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Abstract

Multiple breast cancer (MBC) is a controversial topic due to the lack of a consensus regarding its definition, classification issues and imprecise
management recommendations in current reference guidelines. In four years, 756 patients with breast cancer (BC) were surgically treated
in our Unit, 91 (12.03%) of them being pathologically diagnosed as MBCs. We present the results of our retrospective case-control study
that performed a comparison between the clinicopathological characteristics and immunohistochemical (IHC) profiles of our MBC group
versus a control group, represented by a sample of 184 cases randomly chosen from those with unifocal breast cancer (UBC). Starting from
the premise of increased biological aggressivity of MBC, showed by several reports, we proposed to research the possible differences
between these groups and to highlight their potential predictive and/or prognostic value. We found that MBC patients have a poorer prognosis
than UBC ones – younger age at diagnosis [more cases less than 50 years old (p=0.03)], a lower frequency of T1 and a higher rate of T3
tumors [when using aggregate tumor size measuring method (p<0.001)], fewer node-negative (N0) cases (p=0.046) and a higher frequency
of mucinous breast carcinoma (p=0.026). It worth mentioning that we obtained lower rates of poorly differentiated (G3) tumors (p=0.022) in
the MBC group, this result being opposite to those found by other researchers. Our study also revealed a higher rate of human epidermal
growth factor receptor 2 (HER2/neu)-type cases in MBC group (p=0.022), these patients having the chance to benefit from treatment with
monoclonal antibodies, with a better outcome than patients with triple-negative type. We registered significantly lower progesterone receptor
(PR) positivity rates in patients with MBC, thus having a negative predictive value by showing a worse response to hormone-based therapies.
Besides, we found heterogeneity of IHC features among tumor foci in MBC that may influence the therapeutic decisions. Our results sustain
that MBC is biologically a more aggressive type of mammary neoplasia requiring a more particular therapeutic approach.
Keywords: multicentric breast cancer, multifocal breast cancer, immunohistochemistry, prognostic factors, predictive factors.

 Introduction
Multiple breast cancer (MBC) accounts for approx.
11–16% of all breast cancers (BCs) [1]. However, the
incidence of this disease reported in the literature varies
widely – between 9% and 75% [2]. The definitions of
multicentric breast cancer (MCBC) and multifocal breast
cancer (MFBC), respectively, have not been standardized
yet [3]. The majority of the available reports are providing
similar but not universally applicable definitions for multifocality, and multicentricity in BC is based on different
principles. Bendifallah et al. [4] have highlighted this
issue since 2010, but it does not seem to have been fully
resolved until now. Several studies consider multiple
synchronous ipsilateral foci of in situ carcinoma or the
coexistence of a single invasive focus associated with
multiple foci of in situ carcinoma as MBC [5]. This fact
is generating difficulties in conducting meta-analyses and,
consequently, is slowing down the development of new
guidelines for the management of MBC [4]. Within this
context, we consider it appropriate to underline the main
ISSN (print) 1220–0522

characteristics of unifocal breast cancer (UBC), MFBC,
MCBC, and MBC that set up the currently accepted
definitions.
UBC refers to the presence of a single, primary,
epithelial, malignant, invasive tumor in the breast [1].
The term of MFBC indicates the presence of at least two
simultaneous, ipsilateral, primary, epithelial, malignant,
invasive tumors separated by minimum 5 mm of nonmalignant breast tissue within the same quadrant of the
breast, less than 5 cm apart [6]. MCBC implies the presence
of at least two, simultaneous, ipsilateral, primary, epithelial,
malignant, invasive tumors, separated by minimum 5 mm
of nonmalignant breast tissue within different quadrants
of the breast or in the same quadrant but more than 5 cm
apart [7]. The term of MBC is used to define the presence
of at least two, simultaneous, ipsilateral, primary, epithelial,
malignant, invasive tumors within the breast separated by
minimum 5 mm of nonmalignant breast tissue (regardless
the location of the foci in the breast quadrants) [4].
Based on our experience in the surgical management
of breast carcinoma, the main objective of our study was
ISSN (online) 2066–8279
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to evaluate the differences between clinicopathological
and immunohistochemical (IHC) features in MBC versus
UBC, in order to establish possible specific characteristics
of MBC cases with an independent prognostic and/or
predictive value.
 Patients, Materials and Methods
Of the 756 female patients who underwent surgery
for BC between May 2012 and May 2016 in our Unit,
665 (87.97%) patients were diagnosed as UBC and only
91 (12.03%) cases being represented by MCBC and MFBC
(62 and 29 cases, respectively). For practical purposes,
we have merged MFBC with MCBC groups and used
the common term of MBC for both of these entities.
Written consent regarding the usage of clinical and
pathological data of the patients included in our study
was obtained and approved by the Ethics Commissions
of our Hospital (Regional Institute of Oncology, Iaşi)
and the “Grigore T. Popa” University of Medicine and
Pharmacy, Iaşi, Romania.
All our MBC and UBC patients underwent Maddentype modified radical mastectomy, a surgical technique that
implies the complete removing of the breast (including
the suprajacent skin and nipple-areolar complex) and
ipsilateral level I, II axillary lymphadenectomy [8].
We performed a comparative analysis of the biological
and IHC features in MBC cases versus a representative
sample of 184 (27.66%) patients with UBC (control group).
The inclusion criteria in the current study were a biopsyconfirmed diagnosis of UBC or MBC, a known pathologymeasured tumor size(s) and no personal history of or
simultaneous other malignancies.
The following tumor characteristics were evaluated:
tumor size, multifocality, multicentricity, histological type,
molecular subtype, histological grade, lymphovascular and
perineural invasion, nodal status, systemic metastases. All
of these features were assessed according to the 4th edition
of World Health Organization (WHO) Classification of
Breast Tumours [9] and the 8th edition of the American
Joint Committee on Cancer/Union for International
Cancer Control (AJCC/UICC) Tumor-Node-Metastasis
(TNM) Classification [10]. Besides the dominant tumor
size (maximal linear diameter of the largest tumor focus),
as an alternative method of measurement, we used
aggregate tumor size – the sum of maximal diameters of
all tumor foci within the breast.
Also, we assessed the following immunomarkers:
estrogen receptor (ER), progesterone receptor (PR),
human epidermal growth factor receptor 2 (HER2/neu),
E-cadherin and Ki67, in order to establish the subtypes
defined into the framework of molecular classification of
breast carcinoma [11]. The immunoexpression of these
markers was semi-quantitatively analyzed by using suitable
scores reported in the literature. ER and PR were quantified
according to Allred score [12]; HER2/neu status was
evaluated as per the standard criteria, on a scale from 0
(negative), 1+ (negative), 2+ (equivocal) to 3+ (positive)
[13], and for equivocal results the silver-enhanced in situ
hybridization (SISH) method was applied; E-cadherin
immunoreaction was categorized into positive or negative
[14]; Ki67 was classified as high (>20%) or low (≤20%)
[15].

The IHC exams were performed using an automatic
method, in particular the ultraView Universal 3,3’Diaminobenzidine (DAB) Detection Kit from Ventana.
All the (prediluted) reagents used for immunostaining
are presented in Table 1.
Table 1 – Reagents used in our study for immunostaining
IHC marker

Reagent
Anti-ER (SP1) rabbit monoclonal
ER
antibody
Anti-PR (1E2) rabbit monoclonal
PR
antibody
Anti-Ki67 (30-9) rabbit monoclonal
Ki67
antibody
Anti-HER2/neu (4B5) rabbit
HER2/neu
monoclonal antibody
SISH – Ventana Benchmark XT
HER2/neu equivocal (2+)
automatic technique
Anti-E-cadherin (EP700Y) rabbit
E-cadherin
monoclonal antibody
IHC: Immunohistochemical; ER: Estrogen receptor; PR: Progesterone
receptor; HER2/neu: Human epidermal growth factor receptor 2; SISH:
Silver-enhanced in situ hybridization.

The main limitations of our study include its retrospective nature, a relatively reduced number of patients
(in comparison to other similar studies) and possible errors
caused by human factor. Biases may also occur due to
the lack of standard definitions of MCBC and MFBC,
which creates difficulties in performing meta-analyses on
this type of BC.
In order to compare the clinicopathological characteristics of the patients in the two study groups (MBC
versus UBC) the χ2 (chi-square) test (with Yates correction
when the compared values were ≤5) was used for evaluating
the differences between proportions and the Student’s
t-test for comparing continuous data. A p-value <0.05 was
considered statistically significant. The statistical analyses
were performed using the Statistical Package for Social
Sciences (SPSS) for Windows software package (ver.
19.0; SPSS Inc., Chicago, IL, USA).
 Results
By comparing the data strings, namely the age of each
patient in MBC and UBC groups, we obtained negligible
differences (p=0.167). Also, the mean (59.1 vs. 61.3 years)
and median (60 vs. 63 years) age of the patients were
found similar. When patients were further categorized
in two age subgroups – younger (<50 years) and older
(≥50 years) – we found a statistically significant difference
between groups (p=0.032); more MBC patients were
younger than 50 years as opposed to patients with UBC
(Table 2). When considering the largest size (maximal
diameter) of the largest tumor (dominant tumor size), as it
is used in the current TNM classification, no significant
differences between UBC and MBC groups were found
(T4 tumors were not compared).
A statistically significant difference was found when
using aggregate tumor size (the sum of the largest
dimension of all tumors). T1 tumors were more common
in the UBC group (p<0.001), T2 tumors were equally
common in MBC and UBC groups (p=0.332), while MBC
tumors were more likely to be T3 (p<0.001) (Table 3).
The comparison of lymph node involvement revealed
a statistically significant difference (p=0.046) between
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UBC and MBC groups. UBC was found to be more likely
associated with a node-negative status. No difference in
N+ cases was found between the two groups (Table 4).
The rates of distant metastases were similar in the
study groups: 12 (6.52%) cases in the UBC group and
five (5.49%) cases in the MBC group (Table 5). The
frequency of lymphovascular and perineural invasion
was similar in the two groups (Table 6).
The analysis of the tumor’s differentiation grade
(or Nottingham grade) revealed a statistically significant
difference between the study groups (p=0.022), G3 tumors
being more frequent in the UBC group. Four (4.4%) of
the MBC cases had divergent histological grading among
foci (Table 7).
Similar proportions of all histological types, including
cases with mixed types of breast carcinoma, were found
in both groups except for the mucinous type, which was
significantly more common in the MBC group (p=0.026)
(Table 8).
Table 2 – Age groups in the MBC versus UBC patients
Age
[years]
Age group
Median
Mean
<50
≥50

MBC
[number (%)]
34–81
60
59.1
26 (28.57%)
65 (71.43%)

UBC
[number (%)]
35–90
63
61.32
32 (17.39%)
152 (82.61%)

p-value
0.167

0.032

Table 3 – Primary tumor status in the MBC versus
UBC cases. T4 cases were not compared
T status
Dominant tumor
size
T1
T2
T3
Aggregate tumor
size
T1
T2
T3

MBC
[number (%)]

UBC
[number (%)]

p-value

22 (24.72%)
59 (66.29%)
8 (8.99%)

51 (30.91%)
88 (53.33%)
26 (15.76%)

0.577
0.195
0.159

2 (2.25%)
56 (62.92%)
31 (34.83%)

51 (30.91%)
88 (53.33%)
26 (15.76%)

<0.001
0.332
<0.001

MBC: Multiple breast cancer; UBC: Unifocal breast cancer; T: Tumor.

Table 4 – Lymph node status in the MBC versus
UBC cases
N status
N0
N1
N2
N3
Nx

MBC
[number (%)]
22 (24.18%)
35 (38.46%)
17 (18.68%)
13 (14.29%)
4 (4.4%)

UBC
[number (%)]
72 (39.13%)
52 (28.26%)
26 (14.13%)
16 (8.7%)
18 (9.78%)

p-value
0.046
0.157
0.369
0.179
0.137

MBC: Multiple breast cancer; UBC: Unifocal breast cancer; N: Node.

Table 5 – Systemic metastases status in MBC versus
UBC cases
M status
M1
M0

MBC
[number (%)]
5 (5.49%)
86 (94.51%)

UBC
[number (%)]
12 (6.52%)
172 (93.48%)

Table 6 – Lymphovascular invasion and perineural
invasion in the MBC versus UBC cases
Feature
Lymphovascular
invasion
Negative
Positive
Perineural
invasion
Negative
Positive

MBC
[number (%)]

UBC
[number (%)]

45 (49.45%)
46 (50.55%)

82 (44.57%)
102 (55.43%)

p-value
0.739

MBC: Multiple breast cancer; UBC: Unifocal breast cancer; M:
Metastasis.

p-value
0.444

0.952
61 (67.03%)
30 (33.97%)

124 (67.39%)
60 (32.61%)

MBC: Multiple breast cancer; UBC: Unifocal breast cancer.

Table 7 – Nottingham grades in the MBC versus UBC
cases
Nottingham
grade
G1
G2
G3
GX
Intertumoral
heterogeneity

MBC
[number (%)]
21 (23.08%)
27 (29.67%)
8 (8.79%)
31 (34.07%)

UBC
[number (%)]
34 (18.48%)
56 (30.43%)
49 (26.63%)
45 (24.46%)

4 (4.4%)

–

p-value
0.422
0.914
0.002
0.154

MBC: Multiple breast cancer; UBC: Unifocal breast cancer.

Table 8 – Histological types in the MBC versus UBC
cases
MBC
UBC
[number (%)] [number (%)]
57 (62.64%) 141 (76.63%)
NST
5 (5.49%)
12 (6.52%)
Lobular
1 (1.1%)
2 (1.08%)
Apocrine
4 (4.4%)
1 (0.54%)
Mucinous (colloid)
1 (1.1%)
5 (2.71%)
Micropapillary
1 (1.1%)
4 (2.17%)
Tubular
1 (1.1%)
3 (1.63%)
Medullary
0
1 (0.54%)
Mesenchymal
0
1 (0.54%)
Cribriform
1 (1.1%)
1 (0.54%)
Squamous cell carcinoma
3 (3.3%)
4 (2.17%)
Mucinous + NST
4 (4.4%)
3 (1.63%)
Micropapillary + NST
Squamous cell carcinoma
3 (3.3%)
1 (0.54%)
+ NST
1 (1.1%)
0
Lobular + NST
Signet cell carcinoma
2 (2.2%)
1 (0.54%)
+ NST
2 (2.2%)
1 (0.54%)
Cribriform + NST
1 (1.1%)
0
Micropapillary + Mucinous
1 (1.1%)
1 (0.54%)
Tubular + NST
2 (2.2%)
1 (0.54%)
Apocrine + NST
1 (1.1%)
0
Medullary + NST
Histological type

MBC: Multiple breast cancer; UBC: Unifocal breast cancer.
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p-value
0.198
0.747
0.993
0.026
0.393
0.534
0.731
0.482
0.482
0.611
0.583
0.176
0.201
0.155
0.216
0.216
0.155
0.611
0.216
0.155

MBC: Multiple breast cancer; UBC: Unifocal breast cancer; NST: No
specific type.

We found no difference between the ER expressions
in the two groups. Five (5.5%) cases in the MBC group
presented divergent (positive/negative) ER status between
foci.
The PR expression was significantly higher in the
UBC than in the MBC group (p=0.002), six (6.6%) cases
in the MBC group having different PR status between foci.
No significant differences between groups were found
in the expression of HER2/neu protein in tumor cells
tested either by IHC or, in equivocal cases, by SISH.
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In two (2.2%) MBC cases HER2/neu expression
differed between foci. The rate of cell proliferation index
– Ki67 protein expression labeled as high (≥20%) or low
(<20%) was higher in the MBC group, but the difference
was not statistically significant (p=0.078).
In six (6.6%) MBC cases, Ki67 protein expression
differed between foci. E-cadherin expression was similar in
the two groups. In three (3.3%) MBC cases, its expression
differed between foci (Table 9).
Table 9 – IHC features in the MBC versus UBC cases
IHC marker
ER
Positive
Negative
Intertumoral
heterogeneity
PR
Positive
Negative
Intertumoral
heterogeneity
HER2/neu
Positive
Negative
Intertumoral
heterogeneity
Ki67
High
Low
Intertumoral
heterogeneity
E-cadherin
Negative
Positive
Intertumoral
heterogeneity

MBC
[number (%)]

UBC
[number (%)]

72 (79.12%)
14 (15.38%)

157 (85.33%)
27 (14.67%)

5 (5.49%)

–

p-value
0.732

0.002
52 (57.14%)
33 (36.26%)

145 (78.8%)
39 (21.2%)

6 (6.59%)

–

14 (15.38%)
75 (82.42%)

20 (10.87%)
164 (89.13%)

2 (2.2%)

–

0.254

87 (47.28%)
97 (52.72%)

6 (6.59%)

–

71 (78.02%)
17 (18.68%)

153 (83.15%)
31 (16.85%)

3 (3.3%)

–

Table 10 – Molecular subtypes found in distinct foci
in MBC cases
Molecular
subtype
Luminal A
Luminal B
HER2/neu-type
Triple-negative
Intertumoral
heterogeneity
Luminal A /
Luminal B
Luminal A /
HER2/neu-type
Luminal A /
Triple-negative
Luminal B /
HER2/neu-type
Luminal B /
Triple-negative

MBC
[number (%)]
32 (35.16%)
36 (39.56%)
8 (8.79%)
6 (6.59%)

UBC
[number (%)]
79 (42.93%)
79 (42.93%)
5 (2.72%)
21 (11.41%)

p-value
0.34
0.684
0.029
0.23

–

–

4 (4.4%)

–

–

1 (1.1%)

–

–

1 (1.1%)

–

–

1 (1.1%)

–

–

2 (2.2%)

–

–

MBC: Multiple breast cancer; UBC: Unifocal breast cancer; HER2/neu:
Human epidermal growth factor receptor 2.

0.078
50 (54.95%)
35 (38.46%)

differences in the frequencies of luminal A, luminal B,
and triple-negative subtypes were present. Nine (9.89%)
of all MBC cases showed intertumoral heterogeneity –
different molecular subtypes between distinct tumor foci
(Table 10).

Examples of highly expressed immunomarkers in tumor
cells (PR, ER, HER2/neu, Ki67 and E-cadherin, respectively)
found in our MBC cases are presented in Figures 1–5.
 Discussions

0.617

MBC: Multiple breast cancer; UBC: Unifocal breast cancer; IHC:
Immunohistochemical; ER: Estrogen receptor; PR: Progesterone
receptor; HER2/neu: Human epidermal growth factor receptor 2.

The molecular subtypes of BC were analyzed in both
groups (MBC versus UBC). A statistically significant
difference was found for HER2/neu-type, which was more
common in the MBC group (p=0.029). No significant

Figure 1 – Positive immunomarker for ER in 90% of
tumor cells (invasive mammary carcinoma). Anti-ER
(SP1) rabbit monoclonal antibody immunostaining, ×100.
ER: Estrogen receptor.

The current study evaluated the differences in the
clinicopathological characteristics and immunophenotypes
in patients with MBC versus UBC, in order to estimate
their potential predictive and prognostic values. We found
that, compared to the UBC group, more patients with MBC
were younger than 50 years. Kanumuri et al. obtained
similar results for the MCBC group, but he found no
significant age differences for patients with MFBC [5].
The fact that BC in young patients has worse outcomes is
well documented [16, 17]. Therefore, our findings may
explain, at least partially, the more aggressive biological
behavior of MBC.

Figure 2 – Positive immunomarker for PR in 90% of
tumor cells (invasive mammary carcinoma). Anti-PR
(1E2) rabbit monoclonal antibody immunostaining, ×100.
PR: Progesterone receptor.
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Figure 3 – Positive (+++) immunomarker for HER2/neu
in tumor cells (invasive mammary carcinoma). AntiHER2/neu (4B5) rabbit monoclonal antibody immunostaining, ×100. HER2/neu: Human epidermal growth
factor receptor 2.

Figure 5 – E-cadherin diffusely positive in tumor
cells (invasive mammary carcinoma). Anti-E-cadherin
(EP700Y) rabbit monoclonal antibody immunostaining,
×100.

In our current practice, the postoperative pathology
reports contain T status established by macroscopically
measuring the maximal diameter of the primary breast
tumor in accordance with the current TNM classification
system [10]. Additionally, AJCC/UICC recommends that,
in cases of MBC, only the maximal diameter of the largest
tumor focus (dominant tumor) should be considered [18,
19]. This last guidance has generated controversies from
the sustainers of the hypothesis of a higher “tumor burden”
in MBC that may be associated with worse overall survival
(OS) and disease-free survival (DFS). It is suggested that
the multifocality/multicentricity status of BC justifies
assigning the higher T status to these cases and must be
adequately managed [20, 21].
In order to estimate the role of tumor burden, other
researchers use alternative methods of tumor size measurement, such as combined/cumulative tumor diameter
or aggregate tumor size [5, 16, 22] along with other
modalities of tumor foci measurement, such as tumor
volume or tumor area [23, 24].
The results of these studies have led us to evaluate the
differences between dominant and aggregate tumor sizes
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Figure 4 – Highly expressed (60%) Ki67 immunomarker
in tumor cells (invasive mammary carcinoma). AntiKi67 (30-9) rabbit monoclonal antibody immunostaining,
×100.

in our two study-groups. When considering the dominant
tumor size, we found no differences between the MBC and
UBC groups. Instead, a statistically significant difference
was established when using aggregate tumor size measurement method: T1 tumors were more common in the
UBC group, T2 tumors were equally frequent in the MBC
and UBC groups while MBC tumors were more likely
to be T3. It worth mentioning that lymphovascular and
perineural invasion showed similar rates in our study
groups.
Both tumor size and nodal status are major prognostic
factors with a direct impact on OS and DFS in BC [25].
The direct proportional dependence between tumor size
and lymph node involvement is supported by relevant
published data [19]. These statements mostly refer to the
“usual” UBC but their validity in MBC remains disputable
[26, 27].
Certain studies suggest that, in 20% of cases, the nodal
involvement is associated with MBC regardless of the
tumor size [18, 28]. Furthermore, Moutafoff et al. [18]
demonstrated that multifocality in BC is an independent
risk factor for lymph-node invasion and thus confirming
the results of earlier studies [22–24].
In our study, the comparison between UBC and MBC
revealed a strong association between a node-positive
status and the presence of multiple invasive breast tumors,
confirming the already published data [18]. In other
words, the UBC group was found to be more likely
associated with a negative lymph-node status (N0). This
fact, along with a significantly lower rate of T1 tumors
(when using aggregate tumor size) among our patients
with MBC, revealed in our study, demonstrates the
aggressiveness and poorer prognosis of MBC.
Several studies have established that when compared
with UBC cases, patients with MBC show higher rates
of local recurrences and metastatic disease leading to
lower DFS rates in this group [26, 27, 29]. Nevertheless,
in our study, we found similar frequencies of metastatic
disease when comparing MBC versus UBC group.
The predictive role of Nottingham grade in BC has
been demonstrated and mentioned in international guidelines
[30, 31]. In our study, the comparison of histological
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grades showed a higher frequency of poorly differentiated
tumors (G3) in the UBC group. Our results are opposite to
those obtained by other researchers who have established
that G3 tumors are more common in MBC cases [27, 32].
In our opinion, these results could be due to the large
number of locally advanced cases included in the study
groups, as a consequence of poor addressability and the
lack of a national screening program.
Similar proportions of all histological types of breast
carcinoma (mixed types included) were found in the MBC
and UBC groups, except for the mucinous type – more
frequently detected in the MBC group. This rare type of
breast carcinoma is known to have a poor prognosis
[33], but the small number of available cases does not
allow us to draw a reliable conclusion on its association
with MBC cases.
The predictive and prognostic role of IHC features
of BC is indisputable. However, there is still no clear
evidence proving that the MBC immunophenotype is
more aggressive than that of UBC [34].
ER and PR overexpressions in breast carcinomas
guide the selection of therapy towards an antiestrogenbased treatment [35]. Our findings revealed nearly equal
rates of ER positivity in the two study groups. We have
established significantly lower PR positivity rates in
patients with MBC, which has a negative predictive value,
pointing towards a lower response rate to hormonebased therapies.
HER2/neu overexpression is a known indicator of
poor prognosis in BC [25, 36]. We found no significant
difference between groups when assessing this marker
alone. Additionally, we revealed an intertumoral heterogeneity in HER2/neu expression. HER2/neu-positive BC
is sensitive to anthracyclines but resistant to Tamoxifen
and Cyclophosphamide-based chemotherapies [36, 37].
On the other hand, patients with HER2/neu-positive BC
have a chance to benefit from treatment with monoclonal
antibodies (such as Trastuzumab), and thus improving
their outcomes compared to patients with the triplenegative type.
Ki67 tumor proliferation index is an important
prognostic factor. Its high value correlates with worse
outcomes in BC patients [38]. Our results showed no
statistically significant differences between the proliferative
activities in the two study groups. This fact indicates that
the tumor multiplication rate is not enough to estimate the
tumor aggressiveness in MBC, which should be evaluated
as an outcome of intermingled mechanisms involving
cellular changes.
E-cadherin is an essential protein in cell biology,
responsible for the regulation of intercellular adhesion
mechanisms. Recent research suggests that the loss of
E-cadherin expression is associated with enhanced MBC
aggressiveness [39]. However, our results did not show
significant differences between the two study groups. A
possible explanation could be the large variability of the
histological types, with a predominance of no special
type (NST).
Few papers focus on the peculiarities of the molecular
profile in MBC. It was shown that triple-negative molecular
subtype within MBC patients is associated with a significantly increased frequency of metastatic disease in
comparison with UBC cases with triple-negative subtype

[40, 41]. Contrariwise, other researchers report no significant correlations between MBC and the molecular
subtypes [42].
When comparing the molecular subtypes in our two
groups, we found only a significantly higher rate of the
HER2/neu-type in our MBC patients. Considering no
similar findings in the literature, we cannot exclude that
the small number of cases could bias this result. However,
the HER2/neu positivity could be regarded as a potential
predictive and prognostic marker for patients with MBC.
The intertumoral (interfocal) heterogeneity in MBC
is currently a subject to controversy. Reported data show
the presence of intertumoral heterogeneity in a range of
10–12.7% [43, 44], and a possible relationship with the
applied classification system (Nielsen, St. Gallen 2011 or
Sotiriou system). It seems that the phenotypic deviations
were found most often in patients with microscopically
homogenous foci [44].
Our results were similar to these data, namely nine
(9.89%) MBC cases showing IHC heterogeneous molecular
subtypes between tumor foci, while their histological
appearance was the same. The practical significance of
IHC testing of each focus in MBC cases is highly debated
because its hypothetical predictive value is plagued by
confronts cost-efficiency issues. Reports are showing that
the assessment of IHC features of each focus would have
resulted in different adjuvant treatments in only 12.4%
of patients, concluding that only the biological status of
the most massive tumor should be taken into account [45,
46]. Contrariwise, other studies [25, 32] recommend
IHC testing of each tumor focus. We agree with the last
statement and, in our current practice, we always perform
the IHC assessment of all invasive carcinoma masses
within the breast.
 Conclusions
The comparison between MBC and UBC groups
revealed significant differences among several clinicopathological and IHC features. Although none of our
findings can be considered an independent and specific
negative prognostic or predictive factor for MBC, taken
together, our results strongly suggest that MBC is
biologically a more aggressive type of mammary neoplasia
requiring a more particular therapeutic approach. Furthermore, we consider the pathological and IHC assessment
of each tumor focus in MBC cases to be justified, due to
the relatively frequent intertumoral heterogeneity which
may influence the choice of treatment and hence the
outcome of these patients.
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