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Lid wiper epitheliopathy in symptomatic and asymptomatic dry eye subjects
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Purpose: Lid wiper epithliopathy (LWE) was stuided in symptomatic and asymptomatic dry eye subjects. 
This is the first such study to be conducted in the Indian population. LWE is a clinical condition associated 
with vital staining in the lower and upper eyelids on increased friction of the lid margin over to the cornea. 
Our aim was to study LWE in symptomatic and asymptomatic (control) dry eye subjects. Methods: Out of 
96 subjects screened, 60 subjects were enrolled in the study and were divided into two groups, symptomatic 
and asymptomatic dry eye subjects, based on the Standard Patient Evaluation of Eye Dryness  (SPEED) 
questionnaire and the Ocular Surface Disease Index (OSDI) scores. The subjects were examined to rule out 
clinical dry eye findings and assessed for LWE with two different dyes (fluorescein and lissamine green). 
Descriptive analysis was done and Chi‑square test was used for statistical analysis. Results: A total of 60 
subjects were enrolled in a study with a mean age of 21.33 ± 1.88 years, out of which the majority of LWE 
patients (99.8%) was seen in the symptomatic group than the asymptomatic group (73.3%); the difference 
was statistically significant  (p  =  0.00) and also clinically significant. LWE was found to be significantly 
higher in symptomatic dry eye subjects (99.8%) compared to asymptomatic dry eye subjects (73.3%). LWE 
severity was also found to be more (56.6% of grade 3) among symptomatic dry eye subjects compared to 
asymptomatic subjects (40% of grade 2). Conclusion: It is important to assess the lid wiper region (LWR) 
and treat LWE in routine clinical practice.

Key words: Dry eye, lid wiper epitheliopathy, lid wiper region

Sankara College of Optometry, Sankara Academy of Vision, Sankara 
Eye Hospital, Bengaluru, Karnataka, 1Head of Operations & Education, 
Optometry Council of India, India

Correspondence to: Ms. Vandana Kamath, Sankara College of 
Optometry,Sankara Academy of Vision,Sankara Eye Hospital, 
Varthur Main Road, Kundalhalli Gate, Bengaluru, Karnataka, India.  
E‑mail: vandu2388@gmail.com

Received: 15-Oct-2022	 Revision: 06-Dec-2022
Accepted: 03-Jan-2023	 Published: 05-Apr-2023

Lid acts as a wiper during eye blinking.[1‑3] The anatomical 
area of the lid wiper region (LWR) is the palpebral marginal 
conjunctiva of the upper and lower eyelids, which is in 
contact with the globe.[4] The upper lid wiper acts as a wiping 
mechanism for spreading tear film over the ocular surface. There 
is also a lid wiper in the lower lid, but its role in spreading tears 
is uncertain.[1‑3,5] The disturbance to the lid wiper structure is 
considered as lid wiper epitheliopathy  (LWE) and was first 
described by Korb et  al. in 2002.[2] It is a clinical condition 
observed as vital staining of the upper and lower lid margin 
regions that are in contact with the globe. It is believed to 
be the result of an increase in friction among the palpebral 
lid, the opposing bulbar conjunctiva, the cornea, and/or the 
contact lens.[1] Though the exact cause of LWE is unknown, it 
is postulated that inadequate lubrication results in frictional 
damage and inflammation of the marginal conjunctiva of the 
LWR, leading to epitheliopathy, which is typically observed 
using vital dyes.[6‑8] Study shows that the LWR is affected in 
symptomatic and asymptomatic dry eye subjects as well as 
contact lens wearers.[1‑3] The stress or damage to the lid wiper 
cell is considered to be a cause for LWE.[9,10] Lid wiper may 
traumatize the corneal epithelium and increase the sensitivity 
of the cornea and could be a cause of symptoms in non‑dry 
eye test findings.

It has been hypothesized that the irregularities in the 
LWR can lead to greater friction during blinks, which 
translates to a corresponding increase in ocular discomfort 
and dryness.[1‑3,11]

Methods
A prospective study was conducted with two groups of 
subjects: symptomatic and asymptomatic. Subjects were 
asked to complete the Standard Patient Evaluation of Eye 
Dryness  (SPEED) and Ocular Surface Disease Index  (OSDI) 
questionnaires. A total of 96 subjects were screened, and 60 
subjects were enrolled in this study. They were divided into two 
groups (symptomatic and asymptomatic), and each group had 
30 subjects. The study was approved by the Institutional Ethics 
Committee of Sankara Eye Hospital, Bangalore, and informed 
consent was taken from all participants. Symptomatic and 
asymptomatic (control) dry eye subjects were determined based 
on the OSDI and SPEED questionnaires. The age of subjects 
included in the study was in the range of 18–40 years. Subjects 
under topical or any systemic medication that may alter tear 
film, dry eye–associated syndromes, subjects with corneal or 
any other ocular pathologies, clinical dry eye patients, patients 
with systemic diseases (arthritis, thyroid), and patients allergic 
to fluorescein and lissamine green were excluded based on 
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a comprehensive eye examination of the anterior segment. 
After that, the questionnaires regarding SPEED[11] and OSDI[12] 
were administered. Selection and classification of subjects 
were based on dry eye symptoms (SPEED and OSDI scores) 
as follows:

SPEED:[2,8,11] Subjects with scores  ≥10 were considered 
symptomatic on a scale of 0–28. Subjects with a SPEED score 
of 0–1 were considered asymptomatic, and scores between 2 
and 9 were not included in either group.[5]

OSDI:[1,13] The OSDI consists of 12 questions, with scores 
ranging from 0 to 48. A  score of  ≥12 was considered as 
symptomatic dry eye and a score  <12 was considered as 
asymptomatic. Dry eye severity was calculated using the 
OSDI formula. The baseline measurement of tear quality and 
quantity (tear breakup time [TBUT], tear meniscus height, and 
Schirmer’s I and II) was carried out. Subjects were examined 
for LWE with fluorescein and followed by lissamine green.

Fluorescein dye test:[6] Two fluorescein strips were moistened 
with 0.45% serum saline and applied to the lower fornix. The 
same procedure was repeated 1 min after the first application 
and 3 min after the second application. The upper eyelid was 
everted. The LWR in the palpebral conjunctiva was checked for 
fluorescein staining. A slit lamp using 16× magnification and 
a beam width of 5 mm and a height of 10 mm were used for 
visualization. The lid was everted back to its anatomical position.

Lissamine green:[6] Two lissamine green strips were used 
and the same procedure was followed as mentioned above. 
Photographs of the lid wiper area were captured by everting 
lids and by using a photo slit lamp with each of the diagnostic 
dyes. Grading was done based on the horizontal length and 
sagittal width.

LWE grading:[1,2,8,11] The horizontal  (superior punctum to 
lateral canthus) staining and sagittal height of the stained LWR 
were examined and graded.

The horizontal staining was graded as follows: grade 0‑ less 
than 2 mm staining; grade 1‑ 2–4 mm staining; grade 2‑ 5–9 mm 
staining; grade 3‑ more than 10 mm staining.

The sagittal staining was graded as follows: grade 0‑ less 
than 25% staining of the width of wiper; grade 1‑ between 25% 
and 50% staining; grade 2‑ 50%–75% staining; and grade 3‑ 75% 
staining of the width of wiper.

Total horizontal and sagittal staining grades were averaged 
and classified as follows: grade 1 LWE‑ mild (mean between 
0.25 and 1.0); grade  2 LWE‑  moderate  (mean between 1.25 
and 2.0); grade 3 LWE‑ severe (mean between 2.25 and 3.0), 
as shown in Fig. 1.

Statistical analysis
All the data were analyzed using the Statistical Package for 
Social Sciences  (SPSS) software, version  21.00. Descriptive 
analysis was done to find the mean and standard deviation 
of TBUT, Tear Meniscus Height (TMH), Schirmer’s I, II, and 
LWE between symptomatic and asymptomatic  (control) 
groups. A Chi‑square test was performed to compare the LWE 
severity between symptomatic and asymptomatic dry eye 
subjects. A P value less than 0.05 was considered as statistically 
significant.

Results
Out of a total of 96 subjects who were screened, 60 were selected 
for the study as per the exclusion and inclusion criteria. A total 
of 30 symptomatic dry eye subjects and 30 asymptomatic 

Figure 1: Grading of lid wiper epitheliopathy between symptomatic and asymptomatic dry eye subjects
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Damage of the cytoarchitecture of the LWR can be observed even 
in asymptomatic subjects using vital staining techniques like 
fluorescein staining, lissamine green, or rose bengal staining.[2,4,7,8]

Damaged LWR could be the cause of symptoms in subjects, 
even though the clinical findings are normal. Irregular LWR 
may traumatize the anterior layer of cornea, which might be 

Table 2: Grading of LWE

Grading Group 1 (symptomatic) Group 2 (asymptomatic)

Grade 1 6.6% 23.3%
Grade 2 36.6% 40.0%
Grade 3 56.6% 10.0%
Total % 99.8% 73.3%
LWE=lid wiper epitheliopathy. Represents the grading of severity of LWE 
between the two groups. It shows the difference in severity of LWE: 
56.6% of grade 3 in the symptomatic group and 40% of grade 2 in the 
asymptomatic group. There was a significant difference in the severity of 
LWE between symptomatic and asymptomatic dry eye subjects (p=0.0)

Table 1: Mean and standard deviation of tear film evaluation

Group 1 Group 2

TBUT (s)
OD 11.90±2.13 12.33±2.17
OS 12.56±3.25 12.37±2.71

TMH (mm)
OD 0.26±0.04 0.27±0.04
OS 0.27±0.04 0.27±0.047

Schirmer I (mm)
OD 33.66±2.98 34.40±1.63
OS 33.90±5.026 34.60±1.13

Schirmer II (mm)
OD 25.16±5.43 24.90±4.90
OS 24.90±4.90 27.03±6.08

TBUT=tear breakup time. The data represent the mean and standard 
deviation of tear assessment between both the groups. It shows that all the 
clinical dry eye test findings, that is, TBUT, TMH, and Schirmer’s I and II, in 
both symptomatic and asymptomatic group subjects were within the normal 
range. Lid wiper staining showed 3.3% of symptomatic subjects and 26.7% 
of asymptomatic subjects were normal with grade 0 staining

subjects were enrolled based on the inclusion criteria. Out of 
the 36 subjects who were excluded, 24 subjects had TBUT ≤10 
s, four subjects had Schirmer’s II ≤15 mm, three subjects were 
using artificial tears, and five scored between 2 and 10 in the 
SPEED questionnaire.[3] Accordingly, a total of 60 subjects were 
enrolled in this study with a mean age of 21.33 ± 1.88 years and 
a female‑to‑male ratio of 65:35.

The SPEED score was 12.97  ±  0.86 in the asymptomatic 
group and 1.26 ± 0.86 in the asymptomatic group. The OSDI 
score was 20.48 ± 9.13 in the symptomatic group and 3.63 ± 2.88 
in the asymptomatic group [Fig. 2]. Higher scores were seen 
in both the SPEED (12.97) and OSDI (20.48) questionnaires in 
symptomatic subjects.

The clinical dry eye test findings such as TBUT, TMH, 
and Schirmer’s I and II were within the normal range in both 
symptomatic and asymptomatic groups [Table 1].

The severity of LWE was 56.6% of grade  3 in the 
symptomatic group and 40% of grade 2 in the symptomatic 
group. There was a significant difference in the severity 
of LWE between symptomatic and asymptomatic dry eye 
subjects (p = 0.00) [Table 2].

Discussion
Dry eye is mainly diagnosed based on symptoms, even in the 
absence of clinical findings.[10] However, Beherens et al. concluded 
that clinical signs and symptoms should be given primary 
importance in the diagnosis of dry eye disease, and additional 
tests were proposed to confirm and quantify the diagnosis.[1,7,14]

In the current study, LWE was seen among 99.8% of 
symptomatic dry eye subjects, which is higher than that 
reported by Korb et al.[2] on LWE and dry eye symptoms, who 
found a prevalence of 76% of LWE among symptomatic dry 
eye subjects. Our observation of 73.3% LWE in asymptomatic 
subjects is higher compared to that reported by Korb 
et al. (12%).[2] This could be because of the difference in the age 
group of subjects in both the studies.

The current study found 56.6% of grade  3 LWE in the 
symptomatic group, whereas Korb et al.[2] observed a higher 
occurrence of grade 1 LWE (44%). The damaged LWR could 
be due to many factors like blinking patterns, lid friction, lid 
force, and lubricating mechanism.[7]

Even among the asymptomatic group subjects, the 
current study found grade  I  (23.3%) and II  (40%) LWE in 
young subjects, which is in variance with the results of Korb 
et al.,[2] where severity of grade I and II was only 8% and 4%, 
respectively. This could be again due to age factor and blinking 
patterns. Subjects might have incomplete or complete blink 
patterns, which could also affect the LWR. Incomplete blink is 
one of the risk factors for LWE.[12] Further study can be done 
to understand the effect of blink pattern on LWR.

Generally, in healthy eye, hydrodynamic lubrication 
mechanism is maintained, in which the thickness of the 
lubricating fluid film between the opposing tissues is adequate 
to separate the surfaces. However, inadequate lubrication or 
boundary lubrication, in which the thickness of the lubricating 
film in the lid ocular interface is inadequate to separate the two 
surfaces, results in frictional damage and inflammation of the 
marginal conjunctiva of the LWR, which leads to epitheliopathy. 

Figure 2: Group 1 is symptomatic and group 2 is asymptomatic (control). 
Higher scores were obtained in both SPEED (12.97) and OSDI (20.48) 
questionnaires among symptomatic subjects. OSDI = Ocular Surface 
Disease Index, SPEED = Standard Patient Evaluation of Eye Dryness
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the cause of patients’ discomfort.[9] Early detection of LWE in 
subjects of the asymptomatic group may prevent or protect 
them from becoming symptomatic.

The research also shows that the prevalence of LWE is six 
times higher in dry eye group.[13] Tear volume, tear film stability, 
and blink should be considered as factors determining LWE 
severity.[14-18]

Symptoms can vary in severity and type based on 
environmental factors  (e.g., air conditioners, indoor and 
outdoor activities) and working conditions (e.g., computer 
usage). An incomplete blink causes inadequate lubrication at 
the lid wiper–ocular surface interface.[6] It may also increase 
the sensitivity of the cornea or lid ocular interface, resulting 
in dry eye symptoms. This might be one of the reasons for the 
higher incidence of LWE in subjects with dry eye symptoms 
but without positive dry eye test findings.[2,8,9] Also, there 
exists an association between LWE and tear film instability.[17] 
Blinking exercise can improve the ocular surface.[19]

Conclusion
In this study, LWE was found to be significantly more in 
symptomatic dry eye subjects (99.8%) than in asymptomatic 
dry eye subjects (73.3%).

The severity of LWE severity was more (56.6% of grade 3) 
among symptomatic dry eye subjects compared to symptomatic 
subjects  (40% of grade  2). However, it has to be noted that 
over 70% of asymptomatic subjects also showed the presence of 
LWE, albeit with reduced severity. LWE can lead to discomfort 
and dry eye in future. Early detection of LWE can help relieve 
the symptoms of the subjects. So, it is important to assess the 
Lid wiper region (LWR) in routine clinical practice.
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