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y. CB. Teopau Coduticku 1 UHBa3uBeH Memog 3a XucmoAo2u4Ho U3cAegBae Ha 04Hama noBbpxHocm.
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memog, BvbBegeH om LieHz U cbmp., U CMaHgapmMHU XUCMOAO2UYHU MeXHUKU.

Mamepuaau u memogu: [TpoBegeH 6e aHaAU3 Ha UMNPECUOHHA LuMoAo2uA om 31 nauueHmu (36 o4u) u
15 3gpaBu kormpoau (30 oyu), npemuraau npe3 Kaurukama no oyHu 6oaecmu, YMBAA ,AnekcangpoBeka’,
Pesyamamu: M13caegBaHama amoA02uA Ha 04Hama NoBbpxHocm 6e npegcmaBeHa om UHCYyUUUEHUUA
Ha AumbaaHume cmBoaoBu kaemku npu 77.42% (n=24), kamo npu 18 om maAx ma 6e acouuupaHa ¢
HeBpompoduyHa kepamonamud. OnmuyHama koxepeHmHa momozpadua nokasa enumeaHu gedekmu 8
80.65% (n=25), cmpomanHa xuneppedaekmuBHocm npu Bcuuku nauUeHMU U cNeUUdUYHU USMEHEHUA.
lpobume, obpabomeHu no kaacuyeckama memoguka Ha LigHe, geMoHCMpupaxa XunepueAyaapumem u
xapakmepHa mophono2ua Ha korlorHkmuBHUMe u po2oBuuHu kaemku. Haauyuemo Ha PAS+ kaemku 8
p020BuyHUA enumen e beaez 3a korlorkmuBaausauus, yemaroBeH npu 87.09% (n=27) om nauugHmume.
B Hakou cayyau 6e HabalogaBaHa kepamuHu3auuA Ha enumeaa. Bb3naaumeAHa UHGUAMPauua be
omkpuma npu 67.74% (n=21) om u3cAegBaHume nauueHmu, nopagu HaAU4UEMO Ha XunepueAyAapumem
npeueHkama 3a muna kaemoyHa peakuus e 3ampygHeHa. CmaHgapmHume XUcmoAO2UYHU Npenapamu
gemMoHCcMpUpaxa XunougAyAapumem, MH020CA0eH NAOCbK HeBpoz20BABaw, enumea, kamo 8 31.25%
ce HabalogaBaxa npoMeHU, xapakmepHu 3a pe2eHepamopHU npouecu. KaembyHama MopdoAaozua npu
Bov3naaumenna peakuus no3BoaaBawe onpegeaare Ha kaemkume kamo AuMGouumu UAU HeympoQuAu.
3akaloueHue: V1360pom Ha mMemog 3a 06pabomBaHe Ha npobume mpA6Ba ga Gbge CbobpaseH ¢
uscaegBaHama namoaozud, kamo e Heobxogum UHguBugyaAusupaH nogxog kom Bceku nauueHm 3a
ONMUMaAHU gUa2HOCMUYHU U mepaneBmuyHu pe3yAmamu.
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Materials and Methods: Analysis of 31 patients (36 eyes) and 15 healthy controls (30 eyes) from the
Department of Ophthalmology, Alexandrovska University Hospital was conducted.

Results and Discussion: The pathology included mainly limbal stem cell deficiency in 77.42% (n=24)
of the patients, 18 of whom had associated neurotrophic keratopathy. Optical coherence tomography
demonstrated epithelial defects in 80.65% (n=25), stromal hyperreflectivity in all patients and specific
changes. Samples processed using the classic method of Tseng et al., demonstrated hypercellularity and
characteristic morphology of conjunctival and corneal cells. PAS+ cells in the corneal epithelium is a hallmark
of conjunctivalization, which was present in 87.09% (n=27) of the patients. In some cases, the stratified
squamous epithelium was keratinizing (keratinization). Inflammatory infiltration was found in 67.74% (n=21)
of patients. However, due to hypercellularity the assessment of the reaction type was ambiguous. Standard
histological samples demonstrated hypocellularity, stratified squamous non-keratinizing epithelium, and in
31.25% typical finds of regenerative processes were present. Cellular morphology in inflammatory reactions
allowed defining the cells as lymphocytes or neutrophils.

Conclusion: The method of choice for processing the samples should be tailored to the investigated
pathology and an individualized approach to every patient is required in order to obtain optimal diagnostic

and therapeutic results.

Keywords: impression cytology, neurotrophic keratopathy, ocular surface

BbBEJEHNE

C mepmuHa 04Ha noBvpxHocm, BvBegeH om Tseng u Tsubota (1), ce
0603Ha4aBa enumeAHUAM cAOU, nokpuBaw, NpegHUA Ce2MeHm Ha
okomo. Tod BkalouBa gBa XucmoAO2UYHO U GU3UOAOZUYHO PA3AUYHU
BugoBe enumea — pozoBuyeH u koHlonkmuBeH. [Mpu pasAuyHu
NoBbpXHOCMHU  3360AABaHUA ce  HabalogaBam  xapakmepHu
NPOMEHU B MO3U enumeAeH cAol, 0CHOBHO Memanaasua kom no-
pesucmeHmHuA korlorkmuBeH peHomun u gopu kepamuHu3auua.
Eebepm u comp. npe3 1977 2. (2) BwvBexkgam umnpecuoHHama
uumoAozuA kamo aamepHamuBeH Ha ekcuusuoHHama 6buoncus
MUHUMAAHO UHBa3uBeH mMemog 3a XUCMOAO2UYHO U3cAegBaHe Ha
04YHama noBvbpxHocm. BnocaegecmBue mol Hamupa NpUAOXKEeHUE
npu u3cAegBaHemo Ha 20AAM 6pol 3ab0AABaHUA, BkAlouumeAHo
naockokaembyHa  Memanaasua  (3), kepamokorlorkmuBumuc
cuka (4), geduuum Ha BumamuH A (5), amonua u BepHareH
koHlokmuBum (6), aBmoumyHHU 3a60AABaHUA kamo CUHgpOM
Ha CmuBoHC-[koHCbH U 04eH uukampusupaw, nemdpuzoug (7),
MaAUZHEHU MyMOpU — kapuuHoma UH cumy u meaaHomu (8-10),
MPOpUYHU U Qgez2eHepamuBHU Npouecu — UHCYQUUUEHUUA Ha
AuMbarHume cmBoroBu kaemku (11), nepudepeH yauepamuBeH
kepamum u gpyau. MoAy4yeHUMe npobu mMo2am ga ce uscaegBam
ypes cBemaunHa u eaekmponHa Mukpockonua u om max Moke ga
ce u3oAupa [JHK 3a 2eHemuyHu uscAaegBanua (12). Memogom ce
u3noA3Ba npu guazHocmukama Ha noBopXHOCMHU UH(GEeKUUO3HU
NPOUECU, NPUYUHEHU OM XAamugua, akaHmameba, xepnec-Bupycu
u ageHoBupycu (13,14).

LleaHaHacmoAw,omo npoy4Bare be ga ce onpegeAdm HacmbnUAUME
XUCMOAOUYHU U BUOXUMUYHU NPpOMEHU B npobu UMNPECUOHHA
UUMOoAO2UA NPU  NauueHmu ¢ Bo3naAumeAHu, MyMOPHU U
ge2eHepamuBHU 3ab0AABaHUA HA O4YHama noBbpxHOCM U ga ce
OUEHAM guazHocmuyHume Bo3mokHocmu Ha kaacuyeckua Memog,
BvBeger om LleHz u comp. (3), U CMAHZapMHU XUCMOAO2UYHU
MmexHUkU.

INTRODUCTION

Tseng and Tsubota (1) introduced the term ocular surface to signify the
epithelial layer covering the anterior segment of the eye. It comprises
two histologically and physiologically different types of epithelium
— corneal and conjunctival. The spectrum of ocular surface disease
leads to typical changes in this layer — mainly metaplasia towards the
more resilient conjunctival phenotype and even keratinization.

In 1977 Egbert et al. (2) introduced impression cytology, a minimally
invasive method for histological examination of the ocular surface, as
an alternative to excisional biopsy. Thereafter it was used ina number of
pathologies, including squamous metaplasia (3), keratoconjunctivitis
sicca (4), vitamin A deficiency (5), atopic and vernal conjunctivitis (6),
autoimmune diseases, e.g. Stevens-Johnson syndrome and ocular
cicatricial pemphigoid (7), malignant tumors - carcinoma in situ and
melanoma (8-10), neurotrophic and degenerative conditions — limbal
stem cell deficiency (LSCD) (11), peripheral ulcerative keratitis etc.
The samples can be examined by light and electron microscopy, and
DNA for genetic testing may be extracted, as well (12). The method is
also used in the diagnosis of superficial infectious diseases, caused by
chlamydia, acanthamoeba, herpetic viruses and adenoviruses (13,14).

AIM

The purpose of this study was to determine the histological and
biochemical changes in impression cytology samples in patients with
metaplasia, inflammatory and degenerative ocular surface disease
and to assess the diagnostic capabilities of the classical method
introduced by Tseng et al. (3) and standard histological techniques.

MATERIALS AND METHODS

This was a prospective observational study, approved by the Ethical
Committee of Medical University Sofia (Resolution for Project N
8348/22.11.2018). Informed consent was obtained from all patients
and the procedures were conducted in accordance with the tenets of
the Declaration of Helsinki.
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MATEPWUAAI 1 METOAN

MpoBegeHo 6e npocnekmuBHO 06CEPBAULIOHHO  Npoy4BaHe,
0g0bpeHo om emuyHama komucua npu Meguuurcku yHuBepcumem
— Codua (PeweHue kbm Tlpoekm N° 8348/2211.2018 2.).
Om Bcudku yyacmHuuu 6e B3emo UHGOPMUPAHO CbzAacue U
npouegypume 6axa npoBegeHu, cnasBatku emuyHuMe cmaxgapmu
Ha XeAsurkckama gekaapauus.

MpoBegeH 6e aHaAu3 Ha Npobu UMNPECUOHHA uumoAozuA om 31
nauueHmu (36 oyu) Ha cpegHa Bbspacm 56.9 2oguHu, om 19 go
85, om koumo 13 moxke u 18 XeHu u 15 3gpaBu koHmpoau (30
oyu), npemuHaau npe3 Kauxukama no ouHu 6oaecmu, YMBAA
»AnekcargpoBcka®.

MpoBegeHu 6AXa pPymUHHU O(MAAMOAOUYHU  U3CAEgBaHUA
— 3pUmeAHa ocmpoma,  MOoHomempud,  6uomukpockonus,
odmaamockonua. OnmuyHa koxepeHmHa momozpadua Ha npegeH
oyeH ceameHm (AS-0CT) be u3noa3BaHa 3a ouerka Ha gedekmume
B enumeAHUs CAOO U CMPOMAAHOMO 3acAzaHe. 3a ymouHABaHe
Ha kaembyHume npomeHu npu Bcuuku nauueHmu 6e npoBegeHa
UMNPECUOHHA UUMOAO2UA C UEAYAO30aUEMamHU uAmpu ¢ pasMep
Ha nopume 0.4 mukpomempa no ymGBvbpgeHama Mmemoguka,
onucara om Llere u comp. lpu 16 om nauueHmume npenapamume
ce 06pabomuxa goNbAHUMEAHO NO CMAHFapMHU UUMOAO2UYHU
memogu (Llumokoaop u Manerxadm). HabalogaBaHume npomeHu
6Axa cpaBHeHu ¢ npobu om 3gpaBu gobpoBoAuu 6e3 cyoekmuBHu
onaakBaHus U 6e3 gaHHU 3a 3a60AABaHUA HA 04HaMa NOBoLPXHOCM.
Memogukama BkalouBa nocmaBaHe Ha monukaAHa aHecmesus,
umnpecus B obracmma Ha pozoBuuama ¢ Aeko npumuckaHe Ha
UeAyA030auemamHua Guambp, mpaHchep Ha noaydeHume kaemku
u dukcupare Ha puambpa BvB8 GopmaruHoB pasmBop.

3a BusyaAusupaHe Ha mokaHume nog cBemautHa Mukpockonua be
u3n0A3BaH kaacuyeckusm Memog 4pes MapkupaHe ¢ XemamokCuAuH
U e03UuH, lMananukoaay u neptogHa kuceauna Ha LWud (Periodic acid
Schiff - PAS) gupekmHo Bbpxy ueAyA030auemamHua GUAMbP.

Mpu uUMoAo2UYHaMa 0bpabomka 6axa u3noA3BaHu cmaxgapmHume
mexHuku ¢ Liumokoaop u Manexxadm Bopxy MamepuasHo cmbkao
creg Gukcupane (air-drying).

PE3YATATI

Mpu 3gpaBume  koHMPOAU  pymUHHUME  OGMAAMOAO2UYHU
uscAegBaHuAs He @eMOHCMpUpaxa nNAamoAO2UA HA OYHama
noBbpxHocm.

CybekmuBHama cumnmomamuka npu  nauueHmume  Cbe
3a00AABaHUA Ha OoyHama noBvpxHocm BkalouBawe gpasHeHe,
CbA3eHe, guckomdopm, GpomoyyBemBumeAHOCm, HamaAeHue Ha
3pEHUEMO.

3cAegBaHama namonozuA Ha o4Hama noBobpxHOCM 6e OCHOBHO
npegcmaBeHa Om UHCYUUUEHUUA Ha AumbaAHUMe cmBonoBu
kaemku npu 77.42% (n=24), kamo npu 18 om mAx mA b€ acouuupaxa
¢ HeBpompoduyHa kepamonamua. [pyau npoyyeHu 3aboAABaHuA
BknloyBaxa ouHa posaued, nepudepeH yauepamuBeH kepamum,
nmepu2uym,  nAockokaemoyHa  mMemanAasus U po20BUYHU
gucmpoduu.

Mpu Bcuvku nauueHmu ce HabalogaBaxa xunepemus Ha
korlorkmuBama, noBbpxHocmHau/uau gbabokaHeoBackyaapusauua
Ha po20Buuama, HamaAeHa po2oBuyHa npo3payHocm, moykoBugHo
bacpeHe ¢ ayopecueur (Que. 1A). Tpu nauueHmume ¢
HeBpompoduyHa kepamonamuAa ce HabalogaBaxa po20BuyHU

Analysis of impression cytology samples from 31 patients (36 eyes)
with mean age 56.9 years, range 19-85, of whom 13 males and
18 females and 15 healthy controls (30 eyes) form Alexandrovska
University Hospital was performed.

All subjects underwent routine ophthalmologic examination — visual
acuity assessment, biomicroscopy and ophthalmoscopy. Anterior
segment optical coherence tomography (AS-OCT) was used to
assess the epithelial defects and stromal involvement. To study
cellular changes impression cytology samples from all participants
were collected using cellulose-acetate membrane filters with pore size
0.4 micrometers by the established technique of Tseng et al. In 16 of
the patients the samples were additionally processed using standard
cytology methods (Cytocolor and Papenheim). The samples were
compared to healthy subjects without subjective symptoms and no
ocular surface disease.

The procedure included instillation of topical anesthetic, impression
on the corneal defect with gentle pressing of the filter, transfer of the
sampled cells and inserting the filter in formalin solution.

To visualize the tissue under light microscopy the classic method with
hematoxylin and eosin, Papanicolau and Periodic acid-Schiff was
used directly on the filter paper.

Standard cytology techniques include application of Cytocolor and
Papenheim reagents directly on the glass slide after air-drying.

RESULTS

Routine ophthalmic examination of healthy controls did not reveal any
ocular surface pathology.

Patients with ocular surface disease had subjective complaints of
irritation, tearing, discomfort, photosensitivity, decrease in vision.
Ocular surface pathology mainly included limbal stem cell deficiency
in 7742% (n=24), associated with neurotrophic keratopathy in 18
of these patients. Other ocular surface disorders (OSDs) included
ocular rosacea, peripheral ulcerative keratitis, pterygium, squamous
neoplasia and corneal dystrophies.

All patients demonstrated conjunctival hyperemia, superficial and/
or deep corneal neovascularization, reduced corneal transparency,
stippled fluorescein staining (Fig. 1A). Patients with NK had corneal
ulcers with duration of more than 3 weeks with thickened round edges
and a surrounding zone of epithelial weakness.

AS-OCT demonstrated epithelial defects in 80.65% (n=25) of the
patients (Fig. 1B), stromal hyperreflectivity in all of the patients, some
specific signs — loosely attached hyperplastic epithelium in ocular
surface squamous neoplasia (OSSN), compact subepithelial fibrous
tissue in pterygium, loss of palisades of Vogt in associated LSCD.
Samples processed using the classic method of Tseng demonstrated
hypercellularity, conjunctival and corneal cellular morphology
corresponding to previous data and specific to the pathology changes
(Fig. 2A). Detection of PAS+ cells in the corneal epithelium is
typical of conjunctivalization, which was present in 87.09% (n=27)
of the patients. In 41.93% of the cases severe xerosis with stratified
squamous keratinized epithelium metaplasia was demonstrated by
the Papanicolau stain (Fig. 3). Inflammatory infiltration was present in
67.74% (n=21) of the patients, but cellular details were not distinctive
of the type of the reaction (neutrophilic, lymphocytic, etc.). In a patient
with OSSN impression cytology demonstrated altered nuclear-
cytoplasmic ratio, high numbers of nucleoli, diskeratosis with clusters
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A36u ¢ gaBHocm noBeye om 3 cegmuuu, ¢ nogkonaHu povboBe u
HECMAbuAHOCM Ha enumeAHuUA cAol okoao gedekma.

OnmuyHama koxepeHmHa momozpadua nokasa enumearu gedekmu
8 80.65% (n=25) om nauuermume (Que. 1B), cmpomaaxa
xuneppedaekmuBrocm npu Bcuyku nauueHmu, Hakou cneuuduyHu
U3MEHEHUA — XAabaBo npukpeneH xunepnaacmuyeH enumeA npu
naockokaembyHa Memanaasua Ha 04Hama noBbpxHOCM, NAbMHA
(Gubpo3Ha mokaH CybenumeAHo npu  GopMupaH NMepuauyMm,
3aAu4aBaHe Ha AumbaaHume naaucagu Ha (Qoem npu acouuupat
geduuum Ha AumbarHume cmBoaoBu kaemku.

[pobume, obpabomeHu no kaacuveckama memoguka Ha
LleH2, gemoHcmpupaxa XxunepueAyAapumem, MOp(GOAO2UA Ha
koHloHkmuBHume u pozoBuyHu kaemku, cvomBemcmBawia Ha
onucaHama B8 Aumepamypama U munuyHU 3a u3cAegBanama
namoaozud npomeru (Quz. 2A). Haauyue na MAC+ kaemku B8
p020BuyHUA enumeA e 6eaez 3a koHloHkmuBaausauus, kodmo be
ycmaroBeH npu 87.09% (n=27) om u3caegBaHume nauueHmu. B
41.93% om cayyaume 6e ycmaHoBeHa mexka kceposa Ha enumeaa
¢ MemanAasus kbM MH020CAOEH nAOCbk BpozoBaBaul enumea
(kepamunusauus), mapkupara ¢ peakmuBa Ha Nananukoaay (Que.
3). Bu3naaumeaHa uHpuampauus 6e omkpuma npu 67.74% (n=21)
om uscregBaHume nauueHmu, kamo kaemvuHume gemadau
mpygHo no3BoaABaxa ga ce HanpaBu npeueHka 3a muna Ha
peakuuama (HeympoduAHa, AUMPOUUMHA U m.H.). pu npoba om
nauueHm ¢ naockokaembyHa MemanAasus Ha 04Hama noBbpxHocm
(ocular surface squamous neoplasia — OSSN) umnpecuoHHama

of metaplastic cells. Based on this result an incisional biopsy was
performed and revealed carcinoma in situ.

Samples from deep ulcers with surrounding epithelial weakness
and bullous keratopathy contained more cells from the basal layers
without implication of consecutive impressions.

A disadvantage we found is the momentary transparency of the filter
strip after transfer from xylene to mounting medium, which warranted
repeated xylene use to visualize the cells without artefacts.

Standard histological samples processed using Cytocolor and
Papenheim demonstrated predominant hypocellularity, typical
stratified non-keratinized squamous epithelium (Fig. 2B). Sparse
cylindrical cells were observed. A total of 31.25% of the samples
demonstrated a regenerative state of the epithelium. Cellular
morphology in inflammatory infiltration was detailed enough to
determine the reaction as lymphocytic or neutrophilic. One sample
demonstrated intracytoplasmic inclusions, typical of active herpetic
infection (Fig. 4).

Normal distribution of corneal and conjunctival cells was present in
all healthy controls. Corneal epithelium is squamous with low nuclear-
cytoplasmic ratio. Conjunctival epithelium is cylindrical/cuboidal and
presence of PAS+ cell rich in mucin is a characteristic find.

DISCUSSION

Ocular surface diagnostic methods are of interest both for the scientific
research field, as well as in the setting of clinical application.

Fig. 1. A. Patient with neurotrophic keratopathy following chronic Alcain abuse. B. AS-OCT in the same patient demonstrating extensive de-epithelization, moderate stromal
hyperreflectivity and a stromal defect
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Fig. 2. A. Sample of a patient with neurotrophic keratopathy after herpes zoster processed using the method of Tseng et al., demonstrating keratinization and
conjunctivalization. (PAP, PAS, x100). B. Sample from the same patient processed using cytological techniques (Cytocolor, x100)
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Fig. 3. Keratinization (PAP, x100)

UUMOAO2UA  EMOHCMPUPA U3MEHEHO CbOMHOWEHUE  AGPO-
uumonaasma, MHokecmBo HykaeoAu, guckepamosa ¢ kabcmepu om
mMemanaasupaau kaemku. Ha 6asama Ha noAyYeHUA peayamam ce
npoBege UHUU3UOHHA buoncus, koamo gemoHcmpupa kapuuHoma
UH cumy.

Mpu HaAuyue Ha gbAbOka A3Ba C enumeAHa HecmabuAHocm
U OyA03HA kepamonamua UEAyAO30auemamHuam ¢uamop 6e
gupekmHo HamoBapeH ¢ kaemku om 6a3aAHUMe cA0eBe, 6e3 ga e
HE0bX0guMO NpuAazaHemo Ha koHcekymuBHU uMnpecuu.
Hegocmamvk Ha memogukama, koomo 6e ycmaHoBeH, e
kpamkompalHomo onpo3payaBaHe Ha QUAMbPHAMA AEHMa CAEQ
nocmaBare B kcuaeH u dukcupaHe B XxucmoAoz2uyeH npenapam,
HaAa2awo NoBmopHO mpemupaHe ¢ kcuAeH 3a Bu3dyaAusauua Ha
knemku 6e3 apmedakmu.

CmaHgapmHume  XUCMOAO2UYHU  npenapamu,  MapkupaHu
¢ Uumokorop u ManeHxalm gemoHCMpupaxa No-4ecmo
XunoueAyAapumem, MmunuyHa Haxogka 3a MHO20CAOEH NAOCHK
HeBpozoBaBaw, enumea (Que. 2B). HabalogaBaHu 6Axa eguHUYHU
UUAUHgpUYHU  knemku. B 31.25% ce HabalogaBaxa npomeHu,
xapakmepHu 3a peaeHepamopHu npougcu B8 enumena. Kaemoysama
moporoeus  npu  Bo3naaumeaHa  peakuua  nosBoadBawe
onpegeAdre Ha kaemkume kamo aumpouumu uau Heympoduau. B
eguUH OM npenapamume 6Axa HabAlogaBaHu UHMpauUMonAasmMeHu
BkalouBaHus, xapakmepHu 3a akmuBHa xepnemuyHa UHGekuus
(Que. 4).

Mpu u3caegBaHume 3gpaBu gobpoBoAuu ce  HabalogaBa
HODMAAHO —pasnpegeAeHue Ha koHloHkmuBHU U po20BUYHU
kaemku. MopdoAo2uyHo po2oBuyHUAM enumeA € NAOCHK ¢ Hucko
HyAkeouumonaaameHo omHoweHue. KonlorkmuBHusm enumena e
UUAUHgpUYeH/kybuyeH ¢ Haauyue Ha MAC+ kaemku, HamoBapeHu
C MYUUH.

ANCKycnAa

JuazHocmukama Ha oyHama noBbpxHocm npegemaBaaBa uHMepec
kakmo ¢ Hay4Ho-meopemuyHa HacodeHocm, maka u 8 npuAokHo-
kAuHUYeH acnekm.

Hanpegokbm BvB8 Bb3mokHocmume 3a u306pasaBaqe Ha npegeH
04YeH CEe2MEHM ype3 onmuyHa koxepeHmHa momozpadua gaBa
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Fig. 4. Cytoplasmic inclusions typical of herpetic virus infection (Cytocolor, x200)

Advances in anterior segment imaging using optical coherence
tomography create the opportunity to assess the presence of
destructive, bullous or hyperplastic changes in the epithelium (15).
Stromal hyperreflectivity was observed in all patients, regardless of
the overlying layers’ condition. This may signify keratocytes migration
and inflammatory infiltration as a result of epithelial changes or as a
primary focus of damage with secondary superficial impairment (16).
One disadvantage of AS-OCT is lacking the resolution to visualize
single cells.

Impression cytology is alternative to conventional biopsy, which even
though is not diagnostically equivalent, carries information about
alterations in the ocular surface and is irreplaceable as an ancillary
diagnostic method.

Advantages of the classical method, described by Tseng et al. is the
detection of PAS+ cells in corneal epithelium, which was often found
as a marker of conjunctivalization, as well as areas of keratinization
stained with Papanicolau. Conjunctivalization was typical in LSCD,
but was also present in other conditions (ocular rosacea, pterygium),
which may influence therapeutic strategies.

Samples from deep ulcers with epithelial weakness and bullous
keratopathy were hypercellular and mounted with cells from the deep
epithelial layers, which is probably due to damaged intercellular
contact with loss of hemidesmosomes as a result of excessive volume
of fluid in the intercellular space (17).

Disadvantages were the inability to determine the inflammatory
reaction as neutrophilic or lymphocytic, as well as the momentary
transparency of the filter strip after transfer from xylene to mounting
medium, which warranted repeated xylene use.

Standard cytological techniques using Cytocolor and Papenheim
demonstrated better specificity as to the type of inflammatory cells.
Impression cytology samples processed in this manner demonstrated
frequent hypocellularity and obvious regenerative processes in the
epithelium. The cytoplasmic inclusions observed in one patient
pointed to active herpetic virus infection, which was etiologically
treated. These standard cytological techniques using Cytocolor and
Papenheim were applied successfully for the first time to impression
cytology samples.

Of distinct diagnostic value was the result obtained from the patient
with OSSN, based on which a successful medical treatment with
cytostatic drugs was conducted.
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Bb3mokHOCM ga Ce OUEHU HaAuduemo Ha gecmpykmuBHu,
OYAO3HU UAU XUNEPNAACMUYHU U3MEHEHUA B enumeAHus cAol
(15). Busyaausupa ce cmpomaAHa xunepedaekmuBHocm npu
Bcuyku uscaegBaru nauueHmu, He3aBucuMo 0mM CbCMOAHUEMO Ha
HagaeXawume caoeBe. ToBa moxke ga ce gbaku Ha koHueHmMpauus
Ha kepamouumume u Bv3naaumeaxa uHduampauua kamo peakuus
Ha HacmobnuAume NpoMeHu B enumeaa UAu nbpBuyHa yBpega Ha
cmpomama, koamo Bogu go BMOPUYHO 3acA2aHe Ha enUMeAHUME
knemku (16). Hegocmamuok Ha memogukama e HeBb3moXkHocmma
3a BuayaausupaHe Ha omgeAHu kaemku.

IMnpecuoHHama UUMOoAO2UA € aAmepHamuBeH Memog Ha
buoncusma, koamo, makap ga He e CbC Cbllama guazHOCMUYHa
cmodHocm, gaBa uHOpMauus 3a npomudawume npougcu B8
0YyHama noBoLpxXHOCM U € He3ameHuM kamo QgonbAHUMEAEH
guazHoCMUuYeH Memog.

MpegumcmBama Ha kaacuveckama memoguka, onucaHa om LlgHe
u comp., & uHpopmauuama 3a MAC+ kaemku B poz2oBuyHama
noBopxHocm, koemo 6e 4ecmo ycmaHoBABaH bere2 3a
koHlorkmuBaausauus Ha po2oBuyHus enumea, kakmo u HaAuyuemo
Ha Oazpewlu ce no [lanaHukoray 30HU Ha kepamuHusayus.
KonloHkmuBaausauua ce omkpu npu Bcuuku nayueHmu ¢ AUMbaAHa
cmBoroBokaembyHa UHCYGUUUEHUUA, HO U npu HAakou gpyau
3a60AABaHUA (04HA po3aued, nmepuauym), koemo moke ga uma
omHoweHue kbm mepaneBmuyHomo noBegeHue.

Mpu HaAuvue Ha gbAboku A3BU C enumeAHa HecmabuAHocm
U OyAo3Ha kepamonamus npobume 0Axa XunepueAyAapHu U
06xBawiaxa basarHume cAoeBe Ha enumeaa, koemo BepoAamHo ce
gonku Ha HapyweHu mexXgykaemoyru koHmakmu ¢ paspywaBaHe
Ha xemugecmo3omume mexXgy enumearume kaemku, BcaegemBue
Ha ekuecuBHomo HampynBaHe Ha meyHocm B mexkgykaembyHume
npocmpaxcmBa (17).

Hegocmamuok Ha memogukama e HeBb3mokHOCMMa 33 ONpegeAnHe
Ha Bv3naaumeaHama uHuAMpauua kamo HeympouAHa UAU
AUMpOoUUMHa, kakmo u HempadHomo onpo3payaBaHe Ha Guambpa
cAeg dukcupaHe B XucmoaozuyeH npenapam, Haaz2aulo NoBMOopPHO
mpemupaHe ¢ KCUAeH.

CmaHgapmHume  uumoAo2uyHu  mexHuku ¢ Llumokoaop u
ManeHxaim ca ¢ no-Bucoka 4yBecmBumeaHocm cnpamo Buga
Ha Bb3naaumeAaHume kaemku. [Tpobume Om  UMNPECUOHHa
UUMOAO2UA, 06pabomeHU No Mo3u Memog, geMoHcmpupaxa no-
4ecmOo XUnougAyAapumem U AcHa Bu3yaAusauus Ha npomuyawlu
pe2eHepamopHU  npougcu B enumera.  YcmaxoBeHume
UHpauumonaasmeHu BkaloyBaHua npu eguH om CAy4aume Haco4uxa
kom akmuBHa xepnec BupycHa uHdekuus, 3a koamo 6e npoBegeHa
eMUOAO2UYHA MepanuA. VIMEHHO CmMaHgapmHume UUMOoAO2UYHU
mexHuku ¢ Llumokoaop u Manexxadm 3a nbpBu nom ce npuAazam
YCNEWHO Bopxy NPObU OM UMNPECUOHHA UUMOAQ2UA.

C ocobeHa guaeHoCMUu4Ha CMOOHOCM O& pesyAmamom om
npoBegeHama UMNPECUOHHA UUMOAO2UA NPU NAUUEHM ¢ kapuuHoma
UH cumy, Ha 6azama Ha koimo ycnewHo 6e npoBegeHa mepanus ¢
uumocmamuk.

3AKAHOYEHNE

IMnpecuoHHama UUMOoAO2UA & gOCMbneH HeuHBasuBeH Memog
332 QuaecHocmuka Ha 3aboAABaHUA Ha OyHama noBvbpxHocm,
gONpuUHacAW, 3a NO-MOYHO pa3no3HaBaHe Ha nNpomuyallume
NamoAO2UYHU npouecu. 1360pbm Ha Memog 3a 06pabomBaHe Ha

CONCLUSION

Impression cytology is an accessible non-invasive method for ocular
surface disease diagnosis, which contributes to more accurate
knowledge of the pathological processes involved. The method
of choice for processing the samples should be tailored to the
investigated pathology and an individualized approach to every patient
is required in order to obtain optimal diagnostic and therapeutic
results.
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