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Abstract Mutations of p53 gene is one of the most com-
mon events in human cancers including oral squamous cell
carcinoma (OSCC). However, its role in carcinogenesis
and association with regard to prognosis is still under
investigation and unclear. The aim was to study the
expression of p53 in patients of OSCC and correlation with
clinical presentation and prognosis. In this retrospective
observational pilot study, we examined expression of p53
in 50 histologically diagnosed cases of OSCC and corre-
lated it with initial clinical presentation and clinical events
in follow up period. p53 expression was significantly
negative (94%) in patients with history of only oral tobacco
consumption while cases with additional history of smok-
ing or alcohol were positive (p = 0.0001 and 0.011). On the
other hand, aggressive course of the disease was found to
be significant with p53 positivity in the form of lymph
nodal extension (13 out of 17 cases) (p = 0.011) and
recurrence (6 out of 10 cases) (p = 0.024). p53 was over-
expressed (positive) in predisposing factors like smoking
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and alcohol but not in OSCC associated with chewing
tobacco. p53 overexpression is also associated with
advanced TNM stage. To the best of our knowledge, this is
the first report where association of p53 overexpression and
oral tobacco consumption associated OSCC was not
observed and we recommend that carcinogenic events in
chewing tobacco induced OSCC should be studied sepa-
rately for its unique set of mutations.
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Introduction

Oral cancer is the 6th most common cancer worldwide
accounting for 4% of all cancers. However; it is a much
bigger health problem in south East Asian countries where
it may comprise upto 50% of all cancer in certain geo-
graphic areas [1]. In India, tobacco in both forms, chewable
as well as nonchewable is responsible for majority of oral
squamous cell carcinoma (OSCC). According to oral can-
cer statistics, oral cancer had a maximum age adjusted
incidence rates (64.8%) in central India [2]. According to
Global Adult Tobacco Survey, 34.6% Indian adults con-
sume tobacco out of which 14% smoke tobacco while
25.9% consume smokeless tobacco [3]. The development
of OSCC is a multistep process requiring the accumulation
of multiple genetic alterations, influenced by a patient’s
genetic predisposition as well as by environmental influ-
ences including tobacco, alcohol, chronic inflammation and
viral infection [4]. In Indian subcontinent, tobacco abuse is
mainly in the form of chewing tobacco which is seldom
studied separately for its own unique characteristics.
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Recent advances in the field of tumour-suppressor genes
and oncogenes have provided an important tool for
studying the genetic changes occurring at different stages
of carcinogenesis, including transition from premalignancy
to malignancy [5]. Mutations in p53 gene is one of the most
common and early events in human cancers, including
OSCC [6]. Ghanghoria S et al. [7] suggested that mutation
of p53 gene leads to the protein product which is non-
functional though expressed in tumour cells and can be
detected by immunohistochemistry (IHC).

The goal of the present study was to investigate signif-
icance of p53 tumour marker in patients of OSCC in study
area having a very high incidence of this malignancy.

Materials and Methods
Case Selection

It was a retrospective observational pilot study. After tak-
ing approval from Institutional ethical committee, 50
known consecutive patients of histologically diagnosed
OSCC were selected as study cases. These were diagnosed
minimum 12 months back from the initiating point of the
study and were then followed up for next 2 years with their
consent. The details of cases were retrieved from hospital
records along with paraffin blocks and all available slides.
After case selection, patients were contacted on their fol-
low up visits, informed consent was taken and they were
interviewed for the course of their disease. H&E stained
slides were screened to obtain the best section for IHC.
Immunohistochemical stain for p53 was performed by
standard technique [8]. Cases that didn’t give consent or
were lost to follow up or patients who died soon after initial
diagnosis were not included in the study. Patient confi-
dentiality was maintained during all research procedures.

Immunohistochemistry

Cases along with appropriate positive and negative controls
were stained with p53 (6 mL ready to use mouse mono-
clonal IgG2a primary antibody Anti p53 protein, Bio-
Genex, USA). The intensity of immunohistochemical
staining [9] was graded based on subjective evaluation of
brown colour as: negative (—, no colour), mild (4 , light
brown colour), moderate (++ , dark brown colour) or
intense (4+++ , very dark brown colour). Cases with (—)
and (+) were considered as negative while (++) and
(+++) were considered as positive. Only nuclear staining
of epithelial cells were observed. The pattern of expression
was also analysed semi quantitatively by counting the
number of positive cells per 100 tumour cells and was
recorded as percentage. The percentage of positive cells

was scored as: 0=0-5%; 2=6-25%; 4 =26-60%;
6 = 61-99%. The area with maximum number of positive
cells was considered in each section. Cases with score 0
and 1 were considered as negative while 3 and 4 were
considered as positive (Figs. 1 and 2). Known positive
immunostaining slides were used as positive controls.

Patient Follow Up

All outdoor and indoor visits of study cases to the hospital
after primary management were recorded using (1) records
of ENT Department (2) of Radio chemo-oncology depart-
ment (3) District cancer registry working from Department
of Pathology and (4) our computerized hospital informa-
tion system (HIS). During follow up period, the patients
were evaluated for any adverse outcome in particular.

Statistical Analysis

Statistical analysis was done by using descriptive and
inferential statistics using chi square test and fisher’s exact
test. Software used was SPSS17.0 and graph pad PRISM
6.0 version and p < 0.05 was considered as level of
significance.

Results

More than two third (72%) of cases were males in the
present study with highest number of OSCC was present in
41-50 years of age group. On TNM staging, maximum
(42%) cases were in TNM stage IV, 26% each in stage II
and Stage III and only 6% in stage 1. All T4 primary

Fig. 1 Wildp53, 3 x 3 expression in a case of well differentiated
OSCC with lymph node metastasis in patient with history of chewing
tobacco as well as smoking (x 400, [HC)
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Fig. 2 OSCC showing weak nuclear expression of Wildp53 in the
dysplastic epithelium on left upper corner but not in the pushing
border of invasive carcinoma in lower field (x 400, IHC); the case
was considered as 10% x 0 in terms of percentage of cells x intensity
of staining in a case of patient with history of chewing tobacco only

tumours (24%) presented in stage IV with N2 LN positivity
in all cases. Ten out of 13, stage III disease cases also had
N1 LN positivity.

Eighteen patients had history of tobacco chewing only;
while 13 were smokers also, in addition to habit of tobacco
chewing. 14 patients had history of combined tobacco and
alcohol abuse. 5 patients of OSCC had no history of
tobacco abuse. Overall 90% had history of tobacco abuse.
We found that patients with history of chewing tobacco
only were not associated with p53 over expression as
percentage of positive cells or intensity of staining (4 & 1
out of 18) while there was over expression (both percent-
age of positive cells and intensity of smoking) with
smoking and alcohol abuse (12 & 11 out of 13), also (8 & 6
out of 14) with highly significant p values in all categories
(Table 1).

The adverse outcome in our study was defined as
recurrence of cancer at primary site, distant metastasis or
death after completion of primary treatment. Non-compli-
ance of long, painful and costly treatment of cancer in our
resource poor clientele was a hindering factor to study
aggressiveness of primary tumour. So, for adverse out-
comes, we followed only 27 cases who completed the
treatment and out of these 9 cases presented with compli-
cations during 4 year follow up. 60% (n = 6/10) of p53
positive cases had aggressive course while only 3 out of 17
negative cases had complications after completion of pri-
mary treatment. Statistically significance was seen for both
percentage of cells showing staining as well as intensity of
staining (p = 0.024 and p = 0.029) (Table 2).

Well differentiated OSCC was the largest group com-
prising of 76% of total cases (n = 38)., p5S3 mutation was
highly present in significant number of cases presenting
with advanced stage with lymph node positivity (13 out of
17); both in terms of percentage of positive cells as well as
intensity of staining (p = 0.0002 and p = 0.011 respec-
tively) (Table 3).

Discussion

TP53 gene is called as the “Guardian of the Genome”. It is
usually in a standby mode and its activation occurs in
response to a variety of exogenous and endogenous cellular
stresses. Activation of the gene normally results in for-
mation of the p53 protein which has 393 amino acids and
this protein ultimately causes either cell cycle arrest or
apoptosis. In a normal cell, its activity is strictly regulated
as it is a biologically active molecule. It is very rapidly
degraded and hence difficult to detect by IHC [10, 11]. Due
to mutation of this gene in cancer cells, the altered protein
gets stabilized thus curtailing its degradation. Further, these
mutations have loss of growth suppressor function as well
as gain of function, together makes them more resistant to

Table 1 Correlation of OSCC p53 expression in terms of intensity of staining and percentage of cells with history of abuse

Addiction p53 expression (Percentage of cells) Chi-square test p53 expression (Intensity of staining) Chi-square test
Positive Negative Total Positive Negative Total

Tobacco chewing only 1 (5.56) 17 (94.44) 18 (100) 19.89 4 (22.22) 14 (77.78) 18 (100)  14.85
Tobacco chewing & smoking 11 (84.62) 2 (15.38) 13 (100) p =0.0001 12 (92.31) 1 (7.69) 13 (100) p =0.0001
Tobacco (any form) & alcohol 6 (42.86) 8 (57.14) 14 (100) 6.41 8 (57.14) 6 (42.85) 1 (100) 4.09

p =0.011 p =0.043
Overall 19.73 15.02

p = 0.0001 p = 0.0005
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Table 2 Correlation of p53 expression and adverse outcomes of disease in patients who have completed the treatment

p53 status Adverse outcome Total Fischer’s exact test
Present Absent
Percentage of p53 staining
Positive 6 (22.22) 4 (14.81) 10 (37.04) 5.08
p =0.024
Negative 3 (11.11) 14 (51.85) 17 (62.96)
Total 9 (33.33) 18. (66.67) 27 (100)
Intensity of p53 staining
Positive 7 (25.93) 6 (22.22) 13 (48.15) 4.74
p =0.029
Negative 2 (7.41) 12 (44.44) 14 (51.85)
Total 9 (33.33) 18 (66.67) 27 (100)

Table 3 Correlation of well differentiated OSCC with lymph node metastasis and p53 expression

Percentage of p53 positive cells in WD OSCC Intensity of staining in p53 positive cells in WD OSCC
Positive Negative Total Positive Negative Total
With LN metastasis 13 (26) 4(8) 17 (34) 13 (26) 4 (8) 17 (34)
Without LN metastasis 3 (6) 18 (36) 21 (42) 7 (14) 14 (28) 21 (42)
Total 16 (32) 22 (44) 38 (76) 20 (40) 18 (36) 38 (76)
Fisher’s exact test 0.0002 0.011

p value

anti-cancer drugs and thus metastases and poor survival in
the patients OSCC [10-14].

We followed our patients that were diagnosed at least
12 months back from initiating point of study for any
adverse outcomes, to have minimum 3—-4 years follow up
period in each case. In our study, aggressive course of the
disease was found to be associated significantly with p53
positivity in the form of lymph nodal extension even in
WD OSCC (13 out of 17 cases) (p = 0.011) and recurrence
(6 out of 10 cases) (p = 0.024). This shows that p53
expression was associated with more aggressive course of
the disease. Carlos de Vincente J et al. [12] investigated
OSCCs without initial neck node metastases and found that
pS53 expression was a significant prognostic factor and was
associated with longer survival in patients with p53 nega-
tive tumours. de Olieveira et al. [11] in 2007 in a study of
107 cases of OSCC concluded that p53 overexpression is
associated with a large number of metastasis (78.6%,
p = 0.002) as well as poor outcome Negative p53 expres-
sion had a statistically significant better prognosis as
compared to p53 positive cases, p = 0.046). Unal et al. [15]
reported a significant correlation of immunoreactivity of
p53 correlated with larger primary tumour size (p < 0.05),

lymph node metastases (p < 0.05) and with pathological
tumour stage (p < 0.05). Jayade BV et al. [16] in 2009 in a
study of 90 resected specimen of stage IV SCC buccal
mucosa found a significant correlation between p53 over-
expression with histological grade and high cellular turn
over. Both of these signify a poor prognosis for OSCC.
Other similar studies indicating lymph node metastasis and
poor survival rate leading to poor prognosis in patients
includes studies done by Motta Rda R et al. [17], Nader S
et al. [18] and Dave KV et al. [19].

One very interesting finding in our study was, however,
absence of p53 mutation with a specific type of tobacco
abuse in Indian subcontinent i.e. chewing tobacco. We
could not find any previous study reporting this finding,
especially in Central India. We found that these patients
with tobacco abuse in chewing form comparatively had
good prognosis and less number of adverse outcomes in
3—4 year of follow up period, which is most likely asso-
ciated with absence of p53 mutation. This suggest that p53
mutation is not the predominant route of carcinogenesis
with chewing tobacco, also have significantly less number
of adverse outcomes in our study.
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Brennan JA et al. [20] reported p53 mutations were
found to be higher in smokers than non-smokers and even
higher in smokers who also drink alcohol which was also
observed in one study.

Conclusion

1. p53 expression is associated with more aggressive
course of disease.

2. Tobacco abuse in chewing form is found to have
better prognosis; may be because of absence of p53
mutation.

We feel that a direct comparison between these parameters
will provide a clue to the exact role of p53 in carcino-
genesis as well as it will help in understanding the prog-
nosis of patients in future. This finding is significant in
context of Indian subcontinent and should be explored in
further studies.
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