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pS3 as a prognostic marker associated with the risk
of mortality for oral squamous cell carcinoma
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Abstract. Oral squamous cell carcinoma (OSCC) is often
associated with a poor prognosis. The purpose of the
present study was to investigate survival and the risk of
mortality in OSCC with regard to stage, tumor site and
pS3 expression. A retrospective study was performed on
150 non-consecutive cases of OSCC that were observed
between January 1992 and January 2012, and were selected
from a total of 580 patients according to the criteria of
the homogeneity of histopathological grading (G2). The
medical records were reviewed for 48 cases with disease at
stage I [37 males, age 64.7+5.7 years (mean age+standard
deviation); 11 females, age 70.0+3.37 years]; 27 cases with
stage II (15 males, age 64.5+5.6 years; 12 females, age
69.2+3.9 years); 58 cases with stage I'Va (42 males, age
66.9+5.3 years; 16 females, age 64.2+6.5 years); and 17 cases
with stage IVDb (16 males, age 65.7+5.4 years; 1 female, age
69 years). Monoclonal p53 antibody (clone DO-7) was used
to perform the p5S3 immunohistochemical study. A significant
association was found between the site of the tumor and p53
overexpression (P<0.0001). Stage I-IT cases showed a higher
cumulative probability of a 24-month survival time than
stage IVa-IVb cases (P<0.0001). Cheek, floor and soft palate
tumors showed a worse prognosis (P<0.0001) and tumors
with p53 overexpression >50% showed a poor survival rate
(P<0.0001) compared with tumors of the attached gingiva,
tongue and retromolar trigone. The findings allowed the
quantification of the risk mortality from OSSC with regard to
stage, tumor site and the p53 expression pattern of the tumor.
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Data supported the absolute indications for wide surgical
margins (radical surgery) in cases of T1-T2 NO tumors of the
tongue, floor, retromolar trigone and attached gingiva when
p53 overexpression is >50% in association with a higher
risk of mortality compared with when p53 overexpression is
<50%.

Introduction

Oral squamous cell carcinoma (OSCC) is among the
10 most common cancers worldwide and it is often associ-
ated with a poor prognosis despite the marked progress in
surgical methods, particularly the introduction of micro-
vascular reconstructive techniques, and the significant
progress of chemotherapy and radiotherapy (1,2). It should
be emphasized that approximately two-thirds of cases are
diagnosed at an advanced stage of disease (stage I1I-1V)
and that tumor-node-metastasis (TNM) staging often does
not explain the clinical behavior of the tumor (3-6). For this
reason, several studies have been performed on the biological
patterns of the tumor, which are closely connected with its
behavior (greater or lesser aggressiveness) and can predict
the prognosis. Oncogenes expressed at varying percent-
ages and associated modifications of chromosomal sites
have been identified in oral tumors (4-13). The p53 tumor
suppressor gene (expressed in 4-50% of cases) is the most
studied oncogene detected on chromosome 17, and it is clear
that preliminary knowledge of the p53 status may be of great
assistance in managing OSCC (14-18).

Following previous studies on p53, we were recently able
to verify that p53 overexpression >50% indicates a poor
prognosis in advanced oral tumors (19-21). Indeed, p53 over-
expression >50%, detected by the simple, reliable, routine
examination of immunohistochemical analysis, is associated
with a high probability of mutation in this tumor suppressor
gene, with a poor response to sequential multimodality treat-
ments (21).

However, it appears equally important to know the
pattern of this marker in all stages of OSCC. The evolution of
stage I-11 is not yet well known with regard to the behavior of
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the advanced stages, with data concerning this derived only
from clinical experience (22,23).

It is not sufficient to know that clinically, an advanced
stage of the tumor is more serious than an early stage. The risk
of mortality must be quantifiable for all stages.

The purpose of the present study was to perform a survival
analysis and investigate the risk of mortality with regard to
variables such as tumor stage (stages I, II, IVa and IVb), oral
tumor site and p53 expression in OSCC, in order to obtain
useful information in addition to the classical factors of
screening.

Patients and methods

A retrospective study of 150 non-consecutive cases of stage I,
I, IVa and IVb OSCC that were observed and treated by
resection between January 1992 and January 2012 in the
Maxillofacial Surgery Operative Unit (San Salvatore City
Hospital, L' Aquila, Italy), were selected from a total of
580 patients, according to the inclusion criteria of the homoge-
neity of G2 histopathological grading (G1, well-differentiated,;
G2, moderately-differentiated; and G3, undifferentiated). The
G2 grading diagnosis was based on moderate cellular differen-
tiation. The patients were all smokers.

Immunohistochemical staining procedures were
performed according to the manufacturer's protocols. Paraffin
sections (4-#m thick) were mounted on poly-L-lysine-coated
glass slides, dewaxed, dehydrated, placed in 0.1 M citrate
buffer (pH, 0.6) and microwaved twice for 15 min. Endog-
enous peroxidase activity was then blocked with 0.3%
hydrogen peroxide in methanol for 30 min. Incubation
with monoclonal mouse anti-human antibodies against
p53 (clone DO-7; catalog no. GA616; 1:50 dilution; Dako,
Glostrup, Denmark) was then performed. Next, the sections
were treated with streptavidin-biotin-peroxidase complex,
follwed by immersion in diaminobenzidine-H,O, substrate,
for 5 min at room temperature, for chromogen development.
The sections were finally counterstained with hematoxylin.
A known p53-positive OSCC specimen was used as a
positive control. Substitution of the primary antibody with
non-immune serum served as a negative control.The p53
labeling index was calculated by assessing the nuclear
immunopositivity in 1,000 neoplastic cell in 10 high-power
fields using a double-headed micropscope (BX51; Olympus,
Tokyo, Japan; this was considered positive when there was
>10% immunostaining.

Cancer staging was performed in accordance with the
2002 American Joint Committee on Cancer sixth edition
staging criteria (24).

Statistical analysis. Continuous variables are presented as
mean + standard deviation and range. The differences in p53
expression levels according to the tumor site were evaluated
using the non-parametric Kruskal-Wallis test.

Survival analysis was performed to describe the overall
mortality, and prognostic factors were analyzed by univariate
analysis. The product limit method (Kaplan-Meier) was
used to evaluate the probability of survival to 24 months
with respect to the following variables: Age, gender, site of
tumor, TNM stage and p53 overexpression >50%. Differences
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Figure 1. Product limit survival estimates (Kaplan-Meier) with regard to p53
expression, as determined by immunohistochemical analysis. Survival time
is equivalent to duration of follow-up.
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Figure 2. Product limit survival estimates (Kaplan-Meier) with regard to
tumor site. Survival time is equivalent to duration of follow-up.
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Figure 3. Product limit survival estimates (Kaplan-Meier) with regard to
tumor stage. Survival time is equivalent to duration of follow-up.

between survival curves were assessed using the log-rank test.
Multivariate (proportional hazard model) analysis was used to
estimate prognostic variables and associated risks of mortality.
The results have been expressed as the conditional relative risk
of mortality and 95% confidence intervals. P<0.05 was used
to indicate a statistically significant difference, and statistical
tests were performed using SAS/STAT 9.2 (SAS Institute Inc.,
Cary, NC, USA).

Results
The mean ages and age ranges of the patients were as follows:

Stage I, 37 males (64.7+5.7 years; range, 54-75 years) and
11 females (70.0+3.37 years; range, 65-75 years); stage II,



1048 ONCOLOGY LETTERS 12: 1046-1050, 2016

Table I. Survival analysis for clinical characteristics and p53 expression.

No. of patients No. of mortalities Cumulative probability of Log-rank test
Variable (n=96, 64%) (n=54,36%) 24 months of survival, % (P-value)
Age, years
<65 36 32 63.9 0.05
>65 60 22 76.2
Gender
Male 68 41 70.5 0.65
Female 28 13 70.1
Stage
I 43 5 97.9 <0.0001
I 23 4 96.3
IVa 23 35 40.2
IVb 7 10 452
Site
Attached gingiva 32 19 72.5 <0.0001
Cheek 1 8 222
Floor 3 6 259
Soft palate 2 4 27.8
Tongue 43 12 81.1
Retromolar trigone 15 5 85.0
p53 expression, %
>50 14 28 474 <0.0001
<50 82 26 80.8

Table II. Proportional hazards model according to variables considered.

Variable No. of patients No. of mortalities RR Cox model 95% CI P-value
Age, years

<65 36 32 1.00*

>65 60 22 0.57 0.33-0.98 0.04
Gender

Female 68 41 1.00*

Male 28 13 0.86 0.46-1.61 0.86
Stage

I 43 5 1.00*

I 23 4 1.44 0.39-5.35 0.59

IVa 23 35 13.07 5.06-33.73 <0.001

IVb 7 10 11.50 3.89-33.87 <0.001
Site

Retromolar trigone 32 19 1.00°

Tongue 1 8 142 0.46-4.36 0.54

Attached gingiva 3 6 2.25 0.76-6.62 0.14

Soft palate 2 4 8.94 2.18-36.74 0.002

Floor 43 12 13.86 3.72-51.64 <0.001

Cheek 15 5 9.31 2.77-31.33 0.0003
pS3 expression, %

<50 14 28 1.00*

>50 82 26 5.59 3.23-9.67 <0.001

“Reference category. CI, confidence interval.
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Figure 4. Stage I squamous cell carcinoma of the right retromolar trigone in a 59-year-old male. (A) Clinical aspect. (B) Contrast-enhanced computed tomog-
raphy showing the absence of mandibular involvement. (C) p53 overexpression >50% (streptavidin-biotin stain; original magnification, x400). (D) Follow-up
after ablative surgery: Panoramic X-ray showing the mandibular reconstruction by revascularized free fibula flap.

15 males (64.5+5.6 years; range, 57-74 years) and 12 females
(69.2+£3.9 years; range, 63-74 years); stage IVa, 42 males
(66.9+5.3 years; range, 55-75 years), 16 females (64.2+6.5 years;
range, 54-75 years); and stage IVb, 16 males (65.7+5.4 years;
range, 57-74 years) and 1 female (69 years).

A significant association was found between the site of the
tumor and p53 overexpression (P<0.0001). The distribution
frequency of tumor site according to pS3 overexpression was
as follows: Tongue, 42.9%; floor, 21.4%; retromolar trigone,
11.9%; attached gingiva, 9.5%; and cheeks and soft palate, 7.1%.

The cumulative survival rate of the entire group after
24 months of follow-up was 70.3% (standard error, 3.9). The
results of the univariate analysis for the prognostic meaning
of the main explanatory variables are shown in Table I. The
log-rank test indicated that 3 prognostic factors were signifi-
cantly correlated with prognosis. Stage I and stage II tumors
showed a higher cumulative probability of 24 months of survival
(979 and 96.3%, respectively) compared with stage I'Va and
IVb (40.2 and 45.2%, respectively) (P<0.0001). With regard to
the site of tumor in the cohort examined, the cheek, the floor
and the soft palate showed the worst prognosis when compared
with tumors of the attached gingiva, tongue and retromolar
trigone, with a cumulative probability of 24 months of survival
at 22.2, 259 and 27.8%, respectively (P<0.0001). Tumors with
p53 overexpression >50% showed a cumulative probability
of a 24-month survival time of 47.4%, while tumors with p53
expression <50% showed a cumulative probability of 80.8%
(P<0.0001) (Table I; Figs. 1-3). Table II shows the results of
multivariate analysis, including the variables considered at the
univariate analysis. Age (>65 years), advanced tumor stage

(stage IVa and IVb; RR=13.07 and 11.50, respectively), tumor
location (soft palate, floor and cheek; RR=8.94, 13.86 and 9.31,
respectively) and high p53 expression (>50%; RR=5.59) were
significantly associated with an increased risk of mortality.

A representative case of OSCC of the retromolar trigone is
shown in Fig. 4.

Discussion

Knowledge of the oncogenetic pattern of a tumor can explain
its natural history and behavior in single cases. Thus, a number
of oncogenetic studies of oral cancer have been performed to
identify prognostic and predictive markers (4-13).

The p53 tumor suppressor gene is correlated with oral
tumor induction and progression, and its significant role as a
prognostic marker was found in previous studies in advanced
oral tumors (21).

The aim of the present study was to quantify the risk of
mortality for all stages of OSCC. It is important to note that
the cohort of patients considered was not consecutive due to
the inclusion criteria used; thus, the distribution sites of the
oral neoplastic lesions were different from those found in
consecutive series.

Patients were selected on the basis of homogeneous G2
histopathological grading. This allowed more significance to
be assigned to acquired data, as even more emphasis could
be placed, in the single case, on the oncogenetic pattern and
the specific biological features of neoplastic tissue, and the
association with the risk of mortality. Three prognostic factors
were found to be significantly associated with the prognosis.



1050

These results fulfill the aim of the present study. The study
also shows that an age of >65 years is a variable that has an
effect on survival, significantly increasing the risk of mortality
compared with an age of <65 years. In addition, it is important
to highlight the fact that patients with a floor tumor site exhib-
ited a significantly higher risk of mortality than other sites.

Surgery is the main treatment for OSCC. Advanced oral
tumors require wide resections and complex reconstruction
using multimodal protocols (25,26). Basic cancer research
results are useful for maxillofacial surgeons and oncological
teams in the management of the stage IV, but the possibility of
having prognostic markers is perhaps even more important for
the stages I and II.

Indeed the association found between p53 overexpression
and the tumor site increases the indications for a wide resec-
tion associated with a prophylactic selective neck dissection
in cases of T1-T2 NO localized tumors of the tongue, the floor
of the mouth, the retromolar trigone and the attached gingiva,
but also in the cheek and soft palate, particularly when p53
overexpression results are >50% (Fig. 4) (27). A previous study
verified that 50% linked p53 antibody in histopathological
specimens appears to be a significant cut-off value. Percent-
ages >50% of the expressed oncogene show a high probability
of genetic mutation, which compromises the genic product and
its related cellular function (21).

In the present study, survival analyses of the examined
cases of OSCC show that four variables have an effect on
survival, with a significantly increased risk of mortality: An
age >65 years; an advanced stage, IVa and I'Vb; the site of the
tumor; and pS3 immunoexpression >50%.

These data indicated that, in oral cancer, every variable that
was considered, such as tumor site, showed a worse prognosis,
particularly when correlated with an altered p53 expression
pattern. This can explain the natural history and behavior of
the tumor, and the prognosis in single cases, while the classic
clinical and radiological parameters, humoral markers and
histopathological grading are not reflective.

The results of the present study allowed the quantification
of the risk of mortality for OSSC with regard to the stage, the
site and the p53 expression pattern of the tumor. The results
also emphasized the importance of preliminary knowledge of
the pattern of p53 as a prognostic marker of survival in order
to obtain the best chance for a cure for these tumors in terms
of the best surgical and therapeutic options.
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