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Abstract:

Various environmental factors play a significant role in the pathogenesis of head and neck cancer. Different forms of tobacco have been considered as
major risk factors for head & neck cancer. Exposure to various end products of tobacco causes alteration in various cytological parameters such as nuclear
size, cell size, nuclear to cytoplasmic ratio, nuclear shape etc. Of these parameters, the nuclear size, cytoplasmic size and their ratio have been shown to be

significant.

Aim: To assess the effect of tobacco on cytomorphology of exfoliative buccal mucosal cells.

Objective: To confirm the cause effect relationship between tobacoo usage and quantitative cellular and nuclear alterations.

Materials & Method: The study group consisted of 25 normal subjects (N), 25 subjects using some form of tobacco for more than 5 years but not
having any oral lesion (H) and 25 patients having habit of using tobacco for more than 5 years and having a potentially malignant oral lesion (L). Since area
is a better indicator of size as compared to diameter, comparison was made between cellular area, nuclear area and the ratio between nuclear and

cytoplasmic area.

Results: Revealed significantly increased n/c ratio among tobacco users caused principally by reduction in cytoplasmic area rather than an increased
nuclear area. Patients with lesions showed both a significant decrease in cytoplasmic area along with increased nuclear area.
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Introduction

xfoliative cytology, which is a
simple, noninvasive diagnostic
technique, could increase the chances of earlier
detection of premalignant and malignant
lesions'. In exfoliative cytology, the quantitative
parameters are objective and reproducible; they
may be important aids in the making of a
cytopathologic diagnosis in such situations. One
such quantitative parameter is morphometry.
The smear obtained by exfoliative cytology can
be analyzed quantitatively and qualitatively.
With advancements in the field of quantitative
oral exfoliative cytology, various parameters
such as nuclear size, cell size, nuclear-to-
cytoplasmic ratio, nuclear shape, texture can be
evaluated collectively in order to confirm the
diagnosis *. Of these parameters, the nuclear
size, cytoplasmic size and their ratio have been
shown to be significant in the evaluation of oral
lesions °,* .The variations obtained in these
parameters have been attributed to exposure to
carcinogenic agents like tobacco. The concept of
cellular or nuclear alteration on exposure to
varying forms of tobacco can be best explained
by reviewing the nature of cellular response to
stimuli from the end products of different types
of tobacco usage. Decrease in the cellular
diameter and increase in the nuclear size are two
significant morphologic changes that occur in
actively proliferating cells’.
Materials & Methods
Sample size consist of 75 patients with age
group between 21 to 75 years of age. The
patients were divided into 3 groups, Group A: 25
Normal healthy subjects (N) , Group B: 25
Patients with habit of consuming tobacco in any
form for more than 5 years without any visible
mucosal changes(H) , Group C: 25 Patients with

Sep - Oct 2018 || Issue 61

Fig 1.

habit of consuming tobacco in any form for
more than 5 years with tobacco associated lesion
on buccal mucosa.

The patients who presented with the history
of systemic illness, tobacco use or alcoholic
consumption were excluded from the study.

Scrapings were made from the buccal
mucosa with plastic spatula or moistened
wooden spatula, smeared on to a clear glass slide
and immediately fixed with 95% ethanol for a
minimum of 15 minutes. The smear was
visualized in 200X objective and focused on the
stage micrometer scale. In all the cases the
Nuclear area and the Cellular area were
measured in both the horizontal and vertical
axes in micrometer. Only clearly defined cells
were measured, excluding the clumped or
folded cells. 50 cells were measured from each
smear and the mean Nuclear area and the
Cellular area were obtained for each case. The
Nuclear Cytoplasmic (NC) Ratio was also
calculated for each case using papanicolau
stain(PAP).

g phbtograph of Normal
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Fig 2. Showing photograph of
patients having habit of using tobacco for more than
5 years and having a potentially malignant oral lesion.

Fig 3.photograph showing, Scrapings
. made from the buccal mucosa with plastic spatula
Staining

Vol : 11 || Issue : 1



@Heal Talk

Oral Pathology & Microbiology

Thahriani, et al.: Cytomorphometric Analysis of Buccal Mucosa of Tobacco Chewers

Fig 4.photograph showing. PAP

Stain, Slides, cytology brush, 95% ethanol
Morphometry

o
“ Fig S.photograph showing.

Cells visualized in 200X objective and
focused on the stage micrometer scale. In all the cases
the Nuclear area and the Cellular area were measured
in both the horizontal and vertical axes in micrometer.

Result & Observation
Y
NUCLEAR AREA

Photograph showing Mean value of the nuclear
area among the three groups

Lesion vs Normal : p=0.169

Lesion vs Habitual : p=0.989

Normal vs Habitual: p=0.217

wey” 1782116

CELLULARAREA

Photograph showing Mean value of the cellular
area among the three groups

Lesion vs Normal : p=0.922

Lesion vs Habitual : p<0.001

Normal vs Habitual: p<0.001
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NUCLEUS/CYTOPLASMICAREA

Photograph showing Mean value of the
nucleus/cytoplasmic area among the three
groups

Lesion vs Normal : p<0.001

Lesion vs Habitual : p=0.003

Normal vs Habitual: p=0.540

Discussion

Users of smokeless tobacco exhibit oral
cancer preferentially in areas where the quid is
held, that is the Cytomorphometric analysis of
buccal mucosa of tobacco chewers buccal or
alveolar surfaces. The habit of placing tobacco
mixed with lime (Khaini) in the mandibular
sulcus,usually in the canine premolar region is
widespread in the rural population of Central
Maharashtra, India (Bhonsle RB etal., 1979)°. It
is a thick, yellowish white intra oral lesion,
occasionally with loose tags of tissue that occurs
at the site where tobacco-lime is placed in
combination as a quid and was seen more often
among men especially in premolar region.
Bhonsle RB et al. (1979) suggested that the
tendency for the superficial layers of the lesion
to be scraped off is probably due to the caustic
action of the mixture (pH 8.3).

During transformation of normal tissue to
premalignancy or malignancy, cellular changes
occur at the molecular level before they are seen
under the microscope and much before clinical
changes become evident. Identification of high-
risk oral premalignant lesions and intervention
at premalignant stages could constitute one of
the keys in reducing the mortality, morbidity
and cost of treatment associated with oral
squamous cell carcinoma. In addition, certain
patients are known to be at high risk for head
and neck cancer, specifically those who use
tobacco or alcohol and those over 45-year-
old.Such patients can be screened by clinical
examin-ation,as ecarly-stage disease, if
diagnosed, is curable’.

Tobacco induced mucosal changes have
been identified in exfoliated cells".The
morphology of the exfoliated cells depends on
the nature of the changes taking place in the
epithelial layer; conversely, alteration in
cytological pattern may be attributed to the
changes occurring in the epithelial layer’.
Applying this possibility exfoliative cytological
techniques have been applied to examine the
effect of tobacco on the oral mucosa'™"".

Comparision of cytological and nuclear
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area showed decrease in both the parameters in

group B and decrease cytological area and

increased nuclear area in group C relative to
groupA.

This decrease in cell size from group A to
group C could be an early indication of
malignant change as reported by cowpe et al in
1985 and Einstien et al in 2005™°.

The N/C ratio increased from group A to
group C thereby suggesting changes in the
nuclear content which is required for
replication.

The decrease in cytoplasmic and nuclear
area of group B could possibly reflect tobacco
induced apoptosis and subclinical
kearatinization leading to an increased number
of cells exhibiting pyknosis with cell shrinkage
and may be an early indication of genotoxic
effect of tobacco.
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