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Aims and Objectives: Tumors are distinguished from normal tissues by their pronounced
variability of cellular and nuclear dimensions. Therefore the quantitative parameters such
as cytoplasmic diameter, nuclear diameter and cytoplasmic to nuclear ratio in the exfoliated
cells may be an indicator to assess whether the cells are malignant or not. Exfoliative
cytology is a simple and non-invasive diagnostic technique that could be used for early
detection of oral premalignant and malignant lesions.

The aim of this study was to evaluate the quantitative changes in nuclear diameter (ND),
cytoplasmic diameter (CD) and nuclear/cytoplasmic ratio (N/C) in the cytological smears
of premalignant and malignant lesions by comparing with the cytological smears of normal
healthy individuals.

Materials and Methods: Oral exfoliated cells from 10 cases of each histologically proven
Oral Leukoplakia, Oral Submucous fibrosis and Oral Squamous Cell Carcinoma and ten
controls with healthy mucosa were taken and stained with H&E stain were evaluated for
cytoplasmic diameters, nuclear diameters and nuclear/cytoplasmic ratios (N/C) using
Image J analysis system. The data were evaluated using statistical methods, namely‘t’ test
and analysis of variance.

Results: The result showed that there was a significant increase in the cell diameter,
nuclear diameter and nuclear to cytoplasmic ratio of all the study groups when compared to
the control group.

Conclusion: Oral exfoliative cytological techniques could possibly be a noninvasive

alternative diagnostic tool for diagnosing oral premalignant and malignant lesions.

Copyright©2018 Archana N.K et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Oral cancer is the most common cancer and constitutes a major
health problem in India and other developing countries,
representing one of the leading cause of death. It accounts for
almost 40% of all the cancers in India (1). A significant
proportion of oral squamous cell carcinomas develop from
premalignant lesions such as leukoplakia and oral submucous
fibrosis. The lack of improvement in prognosis of oral
squamous cell carcinoma is due to diagnostic delay caused by
either patients or by health care workers. The patients with oral
squamous cell carcinoma who were treated early has a better
prognosis with 5 year survival rate as high as 80% and also
there is an improved quality of life in early treatment for only
less aggressive treatment is necessary in early stages. Though
histological examination of tissue remains the gold standard
for diagnosis and identification of oral lesions, oral cytology is
suggested to be useful in detection of early carcinoma or
premalignant lesions in asymptomatic patients with innocent
appearing lesions
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The exfoliative cytology technique is a noninvasive method for
initial and early diagnosis of cancers, as an adjunct to clinical
examination. According to Sampaio Hde et al, exfoliative
cytology has been in use since the 1960s and 1970s, as a
cancer evaluation and diagnostic technique, with acceptable
sensitivity and specificity.(2) Cytology can be used as a
diagnostic technique in detecting early changes of diseases
even in the absence of clinical manifestations. This technique
is advantageous, for it’s easy, fast implementation, adequate
diagnostic value and non-invasiveness. It is painless, with a
low-cost, and reproducibility. (3,4)

MATERIALS AND METHODS

Our study population constituted ten cases for each of the
study groups along with ten cases of control group. The study
group constituted histologically diagnosed ten cases of each
oral leukoplakia, oral submucous fibrosis that were
histologically benign and oral squames cell carcinoma. These
were catergorized as group 1,2 and 3 respectively. The control
group constituted healthy patients, who did not have any
lesions.
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Smear preparation

The smears of the oral squames were obtained from both the
study and control groups with a sterile wooden spatula. The
smear was fixed in 95% ethyl alcohol for a minimum period of
15 minutes and stained using the H&E method.

Morphometric analysis

Totally 100 cells of each smear were measured in both
horizontal and vertical axis and an average of the two was
taken. The cell diameter and nuclear diameter were measured
by superimposing the eyepiece graticule on the stained cells in
100X objective. Only clearly defined cells were measured
avoiding the clumped and folded cells. The nuclear to
cytoplasmic ratio was deduced from the above values.

Figure 1 Figure demonstrating the contrast edited image of the smear.

Figure 2 Figure demonstrating the edited image of the smear in MS paint.

Figure 3 Ocular micrometer disc.
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Figure 4 Figure demonstrating the picture of mounted ocular micrometer

Figure 5 Figure demonstrating the measurement of long and short cell
diameter and nuclear diameter.

Statistical Analysis

The differences in the mean values of cell diameter and
nuclear diameter and the nuclear to cytoplasmic ratio between
the 2 different groups was identified using °t’ test. The
collected datas were analyzed using SPSS package.

RESULTS

There is a significant reduction in the mean cytoplasmic
diameter in all the study groups when compared to the control
group and a significant increase in the nuclear diameter and
nuclear to cytoplasmic ratio in all the study groups when
compared to the control group.

Table 1 Comparison of cell diameter, Nuclear diameter and
nuclear to cytoplasmic ratio of OSMF with control

Group N Mean SD t P
. Control 10 557 0.76 .
Cell Diameter Oral submucous fibrosis 10 9.17 2.09 3.12 <0.001
. Control 10 42.04 5.56 .
Nuclear Diameter oy 1 < bmucous fibrosis 10 2832 9.38 508 0-001
Nuclear / Control 10 0.13 0.02

sk
cytoplasmic ratio Oral submucous fibrosis 10 0.35 0.11 6.23 <0.001

**Significant at 1%

Table 2 Comparison of cell diameter, Nuclear diameter and
nuclear to cytoplasmic ratio of oral Leukoplakia with control.

Group N  Mean SD T p
Cell Control 10 5.57 0.76 s
Diameter Leukoplakia 10  9.05 1.92 331 <0.001
Nuclear Control 10 42.04 556
Diameter Leukoplakia 10 31.66 16.53 1.88 0.076
Nuclear / Control 10 0.13 0.02
cytoplasmic 5.66  <0.001**

. Leukoplakia 10  0.33 0.11
ratio

**Significant at 1%
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Table 3 Comparison of cell diameter, nuclear diameter and
nuclear to cytoplasmic ratio of oral squames cell carcinoma
with the control.

Group N Mean SD t P
Control 10 5.57 0.76 <
Cell Diameter Oral squamous 4 joeg 997 6.76 0.001%*
cell carcinoma
Control 10 42.04 556
Nuclear Oral squamous 11.23 =
Diameter quamous 44 1911 327 7 0.001%
cell carcinoma
Nuclear / Control 10 0.13  0.02 <
cytoplasmic  Oral squamous 10 058 017 8.18 0.001%*
ratio cell carcinoma i : :

**Significant at 1%

Table 4 Comparison of cell diameter, nuclear diameter and
nuclear to cytoplasmic ratio of all the parameters with the

control.
N Mean SD ANOVA p
Control 10 5.57 0.76
Oral subm}lcous 10 917 209
Nucl fibrosis
UCCAT eukoplakia 10 9.05 192 13.60  <0.001%*
Diameter Oral squamous
que 10 10.69 227
cell carcinoma
Total 40 8.62 2.60
Control 10 42.04 556
Oral subm}lcous 10 2832 938
fibrosis
Cell Diameter Leukoplakia 10 31.66 16.53 8.89  <0.001**
Oral squamous 119 41 357
cell carcinoma
Total 40 30.28 12.72
Control 10 0.13 0.02
Oral submucous
Nuclear / fibrosis 10035 0.11
cytoplasmic ~ Leukoplakia 10 0.33 0.11 2482  <0.001**
ratio Oral squamous o sg 017
cell carcinoma
Total 40 0.35 0.20
DISCUSSION
The normal oral epithelium is a stratified squamous

epithelium. The inner layer is the basal cell layer, then lies the
prickle cell layer and then the surface cornified layer. The
granular layer will be more if there is overlying keratin. ND
decreases and CD increases from the basal layer to the
superficial layers. The basal cell nucleus is relatively larger.
The prickle cells are larger than the basal cells but the nucleus
is smaller than the basal cells. As the epithelium matures, the
physiologic activity of the nucleus decreases and the nucleus
condenses towards the surface. As the cells cornify, the
nucleus entirely disappears.[5,6] As per the normal
physiology, the oral epithelium renews itself rapidly (probably
every 2 weeks). The rationale of oral exfoliative cytology is
based on this physiological process, examining cells that are
desquamated or abraded from the surface of the oral mucosa.
The superficial epithelial cells do contain nuclei and alterations
in these cells can serve as reliable indicators of dysplastic or
neoplastic changes. (7)

The basic defect of the alteration of any cell begins at the
molecular level triggering a series of reactions and thereby
affecting the entire cell system and consequently its
morphology. The general biological activity is reflected best in
nucleus and functional activity is reflected in cytoplasm. (8)

In recent years, there has been increasing interest in the role of
exfoliative cytological technique as a screening aid for the oral
malignancy and pre-malignancies.

In oral smears, malignant cells are characterized by large
nucleus with hyperchromatism and an increase in the nuclear-
to-cytoplasmic ratio.[9]

The NA, NCD ratio, and nuclear CyA ratio values were found
to have increased from normal subjects to tobacco users
without any lesion to leukoplakia with the highest value in oral
SCC.cytomorphometric analysis of exfoliated cells has also
been suggested as a key approach to define and identify the
cellular and nuclear changes in cytological smears. Computer-
assisted image analysis techniques are faster, more accurate,
and more reproducible. In this regard authors, such as Ogden
et al suggested that this computer-assisted analysis of images
formed by a microscope may increase the sensitivity of
exfoliative cytology for early diagnosis of oral cancers, since
these techniques are precise, objective, and reproducible. (10)
With reference to cytoplasmic changes, Cowpe et al found that
tissues undergoing malignant transformation typically shows a
reduction in CA before the reduction in NA. (11) This may be
due to the fact that with increased activity, the maturing ability
of cytoplasm diminishes. Besides, the cell makes less amount
of cytoplasm in relation to the nucleoplasm. In our study there
was a significant reduction of CA of all the study groups when
compared to the control group.

Similar results has been obtained by Khandelwal and
Solomon.[already men] In their study, oral smears from 60
cases with 20 cases each of normal mucosa, mucosa of tobacco
users and OSCC showed a mean value of 1377.30 + 76.68,
1120 = 70.44 and 783.62 + 53.33 respectively. The results
revealed significantly different CA among the groups. Also,
the studies done by Cowpe et al and Ogden et al described
similar findings. (11,12,13)

With reference to nuclear area The increase in the nuclear size
may be related to an increase in the nuclear contents required
for replication. The study of Weigum e a/, in their study of 41
cases, the mean NA of normal mucosa, dysplasia and SCC was
63.4 £ 11, 149 + 23 and 165 + 46 respectively. Here, the NA
was significantly increased in dysplastic and SCC cytologic
smears versus normal mucosa (P < 0.001). (14). Similarly,
Khandelwal and Solomon in their study found that the mean
NA was higher in OSCC lesions when compared with those
from the mucosa of tobacco users and normal mucosa(15). In
another study conducted by Goregen et al, on smokers and
non-smokers, the authors observed a 16.5% increase in the NA
value of smokers over non-smokers. In our study there was a
significant increase in the nuclear area of all the study groups
when compared to the control group. This increase in NA can
be attributed to a cellular adaptation that depends on smoking.
This adaptive change in the cell nucleus tends to be
dysplastic.(16)

With reference to Nuclear to cytoplasmic ration Regarding the
NA/CA ratio in the present study, the smears from normal oral
mucosa, OLD and OSCC showed a mean value of 0.043 +
0.004, 0.100 + 0.008, 0.181 + 0.015 respectively. Comparing
the mean NA/CA ratio of three groups, there is a significantly
different NA/CA ratio among the groups (P < 0.001). This
may be due to significant elevation in mean NA and a
significant reduction in mean CA.

A significant increase in mean NA/CA ratio had also been
observed in the studies of Cowpe et al.[ Cowpe JG, Longmore
RB, Green MW. Quantitative exfoliative cytology of abnormal
oral mucosal smears. J R Soc Med. 1988;81:509-13. [PMC
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free article] [PubMed] and Khandelwal and Solomon.[already
men] On the contrary, Diniz-Freitas et al.[ Diniz-Freitas M,
Garcia-Garcia A, Crespo-Abelleira A, Martins-Carneiro JL,
Gandara-Rey JM. Applications of exfoliative cytology in the
diagnosis of oral cancer. Med Oral. 2004;9:355-61. [PubMed]]
studied 10 healthy subjects and 10 patients with oral
carcinoma and concluded that neither CA and NA nor NA/CA
ratio differ between the oral mucosa of oral carcinoma patients
and healthy patient. This may be due to the small sample size,
difference in methodology employed, improper site selection
and inclusion of only superficial cells.

Therefore to conclude Cytomorphometric evaluation of oral
squames cells can serve as a useful diagnostic adjunct for early
detection of oral cancer. It may also aid in establishing the
prognosis of a dysplastic lesion.

CONCLUSION

Exfoliative cytology is a simple, noninvasive technique that
could be used in the diagnosis of oral leukoplakia and oral
SCC. Quantitative parameters such as morphometry are
reproducible and eliminate the observer bias as it is obtained
by software analysis and hence, improves the accuracy in the
diagnosis of these lesions.

Results of the present study suggest that oral SCC and oral
leukoplakia produce definite cytomorphometric changes.
Hence, the cytomorphometric analysis of oral mucosal cells in
leukoplakia and oral SCC could be used as an adjunct
diagnostic tool in the detection of these lesions.

References

1. Mehrotra R, Singh M, Kumar D, Pandey AN, Gupta
RK, Sinha US. Age specific incidence rate and
pathological spectrum or oral cancer in Allahabad. /nd J
Med Sci. 2003; 57:400-4. [PubMed]

2. Sampaio Hde C, Loyola AM, Gomez RS, Mesquita RA.
AgNOR count in exfoliative cytology of normal buccal
mucosa. Effect of smoking. Acta Cytol. 1999;43:117-20
[PubMed].

3. Orellana-Bustos Al, Espinoza-Santander IL, Franco-
Martinez ME, Lobos-James-Freyre N, Ortega-Pinto
AV. Evaluation of keratinization and AgNORs count in
exfoliative cytology of normal oral mucosa from
smokers and non-smokers. Med Oral. 2004;9:197-203.
[PubMed]

4. Nayar AK, Sundharam BS. Cytomorphometric analysis
of exfoliated normal buccal mucosa cells. Indian J Dent
Res. 2003;14:87-93. [PubMed])

5.

10.

11.

12.

13.

14.

15.

16.

Chen SY, Squier CA. The ultrastructure of the oral
epithelium. In: Meyer J, Squier CA, Gerson SJ,
editors. The  Structure and Function of Oral
Mucosa. Oxford: Pergamon Press; 1984. pp. 7-10.
Reddy SV, Sathish Kumar G, Vezhavendhan N, Priya
S. Cytomorphometric analysis of normal exfoliative
cells from buccal mucosa in different age groups. Int J
Clin Dental Sci. 2011;2:53-6.

Khandelwal S, Solomon MC. Cytomorphological
analysis of keratinocytes in oral smears from tobacco
users and oral squamous cell carcinoma lesions-A
histochemical approach. Int J Oral Sci. 2010;2:45-52.
[PMC free article] [PubMed]

Sivapathasundharam B, Kalasagar M. Yet another
article on exfoliative cytology. J Oral Maxillofac
Pathol. 2004;8:54-7.

Kumar S, Vezhavendhan V, Priya S. Role of Oral
Exfoliative Cytology in Oral Leukoplakia and
Squamous Cell Carcinoma.nt J Clin Dent
Sci. 2011:293-7.

Ogden GR, Cowpe JG, Wight AJ. Oral exfoliative
cytology: review of methods of assessment. J Oral
Pathol Med 1997, 26:201-5.

Cowpe JG, Longmore RB, Green MW. Quantitative
exfoliative cytology of abnormal oral mucosal smears. J
R Soc Med 1988; 81:509-13.

Ogden GR, Cowpe JG, Green MW. Quantitative
exfoliative cytology of normal buccal mucosa: Effect of
smoking. J Oral Pathol Med. 1990;19:53-5. [PubMed]
Ogden GR, Cowpe JG, Green MW. The effect of distant
malignancy upon quantitative cytologic assessment of
normal oral mucosa. Cancer. 1990;65:477-80.
[PubMed]

Weigum SE, Floriano PN, Redding SW, Yeh CK,
Westbrook SD, McGuff HS, et al. Nano-bio-chip sensor
platform for examination of oral exfoliative cytology.
Cancer Prev Res (Phila) 2010;3:518-28. [PMC free
article] [PubMed]

Khandelwal S, Solomon MC. Cytomorphological
analysis of keratinocytes in oral smears from tobacco
users and oral squamous cell carcinoma lesions-A
histochemical approach. Int J Oral Sci. 2010;2:45-52.
[PMC free article] [PubMed]]

Goregen M, Akgul HM, Gundogdu C. The
cytomorphological analysis of buccal mucosa cells in
smokers. Turk J Med Sci. 2011;41:205-10.

How to cite this article:

DOI: http://dx.doi.org/10.24327/ijcar.2018.13288.2361

Archana N.K et al (2018) 'Quantitative Exfoliative Cytology in Diagnosing Premalignant or Malignant Oral Lesions Using
Cytomorphometry', International Journal of Current Advanced Research, 07(6), pp. 13285-13288.

ks skeoskoskosk sk

13288



