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ABSTRACT

Aim: Micronuclei in exfoliated buccal cells are a useful and minimally invasive method for monitoring genetic
damage in humans. To evaluate study of micronuclei in exfoliative cytology of premalignant & malignant lesions
affecting the oral mucosa.

Materials and method: Oral exfoliative cytological smears were taken from control and study groups. Group-I
included 15 cases of Oral Submucous Fibrosis, Group- Il included 15 cases of Oral Squamous Cell Carcinoma and
15 cases of age, sex and site matched healthy subjects having no habits of consumption of tobacco, other tobacco
related substances or alcohol were considered as control group. Smears were stained by using the Papanicolaou
(PAP) staining procedure. The smears were placed on Labomed ATC 2000 microscope and 1000 cells with intact
nuclei and cell boundaries were counted. The zigzag method was followed for screening of slides.

Results: The result showed that the mean no. of micronuclei was statistically significantly increased (p = 0.000)
from control group to Oral Submucous Fibrosis to Oral Squamous Cell Carcinoma.

Conclusion: Micronuclei are the results of aberrant mitosis and consist of acentric chromosomes, chromatid
fragments, or aberrant chromosomes caused by genotoxic damage. These increased no of micronuclei suggest that
micronuclei are a product of early events in human carcinogenic process, especially in oral regions. Assessment of
the number of MN can be used as a strategy to identify the genotoxic damage in epithelial cells which are exposed
to carcinogens or mutagens.
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INTRODUCTION body apart from being addictive. Tobacco has been
proved carcinogenic. Chromosomal rearrangements

Modernization of human beings in this fast play a central role in human neoplasia. Changes in
growing world are also responsible for stress and nuclear DNA content occur quite early in the
tension, which make them getting involve into so evolution of cancer and may develop cell lines with
called “relieving” habits like smoking, alcoholism, abnormal amounts of DNA at an early stage in

tobacco/ betel nut chewing, drug addiction etc.
These habits produce untoward effects on human

carcinogenesis.!
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Oral cancer is one of the 10 most common cancers in
the world. The primary sites of occurrence include
buccal mucosa (36%), tongue (20%), alveolus
(20%), gingiva ((9%), palate (5%), lip (4%), floor of
the mouth (4%) and the maxillary sinus (2%). Oral
cancer is a major health problem in terms of patient’s
morbidity and mortality. The five years survival rate
is approximately 50-55%.2

WHO distinguishes between oral pre
cancerous lesions and oral pre cancerous
conditions.3 A pre cancerous lesion consists of
morphological altered tissue that is more likely to be
transformed into cancer than its normal counterpart
such as leukoplakia, erythroplakia, and changes
associated with reverse smoking of cigarettes.3 A pre
cancerous condition is a state associated with a
significantly increased risk for cancer, such as
syphilis, oral sub mucous fibrosis, sideropenic
dysphagia.3 Diagnosis of oral pre cancer and cancer
lesions can be established with the aid of invasive
procedures like biopsy. Cytogenic changes have been
widely used as biomarkers of exposure to mutagens
and carcinogens. Buccal epithelial cells provide a
source of tissue for human monitoring to
occupational and environmental toxic exposure.
Since the buccal mucosa is in close contact with
bioactive components of betel quid and is the site
affected by oral cancers, chromosomal alterations in
this particular cell type may serve as an early
biomarker of cancer predisposition and provide
insights into oral carcinogenesis. Z 5 ¢ Bigger
micronuclei result from exclusion of whole
chromosome following damage to the spindle
apparatus of the cell whereas smaller MN results
from structural aberrations causing chromosomal
fragments.”

With this view in mind, the present study was carried
out to assess the MN frequencies in normal,
premalignant and malignant oral epithelial cells.

AIM AND OBJECTIVES

AIM: A quantitative study of micronuclei in
exfoliative cytology of premalignant & malignant
lesions affecting the oral mucosa.

OBJECTIVES:

o To find out the frequency of micronuclei in oral
exfoliated cells of healthy control subjects and
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patients with premalignant & malignant lesions
by Papanicolaou (PAP) staining method.

o To compare the micronucleus frequencies
between the control group and the patients
with premalignant & malignant lesions.

o To compare the micronucleus frequencies
between OSMF and OSCC patients.

o To compare the micronucleus frequencies
between the control group and the patients
with different clinical stages of OSMF.

o To compare the micronucleus frequencies
between the control group and the patients
with different histopathological grading of
OSMF & OSCC.

MATERIALS AND METHOD

The present study was conducted in the department
of Oral Maxillofacial Pathology, Dr. B. R. Ambedkar
Institute of Dental Sciences and Hospital, Bihar.

Study Group:

Each group consists of 45 subjects. Control
group consists of age, sex and site matched healthy
subjects having no habits of consumption of tobacco,
other tobacco related substances or alcohol. These
cases were selected from the patients visiting the
Outpatient Department of Oral Medicine & Radiology
at Dr. B. R. Ambedkar Institute of Dental Sciences and
Hospital.

Armamentarium for clinical examination, cytology
and biopsy procedures:

1. Conventional dental chair with illumination
facility

A pair of disposable gloves

Disposable mouth mask

Stainless steel kidney trays

Two Plain mouth mirrors

Straight probe

Tweezers

Sterile gauze piece and cotton

. Disposable glass with water

10.Cytosmear kit

11.Microscopic slides

12.Coupling jars

© O NG A WN
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13.2 ml disposable syringe with 21 gauge needle
14.Tissue holding forceps
15.Small pointed surgical scissor
16.5cc sterile screw capped glass bottles with 10%
formalin.

Method of collection of data:

After obtaining a written informed consent,
examination of cases was recorded for each
individual in study proforma. Patients were asked to
rinse the oral cavity with normal saline. Oral
exfoliative cytologic smears were taken from both
control & lesional group patients after the oral
mucosa was dried with gauze swab to remove
surface debris and excess saliva. For Control group
the exfoliative cytology was taken from buccal
mucosa & lesional group, the exfoliative cytology was
taken from lesional area. Smears were obtained
using a gentle scraping motion exerting little
pressure with a wooden spatula moistened with
normal saline.

Preparation of smears:

For the preparations of smears, clean, fresh and dry
glass slides were used the scraps were smeared onto
the center of glass slide and spread over a large area
preventing clumping of cells. Then immediately fixed
with 95% ethyl alcohol. The slides were stained by
using the Papanicolaou staining procedure.

Biopsy procedure:

Incision biopsies were taken from the
representative sites taking all aseptic precautions.
The tissue specimen were labeled and immediately
fixed in 10% formalin for 24 hours. The specimens
were processed as per the procedure laid down by
Bancroft and Stevens. Two tissue sections of 5um
thickness were cut out of each paraffin block. The
sections were stained by Haematoxylin and Eosin
(H& E) stain as per the procedure laid down by
Bancroft and Stevens.

Clinical staging:

Khanna J.N. and Andrade N.N (1995)7 has classified
clinical findings of OSMF into 4 groups.

Histopathological grading:
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Histopathological = grading of  Oral
submucous fibrosis done according to Khanna JN and
Andrade NN (1995)7 and the carcinoma sections
were graded according to the Pindborg et al (WHO
1997)8

Scoring method:

The most commonly used method i.e. the
zigzag method was followed for screening of slides.
The screening of slides was started from the lower
right corner going across the shorter dimension of
the slides. The field of vision was moved slightly
laterally and screening was done vertically
downwards along the slide. In this way screening
was done along vertical columns till 1000 intact
epithelial cells were counted.

Scoring Criteria:

1000 cells with intact nuclei and cell boundaries
were counted. The criteria for designating an extra
nuclear body as ‘micronucleus’ were as follows:

1) Diameter less than one third of the main
nucleus.

2) Staining intensity similar to, or slightly weaker
than, that of the nucleus.

3) Round to oval shape.

4) Texture same as that of the main nucleus.

5) Close proximity but no actual contact with the
nucleus.

6) Plane of focus same as that of the main nucleus.

Only those structures fulfilling the above
mentioned criteria were regarded as micronuclei.
Micronuclei cells were counted out 0f 1000 intact
epithelial cells (Figure 1).

Statistical analysis:

Statistical analyses were carried out by
applying non parametric test (Wilcoxon test) within
group and Mann-Whitney Test between groups.
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Fig 1: Photograph showing exfoliated cells with
single micronucleus (PAP Stain, X400)
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RESULTS

Out of 15 patients of control group, no patient was in
the age range of 0-9 years & 10-19 years, 4 (26.7%)
were in the age range of 20-29 years, 3 (20%) were
in the age range of 30-39 years, 3 (20%) were in the
age range of 40-49 years, 3 (16.7%) were in the age
range of 50-59 years and 2 (16.7%) were in the age
range of 60 above. The mean age of patients was
42.53 years.

Table 1: Age wise distribution of the Control and Study Groups.

Total No. Age Range (in years)
Group of

Patients o9 1019  20-29
Control 15 0 0 4
Group (100%) (0%) (0%) (26.7%)
Group I 15 0 0 5
(OSMF) (100%) (0%) (0%) (33.3%)
Group II 15 0 0 1
(0scq) (100%) (0%) (0%) (6.7%)

Out of 15 patients of oral submucous fibrosis
(OSMF), no patient was in the age range of 0-9 years
& 10-19 years, 5 (33.3%) were in the age range of
20-29 Years, 5 (36.7%) were in the age range of 30-
39 years, 1 (6.7%) were in the age range of 40-49
years, 1 (3.3%) was in the age range of 50-59 years
and 3 (20%) were in the age range of 60 above. The
mean age of patients was 38.97 years. Out of 15

Mean
Age
60 (in

30-39 40-49 50-59 above years)
3 3 3 2

42.53
(20%) (20%) (16.7%) (16.7%)
5 1 1 3

38.97
(36.7%) (6.7%) (3.3%) (20%)
3 6 2 3

45.47
(23.3%) (433%) (10%) (16.7%)

patients of oral squamous cell carcinoma (0SCC), no
patient was in the age range of 0-9 years & 10-19
years, 1 (6.7%) were in the age range of 20-29 years
, 3 (23.3%) were in the age range of 30-39 years, 6
(43.3%) were in the age range of 40-49 years , 2
(10%) were in the age range of 50-59 years and 3
(16.7%) were in the age range of 60 above. The mean
age of patients was 45.47 years.

Table 2: Site wise distribution of the Control and Study Groups.

Grou Total No. of
p Patients

15

Control (100%)

Group I 15

(OSMF) (100%)

Group II 15

(0scq) (100%)

Site of Lesion

Buccal Mucosa Other Sites
8 7

(50%) (50%)

15 0

(100%) (0.0%)

8 7

(50%) (50%)
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Out of 15 patients of control group, 8
(52.33%) were on buccal mucosa and 7 (46.66%)
were on other sites. Out of 15 patients of oral
submucous fibrosis (OSMF), all 15 (100%) lesions
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were on buccal mucosa. Out of 15 patients of oral
squamous cell carcinoma (0SCC), 8 (52.33%) lesions
were on buccal mucosa and 7 (46.66%) lesions were
on other sites.

Table 3 : Distribution of cases according to Clinical Stages of Oral Submucous Fibrosis & its correlation

Total No. of

linical
Group Patients Clinical stages
Stage-1
-11
Group [ 15 Stage
OSMF 1009
( ) ( %) Stagee-III
Stage-1V

Out of 15 patients of oral submucous
fibrosis (OSMF), 2 (13.33%) were in clinical stage |,
4 (26.67%) were in clinical stage II, 8 (53.33%) were
in clinical stage 1Il and 1 (6.67%) were in clinical
stage IV. Out of 30 patients of oral submucous
fibrosis, the mean number of MN was 5.3 of which,
5.25in stage |, 5.13 in stage II, 5.25 in stage 11l & 6.5
in stage IV.

DISCUSSION

The present study was undertaken to
identify a feasible and economical method which
could be used as a screening test in high risk
population for identifying the effects of genomic
instabilities and to introduce timely interventional
strategy in order to treat and control the epidemics.
So, the present study was aimed at finding out the
frequencies of micronuclei in exfoliated oral cells
from controls, oral sub mucous fibrosis and in oral
squamous cell carcinoma.

A total of 45 cases were included in the
present study. Group-I consist of 15 cases of oral sub
mucous fibrosis, Group- II consist of 15 cases of oral
squamous cell carcinoma and 15 cases were control
group having no habits of consumption of tobacco,
other tobacco related substances or alcohol.

In the present study, the oral submucous
fibrosis (group-I) approximately half of the patient
were in the age group of 20 - 40 years, which
coincides with the findings of Pindborg J] and Sirsat
SM (1966) and Dr. Rajenderan (2003) who also

No. of Mean No. of
Patients Micronuclei +SD
?13_33%) 5.25+1.71
?26.67%) 5.13%¥1.89
?53_33%) 5.25+1.84
26.67%) 6.5+2.12

found most of the cases in the age range of 20 - 40
years.* Youngest patient in our study is 20 years old.

In the present study, the oral squamous cell
carcinoma (group II) more than half (53.33%) of the
patients were in the age range of 40-60 years, which
is similar to the findings of Kazi R.A( 2003) who
found most frequent age group in his study, being 40-
50 years.? Yazdi I. & Khalili M (1996) found 52.8% of
patients being in the age range of 18 to 75 years.10

The Present study showed that the patients
of oral sub mucous fibrosis (group I) were younger
(mean age 38.97) as compared to OSCC (group II)
patients (mean age 45.47). In a study Trivedi &
Adhvryu (2000) also observed that the oral cancer
patients were older (mean age 44.1 years) than Oral
sub mucous fibrosis patients (mean age 30.3
years)-11,

In the present study, buccal mucosa was the
major site involved as compared to rest of the sites.
Buccal mucosa was involved in all the cases of OSMF.
In 50% cases of OSCC showed involvement of buccal
mucosa & remaining cases showed involvement of
other sites. This characteristic site distribution of the
lesions in both the study groups directly reflects the
regular placement and maximum contact of the
carcinogenic agent to the involved site. In a review
by Palve H.D et al. (2008) who told maximum no. of
cases were observed to involve the buccal vestibule?,
which was actually the site of placement of betel quid
in most of the patients & according to Napier S et al.
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(2008) the potentially malignant lesions may be
located in any part of the oral mucosa but buccal
mucosa is most common site for the development of
potentially malignant lesions. National cancer
registry program, India (2002) also found the buccal
mucosa is most common site for OSCC in India.

CONCLUSIONS

1. OSMF was more prevalent in males than
females (M: F = 6.5: 1) and the mean age was
significantly less compared to females.

2. 0SCC was more prevalent in males than
females (M: F = 4.1: 1) and the mean age was
significantly less compared to females.

3. In OSCC, no. of micronuclei increases with age.

4. The mean no. of micronuclei in female was
slightly higher than male in control, OSMF and
0OSCC cases.

5. The mean no. of micronuclei in OSMF was
observed to be more in the clinical stage IV
(6.5) as compared to stage I (5.25), II (5.13) &
III (5.25) respectively.

6. The mean no. of micronuclei in OSMF was
observed to be more in the histopathological
grade II (5.6) as compared to grade I (5.43), III
(4.82) respectively.

7. No significant difference was found in
micronuclei frequencies when comparing
grade [ OSCC to grade II OSCC.(p = 0.85)

8. The mean micronucleus frequency in oral
exfoliated cells of healthy control subjects was
observed to be 1 + 1.20.

9. The mean micronucleus frequency in oral
exfoliated cells of OSMF (group-I) patients was
observed to be 5.3 + 1.79.

10. The mean micronucleus frequency in oral
exfoliated cells of OSCC (group-II) patients was
observed to be 10.57 + 2.10.

11. Statistically significant difference was found
when comparing mean micronuclei frequency
in exfoliated cells and they showed a stepwise
increase of MN frequencies from normal to
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precancerous to cancer. (p=0.00, 0.00 & 0.00
respectively).

Here by to conclude with the knowledge of the
risk status, various interventions can be initiated and
the above test can again be performed to assess the
cellular improvements & prognosis after the
completion of treatment / chemoprevention trials.
Further studies upon larger samples are required to
assess the exact relationship between these nuclear
anomalies and the individual biological behavior of
the associated lesions.
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