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Comparative Analysis of Tear Film Parameters 
in Patients Undergoing Pterygium Excision 
by Conjunctival Autograft or Bare Sclera 
Technique Augmented by Intraoperative 
Mitomycin C Application

INTRODUCTION
Pterygium is a benign fibrovascular growth of the conjunctiva 
that spreads onto the corneal surface and is raised and wedge-
shape [1-3]. The name pterygium originates from the Greek word 
‘pterygos’ which means a small wing [4]. The prevalence rate of 
pterygium around the world varies from 0.7 to 31%. In rural central 
India, its prevalence is about 13%. It is commonly seen in tropical 
and sub-tropical countries with male preponderance [5-7].

Although, the exact aetiology of pterygium is not clear, but factors like 
Ultraviolet (UV) light exposure, hot and dusty environment, age, chronic 
inflammation and genetics play a role in development of pterygium 

[8,9]. Small pterygium may be asymptomatic, but it can also cause 
chronic ocular irritation, induced astigmatism, foreign body sensation, 
decreased vision and tear film disturbances [10]. Few studies have 
found that pterygium patients had poor tear quality and quantity, as 
well as a decrease in the number of conjunctival goblet cells [11,12].

Precorneal tear film is composed of three layers; lipid layer being 
the outermost is secreted by the meibomian glands. It prevents 
rapid evaporation of tears. Middle aqueous layer is secreted by the 
lacrimal gland and supplies oxygen to the corneal epithelium. Inner 
mucous layer is secreted by the goblet cells and functions to make 
the corneal epithelium hydrophilic [13].
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ABSTRACT
Introduction: Excision of the pterygium has been shown to 
enhance tear film stability. The study was designed to assess 
the effects of pterygium removal utilising two different surgical 
procedures on tear film parameters: bare sclera with Mitomycin 
C (MMC) and conjunctival autograft. The bare sclera with MMC 
application and conjunctival autograft techniques are the two 
most common treatments for pterygium. Conjunctival autograft is 
a procedure in which the superior conjunctiva of the patient’s eye 
is removed in one piece and the excised tissue is used to cover 
the area where the pterygium was removed. The bare sclera with 
MMC application procedure involves removing the pterygium and 
intraoperatively applying 0.02% MMC to the scleral bed, leaving 
it to re-epithelialise.

Aim: To analyse the improvement in tear film parameters of 
patients undergoing pterygium excision by conjunctival autograft 
or bare sclera technique augmented by intraoperative MMC 
application. 

Materials and Methods: The prospective interventional study 
was conducted in Department of Ophthalmology, SGT University 
affiliated hospital, Gurugram, Haryana, India, from January 2019 
to January 2020. A total of 54 patients were divided into two 
groups: Group 1 has 26 patients undergoing pterygium excision 
with bare sclera technique (with MMC 0.02%), and Group 2 has 
28 patients undergoing pterygium excision with conjunctival 
autograft technique (with MMC). Tear Break-up Time (TBUT) and 
Schirmer’s I were measured in 54 eyes with pterygium before and 
after surgery. Data analysis was done using two tail (inequality) 
test on Statistical Package for the Social Sciences (SPSS) 
software version 28.0. Patients were randomly divided into two 
groups by using RAND between software.

Results: The mean preoperative Schirmer’s I was 9.333 mm 
which improved to 12.203 mm after pterygium excision, which 
was a statistically significant change irrespective of the technique 
used. The mean preoperative Tear Break-up Time (TBUT) was 
7.212 seconds which improved to 13.059 seconds after pterygium 
excision, which was a statistically significant change irrespective 
of the technique used. In the autograft group, TBUT improved from 
preoperative mean value of 7.253 seconds to 14.0 seconds and 
Schirmer’s I mean values improved from 9.178 mm to 12.678 mm, 
respectively. In the bare sclera group, TBUT improved from 
preoperative mean value of 7.169 second to 12.046 second and 
Schirmer’s I mean values improved from 9.500 mm to 11.692 mm, 
respectively. The mean postoperative Schirmer’s I in autograft 
technique was 12.678 mm and postoperative Schirmer’s I in bare 
sclera technique was 11.692 mm. The postoperative improvement 
in both groups was statistically similar. The mean postoperative 
TBUT in autograft technique was 14 seconds and postoperative 
TBUT in bare sclera technique was 12.046 seconds. Postoperative 
results in the autograft group were statistically better than the bare 
sclera group.

Conclusion: The tear film stability parameters in pterygium 
patients improved after surgery in both the groups. Statistical 
analysis of postoperative Schirmer’s I data was similar in both 
the techniques. Although postoperative TBUT values were 
statistically better in the autograft group, the mean value in 
both the techniques were more than ten seconds. The analysis 
of data indicates that bare sclera technique with MMC can 
be used as an alternative surgical procedure in patients with 
scarred conjunctiva or in situations where superior conjunctiva 
has to be preserved for future use.
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drugs, eyelid or ocular surface diseases; e.g., blepharitis, Sjogren 
syndrome, dry eye and history of previous ocular surgery or trauma.

Surgical Technique
Peribulbar anesthesia was used in both the groups. The body of 
pterygium was separated from underlying bare sclera at the limbus. 
Head of the pterygium was avulsed from the corneal surface using 
a tooth forceps. Subconjunctival fibrovascular tissue was dissected 
and removed. Overlying conjunctival tissue was preserved during 
this step. Ideally conjunctiva should fall flat over the scleral bed 
after removal of subconjunctival fibrovascular tissue. MMC 0.02% 
soaked cotton ball was applied over the scleral bed for two minutes 
(both techniques). After two minutes MMC soaked cotton was 
removed and thorough irrigation of the scleral bed was completed 
using ringer lactate or balanced salt solution. Conjunctival tissue 
was trimmed till approximately 10 mm×5 mm of bare sclera was 
available. In conjunctival autograft technique, appropriately sized 
superior conjunctival free graft was harvested and sutured over 
bare sclera, whereas in bare sclera technique, sclera was left 
bare. Subconjunctival steroid injection was given before pad and 
bandage. Topical steroid and antibiotic eye drops were prescribed 
for one month [32].

Preoperative and postoperative readings of TBUT and Schirmer’s I 
were recorded. In this study one-month postoperative TBUT and 
Schirmer’s I reading were used and compared with preoperative 
readings, while analysing the results of two different surgical techniques.

Schirmer’s I Test
Patient was seated in a room with dim illumination. Rounded ends 
of the strips were folded so they will be creased at the notch. Strips 
(Ophtechnics Test Blu Schirmer Tear Test Ophthalmic Strips) were 
removed from the cellophane wrapper, taking care not to touch 
the rounded ends. Patient was instructed to look up. Lower lid of 
the eye was pulled down. Notched end of the Schirmer strip was 
placed over the lateral one third of lower lid margin. Schirmer strip 
was removed from the eye after five minutes, unless the entire strip 
wets before the end of the time period. Wet portion of the strip was 
marked. The amount of wetting was measured from the notch in 
millimeters [27-29].

Expected result: Wetting less than 10 mm in 5 minutes on the 
Schirmer’s I test denotes moderate dry eye [23]. Wetting less 
than 5 mm in 5 minutes was considered diagnostic of lacrimal 
insufficiency. 

Tear Break-up Time (TBUT)
The end of the fluorescein strip was moistened with one drop of 
sterile saline. Patient was instructed to look to the left or to the right. 
The lower lid was pulled down and the moistened end of the strip 
was touched to the patient’s temporal bulbar conjunctiva. Patient 
was positioned at the slit lamp. Tear film appeared green due to the 
fluorescein. Patient was instructed to blink several times to spread 
the dye over the corneal and conjunctival surfaces and then to 
keep his eyes open looking straight without blinking. Cornea was 
scanned for dry areas, which will appear as dark spots or streaks. 
The number of seconds between the blink and the first appearance 
of the first dry spot was counted. Average of the three readings (in 
seconds) was recorded for analysis [27-29].

Expected result: A TBUT less than 10 seconds is indicative of 
unstable tear film.

STATISTICAL ANALYSIS 
Schirmer’s I test and TBUT was measured in all patients before 
and after surgery. The data was analysed using two-tail (inequality) 
statistical test using Statistical Package for the Social Sciences 
(SPSS) software version 28.0.

Tear film dysfunction has been found in patients with pterygium 
and other degenerative lesions of the bulbar conjunctiva [14,15]. 
Although the role of tear volume in the abnormal tear film function of 
pterygium patients is a matter of debate, many studies have reported 
no change in tear volume, while decreased tear production has been 
reported in some studies [16-19]. Wanzeler ACV et al., stated that 
pterygium has a substantial impact on the ocular surface because it 
causes direct changes in the pattern of meibomian glands, as well 
as corneal abnormalities, conjunctival hyperemia, and lacrimal film 
alterations, all of which cause considerable discomfort and potential 
signals of dysfunction [20]. Safarzadeh M et al., showed that the 
quantity and quality of tear film, as well as the number of goblet 
cells, decreased, but the tear osmolarity increased in eyes with 
pterygium [21].

Patkar P and Sune P, evaluated from their study that there was an 
increase in the TBUT and Schirmer’s I test in the case eye after 
pterygium excision. Hence, they concluded that stability of tear 
film increased in pterygium patients after pterygium excision [22]. 
Various clinical tests are available to evaluate tear film and ocular 
surface. Schirmer’s test and the Tear Meniscus Height (TMH)
measure the quantity of the tear film. The TBUT test measures the 
quality of the tear film [23-25]. By detecting damaged epithelial 
cells, Rose Bengal staining indirectly determines the presence of 
diminished tear volume. The severity of the aqueous shortage is 
often associated with the extent of staining. Conjunctival Impression 
Cytology (CIC) is used to study conjunctival viability [26].

Several studies have investigated the association between pterygium 
and tear film stability using tear function tests such as the Schirmer’s 
test or Tear Break-up Time (TBUT), with mixed results [27-29]. 
Schirmer’s and tear film BUT are reported to be lower in eyes with 
pterygium, demonstrating a relationship between tear instability and 
ocular surface abnormalities [14,15]. TBUT speculates about the 
qualitative assessment of tear production, hence a shorter TBUT 
is associated with tear film instability [29]. The TBUT is relatively 
an easy and less time consuming measure of tear film stability.
The definitive treatment of pterygium is surgical excision. Various 
surgical techniques available are bare sclera technique, conjunctival 
autografting, and adjunctive treatment with MMC or amniotic 
membrane patch grafting [30,31].

Few researches have been carried out on the effect of pterygium 
excision surgery on tear film. The study was designed to evaluate 
tear film stability in pterygium patients who have their pterygium 
removed using either a conjunctival autograft approach or a bare 
sclera treatment with MMC. The aim was to compare improvements 
in postoperative tear film characteristics.

MATERIALS AND METHODS
This prospective interventional study was conducted in the 
Department of Ophthalmology, SGT University affiliated Hospital 
in Gurugram, Haryana, India, from January 2019 to January 
2020 after obtaining ethical clearance from the Institutional Ethics 
Committee (EC approval number: SEC/FMHS/F/30/10/21-03). 
Informed consent of 54 participating patients was obtained. 
Patients were randomly divided into two groups by using RAND 
between software. 

Group 1- 26 patients undergoing pterygium excision with bare 
sclera technique (with MMC 0.02%),

Group 2- 28 patients undergoing pterygium excision with conjunctival 
autograft technique (with MMC).

Schirmer’s I test and TBUT was measured in all patients before and 
after surgery. All surgeries were performed by same surgeon (NS). 

Inclusion criteria: Patients of all the age groups with primary 
pterygium, consenting for surgery were included in the study.

Exclusion criteria: Recurrent pterygium, patients on anticoagulants, 
history of prolonged use of topical eye drops e.g., antiglaucoma 
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RESULTS 
Total 34 female patients with mean age of 53.32 years and 20 male 
patients with mean age of 48.4 years were included in this study.

Schirmer’s I Test
Analysis of preoperative and postoperative Schirmer’s I data 
irrespective of the technique used [Table/Fig-1]:

The mean preoperative Schirmer’s I was 9.333 mm which 
improved to 12.203 mm after pterygium excision. The observed 
difference between the sample means (9.333 mm to 12.203 mm) 
(p-value=5.33e-6) suggests that the average Schirmer’s I improved 
significantly irrespective of the technique used.

Analysis of preoperative and postoperative Schirmer’s I data 
in conjunctival autograft group: The mean preoperative and 
postoperative values were 9.178 mm and 12.678 mm respectively. 
The analysis of postoperative Schirmer’s I results between the sample 
means (9.178 mm to 12.678 mm) (p-value=5.39e-4) indicates that 
the average Schirmer’s I improved in autograft group.

Analysis of preoperative and postoperative Schirmer’s I data 
in bare sclera group: The mean preoperative and postoperative 
values were 9.500 mm and 11.692 mm, respectively. The analysis 
of postoperative Schirmer’s I results between the sample means 
(9.500 mm to 11.692 mm) (p-value=3.30e-3) indicates that the 
average Schirmer’s I improved in bare sclera group.

Analysis of postoperative Schirmer’s I data in autograft group 
and bare sclera group [Table/Fig-2]: The mean postoperative 
Schirmer’s I in autograft technique was 12.678 mm and postoperative 
Schirmer’s I in bare sclera technique was 11.692 mm. The observed 
difference between the mean values (12.678 mm to 11.692 mm) 
which was not statistically significant (p-value=0.64). Therefore, the 
postoperative improvement in Schirmer’s I results was similar in 
both techniques.

TBUT Data
Analysis of preoperative and postoperative TBUT data 
irrespective of the technique used [Table/Fig-3]: The mean 
preoperative and postoperative TBUT values were 7.212 seconds 
and 13.059 seconds respectively. The analysis of the observed 
difference between the sample means (7.212 seconds to 13.059 
seconds) (p-value=1.08e-18) reflects that postoperative TBUT 
improved significantly irrespective of the technique used.

Analysis of preoperatively and postoperative TBUT data in the 
auto graft group: The mean preoperative and postoperative TBUT 
values were 7.253 seconds and 14.0 seconds, respectively. The 
analysis of the observed difference between the sample means 

(7.253 seconds to 14.0 seconds) (p-value=4.25e-10) reflects that the 
postoperative TBUT improved in the autograft group.

Analysis of preoperative and postoperative TBUT data in bare 
sclera group: The mean preoperative and postoperative TBUT 
values were 7.169 seconds and 12.046 seconds, respectively. The 
analysis of the observed difference between the sample means 
(7.169 seconds to 12.046 seconds) (p-value=1.33e-11) indicates 
that the postoperative TBUT improved in the bare sclera group.

Analysis of postoperative TBUT data in autograft group and 
bare sclera group [Table/Fig-4]: The mean postoperative TBUT 
in autograft technique was 14 seconds and postoperative TBUT in 
bare sclera technique was 12.046 seconds which was statistically 
significant (p-value=0.002). Statistical analysis of postoperative TBUT 
values indicates better results in the autograft group as compared 
to bare sclera group. However, the mean TBUT score in both the 
techniques used was more than ten seconds, which is universally 
accepted cut-off for a normal TBUT.

DISCUSSION
Pterygium is a degenerative disorder of the sub conjunctival tissue 
that invades the cornea as vascularised granulation tissue, eroding the 
superficial layers of stroma and Bowman’s membrane and covering the 
entire invaded area with conjunctival epithelium [4,5]. Many hypothesis 
have been proposed regarding the pathogenesis of pterygium and 
its effect on tear film stability like alteration in the expression of 
Interleukin-6 (IL-6) and IL-8 due to UV exposure [1]. Cytokines like 
IL-6 and IL-8 bring about the production of Matrix Metalloproteinase 
(MMP) that pools at the head of pterygium [33]. IL-6, IL-8 and MMPs 
damage the ocular surface and result in an unstable tear film.

It has been stated that pterygium leads to tear film dysfunction 
[14,15]. According to some studies, pterygium can cause localised 
elevation of the conjunctiva and unequal tear distribution, resulting 
in dry eye and irregular tear dynamics [34]. Pterygium has also been 
linked to wave front aberrations [35]. Few authors have suggested 
the reverse sequence, pathological conjunctival and corneal 
changes in pterygium lead to a disturbed tear film [18]. Based on 
the possibility of co-occurrence of dry eye and pterygium, artificial 
tear therapy was introduced as an effort to prevent the development 
of pterygium [19]. However, there is no evidence on the impact of 
artificial tears on the establishment or advancement of pterygium.

A single, specific and sensitive test for the diagnosis of dry eye is 
not available. However, several techniques are used to analyse tear 
film stability such as TBUT, tear clearance tests, tear film lipid layer 
interferometry, tear evaporation test, and BUT assessment by using 
a grid xeroscope [36].

[Table/Fig-1]:	 Preoperative and postoperative Schirmer’s I data irrespective of the technique used; [Table/Fig-2]: Postoperative Schirmer’s I data in autograft group and 
bare sclera group. (Images from left to right)

[Table/Fig-3]:	 Preoperative and postoperative TBUT data irrespective of the technique used; [Table/Fig-4]: Postoperative TBUT data in autograft group and bare sclera group. 
(Images from left to right)
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The qualitative assessment of tear production can be done by TBUT, 
which is relatively an easy and safe technique to analyse tear film 
dysfunction due to pterygium [23,24]. Hence, authors have used 
Tear Film Break-Up Time in the present study. Schirmer’s I test is 
used for the quantitative analysis of tear film. Studies have been 
conducted regarding tear film changes after pterygium excision 
with conflicting results. Some studies reported improved tear film 
function whereas others did not find any difference in tear film after 
pterygium excision [2,9,10].

A study conducted in 2019 evaluated the effects of excision on 
dry eye and Meibomian Gland Dysfunction (MGD) in individuals 
with pterygium, before and after surgery. A total of 63 patients 
with primary nasal pterygium were examined. They found that 
the Ocular Surface Disease Index (OSDI), NIBUTav, lid margin 
abnormality, meiboscore, and lipid layer grading values differed 
significantly in the pterygium patients in comparison with the 
controls (p-value <0.01 for all scores). However, the Schirmer I Test 
(SIT) and TMH values were unchanged between the two groups 
(all p-value> 0.05). Hence, they concluded that abnormal tear film 
and meibomian gland (MG) function improved following pterygium 
excision in the patients with primary pterygium [37].

Studies have shown that pterygium excision with conjunctival 
autograft combined with intraoperative low-dose MMC (0.05%) 
is a safe and effective technique as it can prevent vascular 
regeneration, fibroblast proliferation, scar formation, and reduce the 
recurrence rate after pterygium surgery [38,39]. Pterygium excision 
combined with MMC has no effect on the stability of tear film 
and the secretion of basic tears. There is no difference in the 
postoperative recurrence rates of pterygium excision combined 
with MMC or pterygium excision combined with autologous limbal 
stem cell transplantation [32]. According to a recent study, using 
MMC following pterygium removal is both safe and effective [40]. 
Adjuvant therapies have reduced the recurrence rate in pterygium 
patients [41].

This study tries to analyse the postoperative changes in tear film of 
two different surgical techniques. The tear film stability parameters 
(TBUT and Schirmer’s I) after pterygium excision have been examined. 
Statistical analysis of data, validated postoperative improvement in 
Schirmer’s I data between autograft and bare sclera are equivalent. 
The comparative analysis of postoperative TBUT values indicates 
better results in the autograft group. However, the improvement in 
the mean TBUT scores of the two surgical procedures used was 
more than ten seconds, which is universally accepted value for a 
normal TBUT.

Limitation(s)
The limitations of the study include a short time duration and a small 
sample size. Confirming the findings would require a multi-centric 
investigation with a larger sample size.

CONCLUSION(S)
Patients with pterygium should be encouraged to have pterygium 
excision surgery because of the associated dry eye problems.
Pterygium excision with conjunctival autograft is the favoured 
surgical technique in present times. In this study, authors have 
compared the improvement in tear film parameters using two 
different surgical techniques. This suggests that, regardless of 
the surgical method utilised, the tear film stability of pterygium 
patients improves in the postoperative period. The postoperative 
improvement in Schirmer’s I parameters was statistically similar 
in both the groups. The postoperative improvement in the TBUT 
scores was statistically better in the autograft group. However, 
the improvement in the mean TBUT scores of the two surgical 
procedures used was more than ten seconds, which is universally 
accepted value for a normal TBUT. Mitomycin C associated 

complications during the study period and the recurrence rate of 
pteygium was nil in both groups. Therefore, the study suggests 
that bare sclera with MMC can be used as a safe and viable 
alternative in patients where conjunctival autograft is not possible 
because of scarred conjunctiva, previous conjunctival surgeries or 
in conditions where superior conjunctiva might be required in future 
e.g., trabeculectomy for glaucoma patients.
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