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ABSTRACT

Background: Squamous cell carcinoma is a malignancy of oral cavity mostly occurred and can also metastasize. p53 gene is a
tumor suppressor gene that plays an important role in carcinogenesis. The role of wild-type p53 is very important in suppressing the
Sformation of a malignancy. p53 also has many other important functions. p53 is a suppressor of tumor/ cancer progression through
the response of cell cycle to DNA damage and by giving time to repair DNA prior to replication of genes. p53 mutation, mostly
occurs in a malignancy, so earlier histopathological transformation can be detected by observing p53 mutation. The prognosis of
squamous cell carcinoma in oral cavity, therefore, depends on histopathological grading and clinical staging of the tumor. To enforce
the histopathological grading, in addition based on histopathology differentiation, the earlier histopathological transformation can
also be assessed. Purpose: This study aimed to determine the correlation of p53 expressions and histopathological grading in oral
cavity squamous cell carcinoma. Method: This study was a retrospective study on 20 cases of oral cavity squamous cell carcinoma
examined at Department of Pathology Anatomy in Hasan Sadikin Hospital in Bandung. Immunohistochemical examination was then
performed using p53 antibodies to determine the correlation of p53 expression and histopathological grading in oral cavity squamous
cell carcinoma to predict prognosis. Result: The overall results showed that there was no correlation between p53 expression
and histopathological grading in oral cavity squamous cell carcinoma of the oral cavity although there was a very strong
correlation between p53 expression and histopathological grading I (p<0.01). Conclusion: It can be concluded that there
was no correlation between p53 expression and histopathological grading in oral cavity squamous cell carcinoma. Thus, p53
expression cannot be used to predict a prognosis.
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INTRODUCTION forms of carcinoma is still not known certainly. There

are actually several stimulus factors playing a role in

Squamous cell carcinoma is a tumor often found in
head and neck, 90% of which is oral cavity malignancy.
Squamous cell carcinoma can also be considered as an
aggressive disorder that can undergo metastasis and
treatment failure, which can result in recurrence of the
tumor.'

Squamous cell carcinoma is a malignancy of the
stratified squamous epithelium which can lead to local
destruction and metastasis.> Unfortunately, etiology of
squamous cell carcinoma in oral cavity as well as in other

the incidence of oral cavity carcinoma, namely extrinsic
and intrinsic factors. There is no specific factor that can
be determined as a single carcinogen. Extrinsic factors
are composed of external resources, such as exposure to
cigarette, tobacco, alcohol, bacteria, viruses, chemicals
and ultra violet.>

Clinically, squamous cell carcinoma has several
variations, such as exophytic and endophytic. Exophytic
lesions typically have an irregular surface and papilla,
as well as various color from normal to red with white
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patches depended on the amount of keratin produced. The
surface sometimes is ulcerated, and on palpation the tumor
mass is hard. Endophytic lesions, on the other hand, are
characterized by their curvature, irregular edges, ulceration,
and elevated border (induration) with red mucosa and white
patches. Destruction of the underlying bone can occur
with a radiology overview in the form of mouth-eaten
radiolucent with unsmooth edges.'

Histopathologically, Broders (1920) classifies levels
of carcinoma grading in the oral cavity into four levels,
namely level I (well differentiated), level II (moderately
differentiated), level III (poorly differentiated), and level
IV (anaplastic). The most common incidences of squamous
cell carcinoma in oral cavity are in lip inferior, lateral
and ventral part of the tongue, and floor of the mouth,
followed by the posterior part of the soft palate as well as
tonsil area.

To confirm the diagnosis of squamous cell carcinoma,
histopathological examination is required. Dysplasia rate
will show the extent of cellular abnormalities, including
increased mitotic figures, hyper-chromatics, and changes
in normal cells as well as their maturation. Mild, moderate,
and severe dysplasia will show epithelial abnormalities with
many different levels. If an abnormality has involved the
entire thickness of the epithelium, it can be diagnosed as a
insitu-carcinoma. If the basement membrane is damaged
and the invasion into the underlying connective tissue occur,
it can be diagnosed as a carcinoma.

Prognosis in oral cavity squamous cell carcinoma,
further depends on histopathological grading and clinical
staging of the tumor. To enforce the histopathological
grading, in addition based on histopathology differentiation,
the earlier histopathological transformation can also be
assessed.

p53 gene is a tumor suppressor gene that plays an
important role in carcinogenesis. The role of wild-type
p53 is very important in suppressing the formation of a
malignancy. p53 also has many other important functions.
p53 is a suppressor of tumor/ cancer progression through
the response of cell cycle to DNA damage and by giving
time to repair DNA prior to replication of genes, as well as
the initiation of apoptosis in DNA damage that cannot be
repaired anymore. It basically can be considered as a central
monitor directing cells to provide a response in the form of
termination of the cell cycle and apoptosis.*> p53 mutation
mostly occurs in a malignancy, so earlier histopathological
transformation can be seen by observing p53 mutation. This
study aimed to determine correlation of p53 expressions
and histopathological grading in oral cavity squamous cell
carcinoma that can be an indicator of the prognosis.

MATERIALS AND METHOD
This study was a retrospective study. Samples used

in this study were derived from paraffin blocks of oral
squamous cell carcinoma examined at Department of

Pathology in Dr. Hasan Sadikin Hospital. In total, there were
20 cases of oral cavity squamous cell carcinomas selected
and were stained with hematoxylin eosin for enforcing
diagnosis and histopathological grading according to
Broder’s modification (grading I, IT and III).

An immunohistochemical examination was performed
using p53 monoclonal antibodies. Immunohistochemical
examination on p53 can indicate mutant p53/ p53 mutation
that leads to transformation of malignancy.*> p53 mutation
then will extend its half-life by increasing the stability of
the protein, so the tumor cells with p5S3 mutation will show
positive immunoreactive p53 in the nucleus/ cytoplasm
of the tumor cells. Immunohistochemical examination
of the p53 protein in the tumor cells can also serve as an
additional method to determine a correlation between the
p53 genes and other tumor genes.® p53 primary antibody
DO-7 clone, M7001 (DAKO, Carpentaria, CA 93013.
USA) can be used in immunohistochemical examination
with streptavidin biotin peroxidase method. The results
of the immunohistochemical staining can be indicated as
positive ones if there is a brownish color expression in the
nucleus and cytoplasm. The results of the staining then
are compared to both of the positive control using a colon
carcinoma that is known to be positive with p53 antibody
and also the negative control.

p53 expressions were rated quantitatively and
intensively. p53 expressions were quantitatively calculated
at 1000 tumor cells in 10 representative visual fields by
using a light microscope CX-21 (Olympus America Inc.
Melville, NY 11747) with a magnification of 400x. In other
words, p53 expressions were quantitatively categorized
based on the percentage of positive tumor cells into score
1 if positive cells less than 25%, score 2 if positive cells
between 25-50%, score 3 if positive cells between 51-75%,
and score 4 if positive cells more than 75% with cut-off
levels of <25% to >75%.%7

On the other hand, the intensity of p53 expressions
are categorized based on color into score 1 for weak
intensity (light brown), score 2 for moderate intensity
(chocolate between score 1 and score 3), and score 3 for
stronger intensity (dark brown).® Based on the percentage
and intensity of the p53 expressions, the values of p53
expressions were calculated by multiplying the percentage
value of p53 expressions (score 1, 2, 3 or 4) with the
intensity of the p53 expressions (score 1, 2 or 3). As aresult,
the values of p53 expressions obtained were in a range
of 1-12, correlated later with histopathological grading
for squamous cell carcinoma. Data obtained then were
statistically tested using correlation-regression test.

RESULTS

Of the 20 sample cases of squamous cell carcinomas,
there were eight (8) males and twelve (12) females with
a mean age of 49 years old. The location of tumors was
various, namely, § cases in tongue, 5 cases in gingival area,

Dental Journal (Majalah Kedokteran Gigi) p-ISSN: 1978-3728; e-ISSN: 2442-9740. Accredited No. 56/DIKTI/Kep./2012.
Open access under CC-BY-SA license. Available at http://e-journal.unair.ac.id/index.php/MKG

DOI: 10.20473/j.djmkg.v49.i3.p120-124


http://dx.doi.org/10.20473/j.djmkg.v49.i3.p120-124

122 Kintawati./Dent. J. (Majalah Kedokteran Gigi) 2016 September; 49(3): 120-124

Table 1. Characteristics of patients with oral squamous cell
carcinoma
Variables n (%)
Median of age (years)
<49 4 (20%)
>49 16 (80%)
Sex
Males 8 (40%)
Females 12 (60%)
Location
Tongue 8 (40%)
Gingival area 5(25%)
Buccal area 2 (10%)
Base of tongue 4 (20%)
Palate 1 (5%)

2 cases in buccal area, 4 cases in the base of tongue, and 1
case in palate (Table 1). Grade I squamous cell carcinoma
was found in 7 cases, grade Il in 5 cases, and grade [T in 8
cases. The number of tumor cells with immunoreactive p53
was also various from <25% to >75%, namely, <25% in 5
cases, 25-50% in 5 cases, 51-75% in 4 cases, and >75% in
6 cases. Similarly, the color intensity of the p53 expressions
was various, weak intensity in 4 cases, moderate intensity
in 11 cases, and stronger intensity in 5 cases (Table 2).
Based on the quantity and intensity of p53, the values
of p53 expressions then were calculated by multiplying
the quantity of p53 expressions with the intensity of p53
expressions. The values of p53 expressions obtained were
between 1-12, consisted of score 1 in 4 cases, score 2 in
3 cases, score 4 in 4 cases, score 6 in 2 cases, score 8 in 2
cases, score 91in 1 case, and score 12 in 4 cases. Next, those
scores were correlated with histopathological grading of
oral squamous cell carcinoma (Table 3) and (Figure 1).
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Figure 1. Graph of p53 expression values.

Based on the results of the statistical analysis using
a correlation-regression test, there was no correlation
between p53 expressions and histopathological grading I, I,
and IIT as a whole. Nevertheless, there was a very significant
correlation between p53 expressions and histopathological
grading I (p <0:01).

DISCUSSION

Squamous cell carcinoma is a malignancy in oral
cavity found mainly at the age of 45 years often
associated with various risk factors, such as smoking and
drinking alcohol in addition to other extrinsic factors.
However, many cases of squamous cell carcinoma
lately are also found in young adults associated with
those risk factors.> Squamous cell carcinoma in oral
cavity will have a poor prognosis when found in an
advanced stage, in which most patients die within 5
years after the enforcement of diagnosis.® Prognosis of
oral cavity squamous cell carcinoma actually depends
on histopathological grading and clinical staging of

Table 2. Expression and intensity of p53 in histopathological grading of squamous cell carcinoma
Histopathological Expression Intensity P
grading n <25%  26-50%  51-75%  >75%  Weak  Medium  Strong
Grade I 7 4 2 1 - 4 3 - <0.01
Grade 11 5 1 3 1 - - 5 -
Grade 111 8 - - 2 6 - 3 5
Table 3. The correlation between the scores of p- 53 expressions and histopathological grading of oral squamous cell carcinoma
Histopathological Scores of p53 expressions Total p
grading 1 2 3 4 6 8 9 12
Grade 1 4 2 - 1 - - - - 7 <0.01
Grade 11 - 1 - 3 1 - - -
Grade 111 - - - - 1 2 1 4
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the tumor."? To enforce the histopathological grading,
in addition based on histopathological differentiation,
histopathological transformation found early can be
observed by using immunohistochemical examination.
Immunohistochemical examination has been widely used
to evaluate and analyze the role of various markers in
predicting prognosis of squamous cell carcinoma.’'°

p53 gene is a tumor suppressor gene that plays an
important role in carcinogenesis. Normally, p53 genes
regulate cell cycle from G1 phase to S phase. Increasing
concentrations of wild-type p-53, consequently, will
inhibit the cells in the G1 phase into the S phase during
cell cycle by activating protein p-21 which will inhibit
the function of cycling -dependent kinase enzyme,
resulting in terminating the cell cycle, inhibiting cell
growth, preventing duplication and replication of
damaged DNA, and allowing for DNA repair. In other
words, the roles of wild-type p53 are very important in
suppressing the formation of a malignancy. Wild-type
p53 also has many other important functions, namely as
a suppressor of tumor/ cancer progression through the
response of cell cycle to DNA damage and by giving time
to repair DNA prior to replication of genes, as well as
the initiation of apoptosis in DNA damage that cannot be
repaired anymore, as a result, it basically can be considered
as a central monitor that directs cells to provide a response
in the form of termination of the cell cycle and apoptosis.*
If p53 mutation occurs, p5S3 will lose its function in
regulating the cell cycle and apoptosis resulting in
transformation and progression of malignancy. p53
mutation is one thing that most often occurs in a
malignancy, so earlier histopathological transformation
can be observed by looking at the p53 mutation.

p53 mutation has been widely used as markers in a
variety of malignancies, including in oral cavity squamous
cell carcinoma.!! Based on various researches that have
been conducted, there were different correlation found
between p53 expressions and histopathological grading
in predicting prognosis.'>!* For instance, a research on
76 cases of squamous cell carcinoma in larynx conducted
by Luo et al. shows a significant correlation between p53
expressions and histopathological grading I, II and III.
Similarly, Ashraf et al. also shows that p53 expressions can
predict prognostic in squamous cell carcinoma in larynx.>
Unlike the previous researches, the researches show that
there is no significant correlation between p53 expressions
and histopathological grading I, IT and II1.'%!3-15

For those reasons, this study aimed to determine the role
of p53 in immunohistochemistry as well as the correlation
between p53 expressions and histopathological grading
in oral cavity squamous cell carcinoma. In all 20 cases of
squamous cell carcinoma classified by grading I, II and
I11, there was no correlation between p53 expressions and
histopathological grading in those three groups as a whole.
Nevertheless, there was a highly significant correlation
between p53 expressions and histopathological grading I (p
<0.01). This finding is consistent with a research conducted

by Rodrigues et al. showing that there is no correlation
between immunohistochemical p53 and histopathological
grading in predicting prognosis for 30 cases of squamous
cell carcinoma of larynx.'® Similarly, another research
conducted by Motta et al.'® also shows that there is no
significant correlation between p53 and histopathological
grading in predicting prognosis for 28 cases of squamous
cell carcinoma of oral cavity.

Therefore, it can be argued that p53 expressions
possibly play a role at the beginning of the occurrence of
malignant transformation. p53 mutation occurs as an initial
change of a mutation to malignancy of oral cavity, such
as dysplasia and leukoplakia.'®!” Although the overall
p53 expressions in this research were not statistically
correlated with histopathological grading, there were
greater distribution of high expression (6 cases) and strong
intensity (5 cases) in histopathological grading III. It means
that p5S3 expressions in those squamous cell carcinoma
cases of oral cavity were correlated with a poor prognosis
(grade III). This finding is in accordance with an opinion
of Motta et al.'” stating that there is a correlation between
p53 and a poor prognosis in oral cavity squamous cell
carcinoma. p53 expressions in grading I indicates a highly
significant correlation (p<0.01) due to the low expression
distribution (4 cases) and the weak intensity (4 cases) on
histopathological grading I. This is possibly because of p53
mutation has a longer half-life, mostly found in a change/
occurrence of a malignancy. However, p53 mutation is
not correlated with increased histopathological grading
since p53 mutation emerges in the early stage of change
into malignancy. This is in accordance with an opinion of
Khanna et al. stating that p53 mutation is considered as an
initial change of a mutation to malignancy of oral cavity,
such as dysplasia and leukoplakia.'!-!316:17

It can be concluded that there was no correlation
between p53 expressions and histopathological grading in
oral cavity squamous cell carcinoma. p53 cannot be used
to predict prognosis, but p53 expressions in this research
still can be considered as a part of the pathogenesis and
development of a malignancy.
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