
INTRODUCTION

Oral cancer is the sixth most common cancer in the 
world and second most common in India. Majority 
of the oral cancers are preceded by potentially 
malignant lesions and conditions. About half of all 
cases of oral cancer have associated Leukoplakia. 
Other potentially malignant lesions or conditions 
include erythroplakia, oral submucous fibrosis and 

chronic immunosuppression (Scully and Porter 
2000.) [1] A fundamental factor in the poor 
prognosis of oral cancer is that great proportions of 
oral cancers are still diagnosed in advanced stages 
and are treated late. [2]

Early detection of premalignant and malignant 
lesions would improve survival and also reduce the 
morbidity associated with the treatment to a 
considerable extent.  Different investigations like 
routine histopathology, exfoliative cytology, 
immunohistochemistry are available today. [3] 
Though histopathology of biopsied material is a 
gold standard in diagnosing cancers; biopsy being 
an invasive technique, it has limitations for some 
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ABSTRACT

Introduction: Oral cancer is the major cause of 200,000 deaths per year globally. In spite of easy accessibility of 
the oral cavity for examination and several treatment advances for the oral cancer, its outcome has not significantly 
improved, because of late detection. However, oral cancer can be cured if treated early enough with the help of 
certain 'biomarkers'. Micronuclei are one such biomarker that has generated a recent surge of interest. 

Aims & Objectives: To determine the frequency of micronucleated cells and micronuclei in Buccal cells of patients 
with premalignant and malignant lesions, and in healthy individuals and their usefulness as marker of malignant 
change.

Materials and Methods: Patients with clinically diagnosed oral premalignant lesions (premalignant group), and 
oral cancer (malignant group) as well as individuals with normal oral cavity (control group) were selected for the 
study. Exfoliated cells were obtained by scrapping from the right and left buccal mucosa of all subjects, with a soft 
toothbrush and were smeared and stained with PAP stain for screening of micronucleated cells and micronuclei. 
The frequency of these micronucleated cells and micronuclei were compared between premalignant, malignant 
and control groups.

Results: The frequency of micronucleated cells and the micronuclei was found to be highest in the malignant group 
followed by the premalignant group and the least in normal groups. The mean frequency of micronuclei was found 
as 21.38 in control group, 70.92 in premalignant group and 143.62 in malignant group.

Conclusion: MN assay (Micronucleated cells and micronuceli) can be a useful biomarker for assessing 
malignancy.
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professionals and psychological implications for 
some patients. In the last few years the interest for 
oral exfoliative cytology as a diagnostic and 
prognostic methodology for monitoring patients in 
oral precancer and cancer, has thus re-emerged 
substantially. [2]

Buccal mucosa is an easily accessible site for 
sampling cells by exfoliative cytology and does not 
cause undue stress to the study subject. Oral 
carcinogenesis can be conveniently studied in the 
exfoliated cells of the buccal mucosa. [4,5,6] As it is a 
multi-step event of accumulated genetic damage 
l i k e  p o i n t  m u t a t i o n  a n d  c h r o m o s o m a l  
abnormalities, occurrence of these chromosomal 
damage can be  studied in the buccal mucosa with 
the help of certain 'biomarkers'. [7]

 Micronuclei (MN) are one of such biomarkers that 
can help in evaluating chromosomal damage as 
suggested by Stich et al. [7] Micronuclei are 
cytoplasmic chromatin masses with the appearance 
of small nuclei. [8] Micronuclei are induced in oral 
exfoliated cells by a variety of substances, including 
genotoxic agents and carcinogenic compounds 
present in tobacco, betel nut, alcohol, etc. [9] Recent 
studies are attempting to show a correlation 
between the frequency of MN in oral exfoliated cells 
and histopathological grading of oral squamous cell 
carcinoma. [8]  

AIMS & OBJECTIVES

vTo determine the frequency of micronuclei in 
individuals with normal oral cavity, in oral 
premalignant and in oral cancer  patients 

vTo determine whether the MN assay 
(Micronuclei and Micronucleated cells) can 
be used as a criteria or biomarker for 
predicting and accessing the severity of oral 
carcinogenesis. 

MATERIALS & METHOD

A total of 39 subjects from the Out Patient 
Department of our institute were selected for the 
study.  They were divided into the following three 
groups of 13 each.

vGroup I (control group) consisted of 13 
individuals with healthy oral cavity and 
without any tobacco consumption habit.

vGroup II (premalignant group) consisted of 13 

i n d i v i d u a l s  w i t h  c l i n i c a l l y  a n d  
h i s t o p a t h o l o g i c a l ly  d i a g n o s e d  o ra l  
premalignancy like leukoplakia, oral 
submucous fibrosis.

vGroup III (malignant group) consisted of 13 
i n d i v i d u a l s  w i t h  c l i n i c a l l y  a n d  
histopathologically diagnosed oral cancer.

The study design was explained to in local language 
and an informed consent was taken from all the 39 
subjects.

All the subjects were clinically examined, complete 
history was taken. Clinical diagnosis were 
confirmed by histopathological examinations in 
premalignant and malignant lesions.  

Method of Brush Biopsy:

The patients were asked to rinse mouth to rid of all 
food debris, necrotic debris or slough.[10] A soft 
bristle brush was used to scrap the cells from the 
right and left buccal mucosa of all the subjects. 11 
The smear was spread on the glass slide marked 
'Right' and 'Left' and fixed and sent to Oral 
Pathology Department of our institute for staining 
by Papanicalou stain. The smear was first observed 
under 400 X to determine the quality of the stain and 
then was observed under the 1000x for scoring. A 
1000 cells were counted on the slides using the 
zigzag method starting from one end of the slide and 
reaching the other end of the slide. [8] The cells 
showing micronuclei from these 1000 cells were 
identified and scored according to Criteria given by 
Heddle and Countryman (1976) given below. [8]

1. Diameter less than 1/3rd the main nucleus

2. Non refractility (to exclude small stain 
particles)

3. Color same or lighter than the nucleus (to 
exclude large stain particle)

4. Location within 3 or 4 nuclear diameters of a 
nucleus; and not touching the nucleus.

Three observers participated in the study. Slides 
from each of the three groups were given to each 
observer respectively. To prevent the observer bias, 
they were not provided with information regarding 
the subject.

The micronucleated cells (MNC) and the 
micronuclei (MN) were counted on both the right 
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and missegregated chromatin. (Tolbert et al. 1992) 
[8] 

Micronuclei arise from lagging chromosomes at 
anaphase or from eccentric chromosome 
fragments. [12, 13, 14] These are formed by 
chromosomal damage in the basal cells of the 
epithelium. The damaged chromosomal fragments 
(or entire chromosomes which lack attachment to 
the spindle apparatus) lag behind in anaphase when 
the centric elements move towards the spindle 
poles. When the cells divide, the undamaged 
chromosomes, the centric fragments and the 
lagging elements as well get included in the 
daughter cells. But the lagging fragments are 
excluded from the main nuclei in the daughter cells. 
A considerable portion of these fragments is 
transformed into one or more secondary nuclei and 
which as a rule are smaller in size than the main 
nucleus, hence the name micronuclei. [15] Cells 
with such abnormalities mature and are exfoliated. 
[16]

Usefulness of micronuclei assay as a screening and 
early detection technique for cancer susceptibility 
has been suggested before. Literature suggests a 
clear increase in the MN in the target tissues and the 
peripheral lymphocytes of cancer patients. [17] The 
higher frequency of micronuclei in exfoliated cells 
from premalignant and malignant lesions observed 
in this study corroborates the results described by 
several other authors.

CONCLUSION

To summarize the result the values of the 
frequencies of MN is increased to almost two fold in 
the premalignant group and more than three folds in 
the malignant group, when compared to the control 
group in this study. MN assay can be useful as a 
biomarker for malignancy. However, further studies 
with larger sample size should be carried out to 
support these findings.
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RESULTS

Comparisons of groups with respect to baseline 
characteristics were done by analysis of variance 
(ANOVA) and subsequent Tukey's honest significant 
difference post hoc test. Comparison of MNC and MN 
were done by ANOVA with Dunnett's post hoc tests 
for comparison against the control group. For all 
analyses, p values less than 0.05 were considered 
significant.
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and 29 were males. In the premalignant and 
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Histopathological examination of the premalignant 
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DISCUSSION
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site for the genotoxic damage. Also collection of cells 
from the buccal mucosa is the least invasive method 
for ascertaining DNA damage in humans. The MN 
test is a very useful and efficient method for 
specifying buccal epithelial cell chromosomal 
abnormalities (Levine et al., 1997; Holland et al., 
2008). Micronuclei are regarded as markers of 
abnormal mitoses involving chromosomal breakage 
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TABLE 1: NUMBER OF MICRONUCLEATED CELLS/1000 CELLS IN EACH GROUP

 

SR. NO. NORMAL  PREMALIGNANT MALIGNANT  

1. 8 35 109 

2 13 30 82 

3 9 41 130 

4 16 48 55 

5 16 32 78 

6 17 62 69 

7 18 44 61 

8 11 30 87 

9 13 69 91 

10 29 51 64 

11 14 38 84 

12 21 55 150 

13 24 71 98 

Total 209 606 1157 

Mean + S. D. 16.07 + 4.6 46.61 + 14.25 89.07 + 27.46 
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TABLE 2: NUMBER OF MICRONUCLEI IN THE MICRONUCLEATED / 1000 CELLS IN EACH GROUP

SR. NO. NORMAL PREMALIGNANT MALIGNANT  

1 10 62 200 

2 23 55 108 

3 14 79 222 

4 20 60 84 

5 15 57 150 

6 21 95 114 

7 30 64 107 

8 19 58 95 

9 20 81 146 

10 26 80 108 

11 25 77 164 

12 24 61 224 

13 31 93 145 

Total 278 922 1867 

Mean + S. D.  21.38 + 6.09 70.92 +13.88 143.61 + 47.365 
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TABLE 3: P VALUE SIGNIFICANCE

(A ) G R O U P  (B ) G R O U P  

M IC R O N U C E AT E D  

C E L L S  
M IC R O N U L E I 

D IF F E R E N C E  

O F M E A N  

(A -B ) 

P VA L U E  

D IF F E R E N C E  

O F  M E A N  

(A -B ) 

P  

VA L U E  

M alig n an t C o n tro l 7 6 .6 2  < 0 .0 0 0 1  1 2 2 .2 3  < 0 .0 0 0 1  

M alig n an t P rem alig n an t 4 6 .0 8  < 0 .0 0 0 1  7 2 .6 9  < 0 .0 0 0 1  

P rem alig n an t C o n tro l 3 0 .5 4  < 0 .0 0 0 1  4 9 .5 3  0 .0 0 0 2 6  

 

Figure 1- Armamentarium Figure 2- Cytobrush Technique

Figure 3- Cells showing Micronuclei
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