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Abstract

This study was conducted on 300 patients with infiltrative breast carcinoma, of which 112 cases underwent radical mastectomy, and 188 were
conservatively operated. Forty-four patients experienced local relapses during the clinical follow-up. The immunohistochemical (IHC) study
used the Labeled Streptavidin Biotin (LSAB)/Horseradish peroxidase (HRP) method, which evaluated the estrogen receptor (ER) and
progesterone receptor (PR), as well as human epidermal growth factor receptor 2 (Her2/neu) expressions in tumor cells. After IHC analysis,
all cases were classified into one of the following four immunophenotypes: ER+/PR+ classical phenotype, ER-/PR-, ER+/PR- and ER-/PR+
phenotypes. Correlating hormonal phenotypes with Her2 status, we found that Her2 is significantly associated more frequently with the
ER+/PR- phenotype, while the absence of Her2 was associated more frequently with the ER+/PR+ phenotype but with no significant
differences. Local recurrences were significantly more common in patients with absent ERs than those who had these receptors present in
the primary tumor. Similarly, mammary tumors with absent PRs recurred significantly more frequently than those with PRs. The positivity of
Her2 is significantly associated with the absence of PRs in both type of surgery (conservative or radical). Local recurrences are significantly
correlated with both negative receptors phenotype, regardless of the type of surgery. IHC markers, represented by hormone receptors for
estrogen and progesterone, and Her2 oncoprotein, can be useful for identifying patients who are at increased risk of local recurrences after
conservative or radical surgery for breast cancer.
Keywords: breast cancer, conservative surgery, hormonal receptor, mammary carcinoma.

 Introduction
Breast cancer is one of the modern world scares. There
are more than 10 million cases per year. It accounts for
25% of the cancer cases and 15% of the cancer deaths.
Its highest prevalence remains in the 55–64 years old
group [1].
With all the medical and technical progress, the current
management guidelines still depend heavily on histological
types, especially on estrogen and progesterone hormone
receptors, as well as the expression of human epidermal
growth factor receptor 2 (Her2) [2]. Unfortunately, no
matter how well these histological types are classified
and used in a sufficient number of good studies, the clinical
outcome of breast cancer still appears to have a mind of
its own. There is hope that, in the future, the increased
availability of fast gene sequencing machines will bring
new insides in this critical oncological area [3].
The classical pattern of breast cancers includes two
main groups, based on estrogen receptor (ER) expression.
ISSN (print) 1220–0522

The ER+ types, depending on various protein expressions
on the luminal side are grossly classified in at least two
groups, luminal A and B, with debate still going on.
Clinically more significant, the ER- groups have been
studied with dedicated attention and classified as Her2+,
basal like tumors and the so-called “normal” breast-like
tumors [4].
Further attempts were made to differentiate luminal
cells, by using cytokeratins expressions (CK7, CK8, CK18,
CK19), mucin 1 (MUC1), α6 integrin, B-cell lymphoma 2
(BCL2), ER, progesterone receptor (PR), GATA3 and
adhesion molecules [5].
Coming closer to the aim of this paper, Her2 is
expressed in 18–20% of all breast cancers. The official
gene name is ERBB2, although due to studies interchangeability reasons most authorities opt for keeping
Her2 designation. Her2 expression has been clinically
correlated with breast cancer outcomes, in the aspect
that Her2 expression warrants a darker prognosis. It is a
perhaps the most relevant (definitely the most known)
ISSN (online) 2066–8279
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oncological marker to warrant a systemic therapy on
breast cancer [6, 7]. Her2 expression might be used as
therapeutic agent indicator, being associated with some
resistance to Tamoxifen or certain chemotherapeutic agents
(non-anthracyclines) [8]. Even more important, new
therapies that aim for Her2 sites (like the Trastuzumab
antibody) have been associated with improved outcomes
[9].
Research on breast cancer stem cells (BCSCs) has
identified some markers [hyaluronan receptor (CD44),
signal transducer CD24 and aldehyde dehydrogenase-1
(ALDH-1)], which were associated with poor prognosis
and resistance to usual therapies [10].
Triple negative tumors have long been a dreaded
clinical encounter. Although triple negative may not be
entirely accurate histologically speaking, a cell type that
lacks ER, PR or Her2 expression is associated with poor
outcome [11].
It is this variability of outcomes with various markers
that pushed towards aim of this paper. Other studies have
focused on similar goals as ours (Nguyen et al. study)
[12] but aimed towards a narrower therapeutic array.
The Kyndi et al. study [13] aimed for the same goal in
the context of radical mastectomy and radiotherapy. It is
expected that the results of this study to be a valuable aid
for all practitioners involved in breast cancer management.
Aim
For the first time in this geographical area, we aimed
for a prognosis association between the histological type
of the breast cancer and the outcome following both
conservative and radical surgery.
 Materials and Methods
The studied material was represented by fragments
of tumoral mammary tissue, which were harvested from
patients with an invasive mammary carcinoma underwent

a conservative or a radical surgery, in two University
Clinics in Craiova (Romania): the Surgical Clinic IV of
the Railroads Hospital and the Surgical Clinic I of the
Emergency County Hospital, over a period of 18 years,
between 1995 and 2012. Out of the 1358 cases of infiltrating mammary carcinomas operated on over this period
of time, 502 cases underwent conservative surgeries and
856 cases underwent radical surgeries. The immunohistochemical (IHC) study included a number of 300 patients
who were represented by the group of patients which
underwent conservative surgeries, represented by 112
cases with infiltrating mammary carcinomas, and by the
group of patients which underwent radical surgeries, represented by 188 cases with infiltrating mammary carcinomas.
Out of the total of immunohistochemically-analyzed cases,
44 cases presented local recurrences (25 cases with infiltrating tumors, which underwent conservative surgeries,
and 19 cases with infiltrating tumors, which underwent
radical surgeries recurred at the local level). The IHC
study was done at the Laboratory of Histology and
Immunohistochemistry of the University of Medicine
and Pharmacy of Craiova.
Immunohistochemistry
The IHC method was based on immunoenzymatic
soluble complexes, called Labeled Streptavidin Biotin
(LSAB)/Horseradish peroxidase (HRP). The set we used
was Universal DAKO LSAB 2 System/HRP. There
were used concentrated antibodies produced by DAKO
Cytomation Company, Denmark, whose dilutions and
pre-treatments are presented in Table 1. In order to
obtain the best dilution, the antibodies were dissolved in
phosphate-buffered saline (PBS)–azide, at the moment
of utilization. From the paraffin blocks analyzed though
IHC for Her2 that received an equivocal 2+ score, we
extracted 4–5 μm thick sections that were exposed on
SuperFrost™ Plus slides and these sections were subject
to chromogenic in situ hybridization (CISH) exam.

Table 1 – Used antibodies, clones, dilutions and the pre-treatment
Antibody

Clone

Dilution

ER

1D5

1:50

PR

PgR 636

1:50

Her2

Polyclonal

1:250

Pre-treatment
EDTA solution, pH 8, 20 minutes
at microwaves
EDTA solution, pH 8, 20 minutes
at microwaves
Citrate solution, pH 6, 20 minutes
at microwaves

Incubation time

External control

0

Mammary carcinoma

One hour at 37 C

0

Mammary carcinoma

30 minutes at room
temperature

Mammary carcinoma

One hour at 37 C

ER: Estrogen receptor; PR: Progesterone receptor; Her2: Human epidermal growth factor receptor 2; EDTA: Ethylenediaminetetraacetic acid.

For the interpretation of the results for the Her2
immunostaining, we used the American Society of Clinical
Oncology (ASCO)/College of American Pathologists (CAP)
recommended criteria (2007) [14]. To quantify the status
of the hormonal receptors, we used the Allred score [15].
Tumors with an Allred score ≤2 were considered negative
and those with an Allred score above 2 were thought of
as positive.
The cases evaluated though the CISH method were
analyzed as follows:
▪ Amplification (high or low) – result was CISH Her2
positive. Tumors with a high amplification of the HER2
gene presented more than 10 points or big clusters, or
multiple points and big clusters that were seen in more
than 50% of the nuclei of the tumor cells for the area
chosen as significant for analyzing. The tumor with a low

amplification of the HER2 gene presented more than 5
but less than 10 points or small clusters, or multiple points
and small clusters in more than 50% on the nuclei of the
tumor cells analyzed.
▪ Lack of amplification – result was CISH Her2
negative. These were either tumors with polysomy of the
chromosome 17: presenting with 3–5 points/nuclei in more
than 50% of all the tumor cells from the selected area;
or diploid tumors with normal status for the HER2 gene
with 1–2 points/nuclei in more than 50% of all tumor cells
from the selected area.
 Results
A number of 112 cases of invasive carcinoma, which
underwent a conservative surgery, and 118 cases of
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invasive carcinoma, which underwent a radical surgery,
have been analyzed. Altogether, a number of 300 cases
were processed immunohistochemically, with a view to
determine the expression of the hormone receptors and
Her2. We need to mention that in this group, which was
immunohistochemically analyzed, there were also included
25 cases of invasive mammary carcinomas, which recurred
ipsilaterally after the conservative surgery, as well as the
19 cases which underwent radical surgeries and presented
local recurrences.
Evaluation of hormone receptors (ER, PR)
expression
The analysis of the immunomarkers to the hormone
receptors (ER and PR) allowed qualifying the analyzed
tumors as immunophenotypes which we later reported
to the status of immunohistochemically detected Her2
protein. Subsequently, the cases with ipsilateral recurrences
were analyzed separately from the point of view of the
hormone receptors expression and Her2 status.
The analysis of ER immunostaining highlighted the
presence of the ERs (Figure 1) in 80 of the 112 (71.42%)
cases which underwent conservative surgeries, and in
136 of the 188 (72.34%) cases which underwent radical
surgeries. The rest was composed of 32 (28.58%) cases
of the ones which underwent conservative surgeries for
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ER (Figure 2), and also 52 (27.66%) cases of the ones
which underwent radical surgeries. Similarly, we followed
the presence of PR immunomarkers and noticed results,
which are similar to ER immunomarkers. Thus, 76 (67.86%)
cases were PR positive (Figure 3) and 36 (32.14%) cases
were PR negative (Figure 4), for the cases which underwent
conservative surgeries, and 129 (68.61%) cases were PR
positive, while 59 (31.39%) cases were PR negative, for
the cases with radical mastectomy (Table 2). The statistical
analysis did not show significant differences regarding
the positivity rate of ER and PR in the number of people
who underwent conservative surgeries, in comparison with
the ones who underwent conservative surgeries (p=0.864
and p=0.89, respectively).
Afterwards, each of the 300 cases were classified
according to one of the following four immunophenotypes:
the ER+/PR+ classical phenotype (70 cases which underwent conservative surgeries and 119 cases which underwent
radical surgeries); the ER-/PR- phenotype (25 cases which
underwent conservative surgeries and 41 cases which
underwent radical surgeries); the ER+/PR- phenotype
(11 cases which underwent conservative surgeries and
18 cases which underwent radical surgeries); and the
ER-/PR+ phenotype (six cases which underwent conservative surgeries and 10 cases which underwent radical
surgeries).

Figure 1 – Positive immunomarker for estrogen receptor
(ER) in tumoral cells (infiltrating mammary carcinoma).
Anti-ER antibody immunostaining, ×100.

Figure 2 – Negative immunomarker for estrogen receptor
(ER) in tumoral cells, internal positive control (normal
ducts and acini). Anti-ER antibody immunostaining, ×100.

Figure 3 – Positive immunomarker for progesterone
receptor (PR) in tumoral cells (infiltrating mammary
carcinoma). Anti-PR antibody immunostaining, ×100.

Figure 4 – Negative immunomarker for progesterone
receptor (PR) in tumoral cells, internal positive control
(normal ducts and acini). Anti-PR antibody immunostaining, ×100.
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Table 2 – The distribution of the cases according to the ER and PR immunomarkers
ER+
No. of cases
Percentage

ER-

PR+

PR-

C

R

C

R

C

R

C

R

80
71.42%

136
72.34%

32
28.58%

52
27.66%

76
67.86%

129
68.61%

36
32.14%

59
31.39%

ER: Estrogen receptor; PR: Progesterone receptor; C: Conservative; R: Radical.

The hormone immunophenotype which was the most
frequently met was the classical one with both hormone
receptors present (ER+/PR+), both for the cases which
underwent conservative surgeries (70 cases, 63.41%),
and in the case of patients with radical mastectomy (119
cases, 63.3%). In the immunophenotype with both negative
hormone receptors (ER-/PR-), there were 25 (21.95%) cases

which underwent conservative surgeries and 41 (21.81%)
cases after the radical surgeries, while the immunophenotypes with only one positive hormone receptor (ER+/PRand ER-/PR+) included the fewest cases, being represented
by 11 (9.82%) and six (5.36%) cases for conservative
surgeries and 18 (9.57%) along with 10 (5.32%) cases for
radical surgeries (Table 3; Figure 5).

Table 3 – The frequency of hormone immunophenotypes
ER+/PR+
No. of cases
Percentage

ER-/PR-

ER+/PR-

ER-/PR+

C

R

C

R

C

R

C

R

70
62.5%

119
63.3%

25
22.32%

41
21.81%

11
9.82%

18
9.57%

6
5.36%

10
5.32%

ER: Estrogen receptor; PR: Progesterone receptor; C: Conservative; R: Radical.

Figure 5 – Distribution of cases according to the immunophenotypes of hormone receptors. ER: Estrogen receptor;
PR: Progesterone receptor.

Evaluation of the status of Her2/neu protein
The interpretation of the immunomarker for Her2
oncoprotein was done according to the ASCO/CAP
recommendations, the cases being classified as follows:
0 (negative), 1+ (negative), 2+ (slightly positive –
doubtful) and 3+ (positive). In Table 4, we presented the
classification according to the Her2 score amongst the
112 mammary carcinomas that underwent conservative
surgeries.
Table 4 – The distribution of the cases which underwent
conservative surgeries according to Her2/neu score
Her2/neu
Score 0
No. of cases
46
Percentage
41.08%

Her2/neu
Score 1+
38
33.92%

Her2/neu
Score 2+
22
19.64%

Her2/neu
Score 3+
6
5.36%

Her2/neu: Human epidermal growth factor receptor 2.

The cases with Her2 2+ (score) immunomarker were
borderline (equivocal) from the point of view of Her2
positivity and had to undergo further examination, which
is required in such cases. Therefore, these cases were
studied through CISH. After the CISH examination of
the 22 cases with Her2 2+ equivocal immunomarker,
which underwent conservative surgeries, it was found that
nine cases presented the amplification of HER2 gene

and were qualified as positive, while 13 cases were nonamplified and were qualified as negative. Thus, in the
group of the patients who underwent conservative surgeries,
there were 15 cases with HER2+ status after the CISH
examination (six cases with IHC 3+ score and nine cases
with IHC 2+ score and the amplification of HER2 gene).
Similarly, the 38 cases which underwent radical surgeries
with Her2 2+ immunomarker were separated after the
CISH examination in 15 cases with the amplification of
HER2 gene and 23 non-amplified cases. Consequently, in
the group of the patients who underwent radical surgeries,
there were 24 cases with HER2+ status (nine cases with
IHC 3+ score and 15 cases with IHC 2+ score and the
amplification of HER2 gene) (Table 5).
Table 5 – The distribution of the cases which underwent
radical surgeries according to Her2/neu score
Her2/neu
Score 0
No. of cases
77
Percentage
40.96%

Her2/neu
Score 1+
64
34.04%

Her2/neu
Score 2+
38
20.21%

Her2/neu
Score 3+
9
4.79%

Her2/neu: Human epidermal growth factor receptor 2.

After the definitive determination of Her2 status by
means of IHC analysis (Figures 6–9), combined with the
CISH examination, there were obtained the correlations
of HER2 status with the four immunophenotypes for the
groups of patients who underwent conservative surgeries
(Table 6) or radical surgeries (Table 7).
In relation to the hormone phenotypes, we noticed
that the tumors with both hormone positive receptors
(ER+/PR+ phenotype) are more frequently HER2- (Table 7)
than HER2+ [95.71% vs. 4.29% for the cases who underwent conservative surgeries (Figure 10) and 95.78% vs.
4.2% for the cases who underwent radical surgeries
(Figure 11)]. On the other hand, the tumors lacking in
the two hormone receptors (ER-/PR- phenotype) were
HER2- in 76% of the cases who underwent conservative
surgeries and in 78.05% of the cases who underwent
radical surgeries (Figure 9), and HER2+ in 24% of the
cases who underwent conservative surgeries and 21.95%
of the cases who underwent radical surgeries (Figure 7).
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The mammary carcinomas lacking in PR (ER+/PRphenotype) were HER2- in 54.55% of the cases who
underwent conservative surgeries and 55.56% of the
cases which underwent radical surgeries, and the HER2+
ones were found 45.45% of the cases which underwent
conservative treatments and 44.44% of the cases which
underwent radical treatment (Figure 8), while the carcinomas lacking in ER (ER-/PR+ phenotype) were HER2in 83.33% of the cases which underwent conservative
surgeries and in 80% of the cases which underwent radical
surgeries. Thus, we observed that HER2 positivity is
associated most frequently to the ER+/PR- phenotype
(45.45% of the cases which underwent conservative
surgeries and 44.44% of the cases which underwent
radical surgeries), this association being significant from
the statistical point of view both for the cases which
underwent conservative surgeries (p=0.0085) and for the
cases which underwent radical surgeries (p=0.00028).
The absence of HER2 was most frequently associated
with the ER+/PR+ phenotype (95.71% of the conservative
cases and 95.78% of the radical cases) (Figure 6), between
the HER2- status and the hormone phenotypes not existing
significant correlations from the statistical point of view
(p=0.758 for the cases which underwent conservative
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surgeries and p=0.552 for those which underwent radical
surgeries).
Immunohistochemical analysis of the cases
with recurrences
Out of the 502 cases of mammary carcinomas which
underwent conservative surgeries, a number of 25 (5.18%)
cases presented ipsilateral local recurrences. Out of the
856 tumors which underwent radical surgeries, a number
of 19 (2.22%) cases recurred locally and were included
in this IHC study.
The IHC analyzed local ipsilateral recurrences in the
case of invasive mammary carcinomas which underwent
conservative surgeries (Table 8) and radical surgeries
(Table 9), respectively, were more frequent for ER- tumors
in comparison with ER+ tumors [16 (50%) cases vs. nine
(11.25%) cases for the recurrences after conservative
surgeries; 12 (23.08%) cases vs. seven (5.15%) cases for
the recurrences after radical surgeries]. The statistical
analysis proved that the recurrences were more significantly frequent at the ER- patients, in comparison with
patients having ER+ primary tumor (p=0.0078 for the
conservative group and p=0.0014 for the radical group,
respectively).

Figure 6 – Invasive mammary carcinoma: Her2 negative
(0), ER+/PR+. Anti-Her2 antibody immunostaining, ×100.
Her2: Human epidermal growth factor receptor 2; ER:
Estrogen receptor; PR: Progesterone receptor.

Figure 7 – Invasive mammary carcinoma: Her2 positive
(3+), ER-/PR-. Anti-Her2 antibody immunostaining, ×200.
Her2: Human epidermal growth factor receptor 2; ER:
Estrogen receptor; PR: Progesterone receptor.

Figure 8 – Invasive mammary carcinoma: Her2 positive
(3+), ER+/PR-. Anti-Her2 antibody immunostaining, ×100.
Her2: Human epidermal growth factor receptor 2; ER:
Estrogen receptor; PR: Progesterone receptor.

Figure 9 – Invasive mammary carcinoma: Her2 negative
(0), ER-/PR-. Anti-Her2 antibody immunostaining, ×100.
Her2: Human epidermal growth factor receptor 2; ER:
Estrogen receptor; PR: Progesterone receptor.
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Figure 10 – The distribution of Her2 status according
to hormone receptor immunophenotypes for conservative
surgeries. ER: Estrogen receptor; PR: Progesterone
receptor.
Table 6 – The distribution of HER2 status according
to hormone receptor immunophenotypes for the groups
of patients who underwent conservative surgeries
HER2 status

HER2+ (15)

HER2- (97)

ER+/PR+ (70)

3 (4.29%)

67 (95.71%)

ER-/PR- (25)

6 (24%)

19 (76%)

ER+/PR- (11)

5 (45.45%)

6 (54.55%)

ER-/PR+ (6)

1 (16.67%)

5 (83.33%)

HER2: Human epidermal growth factor receptor 2 gene; ER: Estrogen
receptor; PR: Progesterone receptor.

Table 7 – The distribution of HER2 status according
to hormone receptor immunophenotypes for the groups
of patients who underwent radical surgeries
HER2 status

HER2+ (24)

HER2- (164)

ER+/PR+ (119)

5 (4.2%)

114 (95.78%)

ER-/PR- (41)

9 (21.95%)

32 (78.05%)

ER+/PR- (18)

8 (44.44%)

10 (55.56%)

ER-/PR+ (10)

2 (20%)

8 (80%)

HER2: Human epidermal growth factor receptor 2 gene; ER: Estrogen
receptor; PR: Progesterone receptor.

Table 8 – The distribution of recurrences depending
on HER2 status and the status of hormone receptors
for the cases which underwent conservative surgeries
Analyzed
parameters

No. of recurrences after
Percentage
conservative surgeries
Status of hormone receptors
ER+
80
9
11.25%
ER32
16
50%
PR+
76
9
11.84%
PR36
16
44.44%
Hormone immunophenotypes
ER+/PR+
70
9
12.85%
ER+/PR11
0
0%
ER-/PR+
6
0
0%
ER-/PR25
16
64%
HER2 status (post in situ hybridization)
HER2+
15
8
53.33%
HER297
17
17.53%
N

HER2: Human epidermal growth factor receptor 2 gene; N: No. of
cases; ER: Estrogen receptor; PR: Progesterone receptor.

Figure 11 – The distribution of Her2 status according
to hormone receptor immunophenotypes for radical
surgeries. ER: Estrogen receptor; PR: Progesterone
receptor.
Table 9 – The distribution of recurrences depending
on HER2 status and the status of hormone receptors
for the cases which underwent radical surgeries
Analyzed
parameters

No. of recurrences after
Percentage
radical surgeries
Status of hormone receptors
ER+
136
7
5.15%
ER52
12
23.08%
PR+
129
7
5.43%
PR59
12
20.34%
Hormone immunophenotypes
ER+/PR+
119
7
5.88%
ER+/PR18
0
0%
ER-/PR+
10
0
0%
ER-/PR41
12
29.27%
HER2 status (post in situ hybridization)
HER2+
24
6
25%
HER2164
13
7.93%
N

HER2: Human epidermal growth factor receptor 2 gene; N: No. of
cases; ER: Estrogen receptor; PR: Progesterone receptor.

Similarly, we noticed that the PR- mammary tumors
recurred more frequently in comparison with the PR+ ones,
both for the recurrences registered after the conservative
surgeries and after the radical surgeries [16 (44.44%) cases
vs. nine (11.84%) cases for the recurrences after the
conservative surgeries; 12 (20.34%) cases vs. seven (5.43%)
cases for the recurrences after the radical surgeries], the
difference being also statistically significant (p=0.039
for the group of patients which underwent conservative
surgeries and p=0.0054 for the group of patients which
underwent radical surgeries).
As regards the hormone immunophenotypes, it was
remarked that the most frequent recurrences occurred
within the phenotype with both negative hormone receptors
(ER-/PR-), the patients with this phenotype presenting
recurrences for 16 (64%) cases after the conservative
surgeries and for 12 (29.27%) cases after the radical
surgeries, respectively. Next, there was the phenotype
with both positive hormone receptors (ER+/PR+) out of
which nine (12.85%) cases recurred after the conservative
surgeries and seven (5.88%) cases recurred after the radical
surgeries, respectively. The other hormone phenotypes,
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the ones with one of the receptors absent, did not feature
recurrences in the present study, either after the
conservative or the radical surgeries. The correlations of
the ipsilateral recurrences with the hormone immunophenotypes were statistically significant, the recurrences
being significantly correlated with the both negative
receptors phenotype (p=0.00041 for the group of patients
who underwent a conservative surgery and p=0.0096 for
the group of patients who underwent a radical surgery,
respectively).
Analyzing the correlations between the HER2 status
(after the complete IHC analysis accompanied by CISH)
and the local ipsilateral recurrences after the conservative
surgeries, we noticed that these were three times more
frequent in the case of HER2+ mammary carcinomas, in
comparison with the HER2- ones (53.33% vs. 17.53% of
the cases). The same report was also met in the case of
the radical surgeries, in what concerns the correlation
between HER2 status and the local recurrence (25% vs.
7.93% of the cases). Thus, among HER2+ tumors, eight
cases recurred after the conservative surgeries and six
cases recurred after the radical surgeries, while for HER2tumors, 17 cases recurred after the conservative surgeries
and 13 cases recurred after radical surgeries. Thus,
comparing the recurrences in the group of HER2+ patients
with the ones in the group of HER2- patients, we noticed
statistically significant differences for both groups of
patients (p=0.024 for the group of patients who underwent
conservative surgeries and p=0.026 for the group of
patients who underwent radical surgeries). The statistical
analysis of the studied parameters in comparison with
ipsilateral tumoral recurrences is represented in Table 10.
Table 10 – Statistical analysis of the studied parameters in comparison with the ipsilateral tumoral
recurrences
p
p
conservative
radical
Status of hormone receptors
ER-/ER+
0.0078* (HS)
0.0014* (HS)
PR-/PR+
0.0029* (HS)
0.0054* (HS)
HER2 status (post in situ hybridization)
HER2-/HER2+
0.024* (S)
0.026* (S)

Analyzed parameters

ER: Estrogen receptor; PR: Progesterone receptor; HER2: Human
epidermal growth factor receptor 2 gene; HS: Highly significant; S:
Significant; *p<0.05.

 Discussions
From the total of 1358 cases of infiltrating mammary/
breast carcinomas operated in the period between 1995–
2012 (502 cases which underwent conservative surgeries
and 856 cases which underwent radical surgeries), a
number of 300 cases of infiltrating mammary/breast
carcinomas was selected for the IHC study (112 cases
which underwent conservative surgeries and 188 which
underwent radical surgeries). This IHC study followed
establishing the ER and PR immunoexpression, as well
as of the expression of the Her2/neu oncoprotein. We
mention that in the IHC study there were included all
the cases that recurred locally, including the 25 cases of
infiltrating mammary/breast carcinomas which underwent
conservative surgeries and presented local recurrences,
as well as the 19 cases of infiltrating carcinomas which
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underwent radical surgeries and presented local recurrences.
In our study, we firstly analyzed the nuclear immunomarking for the hormones (ER and PR) and the membrane
marker for Her2/neu oncoprotein. Subsequently, the
analyzed carcinomas were divided into four groups,
depending on the hormones phenotypes: ER+/PR+,
ER+/PR-, ER-/PR- and ER-/PR+.
The analysis of the ER immunostaining highlighted
the presence of the ERs in 80 (71.42%) cases of the
ones which underwent conservative surgeries and in 136
(72.34%) cases from the 188 which underwent radical
surgeries. Similarly, the presence of PR immunomarker
was noticed for 76 (67.86%) cases which underwent
conservative surgeries and for 129 (68.61%) cases with
a radical mastectomy. The statistical analysis did not
reveal significant differences concerning the positivity rate
of ER and PR in the group of patients who underwent
conservative surgeries, in comparison with the group
which underwent radical surgeries (p=0.864 and p=0.89,
respectively).
The positivity rate of the two types of hormone
receptors in our study was also reported by Rouanet
et al. (2014) in the study made on the patients who
underwent conservative surgeries or radical surgeries for
mammary/breast tumors of small dimensions (T1a and
T1b), where they observed that most of the patients (91%)
present tumors with positive hormone receptors (ER or
PR), 87% of the cases being ER+ tumors [16].
Subsequently, each of the cases which underwent
conservative and radical surgeries were classified depending on one of the following four immunophenotypes:
ER+/PR+ classical phenotype (70 cases which underwent
conservative surgeries and 119 cases which underwent
radical surgeries); ER-/PR- phenotype (25 cases which
underwent conservative surgeries and 41 cases which
underwent radical surgeries); ER+/PR- phenotype (11 cases
which underwent conservative surgeries and 18 cases which
underwent radical surgeries); and ER-/PR+ phenotype
(six cases which underwent conservative surgeries and
10 cases which underwent radical surgeries). The most
frequently met hormone immunophenotype was the classical
one, with both positive hormone receptors (ER+/PR+),
both for the cases which underwent conservative surgeries
(70 cases, 63.416%), as well as in the case of patients
with radical mastectomy (119 cases, 63.3%). For the
immunophenotype with both negative hormone receptors
(ER-/PR-), there were 25 (21.95%) cases which underwent
conservative surgeries and 41 (21.81%) cases which
underwent radical surgeries. The immunophenotypes with
one positive hormone receptor (ER+/PR- and ER-/PR+,
respectively) included the fewest cases, being represented
by 11 (9.82%) and six (5.36%) cases, respectively, for
conservative surgeries, and by 18 (9.57%) and 10 (5.32%)
cases, respectively, for radical surgeries.
The results were similar to those of other researchers,
who noticed that approximately 50% of the invasive
mammary carcinomas express both types of hormone
receptors, and approximately 25% lack in ER and PR
[17]. In what concerns the cases with a heterogeneous
phenotype, it seems that the benefit of hormone therapy
decreases to below half the cases in which one of the
receptors is missing, in comparison with the cases which
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express both types of receptors. Thus, studies show that
the ER+/PR- phenotype represent a distinct subgroup of
mammary/breast carcinomas, as they present aggressive
clinical and biological characteristics and have the most
diminished benefit with hormone therapy, in comparison
with all the other phenotypes [18].
The analysis of Her2 oncoprotein immunomarker
allowed classifying the 112 mammary carcinomas which
underwent conservative surgeries, depending on Her2
score, thus: score 0 – 46 (41.08%) cases, score 1+ – 38
(33.92%) cases, score 2+ – 22 (19.64%) cases, and score
3+ – six (5.36%) cases. The cases who underwent radical
surgeries were classified depending on Her2 score: score 0
– 77 (40.96%) cases, score 1+ – 64 (34.04%) cases,
score 2+ – 38 (20.21%) cases, and score 3+ – nine (4.79%)
cases. Following the CISH examination in the group of
patients who underwent conservative surgeries, there were
15 cases with HER2+ status, six cases with IHC 3+ score,
and nine cases with IHC 2+ score, which presented the
amplification of HER2 gene after in situ hybridization.
In the group of patients who underwent radical surgeries,
there were 24 cases with HER2+ positive, nine cases with
IHC 3+ score and 15 cases with IHC 2+ score, and the
amplification of the HER2 gene after in situ hybridization.
Thus, the group which underwent a conservative surgery
included 15 (13.39%) HER2+ cases and 97 (86.61%)
HER2- cases, and the group which underwent a radical
surgery included 24 (12.76%) HER2+ cases and 164
(87.24%) HER2- cases. According to the statistics, 20–
30% of the mammary carcinomas present HER2 receptor
overexpression and it is associated with an unfavorable
prognosis, being a predictive risk factor for survival [19].
Following the correlations between the immunohistochemically-studied parameters (hormone receptors and
Her2 oncoprotein), we observed that Her2 positivity is
associated more frequently with the ER+/PR- phenotype
(45.45% of the cases which underwent conservative
surgeries and 44.44% of the cases which underwent
radical surgeries), this association being statistically significant both for the cases which underwent conservative
surgeries (p=0.0085), as well as for the cases which
underwent radical surgeries (p=0.00028). The absence of
Her2 oncoprotein was associated more frequently with
the ER+/PR+ phenotype (95.71% of the cases which
underwent conservative surgeries and 95.78% of the cases
which underwent radical surgeries). Between the HER2status and the hormone phenotypes there are not statistically significant correlations (p=0.758 for the cases
which underwent conservative surgeries and p=0.552
for the cases which underwent radical surgeries). In the
study of Rouanet et al. [16], when they took into consideration the groups depending on HER2 status and the
status of hormone receptors (HR), the distribution of the
patients was the following: HER2-/HR+ in 87% of the
cases; HER2-/HR- in 7% of the cases; HER2+/HR+ in
4% of the cases; and HER2+/HR- in 2% of cases, the
results being similar to the ones obtained in our study.
The same study shows that HER2-/HR+ tumors have the
best prognosis, with a survival global rate of 94% and
survival without disease of 89%, at 10 years. Moreover, in
the study of Arvold et al., referring to local recurrences
after the breast conservative surgery, HER2- and HR+

cases represented the great majority (mammary cancer
of luminal A and luminal B types represented 76.91% of
the cases) [20].
In what concerns the IHC analyzed ipsilateral local
recurrences, in the case of invasive mammary carcinomas
which underwent conservative and radical surgeries,
respectively, we observed that these recurrences were much
more frequent for ER- tumors in comparison with ER+
tumors (50% vs. 11.25% for recurrences after conservative
surgeries and 23.08% vs. 5.15% for recurrences after
radical surgeries). The statistical analysis proved that
recurrences were more frequent statistically significant for
ER- patients in comparison with the ones who had ER+
primary tumor (p=0.0078 for the patients who underwent
conservative surgeries and p=0.0014 for the ones who
underwent radical surgeries). Similarly, we observed
that PR- mammary tumors recurred more frequently in
comparison with PR+ ones, both for recurrences registered
after conservative surgeries and after radical surgeries
(44.44% vs. 11.84% for recurrences after conservative
surgeries and 34% vs. 5.43% for recurrences after radical
surgeries), the differences being, also, statistically significant (p=0.039 for the group of patients who underwent
conservative surgeries and p=0.0054 for the group of
patients who underwent radical surgeries).
The study of Voduc et al. [3], done on 2985 mammary
tumors which underwent either conservative or radical
surgeries, showed that local and regional recurrences at
patients with luminal A-type tumors (ER+/PR+/Her2-),
which underwent conservative surgeries, had a rate of
only 8% and 3%, respectively, 10 years after the surgery
and the prognosis was the most favorable. Similarly, the
same study shows that in the group with a mastectomy,
the univariate analysis exhibited statistically significant
differences about locoregional recurrences. Thus, after
mastectomy, the patients with luminal A-type tumors
had the best prognosis and the lowest rates of local and
regional recurrences 10 years after the surgery (8% and
4%, respectively) [3].
In what concerns hormones immunophenotypes, we
noticed that the most frequent recurrences appeared in
the case of the phenotype with both negative hormone
receptors (ER-/PR-), the patients with this phenotype
presenting recurrences in 16 (64%) cases after conservative surgeries and in 12 (29.27%) cases after radical
surgeries. Next was the both positive receptors phenotype
(ER+/PR+) of which nine (12.85%) cases recurred after
the conservative surgeries and seven (5.88%) cases after
radical surgeries. The other hormone phenotypes, such as
the ones with one negative receptor, did not present any
recurrences in our study either after conservative surgeries
or radical surgeries. The correlations between the ipsilateral
recurrences and the hormones immunophenotypes were
statistically significant, the recurrences correlating with
the phenotype with both negative receptors no matter the
type of the surgeries (p=0.00041 for the group of patients
who underwent a conservative surgery and p=0.0096 for
the group of patients who underwent a radical surgery).
Analyzing the correlations between Her2 status (after
the complete IHC analysis along with the CISH) and the
local ipsilateral recurrences after the conservative surgeries,
we noticed that they were three times more frequent in

Assessment of hormonal receptor immunoexpression and Her2 status in invasive breast cancer…

the case of Her2+ mammary carcinomas in comparison
with the Her2- ones (53.33% vs. 17.53% of the cases).
The same report was also met in the case of radical
surgeries concerning the correlation between the Her2
status and the local recurrence (25% vs. 7.93% of the
cases). Thus, of the Her2+ tumors, eight cases recurred
after conservative surgeries and six cases after radical
surgeries, while from Her2- tumors, 17 cases recurred
after conservative surgeries and 13 cases after radical
surgeries. Thus, comparing the recurrences occurred in the
group of Her2+ patients with the ones which occurred in
the group of Her2- patients, we obtained statistically
significant differences, the Her2+ tumors presenting
recurrences much more frequently, no matter the type of
the surgery (p=0.024 for the group of the patients who
underwent conservative surgeries and p=0.026 for the
group of the patients who underwent radical surgeries).
The analysis performed by Ishitobi et al. (2012) [21]
supports the results of the present work, the authors
observing that none of the patients who underwent
conservative surgeries and who had an ER+ and Her2mammary carcinoma did not develop tumoral ipsilateral
recurrences and the frequency of recurrences for this subgroup was significantly lower that for the patients with
another status of ER and Her2. For the patients who
underwent radical surgery (mastectomy), a Danish trial
on 1000 patients, analyzing the prognosis and predictive
values of ER, PR and Her2, showed that the triple negative
sub-type of mammary tumors (ER-/PR-/Her2-) and the
Her2+ subtype (ER-/PR-/Her2+) represent predictive
independent factors for locoregional recurrences [22].
Moreover, our results were in accordance with a series of
other results of previous studies which show that luminal A
mammary tumors (with both HR+ and Her2-) have the
best prognosis in what survival is concerned [23].
In the case of patients with a mastectomy, in the
univariate analysis, the ER+ or PR+ cases, or the combination of ER+ with PR+, were strongly associated with
a reduced rate of locoregional recurrences, while the basal
mammary carcinoma (ER-/PR-/Her2-, triple negative) is
associated with a high rate of locoregional recurrences.
Consequently, this triple negative phenotype must be
considered together with other predictive factors of locoregional recurrences when patients are selected for postmastectomy radiotherapy [23, 24].
Our study proves that IHC markers, represented by
ERs and PRs, along with Her2 oncoprotein (markers with
major implications in the therapy of mammary cancer)
can be very useful for the identification of patients with
a high of local recurrences after conservative and radical
surgery of mammary cancer. Still, the biological mechanisms, which are at the basis of these observations,
remain too little known [25–28].
 Conclusions
The total resection of the sternum is feasible in selected
cases of oligometastatic breast cancer involving only the
sternum. Mammary carcinomas express ER and PR in the
majority of cases, without any significant differences
regarding the positivity rate of ER and PR, in the cases
of the patients who underwent conservative surgeries, in
comparison with the ones who underwent radical surgeries.
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The local recurrences are more frequent statistically
significant in the case of ER- patients, in comparison
with patients having ER+ primary tumor, no matter the
type of the surgery. The IHC markers represented by ER
and PR, and by the Her2 oncoprotein, can be very useful
for the identification of the patients who present a high
risk of local recurrences after conservative or radical
surgery of mammary cancer.
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