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Introduction

Dry eyes are one among the commonest presenting complaints 
to an ophthalmologist. Patients with dry eyes can be most de-
manding and frustrating since the condition is chronic and has to 
be treated indefinitely. The term 'dry eye' can be attributed to the 
Swedish ophthalmologist Henrik. S. C Sjogren, who described the 
triad of  dry eye, dry mouth and joint pains in 1933 [1]. Michael A 
Lemp defined dry eye as “ The disorder of  tear film due to tear 
deficiency or excessive tear evaporation which causes damage to 
the interpalpebral ocular surface and is associated with symptoms 
of  ocular discomfort” [2-4]. More than 6% of  population over 
40 yrs of  age suffer from dry eye, with the prevalence increased 

to 15% over the age of  65 [5]. Dry eye syndromes can be broadly 
classified into tear deficient and evaporative types [2]. Aetiology 
include aqueous deficiency, Mucin deficiency, lipid abnormalities, 
lid surfacing abnormalities and epitheliopathy.  The diagnosis of  
dry eye conditions essentially depends upon a thorough histo-
ry which, unlike in other areas of  ophthalmology has a pivotal 
rule [6]. The battery of  tests available to diagnose dry eye include 
Schirmer’s tests, tear film break up time, staining of  the tear film 
and conjunctival surfaces and laboratory assays of  tear film osmo-
lality and tear lysozyme which require technical expertise. 

Conjunctival impression cytology using cellulose acetate filter pa-
per is an innovative technique to study the viability and surface 
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characters of  conjunctiva [16]. Its use in research has experienced 
an enormous growth andhas greatly contributed to the under-
standing of  ocular surface pathology [17].

Impression cytology was introduced in  ophthalmology by Egbert 
et al., in 1977 and involves pressing and removing cellulose acetate 
filter paper on the ocular surface and staining the adherent cell 
layer and examination under microscope [7]. Impression cytology 
is used to differentiate ocular surface disorders according to their 
etiology, also provides a qualitative analysis of  the light micro-
scopic changes that occur in conjunctival morphology and also 
goblet cell density in dry eye states. Impression cytology has been 
used to study the ocular surface in keratoconjunctivitis sicca/ 
ocular cicatricial pemphigoid, irradiation, chemical burns, atop-
ic disease, superior limbic keratoconjunctivitis, erythema multi-
forme and blepharitis. Nelson has graded impression cytological 
findings into four grades. Grade 0 comprising of  small, round ep-
ithelial cells with abundant goblet cells, Grade 1 has slightly larger 
epithelial cells, decrease in number of  goblet cells, Grade 2 has 
markedly decreased goblet cells with larger and polygonal epithe-
lial cells. Grade 3 has cells with basophilic cytoplasm, small pyk-
notic nucleus and complete absence of  goblet cells [8]. Nelson JD 
et al., in their study showed that impression cytology from bulbar 
and palpebral surfaces of  eyes from controls and with blepharo-
conjunctivitis were graded as 0 and 1 respectively. Eyes with ker-
atoconjunctivitis sicca and primary ocular surface showed grade 2 
and 3 changes. They showed that as the grading of  the cytological 
changes increased in severity so did the basal tear secretions de-
creased [8]. Wittpen JR et al., analysed the impression cytology of  
conjunctiva in preschool children with Vitamin A deficiency. They 
compared the pre-treatment and post treatment findings (children 
were treated with oral vitamin A). Specimens showed normal con-
junctiva with goblet cells and epithelial cells which were deranged 
before treatment [9]. This suggested that impression cytology also 
helps us to evaluate therapeutic response in dry eye states.

Hence the present study aimed at evaluating the usefulness of  
impression cytology in the diagnosis of  dry eye syndromes and to 
correlate the results of  impression cytology with the aetiological 
causes of  dry eye states.

Materials and Methods

A total of  150 eyes of  77 subjects were included in this pro-
spective study which was conducted for a period of  2 years at 
a tertiary eye care hospital, southern part of  Karnataka, India. 
Approval was obtained from the institutional ethics committee 
and prior informed consent was obtained from the study subjects. 
Patients with symptoms of  dry eyes and also patients presenting 
with conditions like blepharoconjunctivitis, chemical burns, ker-
atoconjunctivitis sicca and vitamin A deficiency were included in 
this study. Subjects who had undergone tarsorrhaphy, enucleation 
and patients with history of  mechanical injuries of  the eyeball 
were excluded. 

Demographic, socio economic and other relevant data was ob-
tained from all patients based on a proforma. After a detailed 
complete history, slit lamp examination of  lid margins, tear me-
niscus, conjunctiva, cornea and tear film was done. Relevant ex-
amination of  other important ocular structures and systemic ex-
amination was done. Schirmer’s tests, Rose bengal staining and 

tear film break up time (TFBUT) were performed in dim illumina-
tion. The tests were done with a 10 minute interval between each 
one in order to avoid discrepancies in the results and to minimise 
ocular surface changes secondary to testing. 

With the patient in the supine position, a drop of  4% lignocaine 
was instilled into the right eye. After inserting a wire speculum, 
cellulose acetate filter paper strips of  pore size 0.45 µ (Sartorius 
AG, Germany) was cut into wedge shaped pieces and was applied 
on the temporal bulbar conjunctiva with a smooth edged forceps. 
The rough surface of  paper was used. A smooth glass rod was 
used to press the paper gently. The strip was then removed with 
a peeling motion after 2-3 seconds. The strips were fixed with 
95% ethanol and were examined after staining with Haematoxylin 
eosin and Periodic acid Schiff  stains. The specimen was dehy-
drated and then mounted on a glass slide and examined under 
light microscope. The epithelial cell morphology was then graded 
according to standard criteria proposed by Nelson [8]. The inferi-
or palpebral specimens were obtained in a similar way. The same 
procedure was repeated in the other eye. Goblet cell counting was 
difficult because of  the lack of  200 or 400 compound grid mi-
croscopy.

Statistical Analysis

Data was analysed using Graph pad Instat software.

Results

150 Cases of  77 patients were subjected to conjunctival impres-
sion. cytology in this study. The youngest of  the subjects was 8 
and the oldest was of  75 years of  age. Age distribution of  the 
subjects is as shown (Figure 1). Out of  77 subjects, 29 were males 
and 48 were females (Figure 2). The female to male ratio was 
1.65:1. The mean age of  males and females was 38.5 and 47.8 
years respectively.

Out of  77 subjects, 27 (35.06%) were housewives, 15 (19.48%) 
were agriculturists and (10.38%) of  them were officials.

Out of  150 eyes, 26 had grade 0, 41 had grade 1, 55 had grade 
2 and 28 had grade 3 CIC changes. The cellular atypia increased 
with advancing age as shown in the table. (Table 1).

Among the subjects examined, burning sensation and foreign 
body sensation were the commonest complaints in all the four 
grades of  CIC (Table 2). The commonest signs were decreased 
tear meniscus height, xerosis and presence of  mucus strands and 
debris. These were found in increasing number in patients with 
grade 3 changes (Table 3).

Schirmer’s tests scores between 0-5 mm were taken as positive, 
6-10 mm as borderline and more than 10 mm negative. Based on 
these tests, 13 subjects (16.88%) showed scores less than or equal 
to 5 mm, 37 (48.05%) showed 6-10 mm and 27 (35.07%) had 
more than 10 mm.

Out of  150 eyes, 20 eyes (13.33%) had positive Schirmer’s test 
values (0-5mm) out of  which 4 were of  males and 16 were of  
females. The mean Schirmer’s test scores among males who had 
positive values was 3.4 mm. The mean Schirmer’s test scores 
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among female patients who had positive values was 2.4 mm.

As the severity of  the cytological changes increased, it was noted 
that there was a decline in the Schirmer’s test values (Figure 3).
The significance level estimated using ‘Fisher’s exact test’ com-
paring grade 0 and grade 3 impression cytology with positive 

Schirmer’s tests was statistically extremely significant (p<0.0001).
With borderline Schirmer’s test scores, it was no significant. (p > 
0.05) and with negative Schirmer’s test scores it was significant. 
(p<0.01). 

In this study, the TFBUT had a range of  1 second to 23.8 sec. The 

Figure 1. Age Distribution of  Subjects.
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Figure 2. Sex Distribution of  Subjects.
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Table 1. Impression Cytological Findings Distributed in all the Age Groups.

Age 
groups

Grades of  Impression Cytology
Grade 0 

(n=26) (%)
Grade 1 

(n=41) (%)
Grade 2 

(n=55) (%)
Grade 3 

(n=28) (%) Total (%)

1-10 - 5 (12.20) 1 (1.82) - 6 (4.00)
11-20 1 (3.85) 5 (12.20) 2 (3.64) - 8 (5.33)
21-30 4 (15.37) 3 ( 7.32) 7 (12.73) 2 (7.14) 16 (10.6)
31-40 6 (23.08) 8 ( 19.51) 11 (20.00) 8 (28.57) 33 (22.00)
41-50 8 (30.77) 8 ( 19.51) 7 (12.73) 9 (32.14) 32 (21.33)
51-60 6 (23.08) 8 ( 19.51) 17 (30.91) 5 (17.86) 36 (24.00)
>60 1 (3.85) 4 (9.75) 10 (18.17) 4 (14.29) 19 (12.67)
Total 26 (100) 41 (100) 55 (100) 28 (100) 150 (100)

The above table shows the age-wise distribution of  conjunctival impression cytological findings of  all the subjects evaluated. It is 
found that as the age increases, the severity of  alteration of  the cytology also increased.  

(Key: Grade 0 = Normal conjunctival impression cytology, Grade 1 = Mild squamous metaplasia, Grade 2 = Moderate squamous 
metaplasia, Grade 3 = Severe squamous metaplasia).

Figure 1 shows the age distribution of  subjects. Majority were more than 40 yrs of  age. The youngest of  the subjects was 8 and the 
oldest was of  75 years of  age.

This graph shows that majority of  the subjects who were symptomatic between 30-60 years were females.
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mean TBUT was 10.5 sec. 59 eyes had TBUT of  less than 10 sec 
with a mean 6.6 sec. 91 eyes had TBUT of  more than 10 sec with 
a mean 13.2 sec. Of  the 26 eyes which had no cytological changes, 
only 4 of  them had TBUT of  less than 10 sec. The remaining 22 
had TBUT values more than 10 sec with the mean value being 
13.2 sec. Out of  41 eyes with grade 1 changes, 5 had TBUT values 
less than 10 sec and 36 had values more than 10 sec with the mean 
being 12.7 sec. Among the 55 eyes with grade 2 changes, 23 had 

TBUT values less than 10 sec and 32 had values more than 10 sec 
with the mean being 9.7 sec. Out of  28 eyes with grade 3 changes, 
27 had TBUT values less than 10 sec and only one had value more 
than 10 sec with the mean being 6.3 sec.

TBUT values decreased progressively as the severity of  impres-
sion cytology findings increased. TBUT values of  less than 10 sec 
and more than 10 sec compared between grade 0 and grade 3 im-

Table 2. Correlation between Impression Cytology and Symptoms.

Symptoms
Grades of  impression cytology

Grade 0 (%) Grade 1 (%) Grade 2 (%) Grade 3 (%)
Burning sensation 8 (30.77) 14 (34.15) 12 (21.82) 10 (39.72)

Foreign body sensation 
and grittiness 8 (26.02) 11 (26.83) 10 (18.18) 5 (17.85)

Intolerance to smoke 2 (7.69) 4 (9.76) 6 (10.91) 7 (25)
Intolerance to wind 2 (7.69) 4 (9.76) 4 (7.27) 6 (21.43)

Excess mucus secretion 1 (3.85) 2 (4.88) 4 (7.27) 2 (7.14)
Decreased tearing in 
response to stimuli - - 4 (1.27) 5 (17.85)

Redness 4 (15.38) 6 (14.63) 5 (9.09) 6 (21.43)
Irritation 5 (19.23) 7 (17.19) 6 (10.91) 4 (14.28)

Pain in the eyes - - - 1 ( 3.57 )

This table shows that   burning sensation and foreign body sensation were the commonest complaints in all the four groups. Decreased tearing in 
response to stimuli was found in patients who had increasing severity of  cytological findings.

Table 3. Ocular Signs and Impression Cytology.

Signs
Grades of  Impression Cytology

Grade 0 (%) Grade 1 (%) Grade 2 (%) Grade 3 (%)
Decreased tear meniscus height 4 (15.38) 12 (29.26) 15 (27.27) 11 (39.29)

Xerosis/Bitor’s spots 5 (19.23) 6 (14.63) 9 (16.36) 9 (32.14)
Punctate epithelial erosions 2 (7.70) 4 (9.76) 11 (20.0) 10 (35.71)

Filaments - - 1 (1.81) 4 (14.29)
Mucous strands & debris 1 (3.85) 3 (7.31) 14 (25.45) 16 (57.14)
Conjunctival congestion 4 (15.38) 6 (14.63) 4 (7.27) 2 (7.14)

Floaters 1 (3.85) 3 ( 7.31) 6 (10.90) 9 (32.14)

The above table shows a correlation between ocular sings and different grades of  impression cytology. In most of  the eyes, the commonest findings 
were decreased tear meniscus height, xerosis and presence of  mucous strands and debris. Filaments were not at all seen in patients who did not have 

any cytological changes or even in those who had only grade 1 changes.

Figure 3. Schirmer Test Values and Impression Cytology.
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This graph depicts that Schirmer test values became increasingly positive as the atypia of  the conjunctival cells increased.



Soumya HV, Anita T Girish, Gopinath GS, Pandu S (2016) Conjunctival impression Cytology: An Aid in the Diagnosis of  Dry Eye Syndromes. Int J Ophthalmol Eye Res. 4(10), 256-262

260

 OPEN ACCESS                                                                                                                                                                                http://scidoc.org/IJOES.php

pression cytology groups were extremely significant (P <0.0001).

Out of  150 eyes, 87 showed some staining of  the cornea and / 
or conjunctiva, 63 did not show any staining with Rose Bengal. 
Of  the 87 eyes, 56 had van Bijstervald scores of  less than 3.5 and 
31 had scores more than 3.5 (indicative of  dry eye). Number of  
eyes that stained with rose Bengal increased progressively as the 
severity of  conjunctival impression cytology changes increased.

Discussion

A total of  150 eyes of  77 patients were taken up for the present 
study. All the patients were diagnosed based on the Schirmer’s 
tests, tear film break up time, rose Bengal staining and then the 
findings were confirmed by conjunctival impression cytology. The 
youngest patient in this study was 8 years old and the oldest was 
60 years old with the mean being 44.36 years. The maximum num-
bers of  patients were in the age group of  51-60 years.

In a study done by Khurana AK et al., [10] the youngest patient 
was [5] years old and the oldest was 78. The mean age of  the 
present study (44.36 years) compared well with the mean age of  
the above mentioned study were in the age group of  60-69 years.

Out of  150 eyes of  77 patients, 26 eyes were grade 0. The remain-
ing 124 had some changes out of  which 41 showed grade 1, 55 
showed grade 2 and 28 showed grade 3. Therefore 82.6% of  the 
eyes showed some alteration in the cytology.

Nepalia et al., [11] studied the impression cytology in 60 patients 
who complained of  dry eye symptoms. They found that the CIC 
of  all the 120 eyes (100%) were abnormal. Only 8 (6.67%) had 
grade 1 changes while 44 (36.67%) had grade 2 and 68 (56.67%) 
had grade 3 changes. The findings in the present study cannot be 
compared with the study done by Nepalia et al., since the latter 
study segregated the subjects into controls and cases. Moreover, 
all the cases in the above study were selected after being examined 
for the presence or absence of  dry eye unlike in the present study, 
which just included all the subjects complaining of  symptoms of  
dry eye. Hence, the probability of  finding abnormal conjunctival 
impression cytology is more in the study done by Nepalia et al., 
Out of  77 patients, 29 were males and 48 were females. The in-
cidences of  dry eyes were found to be more common in females 
than males, with the female to male ratio of  1.65:1. According 
to impression cytology, 124 of  150 eyes had abnormal changes. 
40 were of  males and 84 were of  females. Based on impression 

cytology, the female to male ratio was 2.1:1. 

The present study showed a higher female to male ratio reflecting 
the fact that dry eyes are more common among women similar 
to Khurana AK et al., [10], Moss SE et al., [12] and Lee SH et al., 
[13].

The symptoms with which the subjects presented were burning 
sensation, foreign body sensation, intolerance to wind, intoler-
ance to smoke and redness of  the eyes. All the grades of  impres-
sion cytology were found in these patients. However grade 2 and 
3 changes were more frequently associated with those subjects 
who complained of  intolerance to wind, smoke, decreased tearing 
in response to stimuli and excess mucus secretion in the eyes.    
        
Among the ocular signs, grade 2 and grade 3 changes were as-
sociated with mucus stands and debris, decreased tear meniscus 
height, punctuate epithelial erosions and floaters in the decreas-
ing order of  frequency. The non-specific signs of  xerosis and 
conjunctival congestion were found in most of  the patients. Fil-
aments were associated only with grade 2 and grade 3 changes. 
Value of  the Schirmer’s test in this study had a range from 0 to 25 
mm with a mean of  10.46 mm. The mean Schirmer’s test scores 
of  male subjects was 11.28 mm and the mean of  females was 9.96 
showing a decreased value in females.

The present study compared well with the Schirmer’s test values 
in grade 3 changes with Nelson JD et al.,

The mean TBUT values of  the eyes in this study that showed 
grade 0, 1, 2 and 3 changes were higher when compared with the 
study done by Nepalia et al., [11]. Some of  the patients with dry 
eye syndromes, had a definite etiology for the same. Conjuncti-
val impression cytology done in all the subjects, showed varying 
grades of  squamous metaplasia according to the etiology. Thy-
roid ophthalmopathy, keratoconjunctivitis sicca and alkali burns 
were associated with more severe alteration of  cytology suggest-
ing multiple mechanisms for the occurrence of  dry eyes, while 
cases of  xerophthalmia were associated with mild changes (Table 
4). On palpebral conjunctival impression cytology, more number 
of  eyes had grade 0 and grade 1 change and only 10 had grade 3 
changes when compared to bulbar conjunctival impression cytol-
ogy (Table 5). This could probably be due to more severe bulbar 
than palpebral involvement in most of  the eyes.
Conclusion

Figure 4 (a & b). Conjunctival Iimpression Cytology Grades.

Figure 4A Figure 4B

Figure 4 a shows grade 1 changes and figure 4b shows grade 3 changes. Grade 3 shows scanty basophilic cytoplasm.
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The diagnosis of  dry eye is empirically made on the basis of  tests 
like Schirmer’s tests, tear film break up time and rose Bengal stain-
ing of  the ocular surface. No single test by itself  is useful in deter-
mining the etiology of  dry eye. However, they are more sensitive 
and specific if  performed in combination.

Conjunctival impression cytology (CIC) is a non-invasive, simple, 
very well tolerated and a reliable test to diagnose ocular surface 
changes in dry eye. This can be performed by people with little 
technical expertise and can be repeated many times in the same 
individual. This can also be used to assess the effect of  treatment 
on dry eyes. It is a cost effective method which can be used even 
in a large series of  patients.

However, this test carries the possibility of  inter observer varia-
tions in its interpretation. Also, this test per se cannot be a confir-
matory one for the diagnosis of  dry eye.

Despite these shortcomings, conjunctival impression cytology is 
found to be much more useful compared to other tests especially 
when used in combination with them.

Conjunctival impression cytology offers a high development po-
tential for the analysis of  eye surface sebaceous carcinoma [18] 
and recently impressions of  conjunctiva have been used for in-
direct immunofluorescence performedwith mouse immunoglob-
ulin G1 (IgG1) anti-HLA-DR-α chain as primary monoclonal 
antibody [19].

Table 4. Findings of  Impression Cytology in Presumed Aetiology of  Different Dry Eye Syndromes.

Aetiology
Impression cytology

Grade 0 Grade 1 Grade 2 Grade 3
1 Xerophthalmia 3 8 3 -

2 Thyroid 
ophthalmopathy - - 3 3

3 Keratoconjunctivitis sicca - - 3 13
4 Alkali burns - - 5 2

5 Meibomian gland 
dysfunction 3 6 15 2

6 Trachoma 1 - 2 3
7 Drug-induced - 1 1 -
8 Radiation induced - - - 1

9 Surgical removal of  
lacrimal gland - - 1 -

10 Contact lens induced - - 2 1
11 Bell’s Palsy - - - 1
12 lndetermined causes 5 15 15 3
13 Others 14 11 5 -

Total 26 41 55 28

The above table shows impression cytology findings in various causes of  dry eye. Patients with thyroid ophthalmopathy, alkali burns 
and keratoconjunctivitis sicca had progressively increasing severity of  impression cytology changes. None of  them had normal cytol-
ogy. Cases of  xerophthalmia had grade 1 and grade 2 changes predominantly. Patients with Meibomian gland dysfunction had grade 

2 changes in majority of  the eyes. Indetermined causes of  dry eye included those patients who had at least one of  the diagnostic tests 
positive suggestive of  dry eye disease but the etiology of  which was not specific. Others in the table included those patients who pre-

sented with symptoms suggestive of  dry eyes but the tests did not reveal any abnormality.

Table 5. Bulbar Conjunctival Cytology vis-à-vis Palpebral Conjunctival Cytology.

Palpebral conjunctival cytology
Grade 0 Grade 1 Grade 2 Grade 3 Total

Grade 0 (n=26) 17 9 - - 26
Grade 1(n=41) 17 23 1 - 41
Grade 2 (n=55) 13 19 23 - 55
Grade 3 (n=28) 4 5 9 10 28

Total 51 (34%) 56 (37.33%) 33 (22%) (10 6.6%) 150

The above table compares bulbar and palpebral conjunctival impression cytology in 150 eyes of  77 patients. Out of  150 eyes, 57 (34%) 
had grade 0 changes, 56 (37.33%) had grade 1 changes. 33(22%) had grade 2 and 10 (6.67%) had grade 3 changes.
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