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ABSTRACT: p53 is a marker described in the premalignant lesions with a high risk of malignant transformation for 
laryngeal cancer. It is a tumor suppressor gene that during the cancer gains also oncogenic activity. We aimed to study 
the p53 immunoexpression in 38 cases of laryngeal squamous cell carcinomas and the relation with the 
clinicopathological aspects. We obtained variable p53 expression regarding the differentiation degree and tumor stage. 
The higher p53 immunotaining values were observed in high grade and advanced stages lesions. P53 may be useful in 
identifying aggresive laryngeal squamous carcinomas, a useful aspect for better stratification of patients for therapy. 
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Introduction 
Larynx is one of the most common site of 

cancer and represents 2.4% of all cancers [1]. It 
is a disease with a huge impact on 
communication and survival. More than 50% of 
the cases are diagnosed in advanced stages 
where survival rate is between 10-40% 
compared to the early stages where the rate is 
over 60% [2,3]. 

Modifications of normal p53 gene are 
frequent events described in the appearance of 
cancer, including laryngeal cancers [4]. The p53 
gene, located on chromosome 17p13.1 encodes 
the protein involved in many physiological 
processes, like apoptosis or inflammation [5-6]. 
P53 has been described as having a dual role, 
both cell cycle and apoptosis [7]. 

P53 has been linked to premalignant lesions, 
the ones known to have the potential to become 
malignant and, in cancer, in the cases with a 
high risk of a bad response to therapy [8-10]. 

In the present study, we aimed p53 
expression in the laryngeal squamous cell 
carcinomas and the correlation with the 
clinicopathological parameters. 

Material and methods 
The study included 38 cases of laryngeal 

squamous cell carcinomas selected during a 
period of three years from the cases hospitalized 
and operated in Otolaryngology Clinics of the 
Emergency County Hospital of Craiova and 
diagnosed in the Pathology Department. The 

surgical pieces were fixed in 10% buffered 
formalin, processed by the usual technique with 
paraffin embedding and Hematoxylin-Eosin (HE) 
staining. Classification and staging have been 
made in accordance to World Health 
Organization (WHO) recommendation [11]. 

The parameters analyzed in the present study 
were represented by age, gender, histological 
grade, depth of invasion (pT), lymph node 
metastasis (pN) and tumor stage. In this study the 
distant metastasis were absent. The 
immunoreactions were performed on serial 
sections, using the monoclonal mouse antihuman 
p53 antibody (Dako, Redox, Romania), clone 
DO-7, in dilution 1:50 and antigen retrieval 
represented by microwaving in Tris-EDTA pH 9 
buffer for 20 minutes. 

Immunohistochemical reactions were obtained 
using LSAB2-HRP (Labeled Streptavidin Biotin-
Horseradish Peroxidase) amplification system 
(DAKO, Redox, Bucharest, code K0675) and for 
the signal visualization 3,3’-diaminobenzidine 
tetrahydrochloride (DAB, DAKO, code 3467) as 
chromogen. To validate the obtained reactions, 
we use external negative (by omitting the primary 
antibody) and positive (breast cancer) controls. 

A semiquantitative quantification based on a 
scoring system was used. It was taken into 
account the reactions intensity and the number of 
labeled cells. The number of labeled cells was 
assessed on microscopic field of 200x, and 
represents an average value of positive cells 
reported on the total number of cells of the entire 
specimen. The intensity was scored as mild 
(score 1), moderate (score 2) and intense 
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(score 3). The number of labeled cells was 
considered as score 1 for <25% marked cells, 
score 2 for >26-50% marked cells, and score 3 for 
51-74% marked cells and score 4 for >75% 
marked cells. By the multiplying of the scores for 
intensity and labeled cells it was obtained final 
staining score, with values between 1 and 12. For 
the statistical analysis, the values between 1 and 
4 were considered low and the values between 
6 and 12 were high. 

Statistical analysis was performed using chi-
square tests within Statistical Package for the 
Social Sciences (SPSS) 20 software and  
p-values <0.05 were considered significant. For 
the image acquisition were used Nikon Eclipse 
E600 microscope and Lucia 5 software. The 
study was approved by the local ethical 
committee (no.173/11.09.2017), and written 
informed consent was obtained from all the 
patients. 

Results 
Most of the cases included in the present 

study were present in males aged over 50 years. 
Regarding the differentiation degree, the higher 
number of cases were moderate squamous cell 
carcinomas (22 cases) and in 26 cases there were 
present no lymph node metastases (pN0). 
Advanced stages, with 19 cases for the stage III 
and 10 cases for the stage IV were diagnosed in 
a superior number of cases compared to the 
early (I and II) stages (Table 1). 

 

Table 1. Cases distribution according to the 
investigated clinicopathological parameters 

Parameter Variable 
Age <50 years old=2 

>50 years old=36 
Gender Females=3; Males=35 
Differentiation degree WD*=7; MD*=22; 

PD*=9 
Depth of invasion (pT) T1=3; T2=9; T3=22; 

T4=4 
Lymph node metastasis 
(pN) 

N0=26; N1=4; N2=8 

pTNM stage I=3; II=6; III=19; IV=10 
*WD: well differentiated; MD: moderate differentiated; 

PD: poorly differentiated 
 
Nuclear marked cells were considerate to be 

positive, in 52.2% of the squamous cell 
carcinoma cases. We noted a variability 
regarding the percentage of the marked cells but 
also the reactions intensities depending on the 
degree of differentiation and the pTNM stages. 

For the well differentiated cases we found a 
mean value of 23.1±4.2, variable intensity and a 
mean score of 3.1 (Fig.1, Table 2). For the 

moderate differentiated squamous cell 
carcinomas, the average percentage was 
52.4±11.8, also variable intensity and the mean 
score of 6.5 (Fig.2, Table 2). The higher values 
were present in the poorly differentiated cases 
where we obtained the mean value of 75.7±21.1, 
variable intensity and the mean score of 6.5 
(Fig.3, Table 2). 

 

 
Fig.1. Well differentiated laryngeal squamous cell 

carcinoma, p53 immunostaining, x100 

 

 
Fig.2. Moderate differentiated laryngeal squamous 

cell carcinoma, p53 immunostaining, x100 

 

 
Fig.3. Poorly differentiated laryngeal squamous 

cell carcinoma, p53 immunostaining, x100 
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Analyzing the percentages for the pTNM 
stages we found: for stage I the average value of 
marked cells of 58.6±34.9, moderate/low 
intensity and a mean score of 5.3, for stage II the 
mean value was 44.2±23.08, also a variable 

intensity and the mean score of 3.6. The 
advanced stages, respectively III and IV, 
presented the higher mean values of 53±19.1 
and 54.9±24.1, moderate/high intensities and the 
mean scores of 7 and 5.5 (Table 2). 

 

Table 2. Immunostaining scores in relation with clinicopathological parameters 

Parameters No. 
cases 

p53 P value 
% cells ± SD* Mean score 

Age <50 2 60,5±36,4 4 0,032 
>50 36 52,1±21,4 6,05 

Gender F 3 84,8±12,2 9,6 0,220 
M 35 49,8±20,1 5,6 

Differentiation degree 
WD* 7 23,1±4,2 3,1 

0,030 MD* 22 52,4±11,8 6,5 
PD* 9 75,7±21,1 6,5 

Depth of invasion (pT) 

T1 3 58,6±34,9 5,3 
0,183 T2 9 55,1±26,3 4,7 

T3 22 52,9±18,9 6,6 
T4 4 40,5±20,2 5 

Lymph node metastasis (pN) 
N0 26 49,6±20,1 5,8 

0,212 N1 4 53,4±32,4 6,5 
N2 8 61,6±21,8 6 

pTNM stage 

I 3 58,6±34,9 5,3 
0,031 II 6 44,2±23,08 3,6 

III 19 53±19,1 7 
IV 10 54,9±24,1 5,5 

SD=Standard deviation, F:Female, M: Male, WD=Well differentiated,  
MD=Moderate differentiated, PD=Poorly differentiated 

 
After the examination of the parameters 

included in the study we obtained significant 
increased p53 values in poorly differentiated 
carcinomas compared with moderate and well 
differentiated ones (p=0.030, chi square test) 
(Fig.4). We have also noted a significant 
association between the marker and the pTNM 
stages (p=0.031), the higher expression being 
present in the advanced stages compared to the 
early stages of lesions (Fig.5). 

 

 
Fig.4. Cases distribution according to the scores 

of p53 and the differentiation degree 

 

 
Fig.5. Cases distribution according to the scores 

of p53 and the pTNM stages 

Discussion 
The apoptotic process is considerate to be 

responsible for the destruction of abnormal cells 
during a physiological phenomenon. In some 
circumstances, the mechanisms are disturbed 
and this capacity of destroying abnormal cells is 
lost [12]. This situation is encountered both 
spontaneously as well as after treatment [13]. 

The appearance of cancer is a process in 
which are involved genetic mutations, like 
activation of oncogenes and inactivation of 
tumor suppressors. p53 represents such a 
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mutated gene, more exactly a suppressor gene, 
described in laryngeal squamous cell carcinomas 
as well [14-15]. The inactivation of this gene is 
frequently associated to cancer, as being a 
hallmark of it [16]. Growth or survival of tumor 
cells are only some of the advantages gained 
after the inactivation of this tumor suppressor 
[16]. The mutations are described as present in 
up to almost 70% of the head and neck cancers 
[2]. Their presence is related to an unfavorable 
prognosis [2]. This marker is described in the 
early stages of cancer next to the inactivation of 
p16, and the accumulation and not the order of 
these alternation are involved in the progression 
process [17]. In addition, p53 after inactivation 
has been shown to obtain oncogenic activity 
compared to other suppressor genes [4,10]. 

In the present study, we analyzed  
p53 immunoexpression in 38 cases of squamous 
cell carcinomas. We have found a positive 
nuclear expression in 52.5% of the cases. Both 
the percentage and the intensity of the positive 
reaction varied with the differentiation degree 
and the pTNM stage. The higher values were 
noticed in the poorly differentiated cases 
compared to the well differentiated ones. For the 
laryngeal squamous cell carcinomas, the 
literature, describes variable values of  
p53 expression between 22-64.8% of the cases 
[7,18-19]. Searching through literature, studies 
indicate significant association between  
p53 and tumor location, pTNM stage and lymph 
node metastasis [19]. According to our study, 
significant differences were noticed in  
p53 relation to the degree of differentiation and 
pTNM stages, the reaction being significantly 
superior in the moderate and poorly 
differentiated cases compared to the well 
differentiated ones. 

Overexpression of p53 has been reported as 
an indicator of poor prognosis, with a poor 
disease-free survival and also overall survival 
for patients with squamous cell carcinomas [2]. 
The literature describes a relation between the 
marker overexpression and the prognosis for the 
laryngeal location, a relation that is stronger than 
in any other location of the cancer [4]. 

Treatment outcome after radio-or 
chemotherapy it is influenced by the mutations 
of p53 [20]. Different studies demonstrated the 
relation between the aberrant p53 expression and 
the higher risk of recurrence and the shorter 
free-disease period after radiotherapy [9-10]. 

Conclusions 
For this study, we obtained higher expression 

of p53 in the high grade and advanced stages of 
laryngeal squamous cell carcinomas. Statistical 
analysis revealed significant increased p53 
values in poorly differentiated carcinomas 
compared with moderate and well differentiated 
ones. P53 may be useful in identifying aggresive 
laryngeal squamous carcinomas, a useful aspect 
for better stratification of patients for therapy. 
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