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Abstract

In olden days, specificity and sensitivity of oral cytology is poor. Utilizing traditional oral cytology for the
conclusive diagnosis of malignancyand premalignant lesions. But with the recent cytological techniques
paves cytology to conclude a final diagnosis. This reestablished interest is somewhat because of the
presentation of a specific brush that gathers a full-thickness epithelial sample and not simply sloughed cells,
just as examination of that sample with computer support and analysis. There is an assortment of adjunctive
strategies have been acquainted with possibly upgrade the finding of the cytologic examples including DNA
examination, immunocytochemistry, molecular analysis, and liquid based preparations. An expansion in
sensitivity (>96%) and specificity (>90%) of the oral brush biopsy with computer support, diagnosis has
been accounted for detection of malignant and premalignant lesions. Brush cytology is significant to forestall

misdiagnosing suspicious oral lesions.
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Introduction

Oral squamous cell carcinoma (OSCC) is related
with high morbidity and mortality, which is expected, in
any event in part, to late detection!!'l. Early diagnosis and
treatment of OSCC are the best mediations for improving
patient’s welfare and living quality of life. In spite of the
checked advances in treatment of different malignancies,
the future of patients with oral malignancies has not
improved for the last 50 years. OSCC is the 6th most
common malignancy in the world. It is assessed that
36,540 (25,420 men and 11,120 ladies) new cases of oral
cavity and pharyngeal malignancies will be analyzed in
the United States during 2010, while 7,880 (5,430 men
and 2,450 ladies) patients will die of the diseasel?!.

It is notable that most of OSCC, if not all, create
in precancerous fields described by explicit genetic
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alterations. Transepithelial “’field mapping biopsies’’
within widespread lesions are much more fundamental
for cytological assessment and further investigation!®],
Precancerous and cancerous oral lesions may imitate any
number of considerate oral lesions showing up as a white
or red lesions (leukoplakia, erythroplakia, and erythro/
leukoplakia)#. The malignant transformation of these
lesions is for the most part surveyed by histopathology
dependent on the presence and the level of dysplasia
in biopsy material, graded as gentle, moderate, and
severel],

Although conventional cytology was utilized for
assessing oral lesions as far back as 1963, it has not
been generally embraced and has fallen into unsavoriness
in many centers in view of helpless affectability and
explicitness for recognizing dysplasia and malignancy.
During the 1980s, a cytobrush was presented for cervical
smears in gynaecological lesions. This procedure
improved the way toward spreading cells on to slides,
contrasted and spreads got by utilizing a wooden spatula,
in this manner improving the quality of the smears!”],
Additionally, sampling of deeper mucosal layers with
insignificant invasion was conceivable, particularly, cells
from the basal and parabasal layers, where most cervical
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intraepithelial lesions or squamous intra-epithelial
lesions normally develop!®l. The transformation of the
cytobrush for oral cancer diagnoses restored significant
enthusiasm for oral cytology. From that point forward,
different investigations have been distributed portraying
diverse symptomatic procedures that have improved the
sensitivity and specificity of regular oral cytology®-1l.
This article reviews the improvements in oral cytological
finding throughout the long term and fundamentally
inspects the more recent adjunctive procedures that have
been utilized toimprove these outcomes.

RECENT ADVANCES
TECHNIQUES:

IN CYTOLOGICAL

The brush end up being a more helpful instrument
to the analyst contrasted and the wooden spatula when
managing oral lesions!'3]. Furthermore, the brush has
been utilized to diagnose other oral lesions like oral
candidiasis, epithelial disease because of Epstein-Barr
infection in oral lesions of hairy leukoplakia, pemphigus,

Herpes simplex infection (HSV), and radiation reaction
[14]

The significance of brush biopsy in assessing
benignlooking oral lesions that would have been
“viewed’’ and not tried has been accentuated in a
multicentre study where almost 5% of such lesions
which were inspected by utilizing brush biopsy,
examined by picture investigation, and later affirmed by
utilizing scalpel biopsy to speak to dysplastic epithelial
changes or invasive cancer 3] If a malignancy covers
an enormous zone, it is essential to cautiously select
the most proper site of the scalpel biopsy. Consolidated
utilization of toluidine blue staining and brush cytology
has likewise been tried to help restrict the correct site
for brushing an lesion. This blend was discovered
to be exceptionally delicate and reasonably specific
for malignant lesionswith false negative rate of 6%
however less delicate for the premalignant lesions [1¢],
Remmerbach et al propounded both the convenience
ofcytology for diagnosing doubtful lesions and the
daily practice use of the AgNOR (nucleolar organizer
regions) examination to decide the nucleolar action of

oral malignancy!'7].

LIQUID BASED CYTOLOGY:

Liquid based cytology (LBC) is an specimen
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filtration strategy that was initially evolved to give a
nearmonolayer of superficial cervical cells that could
be more effortlessly assessed by a cytotechnologist or
a basic computer looking at Papanicolaou smears. Use
of LBC on oral smears gathered by utilizing a cytobrush
has been professed to show noteworthy improvement
in cell dispersion and smear thickness, prompting for
easier detection of abnormal cells!!®]. The flimsy layer
planning licenses less tedious manual investigation,
likened to cervical fluid based arrangements. Reports of
consolidated utilization of an intrusive dermatological
curette and the LBC on oral carcinomas indicated an
affectability of 95.1% and an explicitness of 99.0%!'"1,

Kujan et al demonstrated that immunocytochemical
staining of oral cells dependent on LBC slides is likewise
plausible. All the stained slides in their examination were
steady and introduced great immunoreactivity for fragile
histidine trialgene (FHIT). The human FHIT quality is
a tumor suppressor gene and was recognized at 3p14.2.
Similarly, human papillomavirus (HPV) location in oral
LBC samples was additionally discovered to be solid(?"],

Keratin layer, regularly very thick, keeps malignant
cells from arriving at the superficial layer delivering
conventional oral cytology insufficient for distinguishing
dysplasia and assessing suspicious white oral lesions.
Hence, a conventional oral cytology specimen tests just
the superficial layer and not the whole thickness of the
epithelium, which is needed to excludethe presence of
oral dysplasia or carcinoma, and the specimen will be
inadequate regardless of how it is readied, conventional
or LBC. Besides, LBC was intended for superficial
cytology samples and not biopsies and prompts the
degeneration of epithelial parts and the threedimensional
presentation collected by a brush biopsy (microbiopsies),
which may forestall appropriate microscopic assessment
of the biopsy!?!l. With these impediments, it is likely that
LBC for diagnosing oral lesion is of negligible esteem.

AUTOMATED ANALYTICAL METHODS:

Cytomorphometry. OralCDx (OraCDx Laboratories,
Suffern, NY) is a computer supported method for the
investigation of cell samples gathered by utilizing a
protected brush. This strategy was intended to assess
any oral epithelial anomaly without a conspicuous
etiology for dysplasia or cancer?’). The improvement
over traditional cytology is because of the brush, which
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gathers a total transepithelial sample, including the basal
layer, and the investigation of that sample with computer
support. The computer investigates the examined
computerized microscopic picture of the gathered cells
utilizing a particular neural network-based picture
preparing framework explicitly intended to distinguish
oral precancerous and malignant cells. Measures of
atypia incorporate cell keratinization and morphological
deviations. Speight investigated the different models for
grading of to malignancy(®*). The diagnostic outcomes
and agent samples are introduced to a cytopathologist
who makes the final diagnosis and proposes follow-
up to the clinical specialist for example, clinical close
perception, redo brush biopsy, scalpel biopsy, and so
forth.

HPV AND ORAL CYTOLOGY :

The part of HPV infection in the etiopathogenesis of
oral potentially malignant and malignant lesions has been
widely concentrated as of recent times. HPV (commonly
HPV16) is presently perceived to assume a function in
the pathogenesis of a subset of oral cavity carcinomas,
especially those that emerge from the lingual and palatine
tonsils inside the oropharynx just as the base of the
tonguel?*. The location of HPV in the oral mucosa may
likewise be cultivated by cytology, and the cytologic
discoveries are described by koilocytosis, perinuclear
cytoplasmic haloes, nuclear dysplasia, atypical juvenile
metaplasia, and binucleation. Adjunctive procedures of
distinguishing HPV that have been utilized remembers
for situ hybridization and immunohistochemistry!23].

DNA ANALYSIS:

The ploidy status of oral cells is imperative to
anticipate the lesions that may go through malignant
change. Subsequent to staining with Feulgen dye, the
cytological examples are thought about with a reference
group of 300 ordinary epithelial cells of the oral mucosa.
DNA picture cytometry measures DNA ploidy to decide
the malignant potential of cells. A computer supported
examination has been created to recognize deviations of
cell DNA content. Utilizing this strategy, an expansion
in sensitivity and specificity of oral cytology to 100%
has been reported(?®l. Data on exactness in high-hazard
oral neoplasia are, be that as it may, restricted. Moreover,
in light of the fact that Oral Advance uses a delicate
cytobrush, it is improbable to collect basal cells.
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Semi-automated multimodal cell analysis (MMCA)
is other analysing technique for the early diagnosis
of malignancy for cases with a minimal number of
doubtful cellsl?”]. Application of Feulgen staining, DNA
image cytometry, and finally silver-nitrate staining for
argyrophilic nucleolar organizing regions (AgNORs)
analysis were used in conjugation to identify early
malignant transformation.

SPECTRAL CYTOPATHOLOGY:

Spectral  cytopathology (SCP) is a novel
methodology for demonstrative separation of disease
in individual peeled cells. SCP is done by gathering
data on every cell’s biochemical arrangement by means
of an infrared microspectral estimation, trailed by
multivariate information examination. Deviations from
a cell’s characteristic content produce specific spectral
patterns that are restrictive to the reason for the deviation
or sickness. These exceptional spectral patterns are
reproducible and can be distinguished and utilized
through multivariate measurable strategies to identify
cells compromised at the molecular level by dysplasia,
neoplasia, or viral infection. In an ongoing confirmation
of-idea study, a benchmark for the affectability of SCP
was set up by characterizing solid oral squamous cells
as indicated by their anatomical inception in the oral
cavity[?®l. SCP depends on computerized instrumentation
and unaided programming, and it is asserted to establish
a diagnostic workup of clinical samples destitute of

inclination and irregularity.
NANOCHIP-BASED SYSTEMS:

Weigum et al utilized a solitary nano-bio-chip stage
for molecular and morphologic investigation in oral
exfoliative cytology to upgrade the role and usage of
oral cytology in clinical diagnostics. The coordination
of the nano-bio-chip sensor framework for simultaneous
and quantitative investigation of cellular biomarkers
and cytomorphology has been studied in 41 patients
and 11 controls for multifunctional cytoanalysis. They
discovered six findings to be fundamentally adjusted in
OSCC cytospecimens versus normal mucosa, including
(a)nuclear area, (b) nuclear diameter, (c) cellular area, (d)
cellular diameter, (e) nuclear-to-cytoplasmic ratio, and
(f) EGFR biomarker immunolabeling. These parameters
were additionally discovered to be altogether modified
in oral lesions with diagnosed dysplasia, supporting the
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utilization of these markers as diagnostic marker of early

malignant growth improvement and premalignancy®°].

SALIVARY DIAGNOSTICS:

Oral epithelial cells regularly shed and can be
recognized in salivation and oral washes, making
cytologic and molecular examination of this liquid
appealing for oral cancer screening. The level of apoptotic
cells has been estimated in cytological investigations of
the salivation of patients treated for OSCC and could
be helpful for observing responses to chemotherapy(®®.
Several little investigations have demonstrated contrasts
in DNA and RNA expression patterns and microsatellite
motifs between groups of oral malignancy patients and

ordinary control subjects*%].

Conclusion

Traditional cytology has very low sensitivity that can
be enhanced. The presentation of cutting edge cytologic
strategies, including brush biopsy, computerassisted
examination of brush biopsy tests, just as molecular and
immunohistochemical procedures have made cytology
an important tool in assessing oral lesions. Brush
biopsy is especially valuable to assess any oral lesion
without an undeniable etiology and prevents pathologist
to misdiagnose a malignant lesion as normal mucosa.
Besides, brush biopsy is particularly helpful when a
lesion is enormous, when various lesions are present,
or when patients deny surgical blade biopsy. This is a
moderately economical, straightforward, noninvasive,
hazard free procedure, demonstrated to be exceptionally
exact and all around acknowledged by patients. All
things considered, its inescapable use may bring about
recognizing precancers and early cancer at stages when
they can be most effectively treated.
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