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ABSTRACT
Bacground : The epithelial-mesenchymal transition (EMT) of the breast carcinoma cells is
considered to be an important determinant of aggressive, invasive, and metastatic behaviour of the
breast cancer cells. Recent studies showed that Vimentin expression in Triple Negative Breast
Carcinoma (TNBC) are associated with poor prognosis and indicates the occurrence of EMT
mechanism.
Aim: To study Vimentin expressions in TNBC in females to analyse the diagnostic utility and
comparison of the metastatic breast tumor cells with non-metastatic behavior of the breast cancer
cells.
Materials & Methods: In this study vimentin expression was studied in 53 cases of TNBC in the
North Indian female patients. Sections from the TNBC tumor-blocks were Silver Stain impregnated
applying the Gomori's method to find out the integrity of basement membrane in tumor lobules.
Results: Vimentin immune expression score [VIES] in 53 TNBC cases under present study were
found to be 47.17%. More than 3/4th (77.78%) cases of metastasizing TNBC showed VIES score of
>30, while it was only 15.4% in non-metastasizing cases and it was found to be highly significant (P
value < 0.001)
Conclusion: The vimentin expression in the present TNBC cases demonstrated neoplastic epithelial
to mesenchymal cells transformation with significant VIES can be helpful in detection of metastasis.
Keywords: Triple Negative Breast Carcinoma, Epithelial-mesenchymal transformation, Vimentin
Immune Expression Score, Vimentin, Metastasis.
INTRODUCTION:

B

breast cancer incidence is increasing
worldwide with increase in the number of
the cases of triple negative breast duct
1-3
carcinoma [TNBC]. The TNBC [ER, PR,
4,5
HER2neu negative] is known for poor prognosis.

Recently some studies have reported vimentin
expressions in the TNBC cases in western
females.5-7 However, in Indian female population
did not show any studies on vimentin expression in
the breast carcinoma cases. The study, hence, was
undertaken to study vimentin expression in triple
negative breast carcinoma [TNBC] cases in north
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Indian females in Aligarh region for diagnostic and
metastatic utility.
MATERIAL AND METHODS:
In this study vimentin expression was studied in 53
cases of TNBC at Department of Pathology,
Jawaharlal Nehru Medical College, Aligarh over a
period of 3 years from 2013 to 2015. From among
404 breast carcinoma cases submitted for histopathological diagnosis and triple [ER, PR,
Her2neu] expressions, total 53 cases showing
triple-negativity were selected for vimentin
expression study. Vimentin immune-stain from
Thermo scientific company was applied to 5µ
section in each case for vimentin-expression
scoring. Metadata of the patient and clinical
findings were recorded, and the paraffin tissue
blocks after histopathology diagnosis were
processed for 1) Reticulin Silver impregnation to
find out integrity status of basement membrane of
malignant lobules in TNBC, and 2) immune
staining of sections to find out vimentin expression
in the tumor lobules.
Silver impregnation:
Sections from the tumor-blocks were Silver Stain
impregnated applying the Gomori's method.
Basement Membrane integrity status was recorded
in each case applying the criterion that; 1) TNBC
type 1 lesion showed in-situ duct carcinoma with
well-defined intact BM, 2) TNBC Type 2 presented
in-situ carcinoma with focally or partially breached
BM, and 3) TNBC Type 3 lesion showed invasive
duct carcinoma with surrounding fibrosis without
any basement membrane structure.

on slide warmer table at 60º C for 1hour. Antihuman vimentin Ab-2 (Clone V9) and immune
stain reagents obtained from Thermo scientific
company Lot Number 129P 1405L, and the
staining protocol, were used for immune-staining
of the sections for Vimentin expression. One
section from fibro adenoma breast was processed
with the test batch as a positive control, and a
section from skeletal muscle as negative control for
vimentin expression. Fibroblasts and vascular
endothelial cells in surrounding connective tissue
were used as internal positive control. Sections
after staining were mounted in DPX and dried.
Under 400X magnification Nikon Light
Microscope, the tissue cells expressing antibody
labeled vimentin displayed brown granular staining
of the cytoplasm.
Vimentin scoring was done in each case applying
the criterion; 1) vimentin cells positivity
percentage [VPP]: Narrowing the microscopic
field 100 cells in tumor-cell sheet was counted to
find out number of positive stained and negative
non-stained cells. The number of vimentin positive
cells/ 100 tumor cells was recorded as Vimentin
Percent Positivity [VPP] of the tumor. 2) Vimentin
Intensity Score [VIS] was recorded as no
staining=score 0, Weak staining=1, Moderate
staining= 2, Strong staining= 3). Vimentin Immune
Expression Score [VIES] was calculated by
multiplying the VPP score with VIS score observed
for the tumor. The VIES scores of more than thirty
[>30] was considered Significantly Positive
Vimentin Expression [SPVE] as recommended by
Kumar et al.8
OBSERVATIONS AND RESULTS:

Vimentin staining:
In each case using LEICA RM 2125 RT microtome
5µ thick paraffin tissue section was mounted on
poly L-lysine coated glass slide and fixed by baking
National Journal of Basic Medical Sciences | Volume 7 | Issue 3 | 2017

Age incidence of TNBC in the present north Indian
population is shown in the table 1. Higher incidence
of TNBC was observed in the age groups 30–50
years. The incidence of metastasis observed in the
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present 53 cases of TNBC is shown in the table 2.
Nearly half of the total TNBC cases presented with
metastasis mostly to the lymph nodes. Basement
membrane integrity status observed in present 53
cases of TNBC is shown below in the table 3.In
present TNBC series, Type 3 basement status was
the most common pattern observed in 48 (90.5%)
cases, followed by less common patterns remaining
TNBC type 1 and TNBC Type 2 cases (table3).
Vimentin Scores:
Vimentin (VIES&SPVE) scores observed in the
present 53 cases of TNBC are shown below in the
table 4. VIES values in more than half number
(52.8%) of TNBC case were very low and SPVE
score insignificant (<30). In rest of the half cases
(47.2 %) VIES showed increasing tendency and
SPVE score was significant. These findings
showed that vimentin scoring has no diagnostic
value of TNBC either of breast carcinoma in nearly
50% cases of TNBC.
Presently observed vimentin expression score
[VIES] with respect to basement-membrane status
in 53 TNBC cases is shown below in the table 5 and
Figures-1-6. The finding showed insignificant
VIES and SPVE scores in the type 1 BM status
TNBC. After BM breach VIES and SPVE
increased to be significant but only in about 50%
cases. The rest about 50% of BM breached TNBC
cases showed insignificant VIES and SPVE scores.
These findings showed that VIES and SPVE fail to
diagnose basement membrane breach in nearly
50% cases of TNBC (p value = 0.324, not
significant).
Vimentin expressions [VIES &SPVE] scores
according to metastasizing and non-metastasizing
cases of TNBC are shown in the table 6. The scores
were observed to be significant in nearly half
number of TNBC case (25/53, 40.2%). Vimentin
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expressions was observed to be significant (score
>30) in 21/27 (77.78%) of metastasizing TNBCs
and also in 4/26(15.38%) cases of nonmetastasizing TNBCs. In the Metastasizing group
6/27 (22.2%) cases showed insignificant vimentin
scores, while in non-metastasizing TNBC group
22/26 (84.6%) cases presented insignificant
vimentin scores. Findings showed that there was
marked increase of vimentin expression in
metastasizing TNBC cases, but not in all metastatic
cases (p value - <0.001, significant).
Table 1: Showing age group distribution in 53
cases of TNBC

Table-2: Showing metastasis pattern in 53 cases
of TNBC

Table 3: Showing the BM Status in 53 cases of
TNBC
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Table 4: Showing vimentin scores of TNBC cases
(n= 53)

Figure- 2: Micro-photograph showing
malignant ducts with intact BM (arrow)
negative for vimentin expression (Vimentin x
400)

* VIES <30 - Not significant; VIES >30 - significant

Table 5: Association of vimentin expression
score with respect to basement-membrane
status of TNBC (n=53).

Figure- 3: Micro-photograph showing moderate
vimentin expression (arrow) in tumour ducts
with partially breached BM (Vimentin x 200)

Table 6:Association of Vimentin expression with
metastasizing and non- metastasizing cases of
TNBC.

Figure- 4: Micro-photograph showing moderate
intensityvimentin expression (arrows) in
Figure-1: Positive control vimentin expression
in stromal cells of fibroadenoma (Vimentin X200)
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partially breached BM (Vimentin x 400)
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Figure- 5: Micro-photograph showing tumour
ducts with strong intensity vimentin expression
in cell sheets with out BM (Vimentin staining x
200)

Figure-6: Micro-photograph showing strong
intensity vimentin expression in tumor cellsheets with out BM (Vimentin x 400).

DISCUSSION:
The incidence of TNBC in the present study in
north Indian population, was observed to be 53/404
(13.12%) of the total female breast duct carcinoma.
Previous studies showed TNBC incidences of ∼
10–20% of invasive breast cancers.9-11 and∼
11–26%.12-15
In the present study highest incidence age of TNBC
was observed to be 40 to 50 years. Other studies
reported that women with triple-negative breast
cancers were significantly more likely to be under
22
age of 40 years. Suresh et al reported median age
National Journal of Basic Medical Sciences | Volume 7 | Issue 3 | 2017

for highest TNBC incidence in Central India to be
14
49 years in the age group 22-75 years. Sharma et
al, in North Indian Women, found highest TNBC
12
incidence in the age group 21-30 years. Present
study findings are in agreement with that of Suresh
et al.14
In our study lymph node metastasis was observed
to be positive in 51 percent cases. Suresh et al,
Rebecca dent et al, and Lakshmaiah et al in their
studies on TNBC breast carcinoma cases, observed
the lymph node metastasis in 35%, 55% and 63%
cases respectively.14,15,16 The present findings
showed that the rate of lymph node metastasis in
TNBC cases did not differ from the breast
carcinoma in general, which also present lymph
17
node metastasis in more than 50 per cent cases.
Dent et al, however, in their study suggested an
excess risk of distant metastasis in the triple
negative breast cancer (TNBC) compared to other
forms of breast cancer. Suresh et al in their cases
reported low rate of metastasis in the viscera only in
6.4% cases.14,18 The differences could be due to
smaller sample sizes.
In present study basement membrane status was
intact in 3.8 percent cases while 96.2 percent cases
had breach of basement membranes. Other studies
also found that triple-negative cases were fastest in
tumor progression, and predominant type of
tumour was invasive ductal carcinoma in 90.7%
cases.19, 20
In present study vimentin expression scores were
found to be insignificant in more than 52 per cent
cases of TNBC. Only 47 per cent cases showed
significant score in range of mostly the moderate
grade (VIES 50 to 100). Kumar et al in their study
performed vimentin score in general breast
carcinoma and reported significant score in 18 per
cent cases.[8] These findings suggested that
vimentin expressed in higher number of cases in
168
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TNBC in comparison to the female breast
carcinoma in general.
Further analysis of the vimentin expression score
with respect to the BM integrity status, in the
present study, showed that insignificant vimentin
score in the 2 cases with intact BM (TNBC Type-1),
but, more than half of the cases with breached BM
(Type-2 and Type-3 TNBC) also showed
insignificant scores of vimentin. These findings
showed that, although Vimentin score was
significant in 50% cases after the breach of BM, it
was not statistically significant. Hence the
vimentin expression and score could not be useful
as any indicator or parameter of breach of BM and
infiltrative status of the TNBC malignancy similar
to the study done by Karihtala et al. They also
reported that vimentin expressions in the in-situ
and infiltrating breast carcinoma did not show any
significant differences, and in both of the in-situ
and infiltrating groups 30% cases did not show any
21
significant vimentin expressions.
In the present study, Vimentin expressions scores
were observed to be significant in about 78% of
total 27 metastasizing TNBC cases. In lymph node
metastasis cases (22%) there was vimentin
expression. In the non-metastasizing group, 16 per
cent cases showed significant Vimentin score,
while rest 84 percent cases showed insignificant
vimentin score. To the authors' knowledge there
were no similar studies reported. Raymond et al,
kumar et al, Seshadri et al and Niveditha et al in
their studies reported that there was no relationship
between the vimentin positivity and tumor
metastases.8,22,23,24 The findings showed that more
number of metastatic TNBC cases had positive
vimentin expression than in the non-metastatic
TNBC and it was statistically significant. Hence
Vimentin immune expression score could be
reliable parameter of metastasis in TNBC. Some
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studies considered Vimentin affecting prognosis in
breast cancer and recommended drug Withaferin a
(WFA) for suppression of vimentin related cell
expressions. WFA a potent breast cancer antimetastatic agent can be combined with traditional
chemotherapeutics and/or small molecular
inhibitors to provide a multi-pronged approach that
25
targets both tumor growth and metastasis. The
epithelial-mesenchymal transition (EMT) of the
breast carcinoma cells is considered to be an
important determinant of the aggressive, invasive,
and metastatic behaviour of the breast cancer
26,27
cells.
Rebecca et al concluded that vimentin
expression in the breast duct epithelial carcinoma
cells coordinates in micro-tentacle formation,
which enhances tumor cell movement and
28
metastasis .
CONCLUSIONS:
In our study vimentin expression score in TNBC
was found to be higher than reported in otherwise
female breast duct carcinoma. The vimentin
expression in the present TNBC cases
demonstrated neoplastic epithelial to mesenchymal
cells transformation with significant VIES can be
helpful in detection of metastasis as an immune
marker, however extensive research has to be
conducted to confirm the findings.
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