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Abstract

The present study entitled ”Study of p53 gene expression as a prognostic marker in squamous cell carcinoma of oral cavity” was
conducted in the department of pathology SRMSIMS Bareilly, 66 cases diagnosed on histopathology as squamous cell carcinoma
of oral cavity from Jan 2016 to Jan 2017 were included in the study. Various parameters analysed for each case included age,
gender, site, history of tobacco chewing, smoking &, alcohol consumption, histopathological grade of tumor and p53 expression.
The patients age ranged from 24 to 85 years with mean age; 52.09 years and median age; 53 years. Maximum no of patients were
male 54(81.8%) and 12 (18.2%) were female. Male: female ratio was 9:2. The most common site of presentation was lateral
border of tongue (34.8). In the present study 89.4% were tobacco chewers, 72.7% were alcoholics and 57.6% were smokers.34
cases (51.5%) were diagnosed as well differentiated, 26 cases(39.4%) as moderately differentiated and 6 cases (9.1)% as poorly
differentiated squamous cell carcinoma. The p53 expression was observed in 41(62.1%) of cases. The expression of p53
increased with the grade of tumor. The positivity being 17(50%) in cases of well differentiated, 19(73%) in moderately
differentiated and 5(83%) in poorly differentiated squamous cell carcinoma. In present study p53 expression is found to be
significantly related with tobacco chewing (p value= 0.034), smoking (p value= 0.0046) and tumor grade (p value=0.030).
However no association was found with alcohol consumption (p value=0.917) the increasing prevalence of p53 expression with

increasing grade of tumor suggests that it can be used as a prognostic indicator in oral cavity cancers.
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Introduction

Worldwide, oral cancer is one of the most
prevalent cancers and is one of the 10 most common
causes of death. Oral cancer accounts for 2% of cancer
deaths in males and 1% in females.!

Oral cancer is a disease of increasing age.
Approximately 95% occur in people older than 40
years, with the average age at diagnosis of
approximately 60. The increasing incidence of oral
cancer reflect declining immune surveillance with age
and the duration of exposure to chemical irritants,
physical irritants, viral infection, hormonal effects,
cellular aging and decreased immunologic survillence.
Evidence from long term  follow-up  of
immunosuppressed patients following organ and bone
marrow transplant shows that immunosuppression
increases the risk of the development of squamous cell
carcinoma.

It is important to note that 75% of oral squamous
cell carcinomas have been reported to arise in an area
that comprises the floor of the mouth and adjacent
lingual mucosa, sublingual sulcus and retromolar
region.?

The cause of oral squamous cell carcinoma is
multifactorial. Extrinsic factors like exposure to
tobacco, smoke, alcohol, syphilis and sunlight seem to
work together with several intrinsic factors which
include systemic or generalized states, such as general
malnutrition or iron —deficiency anemia. Heredity does

not appear to play a major causative role in oral
carcinoma. Optimal therapy and survival from oral
cancer depend on adequate diagnosis and assessment of
the primary tumor and its clinical extent. Few
prognostic markers of oral cavity carcinomas are site®®
stage,® grade,’®! depth of invasion,!** tumor size,*®
tissue eosinophilia’® and lymphnode involvement.Y
Tumor size and nodal status are the most significant
prognostic factors.’® Histological grade correlates
poorly with patient outcome*®2°

P53 is a proto-oncogene and has its role involved
in controlling the cell death cycle, consequently in
genomic  stabilization. Mutated genes become
oncogenes and lose their property of removing an
altered cell from cell cycle, repair it and take it back to
the cycle or lead it to programmed cell death, thus
causing carcinogenesis.

In normal cells, wild type p53 protein has a very
short half life (6-2 min) and is present in such small
quantities that it cannot be detected by
immunohistochemical methods. However, missense
mutations in the p53 gene often result in a more stable
gene product and prolong the half life of the p53
protein, causing it to accumulate within the cell nuclei
to the extent that it can be easily detected by means of
immunohistochemistry.?

The p53 detection by IHC may be one of the
important tumor markers which can help not only in
determining the prognosis but also have a key role in
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gene therapy in future. Thus this study was undertaken
to study p53 expression in squamous cell carcinoma of
oral cavity and to see if there was any correlation with
tumor grade.

Materials and Methods

This prospective study was carried out in department
of pathology, Sri Ram Murti Smarak Institute of Medical
Sciences, Bareilly Uttar Pradesh, India.

A total of 66 cases, dignosed as oral cavity cancers
on histopathology from January 2016 to December
2017 were included in the study.

The specimens received were fixed in 10%
formalin and embedded in paraffin to make blocks. One
section from each block was routinely stained with
H&E for light microscopy. The squamous cell
carcinoma was graded using Broder’s classification and
one section was subjected to immunohistochemical
staining for p53 antibody.

For immunohistochemistry, the tissue sections
were first deparaffinized with xylene, then rehydrated
with decreasing grades of alcohol. Antigen retrival and
treatment with peroxidase for 15 minutes to block
nonspecific reaction with other tissue antigens was
done. Sections were incubated with mouse anti-p53
monoclonal antibody PAB 240 at a dilution of 1:50 for
2hr at 37 degree celsius. After being washed with PBS;
the sections were treated with rabbit antimouse IgG
conjugated with horse-radish peroxidase for half an
hour at room temperature. Color was developed using
DAB working solution for 5-8 minutes. A brown
precipitate in the nucleus confirmed the presence of p53
protein. The slides were counterstained with Harris
hematoxylin, mounted in DPX and examined by light
microscopy.

Al slides were evaluated for immunostaining
without the knowledge of the histological diagnosis.
Cases with p53 expression in more than 5% cells were
considered positive for p53 expression. P53 expression
was graded using the following grading system in the

present study:

1. (+++) When greater than 50% of cells staining
positive.

2. (++) When 26%-50% of cells staining positive.

3. (+) When 5-25% of cells staining positive.

4. (-) When <5% of cells staining positive.

Association/correlation of p53 expression with
independent variables such as histological grades of
squamous cell carcinomas, alcohol consumption,
tobacco chewing and smoking, was analysed by
applying Pearson’s Chi Square test and p-value of less
than 0.05 was considered statistically significant at 95%
level of significance. All results and data were
expressed as tables.

Results
A total of 66 cases were investigated for p53
expression. Table 1 shows age and sex distribution. The

age of patients in present study ranged from 24-85
years and the median age of patients was 53 years. The
male; female ratio observed was (9:2). Table 2 shows
site distribution, the most common site of presentation
was lateral border of tongue (23%) followed by buccal
mucosa (21%).

In  present study, 34(51.5%) were well
differentiated, 26(39.4%) were moderately
differentiated and only 6(9%) were poorly

differentiated squamous cell carcinoma. The p53
expression in well, moderately and poorly differentiated
squamous cell carcinoma was seen in 50%, 75% and
83% cases respectively. The intensity of p53 staining
also increased with grade as shown in tables 3 & 4.

The p53 expression was found to be significantly
associated with habits of smoking and tobacco
consumption. Whereas no association was seen with
alcohol consumption as shown in table 5. In present
study a significant co-relation was found between p53
expression and tumor grade as shown in table 6.

Table 1: Age and sex distribution

Age Male Female
21-30 3 2
31-40 10 1
41-50 9 2
51-60 22 3
61-70 6 4
71-80 3 0
81-90 1 0
Total 54 12

Median age of presentation in our study= 53.
Male: Female Ratio= 9:2.

Table 2: Site distribution

Site No. of patient
Lateral border of tongue. 23
Buccal mucosa. 21
Hard palate. 10
Lower lip. 2
Ventralsurface of tongue 3
Gingiva. 4
Dorsum of tongue 3
Total 66

Most frequent site was lateral border of tongue
n=23(34.8%)

Table 3: P53 grading

P53 grading Frequency Percent
_ 25 37.9
+ 15 22.7
++ 10 15.2
+++ 16 24.2
Total 66 100.0

P53 expression was positive in 41(62.1%) of cases
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Table 4: Frequency distribution of p53 expression with respect t to various grades of SCC

Grade Well diff scc Mod diff scc. Poorly diff scc.

n % n % n %
- 17 50% 7 27% 1 16.66%
+ 9 26% 5 19% 1 16.66%
++ 6 18% 3 12% 1 16.66%
+++ 2 6% 11 42% 3 50%
Total 34 100% 26 100% 6 100%

P53 expression increased with the grade of the tumor

Table 5: Statistical analysis (co-relation) of P53 with different variables

P53 Grading Alcohol Tobacco Smoking
Consumption Consumption.
Yes No Yes No Yes No
Negative 18 7 22 3 14 11
Positive 30 11 37 4 24 17
P value. 0.917 0.034 0.046

P53 expression was found to be significantly associated with habits of smoking and tobacco consumption whereas
no association was seen with alcohol consumption.

Table 6:
P53 Grading Histological Grading
Well diff scc. | Mod diff Poorly Chi-Sq = 14.596, DF =
scc. diff scc. 2, P-Value = 0.030
Negative 17 7 1
Positive 17 19 5
Hence the relationship between histological grading and p53 is significant by the probability value
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Fig. 1: Photomicrographl showing p53 expression,
(+) intensity, when 5-25% of cells staining were
considered positive

Fig. 3: Phofomi.crographS showing p53
expression,(+++)intensity, when >50% of cells
staining were considered positive
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PR S e ey o Fig. 4: Photomicrograph 4 showing p53 expression,
Fig. 2: Photomicrograph 2 showing p53 expression, () intensity when<5% of cells staining were
(++) intensity, when 25-50% of cells were considered ~ considered positive (40x)
positive
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Discussion

Oral cancer is the sixth most common cancer in the
world. Squamous cell carcinoma is the most common
malignant neoplasm of the oral mucosa, representing
90% of oral malignant tumors.

A high prevalence of mutation in p53 tumor
suppressor genes have been reported in head and neck
carcinomas The immunohistochemical detection of p53
in biopsy is of immense interest, as potential tumor
marker; since it is the most commonly identified and
mutated gene in diverse types of human cancers.

The age of patients in the present study ranged
from 24 years to 85 years, which was similar to that
found in studies done by Po Wing et al?? (20-85 yrs)
and Nighat Ara et al® (21-86yrs).

The mean age of patients observed was 52.09yrs,
similar to that reported by Jaun C et al** (56.5 yrs) and
the median age of patients was 53 yrs which was
similar to that reported by Po Wing et al?? (57 yrs).

In the present study male: female ratio observed
was (9:2) similar to that observed by Rafeal Da et al*®®
(6:1).Lower male : female ratio were reported by Po
Wing et al?? (1.9:1), Faris Foco et al?®® (2.1:1), Nighat
Ara et al® (1.7:1),Shinohara S et al?” (3.8:1) and Jaun C
et al* (0.1:1) This difference is probably due to
variation in sample size.

In the present study the most common site of
presentation was lateral border of tongue, (23%)
followed by buccal mucosa (22%),which is similar to
that observed by Jaun C et al** where the commonest
site of presentation was tongue (27.4%),followed by
buccal mucosa(20.1%)., whereas Nighat Ara et al®
reported the commonest site as buccal mucosa (43.3%)
followed by tongue(23.3%).

In the present study out of 66 cases of oral cavity
squamous cell carcinoma, 34(51.5%) were well
differentiated, 26(39.4%) moderately differentiated and
only 6(9.1%) were poorly differentiated squamous cell
carcinoma.

Present study was in concordance with the study
done by Nighat Ara et al Z and Jaun C et al?*, whereas
study by A Jain et al 2showed slightly lower
percentage 18(36%) of well differentiated squamous
cell carcinoma.

In the present study p53 immunoexpression was
noted in 62.1% of cases. The present study which was
similar to the observations by Ghanghoria S et al ?°
Umaswaminathan et al % Nighat Ara et al?® where p53
expression was 63%,65%and 67% respectively, but
expression of p53 was 20% higher in Nishat Sultana et
al® where it was seen in 80% of cases.

Raefael Da et al) ?°and (Po winfg et al)? have
reported p53 overexpression in lower no of cases, i.e
50%. This difference may be due to lack of
standardization of IHC studies leading to heterogenous
results, different antibodies used, methodological
aspects and variability of interpretation of the results.

In present study a statistically significant
relationship was noted between p53 expression and
smoking (p —value 0.0046) and tobacco consumption.

(p—value 0.034).1t was in agreement with studies
done by (Efrain et al)® and (Shinohara S et al)?” This
data suggests the induction of mutation in specific
tumor suppressor gene in oral cavity tumors may be
associated with specific carcinogen exposure.

No significant relationship was seen between p53
expression and alcohol consumption similar to that
observed by (Faris Foco et al)?

In present study a significant co- relation was
found between p53 expression and tumor grade (p
value-0.030) which was in agreement with (A Jain et
al).®

This study emphasizes the role of p53 mutation in
carcinogenesis and tumor progression in oral cavity
squamous cell carcinoma, and p53 targeted therapies
may have a role in treatment of oral cavity squamous
cell carcinoma.

Conclusion

We conclude that p53 overexpression seen in oral
squamous cell carcinomas is significantly correlated to
tumor grade and thus it can be used as an independent
prognostic marker.
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