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Abstract

Background: Potentially malignant disorders (PMD) in oral mucosa represent the morphological steps of epithelial transformation in the 
form of various grades of dysplasia. Only few cases of dysplasia evolve into carcinoma, and there are no specific markers invented which can 
predict the probability of progression. Oral carcinogenesis is a multistage course which constitutes a sequence of molecular events resulting in 
cell cycle dysregulation. p53 is the most commonly affected tumour suppressor gene. p53 mutation leads to uncontrolled proliferation of cancer 
cells as well as increased p53 protein. p53 overexpression has been suggested to be consistent indicators for development of oral cancer. The 
objective of this study is to investigate p53 immunohistochemical expression in various grades of oral epithelial dysplasia and to estimate the 
correlations between their expression levels in various grades of dysplasia.

Methods: This study is done at the Dept of Oral Pathology & Microbiology, SPDC, Wardha. Total four groups were taken. Ten patients each 
of mild, moderate and severe epithelial dysplasia i.e total-30 patients and 10 control patients. Sample size required for group was calculated by 
using required formula. P53 positive cells were counted in 5 HPF in all grades of epithelial dysplasia and labeling index was measured.

Results: 

ANOVA test was applied to see the differences in the P53 expression.

It was found that-

LI was increased with the increasing grades of epithelial dysplasia (ED).

P53 expression was seen in 5 HPF in all grades of ED and it was observed that it is seen in basal cell layer in normal oral mucosa, basal and 
parabasal cell layers in mild ED and basal, parabasal and supra basal layers in moderate and severe grades of ED in focal areas.

Conclusion: The increase in the p53 expression in epithelium correlates to various grades of epithelial dysplasias.
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Background

Potentially malignant disorders (PMD) represent the 
morphological steps of epithelial transformation in the form 
of various grades of dysplasia, but only few cases of dysplasia 
evolve into carcinoma. There is no specific marker to identify 
the possibility of succession of dysplasia. Oral carcinogenesis is 
a multistage process with series of molecular events which may 
lead to cell cycle dysregulation [1]. p53 is the most commonly 
affected tumour suppressor gene. Normal p53 protein is difficult 
to be detected in normal tissues with short half-life of 6-20 
minutes whereas changed protein has a half-life of about 6 hours 
which makes it easy to be detected by immunohistochemistry 
(IHC) in precancerous and cancerous lesions. p53 is a guardian  

 
of genome which controls the cell cycle progression from G1-
stage to S-stage. Alterations in p53 gene leads to uncontrolled 
proliferation of cancer cells with increased p53 protein causing 
dysfunction of regulatory mechanism during carcinogenesis [1]. 
p53 overexpression has been suggested to be consistent indicators 
for Oral Cancer development.

The objective of this study is

a)	 To assess the expression of p53 in various grades of 
epithelial dysplasia.

b)	 To compare expression of p53 in various stages of 
epithelial dysplasia.
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Methods

 This study is carried out at the Dept of Oral Pathology & 
Microbiology, SPDC, Wardha

a)	 Group A-10 patients each for mild, moderate and severe 
epithelial dysplasia. i.e. total-30 patients.

b)	 Group B -10 control patients.

Sample size= (n) for each group. n is calculated by using 
following formula- n= (Zα/2 +Zβ)2*2* σ2/d2

In above formula Zα/2= is the critical value of normal 
distribution at α/2(e.g. for a confidence level = 95%, α = 0.05 & 
critical value = 1.96), Zβ is the critical value of Normal distribution 
at β (e.g. for a power of 80% β =0.2 and critical value = 0.84).

 σ2 = population variance

 d = difference you would like to detect.

Sample size for each group of this study was taken out by 
using above formula.

σ = 2.5+1.9 = 4.4/2= =2.2

d=12-9= 3

n = 2x (2.2)2 (1.96+0.84)2/32

 = 2 x 4.84 x 7.84/ 9

 = 75.89/9

 = 8.43(nearer to 10)

Inclusion Criteria

Subjects diagnosed with various grades of dysplasias 
histopathologically under microscope from the specimen received 
in our department from department of oral surgery and 10 control 
patients.

Exclusion Criteria

a)	 Patients with histopathologically diagnosed recurrence 
cases of oral squamous cell carcinomas.

b)	 Subjects having history of radiotherapy and 
chemotherapy.

c)	 Patients with history of any other systemic diseases.

Case history proforma was recorded for relevant information 
and observation. All the included cases, on the basis of 
histopathology were graded into different stages of epithelial 
dysplasia. like mild, moderate and severe. Immunohistochemistry 
(IHC) is carried out on paraffin embedded tissue blocks fixed 
with neutral buffered formalin to detect expression of P53. 
Interpretation of immunohistochemically stained section is 
carried out in five high power fields in highly stained areas. The 
expression of P53 and cellular morphological changes are noted 
in the epithelium (Tables 1-3).

Table 1: Labelling index in mild, moderate and severe epithelial dysplasia.

Patient’s 
number Normal Mild ED Mean Moderate 

ED Mean Severe 
ED Mean

For each 
group OM P53+VE 

CELLS LI P53+VE 
CELLS LI P53+VE 

CELLS LI

1st 8 11 13 12 12 5 11 31 112 64 31 40 55.6 45 50 70 30 60 51

2nd 0 20 28 35 10 11 21 26 27 25 21 15 22.8 42 40 36 60 45 45

3rd 0 20 25 15 12 25 19 0 0 0 0 0 0 35 42 38 44 49 42

4th 12 30 20 23 32 28 27 38 25 27 22 20 26.4 51 55 30 35 45 43

5th 0 0 0 0 0 0 0 20 28 33 27 51 31.8 0 0 0 0 0 0

6th 0 15 25 20 15 10 17 10 8 5 12 5 8 22 30 10 20 20 20

7th 15 60 34 35 43 25 39 45 68 40 60 50 52.6 0 0 0 0 0 0

8th 0 10 13 8 7 17 11 35 20 23 15 12 21 50 40 60 35 25 42

9th 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10th 6 0 0 0 0 0 0 0 0 0 0 0 0 40 45 62 53 51 50

Table 2: P53 Immunopositive cells in 5 (HPF)in 10 patients of each group of epithelial dysplasia.

Normal Mild Moderate Severe

0 11 56 51

0 21 23 45

0 19 0 42

0 27 26 43
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0 0 32 0

0 17 8 20

0 39 53 0

0 11 21 42

0 0 0 0

0 0 0 50

Table 3: Mean values of grades of epithelial dysplasias.

Normal Mild Moderate Severe

4.1 14.5 21.8 29

Results

ANOVA test is applied to see the differences in the p53 
expression.

It was found that

a)	 LI was increased with the increasing grades of epithelial 
dysplasia (ED).

b)	 p53 expression was seen in 5 HPF in all grades of ED and 
it was observed that it is seen in basal layer in normal mucosa, 
basal and parabasal layers in mild ED and basal, parabasal and 
supra basal layers in moderate and severe grades of ED in focal 
areas. 

Mean of LI in various grades of epithelial dysplasia came as 
under in confirmity with other articles Takeda et al. [2].

Discussion

In this study, quantitative image analysis had demonstrated 
different expression patterns of p53 in various grades of oral 
epithelial dysplasia. With regard to p53 expression, progressive 
and significant increase was observed from mild to severe types 
of epithelial dysplasia as observed by Francesca et al. [3] and Juan 
C et al. [4]. The results told by Kerdpon et al 6 showed that there 
is no p53 expression in oral mucosa which is normal however in 
our studies 4 out of 10 patients showed p53 expression. It was 
expressed only in the basal cell layer in normal epithelium and 
expanded into the parabasal and superficial zones in grades of 
dysplasia as observed by Dong M Shin et al. [5]. Thus, we conclude 
that there are alterations in p53 in early phases of oral cancer. Thus, 
it may be an excellent biomarker in trials of chemoprevention. In 
our study mean labeling index (LI) had shown gradual increase 
from mild to moderate and then severe ED. Also, foci of p53‐
positive expression were observed in moderate and severe 
dysplasia. Our findings are in accordance to Jennifer Kushner, 
Grace Bradley, Richard C & K Jordan [6]; T Takeda et al. [2]. In our 
study LI pattern was found to be a useful index to assess the stage 
of epithelial dysplasia (Figures 1-3).

Figure 1: Mild dysplasia. 

Figure 2: Moderate dysplasia. 

Figure 3: Severe dysplasia. 
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Presence or absence of p53 in various grades of dysplasia 
could not be used to predict the outcome of precancerous 
lesions as stated by Alison M Rich et al. [7]. In the present study 
it was seen that p53 staining reported in the supra basal layer of 
epithelium is significantly associated with moderate and severe 
grades of dysplasia. This finding is in agreement with that of I 
Cruz et al. [8] where he concluded that specificity and positive 
predictive value (PPV) for malignant transformation of supra 
basal p53 staining was greater to the assessment of dysplasia, but 
sensitivity was lesser. Aline Correa et al. [9] and Reddy VM et al. 
[10] also found same results. Gayani Pitiyage, Tilakaratne WM et 
al. [11] studied p53 mutations in pre-cancerous lesions which can 
progress to cancer. Out of total cases examined p53 stabilization 
was observed in 50% of pre-cancerous lesions whereas few cases 
progressed to cancer. It is confirmed that p53 evaluation is not the 
criteria to say whether dysplasia is converting to cancer or not. 
Only clinical and histolopathological findings cannot give a hint 
whether precancerous lesions remain stable, relapse or progress 
to cancer. Dysplastic or non-dysplastic lesions may convert to 
invasive carcinomas. So, to channelize the management of these 
lesions molecular markers must be identified which can predict 
disease progression. Many studies have concluded that several 
genes or pathways are concerned with the alterations of normal 
mucosa to dysplastic one and finally to cancer. So, it is essential to 
study molecular changes in the biopsy tissues from large cohorts 
of subjects [11].

It can be inferred from the present study that gradual 
increase in positive p53 expression from mild to severe grades 
of epithelial dysplasia indicate a role of p53 in proliferative cells 
and transforming carcinoma. Positive or negative staining by 
p53 could not be used to predict the outcome of precancerous 
lesions. Our observations were similar to previous findings that 
expression of p53 could be used as a definite marker for lesions 
which can convert to malignancy. p53 as a prognostic marker 
may prove as an adjunct to histopathological estimation in the 
prognosis of precancerous lesions. However, further studies with 
larger sample size using a panel of related molecules like Ki 67, 
p16 etc. are necessary to establish the full potential of p53 as a 
prognostic marker in epithelial dysplasias [12-22].

Conclusion

i.	 The increase in the p53 expression in epithelium 
correlates to various grades of epithelial dysplasias. The clinical 
application in the community is that the increase in the p53 
expression occurs as an early episode in oral carcinogenesis 
and would help in the early diagnosis and proper treatment for 
histopathologically diagnosed dysplastic cases in the community. 
Combination of P53 and Ki 67 is creditable in OSCC. However, 
P53 is a definite marker for active proliferation (Screening 
mechanism). Moderate and severe grades of ED are risky i.e. they 
have high potential to convert into malignancy so these patients 

should be kept under follow up. Larger sample size is required to 

study in detail.
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