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Abstract 
In this study, we have analyzed clinically, histopathologically and immunohistochemically a total of 34 cases of oral squamous carcinoma 
in 11 of the cases being identified adjacent epithelial dysplastic lesions. Carcinomas were diagnosed in patients aged 40–60 years, males, 
with chronic exposure to tobacco and/or alcohol, being located especially on the lips. Well-differentiated carcinomas have been 
predominant (52.9%) in stage I/II tumoral (88.3%). Immunoexpression analysis of p53, p16 and Ki67 did not reveal statistically significant 
differences between the expression of markers and clinical or histopathological parameters, except Ki67 whose increased expression was 
associated to the decrease of the degree of tumoral differentiation and with high degree dysplasia. The positivity index and the intensity of 
reaction were increased at the level of dysplasic epithelium for p16 and at the level of tumoral invasion front for the p53 and Ki67. 
The study highlights the value of the immunostain for p16 in identifying dysplasic lesions and predictive importance of p53 and Ki67 
markers in identifying the aggressive forms of oral carcinomas. 
Keywords: squamous oral carcinoma, dysplastic epithelium, p53, p16, Ki67. 

 Introduction 

Squamous carcinomas represent about 3% of human 
cancers and over 90% of malignant tumors with oral 
location, being diagnosed worldwide each year over 
350 000 new cases [1–3]. In lesions appearance are 
incriminated various risk factors and chronic exposure 
to tobacco and alcohol are the most important [4, 5]. 
Epidemiological data indicates a predominance of 
squamous oral carcinomas of the lip and lingual 
localization in men over 40 years [2, 6]. 

Oral carcinogenesis is a multistage process, pre-
cancerous lesions, invasive and metastases being often 
present simultaneously [7, 8]. Browsing of cell cycle 
and proliferation of malignant tumoral cells involves 
loss of control mechanisms that ensure normal tissular 
functioning. Studies that have investigated the expression 
of some proteins involved in these biomolecular 
mechanisms demonstrate the permanent concern for  
the identification of biomarkers with oral squamous 
carcinomas predictive potential. P53 and p16 are cell 
cycle control proteins, which provide the “arrest” and 
apoptosis of cancer cells and stops their proliferation by 
maintaining in a hypophosphorilate status of retino-
blastoma protein, while Ki67 is present in the nucleus 
located in the division [9–11] Currently, there is no 
consensus on the timing of occurrence and prognostic 
significance of aberrant expression of these proteins 
[12–15]. 

The purpose of this study was to analyze p53, p16, 
Ki67 immunoexpression in oral carcinomas and adjacent 

dysplastic epithelium, given their role in regulating 
cellular cycle and proliferation. 

 Materials and Methods 

We conducted a retrospective study that included a 
number of 34 oral squamous carcinomas diagnosed 
during 2010–2011 in the Laboratory of Pathological 
Anatomy of the Emergency County Hospital, Craiova.  

The biological material was represented by pieces of 
tumoral resection, which after fixation in buffered 
neutral formalin 10%, were processed for paraffin 
embedding and Hematoxylin–Eosin staining.  

Histopathological classification of lesions was done 
according to the criteria proposed by the working group 
from WHO for oral cavity tumors [2]. 

Immunohistochemical analysis was performed on 
serial sections, as indicated on LSAB™ + Technical 
Kit/HRP (DAKO, code K0679) for p53 and Ki67, and 
of CINtec® Histology Kit (DAKO, code K5334) for 
determination of p16. Development of reactions was 
performed with DAB (diaminobenzidine tetrahydro-
chloride). The antibodies used, clone, dilution and 
antigenic retrieval are shown in Table 1. 

Table 1 – Panel of used antibodies 
Antibody Clone Dilution Antigenic Recovery 

P53 DO-7 1:50 Tris-EDTA, pH 9 

P16 E6H4 Ready to use Epitope Retrieval 
Solution / Kit 

Ki67 MIB-1 1:100 Tris-EDTA, pH 9 
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In order to validate the reactions external negative 
controls were used, by omitting the primary antibody. 
Semiquantitative evaluation of immunohistochemical 
marking was performed in accordance with previous 
studies [16, 17]. In this respect, an index of positivity 
(IP) was calculated which represented the percentage  
of labeled cells in 1000 counted cells in the 40× 
microscope field, the values being allocated in one  
of the following categories: <10%, 10–50%, >50%. The 
intensity of the stain was estimated as being intense, 
moderate or weak. The quantification of reactions was 
performed independently by two people who did not 
have data about the study. 

Statistical analysis has used the Pearson index, 
ANOVA and chi-square test performed by using the 
automatic software SPSS16. 

Image acquisition was performed with Nikon Eclipse 
E600 microscope equipped with Lucia software 5. 

 Results 

The performed study included 34 oral squamous 
carcinomas, most of the lesions being diagnosed in 
patients aged 20–40 years (61.8%), males (85.3%), 
smokers and/or alcohol consumers (85 3%) and located 
mainly on the lips (61.8%) (Table 2). 

Table 2 – Clinical, histopathological and immuno-
histochemical parameters of oral squamous 
carcinomas 
Clinico-morphological parameters No. of cases % 

<40 4 11.8
40–60 21 61.8Age [years] 
>60 9 26.4

Female 5 14.7
Sex 

Male 29 85.3
Smoking 11 32.4
Alcohol 4 11.8

Family history 1 2.9 
Risk factors 

Associations 18 52.9
Lip 21 61.8

Tongue 11 32.4Localization 
Soft palate 2 5.8 

Well-differentiated 18 52.9
Moderately 

differentiated 12 35.3Degree of 
differentiation 

Poorly differentiated 4 11.8
T1 17 50 
T2 13 38.3
T3 3 8.8 
T4 1 2.9 
N 0 0 

The study of tumoral 
progression 

M 0 0 
P53 28 82.3
P16 22 64.7Immunohistochemistry 
Ki67 34 100

Histopathological analysis indicated that prevailed 
the well-differentiated carcinomas (52.9%) found in 
T1/T2 (88.3%) category without satellite adenopathies 
or distant metastases. In 11 cases (32.4%) were identified 
adjacent to tumors dysplastic epithelial lesions of high 

degree (three cases, 8.8%) or low degree (eight cases, 
23.5%) (Figure 1c). Subsequently, we analyzed the IP 
values of p53, p16 and Ki67 in the tumor, invasion 
tumoral front and the dysplastic epithelium (Table 3). 

Table 3 – Medium index of positivity for p53, p16 
and Ki67 in the investigated areas 

Medium IP Tumor Invasion front Dysplasic 
epithelium 

P53 31.3% 61.8% 23.8% 
P16 35.1% 27.6% 45.4% 
Ki67 36% 62.3% 30.1% 

P53 immunostain was identified at a nuclear level  
in 28 of the 34 analyzed squamous oral carcinomas 
(82.3%). The reaction was observed in the tumor and at 
the level of adjacent dysplasic epithelium, being present 
especially in basal and parabasal cells, as well as in rare 
cells of superjacent layers (Figure 1d-f). The stain was 
also present at the level of some normal ductal and 
glandular structures, as well as at the level of 
endothelial cells (IP<10%). At a tumoral level, the 
positivity index IP was of 31.3%, the stain being strong 
in the peripheric cells from tumoral isles. Also, the 
immunoreaction was intense at the level of the invasion 
front, were IP was of 61.8%. In dysplastic epithelium, 
the value was 23.8% and moderate reaction intensity. 

The immunoexpression p16 was present at nuclear 
and cytoplasmic level in 22 of the 34 analyzed cases 
(64.7%). The reaction was found in tumor and at the 
level of adjacent dysplastic epithelium, labeled cells 
being located mainly basal and parabasal and sometimes 
located in the entire epithelium (Figure 1g-i). The 
reaction was identified and at the level of some normal 
elements such as fibroblasts, glandular acinus, muscle 
fibers, ductal epithelium and some endothelium 
(IP<10%). P16 marker had a weak intensity both at the 
level of the investigated tumors as well as at the 
invasion front, IP being of 35.1%, respectively 27.6%. 
At the level of dysplastic adjacent epithelium the 
reaction was intense/ moderate, with 45.4% IP with 
some values that exceeded 50% (Figure 1). 

We have not identified significant statistical 
differences in what p53, respectively p16 stain is 
concerned and age, sex, risk factors, degree of tumoral 
differentiation, degree of dysplasia and tumoral stage 
(p>0.05, chi-square test). Ki67 nuclear marker was 
identified at a nuclear level in all analyzed cases, being 
identified at a tumoral level and in basal and parabasal 
cells of dysplasic epithelium (Figure 1j-l). Inside the 
tumor, the marking was present especially in the 
periphery of tumoral isles in the case of well-
differentiated carcinomas. The immunoreaction was not 
identified at the level of normal elements. Positivity 
index had at a tumoral level medium values of 36% and 
at the level of the invasion front of 62.3%, the reactions 
presenting an increased intensity. At the level of 
dysplasic epithelium, the average percentage of labelled 
cells was of 30.1% the reaction being moderate/strong. 

In case of Ki67, the immunoexpression was correlated 
to the degree of tumoral differentiation (p<0.05, chi-
square). The ANOVA test of comparing the index 
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values of positivity for p53, p16 and Ki67 has no 
significant differences at a tumoral level (p>0.05)  
and highly significant values at the level of invasion 
front and of dysplasic epithelium (p<0.001). However, 
the intensity of the markers varied in the different 
compartments of the analyzed sections, moderate/strong 
in the tumor, invasion front and dysplasic adjacent 

epithelium in the case of p53 and Ki67, intense at the 
level of dysplasic epithelium and decreased in tumor 
and invasion front in p16 case. Pearson index showed at 
the level of tumoral invasion front a positive linear 
distribution among the values of p53 and Ki67 markers 
(Pearson 0.55) and negative with those of p16 (Pearson 
-0.72, respectively -0.65). 

 
Figure 1 – Oral squamous cell carcinoma – tumor, invasion front and dysplastic epithelium: HE stain, ×100 (a–c); 
p53 stain, ×100 (d–f); p16 stain, ×100 (g–i); Ki67 stain, ×200 (j–l). 

 Discussion 

Oral squamous carcinomas, through the incidence 
and biological behavior sometimes unpredictable, 
continue to represent a health problem worldwide. 
Although the lesions are easily accessible for clinical 
examination, oral squamous carcinoma prognosis can be 
difficult to assess in the context of location variability, 
risk factors, histopathological and molecular aspects 
involved in their appearance and progression. 

In this study, the age of diagnosis that prevailed was 
between 40–60 years (61.8%), mostly men (85.3%), 
with exposure to risk factors (tobacco and/or alcohol 
and location on the lips (61.8%). Data from literature 
show similar results, but with a growing incidence in 

females, patients are exposed to numerous potential risk 
factors, hovering on top tobacco and alcohol [13, 16, 
18]. Also, lingual location of oral squamous carcinoma 
seems to be the most common (if we do not consider the 
location from the level of the lips), while lesions 
showing a poor prognosis due to advanced diagnosis 
[19]. In our study lingual location ranked second after 
that of the lips. 

Among the biomarkers with predictable potential for 
the prognosis of oral squamous carcinoma, p53, p16 and 
Ki67 were intensively investigated in specialty literature 
with no consensus in this direction. In our study, p53 
was identified in 82.5% of the cases with a positivity 
index that had the highest value at the invasion tumoral 
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front, without any correlations to the study of the tumoral 
degree. 

The wild form of p53 plays an important role in 
arresting the cells with damaged DNA that pass from 
G1 phase to S phase of cellular cycle and the inducing 
of their apoptosis, the alteration of the expression being 
documented in various localizations of malignant cells 
[18, 20]. The positivity percentage for p53 in squamous 
oral carcinomas varies in different studies from 0–100%, 
being reported correlations of this one to the severity of 
the injury [18, 21, 22]. 

Some authors have shown its correlation with the 
degree of differentiation, while others have refuted this 
association [12, 13, 18, 23, 24]. In the study by Kato K 
et al., in 2008, the authors identified the increased 
expression of the protein in the invasion front, which 
was correlated to a decreased survival [13]. In the study 
by Carlos de Vicente J et al., in 2004, which included  
a number of 287 oral squamous carcinomas, found out 
that a weak or negative expression of the protein 
indicates a good prognosis and a higher survival period 
[18]. 

P16 represents a negative regulator of cellular cycle 
that ensures the control of the cellular passage from 
phase G1 to phase S. Mitogenic stimuli, as well as the 
growth factors determine the activation of cyclin D, that 
binds and activates the cyclin-dependent kinases 4 and 
6, resulting in retinoblastoma protein phosphorylation, 
following by the release of a transcription factor that 
ensures cell proliferation [25]. 

In our study, the p16 immunostain was identified in 
64.7% of the cases, the positivity index and the intensity 
of the reaction having increased values at the level of 
dysplastic adjacent epithelium and reduced in tumor and 
their invasion front. 

Existing studies up to the present moment indicate 
controversial results regarding the p16 immunoexpression 
and the relation with histopathological prognostic 
factors [12, 16, 25]. In 2002, Yuen PW et al. have 
investigated the p16 expression in carcinomas of the 
head and neck and showed that there is a correlation 
only between the decreased marking of protein and  
T category of tumoral stage [16]. Also, some authors 
indicate that at the level of the invasion front of poorly 
differentiated tumors p16 immunoexpression is low or 
absent [15]. Other studies consider that p16 expression 
is not correlated to the tumoral grade and stage, without 
potential for assessing the aggressiveness of carcinomas 
[12, 14]. 

In our study, p53 and p16 showed no statistically 
significant differences taking into consideration the 
degree of dysplasia, but compared to the stains from the 
tumoral level, p16 proved to be a specific marker for 
dysplasic epithelium (IP 45.7%, strong intensity) and 
p53 for invasive oral squamous carcinomas (IP 61.8%, 
strong). In a study conducted in 2009, by Bilde A et al., 
it found in the uninvaded tumor resection margins  
p16 and p53 expression in 25%, respectively 12.5% 
cases, with location at the level of basal and parabasal 
cells and the author interprets as being premalignant 
modifications. In the same study, the analyzed markers 
showed expression in all layers of dysplastic epithelium 

adjacent to oral squamous carcinoma in 80% and 40% 
of cases. The loss of p16 expression is considered in this 
study an early event of oral carcinogenesis [26]. Also, 
the suprabasal expression of p53 is considered by some 
authors as being a risk factor for subsequent occurrence 
of epithelial dysplasia and oral squamous cell carcinoma 
[26, 27]. In a study conducted in 2009 by Sousa FA 
et al., on 24 cases of dysplasia of various degrees,  
it does not find the differences in p53 expression, unlike 
the study conducted in 2008 on 58 oral biopsies by 
Angiero F et al. who have observed an increase in  
p53 and Ki67 expression with the degree of dysplasia, 
p16 presenting values similar to the immunoexpression 
for different degrees of dysplasia. The authors conclude 
that p53 and p16 are potentially predictive for the 
progression of dysplasic lesions by an invasive 
carcinoma [28, 29]. 

In our study, Ki67 immunostain was identified in all 
cases and was correlated to the degree of dysplasia and 
degree of differentiation of oral squamous carcinomas 
and presenting high values and intensity at the tumoral 
invasion front (IP 62.3%). The results are in accordance 
to data in the literature, Ki67 proving to be useful in 
assessing tumor aggressiveness [17, 23, 30]. 

Although studies from specialty literature analyze 
groups of patients different in number and presenting 
clinical and histo-molecular signs, the obtained results 
are more homogenous as compared to other locations of 
carcinomas, thing that can argument the practical utility 
of this panel of antibodies in these lesions. In addition, 
clinical features number and histo-molecular results on 
p53 expression, p16 and Ki67 are more homogeneous 
than other locations of carcinomas, which may argue  
the practical utility of this panel of antibodies in these 
lesions. Thus, the investigation of p16 is useful in 
identifying dysplasic lesions, and the decrease of its 
immunoexpression is constituted in a predictive factor 
of neoplasic transformation of these lesions while the 
evaluation of markers expression p53 and Ki67 has a 
prognostic value allowing the identification of aggressive 
forms, highly proliferative by oral carcinomas. 

 Conclusions 

The performed study demonstrates the specificity of 
the p16 immunostain at the dysplastic lesions of oral 
mucosa, while p53 and Ki67 markers seem to have 
prognostic value especially for the invasive carcinomas. 
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