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Abstract:  
Introduction: N-cadherin is calcium dependent adhesion protein and is found in mesenchymal cells. Epithelial 
to mesenchymal transition is an essential step in which epithelial cell loses their polarity and gain mesenchymal 
features for tumor progression and invasion. 
Method: This prospective study was conducted on 133 cases over a period of 1 year. On histopathological 
examination of various oral lesions it was classified into 13 Premalignant cases, normal oral mucosa (20) and 
OSCC(100) lesion. N-cadherin expression was evaluated on these malignant cases of OSCC. 
Result: In 133 cases, all normal oral mucosal tissue lacked N-cadherin. From 13 premalignant instances N-
cadherin is mildly expressed in 85.7% of instances. N-cadherin expression was found in 88% of 100 OSCC 
cases and lacking in 12%. N-cadherin expression rises with grade. Lower grades increase N-cadherin 
expression. A positive connection exists between OSCC histological grades and N-cadherin expression. 
Conclusion: As N-cadherin is mesenchymal and missing in epithelial cells, its expression in OSCC tumour cells 
shows epithelial to mesenchymal transition. Correlating N-cadherin expression with OSCC grades can predict 
tumour development and improve histopathological grading. 
Keywords:  N-cadherin, Epithelial to Mesenchymal Transition, Oral Squamous Cell Carcinoma (OSCC), 
Histopathological Grading. 
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Introduction 

Being one of the most prevalent cancers that affects 
a wide population, oral cancer is a significant 
health issue in India. India has the unfortunate 
distinction of having the greatest number of mouth 
cancer patients worldwide, with an annual age-
standardized incidence of 12.5 per 1,000 cases, or 
9.4% of all cancer cases [1]. The 5-year disease-
free survival rate is still low, despite recent 
improvements in screening and early diagnosis that 
have reduced the neoplasm's prevalence. The main 
prognostic factors for OSCC have historically been 
the location of the tumour, standard staging, and 
grading. Current study aims to identify the gene or 
genes involved in oral carcinogenesis and cancer 
prognosis, as well as to find new biological 
markers that can define the biological "fingerprint" 
of a tumour [2]. 

The transformation of the tumour to a more 
aggressive phenotype in cancer depends on the 

epithelial-mesenchymal transition (EMT), one of 
the earliest cellular processes involved in tissue 
remodelling throughout development [3]. While 
cells show high levels of mesenchymal cadherin 
(N-cadherin), two well-known mechanisms linked 
to EMT are the disruption of epithelial cell 
connections and the reduction of epithelial cadherin 
expression. We refer to the above process as 
cadherin switching [4]. Recently, a number of 
molecular markers have been identified that can 
provide useful prognostic information for the 
treatment of oral SCC, including E-cadherin, N-
cadherin, P-cadherin, K-cadherin, etc. [5]. 

Numerous recent investigations have demonstrated 
that human tumours and tumoral cell lines exhibit 
de novo expression, reexpression, up-regulation, 
and down-regulation of N-Cadherin [6]. N-
Cadherin's involvement in human cancer, 
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especially head and neck SCC, is still debatable, 
albeit [7].  

This study, conducted in the pathology department 
of BRD Medical College in Gorakhpur, attempts to 
assess the expression of N-cadherin in oral 
squamous cell carcinoma and its association with 
various histological grades because there aren't 
many studies on N-cadherin and its possible 
relationship with histopathological grading in oral 
neoplasms. 

Material and Method 

From May 2023 to April 2024, the current 
observational study was carried out in the 
pathology department of B.R.D. Medical College 
in Gorakhpur. Following signed and informed 
consent, the biopsy sample was examined 
histopathologically, and the expression of N-
cadherin was subsequently examined using 
immunohistochemistry.  

Eosin and haematoxylin were used to stain the 4-5µ 
thin slices that were cut after dewaxing. Following 
the histological diagnosis, freshly cut sections were 
additionally utilised for N-cadherin 
immunostaining and avidin biotin peroxidase 
immunohistochemistry analysis. Each slide was 
evaluated for (i) the staining reaction intensity and 
(ii) the proportion of stained cells. 

Sample Size: A total of 133 formalin fixed paraffin 
embedded specimens of oral lesions received in the 
Department of Pathology, including 20 normal oral 
mucosal tissues were analyzed. 

Inclusion Criteria: Clinically suspected cases of 
malignant lesions of oral cavity, patients who 
agreed to sign on consent form. 

Exclusion Criteria: Inadequate samples, autolyzed 
samples, samples that presented artifacts of 
histological techniques or absence of connective 
tissue in the area adjacent to epithelial dysplasia or 
invasive squamous cell carcinoma, Benign lesion 

Evaluation of Staining 

Immuno-reactivity was evaluated on the basis of 
percentage of cells stained and intensity of the 
stain. Grading of N-cadherin immunostaining was 
based on the percentage of the cells stained, 
according to criteria men-tioned in table 1. 
Standard slides were examined under high power 
(40x) of microscope, and this was followed by 
counting of the cells. Random ten high power fields 
were selected.100 cells were counted in each field 
in a zig zag fashion. Thus, the total number of cells 
counted in slide was one thousand. A scale of 0 to 3 
was used.

Table 1: Grading of N-cadherin immune-expression by % of the stained cells 
Grading Percentage of the stained cells 
0 0 positive cells 
1 <30 % positive cells 
2 30-60 % positive cells 
3 >60% positive cells 

Table 2: Grading of N-cadherin immune-expression by intensity of staining 
Grading Intensity of staining 
0 No staining 
1 Mild membranous staining 
2 Moderate membranous staining 
3 Strong membranous staining 

Data analysis and statistical tools for 
observation and result of the study: Sufficient 
statistical tools were employed to analyse the data. 
Analysis was done using data sorting, and the 
results were displayed using tabulation, pie charts, 
and histograms. Fisher's exact test, the mean, and 
the standard deviation were among the statistical 
techniques employed to assess the study's 
relevance; a p-value of less than 0.05 was 
considered significant.  

A statistician’s help was sought for the 
interpretation of the results. 

Results 

Patient Characteristics: Present study included 
total 100 cases with OSCC, encompassing 85 men 
and 15 women, with ages ranging from 29 years to 
85 years (mean, 51.2 years). Maximum number of 
OSCC patients were seen in 6th decade of life. 
Male to female ratio was 5.6. 57% patients 
belonged to rural background. 

Most common site of neoplastic lesions was buccal 
mucosa (49.6%) followed by tongue (46%). 
Common associated habits with cases were tobacco 
consumption (65%), alcohol (12%) and smoking 
(10%). Most common presenting symptoms were 
ulceroproliferative lesions (59%) followed by 
mucosal irregularities (20%) 

Pathological Characteristics: 48% of total cases 
was WDSCC, 46% were MDSCC whereas only 
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6% cases were PDSCC. 58% of total cases showed 
lymph node deposits whereas 22% cases showed 
perineural invasion. Tissue necrosis was noted in 
65% of the cases 

Immunohistochemical Characteristics: In 88% 
of cases of oral squamous cell carcinoma, N-
cadherin expression was observed. The percentage 
of N-cadherin-positive cells with various grades of 
oral squamous cell carcinoma increased as 

differentiation decreased, according to a 
comparative analysis. N-cadherin positivity was 
found in less than 30% of cells in 50% of well-
differentiated squamous cell carcinomas and in 30–
60% of cells in 56% of moderately differentiated 
squamous cell carcinomas. N-cadherin positivity 
was seen in over 60% of cells in 50% of poorly 
differentiated squamous cell carcinomas (table 3).

Table 3: Comparative analysis of percentage of N-cadherin positive cells 
% of cells WDSCC (48) MDSCC (46) PDSCC (6) Chi Square(X2) = 25.33 

p value=0.0002 00 17% 9% 0% 
<30% 50% 26% 17% 
30-60% 31% 56% 33% 
>60% 2% 9% 50% 

Similar patterns were also noted in signal intensity 
score of OSCC lesions. 47% of WDSCC cases 
showed N-cadherin staining intensity score of 1,  

52% of MDSCC cases showed intensity score of 2, 
whereas 66% of PDSCC cases showed intensity 
score of 3. (table 4)

Table 4: Comparative analysis of N-cadherin staining intensity score 
OSCC N-cadherin intensity score  

0 1 2 3 Chi Square(X2) =24.61 p 
value=<0.0004 WDSCC 17% 47% 30% 6% 

MDSCC 9% 22% 52% 17% 
PDSCC 0% 17% 17% 66% 

On analyzing of total score of N-cadherin immune-
expression with different grades of OSCC, majority 
of cases of WDSCC 37(77%) showed low 
expression while 11(23%) cases showed high 
expression. In MDSCC majority of cases 28 (61%) 
cases  

showed high expression while 18(39%) cases 
showed low expression. There was a statistically 
significant difference between the overall score of 
N-cadherin expression and the various OSCC 
grades. (p<0.001). (table 5)

Table 5- Comparative analysis of total n-cadherin expression score 
OSCC Total score Chi square (X2= 

49.88) 
P =<0.001 

00 1 2 3 4 6 9 
WDSCC 17% 37% 19% 4% 19% 4% 0% 
MDSCC 8% 18% 13% 0% 39% 18% 4% 
PDSCC 0% 0% 33% 0% 0% 16% 50% 

N-cadherin expression with lymph node status on 
clinical staging was also assessed. Out of 52 cases 
nodal metastasis was absent in 22 cases and present 
in 30 cases. In the cases where nodal metastasis 
was absent, the majority of them (66.6%) had low 
expression of N-cadherin. The cases where nodal 
metastases were present, majority (66%) showed 
high N-cadherin expression. However, this was not 
statistically significant difference (p<0.09) 

Table 6 illustrates N-cadherin expression with 
TNM staging. Out of 52 cases, 22 cases belong to 
stage (I & II) while 30 cases belong to stage (III & 
IV). 15 (66.6%) stage I and II cases had low N- 
cadherin expression, whereas 7 (33.3%) had strong 
N-cadherin expression. Only 10 (34%) cases 
instages III and IV had low N-cadherin expression, 
while 20 (66%) cases displayed high N-cadherin 
expression.

Table 6: Comparative analysis of N-cadherin expression with TNM staging 
TNM-stage Low expression High expression Total Chi square (X2= 5.05) 

p-value =<0.02 I/II 15(66.6%) 7(33.3%) 22 
III/IV 10(34%) 20(66%) 30 
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Figure 1: N-Cadherin expression in WDSCC                           

 
Figure 2: N-Cadherin expression in MDSCC 

 
Figure 3: N- cadherin expression in PDSCC (400x) 

Discussion  

The development of oral neoplastic lesions is a 
multi-stage process that necessitates the modulation 
of cell-cell and cell stromal interactions and 
involves interactions between multiple factors, 
including alcohol consumption, tobacco-associated 
carcinogens, areca nut, betel quid, and viral 
infections [7]. According to our research, those 
between the ages of 51 and 60 had the highest 
frequency of malignant lesions. In line with the 
findings of our experiment, Mahapatra et al. found 
that the age group with the most frequency of oral 
malignant lesions was 41–50 years old [8]. The 
studies by Phookan J et al. and Bhattacharjee et al. 
similarly revealed a similar distribution of oral 
lesions across age groups [9, 10]. However, the 

most prevalent age group was 40–50 years old, 
according to a study done in Assam by Baruah et 
al. [11]. With a male to female ratio of 5.6:1, the 
majority of patients in this study were men. Shenoi 
et al.'s results, which indicated that the ratio was 
roughly 4.2:1, closely matched our findings [12]. 
The male to female ratio in oral malignant lesions 
was 2.8:1, per Bhatti SP et al. [13]. The majority of 
Indian studies that were published showed this ratio 
[10]. With 49.5%, the buccal mucosa was the most 
prevalent site, followed by the tongue (46%). These 
results were comparable to those of the Phookan et 
al. study [9]. Because tobacco is kept in the buccal 
mucosa for a longer period of time, the study by 
Mashberg et al. revealed that the buccal mucosa is 
the most frequent site of oral cancer [14]. In 
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contrast to our research, Neville et al. (2002) found 
that the tongue accounted for 40% of all 
occurrences of oral cancer [15], whereas Talabani 
et al. in Sulaimani found that the lip was the place 
most afflicted by mouth cancer (43.84%) [16]. 

Discussion On N-Cadherin Expression In Oral 
Squamous Cellcarcinoma: During tumour 
progression, cancer cells usually undergo an 
epithelial-mesenchymal transition, or EMT, in 
which they acquire mesenchymal characteristics 
and lose their epithelial appearance. These 
alterations are linked to the tumor's propensity for 
metastasis and local invasion. Mesenchymal 
markers like N-cadherin [7] can be used to identify 
neoplastic cells that have acquired a mesenchymal 
phenotype, or a loss of differentiation from the 
original cells. N-cadherin expression was found in 
88% of the 100 malignant cases of OSCC, whereas 
12% of the patients lacked it. The Angadi P V et al 
study, which discovered that N-cadherin expression 
was present in 80% of patients, is highly consistent 
with our findings [17]. N-cadherin expression was 
found in 93% of patients, according to Rai et al. N-
cadherin expression was present in 90% of cases 
[7]. Majority 4 (66%) of PDSCC exhibits 
significant N-cadherin staining, while majority 23 
(47%) of WDSCC exhibits mild staining. N-
cadherin expression and histologic grade were 
revealed to be statistically significantly correlated 
(p<0.001). This indicates that when tumour cell 
differentiation declined, the value of N-cadherin 
expression progressively rose. These findings were 
in line with those of Rai et al., who discovered that 
PDSCC patients exhibited the highest N-cadherin 
staining intensity and the highest 60% positivity 
[7]. Di Domenico et al.'s study also revealed a rise 
in N-cadherin intensity and a decrease in cancer 
cell differentiation. They also discovered a 
statistically significant correlation between N-
cadherin expression and histological grades [18]. 
Our results, however, ran counter to Hashimato et 
al.'s observation that OSCC had very little N-
cadherin expression [19]. N-cadherin expression 
was 1.80 on average in 48 cases of WDSCC, 3.43 
on average in 46 cases of MDSCC, and 6.16 on 
average in the six PDSCC cases. Therefore, it can 
be concluded that as the differentiation of the 
cancer cells declined in cases of oral squamous cell 
carcinoma, the value of N-cadherin expression 
scores progressively increased. The statistical 
analysis produced a highly significant result 
(P<0.001), as shown in Table 10. A lower overall 
survival rate, a worse clinical outcome, and a 
higher likelihood of locoregional infiltration and 
metastatic deposits were all associated with higher 
N-Cadherin expression in OSCC [20]. Similar to 
the current study, Di Demenico et al.'s research 
showed that N-cadherin expression increased 
statistically significantly when cell differentiation 
decreased [18]. High tumour size and elevated N-

cadherin expression were discovered to be 
positively correlated by Hendway H A et al. N-
cadherin expression was low in 58.5% of oral 
lesions smaller than 4 cm in our study as well (table 
11). On the other hand, N-cadherin expression was 
high in 90% of lesions larger than 4 cm [21]. 
expression with decreasing cell differentiation [18]. 
Of the 21 individuals in our study that did not have 
nodal metastases, the majority (66.6%) had poor N-
cadherin expression.  

The majority of lymph node-positive cases (65%) 
had high levels of N-cadherin expression (Table 
12). Similar findings were also reported by 
Hendway H A et al., who discovered that 66.7% of 
participants with positive nodal metastatic deposits 
had substantial expression of N-cadherin, despite 
the fact that there was no significant association 
(p<0.07) [21]. However, a number of studies have 
found a substantial correlation between nodal 
metastasis and N-cadherin [22, 23]. Sung et al.'s 
investigation also discovered a strong link between 
decreased E-cadherin positivity and positive N-
cadherin expression in oral squamous cell cancer 
[24]. The results of this study indicate that cadherin 
switching is essential for the formation of oral 
squamous cell carcinoma, as well as for its 
invasiveness and potential for metastasis. Nguyen 
et al.'s work also showed that cadherin flipping 
may be a distinct critical event that contributes to 
the metastatic potential of oral squamous cell 
carcinoma and the epithelial-mesenchymal 
transition (EMT) [25].  

In a similar vein, Kathryn et al. discovered that 
OSCC cells were more likely to invade after N-
cadherin expression increased [26]. Ke et al. found 
that advanced esophageal squamous cell cancer 
often exhibited increased N-cadherin expression 
and decreased E-cadherin expression, in addition to 
oral squamous cell carcinoma [27]. In pancreatic 
tumours, Erika et al. found a comparable 
correlation [28]. Similar results were also obtained 
in patients of lung cancer by Nakashima et al. They 
demonstrated that the frequency of hypervascular 
tumours was considerably higher for lung 
malignancies that were N-cadherin-positive than 
for those that were N-cadherin-negative. 
Additionally, they demonstrated higher 5-year 
survival rates in tumour cells that were positive for 
N-cadherin [29]. N-cadherin expression in OSCC 
may be regarded as a trustworthy marker of EMT. 
As the tumour progressed from WDSCC to 
PDSCC, N-cadherin expression progressively 
increased. It is clear that mesenchymal cells have 
N-cadherin, but epithelial cells do not, as it is a 
marker unique to mesenchymal cells. In the 
PDSCC and MDSCC instances, N-cadherin 
expression was maximal and moderate, whereas in 
the WDSCC cases, it was either nonexistent or 
extremely low.  
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This suggests that N-cadherin may be considered a 
tumour marker of EMT in the progression of the 
tumour from early invasion through several OSCC 
grades to metastasis. In summary, OSCC tumour 
cells produce N-cadherin, a mesenchymal cadherin 
that is missing in epithelial cells and signifies the 
transition from epithelial to mesenchymal cells. In 
addition to potentially offering precise tumour 
histological grading, studies that compare the 
expression of N-cadherin with different OSCC 
grades will be useful in forecasting the tumor's 
stage of progression. The mechanism of OSCC 
progression requires more research on the 
modulation of N-cadherin by cellular contexts. 
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