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ABSTRACT

Background: Oral cavity carcinomas include lips, buccal mucosa, gingiva,
anterior two-third of tongue, floor of the mouth and hard palate. In
cancer, atypical mitosis and its increase indicates genetic damage in
tumours and loss of controlled proliferation. Therefore, identification
and quantification of mitosis forms an important part of the histological
grading systems.

Materials and Methods: The sample of the study included 37 H&E
stained slides diagnosed for various grades of Oral Squamous Cell
Carcinoma from the archives of the Department of Pathology, Sharda
University, School of Medical Science and Research, Uttar Pradesh,
India. The sections were analysed for mitosis under a light microscope,
under 40x.

Results: Out of the 37 cases, four cases were Carcinoma in Situ, 16
cases were well-differentiated squamous cell carcinoma, 12 cases were
moderately differentiated squamous cell carcinoma and five cases were
poorly differentiated squamous cell carcinoma. It was found that the
mean mitotic count in males was 4.17 and females was 2.88. This was
statistically insignificant. The mean mitotic count of buccal mucosa
and tongue was 3.42, 3.49 respectively, which was insignificant. The
mean mitotic count in carcinoma in situ, well differentiated, moderately
differentiated and poorly differentiated was 5.00+6.880, 3.31+3.281,
4.50+4.661, 3.404£3.782 respectively, which came out to be statistically
insignificant.

Conclusion: Methods of detecting tumour type in oral cavity
and prognostication should be supplemented with Ki67 or other
immunohistochemistry markers as has been done in luminal classification
of breast carcinoma.
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Introduction

Oral cancer (cancer of lips, mouth and tongue) is defined
as a malignant neoplasia on the lip or oral cavity.! The

carcinomas included in the oral cavity are of the lips,
buccal mucosa, gingiva, anterior two-third of tongue, floor
of the mouth and hard palate.? This form of cancer is the
sixth most common cancer worldwide, and the third most
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common form of malignancy in developing countries.?
It has a global incidence of 350,000 new cases per year
and 177000 deaths every year.* In India specifically, oral
cancer accounts for 10% of all cancer cases, 95% being
squamous cell carcinoma.® The mean age is said to be 50-
60 years and increases in incidence with age. However,
several epidemiology studies have shown a rising trend
in young age groups.® It is common in males, a research
study showed 68.90% occurred in males, and 1911 cases
(31.07%) were diagnosed in females. The male-to-female
ratio was 2.22:1.7 The main causative agents are first
and second hand smoking and alcohol, which constitute
90% cases. Other risk factors are mutagens such as UV
radiations and human papillomavirus associated with the
oral carcinoma.! In carcinomas excess proliferation of cells
is a major hallmark of cancer and pre-cancer. Moreover,
atypical mitosis and its increase indicates genetic damage
in tumours and loss of controlled proliferation ultimately
leading to cancer formation. Thus, identification and
quantification of mitosis forms an important part of the
histological grading systems used for the prognostication
of precancerous and cancerous lesions and so, traditional
approaches in histopathological grading are focused on
mitotic activity and depth of invasion.

Figure 1.Photograph of oral Squamous cell Carcinoma
Showing Atypical Mitosis (H&E stained, 40X)

Materials and Methods

All the cases, which were biopsied from the oral cavity
during the period of 1st January 2019 to July 2022, were
registered for the study. Their clinical details were collected,
the histopathology slides were reviewed, and the final
diagnosis was confirmed.

The study sample included retrieval of 37 H&E stained
slides diagnosed for various grades of Oral Squamous
Cell Carcinoma from the archives of the Department of
Pathology, Sharda University, School of Medical Science
and Research, Uttar Pradesh, India. Wherever needed,
the paraffin blocks were taken out and further sections
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were studied. Study samples of 37 diagnosed cases of
oral squamous cell carcinoma were grouped into four
categories:

Group 1: Carcinoma in-situ, Group 2 - Well differentiated,
Group 3: Moderately differentiated and Group 4 - Poorly
differentiated.

H&E sections were analysed for mitotic figures under 40x,
under a light microscope. The criteria provided by Diest V
et al. were strictly used to identify mitotic figures.?

The entire thickness of the epithelial lining was critically
analysed and the basement membrane invasion was noted.
For counting the mitotic rate, five fields were chosen in
a slide. The fields were in four quadrants and the central
guadrant of the tissue to have a wider representation. A
total of 500 cells were counted out of which the mitotic
rate per 10 high power fields was calculated.

The data was analysed using the student t test and a p
value < 0.05 was taken as significant. This was done with
the help of SPSS v-21.

Result

All The cases coming to the department of Pathology
were listed. Out of all these cases, the Oral squamous cell
carcinoma that were registered for the study were taken out
and reviewed. There were 37 cases of Oral squamous cell
carcinoma out of which four cases were Carcinoma in Situ,
16 cases were well-differentiated squamous cell carcinoma,
12 cases were moderately differentiated squamous cell
carcinoma and five cases were poorly differentiated
squamous cell carcinoma.

Table |.Mitotic Rate and Gender

Mitosis count in 10 field
Gender
Mean S.D t-Value P value
Male 4,17 4.376
0.7769 0.4424
Female 2.88 3.137

Table 2.Mitotic Rate and different Sites of Carcinoma

it Mitosis count in 10 field
ite
Mean | S.D tvalue | Pvalue
Buccal mucosa 3.42 | 4.073
0.7082 | 0.4835
Tongue 439 | 4.258

An attempt was made to compare gender with the mean
mitotic count (in 10 fields). It was found that the mean
mitotic count in males was 4.17 and females was 2.88. The
mean mitotic count was more in males than in females.
The t-value was found out to be 0.7769 and the P value
was 0.4424. Thus, Table 1, demonstrates that the results
were statistically insignificant.
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Table 3.Mitotic Count and Differentiation of
Squamous cell Carcinoma

. L. Mitosis count in 10 field
Types of Differentiation
Mean S.D
Carcinoma in situ 5.00 6.880
Tongue 3.31 3.281
Squamous cell Carcinoma-
Moderately Differentiated 4.50 4.661
Squamous Cell Carcinoma-
Poorly Differentiated 3.40 3.782

Mitotic count was further analysed according to the site.
There were 18 cases in buccal mucosa and 19 cases in
tongue. The mean mitotic count of buccal mucosa was
3.42 and the mitotic mean of tongue was 3.49. The t- value
came out to be 0.7082 (P=0.4835). Statistically these results
were not significant (Table 2).

The types of differentiation were compared with the
mean mitotic count as shown in Table IIl. The study
revealed that the highest mean mitotic count was seen in
Carcinoma in Situ which was 5.00, followed by moderately
differentiated squamous cell carcinoma which was 4.50
and poorly differentiated squamous cell carcinoma, which
was 3.40. The lowest mitotic count was seen in well
differentiated squamous cell carcinoma which was 3.31.
Upon comparison of carcinoma in situ and moderately
differentiated squamous cell carcinoma, the t value came
out to be 0.166 (P value=0.875). The comparison of poorly
differentiated squamous cell carcinoma with carcinoma in
situ gave a t value of 0.447 (P value=0.6683). The t value for
the comparison of carcinoma in situ and well-differentiated
squamous cell carcinoma was 0.736 (P value=0.4711).
The comparison of moderately differentiated and poorly
differentiated squamous cell carcinoma gave a t value of
0.465 (P value=0.6486). The t value for comparing well and
moderately differentiated squamous cell carcinoma was
0.794 (P value=0.4344). Lastly, upon comparison of poorly
and well differentiated squamous cell carcinoma, the t value
was 0.052 (P value=0.9592). Thus, the mean difference in
mitotic values in the different types of differentiation of
squamous cell carcinoma was statistically not significant.

Discussion

Carcinogenesis occurs when nuclear DNA undergoes genetic
mutations resulting in dysregulation of mitosis.’ Increased
and atypical mitosis seen in oral squamous cell carcinoma
indicates genetic mutation and has a significant role in
carcinogenesis.!® Similar criteria was used as an important
parameter for grading of breast cancer cases under Bloom-
Richardson grading system. It is a system that examines
the cell and tissue to evaluate how aggressive and invasive

the tumour is based on mitotic index, tubule formation
and nuclear pleomorphism.

The classification of smooth muscle tumour into benign,
borderline and malignant is based on rate of mitosis.
Therefore, evaluation of mitotic activity under a microscope
seems to be an important prognostic indicator. It is
known that the significance of mitotic figures is helpful in
assessing prognosis of various grades of cancer, cause of
chromosomal aberration and aids in histological grading
by evaluating cellular proliferation.*?

Irrespective of the site, squamous cell carcinoma evolves
through a sequence of changes occurring in the normal
squamous epithelium, ranging from dysplasia of varying
degrees to clinically evident malignancy, which ultimately
infiltrates the basement membrane and causes metastasis.
It is thought that this varying degree of aggressiveness
of the malignant cell depends on their proliferative rate.
Thus, higher the proliferative rate, potential is its ability
to infiltrate and metastasize, and cause poor prognosis.
This proliferative rate can be estimated by monoclonal
antibodies such as Ki67 or by titrated thymidine labelling.*®
However, the simplest and cheapest method is by counting
the mitotic rate under a light microscope.

Thus, this study was undertaken to find out the exact
role of mitosis in predicting the type of squamous cell
carcinoma of oral cavity. Aetiologically, it is different in
Indian population compared to the western population, and
if so then this not only becomes a simple and a good marker
for clarifying the type of oral squamous cell carcinoma but
also a prognostic indicator.

The present study revealed that the mean mitotic count
per 10 high power field (hpf) in carcinoma in situ, well
differentiated, moderately differentiated and poorly
differentiated was 5.00+6.880, 3.31+3.281, 4.50+4.661,
3.4043.782 respectively. However, this did not show any
statistically significant difference. Similar findings have also
been reported by Dr. Karan et al, who found that mitotic
cell counting is notoriously unreliable.

It is known that the stimulus to cell proliferation starts at
the ‘S’ phase of the cell cycle. The cell then passes through
the G2 phase of the cell cycle and enters mitotic phase
‘M’. This cell cycle takes around 24 hours and the mitotic
phase itself occupies only 20 minutes to 1 hour of this
cycle. However, the major part of the cell cycle is taken
up by DNA synthesis or replication which is 6-8 hours.'*
Microscopically most of these phases are not detectable
except the M phase and even in the M phase mitosis is only
detectable in metaphase and anaphase. Hence, the major
part of the cell proliferative activity is missed by microscopy.
These can only be detected by Immunohistochemistry such
as Ki67 & PCNA or titrated thymidine.?
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Thus, all the proliferation detected by these methods
are much more in number and specific. This discordance
between actual DNA synthesis activity and the mitotic
count has also been reported by other workers.

This perhaps is the reason that all those methods which
take mitosis count as a parameter to classify prognosticate a
tumour is not very accurate and widely accepted. However,
Nunna et al. found that mitotic activity index was higherin
patients having better survival chances and low recurrence
rates. The research study mentioned the lack of significant
association of the Mitotic Activity Index in relation to the
types of differentiation could be due to a tumour having a
migratory phenotype rather than a proliferative phenotype
as can be seen in late-stage tumours.!®

Hence, we propose that all such methods of detecting
tumour type and prognostication should be supplemented
with Ki67 or other immunohistochemistry markers as has
been done in luminal classification of breast carcinoma.
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