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ABSTRACT 
 

Background: Breast cancer continues to be a major cause of morbidity and mortality throughout 
the world. The behaviour of breast cancer varies widely. Several parameters have been 
investigated to predict the prognosis in breast cancer. But still there is no single parameter that can 
predict prognosis in an individual patient. Among the novel prognostic markers is E-cadherin; a 
calcium-dependent epithelial cell adhesion molecule. Its loss has been associated with metastases, 
thereby providing evidence for its role as an invasion suppressor. This study was conducted to 
evaluate the expression of E-cadherin as epithelial cell marker in the differential diagnosis of benign 
and malignant breast lesions and to evaluate it’s role as a diagnostic bio marker in breast cancer.  
Methods: This prospective study was carried out from November 2020 to November 2022 in the 
Department of Surgery, at Jawaharlal Nehru Medical College, Aligarh, India. The study was 

Original Research Article 



 
 
 
 

Goswami et al.; Asian J. Res. Surg., vol. 6, no. 2, pp. 153-160, 2023; Article no.AJRS.103739 
 

 

 
154 

 

conducted on 117 patients presenting with breast lesions. A detailed history, complete physical 
examination and preliminary investigations were done. Histopathological examination one on 
formalin fixed and paraffin embedded tissue sections of breast lesion. Immunostatins for E-cadherin 
were employed on cases. The data was collected and analyzed using SPSS 2020. 
Results: Most of the patients were below 30years of age (36.7%) and the mean age was 38.1±16.9 
years. 54 patients (46.4%) were benign and 63 patients (53.6%) were malignant. Out of a total of 
63 malignant breast lesions, Infiltrating ductal carcinoma Not otherwise specified (IDC NOS) was 
most frequent, comprising 34 cases (53.9%). We stained cases of carcinoma breast for E-cadherin. 
Out of 15 cases of Grade 1 IDC NOS, 11 (73.3%) showed 3+ proportion score, 3 (20.0%) cases 
showed 2+ score, whereas 1(6.6%) case showed 1+ score. Out of 12 cases of Grade 2 IDC NOS, 6 
(50.0%) showed 3+ and 5 (41.6%) showed 2+ proportion score and 1 case (8.3%) showing 1+ 
score. Out of 7 cases of Grade 3 IDC NOS, 6 (85.7%) cases showed 2+ proportion score and 1 
case (14.2%) showed 1+, none showed 3+ score. A statistically significant finding (p=0.0059) was 
seen between grade and E-cadherin score. A statistically significant (p=0.0169) between E-
cadherin scoring on benign and malignant cases overall implying stronger expression of E-cadherin 
in benign lesions as compared to malignant ones. 
Conclusion: It is concluded that expression of E-Cadherin is associated with benign or malignant 
nature of breast lesion, with expression stronger in benign. It has a prognostic value in IDC grading. 

 

 
Keywords: E-cadherin; cancer; breast; benign; IDC NOS; grading. 
 

ABBREVIATIONS  
 

IDC : Infiltrating Ductal Carcinoma 
IDC-NOS :  Infiltrating Ductal Carcinoma Not 

Otherwise Specified  
ILC  :  Infiltrating Lobular Carcinoma  
LCIS  :  Lobular Carcinoma in Situ 
 

1. INTRODUCTION  
 
Breast cancer continues to be a major cause of 
morbidity and mortality throughout the world. The 
behavior of breast cancer varies widely. Several 
parameters have been investigated to predict the 
prognosis in breast cancer. But still there is no 
single parameter that can predict prognosis in an 
individual patient. Among the novel prognostic 
markers is E-cadherin; and a calcium-dependent 
epithelial cell adhesion molecule [1]. Its loss has 
been associated with metastases, thereby 
providing evidence for its role as an invasion 
suppressor. Breast cancer is the second most 
common cancer in the world. By far, it is the most 
frequent cancer among women with an estimated 
2.26 million new cancer cases diagnosed in 2020 
comprising of 24.5% of all cancers [GLOBOCAN 
2020 (International Agency for Research on 
Cancer)] [2]. Breast cancer ranks fifth in mortality 
amongst all cancers. India is moving through a 
period of dramatic socio economic turnaround. 
Malignancies are the second most common 
cause of deaths in India after cardiovascular 
diseases with a rise in incidence of 0.5%-2% 
yearly in all age groups but more in younger 
groups (<45) [3]. Cervical cancers have been 

leading the way, but breast carcinoma has 
emerged as the most common cancer diagnosed 
in Urban India constituting >30% of all cancers in 
urban females with westernized lifestyle and 
change in the reproductive behaviour being the 
main culprit. The low survival rates in less 
developed countries can be explained mainly by 
the lack of early detection programmes, resulting 
in a high proportion of women presenting with 
late-stage disease, as well as by the lack of 
adequate diagnosis and treatment facilities. The 
process of cancer invasion and metastasis 
consists of a complex series of sequential steps, 
involving specific tumor cells and host properties 
[4]. Detachment of tumor cells from the primary 
lesion is assumed to be the initial and important 
step in the metastatic process [5]. Their 
detachment is regulated by the property of tumor 
cell called adhesiveness. However, the molecular 
basis of the mutual adhesiveness of cancer cells 
has not been clarified in vivo, and it is difficult to 
estimate the actual strength of intercellular 
connection from the expression of a single 
adhesive molecule [6]. Recently the existence of 
abnormal E-Cadherin expression in human 
cancerous tissues was demonstrated and a 
significant relationship was found between E-
cadherin expression and histological grade or 
invasiveness in gastric cancer [7]. Proper 
histopathologic categorization of breast 
carcinomas has prognostic implications. The 
majority of invasive lobular carcinomas (IC) have 
shown a complete loss of E-cadherin expression 
[8]. The loss of E-cadherin is from the outset, i.e., 
in the pre-invasive stage of lobular carcinoma in 
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situ (CIS). E-cadherin loss explains the 
histopathologic appearance of LCIS including a 
diffuse growth pattern of this non-gland-forming 
tumor with discohesive tumor cells [9]. Keeping 
in mind the prognostic factors in breast cancer, 
this study was carried out to diagnose and grade 
cases of breast cancer and to evaluate their 
relationship to E-cadherin expression. 
 

2. METHODOLOGY 
 
The study was an observational, prospective 
study carried out from November 2020 to 
November 2022 in Department of Surgery and 
Pathology at Jawaharlal Nehru Medical College, 
Aligarh, India. The study was conducted on 117 
patients presenting with breast lesions. A 
detailed history, complete physical examination 
and preliminary investigations were done. 
Histopathological examination one on formalin 
fixed and paraffin embedded tissue sections of 
breast lesion. Immunostatins E-cadherin were 
employed on cases. The data was collected and 
analysed using SPSS 2020. 
 

2.1 Inclusion Criteria 
 

● Patients giving well written informed 
consent for the study  

● Patients with 16 years or more age 
● Patients with breast lesions  

 

A detailed history, including age of presentation, 
duration of disease, age at menarche, age at 

menopause, duration of breast feeding, any first 
degree relative having positive history for breast 
cancer, intake of Oral Contraceptive Pills 
/Hormone Replacement Therapy; complete 
physical examination and preliminary 
investigations were recorded in each case. 
Consent was taken for surgical intervention. 
Specimen then sent for histopathological 
examination. 
 
Nottingham modification of the bloom Richardson 
system was used for grading of malignant 
lesions. 
 

Feature   Score 

Tubule formation 

Majority of tumour showing tubule 
formation (>75%)                         

Moderate degree of tubule formation 
(10-75%)                                    

Little or none (< 10%)                                                                           

 

1 

 

2 

 

3 

Nuclear pleomorphism 

Small, regular and uniform                                                                    

Moderate increase in size and 
variability                                              

Marked variation                                                                                   

 

1 

2 

 

3 

Mitotic counts/ HPF (Field diameter 
0.44 mm/ field area 0.152 mm2) 

0-5                                                                                                          

6-10                                                                                                        

>11                                                                                                         

 

 

1 

2 

3 

 

 
 

Fig. 1. Fibroadenoma showing breast ducts with moderate E-cadherin expression 
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Fig. 2. IDC Grade 3 showing moderately positive duct cells for E-cadherin 
 

The scores were added to calculate the final 
grade:- 
 

3-5: GRADE 1 (Well differentiated or low 
grade. 
6-7: GRADE 2 (Moderately differentiated or 
intermediate grade). 
8-9: GRADE 3 (Poorly differentiated or high 
grade). 

 
Immunohistochemistry was done for E-Cadherin. 
 
E-cadherin scoring: 4-point scale  
 

a) Scoring of Intensity 
 

0 = Negative 
1+ = Weak and heterogeneous 
2+= Mild or weak and homogeneous 
3+= Moderate or strong and heterogeneous 
4+= Intense or strong and homogeneous 
RESULT-  
Negative score= 0, 1+, 2+ 
Positive score= 3+, 4+ 

 
b) Scoring of proportion was calculated on 

positive percentage of cells, showing 
membrane expression from 0 - 3: 

 
0 - complete absence or negative expression 
1+=<10% 
2+ = 10-50% 

3+=> 50% 
RESULT -  
Negative score- 0 
Positive score= 1+, 2+, 3+ 

 

2.2 Statistical Analysis 
 
The data was collected and analysed using 
SPSS 2020. 
 
Fischer exact probability test was applied on 
data. 
 
P value of:- 

 
< 0.01= highly significant 
0.01 to 0.05 = significant 
> 0.05= not significant 

 
3. OBSERVATIONS AND RESULTS 
 
Epidemiological characteristics- 

 
Age distribution: 

 
The demographic characteristics of the study 
population showed mean age of 38.1±16.9 
years. There were more number of                  
participants (36.7%) within the <30years age 
group and least number of cases (1.7%) beyond 
70 years. 
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Fig. 3. Graphical distribution of Malignancy in different age groups 
 

1. Benign histological types 
 

 
 

Fig. 4. Distribution of benign cases according to histological types 
 

 
2. Malignant histological types 

 

 
 

Fig. 5. Distribution of malignant breast lesions according to histological types 
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3. Grading of malignant lesions 
 
Histological grading was done according to Nottingham modification of the bloom-richardson system 
(1982). 
 
Majority cases 26(42.0%) were grade 2, followed by 24(37.4%) grade 1 and 13 cases (20.6%) of 
grade 3. 
 

4. E-cadherin expression in benign cases: 
 

 
 

Fig. 6. Benign lesions distribution and their E-cadherin expression 
 
29 cases of fibroadenoma showed 3+ E-cadherin 
positivity and 6 cases of fibroadenoma showed 
2+ positivity. 13 cases of gynaecomastia showed 
3+ positivity and 1 case showed 2+. 1 case of 
chronic mastitis showed 3+positivity and 1 case 
showed 2+. 1 case of fibrocystic disease showed 
3+ positivity and 1 case showed 2+. 1 case of 

benign phyllodes showed 2+ positivity. None of 
the benign lesion showed 1+ positivity. 
 
E-cadherin expression showed strong and 
homogeneous membranous positivity in all the 
benign lesions.  

 
5. E-Catherine expression in malignant cases: 

 

 
 

Fig. 7. Malignant lesions distribution and their E-cadherin expression  
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As presented in the Fig. 7, out of 15 cases of 
Grade 1 IDC NOS, 11 showed 3+ proportion 
score, 3 cases showed 2+ score, whereas 1 
case showed 1+ score. Out of 12 cases of Grade 
2 IDC NOS, 6  showed 3+ and 5  showed 2+ 
proportion score and 1 case showing 1+ score. 
Out of 7 cases of Grade 3 IDC NOS, 6  cases 
showed 2+ proportion score and 1 case  showed 
1+, none showed 3+ score. Out of 13 cases if 
invasive lobular carcinoma ILC , none showed E-
cadherin expression. Out of 4 cases of medullary 
carcinoma, 2 cases showed 1+ positivity and 2 
showed 0 proportion score. 2 cases of mixed 
carcinoma showed 1+ and 2 cases showed 0 
proportion score. 1 case of recurrent/residual 
carcinoma showed 3+ and 1 case showed 2+ 
proportion score. 1 case of metastatic carcinoma 
showed 2+ positivity for E-cadherin. 1 case of 
malignant phyllodes showed 1+ and 1 case 
showed 0 proportion score. 2 cases of pagets 
with IDC showed 3+ proportion score and 1 case 
showed 2+ positivity.  
 
Infiltrating ductal carcinoma showed significant 
association between grade and expression of E-
cadherin. On applying Fischer exact probability 
test between grade and E-Cadherin score, p 
value was 0.0059 which was statistically 
significant. 
 
On applying Fischer exact test on E-cadherin 
scoring on benign and malignant cases overall, p 
value of 0.0169 was found, which was 
statistically significant. It implies expression of E-
cadherin in benign lesions stronger as compared 
to malignant ones. 
 

4. DISCUSSION  
 
Out of a total of 63 malignant breast lesions, 
Infiltrating ductal carcinoma Not otherwise 
specified (IDC NOS) was most frequent, 
comprising 34 cases (53.9%). We stained cases 
of carcinoma breast for E-cadherin. Out of 15 
cases of Grade 1 IDC NOS, 11 (73.3%) showed 
3+ proportion score, 3 (20.0%) cases showed 2+ 
score, whereas 1(6.6%) case showed 1+ score. 
Out of 12 cases of Grade 2 IDC NOS, 6 (50.0%) 
showed 3+ and 5 (41.6%) showed 2+ proportion 
score and 1 case (8.3%) showing 1+ score. Out 
of 7 cases of Grade 3 IDC NOS, 6 (85.7%) cases 
showed 2+ proportion score and 1 case (14.2%) 
showed 1+, none showed 3+ score. A statistically 
significant finding (p=0.0059) was seen between 
grade and E-cadherin score in our study which is 
consistent with studies of Qureshi HS, [10]. A 
statistically significant (p=0.0169) between E-

cadherin scoring on benign and malignant cases 
overall implying stronger expression of E-
cadherin in benign lesions as compared to 
malignant ones. These findings were consistent 
with Suciu C et al, [11]. 
 

5. CONCLUSION  
 
It is concluded that expression of E-Cadherin is 
associated with benign or malignant nature of 
breast lesion, with expression stronger in benign. 
It has a prognostic value in IDC grading. 
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