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Abstract 
E-cadherin is present in the epithelial cells and its aberrant expression is correlated with different 
kinds of head and neck squamocellular carcinomas. The purpose of the present study was to iden-
tify the expression particularities of analyzed E-cadherin in rapport with the localization and the 
differentiation of various head and neck squamocellular carcinomas. 18 biopsy fragments ob-
tained by squamocellular carcinoma patients (larynx, pharynx, hard palate, tongue, submandibu-
lar, lip, gingival sulcus, nasal pyramid, maxillary, zygomatic) were processed by immunohisto-
chemical staining. Immunoreactions for E-cadherin in the tumoral cells were examined according 
to the score: 0 (0% positive cells of specimen); 1 (<10% positive cells of specimen); 2 (10% - 30% 
of specimen); 3 (>30% of specimen). The immunohistochemical staining indicated the presence of 
12 cases of well-differentiated squamocellular carcinoma (7 cases with score 3, 3 cases with score 
2 and 1 case with score 1). Moderately-differentiated carcinomas were observed in the 3 cases (2 
with score 2 and 1 with score 1). The poorly-differentiated histopathological type was present in 3 
cases (all with score 1). Three types of E-cadherin distribution patterns were found: cytoplasmatic; 
cytoplasmatic and membranar; membranar. The presence of maximum score (value 3) of E-cad- 
herin was found in well-differentiated squamocellular carcinomas of laryngeal, tongue, lip, nasal 
pyramid, and zygomatic area origin. A lower value of the score was present in the less differen-
tiated histopathological type. 
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1. Introduction 
Cadherins, whose name derives from “calcium-dependent adhesion”, represent a class of type 1 of transmem-
branar proteins [1]. They play an important role in the cellular adhesion and insure the connection of the tissue 
cells. They depend on the presence of calcium ions-explaining thus the provenience of the name. There are sev-
eral classes of cadherins, named with a prefix that usually refers to the type of tissue they associated with [2]. 
Cadherins have been classified into four types: classical, desmosomal, protocadherin and nonconventional. 
N-cadherin, P-cadherin, and E-cadherin (which is found in the epithelial tissues) belong to the group of classical 
cadherins.  

E-cadherin (ECAD) glycoprotein (codified by gene CDH1, situated on the 16q22.1 chromosome) has an im-
portant role in establishing and maintaining the intercellularly contacts and morphogenesis. The terminal cytop-
lasmatic end of ECAD molecule has proved to be linked to the actin of the cytoskeleton by means of α-catenin 
and β-catenin [3].  

The head and neck squamocellular carcinomas (HNSCC) represent a frequent malignant condition with sig-
nificant incidence and mortality [4] [5]. The larynx and oral cavity are the main anatomical regions of the head 
and neck which have a high risk of developing squamocellular carcinomas [6]. A 2008 classification situated the 
neoplasms of the oral cavity (including lip cancer) in the category of 1,263,900 new cases and 128,000 deaths 
per year worldwide [7] [8]. 

The aberrant expression of E-cadherins was associated with the invasive character of neoplasms and the onset 
of metastasis in different types of carcinomas including those of the head and neck [2] [3].  

There are several mechanisms for the abnormal expression of ECAD in cancer, including the loss of CDH1 
allelic locus, as well as somatic and more rarely, germline mutations. Regression of ECAD transcription by 
hypermethylation was also observed in several tumoral types and cell lines [9] [10]. It has been shown that the 
reduced expression of ECAD in the esophageal adenocarcinoma is correlated with a negative prognosis [5] [11].  

Despite progresses in the surgical treatment and radiotherapy of the latest years, the prognosis is still negative 
in the advanced cases [12] [13].  

The aim of the present study was to identify the particularities of E-cadherin expression analyzed in rapport 
with the localization in different head and neck regions [14] [15].   

2. Materials and Methods 
Our study included a number of 18 biopsy fragments obtained by patients with squamocellular carcinoma—7 at 
the level of the larynx, 2 with pharyngeal origin, 1 from hard palate, 1 from tongue, 1 submandibular, 2 from the 
lip, 1 from gingival sulcus, 1 from nasal pyramid, 1 maxillary and 1 zygomatic.  

All the patients approved the research and accorded with the publication of data. 
The biopsy fragments were fixed in tamponated formalin 10% for 48 hours, then included in paraffin. Sec-

tions with 5 micrometers thickness were obtained by each case. Deparaffinization and rehydration of the sec-
tions was followed by exposure to heat, pH 6 solution for 30 minutes. The immunohistochemical staining was 
continued with a blockage of the endogeneous peroxidase by using oxygenated water 3%. Incubation with pri-
mary antibody E-cadherin (clone 36B5, ready to use, Novocastra, Newcastle upon Tyne, UK) was made for 15 
minutes. As a technique, we used LSAB ± HRP applied for 30 minutes. The chromogene used was 3,3-diami- 
nobenzidine, and for counter-coloration we applied modified Lille hematoxylin. All the stages of the immuno-
histochemical staining were carried out with the help of the immunohistochemistry automaton (Dako Cytoma-
tion Autostainer). The microscopic examination was performed with microscope Nikon Eclipse E 600 and the 
images were obtained by using the LUCIA G system. Immunoreactions for ECAD in the tumoral cells were 
examined according to the following score: 0 (0% positive cells of specimen), 1 (<10% positive cells), 2 (10% - 
30%), 3 (>30%). 
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3. Results 
The morphological staining indicated the presence of 12 cases of well-differentiated squamocellular carcinomas 
(5 laryngel cases, 2 pharyngeal, 2 from the lip, 1 from the tongue, 1 from the zygomatic area, 1 from the nasal 
pyramid). Moderately-differentiated carcinomas were observed in the 2 cases of larynx and in 1 case of hard pa-
late. The poorly-differentiated histopathological type was present in cases derived by the region of the gingival 
sulcus, upper maxillary and submandibular areas (1 in each case).  

The immunohistochemical reaction for E-cadherin was present in all the cases included in the study. The tu-
moral cells expressed E-cadherin in different percentages with values of the score ranging between 1 and 3. The 
intensity of the immunohistochemical reaction varied between 1—weak, 2—moderate and 3—intense, with two 
models of distribution-homogeneous and heterogeneous in the same tumoral region. 3 patterns of expression 
were observed: membranar, cytoplasmatic and membranar, cytoplasmatic (Figure 1). 

For the squamocellular carcinomas localized in the laryngeal area, we noticed the following values of the 
score: score 3 (more than 30% positive tumoral cells for E-cadherine) in two cases, score 2 (10% - 30% tumoral 
cells expressed E-cadherin) in four cases and score 1 (less than 10% positive tumoral cells) in one of the cases.  

In one of the cases with score 3, we observed a distribution in the whole tumoral area but the expression pat-
tern was cytoplasmatic in the cells at the peripheral area, while in the center the cytoplasmatic and of membranar 
expression prevailed or the membranar one. The intensity of the immunohistochemical staining was maximum 
in the central cells of the tumoral area. The second case of laryngeal area quantified with score 3, presented both 
cytoplasmatic and membranar pattern but also only membranar, the latter one prevailing (Figure 2).  

 

 
Figure 1. Rapport between the number of cases, score and the anatomical regions.                               

 

 
Figure 2. Squamocellular carcinoma. Immunohistochemical staining for E-cadherin with laryngeal 
origin, score 3, membranar and/or cytoplasmatic expression pattern, distribution in the whole tumoral 
area, magnification ×20.                                                                           
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In two of the score 2 cases, we observed the variation of E-cadherin expression when crossing from the qua-
si-normal area to the hyperplasia area and then to the tumoral one. In the tumoral area, the E-cadherin expres-
sion in the surface epithelium decreases and increases in the tumoral region where it presents a membranar pre-
vailing pattern, average intensity of reaction, and a homogeneous distribution pattern in the whole tumoral area 
(Figures 3(A)-(C)).  

The other two cases with laryngeal origin with score 2, presented all three patterns of expression: cytoplas- 
matic, cytoplasmatic and membranar and membranar, but the membranar was prevailed. The intensity of the 
immunohistochemical staining was similar to the score.  

In the laryngeal squamocellular carcinoma with score 1 the cytoplasmatic pattern prevailed, homogeneous 
distribution in the whole tumoral area and the intensity of the immunohistochemical reaction was similar to the 
score. In this case, we observed the presence of mitosis with high frequency (Figure 4(A)).  

The two cases of squamocellular carcinomas with pharyngeal origin belonging to the well-differentiated type, 
presented an E-cadherin expression in 10% - 30% of the tumoral cells, that is score 2. We observed different 
intensities of the immunohistochemical staining in different tumoral area while an homogeneous intensity in the 
same region. The values of the immunohistochemical staining were close to those of the percentage score 2 and 
3. The distribution pattern was homogeneous with positive cells in the entire tumoral area. The expression 
pattern was cytoplasmatic, membranar, cytoplasmatic and membranar. In some cases we detected a prevailing 
cytoplasmatic pattern in the cells from the center of the tumoral region and intensity score 3 of the immuno- 
histochemical staining in these cells. In the second case cytoplasmatic and membranar pattern prevailed but the 
other patterns were also present (cytoplasmatic, membranar) in the tumoral region (Figure 4(B)).  

For the squamocellular carcinoma with tongue origin, well-differentiated as histopathological type, we ob-
served a score 3 that indicates the percentage of tumoral cells which are positive to E-cadherin. We observed a 
homogeneous distribution in all the cells of the tumoral region with a cytoplasmatic and membranar prevailing 
expression pattern and higher intensity of the reaction in the cells situated in the center of the tumoral region 
(Figures 5(A)-(B)).  

 

 
Figure 3. Immunohistochemical staining for E-cadherin: (A) Quasi-normal epithelium, magnification ×20; 
(B) Hyperplasia region, magnification ×10; (C) Average intensity, membranar pattern, homogeneous 
distribution in the whole tumoral area, magnification ×40.                                                 

 

 
Figure 4. Immunohistochemical staining for E-cadherin: (A) Well-differentiated squamocellular carci-
noma, score 1, magnification ×40; (B) Pharyngeal carcinoma, the cytoplasmatic and membranar pattern 
pevails, magnification ×40.                                                                           
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Figure 5. Immunohistochemical staining for E-cadherin: (A) Squamocellular carcinoma with tongue 
origin, score 3, higher intensity of the staining in the cells from the center of the tumoral areas, magnifi-
cation ×20; (B) Squamocellular carcinoma of the tongue, cytoplasmatic and membranar prevailing pat-
tern, magnification ×40.                                                                          

 
Both well-differentiated squamocellular carcinomas with lip origin presented a score 3 value. We also ob-

served an intense immunohistochemical staining with membranar prevailing pattern in particular in the cells 
from the center of the tumoral areas (Figures 6(A)-(B)). Isolated, we also observed the presence of the cytop-
lasmatic and cytoplasmatic and membranar patterns.  

In the case of the well-differentiated squamocellular carcinoma, localized in the zygomatic area, we noted a 
percentage of more than 30% of tumoral cells that are positive to E-cadherin, score 3. The distribution pattern 
was homogeneous in the entire tumoral area and from the three cytoplasmatic and cytoplasmatic and membranar 
patterns prevailed (Figure 7(A)).  

The squamocellular carcinoma localized in the area of the nasal pyramid presented score 3 of E-cadherin, 
distribution of the tumoral cells in the whole area, cytoplasmatic and membranar patterns of expression (Figure 
7(B)).  

The squamocellular carcinoma localized at the level of the hard palate, belonged to the moderately- 
differentiated type, expressed E-cadherin in the tumoral cells in a percentage of 10% - 30% (score 2). The 
intensity of the immunohistochemical staining was similar to the score, the distribution was homogeneous both 
in the center as well as at the periphery of the tumoral regions. Considering the three patterns of expression, 
cytoplasmatic, membranar, cytoplasmatic and membranar, the membranar had the highest occurrence.  

For the poorly-differentiated carcinomas as histopathological type, of the upper maxillary area, and of 
submandibular or gingival sulcus we observed score 1—less than 10% positive tumoral cells (Figure 7(C)). We 
observed the alternance of some tumoral islands, homogeneous, positive for E-cadherin with tumoral areas 
where E-cadherin expression was missing. In the positive areas, the intensity of the immunohistochemical 
staining was 2 or 3, all three types of expression were present but the cytoplasmatic expression prevailed and 
isolated, the membranar one (the submandibular area), the membranar and cytoplasmatic and membranar (the 
upper maxillary), cytoplasmatic and cytoplasmatic and membranar (gingival sulcus). 

4. Discussion 
The studies carried out in different types of cancer researched the involvement of E-cadherin in the tumoral 
suppression. At an experimental level, the suppression of E-cadherin function or expression induce mesenchym-
al morphology and an increased cell migration and invasion as well as a tendency to metastasis. The tumoral 
suppressor role of E-cadherin was demonstrated or suggested in a variety of epithelial neoplasms: the hepato-
cellular carcinoma, the head and neck, skin, esophagus squamocellular carcinoma, the melanoma.  

A study carried out by Rosado and colab. [16], which focused on the E-cadherin and β-catenin expression in 
the patients with head and neck squamocellular carcinoma, indicated the presence of the expression in all the 
cases included in the study.  

We have also noticed this aspect; all the 18 cases studied presented a score of the expression with values 
ranging between 1 and 3. About the expression patterns observed, the authors observed the cytoplasmatic  
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Figure 6. Immunohistochemical staining for E-cadherin: (A) Squamocellular carcinoma with lip origin, 
score 3, intense reaction in the cells from the center of the tumoral area, magnification ×40; (B) Squa-
mocellular carcinoma of the lip, membranar pattern, magnification ×40.                                     

 

 
Figure 7. Immunohistochemical staining for E-cadherin: (A) Squamocellular carcinoma, the zygomatic 
area, cytoplasmatic and cytoplasmatic and membranar pattern, magnification ×40; (B) Squamocellular 
carcinoma, the nasal pyramid, score 3, magnification ×20; (C) Squamocellular carcinoma, the upper 
maxillary, score 1, magnification ×40.                                                              

 
expression in just one of the cases, all the others having a cytoplasmatic and membranar pattern. We observed 
this latter pattern in most of the cases, but associated with isolated cells with cytoplasmatic or membranar ex-
pression (especially in the lip carcinomas).  

A study performed by Wu and colabs. [17] indicated the E-cadherin expression in most of the well-differen- 
tiated squamocellular carcinomas with head and neck, lung, skin, esophagus or cervical origin in proportion of 
75% - 100%, while less than 40% of the poorly-differentiated squamocellular carcinomas expressed E-cadherin. 
Schipper and colabs. [1] analyzed the E-cadherin expression inside head and neck squamocellular carcinomas 
and noted an intense expression in the well-differentiated carcinomas localized in this region, moderated in the 
moderately-differentiated ones and absent in those poorly-differentiated. All the cases that we have analyzed, 
irrespective of the histopathological type, expressed E-cadherin. The percentage of tumoral cells, quantified by 
values of the score ranging between 1 and 3 presented value 1 in the poorly-differentiated carcinomas. We found 
presence of E-cadherin with maximum score, value 3, in the well-differentiated squamocellular carcinomas with 
laryngeal, tongue, lip, nasal pyramid, zygomatic area origin. In our samples we noticed alternate areas where the 
E-cadherin expression was absent or positive and reduced areas in the poorly-differentited carcinomas. Variable 
patterns of expression were found: cytoplasmatic, membranar, cytoplasmatic and membranar. A lower value of 
the score was present in the histopathological type less differentiated.  

5. Conclusion 
The role of E-cadherin in the squamocellular carcinomas is far from being clarified. It seems that the trials to es-
timate a prognosis in this clinical entity should include a combination between the molecular markers, the his-
topathological data and clinical parameters. 
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