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This study analyzed the immunohistochemical expression of E-cadherin and CD44v6 in 15 squamous cell carcinomas (SCCs) of lower 
lip and 15 SCCs of tongue in order to verify a possible association between these proteins and the anatomic location of the lesion, nodal 
metastasis and histological grading of malignancy. The pattern of expression and number of immunopositive cells were evaluated. The 
results were analyzed with the Fisher’s exact test, Mann-Whitney test and Spearman’s Correlation Coefficient (r). using the SPSS software 
10.0 for Windows. Statistical significance was set at 5% determined for a p-value<0.05 for all tests. There was no significant difference 
(p>0.05) in the pattern of expression and number of immunopositive cells for E-cadherin and CD44v6, regarding the anatomical loca-
tion and nodal metastasis. For the histological grading, low score SCCs showed higher immunopositivity for E-cadherin and CD44v6, 
both for the pattern of expression and number of immunopositive cells (p<0.05). There was a negative correlation between the total score 
of malignancy and the pattern of expression and number of immunopositive cells for E-cadherin and CD44v6 (p<0.05). In conclusion, 
SCCs of the lower lip and tongue did not reveal significant differences in the expression of E-cadherin and CD44v6. The expression of 
these adhesion molecules revealed association only with tumor histological grading of malignancy. Therefore, these results suggest that 
E-cadherin and CD44v6 may not help elucidating the differences between the biological behavior of SCCs of the lower lip and tongue.
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INTRODUCTION

Squamous cell carcinomas (SCCs) are one of 
the most frequent malignant neoplasms of the oral and 
maxillofacial region (1). Despite the efforts towards an 
early diagnosis of these tumors and the development 
of more effective therapies, the 5-year survival rate for 
patients with SCCs did not improve over the last years, 
accounting for 50-60% of the cases (2,3). The poor prog-
nosis of oral SCCs is related to the invasion of adjacent 
tissues and development of nodal metastasis (2). Thus, 

identification of biological markers that could provide 
prognostic information about the invasive or metastatic 
potential of these lesions has been investigated (4-6).

The cell adhesion molecules, represented by 
integrins, cadherins, the superfamily of immunoglobu-
lins and the CD44, constitute a heterogeneous group of 
transmembrane proteins essential for the cell-cell and 
cell-extracellular matrix interactions (7,8). In addition 
to providing mechanic junction between cells and extra-
cellular matrix (ECM), the cell adhesion molecules are 
involved in cellular proliferation, migration and differen-
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tiation, as well as maintaining the tissue structure (7,8).
Cadherins are a group of simple chain glycopro-

teins with an extracellular domain, a transmembrane do-
main and an intracellular domain, that promote the cell-
cell adhesion through homotypical calcium-dependent 
interactions (2,3,8). Among many types of cadherins, the 
E-cadherin is expressed peculiarly by epithelial cells (1). 
The CD44 is a simple chain transmembrane proteoglycan 
involved in cell-cell and cell-ECM interactions, whose 
main function is to keep cellular adhesion (8,9). Alterna-
tive splicing is responsible for the existence of several 
isoforms of CD44. Among these isoforms, the CD44v6 
has been studied in many malignant neoplasms (9,10).

The loss of cell-cell adhesion is associated to tu-
moral progression and invasion, and development of me-
tastasis (3-5,7). The modified expression of E-cadherin 
and CD44v6 in malignant tumours may affect the cellular 
adhesion, facilitate the tumoral progression, and favour 
metastasis (8,9,11). Studies have evaluated the use of 
these molecules as prognostic indicators for oral SCC, 
but results are conflicting (3-5,9). Therefore, the aim 
of this study was to analyze the immunohistochemical 
expression of E-cadherin and CD44v6 in SCC of lower 
lip and tongue, and its correlation with the anatomical 
location, histological grading of malignancy and nodal 
metastasis. It was intended to asses the possibility of 
using such markers as indicators of morphological ag-
gressiveness of SCCs of lower lip and tongue.

MATERIAL AND METHODS

Sample

This study included 30 cases of SCCs (15 of the 
lower lip and 15 of the tongue) from patients treated at 
the “Aldenora Belo” Institute of Oncology, in the city of 
São Luís, MA, Brazil, between 1992 and 2004. Clinical 
data regarding presence or absence of metastasis was 
collected from the patients’ records. The study was ap-
proved by the Research Ethics Committee of the Uni-
versity Hospital of the Federal University of Maranhão, 
Brazil (Process number 121/2005).

Histological Grading of Malignancy

For each specimen, one 5-mm-thick histological 
section obtained from the material fixed in 10% forma-
lin solution and embedded in paraffin was stained with 

haematoxylin and eosin. The histological grading of 
malignancy was analyzed under light microscopy (×200 
magnification) at the front of invasion, according to 
the grading system proposed by Bryne (12). The cases 
were classified as of high and low score of malignancy, 
according to the methodology adopted by Silveira et al. 
(13). Cases with a total score up to 8 were classified as 
low score of malignancy and those with total score above 
8 were considered as high score of malignancy (13).

Immunohistochemical Study

Three-micrometer-thick sections were deparaf-
finized and treated with hydrogen peroxide 10 vol to 
block the endogen peroxidase activity. Afterwards, the 
tissue sections were embedded in phosphate-buffered 
saline solution (PBS). Antigen retrieval for antibod-
ies anti-E-cadherin (NCH-38 clone; Dako, Glostrup, 
Denmark) and anti-CD44v6 (VFF-7 clone; Novocastra, 
Benton Lane, Newcastle, UK) was performed in steamer 
(citrate pH 6.0). In sequence, the tissue sections were in-
cubated with primary mouse monoclonal antibodies anti-
E-cadherin (dilution 1:50, overnight) and anti-CD44v6 
(dilution 1:80, 60 min). The sections were washed twice in 
PBS and treated with the streptadivin-biotin-peroxidase 
complex (Dako) at room temperature. The peroxidase 
activity was visualized by immersing tissue sections in 
diaminobenzidine (D5637; Sigma Chemical, St. Louis, 
MO, USA). Finally, the sections were counterstained 
with Mayer hematoxylin and coverslipped. Positive 
controls for E-cadherin and CD44v6 were sections of 
human breast gland and palatine tonsil, respectively. 
The negative control consisted in the replacement of 
the primary antibody with non-immune mouse serum.

Immunohistochemical Analysis

The expression of E-cadherin and CD44v6 was 
semi-quantitatively analyzed in the neoplastic cells at the 
front of invasion of SCCs. Performing an adaptation of 
the methodology proposed by Lyakhovitsky et al. (14), 
2 parameters were evaluated: pattern of expression and 
number of immunopositive cells. Regarding the pattern 
of expression, cases were analyzed under light micros-
copy (×200 magnification), using the following 4-point 
scoring system: 1 = absent; 2 = focal heterogeneous; 3 
= reduced homogeneous; 4 = strong homogeneous (14). 
Evaluation of the number of immunopositive cells was 



Braz Dent J 20(1) 2009 

66 M.C.F.N. da Cruz et al.

performed in five random fields (×400 magnification), 
using the following 4-point scoring system: 1 = less 
than 25% of immunopositive cells; 2 = 26 to 50% of 
immunopositive cells; 3 = 51 to 75% of immunopositive 
cells; 4 = more than 75% of immunopositive cells (14).

Statistical Analysis

The results were analyzed with the SPSS soft-
ware 10.0 for Windows (SPSS Inc. Chicago, IL, USA). 
Fisher’s exact test was used to investigate the association 
between the anatomical location of the lesions and the 
parameters nodal metastasis and histological grading of 
malignancy. The Mann-Whitney test was used to verify 
differences in the pattern of expression and number of 
immunopositive cells for E-cadherin and CD44v6 in 
relation to anatomical location, nodal metastasis and his-
tological grading of malignancy. The correlation between 
the histological grading of malignancy and the pattern 
of expression and number of immunopositive cells for 
E-cadherin and CD44v6 was evaluated with Spearman’s 
correlation coefficient (r). Statistical significance was 
determined for a p-value<0.05 for all tests.

RESULTS

Clinical and Morphological Results

Analysis of clinical data revealed presence of 
metastasis to regional lymph nodes in 11 cases of SCCs 
of the tongue (73.33%) and in only 3 cases (20%) of 

SCCs of the lower lip. Fisher’s exact test revealed a 
significant association between the location of SCCs in 
the tongue and presence of nodal metastasis (p<0.05).

The total score of malignancy ranged from 6 to 15. 
For SCCs of the lower lip, 6 cases (40%) showed a low 
score of malignancy, whereas 9 cases (60%) presented 
a high score of malignancy. For SCCs of the tongue, 
11 cases (73.33%) revealed a high score of malignancy 
and only 4 cases (26.66%) presented a low score of ma-
lignancy. There was no significant difference between 
anatomic location and total score of malignancy (p>0.05).

Immunohistochemical Results

Analysis of the pattern of expression of E-
cadherin and CD44v6 revealed a predominance of the 
focal heterogeneous pattern (score 2) for both SCCs of 
the lower lip (50% of the cases) and the tongue (50% 
of the cases). In relation to the number of immunoposi-
tive cells for E-cadherin, 50% of SCCs of the lower lip 
showed 26-50% of immunopositive cells (score 2) (Fig. 
1), whereas 50% of SCCs of the tongue showed less 
than 25% of immunopositive cells (score 1) (Fig. 2). 
Regarding CD44v6, 50% of both types of SCCs showed 
less than 25% of immunopositive cells (score 1). For 
either E-cadherin or CD44v6, SCCs of the lower lip and 
tongue showed no significant difference (p>0.05) in the 
expression pattern and number of immunopositive cells.

Regarding nodal metastasis, analysis of the pat-
tern of expression of E-cadherin and CD44v6 showed a 
predominance of the focal heterogeneous pattern (score 

Figure 1. SCC of the lower lip presenting 26 to 50% of cells 
immunopositive for E-cadherin (arrows) (Streptavidin-biotin, 
original magnification ×400).

Figure 2. SCC of the tongue exhibiting less than 25% of cells 
immunopositive for E-cadherin (arrows) (Streptavidin-biotin, 
original magnification ×400).



Braz Dent J 20(1) 2009

E-cadherin and CD44v6 in squamous cell carcinoma 67

2) for SCCs with metastasis (50% of the cases) and SCCs 
without metastasis (50% of the cases). Regarding the 
number of immunopositive cells, 50% of SCCs without 
nodal metastasis showed 26-50% of immunopositive cells 
(score 2) for both E-cadherin and CD44v6 (Fig. 3). At 
least 50% of SCCs with nodal metastasis revealed less 
than 25% of immunopositive cells (score 1) for both E-
cadherin and CD44v6. For both E-cadherin and CD44v6, 
SCCs with nodal metastasis and SCCs without nodal me-
tastasis showed no significant difference (p>0.05) in the 
expression pattern and number of immunopositive cells.

With respect to the histological grading, SCCs 
with low score of malignancy showed a predominance 
of the reduced homogeneous pattern of expression (score 
3) both for E-cadherin (50% of the cases) and CD44v6 
(50% of the cases). Regarding SCCs with high score 
of malignancy, there was a predominance of the focal 
heterogeneous pattern (score 2) for E-cadherin (50% 
of the cases) and absence of expression (score 1) for 
CD44v6 (50% of the cases). When compared to SCCs 
with high score of malignancy, SCCs with low score 
of malignancy revealed a higher immunoexpression of 
both E-cadherin (p = 0.005) and CD44v6 (p = 0.003).

Regarding number of immunopositive cells, 50% 
of SCCs with low score of malignancy disclosed 51-75% 
of immunopositive cells (score 3) for both CD44v6 (Fig. 
4) and E-cadherin. At least 50% of SCCs with high score 
of malignancy showed less than 25% of immunopositive 
cells (score 1) for both E-cadherin and CD44v6. When 
compared to SCCs with high score of malignancy, SCCs 
with low score of malignancy revealed a higher number 

of immunopositive cells for both E-cadherin (p = 0.003) 
and CD44v6 (p = 0.004).

Finally, the analysis of the Spearman’s correla-
tion coefficient showed a significant negative correlation 
between the pattern of expression (r = - 0.434; p = 0.017) 
and the number of immunopositive cells (r = - 0.438; p = 
0.015) for E-cadherin and the total score of malignancy. 
There was also a significant negative correlation between 
the pattern of expression (r = - 0.477; p = 0.008) and the 
number of immunopositive cells (r = - 0.472; p = 0.009) for 
CD44v6 and the total score of malignancy. The correlation 
was considered moderate for both E-cadherin and CD44v6.

DISCUSSION

Over the years, identification of several molecules 
involved in development and progression of malignant 
neoplasms has stimulated a crescent number of studies 
to evaluate their application as prognostic indicators. 
SCCs of the tongue and lower lip reveal differences in 
their biological behavior. Usually, SCCs of the tongue 
present higher frequency of nodal metastasis (1,15).

The findings of the present study revealed a 
significant association between SCCs of the tongue and 
the presence of nodal metastasis. However, despite the 
reports of a higher frequency of high score of malignancy 
in SCCs of the tongue (1,15), our results demonstrated 
no significant difference between the anatomical lo-
cation and histological grading of malignancy, with 
most of SCCs of the lower lip showing a high score of 
malignancy. No significant difference was found either 

Figure 3. Lower lip SCC without nodal metastasis revealing 
between 26 to 50% of cells immunopositive for CD44v6 (arrows) 
(Streptavidin-biotin, original magnification ×400).

Figure 4. Tongue SCC of low malignancy score exhibiting 
more than 75% of cells immunopositive for CD44v6 (arrows) 
(Streptavidin-biotin, original magnification ×400).
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in the pattern of expression and number of immunoposi-
tive cells for E-cadherin between SCCs of the lower lip 
and tongue. These results are similar to those of Diniz-
Freitas et al. (16), who found no association between 
the expression of E-cadherin and the anatomic location 
of SCCs in the oral cavity.

In agreement with other studies (16-18), no sig-
nificant difference was found in the pattern of expression 
and number of immunopositive cells for E-cadherin 
between SCCs with or without nodal metastasis. How-
ever, a significant association between loss of E-cadherin 
expression and presence of nodal metastasis has been 
demonstrated (2), suggesting that reduced expression 
of E-cadherin would be a poor prognostic indicator for 
patients with oral SCCs. Conflicting findings have been 
reported by Aguiar Júnior et al. (19), who observed 
higher cytoplasmatic expression of E-cadherin in oral 
SCCs with nodal metastasis. In the present study, SCCs 
with low score of malignancy showed higher expres-
sion of E-cadherin, both for pattern of expression and 
number of immunopositive cells. These findings are in 
accordance with  those of other studies (4,18), which 
observed a greater reduction in the expression of E-
cadherin in neoplasms with high score of malignancy.

The difference in the immunoexpression of E-
cadherin according to the score of malignancy of the 
oral SCCs can be explained by the relationship between 
the degree of epithelial differentiation and expression 
of cell-cell adhesion molecules (4,18). Thus, it should 
be expected a greater expression of E-cadherin in well 
differentiated oral SCCs, which are neoplasms that 
maintain their cellular cohesiveness and are less invasive 
than poorly differentiated oral SCCs (4,8). Nevertheless, 
several studies with SCCs were not able to establish any 
association between the expression of E-cadherin and 
histological grading of malignancy (2,14,16). Several 
factors, such as size of the sample, methods of histologi-
cal grading of malignancy and the cellular heterogeneity 
may be responsible for those conflicting results (3).

Several studies have been carried out in order to 
clarify the role of CD44v6 in different human neoplasms 
(10,11,20). However, so far, there are no studies corre-
lating the immunoexpression of the CD44v6 in SCCs 
of tongue and lower lip with the histological grading of 
malignancy and nodal metastasis.

In the present study, no significant difference  
(p>0.05) was found in the pattern of expression and 
number of immunopositive cells for the CD44v6 between 

SCCs of the lower lip and SCCs of the tongue. Moreover, 
it was not possible to establish an association between 
nodal metastasis and the pattern of expression and num-
ber of immunopositive cells for CD44v6, as reported 
elsewhere by Kawano et al. (17). However, those authors 
(17) suggest that the reduced expression of CD44v6 might 
be associated with a good prognosis in head and neck 
carcinomas, given that patients with tumors negative for 
CD44v6 presented higher survival rates in their study.

Garcia-Montesinos-Perea et al. (5) analyzed 
SCCs of lips and found a significant correlation between 
tumor immunopositivity for CD44v6 and overall sur-
vival rate. According to those authors, the progressive 
reduction in the expression of CD44v6, since the normal 
epithelium of the oral mucosa to the SCCs, suggests that 
this adhesion molecule might be involved in the tumor 
progression. Similarly, Rautava et al. (9) noticed that 
oral SCCs present lower expression of CD44v6 than 
dysplastic lesions. As reported by those authors (5,9), the 
expression of CD44v6 seems to decrease with malignant 
transformation of the oral epithelium.

A previous study (10) investigated samples of 
colorrectal adenocarcinomas, gastric adenocarcinomas 
and breast intraductal carcinomas and found a signifi-
cant positive correlation between increased expression 
of CD44v6 and the degree of tumoral invasion, nodal 
metastasis and high score of malignancy. It was sug-
gested that CD44v6 performs an important role in local 
invasion and tumor metastasis. However, Hong et al. (20) 
found a significant association between the increased 
expression of CD44v6 and low score of malignancy in 
ovarian, endometrial and cervical carcinomas.

Due to the apparently conflicting results regarding 
the expression of CD44v6 in SCCs, Kanke et al. (11) 
point out the importance of taking into consideration 
the specific location of the tumor. CD44v6 expression 
in head and neck SCCs was shown to have different 
characteristics from those observed in carcinomas from 
other parts of the body.

In agreement with other studies (7,11), the 
present research verified that SCCs with high score of 
malignancy show lower immunoexpression of CD44v6, 
both for the pattern of expression and number of im-
munopositive cells. Similar to E-cadherin expression, 
the immunoexpression of CD44v6 seems to correlate 
with the degree of cellular differentiation (11,20). Such 
findings support the decreased expression of CD44v6 
in poorly differentiated SCCs (7).
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SCCs of the lower lip and tongue did not show 
significant differences in the expression of E-cadherin 
and CD44v6. The expression of these adhesion mol-
ecules revealed association only with tumor histological 
grading of malignancy. Despite the higher proportion 
of both types of SCCs with high score of malignancy, 
only SCCs of the tongue were significantly associated 
to nodal metastasis. Therefore, E-cadherin and CD44v6 
may not help elucidating the differences between the 
biological behavior of SCCs of the lower lip and tongue. 
The cellular and molecular processes involved in the 
malignant neoplasms are complex. Further studies are 
required to clarify the role of E-cadherin and CD44v6 
in the development and progression of the oral SCCs.

RESUMO

Este estudo analisou a expressão imuno-histoquímica de E-caderina 
e CD44v6 em 15 carcinomas de células escamosas (CCEs) de lábio 
inferior e em 15 CCEs de língua, com o intuito de identificar pos-
síveis associações entre a expressão destas proteínas e a localização 
anatômica da lesão, ocorrência de metástase nodal e gradação his-
tológica de malignidade. Foram avaliados o padrão de expressão e 
o número de células imunopositivas. Os resultados foram analisados 
pelo teste exato de Fisher, teste de Mann-Withney e coeficiente de 
correlação de Spearman (r), utilizando o software SPSS 10.0 para 
Windows. Para todos os testes, a significância estatística foi determi-
nada em 5%, para um valor de p<0,05. Os resultados revelaram não 
haver diferença significativa no padrão de expressão e na quantidade 
de células imunopositivas para E-caderina e CD44v6 em relação à 
localização anatômica e metástase nodal (p>0,05). Para a gradação 
histológica de malignidade, os CCEs de baixo escore revelaram maior 
imunopositividade para E-caderina e CD44v6, tanto para o padrão de 
expressão quanto para o número de células imunopositivas (p<0,05). 
Observou-se correlação negativa entre o escore total de malignidade 
e o padrão de expressão e a quantidade de células imunopositivas 
para E-caderina e CD44v6 (p<0,05). Em conclusão, CCEs de lábio 
inferior e língua não revelaram diferenças significativas na expressão 
de E-caderina e CD44v6. A expressão destas moléculas de adesão 
revelou associação apenas com gradação histológica de malignidade 
dos CCEs. Dessa forma, os resultados sugerem que E-caderina e 
CD44v6 podem não ser capazes de elucidar as diferenças existentes 
no comportamento biológico de CCEs de lábio inferior e língua.
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