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Abstract

Background: Dry eye is a clinical condition resulting from decreased tear production
or increased loss of tears due to evaporation. Conjunctival impression cytology (CIC)
helps in evaluating the abnormal tear film status apart from the routine tear function
tests.

Aim: We aimed to know the influence of smallincision cataract surgery on tear film and
assess the changes in tear film by CIC.

Materials and Methods: 101 patients diagnosed with cataract were studied over a
period of 2 years. Schirmer’s test, tear film break up time, fluorescein staining and lissamine
green staining were done pre and post operatively. Conjunctival impression cytology
smears stained with periodic acid Schiff (PAS) stain were analyzed pre and post
operatively.

Results: Pre-operatively CIC showed 15 patients (14.8 %) with no cells, 72 patients
(71.2 %) with squamous cells and 14 patients (13.8 %) with squamous and goblet cells.
Post-operatively 36 patients (35.6 %) showed no cells, 52 patients (51.4 %) showed
squamous cells and 13 patients (12.8 %) showed squamous and goblet cells. Pre-operatively
Schirmer’s test showed 90 patients (89.1 %) to be normal and 11 patients (10.9 %) abnormal.
Post-operatively 85 patients (84.1 %) were normal and 16 patients (15.9 %) were abnormal.
Tear film break up time, flourescein staining and lissamine green staining showed no
changes pre and post operatively. CIC and Schirmer’s test showed a significant positive
correlation with p values 0f 0.001 and 0.034 respectively. Tear film break up time, fluorescein
staining and lissamine green staining showed a negative correlation.

Conclusions: Manual small incision cataract surgery is associated with a significant
worsening of tear film stability and CIC is a vital tool with diagnostic accuracy in evaluating
tear film status.
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Introduction

dry eye workshop 2007 defines dry eye as a multifactorial
disease of tearsand ocular surface that resultin symptoms

Dry eye per se is not a disease entity, .bUt asymptom  of discomfort, visual disturbances and tear film instability.
complex occurringasa §equelaeto -def|C|en.cy oftea.rs Or  Thetearfilmisimportantin protecting and maintaining
any abnormalitiesinvolving the tear film. The international healthy ocular surface. Its stability is attributed to the
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harmonious interaction of lipids, mucin and aqueous layer.
Interventions such as cataract surgery and corneal
refractive surgeries cause significant change in tear film
status and result in dry eye. Moreover, the usage of
antibiotic drops containing preservatives and the surgical
incision site serving as anirregular surface contribute to
tearfilminstability and aggravate dry eye [1,2,3].

Cataractisthe most common age related disorder and
most of the patients undergoing cataract surgery are old.
Secretion of tears decreases with age and cataract surgery
further adds up to the toll [1]. The surgical incision site
causes tear film instability further aggravating the dry
eye. Phacoemulsification is most popular and surgery of
choice in the western world and few studies show
association of dry eye with phacoemulsification [1,3,5]. In
developing countries like India, manual small incision
cataract surgery (SICS) is still the choice especially in camp
settings done on a large scale [5]. Considering the number
of patients undergoing cataract surgery, it becomes
important to identify dry eye and initiate appropriate
treatmentatan early stage.

Routine tear function tests used in assessing dry eye
include Schirmer’s test, tear film break up time (TBUT),
fluorescein staining and lissamine green staining.
Conjunctival impression cytology (CIC) is a minimally
invasive technique enabling conjunctival changes to be
seen at cellular level. Conjunctival goblet cell density and
extent of squamous metaplasia can be assessed
accurately. To the best of knowledge only one study related
to dry eye after smallincision cataract surgery has been
identified [6]. Hence, we aimed to evaluate the tear film
changes in patients before and after smallincision cataract
surgery and determine whether patients with no apparent
dry eye pre-operatively developed altered conjunctival
goblet cell density post-operatively.

Materials and Methods

This was a hospital based prospective study in our
institute in the Departments of Ophthalmology and
Pathology during the period August 2014 and July 2016.
The Institutional Ethics Committee of our institute approved
the research study and informed consent was obtained
from the patients in accordance with the Declaration of
Helsinki. 101 patients diagnosed with significant cataract
were taken up and included in the study. Patients with pre-
existing dry eye, glaucoma, ocular allergy, pterygium,
blepharitis and those with complicated cataract (trauma,
uveitis, drug induced, chemical burns, radiation, ocular
surface diseases) were excluded from the study. Patients
using contact lenses and those who had complications
during surgery were also excluded from the study. The
study was done pre-operatively (one day prior to surgery)
and post-operatively (five weeks after surgery).

All the 101 patients were subjected to routine tear
function tests like Schirmer’s test-I, tear film break up time
(TBUT), fluorescein staining and lissamine green staining
preand post-operatively. Conjunctival impression cytology
(CIC) was also done pre and post-operatively.

Schirmer’s test-1 was done using a Whatman filter
paper. Thefilter paper strip was inserted over the lateral
1/3" of lower conjunctival fornix. The wetness on the
strip was measured 5 minutes afterinsertion. Awetness
of size > 15 mm was considered normal. A wetness
ranging from 6 - 14 mm was considered as mild to
moderate dry eye and wetness < 5 mm was considered
asseveredry eye.

Tear film break up time was measured by noting the
time interval between the last complete blink and the
first appearance of a random dry spot using a stop
watch. A break up time more than 10 seconds was
considered normal and noted as ‘good’. Abreak up time
less than 10 seconds was considered as dry eye and
noted as ‘bad’.

Fluorescein staining was done by touching the inferior
conjunctival fornix with a wet fluorescein strip. Any break
inthe corneal epithelial barrier permits rapid penetration
of fluorescein and stains those denuded areas when
viewed through cobalt blue filter of a slit lamp
biomicroscope. Corneal staining with fluorescein was
noted as ‘yes’ and absence of fluorescein staining was
noted as ‘no’.

Lissamine green staining was done by touching the
inferior conjunctivalfornix with a wet lissamine green strip.
Scoring was given depending on the staining pattern in
accordance with Van Bijisterveld grading system. Ascore
< 3 was considered ‘normal’ and a score > 3 being
‘abnormal’.

Conjunctival impression cytology was done after
instilling local anaesthetic eye drops (4 % xylocaine). A
wire speculum was placed in the eye and the patient was
asked to look upward and outward. An ultipore nylon filter
paper was placed on the nasal and inferior part of bulbar
conjunctiva for abouttwo seconds and then peeled off the
conjunctiva. Thefilter paper was then placed over a glass
slide and gentle pressure was applied. The imprint
cytology slides were immediately placed in a fixative
containing 95 % ethyl alcohol for about 2 hours. The
alcohol fixed slides were then stained with periodic acid
Schiff (PAS) stain and the slides were assessed thoroughly
forthe presence of goblet cells and squamous epithelial
cells under x 400 magnification in Olympus CX 41
microscope. Amagenta colored cytoplasm was considered
as positive staining for goblet cells.

Alltheroutine tear function tests were repeated post-
operatively (after five weeks) and the results were analyzed.
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Results

Atotal of 101 patients were analyzed. The mean age of
presentation was 64 years with a M:F ratio of 1.2:1.

Pre-operatively conjunctival impression cytology
showed 15 patients (14.8%) in ‘no cells’ category, 72
patients (71.2 %) in ‘only squamous cells’ category and 14
patients (13.8 %) in ‘squamous plus goblet cells’ category.
Post-operatively 36 patients (35.6 %) showed ‘no cells’, 52
patients (51.4 %) showed ‘only squamous cells’ and the
remaining 13 patients (12.8 %) showed both ‘squamous
and goblet cells’. The cross tabulation of pre-operative
and post-operative CIC patientsis shownintable 1. Goblet
cellsare large round cells with eccentrically placed nuclei
and abundant cytoplasm (magenta color) indicating
mucin (Figure 1).

Pre-operatively Schirmer’s test showed 90 patients (89.1
%) withnormal eye, 9 patients (8.9%) with mild to moderate
dry eye and 2 patients (1.9 %) with severe dry eye. Post-
operatively, of the 90 patients with normal eye, 85 patients
remained in the same group with 4 patients shifting to
moderate dry eye and 1 patient shifting to severe dry eye.
Thus totally 85 patients (84.1%) had normal eye, 13 patients
(12.8%) had mild to moderate dry eye and the remaining

3 patients (2.9%) had severe dry eye. The cross tabulation
of pre-operative and post-operative Schirmer’s test is
shownintable2.

Pre-operatively tear film break up time was good in 90
patients (89.1%) indicating normal eye and bad in the
remaining 11 patients (10.8 %) indicating dry eye. Post-
operatively, no significant change was noted.

Fluorescein staining pre-operatively showed 99 patients
(98 %) failing to take up the stain (normal eye) 2 patients
(1.9 %) taking up the stain (dry eye). Post-operatively, 95
patients (94 %) showed no uptake of the stain (normal
eye) and 6 patients (5.9 %) showed stain uptake (dry eye).

Lissamine green staining pre-operatively showed 99
patients (98 %) with a score<3 (normal eye) and 2 patients
(1.9 %) with a score > 3 (dry eye). Post-operatively, no
significant change was observed.

Marginal homogeneity test showed conjunctival
impression cytology more statistically significant witha p
value of 0.001 followed by Schirmer’s test with a p value of
0.034 (Table 3). Tear film break up time, fluorescein staining
and lissamine green staining showed a negative correlation
with p values of 1.000, 0.687 and 1.000 respectively.

Table 1: Cross tabulation of conjunctival impression cytology : pre-operative versus post-operative

Parameter Post-operative CIC Total
NC SC S+G
NC 15 0 0 15
Pre-operative CIC sC 19 51 2 72
S+G 2 1 11 14
Total 36 52 13 101
NC - No cells, SC - Squamous cells, S+G - Squamous+Goblet cells
Table 2: Cross tabulation of Schirmer’s test : pre-operative versus post-operative
Parameter Post-operative Schirmer’s test Total
Normal Mild to moderate dry eye Severe dry eye
Pre-operative Normal 85 4 1 90
Schirmer’s test Mild to moderate dry eye 0 9 0 9
Severedry eye 0 0 2 2
Total 85 13 3 101

Table 3: Marginal homogeneity test of conjunctival impression cytology and Schirmer’s test

Parameter

Conjunctival impression Cytology

Schirmer’s test

Distinct values
Off-diagonal cases
Observed MH statistic
Mean MH statistic
SD of MH statistic
Standard MH statistic
Asymp. Sig. (2 tailed)

3 3
24 5
29.000 0.000
40.000 3.000
2.739 1.414
-4.017 -2.121
0.001 0.034
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Fig. 1: Goblet cell denoted by an arrow showing abundant
cytoplasmic mucin and sheets of squamous cells below (PAS x400).

Discussion

The overall impact of a moderate dry eye in patients
has in fact been quantified as being similar to that of
moderate angina [7]. Post-operative dry eye following
cataract surgery has beenimplicated as a mostimportant
obstacle to patients satisfaction despite an excellent visual
recovery. CICis more objective showing early cytological
changesin conjunctiva and cornea which fail to be picked
up by routine tear function tests thus increasing its
diagnostic accuracy. Schirmer’s test and other routine
tear function tests are less specific, less sensitive and have
a less predictive value [5]. CIC is therefore considered a
gold standard for diagnosing dry eye as established by
Kumaret. al.

Acomparative study of dry eye by Sinha M et. al. showed
significant deterioration of CIC and Schirmer’s test values
which correlated with our study [1]. Other studies by Li et.
al., Yu Yinhui et. al. and Ram et al also showed similar
findings [3,8,9]. In our study, CIC and Schirmer’s test values
showed a significant positive correlation proving the fact
that surgery resulted in marked deterioration of tear film
stability. Other tear function tests showed a negative
correlation as highlighted in studies by Doreen et al and
Fuentes-Paezet. al. [10,11]. Liet. al. in his study showed a
significant reduction in the goblet cell density three months
after surgery along with demonstration of squamous
metaplasia. Similar findings were reported by Maumenee
etaland Oh Taehoonet. al.[12,13].

Analysis of our data using marginal homogeneity test
showed Schirmer’s test to be statistically significant (p
value-0.034). In contradiction to ourstudy, Versuraet. al.
showed a poor diagnostic performance of Schirmer’s test
[14]. Aretrospective study by Sullivan et al concluded that
patients can have a gross symptomatic dry eye despite
the Schirmer’s values being greater than 15 mm [15].
Similar findings were observed by Fuentes-Paez et. al.
Ram et al in his study of 23 patients demonstrated
decreased Schirmer’s scores favouring our study.

In our study, tear film break up time showed a negative
correlation. Versura et al and Sullivan et al showed a poor
performance of tear film break up time [15,16]. Li et. al.
and Ram et al demonstrated decreased tear film break up
time values compared to preoperative values [3,10].
Fluorescein staining and lissamine green staining were
not statistically significantin our study. Bhargava Ret al
showed the sensitivity of lissamine green staining in
diagnosing dry eye to be 34.6 % with a specificity of 86 %
[7]. The sensitivity of Rosebengal staining was 63.7 % with
a specificity of 64.1 % and a predictive value of 41.6 %in
astudy by Prachiet. al.

However our study had certain limitations like short
follow up. Steroid antibiotic drops used after surgery could
have been partially responsible for changes in the tear
film status. We did not establish the association between
duration of surgery and loss of goblet cell density.

Conclusion

Conjunctival impression cytology being a non invasive
method has numerous implications other than evaluating
adry eye. It can be employed in the diagnosis of a wide
range of ocular surface disorders, documenting sequential
changes in the corneal and conjunctival surfaces over
time, staging conjunctival squamous metaplasia and
monitoring effects of treatment. Cytokeratin expression
using immunocytochemical staining aids in the diagnosis
of certain benign conditions simulating malignant
melanoma. Despite certain minor limitations our study
signifies the importane of conjunctivalimpression cytology
in evaluating dry eye as literature pertaining to dry eye
post cataractsurgery is sparse.
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