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Abstract

Ocular surface impression cytology is useful, léagasive tool in the diagnosis of various ocularface disorders like
dry eye, xerophthalmia, ocular surface neoplagiales role in diagnosis of ocular surface squamuemplasia (OSSN)
is well established. This technique has also bdwmws to have good correlation with histopatholobidegnosis.
Conjunctival impression cytology involves the rerabef superficial epithelial cells of the conjunatiand their study to
make out changes in the conjunctival epithelialscélThese changes can be studied with light miaqmgcelectron
microscopy or using the immunological markers. Taiticle is a retrospective review of English littire articles
published on ocular surface impression cytology asdapplication in various disorders. To achiekiis tpurpose, a
detailed online Med line search was done for rdlgteblications. The relevant articles were studsed required
information was obtained.
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Introduction cytology in studying conjunctival changes in vitani

Impression cytology refers to the technique of  deficiency was studied by in 1984 [6] and 1986 [i].

application of cellulose acetate filter paper te tuter 1985, impression cytology was used for staging the
layers of the ocular contents like, conjunctivagmove conjunctival epithelial changes in squamous mesigpla
the superficial layers of epithelium and then todgt [8]. Later, it was used to diagnose

them. The cells, thus, obtained can be subjected to mucopolycahharidoses [9].
microscopic examination, fluorescent staining and
immunological staining. Material Needed

Various materials like cellophane tape, photographi

Evolution film etc. for obtaining the sample have been evaldia
Impression cytology was started as a techniquéutdys in a study and it was found that cellulose acetate
the conjunctival goblet cell€arlier; this technique was Millipore filter papers give the best results [NIF
used to study the conjunctival pathological chariges millipore filter paper of various pore sizes 8.00t®25
various conditions like dry eye [1]. In197# use was micron are available. In a study conducted on tabbi
started to study the mucous network on the surédce eyes using various pore size filter papers andgusin

conjunctiva [2]. In 1980, this technique was used t various degree of pressure for applanation, it fwaad
describe the changes in the nuclear chromatin én th  that more cells of poor quality are obtained wahger

conjunctival epithelial cells in keratoconjunctigisicca pore size filter papers, whereas fewer but bettedity
(snake-like appearance of the nuclear chromatip)ri3 cells are obtained with smaller pore size filtepga.
1982 and 1983, this technique was used to describe Filter papers with pore size 0.025 micron give blest
conjunctival changes in ocular pemphigoid and waio result. Further, it was established that filter grapith
causes of dry eye [4, 5]. The role of impression pore size 0.025 micron and 60 gm of pressure diee t
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Procedure After the instillation of topical anesthetic figure 2 to remember the placement on the conjuacti
drops (required according to surgeons’ discretian), in the two eyes. The cells removed are fixed byaisi
piece of filter paper is applied to the conjunctivéh various fixatives like formaldehyde (formalin),
one side turned up to remember the orientation glutaraldehyde, ethanol, and methanol. The fixabbn
according to the conjunctival area being examiresl ( the sample is followed by staining of the cells oeed
shown in fig. 1). The filter paper is left in plafm few to enhance the visibility. Various stains used are

seconds. The filter paper is removed in the peeling Periodic Acid-Schiff reagent, Hematoxylin. The
motion after 2-5 seconds to allow recovery of the  protocol used is theNelson’s protocol [8]. The
maximum amount of the sample. The filter papers are specimen is then, examined under the light micnesco
placed on the glass slide in the orientation asvehio

Figure 1

(a) Filter paper strips cut into two disc shapet/dm (b) Discs are turned on one side to recogaiEntation. For
conjunctival impressions, discs are placed par#dehe limbus to remember part of conjunctiva exesa. For taking
impression cytology for limbal stem cell assessimdists are placed half on cornea and half on catijva to remember

C. oo
A D d D
w 9w

Figure 2

The sample, thus, obtained is placed on the glaksis the orientation depicted. The discs obtdifrem nasal bulbar
conjunctiva are placed medially and discs obtaineeh temporal bulbar conjunctivas are placed ldiera

Special staining techniques Special staining techniques have been devisedstizdlying the impression cytology
specimens with electron microscopy and immune-t¢gaastry. For electron microscopy, the samplexsdiwith 4%
phosphate buffered formaldehyde with 1% glutarajdehand ruthenium red dye, post fixed in bufferesinioim
fixative, dehydrated, and fixed in resin [Bfenzer and Freddo devised a technique for staitiegsample for immune-
cytochemical study [11]The specimen collected on a pure nitrocellulose brane was fixed with a spray fixative and
transferred to a poly-L-lysine coated glass slide dried. This slide was placed in acetone withtiooous agitation for
1 hour, washed with tap water for 5 minute followsdcellulose digestion for 2 hours at 37 °© C. Wasi factors studied
are- goblet cell density and morphology, nucledoplasmic ratio, nuclear morphology and inclusiooslor of the
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cytoplasm, emergence of keratinization, epithel@l morphology, epithelial cell size, presencéenfiammatory cell and

cell sheet quality.
Indications:

Table I: Indications of ocular surface impression gtology

Definite indications

Studying conjunctival cellular morphology in nornuaular surface
Impact of various conditions like dry eye, chroweinjunctivitis, vitamin A deficiency, contact lerssen ocular

surface
Detect the presence of micro-organisms, like Chidimy
Diagnosing and staging ocular surface Neoplasia

Relative indications

Evaluate the effect of therapeutic interventions

Effect of systemic diseases like diabetes, renkirég anorexia and thyroid disorders

Conjunctival changes in conditions like cystic
Fibrosis
Conjunctival melanosis

Grading system: Various grading systems have been
devised for morphological assessment of the chaimges
conjunctiva on impression cytology. Grading system
using goblet cell number and appearance of epitheli
cells as devised by Nelson JD [4] is given below:

Grade 0- The epithelial cells are round and sméh w
eosinophilic staining cytoplasm. The nuclei argyéar
basophilic with N/C ratio of 1:2. The mean indivadu
epithelial cell area (MIECA) is <1000 [fniThe goblet
cells are abundant (>500 cells/@mplump, and oval
and have intensely PAS- positive cytoplasm.

Grade 1- The epithelial cells are larger and pahado
(MIECA<1000 pm) and have eosinophilic staining
cytoplasm. The nuclei are smaller with N/ ratiolo8.

The goblet cells are decreased in number (350-500
cell/mn?). However, shape remains unchanged.

Grade 2- The epithelial cells are larger and pahgdo
(MIECA>1000 un), occasionally multi-nucleated with
variable staining. The N/C ratio varies from 1:&:1:
The goblet cells are markedly decreased (100-350
cells/mnt and, are smaller, less intensely PAS-positive,
with poorly defined cellular borders.

Grade 3- The epithelial cells are large and polgdon
(MIECA>1000 pnf) with basophilic  staining
cytoplasm. The nuclei are small, pyknotic and imso
cells may be absent. The N/C ratio is 1:6. The gfobl
cell number is markedly reduced (<100 cell/fim
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This is the first morphological system of gradirased

on the appearance of the conjunctival epitheliadl an
goblet cells. It provides quick means of gross
assessment of the morphological appearance of the
ocular surface thus, being a useful for the diaignasd
follow up.

Impression cytology in various ocular conditions
OSSN Impression cytology using the cellulose acetate
membranes accurately predicts the diagnosis of
neoplasia. In a study, it was proven to have 80%
accuracy for predicting the subsequent histological
diagnosis of OSSN The presence of characteriskes |
hyperkeratosis, inflammatory cells with only few
dysplastic cells might indicate high-grade keraiimi
dysplasia [12]. In another study, conjunctival
impression cytology was shown to have 77%
predictability rate for moderate dysplasia [13].
Impression cytology has also been used to study the
effects of mitomycin C on OSSN. In one study, itswa
established that mitomycin therapy is beneficial in
OSSN. Impression cytology serves as beneficial itool
studying the effects of mitomycin therapy on OSSN a
thus, help in following the course of therapy amy a
recurrence [14].

Impression cytology irkeratoconjunctivitis sicca In
KCS, with no inflammatory component like blepha;ti
drug toxicity, the changes in the conjunctival gatdell
and epithelial changes occur in the inter-palpebral
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conjunctiva in the early stages of the diseasethi&s
disease severity progresses; the palpebral coijariot
the inferior fornix also shows the changes. Theg@nee
of inflammatory cells in the impressions confirnte t
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complicated KCS, like drug toxicity states. In seve
dry eye, the ocular surface may show keratinization
(figure 3) of squamous epithelium

Figure 3: Microscopic picture of ocular surface impressigtotogy showing keratinized squamous epithelium

Impression cytology in intrinsic diseases like péigpid, chemical burns: In such conditions, both palpebral and
bulbar conjunctiva are involved. If the goblet ceénsity is <500 cell/mf(grade 2 or 3), the presence of intrinsic

diseases should be suspected.

Nelson and Wright [15] in a study showed that the
goblet cell loss in keratoconjunctivitis sicca 8% in

the inter-palpebral bulbar conjunctiva and 60%he t
inferior palpebral conjunctiva. The goblet cell dign
loss in ocular pemphigoid is 96% in the inter-palaé
conjunctiva and 95% in the inferior palpebral
conjunctiva. In Stevens-Johnson syndrome, the gjoble
cell density loss is 99% in the inter-palpebralbiaul
conjunctiva and 98% in the inferior palpebral
conjunctiva.

Impression cytology in mucopolysaccharidoses 1V: In
MPS IV, impression-acquired epithelial cells showed
cytoplasmic granularity, which stained positivelythw
Alcian blue. Transmission electron microscopy shows
sub cellular vacuoles bound by a single membrane
containing fibrillogranular conclusions.

Impression cytology in chlamydial conjunctivitisn |
inclusion conjunctivitis, impressions from the pethpal
conjunctiva show the presence of basophilic inclusi

in the cytoplasm of the epithelial cells, which are
suggestive of elementary bodies.

Impression cytology in herpes zoster ophthalmicus:
Impression cytology from cutaneous vesicular lesion
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shows the presence of multinucleated giant epéheli
cells.

Allergic eye disorders: impression cytology froneth
conjunctiva in allergic eye disorders shows thesenee
of eosinophils/eosinophilic granules.

Conjunctival changes in contact lens wearers: hta

lens wearers, squamous metaplasia is seen on
impression cytology, which has been defined by §sen
as -the pathological transition of a non-keratidize
stratified epithelium either secretory or non-stamgto

a non-secretory keratinized epithelium [8]arious
changes seen in the conjunctival epithelial celiéctv
indicate squamous metaplasia are- alteration in the
shape (pyknosis, shake like chromatin) and dertdity
the nucleus (altered N/C ratio), increase in thxe sif

the epithelial cells and decrease in the goblet cel
density [16].Other changes seen are- greater expression
of HLA DR and CD23 [17] and decreased expression of
three out of five anti-oxidant enzyme genes [18].
However, these changes are reversible, not rekated
the material of the contact lenses and the durdton
which the contact lenses are worn [8].

Impression cytology in Vitamin A deficiency: In sem
of the studies, it was shown that impression cygplo
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can be used to study the conjunctival changes én th
avitaminosis [19, 20]The changes seen were increased
epithelial cell size and reduced goblet cell densit
xerophthalmia. However, in another study, it was
observed that impression cytology is not useful in
detecting the changes in the conjunctiva in cood#i
like vitamin A deficiency [21].

Impression cytology in systemic diseases: In psi¥ja
impression cytology showed squamous metaplasia as
well as increase in goblet cell density [23]xty-six
percent of the patients with chronic renal failshewed
Grade 3 changes of squamous metaplasia on impmnessio
cytology [23].Acne vulgaris also sows the changes of
squamous metaplasia [24].

Impression cytology in acanthamoeba keratitis: In a
study, it was established that conjunctival impi@ss
cytology gives a high yield (94.6%) for the diagisasf
acanthamoeba keratitis. This demonstrates the qmese
of acanthamoeba trophozoites and cysts in the
conjunctival epithelial cells [25].

Immunocytochemistry  findings on impression
cytology in various ocular surface disorderg26]:

Normal conjunctiva: In normal conjunctiva,
immunological study for class Il antigen HLA DR and
IGE receptor CD23 are negative.

Chronic conjunctivitis: In chronic conjunctivitigoth
the monoclonal antibodies were positive. Howevsg u
of topical steroids prevents the expression of g¢hes
markers in the conjunctival cells.

Dry eye conditions: In Sjogren's syndrome,
conjunctival cells are positive for HLA DR, but nioir

IGE receptors. In Steven-Johnson syndrome, both the
antibodies were strongly positive.

Conclusion

For diagnosing the ocular surface disorders, variou
techniques available are conjunctival swabs/
biopsy/scraping etc. Impression cytology in comnmgami

to all these techniques has the advantages like @fas
manipulation, less traumatic to the patient; it has
attracted the ophthalmologists’ attention in the
diagnosis and study of various ocular surface disar.

It is non-invasive and reproducible technique. @cul
surface impression cytology has been found immgnsel
helpful in diagnosing dry eye states, following ithe
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course with treatment. It has been of great help in
diagnosing and staging squamous metaplasia asawell
follow up following resection or therapy with
mitomycin C. Immunological markers like HLA DR
and IGA receptor CD23 also help in diagnosis and
differentiation of various ocular surface disorders
However, the full potential of ocular surface ingsi®n
cytology remains to be explored.
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