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Introduction: Breast diseases are showing a rising trend worldwide. Several studies have been
done to show the magnitude of the problem. Various breast lesions include inflammatory lesions,
benign proliferative breast diseases like firoadenosis, fibrocystic disease papillomas etc. and various
cancers. Much concern is given to malignant lesions of the breast. Breast cancer ranks first among
malignant tumours affecting females in many parts of the world. Study Design: Cross-sectional
study. Sample Size: The present study was conducted on 100 cases of breast tumors. The study
was carried out to find out the histological type of lesion along with the role of E-cadherin in benign
and malignant breast lesions. Results: Out of 100 cases studied, 22 cases were benign and 78
cases were malignant lesions. Conclusion: Present study demonstrates that E-cadherin is strongly
expressed in all benign breast lesions and there is increasing loss of E-cadherin expression with
increasing grade/severity of malignancy.
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Introduction
Breast diseases are showing a rising trend
worldwide. Several studies have been done to show
the magnitude of the problem [1]. Various breast
lesions include inflammatory lesions, benign
proliferative breast diseases like firoadenosis,
fibrocystic disease papillomas etc. and various
cancers [2]. Much concern is given to malignant
lesions of the breast. Breast cancer ranks first
among malignant tumors affecting females in many
parts of the world [3]. The large majority of breast
cancers are detected during the reproductive years.
The incidence curve starts rising at puberty,
increases steeply up to menopausal age, and levels
off afterwards. However, breast cancer can develop
at any age from childhood to old age [4]. The three
most commonly diagnosed cancers among women
in 2006 are the cancer of breast, lung and colon,
accounting for 54% of estimated cancer cases in
women [5]. Breast cancer alone is expected to
account for 31% of all new cancer cases [6]. Breast
carcinoma is the most common malignant tumour
and the leading cause of carcinoma death in
women, with more than 10,000,00 cases occurring
worldwide annually [7]. With rising incidence and
awareness, breast cancer is the commonest cancer
in urban Indian females, and the second commonest
in rural Indian women [8]. The present study has
been conducted to evaluate the role of E-cadherin in
the subclassification of breast carcinomas and to
differentiate various types of breast carcinoma from
benign lesions.

E-cadherin- E-cadherin is a member of a family of
transmembrane glycoproteins responsible for the
calcium-dependent cell-cell adhesion mechanism
and has been demonstrated to be involved in
organogenesis and morphogenesis [9-12]. E-
cadherin is a calcium-regulated adhesion molecule
expressed in most normal epithelial tissues. The E-
cadherin gene is located on chromosome 16q22.1.
E-cadherin is associated with gland formation,
stratification, and epithelial polarization [13].
Selective loss of E-cadherin can cause
dedifferentiation and invasiveness in human
carcinomas [14]. Mechanisms by which E-cadherin
protein expression is lost include E-cadherin gene
mutation and loss of the wild-type allele by loss of
heterozygosity, these data indicate that E-cadherin
is a tumor suppressor gene [15]. E-cadherin exerts
a potent invasion-suppressing role

In tumor cell lines and in vivo tumor model
systems. Forced expression of E-cadherin decreased
the proliferation of different mammary carcinoma
cell lines. E-cadherin expression could be used as an
aid for the subclassification of invasive breast
cancers [16]. However, the practical applications of
E-cadherin expression in breast cancer as a
prognostic and diagnostic cancer biomarker remain
controversial. Reduced E-cadherin expression was
an adverse prognostic biomarker in some studies17.
Although most studies show reduced expression of
E-cadherin to be associated with high
histopathologic grade and correlation with nodal
metastasis [16].

Aims And Objectives
1. We aimed to study the correlation between
histopathology and immunohistochemical analysis of
E- cadherin in benign and malignant breast lesions.

2. To study the role of E- cadherin in differentiating
benign versus malignant breast lesions.

Research Methodology
Study Design: Cross-sectional study.

Sample Size: The present study was conducted on
100 cases of breast tumors. The study was carried
out to find out the histological type of lesion along
with the role of E-cadherin in benign and malignant
breast lesions.

Inclusion Criteria For Histopathological
Examination-Resected breast tissue specimens
suspected to have benign and neoplastic lesions
along with all the mastectomy specimens.

Exclusion Criteria For Histopathological
Examination

Study Tools: Pretested Semi-structured
questionnaires were used.

Duration Of the Study: The duration of the study
was 16 months.

Study Setting: The present study was a
prospective study; cases were retrieved from the
routine of histopathology service on the patients
admitted in Nehru Chikitsalaya,
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Autolysed tissue sample.
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B. R. D. Medical College, Gorakhpur. The study was
conducted in the Department of Pathology, B. R. D.
Medical College, Gorakhpur UP.

Results
In the present study (Table-1) out of a total of 100
selected cases 22(22%) were benign and 78(78%)
cases were malignant. In the present study (Table-
2) out of 22 benign cases, the maximum number of
cases were of fibroadenoma 14/22 (53.6%) followed
by cases of fibrocystic disease 06/22 (27.3%) and
02/22( 19.1%) cases of ductal hyperplasia. 

Table 1: Distribution of cases according to
their benign and malignant nature

Lesion No. of cases Percentage

Benign 22 22

Malignant 78 78

Out of 100 cases studied, 22 cases were benign and
78 cases were malignant lesions. 

Table 2: Distribution of cases according to the
histological classification of breast lesions 

S. No Histological Diagnosis No. of cases  %

1. Fibroadenoma  16 16

2. Fibrocystic disease  04 04

3. Ductal hyperplasia  02 02

4. Ductal carcinoma in situ  08 08

5. Invasive ductal carcinoma  54 54

6.  Invasive lobular carcinoma  16 16

  Total number of cases  100 100

Out of the 100 cases studied a maximum of 54
cases were of invasive ductal carcinoma, followed
by invasive lobular carcinoma 16, fibroadenoma 146
ductal carcinoma in situ 08, fibrocystic disease 04,
and ductal hyperplasia 02.

Age-wise distribution of benign cases in the present
study showed a majority of cases 12(54.5%)
occurring between 21-30 years of age, followed by
06 cases (27.3%) in the age group 31-40 years and
03 cases (13.6%) seen in <20 years of age and 01
cases (4.6%) in the age group 41-50 years. 

Age-wise distribution of malignant cases in the
present study showed a majority of cases
36(46.2%) occurring between 41-50 years of age
followed by 32 cases (41.0%) in the age group >50
years and 10 cases (12.8%) seen in females of 31-
40 years of age.

Table 3: Histological tumour subtypes and
tumor grade

Histologic Type (No. of cases) Grade I Grade II Grade III

Fibroadenoma (16) - - -

Fibrocystic disease (4) - - -

Ductal hyperplasia (2) - - -

Ductal carcinoma in situ (8) - - -

Invasive ductal carcinoma (54) 09 33 12

Invasive lobular carcinoma (16) 12 04 -

All invasive carcinoma were graded using The
Elston/Nottingham modification of the Bloom-
Richardson grading system. Most of the cases seen
were of grade ll

Table 4:Scoring Of E-Cadherin Immunostain in
Histologic Tumor Subtype 

Histologic Type (No. of

cases)

Positive

E-

cadherin

 (+3)

Positive

E-

cadherin

 (+2)

Negative

E-

cadherin

 (+1)

Negative

E-

cadherin

 (0)

Fibroadenoma (16) 14 - - -

Fibrocystic disease (4) 6 - - -

Ductal hyperplasia (2) 2 - - -

Ductal carcinoma in situ (8) 5 3 - -

Invasive ductal carcinoma (54) 09 15 12 18

Invasive lobular carcinoma (16) - - - 16

Benign lesions: Positive E-cadherin expression was
seen in all 22(100%) cases of benign breast lesions.
Malignant lesions: Positive E-cadherin expression
was seen in all 08(10.3%) cases of ductal
carcinoma in situ and 24 (44%) cases of invasive
ductal carcinoma. Of 16 invasive lobular carcinomas
with the classic histologic pattern, (100%) showed
complete loss of E-cadherin. 

Table 5: Correlation between E-cadherin
intensity and histological grade of invasive
ductal carcinoma 
Histological

grade

 0 EC

Intensity

 +1 EC

Intensity

 +2 EC

Intensity

 +3 EC

Intensity

 Total

Cases (%)

Grade I - - 06 03 09(16.7%)

Grade II 09 09 09 06 33(61.1%)

Grade III 09 03 - - 12(22.2%)

Total and % 18(33.3%) 12(22.7%) 15(27.3%) 09(16.7%) 54(100%)

Invasive ductal carcinoma: correlation between
E-cadherin intensity and histological grade of
invasive ductal carcinoma showed positive
expression in 24 (44%) cases of invasive ductal
carcinoma. E-cadherin expression was present in
100% of tumor cells in all positive cases
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And the staining was +2 in 15 cases and +3 in only
09 cases. Associated Ductal carcinoma in situ was
positive with +3 E-cadherin immunoreactivity. 

Table 6: Evaluation of e-cadherin immune-
reactivity in benign vs malignant lesions of the
breast 

Type of

Breast

lesion

E-cadherin

positive(+3,

+2)

E-cadherin

Negative( +1,

0)

Total ‘P’ value (using

Fisher exact test)

Benign 22 00 22 <0.0001 (Highly

significant)Malignant 32 46 78

The result was analysed by Fisher's exact test. E-
cadherin positivity was seen in all benign lesions
22(100%) and among malignant lesions 32(41.0%)
cases were positive and 46(59.0%) were negative.
Thus a highly significant association was found (p-
value <0.0001 ).

Table 7: Evaluation of E-cadherin
immunoreactivity in lobular vs ductal
carcinoma

Type of

Carcinoma

E-cadherin

positive(+3,

+2)

E-cadherin

Negative(+1,

0)

Total ‘P’ value (using

Fisher exact

test)

Lobular carcinoma 00 16 16  0.0006 (

significant)Ductal carcinoma 24 30 54

In all lobular carcinoma cases, 16(100%) were
negative and among ductal carcinoma cases,
24(44%) were positive and 30(56%) were negative.
The result was analysed by Fisher's exact test. This
association was found to be significant with a p-
value < 0.0006.

Microphotograph 1: H&E stained section of
fibroadenoma showing glandular and stromal
proliferation (Pericanalicular pattern). (400X)

Microphotograph 2:

Microphotograph of immunohistochemical staining
of E-cadherin in fibroadenoma (Pericanalicular
pattern) showing (+3) membranous positivity.
(400X)

Microphotograph 3

H&E stained section of ductal carcinoma in situ
with Comedopattern
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Microphotograph 4

Immunohistochemical staining of E-cadherin in
ductal carcinoma in situ with comedo pattern
showing strong membranous positivity. (400X)

Microphotograph 5

H&E stained section of invasive ductal carcinoma.
Individual tumor cell shows pleomorphism, mitotic
activity, hyperchromasia and prominent nucleoli.
(400X)

Microphotograph 6: Immunohistochemical
staining of invasive ductal carcinoma showing strong
(+3) membranous positivity. (400X)

Discussion
A. Khemka et al found fibroadenoma the most
common benign lesion 29/37 (78.4%) followed by
cases of fibrocystic disease 4/37(10.4%) [18].
Vishal G. Mudholkar et al documented fibroadenoma
as the most common lesion 111/127 (87%) among
all benign breast neoplasms [19]. Alexandre et al
also documented fibroadenoma as the most
common benign lesion (19/42) in their study [20].
In the present study out of 78 malignant cases, the
maximum number of cases were of invasive ductal
carcinoma 54/78 (69.2%) followed by cases of
invasive lobular carcinoma 16/78 (20.5%) and
ductal carcinoma in situ 08/78 (10.3%). Lee et al
observed invasive ductal carcinoma (76%) as the
most common breast malignancy followed by
invasive lobular carcinoma (11%) [21]. Bane et al (
found (85%) of cases of invasive ductal carcinoma
were followed by invasive lobular carcinoma (7%). A
similar finding was documented by Vishal G.
Mudholkar according to the most common type of
carcinoma invasive ductal carcinoma (88%) [19]. In
the present study (FIGURE-1) majority of benign
cases 12 (54.5%) occurring in between 21-30 years
of age, followed by 06 (27.3%) cases in the age
group 31-40 years, 03 (13.6%) cases in less than
20 years of age and 01 (4.6%) case in the age
group 41-50 years. Mahua Choudhry et al observed
that benign lesions of the breast were more
commonly seen in younger age groups

Verma R et al: E- cadherin in benign and malignant breast lesions with histopathology
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With a maximum of 44.1% of patients in the 21-30
years of age group [22]. Reeni Malik et al also
observed similar findings[23]. In the present study
(FIGURE-2), the maximum number of malignant
cases was 36 (46.2%) occurring between 41-50
years of age followed by 32 (41.0%) in the age
group above 50 years of age and 10 (12.8%) seen
in 31-40 years of age. Our findings are in
accordance with the observation of Kurubasree
Lakshmi and A. Khemka et al according to the
maximum number of breast malignancies seen in
the age group 41-50          years      of age [18,
24]. In the present study out of a total of 70 cases
of invasive breast carcinoma, 54 (77.1%) cases
were of invasive ductal carcinoma and 16 (22.9%)
cases were of invasive lobular carcinoma.
Histological grading after the final histologic review
of all invasive carcinoma using Elston/Nottingham
modification of Bloom-Richardson system according
to Bane et al showed that (Table-3) a maximum
number of cases of invasive carcinoma 37/70
(52.9%) seen were of grade II, followed by 21/70
(30.0%) cases of grade I and 12/70 (17.1%) cases
of grade III [25]. Marwa Elshaer graded 26 cases of
invasive breast carcinoma cases and observed that
the maximum number of cases were of grade II
12/26 (46.2%), followed by 10/26 (38.5%) cases of
grade I and grade III 04/26 (15.3%) cases in their
study [27]. Vishal G Mudholkar et al graded 106
cases of malignant breast neoplasm and observed
grade II invasive breast carcinoma was the most
common (54.49%) [19]. In the present study on
assessing E-cadherin immunoreactivity score (Table-
4), all benign lesions (22) which included
fibroadenoma, fibrocystic disease, and ductal
hyperplasia showed that all cases were strongly
positive (+3). Among all the malignant lesions (78)
which included invasive ductal carcinoma, invasive
lobular carcinoma and ductal carcinoma in situ, 32
cases were positive (+3,+2) and 54 cases were
negative (+1,0) for E-cadherin immunoreactivity.On
analyzing the correlation between E-cadherin
intensity and histological grade of invasive ductal
carcinoma (Table-5), E-cadherin expression was
present in tumour cells in all positive cases and the
staining was +2 in 15 (27.3%) cases and +3 in only
09 (16.7%) cases. All ductal carcinoma in situ
lesions were positive with +3 E-cadherin
immunoreactivity. Of 16 invasive lobular carcinoma
cases with a classic histological pattern, (100%)
showed complete loss (0) of E-cadherin.A similar
finding was observed by Marwa Elshaer selected

11 cases of nonmalignant breast lesions including
fibroadenoma, ductal papilloma and lobular
hyperplasia in their study and observed E-cadherin
positivity in all the cases with E-cadherin score +3
in fibroadenoma, ductal papilloma and score +2 in
lobular hyperplasia [26]. Strong E-cadherin
expression was also demonstrated by Bukholm et al
in the normal ductal and acinar epithelium as well
as in ductal hyperplasia. The immunoreactivity
pattern of E-cadherin in benign lesions in the
present study is in accordance with the above
studies [27]. Marwa Elshaer selected 38 cases of
malignant breast lesions including invasive ductal
carcinoma, invasive lobular carcinoma, ductal
carcinoma in situ, lobular carcinoma in situ and
tubular carcinoma in their study and observed 17
cases positive (+3, +2) and 22 cases of negative
(+1, 0) for E-cadherin. Positive E-cadherin
expression was seen in 12/18 (66.7%) cases of
invasive ductal carcinoma. All 08 cases of invasive
lobular carcinoma showed complete loss of E-
cadherin [26]. Hina S. Qureshi et al studied E-
cadherin expression in 204 cases of invasive ductal
carcinoma and 49 cases of invasive lobular
carcinoma. Positive E-cadherin expression (+3, +2)
was seen in 203/204 (99.5%) cases of invasive
ductal carcinoma. Of 49 invasive lobular carcinoma
cases with the classic histologic pattern, 44 (90%)
complete loss of E-cadherin. The expression of E-
cadherin in malignant lesions in our study is in
accordance with the above studies [28]. On the
statistical analysis of E-cadherin expression in
benign and malignant lesions of the breast by Fisher
exact test highly significant association was seen
with p-value <0.0001(Table-6). Analyzing E-
cadherin staining in invasive ductal carcinoma and
invasive lobular carcinoma revealed a statistically
significant difference between the group with a p-
value of 0.0006(Table-7). Overall, negative staining
of E-cadherin in invasive lobular carcinoma was
specific for the diagnosis of invasive lobular
carcinoma. Marwa Elshaer revealed a statistically
highly significant difference between invasive ductal
carcinoma, invasive lobular carcinoma, and tubular
carcinoma (p-value <0.001) [26]. Hina S. Qureshi
et al also revealed a highly statistically significant
difference (p < 0.001) in the comparison of E-
cadherin staining between invasive ductal
carcinoma, invasive lobular carcinoma, and invasive
lobular carcinoma variants [28].
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Conclusion
1. On analyzing the immunoreactivity pattern of E-
cadherin in various benign breast lesions including
fibroadenoma, fibrocystic disease, and ductal
hyperplasia showed strong (+3) membrane
positivity in all 22 (100%) cases.

2. Analyzing the immunoreactivity pattern of E-
cadherin in various malignant breast lesions showed
moderate to strong (+3,+2) membrane expression
in 44% of cases of invasive ductal carcinoma and
strong (+3) membrane expression in 100% of cases
of ductal carcinoma in situ. Reduced expression of
E-cadherin expression in 60% of cases was seen
mainly associated with poor differentiation and high
tumour grade.

3. On analyzing the immunoreactivity pattern of E-
cadherin in invasive lobular carcinoma complete loss
(0) was found in 100% of cases.

4. On analyzing the p-value for E-cadherin
immunoreactivity in benign and malignant lesions
highly significant association was found (p-value
<0.0001).

5. On analyzing the p-value for E-cadherin
immunoreactivity in invasive lobular carcinoma Vs
invasive ductal carcinoma significant association
was found (p-value < 0.0006).

The present study demonstrates that E-cadherin is
strongly expressed in all benign breast lesions and
there is increasing loss of E-cadherin expression
with increasing grade/severity of malignancy. Thus
it is a useful marker for differentiating benign and
malignant lesions. There is variable loss of this
marker in invasive ductal carcinoma and total loss in
invasive lobular carcinoma. Hence it suggests that
E-cadherin is a marker of choice for the diagnosis of
Invasive lobular carcinoma and it may be involved in
the pathogenesis of this form of breast cancer.

Reference
1. Boring CC, Squires TS, Tong T. Cancer statistics,
1993. CA Cancer J Clin. 1993;43(1):7-26.
doi:10.3322/canjclin.43.1.7

2. Kumar, Abbas, Fusto, Aster. Pathologic Basis of
disease; The Breast , Carcinoma of Breast , Chapter
23, Robbins and Cotran, 1069-1074.

3. Bray F, McCarron P, Parkin DM. The changing
global patterns of female breast cancer incidence
and mortality. Breast Cancer Res. 2004;6(6):229-
239. doi:10.1186/bcr932

4. Rosai and Ackermans surgical Pathology Tenth
edition Volume 2, Chapter 20, page 1682.

5. Jemal A, Siegel R, Ward E, et al. Cancer
statistics, 2006. CA Cancer J Clin. 2006;56(2):106-
130. doi:10.3322/canjclin.56.2.106

6. Marwa Elshaer; Histopathological and IHC Study
of E-cadherin in breast neoplasia. Journal of Medical
Sciences , 7: 740-747.

7. Parkin DM, Bray F, Ferlay J, Pisani P. Estimating
the world cancer burden: Globocan 2000. Int J
Cancer. 2001;94(2):153-156. doi:10.1002/ijc.1440.

8. National cancer Registry Programme. Ten year
consolidated report of the Hospital based cancer
Registries, 1984-1993, an assessment of the burden
and care of cancer patients. New Delhi: Indian
Council of Medical Research; 2001.

9. Takeichi M. Cadherin cell adhesion receptors as a
morphogenetic regulator. Science.
1991;251(5000):1451-1455.
doi:10.1126/science.2006419

10. Takeichi M. Morphogenetic roles of classic
cadherins. Curr Opin Cell Biol. 1995;7(5):619-627.
doi:10.1016/0955-0674(95)80102-2.

11. Nelson W. Regulation of cell adhesion and
development of epithelial cell surface polarity. Curr
Top Membr.1994;41:123-142.

12. Gumbiner BM. Cell adhesion: the molecular
basis of tissue architecture and morphogenesis.
Cell. 1996;84(3):345-357. doi:10.1016/s0092-
8674(00)81279-9

13. Bracke ME, Van Roy FM, Mareel MM. The E
Cadherin/catenin complex in invasion of metastasis
.Lurr Top Microbiology Immunology. 1996;
213(pt1):123-161.

14. Larue L, Ohsugi M, Hirchenhain J, Kemler R. E-
cadherin null mutant embryos fail to form a
trophectoderm epithelium. Proc Natl Acad Sci U S A.
1994;91(17):8263-8267.
doi:10.1073/pnas.91.17.8263

15. Berx G, Cleton-Jansen AM, Nollet F, et al. E-
cadherin is a tumour/invasion suppressor

Verma R et al: E- cadherin in benign and malignant breast lesions with histopathology

Tropical Journal of Pathology and Microbiology 2023;9(2) 11



Gene mutated in human lobular breast cancers.
EMBO J. 1995;14(24):6107-6115.
doi:10.1002/j.1460-2075.1995.tb00301.x

16. Rajeev Singhai, Vinayak W Patil , Sanjog R
jaiswal et al . E – cadherin as a diagnostic
biomarker in breast cancer ; N. Am J. med. Sci .may
2011; 3(5): 227- 233.

17. Charpin C, Garcia S, Bonnier P, et al. Reduced
E-cadherin immunohistochemical expression in
node-negative breast carcinomas correlates with
10-year survival. Am J Clin Pathol.
1998;109(4):431-438. doi:10.1093/ajcp/109.4.431

18. A.Khemka, N Chakrabarti, S Shah and V. P.
Patel; palpable breast lumps: Fine Needle Aspiration
Cytology versus Histopatology: a correlation of
Diagnostic Accuracy. The internet Journal of Surgery
2009: 18(1)

19. Vishal G. Mudholkar et al Histopathological
Study of Neoplastic lesion of Breast .Indian Medical
Gazette(2012).

20. Barra Ade A, Gobbi H, de L Rezende CA, et al. A
comparision of aspiration cytology and core needle
biopsy according to tumor size of suspicious breast
lesions. Diagn Cytopathol. 2008;36(1):26-31.
doi:10.1002/dc.20748.

21. Lee AH, Gillett CE, Ryder K, Fentiman IS, Miles
DW, Millis RR. Different patterns of inflammation
and prognosis in invasive carcinoma of the breast.
Histopathology. 2006;48(6):692-701.
doi:10.1111/j.1365-2559.2006.02410.x

22. Mahua Choudhry et al 1995 Vissa Shanti et al, J
Biosci Tech, Vol 2(5), 2011, 367-378.

23. Malik R, Bharadwaj VK. Breast lesions in young
females--a 20-year study for significance of early
recognition. Indian J Pathol Microbiol.
2003;46(4):559-562.

24. Kurubasree Lakshmi 2006 Rajiv Gandhi
University of Health Sciences , Karnataka, Banglore.

25. Bane AL, Tjan S, Parkes RK, Andrulis I, O'Malley
FP. Invasive lobular carcinoma: to grade or not to
grade. Mod Pathol. 2005;18(5):621-628.
doi:10.1038/modpathol.3800273

26. Marwa Elshaer (2007). Histopathological and
Immunohistochemical Study of E-cadherin in Breast
Neoplasia. J. Med.Sci., 7(5):740-747.

27. Bukholm,I.K., J. M. Nesland and A.L. Borresen-
Dale, 2000. Re-expression of E-cadherin, alpha-
catenin and beta-catenin, but not of gamma-
catenin, in metastatic tissue from breast cancer
patients. J. Pathol; 190: 15-19.

28. Qureshi HS, Linden MD, Divine G, Raju UB. E-
cadherin status in breast cancer correlates with
histologic type but does not correlate with
established prognostic parameters. Am J Clin Pathol.
2006;125(3):377-385.

Verma R et al: E- cadherin in benign and malignant breast lesions with histopathology

Tropical Journal of Pathology and Microbiology 2023;9(2)12


