements reported in other studies. 

ST values and tear film stability were reported to de-
crease with age (32–35). The prevalence of dry eye disease 
also increases with age (36). It would be expected that a 
pterygium group younger than 30 years of age would have 
higher ST and TBUT results compared to an older group 
of patients. In contrast, in the present study, we found that 
young people with pterygium not only had lower ST2 and 
TBUT values compared to the healthy, age-matched controls, 
but also lower TBUT values compared with older patients 
with pterygium. The preocular tear film is the first defense 
of the ocular surface against environmental factors, includ-
ing UV light (26). Abnormalities of the tear film may leave 
the ocular surface vulnerable to environmental factors. Both 
pterygium patient groups had lower TBUT and ST values 
compared to the control group in this study. This finding 
supports the results of previous studies reporting impaired 
tear function in pterygium patients. Although the ST results 
were similar between patient groups, the decreased TBUT 
and tear film stability in the younger age group may be a cause 
of early pterygium formation. Impaired tear film stability as 
evidenced by decreased TBUT values has been reported in 
pterygium studies (13, 15, 16). Although young patients have 
a lower cumulative exposure to UV light than older patients 
with pterygium, decreased tear film stability may decrease 
the protection against UV light in these patients. These re-
sults suggest that tear function abnormalities may have a role 
in the pathogenesis of pterygium and tear film instability may 
cause early pterygium formation in young people. 

ST and TBUT tests are frequently used to evaluate tear 
film and dry eye. Li et al. (25) reported that ST with topical 
anesthesia was more objective and reliable than the ST with-
out anesthesia, and had a higher diagnostic value in patients 
with aqueous deficient dry eye. They found that anesthesia 
of the ocular surface thereby avoiding influencing factors led 
to an increased diagnostic value. Therefore, the ST2 was se-
lected for the current study. 

The OSDI is a reliable questionnaire used in the evalua-
tion of dry eye symptoms and severity (37). Although it is 
not frequently used in the evaluation of patients with ptery-
gium, in the present study, we used this questionnaire to 
evaluate dry eye symptoms in the study groups since we 
were evaluating tear function. Ye et al. (16) found signifi-
cantly higher OSDI scores in patients with pterygium com-
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pared with healthy controls. Several studies investigating the 
prevalence of dry eye have reported an association between 
dry eye and pterygium. Hashemi et al. (38) found that an 
abnormal ST result was associated with pterygium and the 
odds of pterygium in cases with an OSDI of 23 or more was 
1.7 times higher. They concluded that pterygium was asso-
ciated with dry eye and increased the symptoms of dry eye. 
Using another dry eye questionnaire, Lee et al. (39) reported 
a twofold greater risk of dry eye symptoms in patients with 
pterygium and regarded pterygium as an independent risk 
factor for dry eye. Both pterygium groups had higher OSDI 
scores compared to the control group in our study. These 
results indicate that, in addition to impaired tear function, 
pterygium patients also have worse dry eye symptoms.

Conclusion

In conclusion, to our knowledge, this is the first study 
evaluating tear function in young patients with pterygium. 
The results of this study indicated that young patients with 
pterygium had lower ST and TBUT values, and higher OSDI 
scores compared to healthy controls. In addition, young pa-
tients with pterygium had lower TBUT values compared to 
older pterygium patients. Tear film abnormality and dry eye 
may be a factor in the pterygium pathogenesis, especially in 
young patients, and may increase the vulnerability of the oc-
ular surface of the young people to environmental factors, 
leading to pterygium formation.
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