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Squamous cell carcinoma is the most common
oral cancer and the prognosis because of a late
diagnosis remains poor despite numerous treatments. Therefore, we conducted a cross-sectional study to investigate the relationships between
survival rate(SR) of oral squamous cell carcinoma
(OSCC) and clinical,demographic, pathological,
and molecular factors in Yazd city during 1998–
2008.

Materials and methods:

Data related to 30 Yazdian patients with OSCC
who were referred to Shahid Sadoughi Dental
School and Hospital during 1998–2008 were
evaluated according to census data. Clinical and
histopathological data were gathered via phone
calls, and archived specimens were immunohistochemically stained to examine the cell proliferation index (Ki-67), the anti-apoptotic index
(bcl2), and a tumor suppressor indicator(p53).
The data were analyzed using SPSS statistical
software (V.17) via a Kaplan–Meier analysis, and
p <0.05 was considered significant.

Results:

Eighteen cases (60%) were females and 12(40%)
were males. The mean 5-year SR was lower in
men than women and in patients >50 years of
age than <50 years, the mean SR from lowest
to highest were record to labial, lingual and intraoral involvement respectively and for smokers
and patients with a moderate disease grade(II)
and intense p53 staining tended to be lower
than other categories; however, the differences
were not significant. The overall 5-year SR of patients was 55% in this study, and the mean survival was 6.6 years.

Conclusion:

The SR was lower in older men and smokers
Therefore, a more radical treatment and longer
follow-upafter treatment for older male smokers
are recommended.
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Introduction
Cancer is a genetic disease affected by many
environmental factors.(1) Oral cancer accounts
for 2%–4% of all malignancies, although the
prevalence in some countries is higher, such as
10% in Pakistan and 45% in India(2) Squamous
cell carcinoma (SCC) is the most prevalent cancer occurring in the oral cavity and constitutes
>90% of oral malignancies. The incidence of
this cancer increases with age, particularly in
males >40 years of age.(3) Alcohol and tobacco
are the most common etiological factors for oral
squamous cell carcinoma (OSCC).(4) Approximately 275,000 new cases of OSCC are reported
worldwide each year.(5) Despite the advances in
therapeutics and diagnosis, the overall prognosis
of OSCC remains unfavorable, with 30% recurrence rates from local or regional disease, 25%
for distal metastases, and a 40% 5-year survival
rate.(6)
The association between the OSCC prognosis
and age and sex is controversial, as some studies
have not shown such a relationship,(7, 8) whereas
others have revealed that the prognosis of OSCC
is worse in older aged men.(9, 10) No relationship
between prognosis and smoking and alcohol use
was reported in one study,(7) whereas another reported higher mortality rates in cigarette smokers and alcohol drinkers.(11) A study indicated that
there was no relationship between prognosis and
disease grade,(12) whereas another study reported
higher mortality in patients with higher disease
grades.(13)
Various studies have found no correlations between high Ki-67, bcl-2, and p53 expression and
prognosis,(14-16) whereas other studies have reported that high Ki-67, bcl-2, and p53 expression
is related to a poor prognosis.(17-19)
Considering these controversies, we conducted
this study to investigate the associations between
survival rate and clinical, pathological, and molecular factors in patients with OSCC in Yazd,
Iran.
Materials and Methods
This cross-sectional study was designed to investigate some survival rate indices of patients
with OSCC. The patients were referred to the
Dental School of Shahid Sadoughi University
of Medical Sciences during 1998–2008. At least

5 years had passed since their cancer diagnoses,
and all patients had undergone similar therapeutic procedures including radical surgery and radiotherapy.
Inclusion and Exclusion Criteria: Patients
with incomplete records, insufficient paraffin
block sample volume, those who had died due
to anything except OSCC, and those treated with
a different mode of therapy were excluded from
the study.
The patient’s clinical information was obtained
through telephone calls and included age, sex,
smoking history, and site of mouth involvement
(involvement of the tongue or other intraoral
area and labial sites). Pathological data, such as
disease grade, were gathered from the patient’s
medical records and microscopic slides available
in the pathology archive were reviewed.
Of the 30 OSCC samples investigated, 12 were
grade I, 14 were grade II, and four were grade III
(Table 1). Immunohistochemical staining for the
Ki-67, bcl-2, and p53 markers was performed on
the paraffin blocks of the available biopsy specimens as a molecular examination.
Immunohistochemical Investigation: The paraffin blocks were sectioned at 2 μm thickness,
deparaffinized in an oven, and dehydrated in
an alcohol series. The sections were immersed
in Tris-buffered saline (TBS) (Sigma-Aldrich,
St. Louis, MO, USA) at pH 7.4 for 10 min. Hydrogen peroxide (1: 10 in methanol; DakoCytomation, Glostrup, Denmark) was used to block
non-specific staining for 20 min in a dark moist
environment. The sections were rinsed with water, and the antigens were retrieved in an EDTA
citrate buffer (D-6100; Merck, Stockholm, Germany). The tissue sections were placed in a microwave oven at maximum power(100 °C - 20
min)and then at one-third power for 20 min. The
proteins were blocked for 20 min after producing
a hydrophobic barrier around the tissue.
Antibodies to Ki-67 (clone MIB1l; DakoCytomation), bcl-2 (clone 124; Dako North America,
Carpentaria, CA, USA), and p53 (clone Do-7;
DakoCytomation) were added to the sections.
After 40 min, the sections were rinsed with
water and immersed in TBS (pH 7.4). Then,
the Envision horseradish-peroxidase substrate
(Ready-to-use, DakoCytomation) was added to
the sections for 30 min. The sections were rinsed
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twice with TBS (pH 7.4), and 1 ml chromogen
substrate was applied. The sections were rinsed
again with TBS solution and then with water.
The specimens were stained with hematoxylin,
dehydrated with xylol and alcohol, mounted, and
labeled. The prepared slides were observed under a light microscope by two pathologists. The
number of nuclei that stained brown was counted, and the labeling index was determined .
Based on the percentage of stained nuclei, the
samples were classified as follows: <5%, negative; 5–25%, weak; 25–50%, medium; and
>50%, intense (20) (Figures 1–4).
Data were analyzed with the Kaplan–Meier analysis using SPSS 17 software (SPSS Inc.
Chicago, IL, USA). P < 0.05 was considered
significant.

Figure 1: Negative staining for the p53 marker
(magnification, ×40).

Figure 2: Weak staining for the p53 marker
(magnification, ×40).

Figure 3: Medium staining for the p53 marker
(magnification, ×40).

Figure 4. Intense staining for the p53 marker
(magnification, ×40).

Results
The subjects included 18 women (60%) and 12
men (40%) with a mean age of 66.33 ± 13.44
years (Table 1).The results of this study indicate
that women were more affected by the disease
than men, and the mean overall survival rate was
lower in men than that in women. However, no
statistically significant difference was found (P >
0.05) (Table 1).
The overall 5-year survival rate was 55% with a
mean survival rate of 6.6 years. The 5-year survival rates were 56% in women and 47% in men.
Patients more than 50 years of age had a higher
prevalence and shorter mean survival time than
those less than 50 years of age, which was not
statistically significant (P > 0.05) (Table 1).
The highest prevalence of lesions by anatomic
- 33 -
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site occurred on the tongue, followed by the
mouth and lips. Mean survival times from lowest to highest were related to labial, lingual, and
intraoral involvement, respectively, which was
not statistically meaningful (P > 0.05) (Table 1).
Non-smokers tended to have a higher prevalence of OSCC than that in smokers; however,
the mean survival time for smokers was lower
than that for non-smokers.
This difference was not statistically significant
(P > 0.05) (Table 1).
Most patients had grade II disease, followed by
grades I and III. Mean survival time for patients
with a moderate disease grade (II) was lower
than that of patients with other grades; however, no statistically significant difference was observed (P > 0.05) (Table 1).
The histological samples of most patients
stained negative for p53 (40%), followed by
medium (23%), intense (20%), and weak staining (16.7%). The mean survival rate of patients
with intense p53 staining tended to be lower
than that of patients with the other categories of
p53 staining (Table 1).
Approximately 94% of the samples negatively
stained for bcl-2, and 6.7% expressed weak bcl2 staining. Therefore, no survival rate analysis
could be conducted (Table 1).
Most patients (60%) showed weak Ki-67 staining intensity, followed by medium (20%), negative (16.7%), and intense (3.3%). No survival
rate analysis was performed, as no death was
reported in any case of negative Ki-67 staining
(Table 1).
The subjects included 18 women (60%) and 12
men (40%) with a mean age of 66.33 ± 13.44
years (Table 1).The results of this study indicate
that women were more affected by the disease
than men, and the mean overall survival rate
was lower in men than that in women. However,
no statistically significant difference was found
(P > 0.05) (Table 1).
The overall 5-year survival rate was 55% with
a mean survival rate of 6.6 years. The 5-year
survival rates were 56% in women and 47% in
men. Patients > 50 years of age had a higher
prevalence and shorter mean survival time than
those< 50 years of age, which was not statistically significant (P > 0.05) (Table 1).
The highest prevalence of lesions by anatomic site occurred on the tongue, followed by the

mouth and lips. Mean survival times from lowest
to highest were related to labial, lingual, and intraoral involvement, respectively, which was not
statistically meaningful (P > 0.05) (Table 1).
Non-smokers tended to have a higher prevalence of OSCC than that in smokers; however,
the mean survival time for smokers was lower
than that for non-smokers. This difference was
not statistically significant (P > 0.05) (Table 1).
Most patients had grade II disease, followed by
grades I and III. Mean survival time for patients
with a moderate disease grade (II) was lower
than that of patients with other grades; however, no statistically significant difference was observed (P > 0.05) (Table 1).
The histological samples of most patients stained
negative for p53 (40%), followed by medium (23%), intense (20%), and weak staining
(16.7%). The mean survival rate of patients with
intense p53 staining tended to be lower than that
of patients with the other categories of p53 staining (Table 1).
Approximately 94% of the samples negatively
stained for bcl-2, and 6.7% expressed weak bcl2 staining. Therefore, no survival rate analysis
could be conducted (Table 1).
Most patients (60%) showed weak Ki-67 staining intensity, followed by medium (20%), negative (16.7%), and intense (3.3%). No survival
rate analysis was performed, as no death was
reported in any case of negative Ki-67 staining
(Table 1).
Discussion
More women (60%) than men (40%) with OSCC
were included in this study; therefore, the female: male involvement ratio was 1.5: 1. Similar
to our result, Delavarian et al.(21) reported a 1:
0.7 ratio of women with OSCC to men. In contrast, Eshghyar et al.(22) found more males than
females with OSCC and reported a ratio of 5:
4. The ratio in the present study does not represent the incidence ratio of the two sexes in Yazd
city but rather suggests the population ratio of
patients referred for treatment.
In the present study, the 5-year overall survival
rate was 55%, with a mean length of life of 6.6
years and the 5-year survival rate was 56% in
women and 47% in men. Lo et al.(7) reported no
difference in survival rate for men and women
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Table 1: Comparison of survival rates according to individual patient characteristics
variants

sex
age

Involvement site

smoking

Disease grading

P53 protein

Bcl2 protein

Ki-67 protein

Frequency (%)

Mean and Standard Deviation

female

18(60)

7.18 ±0.75

male

12(40)

5.87 ±0.75

50˂

8(26.7)

6.66 ±1.2

50≤

22(73.3)

6.56 ±0.66

tongue

15(50)

6.72 ±0.76

Other sites

12(40)

6.70 ±1.03

lips

3(10)

4 ±0

Yes

5(16.7)

4 ±0

No

25(83.3)

6.86 ±0.60

I

12(40)

6.33 ±0.71

II

14(46.7)

5.33 ±.60

III

4(13.3)

9 ±0

Negative (less than 5%)

12(40)

7.57 ±1.04

weak (5%–25%)

5(16.7)

8 ±1.15

medium (25%–50%)

7(23.3)

6 ±0.91

intense (more than 50%)

6(20)

5 ±0

Negative (less than 5%)

28

0

weak (5%–25%)

2

0

medium (25%–50%)

0

0

intense (more than 50%)

0

0

Negative (less than 5%)

5

0

weak (5%–25%)

18

0

medium (25%–50%)

6

0

intense (more than 50%)

1

0

5-years survival

Kaplan–Meier analysis

live

11(36.7)

0

death

19(63.3)

0

patients with OSCC. However, Sapp et al.(10)
indicated that women have a better prognosis
than More women (60%) than men (40%) with
OSCC were included in this study; therefore, the
female: male involvement ratio was 1.5: 1. Similar to our result, Delavarian et al.(21) reported a 1:
0.7 ratio of women with OSCC to men. In contrast, Eshghyar et al.(22) found more males than
females with OSCC and reported a ratio of 5: 4.
The ratio in the present study does not represent
the incidence ratio of the two sexes in Yazd city
but rather suggests the population ratio of patients referred for treatment.
In the present study, the 5-year overall survival
rate was 55%, with a mean length of life of 6.6
years and the 5-year survival rate was 56% in
women and 47% in men. Lo et al.(7) reported no
difference in survival rate for men and women
patients with OSCC. However, Sapp et al.(10) indicated that women have a better prognosis than

P-value
0.099
0.766

0.586

0.120

0.221

0.365

0

0

0

that of men. In contrast, Leite et al.(11) found that
survival rate was lower in women than that in
men.
In our study, 73.3% of patients were more than
50 years and 26.7% were less than 50 years, Our
patients more than 50 years of age tended to have
a shorter survival than those less than 50 years,
suggesting that the older patients died due to age,
for a reason other than OSCC, or due to treatment-related complications. However, age may
not be an appropriate factor for assessing survival rates in patients with OSCC.
The association between age and prognosis is
controversial. Some studies have shown no relationship between these factors, including Rikardsen.(8) In contrast, Ribeiro(9) claimed that older patients had a worse prognosis for OSCC and
Dohlstom(23) who found that younger patients
with more invasive OSCC had a worse prognosis.
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In the present study, the tongue was the most
common site of involvement in 50% of all cases.
The lower lip was the least involved site (3.3%).
Fan(24) reported that 63% of patients had OSCC
of the tongue, followed by the gums. Chang(25)
Taiwan, and Krishna(26) in India reported buccal
mucosa as the most frequent site of OSCC involvement.
In this study, the lowest survival rate occurred
in patients with OSCC in the lips, followed by
the tongue, and other sites in the mouth. This
may have been due to the larger size and deeper
spread of lesions in these areas.
Ashu(27) reported a 15% mortality rate in patients with lip OSCC, and survival rate was 50%
in cases of lymph node lesions. However, the
prognosis differed in other areas of the mouth.
Chen(28) reported that patients with OSCC in
the floor of the mouth, gums, and maxilla had a
5-year survival rate of 15%. The 5-year survival rates were 47% in the tongue and 53% in the
buccal mucosa. Unlike the present study, Araujo
et al.(29) suggested that the tongue and the floor
of the mouth had the worse prognosis in patients
with OSCC and also reported that lower lip lesions were better differentiated compared to
those of the tongue and floor of the mouth.
About 83% of the patients enrolled in the present
study had no smoking history, whereas 16.7%
were current or past smokers. This might be explained by the higher frequency of women with
OSCC in this study.Lo et al.(7) found no associations between survival rate and smoking and
alcohol drinking, which agreed with our results.
Conversely, Ribeiro (9) reported higher mortality
rates in smokers and alcoholics.
Most patients in the present study had a moderate-grade histopathological severity, whereas the
fewest had severe grade disease. Patients with a
more severe grade lived longer than those with
lower grades, which may have been because
of the small sample size in each category. We
found no association between prognosis and
histopathological grade, suggesting that disease
grade is not an appropriate prognostic factor for
patients with OSCC.
This finding is consistent with Charoenrat(12)
who did not find a relationship between differentiation in tumor histopathology and prognosis.
However, Kosunen(30) found no association between low tumor histopathological differentia-

tion and a poor prognosis, which was confirmed
by another study.(7) In addition, tumors with a
higher malignancy grade had a worse prognosis
than others.
p53 protein expression was positive in 60% of
our samples, suggesting that an increased incidence of this marker could reduce mean length
of life, as patients with more severe grades tended to have a lower survival rate. These conflicting results were attributed to different sample
sizes, methodologies, staining methods, and
calculations in another study.(31) Studies by Nylander (32) on SCC in the head and neck found no
associations between p53 protein expression and
apoptosis, whereas Oliviera(18) linked high p53
expression with a poor prognosis.
In the present study, 83.3% of our cases expressed
the Ki-67 marker weakly and only 16.7% were
negative for Ki-67. As no deaths were reported
in our study, this marker does not have a critical
role determining the prognosis of these patients.
Bettendorf et al.(14) concluded that Ki-67 staining
alone cannot be used to predict prognosis in patients with oral cancer. Kim et al.(17) reported that
presence of the Ki-67 bio-marker determines the
worst prognosis for patients with OSCC.
About 93% of our samples did not stain for the
bcl-2 marker and only 6.7% expressed bcl-2
weakly. Therefore, a survival rate analysis was
not possible. Wilson(33) investigated bcl-2 expression in patients with head and neck carcinoma but found no correlation between bcl-2
expression and prognosis. However, Kato(34) reported a correlation between increased levels of
bcl-2 and poor survival in patients with OSCC.
Confusing results about tumor protein expression in other parts of the body have also been reported, which may be due to differences in staining technique or marker evaluation.(16) Thus, it
seemed that if different grading criteria are selected, the associations with other parameters
would change as well.(31)
According to the results of our study, it seems
that staging based on a combination of tumor
size, lymph node involvement, and distant metastasis(4) is still the main factor predicting the
prognosis in patients with OSCC.
A limitation of this study was that the sample
characteristics and inappropriate tissue block
conditions in the hospital environment affected
antigen retrieval. We also had a problem with in-

- 36 -

S.H. Tabatabaei,M. Akhavan Tafti, A. Tavakouli Hossini, et al.

complete entry of patient clinical data into their
medical records, which restricted analysis of the
cases. Therefore, a more comprehensive study
with a larger sample size is needed to further investigate the relationship among these factors in
patients with OSCC.
Conclusion
None of the variables we investigated, including demographic factors, site of involvement,
microscopic disease grade, or expression of
the p53 apoptosis marker played an important
role predicting survival rate in patients with
OSCC. However, among these factors, males
were more likely to be related to shorter length

of life in the patients, therefore periodic checkups and a longer follow-up after treatment are
recommended for patients with OSCC to try to
increase the survival rate.
Acknowledgement
This study was based on a thesis submitted for
the degree of dentistry (thesis number: 3109)
in the School of Dentistry, Shahid Sadoughi
University of Medical Sciences, Yazd, Iran in
2014. The authors wish to give special thanks to
Asghar Zare and Roghayeh Hakimian for their
contributions to the manuscript.

References
1.N P. human cellular and molcular Basic of cancer. Cell and tissue journal 2011;2(4):365-7.
2.Markopoulos AK. Current aspects on oral squamous cell carcinoma. Open Dent J. 2012; 6: 126–130.
3.Jamshidi SH Zargaran M, Moghim beige A,Delkhah M,Baghaei F. A Comparison between the Knowledge of Dental
Students and General Dentists about Oral Squamous Cell Carcinoma (Hamadan-Iran). journal of mashhad dental School
2012;36(1):23-36.Persian.
4.Neville BW, Damm DD, Allen CM, Bouquot JE. Oral & Maxillofacial Pathology. 3rd ed. St.Louis: W.B. Saunders;
2009.
5.Warnakulasuriya S, Sutherland G, Scully C. Tobacco, oral cancer, and treatment of dependence. Oral Oncol
2005;41(3):244-60.
6.Zhang H, Dziegielewski PT, Biron VL, et al. Survival outcomes of patients with advanced oral cavity squamous cell
carcinoma treated with multimodal therapy: a multi-institutional analysis. J Otolaryngol Head Neck Surg 2013;42:30. doi:
10.1186/1916-0216-42-30.
7.Lo WL, Kao SY, Chi LY, et al. Outcomes of oral squamous cell carcinoma in Taiwan after surgical therapy: factors
affecting survival. J Oral Maxillofac Surg 2003;61(7):751-8.
8.Rikardsen OG, Bjerkli IH, Uhlin-Hansen L, et al. Clinicopathological characteristics of oral squamous cell carcinoma
in Northern Norway: a retrospective study. BMC Oral Health 2014;14:103. doi: 10.1186/1472-6831-14-103.
9.de Cássia Braga Ribeiro K, Kowalski LP, Latorre Mdo R. Perioperative complications, comorbidities, and survival in
oral or oropharyngeal cancer. Arch Otolaryngol Head Neck Surg 2003;129(2):219-28.
10.SAPP JP, Eversole LR, Wysocki GP. Contemporary oral and maxillofacial pathology. USA: Mosby; 1997.
11.Leite IC, Koifman S. Survival analysis in a sample of oral cancer patients at a reference hospital in Rio de Janeiro,
Brazil. Oral Oncol 1998;34(5):347-52.
12.O-charoenrat P, Pillai G, Patel S, et al. Tumour thickness predicts cervical nodal metastases and survival in early oral
tongue cancer. Oral Onco 2003;39(4):386-90.
13.Takes RP. Staging of the neck in patients with head and neck squamous cell cancer: imaging techniques and biomarkers. Oral Oncol 2004;40(7):656-67.
14.Bettendorf O, Herrmann G. Prognostic relevance of Ki-67 antigen expression in 329 cases of oral squamous cell carcinoma. ORL J Otorhinolaryngol Relat Spec 2002;64(3):200-5.
15.Friedman M, Grey P, Venkatesan TK, et al. Prognostic significance of Bcl-2 expression in localized squamous cell
carcinoma of the head and neck. Ann Otol Rhinol Laryngol 1997;106(6):445-50.
16.Xie X, Clausen OP, De Angelis P, et al. The prognostic value of spontaneous apoptosis, Bax, Bcl-2, and p53 in oral
squamous cell carcinoma of the tongue. Cancer 1999;86(6):913-20.
17.Kim SJ, Shin HJ, Jung KY, et al. Prognostic value of carbonic anhydrase IX and Ki-67 expression in squamous cell
carcinoma of the tongue. Jpn J Clin Oncol 2007;37(11):812-9.
18.Oliveira LR, Ribeiro-Silva A, Costa JP, et al. Prognostic factors and survival analysis in a sample of oral squamous
cell carcinoma patients. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2008 Nov;106(5):685-95. doi: 10.1016/j.
tripleo.2008.07.002. Epub 2008.

- 37 -

Survival Rate of OSCC and Clinicopathological and Molecular Factors
19.Zhang M, Zhang P, Zhang C, et al. Prognostic significance of Bcl-2 and Bax protein expression in the patients with oral
squamous cell carcinoma. J Oral Pathol Med 2009;38(3):307-13. doi: 10.1111/j.1600-0714.2008.00689.x.
20.Hussein MR. Alterations of p53 and Bcl-2 protein expression in the laryngeal intraepithelial neoplasia. Cancer Biol
Ther 2005;4(2):213-7.21.Delavarian Z, Zavar S. Referral patterns, lesion prevalence, and patient care parameters in a
Oral Medicine Department, Mashhad Dental School, IRAN. JIDA 2003;6(2):62-70. Persian.
22.Eshghyar N MP, Khorshidian A. Evaluating clinical and histologic parameters of oral squamous cell carcinoma in
Tehran(1966-2006). JIDA 2005;17(2):62-7.Persian.
23.Dahlstrom KR, Little JA, Zafereo ME, et al. Squamous cell carcinoma of the head and neck in never smoker-never
drinkers: a descriptive epidemiologic study. Head Neck 2008;30(1):75-84.
24.Fan Y, Zheng L, Mao MH, et al. Survival analysis of oral squamous cell carcinoma in a subgroup of young patients.
Asian Pac J Cancer Prev 2014;15(20):8887-91.
25.Chang TS, Chang CM, Ho HC, et al. Impact of young age on the prognosis for oral cancer: a population-based study
in Taiwan. PLoS One 2013;8(9):e75855. doi: 10.1371/journal.pone.0075855. eCollection 2013.
26.Krishna A, Singh RK, Singh S, et al. Demographic risk factors, affected anatomical sites and clinicopathological profile for oral squamous cell carcinoma in a north Indian population. Asian Pac J Cancer Prev 2014;15(16):6755-60.
27.Jain A. Oral cavity Squamous cell carcinoma Oropharynx.awailable from: http://pathologyoutlines.com/topic/oralcavitysccoropharynx.html
28.Chen GS, Chen CH. [A study on survival rates of oral squamous cell carcinoma]. Kaohsiung J Med Sci 1996;12(6):31725. Chinese.
29.De Araújo RF Jr, Barboza CA, Clebis NK, et al. Prognostic significance of the anatomical location and TNM clinical
classification in oral squamous cell carcinoma. Med Oral Patol Oral Cir Bucal. 2008;13(6):E344-7.
30.Osunen A, Ropponen K, Kellokoski J, et al. Reduced expression of hyaluronan is a strong indicator of poor survival
in oral squamous cell carcinoma. Oral Oncol 2004;40(3):257-63.
31.Oliveira LR, Ribeiro-Silva A. Prognostic significance of immunohistochemical biomarkers in oral squamous cell carcinoma. Int J Oral Maxillofac Surg 2011;40(3):298-307. doi: 10.1016/j.ijom.2010.12.003.
32.Nylander K, Stenling R, Gustafsson H, et al. p53 expression and cell proliferation in squamous cell carcinomas of the
head and neck. Cancer. 1995;75(1):87-93.
33.Wilson GD, Grover R, Richman PI, et al. Bcl-2 expression correlates with favourable outcome in head and neck cancer
treated by accelerated radiotherapy. Anticancer Res 1996;16(4C):2403-8..
34.Kato K, Kawashiri S, Yoshizawa K, et al. Apoptosis-associated markers and clinical outcome in human oral squamous
cell carcinomas. J Oral Pathol Med 2008;37(6):364-71. doi: 10.1111/j.1600-0714.2008.00642.x.

- 38 -

