
Özet: Oral kavite ve orofarengeal skuamöz hücreli
kanserlerinde p16 pozitifli¤inin etkisi 

Amaç: Çal›flman›n amac› oral kavite ve orofarengeal skuamöz hücre-
li karsinom (OK/OF SHK) hastalar›nda p-16 pozitifli¤inin s›kl›¤›n›
belirlemek ve klinikopatolojik parametreler aç›s›ndan p-16 pozitif ve
p-16 negatif olgular aras›ndaki farkl›l›¤› ortaya koymakt›r. 

Yöntem: 2007 ila 2015 y›llar› aras›nda ameliyat edilmifl yass› epitel
hücreli 60 OK/OF SHK hastas›n›n biyopsilerinde immünohistokim-
yasal yöntemle p16 antikoru analiz edilmifltir. p16 pozitif ve p16 ne-
gatif hastalar yafl, cinsiyet, sigara içimi, alkol kullan›m›, tümör yeri,
keratinizasyon düzeyi, T evresi, lenfovasküler invazyon, perinöral in-
vazyon, tümör nüksü ve retrospektif olarak sa¤kal›m aç›s›ndan karfl›-
laflt›r›lm›fllard›r. 

Bulgular: Altm›fl hastan›n (18 kad›n, 42 erkek) ortanca yafl› 58 (aral›k:
27–75) idi. On yedi hasta p16 pozitif ve 43 hasta p16 negatif idi. Yafl,
cinsiyet, T evresi, tümör yerleflimi, tümör derinli¤i, lenfovasküler ve
perinöral invazyon, ve sa¤kal›m aç›s›ndan gruplar aras›nda istatistik-
sel olarak anlaml› bir farkl›l›k bulunmamaktayd› (p>0.05). Tümör
nüksü, sigara içimi, ve keratinizasyonun derecesi aç›s›ndan iki grup
aras›nda istatistiksel farkl›l›k mevcuttu. 

Sonuç: Oral kavite ve orofarengeal skuamöz hücreli karsinom tan›s›
alarak cerrahi olarak tedavi edilen hastalarda p16 pozitifli¤i tümör
nüksü aç›s›ndan prediktif bir parametredir. 

Anahtar sözcükler: p16 pozitifli¤i, oral kavite kanseri, orofarengeal
kanser.

Abstract

Objective: To determine the frequency of p16 positivity in oral cav-
ity and oropharyngeal squamous cell carcinoma (OC/OP-SCC) and
to reveal whether there is a difference between p16-positive and -neg-
ative cases according to clinicopathological parameters. 

Methods: p16 antibody was retrospectively analyzed immunohisto-
chemically in biopsies of 60 patients with OC/OP-SCC operated
between 2007 to 2015. Comparison was performed for age, sex,
smoking habit, alcohol consumption, site of the tumor, the level of
keratinization, T stage, lymphovascular invasion, perineural invasion,
recurrence of the tumor, and survival. 

Results: Of the 60 patients (18 females, 42 males), the median was 58
(range: 27 to 75) years. Seventeen patients were p16-positive, and 43
patients were p16-negative. Comparison of p16-positive and p16-
negative groups according to age, sex, T-stage, tumor subsite, tumor
profundity, lymphovascular invasion, perineural invasion and survival
was not statistically significant (p>0.05). We found statistical differ-
ence between two groups according to tumor recurrence, smoking
habit, and the degree of keratinization. 

Conclusion: In patients who underwent surgical treatment after the
diagnosis of zOC/OP-SCC, p16 positivity may have a predictive role in
terms of tumor recurrence. 

Keywords: p16 positivity, oral cavity cancer, oropharyngeal cancer. 

Effect of p16 positivity in oral cavity and 
oropharyngeal squamous cell carcinoma

Hale Aslan1, Y›lmaz Özkul2, Ercan P›nar1, Elif Ifl›k2, ‹brahim Alada¤1, Abdülkadir ‹mre2, 
Murat Songu2, Demet Etit3

1Department of Otorhinolaryngology, Faculty of Medicine, Izmir Katip Çelebi University, Izmir, Turkey
2Department of Otorhinolaryngology, Izmir Katip Çelebi University Atatürk Training and Research Hospital, Izmir, Turkey

3Department of Pathology, Izmir Katip Çelebi University Atatürk Training and Research Hospital, Izmir, Turkey

Head and neck squamous cell carcinoma is a frequent and
global problem and oropharyngeal squamous cell carcinoma
comprises about half of these tumors. The main predisposing
factors linked with oral cavity and oropharyngeal squamous

cell carcinoma (OC/OP-SCC) are alcohol consumption,
tobacco use, and human papillomavirus (HPV) infection.[1]

In relevant publications, it has been suggested that
molecular biomarkers such as p16, epidermal growth factor
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receptor (EGFR), B-cell lymphoma extra-large (Bcl-xL),
p53, and Ki67 may have prognostic importance in OC/OP-
SCC.[2]

The purpose of this study is to determine the frequency
of p16 positivity in OC/OP-SCC and to investigate
whether there is a difference between p16-positive and p16-
negative cases with respect to prognostic factors and clini-
copathologic parameters. 

Materials and Methods
Study design 

The study has been conducted in accordance with the prin-
ciples of the Helsinki Declaration and approved by the local
Institutional Review Board (05/02/2015, no:19). 

A total of 60 patients with OC/OP cancer operated
between 2007 to 2015 were analyzed. 

p16 antibody was analyzed with immunohistochemistry.
The histopathological classification and assessment of the
tumors were conducted using light microscopy by one
author. The patients with p16 positivity and negativity were
retrospectively compared for age, sex, tobocco use, alcohol
consumption, site of the tumor, the degree of keratinization,
stage of the tumor, the profundity of the tumor, lymphovas-
cular invasion, perineural invasion, tumor recurrence and
survival. 

Tumor tissue resected with negative margins and mod-
ified node dissection (level I–V) were performed in the

patients with clinically positive for lymph node disease.
Supraomohyoid node dissection (level I–III) were per-
formed in clinically node-negative patients.

Formalin-fixed paraffin-embedded samples were cut
into 4-μm sections and stained with hematoxylin and eosin
(H&E). Histological classification was made as non-kera-
tinizing, moderate, and severely keratinizing squamous
cell cancer (Figs. 1–3). 

Sites of tumor were categorized as to tongue, tonsil and
soft palate, the base of tongue and other regions. The
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Fig. 1. Non-keratinizing squamous cell carcinoma. H&E ×10. (Keratiniza-
tion in <25% tumor cells, and diffuse p16 staining).

Fig. 2. Moderately keratinizing squamous cell carcinoma. H&E ×20 (Kera-
tinization in 25–75% tumor cells, and moderate p16 staining).

Fig. 3. Keratinizing squamous cell carcinoma. H&E x20 (Keratinization in
>75% tumor cells, and weak p16 staining).



stages of tumor were T1 to T4. The profundity of tumor
was classified as 0–10 mm, 10–20 mm, 20–30 mm. 

Statistical analysis was carried out using Statistical
Package for Social Sciences 21.0 (SPSS Inc., Chicago, IL,
USA). Pearson’s chi-square test was used to compare vari-
ables within groups. P<0.05 was considered significant.

Results
The median age of 60 patients (42 males, 18 females) was
58 (range: 27 to 75) years. Seventeen patients (28%) were
p16-positive, while 43 patients (72%) were p16-negative. 

Tumors were localized mostly in the tongue (n=23),
followed by the tonsil and soft palate (n=10), base of the
tongue (n=12), and other regions (n=15). At the time of
admission, 38 patients were at early (T1 or T2) stage, and
22 patients were at late (T3 or T4) stage. Tumor profun-
dity was 0–10 mm in 48 patients, 10–20 mm in 10
patients, 20–30 mm in two patients. Lymphovascular
invasion was identified in 10 patients, perineural invasion
in 14 patients and both in 5 patients. Median follow-up
time was 24 months, and 25 (41%) patients died during
follow-up. 

Comparison of p16-positive and p16-negative groups
according to clinicopathological parameters are presented
in Table 1. Comparison of two groups according to age,
sex, T-stage, tumor subsite, tumor profundity, lymphovas-
cular invasion, perineural invasion and survival was not
statistically significant (p>0.05). Among the study group,
31 (54%) patients were smokers and 11 (18%) were alco-
hol consumers. Four patients (23%) were smokers in p16-
positive group, and 27 (62%) were smokers in p16-nega-
tive group. This result was statistically significant (p=0.03).
Eleven patients showed local recurrence and all patients
were in p16-negative group. This result was statistically
significant (p=0.001). According to the degree of kera-
tinization, histologic classification was non-keratinizing in
17 patients, moderately keratinizing in 17 patients, and
severely keratinizing in 26 patients. In severely keratiniz-
ing group, 4 patients (23%) were p16-positive and 22
patients (41%) were p16-negative. This result was statisti-
cally significant (p=0.02). In moderately keratinizing
group, eight patients (47%) were p16-positive and nine
patients (20%) were p16-negative. This result was statisti-
cally significant (p=0.02).
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p16-positive group (n=17) p16-negative group (n=43) p value
n (%) n (%)

Smokers (n=31) 4 (23%) 27 (62%) 0.03

Alcohol consumers (n=11) 2 (11%) 9 (20%) -

Clinical T stage T1-T2 (n=38) 10 (58%) 28 (65%) >0.05

T3-T4 (n=22) 7 (42%) 15 (35%) >0.05

Tumor profundity 0-10 mm (n=48) 13 (76%) 35 (81%) >0.05

10-20mm (n=10) 4 (23%) 6 (13%) >0.05

20-30 mm (n=2) 0 2 (4%)

Lymphovascular invasion 3 (17%) 7 (16%) >0.05

Perineural invasion 5 (29%) 9 (20%) >0.05

Site of tumor Tongue (n=23) 7 (41%) 16 (37%) >0.05

Tonsil and soft palate (n=10) 4 (23%) 6 (13%) >0.05

Base of tongue (n=12) 4 (23%) 8 (18%) >0.05

Other (n=15) 2 (11%) 13 (30%) >0.05

Keratinization Non-keratinizing (n=17) 5 (29%) 12 (27%) >0.05

Moderately keratinizing (n=17) 8 (47%) 9 (20%) 0.03

Severely keratinizing (n=26) 4 (23%) 22 (41%) 0.02

Survey (n=25) 8 (47%) 17 (39%) >0.05

Recurrence Local (n=11) 0 11 (25%)

Regional (n=8) 3 (17%) 5 (11%) >0.05

Table 1. Comparison of p16-positive and p16-negative groups according to clinicopathological parameters.



Discussion
The human p16 protein, which is composed of 156 amino
acids, was initially discovered in an in-vitro system to detect
proteins that interact with human cyclin-dependent kinase
4.[3] The tumor suppressor function of p16 is associated with
its capability to inhibit the catalytic activity of the cyclin-
dependent kinase 4–6/cyclin D complex which is required
for phosphorylation of retinoblastoma protein.[4]

In head and neck squamous cell carcinomas, three
major mechanisms responsible for inactivation of p16
gene have been determined. These mechanisms are
homozygous deletions, inactivation of mutation, and aber-
rant promoter methylation.[5] The frequency of absence of
p16 protein expression in head and neck squamous cell
carcinoma was found to be 74% (range: 55% to 90%) by
immunohistochemical staining method.[6] In the present
study, 17 patients (28%) were p16-positive, and 43
patients (72%) were p16-negative. These results are con-
sistent with the relevant literature.

Ralli et al. reported that there was no significant differ-
ence between p16-positive and p16-negative groups accord-
ing to age.[7] In the present study, we did not found any dif-
ference between groups with respect to age. Median age was
58 years in p16-negative group and 55 years in p16-positive
group. 

Smith et al. showed a statistically significant relation-
ship between p16 expression, alcohol consumption, and
tobacco use.[8] However, similar to our data, Lazarus et al.
reported that there was no statistically significant associa-
tion between p16 expression and tobacco use.[9] We found
that four patients (23%) were smokers in p16-positive
group, 27 patients (62%) were smokers in p16-negative
group in our study. We did not compare two groups for
alcohol consumption as the number of patients in groups
was low for statistical comparison.

The most common tumor site was oropharynx in 63
cases (84%), especially from tonsils and base of the
tongue. The highest incidence of p16 positivity was
observed in tonsil tumors. However, no remarkable rela-
tionship was noted between p16-positivity and tumor
site.[8] The most favorite site of the tumor was tongue in 23
patients in our study. There was no significant difference
between 2 groups in terms of tumor site.

Ralli et al. reported that p16 over expression was more
likely to occur in patients with higher histopathological
grades.[7] The present study showed that non-keratinizing
squamous cell carcinoma (NKSCC) is more likely to be in

p16-positive group and these results are similar with the
literature. Recent publications have demonstrated that
HPV-positive oropharyngeal cancers occur at late stages
(involvement of regional lymph nodes and distant metas-
tasis) than HPV-negative cancers.[10] In the present study,
contrary to the literature, we did not find any difference
between p16-positive and p16-negative groups for tumor
stage (early vs. late). In p16-positive group, 10 patients
(58%) were at early stage (T1 and T2) and 7 patients
(42%) were at late stage (T3 and T4); while in p16-nega-
tive group, 28 patients (65%) were at early stage and 15
patients (35%) were at late stage at the time of diagnosis.

Iyer et al. reported similar incidences for positivity of
margins, lymphovascular invasion, and extracapsular
spread in patients positive or negative for HPV.[11] In the
current study, we found that lymphovascular invasion was
present in 10 patients, perineural invasion was present in
14 patients, and both were present in five patients. We did
not find any difference between two groups.

Advanced OPSCC patients with a solitary HPV-16
infection were 3 times more likely to develop distant
metastases and were 2-3 times more likely to die earlier
compared with HPV-negative patients.[12] In the present
study, all patients with local recurrence were in p16-nega-
tive group. HPV-positive OC/OP cancers seem to be
more sensitive to chemo-radiotherapy than HPV-negative
tumors. This phenomenon is thought to result in
improvement of progression-free and overall survival
rates.[13] In contrast with the literature, our results on sur-
vival rate were not significant between p16-positive and
p16-negative groups.

Conclusion
Our results indicated that p16 positivity was associated with
tumor recurrence for patients with OC/OP-SCC and this
finding supports the predictive role of p16 positivity, partic-
ularly in surgically treated patients. 
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