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ORAL SQUAMOUS PAPILLOMA AND
SQUAMOUS CELL CARCINOMA;

DIAGNOSTIC UTILITY OF P53 IN DIFFERENTIATING

Dr. Rajia Liaqat', Dr. Najiya Barkat?, Asif Hanif®

ABSTRACT... Objectives: The objective of this study was to determine the diagnostic utility of
p53 in differentiating oral squamous papilloma and squamous cell carcinoma. Study Design:
A cross-sectional study. Setting: Pathology Department of Shaukat Khanum Memorial Cancer
Hospital and Research Center Lahore. Period: Six months (6-10-10 to 6-04-11). Patients and
Methods: A total of 100 oral biopsies fulfilling the inclusion criteria were collected. The expression
of P53 was observed in biopsies of squamous papilloma and squamous cell carcinoma. Data
was entered and analyzed on SPSS version 20 and was analyzed in same package. Sensitivity,
specificity, positive predictive and negative predictive values were calculated along their
confidence intervals at 95% level. Results: One hundred oral lesions were studied, of which 90
cases were of squamous cell carcinoma and 10 cases were of squamous papilloma. Majority
of the patients were male (60%). Mean age was 46 years. P53 IHC stain had sensitivity of 92%
and specificity of 80% and diagnostic utility of 91% in lesions of squamous cell carcinoma.
Conclusion: P53 is positively expressed in oral squamous cell carcinoma and is negative
in squamous papilloma. Hence evaluation of p53 expression can be a useful adjunct in the
diagnosis of squamous cell carcinoma, especially in cases where it is difficult to distinguish
between these two entities on morphological grounds.
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INTRODUCTION

Oral cavity is affected by diverse type of lesions.
These lesions are broadly divided into benign
and malignant lesions.! Benign lesions account
for 3% of all oral lesions while annual incidence of
oral cancer in United States is 5 per 100,000 mak-
ing it the 8" common cancer in males and 15" in
females.? At Shaukat Khanum Memorial Cancer
Hospital And Research Centre, a total number of
2,258 cases of oral cancer were reported over a
period of 14 years, making it the 4™ most com-
mon cancer as per their tumor registry.?

The most common benign oral lesion is squa-
mous papilloma while the commonest cancer of
oral cavity is squamous cell carcinoma (90%).2
Tobacco smoking, oral snuff, alcohol intake, betel
quid chewing, radiation, iron deficiency and on-
cogenic viruses are main etiological factors caus-
ing oral lesion.” Sometimes oral lesions present
in such a manner that it often becomes difficult

for the pathologists to distinguish between squa-
mous papilloma and squamous cell carcinoma
solely on the morphological grounds and require
immunohistochemistry. In such cases immuno-
histochemical (IHC) stain P53 is helpful.

P53 is a tumor suppressor gene, located at chro-
mosome 17p13.1. Normal p53 protein (wild type)
has a short half-life, so it is hard to detect in nor-
mal tissues. However, the protein can remain in
the tissues longer due to mutations, or due to
defect in the degradation pathway or by binding
to other proteins.* Mutation of the p53 gene has
been reported in an average of 50% of human
cancers.® Mutation and overexpression of p53 is
common in head and neck cancers. The p53 mu-
tation has been reported in 8 cell lines and 2 xe-
nografts of head and neck cancers® Expression
of p53 has been reported in 60% of laryngeal car-
cinomas®, 37% of hypopharyngeal carcinomas’,
45% to 55% of oral cavity cancers®'® and 27% to
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61% of tongue carcinomas.""™ in premalignant
oral dysplasia or carcinoma in situ, 46% of the
lesions had mutations and 20% had overexpres-
sion of p53.1% 16

Abnormal p53 protein can be detected by P53
immunohistochemical stain (IHC)- P53 IHC stain
is considered positive when it shows brown nu-
clear staining. Molecular genetics of squamous
cell carcinoma shows gene mutation and p53
is the most frequently altered gene (75%) while
squamous papilloma does not show P53 muta-
tions.''® Study done by Melhem et al shows 91%
sensitivity and 55% specificity of p53 expression
in head and neck squamous cell carcinomas.?
The aim of this study is to compare the expres-
sion of p53 in oral squamous papilloma and squa-
mous cell carcinoma in order to determine wheth-
er the pattern of P53 expression can distinguish
between these oral lesions and to determine its
significance as a diagnostic tumor marker and if
proved then p53 can be used to differentiate the
cases which are difficult to diagnose on clinical
and morphological basis. Hence can help the pa-
thologist in early diagnosis of oral lesions.

MATERIALS AND METHOD
Study Design
Cross sectional case survey

Setting

The study was conducted in the Pathology de-
partment of Shaukat Khanum Memorial Cancer
Hospital and Research Center (SKMCH).

Duration of Study
The study duration was for six months

Sampling
Non probability purposive sampling

Sample Size

The calculated sample size was 100 cases, with
95% confidence level, 18.5% margin of error and
taking expected percentage of oral lesions i.e
70.6% and taking sensitivity and specificity of p53
for malignant cases i.e 91% and 55% respectively
study was performed on 55 cases.

Inclusion Criteria

1. Oral biopsy (incisional and excisional, clinically
presenting as mass lesions).

2. Gender: Male and female

3. Age: More than 10 yrs.

Exclusion Criteria
1. Poorly preserved and poorly fixed specimens.
2. Previously treated patients (chemo/radiother-

apy)

Methodology

One hundred cases of oral biopsies fulfilling the
inclusion criteria were included in this study.
These cases were referred to us from the surgical
departments of various hospitals. These surgical
oral biopsies were grossed, fixed in 10% buffered
neutral formalin. Sections were processed and
stained with hematoxylin and eosin. The immu-
nohistochemical stain p53 was performed by de-
paraffenizing in xylene followed by rehydration.
The sections were treated with hydrogen perox-
ide (83%) for 10 minutes at room temperature and
washed in distilled water (D/W). They are then
treated with microwave heating for 15 minutes
in a citrate buffer (pH 6.0) for antigen retrieval,
washed in D/W and treated with phosphate buff-
ered saline (PBS) for 5 minutes twice. The immu-
nohistochemical stains were carried out using
DAKO AUTOSTAINER. The pathologist assessed
the staining of p53 as positive (Squamous cell
carcinoma) or negative (Squamous papilloma)
as per operational definitions. The histopatholog-
ical evaluation of these cases was subsequently
carried out to confirm squamous cell carcinoma
or squamous papilloma. These results along with
the patient data including age and sex were re-
corded on the proforma.

Staining Interpretation and Reporting Criteria
The staining results of the tumor were expressed
as the product of brown nuclear staining and per-
centage of positive cells. The whole section was
scanned at low power in order to assess the gen-
eral level of intensity throughout. The percentage
of tumor cells was scored as follows:

>5%= positive staining of p53

<5%= negative staining of p53
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Statistical Analysis

The collected information was entered into the
SPSS version 20 and was analyzed accordingly.
The quantitative variables that were analyzed in-
clude age. Mean and standard deviation was cal-
culated for quantitative data. The qualitative vari-
ables that were analyzed include sex. Frequency
of percentage was calculated for the qualitative
data. Sensitivity, specificity, positive predictive
value, negative predictive value and diagnostic
utility of p53 expression for the diagnosis of squa-
mous cell carcinoma were calculated by gener-
ating 2 x 2 tables, taking histopathology as gold
standard.

RESULTS

A total of 100 cases were studied during the study
period of 6 months from 06-10-2010 to 06-04-
2011. The age ranged between 20 years (mini-
mum age) and 88 years (maximum age). The
mean age of patients was 46 + 10 years. Out of
100 cases, 60 patients (60%) were male and 40
patients (40%) were female. A histologic diagno-
sis of Squamous cell carcinoma was made in 90
cases while p53 positivity was seen in 83 cases.
P53 showed a sensitivity of 92.22%, specificity of
80%, diagnostic utility / accuracy of 91%, positive
predictive value of 97.65% and negative predic-
tive value of 53.3%.

Histopathology
(Gold Standard) Total
P53
Squamous cell Squamous
carcinoma papilloma
_ Yes 83 2 85
(positive staining)
No
(Negative staining) l 8 15
Total 90 10 100

Table-l. Comparison of p53 Staining versus
Histopathology

Lower - Upper

Parameter Estimate 95% Cls
Sensitivity 92.22% (84.81, 96.18)
Specificity 80% (49.02,94.33)
Positive Predictive Value  97.65% (91.82,99.35)
Negative Predictive Value 53.33% (30.12,75.19)
Diagnostic Accuracy 91% (83.77,95.19)

DISCUSSION

Oral cancer is one of the commonest cancers and
constitutes a major health problem in develop-
ing countries, representing the leading cause of
death.?" Epidemiological studies have shown that
the site of occurrence for oral cancer differs wide-
ly. Tongue, lip and floor of mouth are the most fre-
quent sites of lesions of squamous cell carcino-
ma in the oral cavity.?? In our study excluding the
cases in which site was not specified, the tongue
is the most commonest site of lesion. Mean age
of patients with squamous cell carcinoma in this
study is 46years. There is a slight male predom-
inance in our study. P53 immunohistochemical
stain was done and was positive in 83 out of his-
tologically diagnosed 90 cases of squamous cell
carcinoma with a sensitivity of 92% and specific-
ity of 80%. False negativity of p53 was seen in 7
cases of squamous cell carcinoma. P53 immu-
nohistochemical stain was negative in 10 cases
diagnosed as squamous papilloma.

Squamous cell carcinoma is the most frequently
occurring tumor of oral cavity.?* Malignant tumors
result from accumulation of genetic alterations,
which lead to overexpression of oncogenes and
inactivation of tumor suppressor genes. The con-
sequences of these changes in cells progressing
to malignancy are the loss of negative regulation
of cellular proliferation in normal programmed
cellular death mechanisms (apoptosis). p53 be-
longs to this family of genes.

P53 is the the tumor suppressor gene located on
short arm (p) of chromosome 17. Mutations of
the p53 gene are the most common genetic alter-
ations associated with human cancer. An import-
ant consequence of these various mutations is
post-translational stabilization of the altered p53
protein, leading to elevated p53 levels in tumor
cells, which can be detected by p53 IHC stain.
It has been well documented that alterations of
levels of p53 expression are early events in the
development of carcinoma of oral cavity. Expres-
sions of p53 has been found in dysplastic oral ep-
ithelial cells.22 There is no doubt that p53 expres-
sion is an important early step in the development
of carcinoma of oral cavity.
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Kannan et al conducted a study to see p53 ex-
pression in normal mucosa, dysplastic and ma-
lignant lesions of the oral mucosa.® Overexpres-
sion of p53 was seen in 67% of oral squamous
cell carcinoma (OSCC).2 In a Pakistani study by
Panjwani and Sadiq, p53 immunoexpression was
positive in 75% of oral epithelial diseases (OED)
and 76.8% of squamous cell carcinoma (SCC).2*
Melhem et al conducted a study which yielded that
p53 IHC stain expression has 91% sensitivity and
55% specificity in oral squamous cell carcinoma
which is comparable to our study.®® P53 showed
a sensitivity of 92.22%, specificity of 80%, diag-
nostic utility /accuracy of 91%, positive predictive
value of 97.65% and negative predictive value of
53.3%. Expression of p53 will also help the oncol-
ogists to assess the prognosis and effectiveness
of their chemotherapy because tumors with over-
expression of p53 have worse prognosis.

CONCLUSION

This study indicates that p53 is positively ex-
pressed in oral squamous cell carcinoma and is
negative in squamous papilloma. Hence evalua-
tion of p53 expression can be a useful adjunct in
the diagnosis of squamous cell carcinoma, espe-
cially in cases where it is difficult to distinguish
between these two entities on morphological
grounds.

Copyright© 02 Oct, 2015.

REFERENCES

1. Barnes L, Eveson J.W, Reichart P, Sidransky D. World
health Organization classification of tumors. Pa-
thology and Genetics of Head and Neck Tumors.
In: Johnson. N, Franceschi S, Ferlay J, Pamadas K,
Schmid S, MacDonald DG, et al. Lyon: IARC Press
2005; 168-74.

2. Neville BW, Danm DD, Allen CM, Bouquot JE. Oral and
Maxillofacial Pathology. In: CHIAC. Epithelial pathol-
ogy. 3rd ed. India: Elsevier press 2009; 388-93.

3. Shaukat Khanum Memorial Cancer Hospital and Re-
search Centre, Lahore. Collective cancer registry re-
port; 1994 to 2008:10-11.

4. Humayun S, Ram Prasad V. Expression of p53 pro-
tein and ki-67 antigen in oral premalignant lesions
and oral squamous cell carcinomas: An immunohis-
tochemical study. Natl J Maxillofac Surg. 2011; 2(1):
38-46.

10.

11.

12.

13.

14.

15.

16.

Hollstein M, Sidransky D, Vogelstein B, Harris CC. P53
mutations in human cancers, Science 1991; 253:49-
53.

Somers KD, Merrick MA, Lopez ME, Incognito LS,
Schechter GL, Casey G. Frequent p53 mutations
in head and neck cancers. Cancers Res. 1992; 52;
5997-6000.

Maestro R, Dolcetti R, Gasparotto D, Doglioni C, Pe-
lucchi S, Barzan L, et al. High frequency of p53 gene
alterations associated with protein overexpression
in human squamous cell carcinoma of larynx. Onco-
gene, 1992; 7:1159-66.

Frank JL, Bur ME, Garb JL, Kay S, Ware JL, Sismanis
A. P53 tumor suppressor oncogene expression in
squamous cell carcinoma of hypopharynx. Cancer.
1994; 73:181-6.

Ogden GR, Kiddie RA, Lunny DP, Lane DP. Assessment
of p53 expression in normal, benign and malignant
oral mucosa. J Pathol.1992; 166:389-94.

Yan JJ, Tzeng CC, Jin YT, Overexpression of p53 pro-
tein in squamous cell carcinoma of buccal mucosa
and tongue in Taiwan: an immunohistochemical and
clinicopathological study. J Oral Pathol Med. 1996;
25:55-9.

Nylander K, Schildt EB, Eriksson M, Roos G. PCNA, Ki
67, p53,bcl2 and prognosis in intraoral squamous
cell carcinoma of head and neck. Anal Cell Pathol.
1997; 14:101-10.

Unal OF, Ayhan A, Hosal AS. Prognostic value of p53
expression and histopathological parameters in
squamous cell carcinoma of oral tongue. J Laryngol
Otol. 1999; 113:446-50.

Leedy DA, Trune DR, Kronz JD,et Weidner N, Cohen JI.
Tumor angiogenesis, p53 antigen and cervical me-
tastasis in squamous cell carcinoma of the tongue.
Otolaryngol Head Neck Surg. 1994; 111:417-22.

Xie X, Clausen OPF, De Angelis P, Boysen M. The prog-
nostic value of spontaneous apoptosis, Bax, Bcl-
2, and p53 in oral squamous cell carcinoma of the
tongue. Cancer. 1999; 86:913-20.

Yao L, Iwai M, Furuta |. Correlations of bcl-2 and
p53expression with the clinicopathological features
in tongue squamous cell carcinomas. Oral Oncol.
1999; 35:56-62.

Qin GZ, Park JY, Chen SY, Lazarus P. A high prevalence
of p53 mutations in pre-malignant oral erythroplakia.
Int J Cancer. 1999; 80:345-8.

Professional Med J 2015;22(11): 1494-1498.

www.theprofesional.com



ORAL SQUAMOUS PAPILLOMA AND SQUAMOUS CELL CARCINOMA

17.

18.

19.

20.

21.

Xie X, Clausen OPF, De Angelis P, Boysen M. The prog-
nostic value of spontaneous apoptosis, Bax, Bcl-
2, and p53 in oral squamous cell carcinoma of the
tongue. Cancer. 1999; 86:913-.

Cruz 1B, Snijders PJF, Meijer CJ, Braakhuis BJ, Snow
GB, Walboomers JM, et al. p53 expression above the
basal cell layer in oral mucosa is an early event of
malignant transformation and has predictive val-
ue for developing oral squamous cell carcinoma. J
Pathol. 1998; 184:360-338.20.

Mulazim HB, Shahida N, Muhammad EK, Muhammad
AS, Rubina G, Muhammad TM, et al. Elevated frequen-
cy of p53 genetic mutations and AgNOR value in
Squamous cell carcinoma. J.Cutan Pathol.2008; 28:8-
11.

Sousa FA, Paradella TC, Carvalho YR, Rosa LE. Immu-
nohistochemical expression of PCNA, p53, bax and
bcl-2 in oral lichen planus and epithelial dysplasia. J.
Oral Sci. 2009; 51: 117-21.

Bukhari MH, Niazi S, Anwar M, Chaudhary NA, Naeem S.
Prognostic significance of new immunohistochemis-

22.

23.

24.

25.

try scoring of p53 protein expression in cutaneous
squamous cell carcinoma of mice. Pub Med.2008;
1138:1-9.

Hantschman P, Sterzer S, Jeschke U, Friese K. p53 Ex-
pression in Vulvar Carcinoma, Vulvar Intraepithelial
Neoplasia, Squamous Cell Hyperplasia and Lichen
Sclerosus. Anticancer research.2005;25: 1739-46.

Kannan S, Chandran GJ, Pillai KR, Mathew B, Sujathan
K, Nalinakumary KR, et al. Expression of p53 in leuko-
plakia and squamous cell carcinoma of the oral mu-
cosa: Correlation with expression of Ki67. Clin Mol
Pathol. 1996;49:M170-5.

Suchita P, Saleem S. p53 expression in benign, dys-
plastic and malignant oral squamous epithelial le-
sions. Pak J Med Sci. 2008; 24:130-5.

Melhem MF, Law JC, El-ashmawy L, Johnson JT, Land-
reneauRJ, Srivastava S,etal. Assessment of sensitivi-
ty and specificity of immunohistochemical staining
of P53 in lung and head and neck cancers. Am J
Pathol.1995;146:1170-7.

AUTHORSHIP AND CONTRIBUTION DECLARATION

Sr. # Author-s Full Name Contribution to the paper Author=s Signature
1 Dr. Rajia Liagat Literature review and fe Loapdl
discussion !
2 Dr. Najiya Barkat Data collection r""‘-l"j“
3  Asif Hanif Statistical analysis ;
y Hall

Professional Med J 2015;22(11): 1494-1498.

www.theprofesional.com



