The European Research Journal 2021;7(1):66-73 Original Article

DOI: 10.18621/eurj.560939 Pathology

Estrogen receptor expression in normal breast epithelium
in invasive ductal carcinoma

Taskin ErKiniiresin!®, Hakan Demirci’®, Fiigen Vardar Aker’®

'Department of Pathology, University of Health Sciences, Bursa Yiiksek Ihtisas Training and Research Hospital, Bursa, Turkey
2Department of Family Medicine, University of Health Sciences, Bursa Yiiksek Ihtisas Training and Research Hospital, Bursa, Turkey
3Department of Pathology, University of Health Sciences, Haydarpasa Numune Training and Research Hospital, Bursa, Istanbul, Turkey

ABSTRACT

Objectives: Invasive ductal carcinomas (IDCs) are the most important group of malignant breast tumors and
constitute 75-80% of breast carcinomas. While IDCs often present with ductal carcinoma in situ (DCIS), they
sometimes include a low level of DCIS or they do not include any accompanying DCIS at all. We planned this
study to compare estrogen receptor (ER) expression levels in normal mammary epithelium in IDCs with
extensive DCIS (Group I) and IDCs without DCIS (Group II).

Methods: Eighty IDC cases selected from among samples that were analyzed in our pathology laboratory.
The cases were assessed retrospectively in light of immunohistochemical analysis results and pathology reports.
Evaluation of immunohistochemistry: ER positivity in IDC was defined with a nuclear staining of more than
10% of cancer cells regardless of intensity of staining. Presence of cells showing nuclear staining for normal
breast epithelium was classified in 4 groups according to their quantity and intensity. These were: 0-None: No
staining was observed, 1-Single: One or two positive cells, 2-Dispersed: Dispersed positive cells surrounded
by negative cells, 3-Adjoined: 10 or more positive cells contacting each other.

Results: Statistically no significant difference was found between Group I and Group II in terms of ER
expression. Group I were more prevalent in younger and in the premenopausal period than Group II.
Conclusions: According to our study, there was no difference between Group I and Group II in terms of ER
expression. But the significantly presence Group I in more young people and in premenopausal women suggests
that these carcinomas develop due to high estrogen levels and that Group II develop independently than
estrogen. This suggests that these groups may have different carcinogenesis and etiologies. We therefore think
that this first study on IDCs with extensive DCIS and IDCs without DCIS should be supported by new research
studies.
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reast cancer is the second most prevalent type of nisms of breast carcinogenesis are not yet completely
B cancer throughout the world and it is the fifth understood.

most common cause of death-related to cancer [1]. Histologically, estrogen receptor (ER) is expressed
Several researchers believe that breast carcinogenesis  in approximately 4-15% of normal human mammary
is a multi-step process [2], yet the etiologic mecha- epithelial cells (HMEC) [3, 4]. ER has a key role in
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progression of early breast lesions towards breast can-
cer [5]. Moreover, ER is an admitted factor of prog-
nosis and prediction for breast cancer [6]. More than
50 % of malignant neoplasms coming from breast
gland epithelium are ER+ [7]. It is also reported that
estradiol causes breast cancer formation with its both
ER dependent and genotoxic ER — free effects [8]. An-
other study suggests that breast cancers of gene ex-
pression patterns ER+ and ER- can originate from
different stem cells and ER- breast cancers develop in-
dependently from estrogen [9, 10]. All this information
and additional research performed in the past fifty
years show that estrogen and ERs have important roles
in breast carcinogenesis [11, 12].

Invasive ductal carcinomas (IDCs) are the most
important group of malignant breast tumors and con-
stitute 75-80% of breast carcinomas [13, 14]. While
IDCs often present with ductal carcinoma in situ
(DCIS), they sometimes include a low level of DCIS
or they do not include any accompanying DCIS at all.
If there exists a DCIS in or around the IDC that con-
stitutes at least 25% of the neoplasm, this is called IDC
including extensive DCIS. When invasive ductal car-
cinomas are accompanied by DCIS, there is a signifi-
cant association between histological degrees of IDC
and DCIS components [15]. This hypothesis is sup-
ported by genetic studies showing similar patterns of
loss of heterozygosity (LOH) in both invasive and
DCIS components of the same tumor [16]. ER expres-
sion in breast tissue is higher in the epithelium show-
ing proliferative changes around the carcinoma [17].
A positive correlation of ER levels is also reported be-
tween tumor and benign tissue neighboring the tumor
[18].

The rate of ER positive cells in premenopausal
women is between 4% and 15% depending on the
phase of menstrual cycles. These cells are dispersed
one by one and they are surrounded by ER negative
cells [2, 19, 20]. The number of ER positive cells in-
creases with advanced age [21].

We planned this study to compare ER expression
levels in normal mammary epithelium around carci-
nomas in women with IDC with extensive DCIS (a
rate of 30% and above) (Group 1) and without DCIS
(a rate of 5% and less) (Group II). Moreover, we ana-
lyzed the association between the two groups in terms
of parameters such as age, menopausal status, tumor
diameter, number of tumor foci, Nottingham histolog-

ical grade, ER in carcinoma, progesterone receptor
(PR) and C-erb-B2 expression status, lymph node
metastasis status and also status of these parameters
in all IDCs.

METHODS

Ethics committee approval for the study was
obtained from the clinical research ethics committee
of our institution. A total of 80 IDC cases selected
from among breast mastectomy samples that were
analyzed in our pathology laboratory were assessed.
Forty-two of these were Group I and 38 were Group
II. The cases were assessed retrospectively in light of
immunohistochemical analysis results, pathology
reports and information gathered from interrogations
through telephone conversations.

The samples were paraffin-embedded blocks
obtained from pathologic samples of 80 female
patients (Group I 42 female patients and group II 38
female patients) who underwent mastectomy or breast
protective surgical treatment in our hospital. In routine
standard sampling, 3 samplings were performed on
average from the tumor tissue.

The samples were fixed in 10% neutral buffered
formalin for 24-48 hours and were embedded in
paraffin. In each case, a sufficient tumor sample and a
block including normal breast tissue around the tumor
were selected. Dako EnVision+kit (DakoCytomation,

Fig. 1. Estrogen receptor positivity in invasive ductal carci-
noma.
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Fig. 2. Estrogen receptor expression pattern group 0: No
staining is observed in normal breast ductus epithelium.

Glostrup, Denmark) was used manually following the
manufacturer’s instructions. Preparations were
deparaffinized in xylene and rehydrated gradually in
ethanol/water mixture series. Antigen retrieval process
was applied to preparations, which were heated in a
water bath of 95-99 C for 40 minutes in “target
retrieval solution high pH (Dakocytomation)”. After
20 minutes of cooling, sections were processed with
primary antibody for 30 minutes following exposure
to 3% hydrogen peroxide for 5 minutes at room
temperature. Monoclonal mouse anti-human ER

Fig. 4. Estrogen receptor expression pattern group 2: There
is linear or dispersed cellular staining consisting of less than
10 cells adjoined to each other in normal breast ductus ep-
ithelium.

Fig. 3. Estrogen receptor expression pattern group 1: Duc-
tus epithelium cells are observed with one or two stained
cells in normal breast ductus epithelium.

(clone 1d5; Dakocytomation) antibody was used at
1/50 dilution.

Evaluation of immunohistochemistry: ER
positivity in IDC was defined with a nuclear staining
of more than 10% of cancer cells regardless of
intensity of staining (Fig. 1). Presence of cells showing
nuclear staining for normal breast epithelium was
classified in 4 groups according to their quantity and
intensity. These were: 0-None: No staining was
observed (Fig. 2), 1-Single: One or two positive cells
(Fig. 3), 2-Dispersed: Dispersed positive cells
surrounded by negative cells (Fig. 4), 3-Adjoined: 10
or more positive cells contacting each other (Fig. 5)
[22].

Fig. 4. Estrogen receptor expression pattern group 3: There
is adjoining linear staining consisting of more than 10 cells
in normal breast ductus epithelium.
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Table 1. Relation between negative and positive distribution of ER expression pattern

groups 0, 1, 2, 3 in normal breast epithelium around the carcinoma

ER Pt. ER Pt. ER Pt. ERPt.  pvalue
NME 0 NME 1 NME 2 NME 3
ERinIDC  Negative 8 (100.0%) 5(29.4%)  10(303%)  6(31.6%)  y:14.7
Positive 0 (0.0%) 12(70.6%)  23(69.7%) 13 (68.4%)  0.002

ER = Estrogen receptor, Pt = pattern, NME = normal mammary epithelium, IDC = invasive ductal carcinoma

Statistical Analysis

In this study, statistical analyses were performed
with NCSS 2007 package software. Besides
descriptive statistical methods (mean, standard
deviation) for assessment of data, Kruskal Wallis
(KW) test was used for multiplex group comparisons,
Dunn’s multiple comparison test was used for sub-
group comparisons, Mann-Whitney (MW) U test was
used for comparison of double groups and Chi-square
test was used for comparison of qualitative data. The
results were assessed at a level of significance of p <
0.05.

RESULTS

Statistically no significant difference was found
between Group I and Group II in terms of ER
expression in normal breast epithelium around the
carcinoma. Statistically no significant difference was
found between Group I and Group II in terms of
expression pattern in normal breast epithelium around
the carcinoma (0, 1, 2 and 3), tumor diameter,
metastatic lymph node quantity, metastatic lymph
node involvement phase, total Nottingham
Histological Score and Nottingham histological grade.

In invasive ductal carcinomas, statistically a
significant difference was observed between
expression pattern groups (0, 1, 2 and 3) of ER in
normal breast epithelium around the carcinoma and
expression of ER in the carcinoma (p = 0.002) (Table
1). There was a parallelism between ER expression in
normal breast epithelium around IDC and ER
expression in IDC.

There were 42 cases in Group I and 38 cases in
Group II. Ages of these cases were between 27 and 84

(mean age: 55.88 years). Mean age in Group I was
52.45 + 13.31 years, and mean age in Group II was
59.68 + 14.83 years, and statistically there was a
significant difference between the mean ages of the
groups (MW=564, p = 0.025). Group I cases were
more prevalent in younger ages than group II cases.
A significant difference was observed between
distribution of menopause status of cases of the two
groups (p = 0.002) (Table 2). While group I were more
prevalent in the premenopausal period, group II were
more prevalent in the postmenopausal period.
Approximately 54.8% of group I were in the
premenopausal period and this rate was 21.1% of
group IL.

In invasive ductal carcinomas, postmenopausal
presence was significantly lower in the ER expression
pattern group 0 compared to ER expression pattern
groups 1, 2 and 3 (p = 0.018) (Table 3). While the
number of cases showing ER expression in normal
breast epithelium around IDC were much more for
postmenopausal, cases without ER expression were
usually premenopausal cases.

Statistically, a significant difference was found
between distribution of ER expression pattern groups
in normal breast epithelium around the carcinoma in
invasive ductal carcinomas and the arithmetic mean
of metastatic lymph node quantity (p = 0.041).

Table 2. Distribution of premenopausal /
postmenopausal status of Group I and II cases

Menopause Group I Group I  p value
Status n (%) n (%)
Premenopausal 23 (54.8%) 8 (21.1%)  ¢*:9.55
Postmenopausal 19 (45.2%) 30 (78.9%)  0.002
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Table 3. The relationship between the expression pattern groups 0, 1, 2 and 3 of ER in
normal breast epithelium around the carcinoma and the menopausal status

Menopause Status ER Pt. ER Pt. ER Pt. ER Pt. p value
NME 0 NME 1 NME 2 NME 3

Premenopausal 7 (87.5%) 4 (23.5%) 14 (38.9%) 6 (31.6%) x:10

Postmenopausal 1 (12.5%) 13 (76.5%) 22 (61.1%) 13 (68.4%) 0.018

ER = Estrogen receptor, Pt = pattern, NME = normal mammary epithelium

Table 4. Relation between distribution of ER expression pattern in normal breast
epithelium around the carcinoma and the arithmetic mean of metastatic lymph node

quantity
ER Pt. ER Pt. ER Pt. ER Pt. KW p value
NME 0 NME 1 NME 2 NME 3
Metastatic lymph node 6+ 0.01 11.14 + 4.19+3.1 4.36 + 6.48 0.041
quantity 9.53 4.74

ER = Estrogen receptor, Pt = pattern, NME = normal mammary epithelium, KW = Kruskal-Wallis test

However, when Dunn’s multiple comparison test was
applied, metastatic lymph node quantity of group 1 of
ER expression pattern in normal breast epithelium
around the carcinoma (slightly positive) was
significantly higher than the number of metastatic
lymph nodes of pattern groups 2 and 3 (medium and
highly positive) (p = 0.034, p = 0.046). Statistically,
no significant difference was observed between the
other pattern groups (p > 0.05) (Table 4 and 5). Much

Table 5. Relation between distribution of ER
expression pattern in normal breast epithelium
around the carcinoma and the arithmetic mean
of metastatic lymph node quantity

Dunn’s Multiple Comparison = Metastatic Lymph
Test Node Quantity
ER Pt. NME 0/ ER Pt. NME 1 0.631

ER Pt. NME 0/ ER Pt. NME 2 0.969

ER Pt. NME 0/ ER Pt. NME 3 0.978

ER Pt. NME 1/ ER Pt. NME 2 0.034

ER Pt. NME 1/ ER Pt. NME 3 0.046

ER Pt. NME 2 / ER Pt. NME 3 0.998

ER = Estrogen receptor, Pt =
mammary epithelium

pattern, NME = normal

more lymph node metastasis occurs in cases with a
slightly lower level of ER expression (Pattern group
1) in normal breast epithelium around IDC compared
to the cases with medium and high levels of ER
expression (Pattern groups 2 and 3).

In invasive ductal carcinomas, statistically no
significant difference was observed between the ER
expression pattern groups (0, 1, 2 and 3) in normal
breast epithelium around the carcinoma and tumor
diameter, age, Nottingham histological grade total
score, Nottingham histological grade, metastatic
lymph node involvement phase, PR in carcinoma, C-
erb-B2 expression and focality.

DISCUSSION

In our study, the ER expression level in
surrounding breast ductus epithelium did not show a
difference between the group I and group II. We could
not find any significant difference between these two
groups in terms of other variables (such as lymph node
metastasis, tumor diameter, multifocality, histological
score, PR in IDC and C-erb-B2 positivity). Similar to
our study, Ahmed et al. [19] did not detect a significant
difference in their study of 100 consecutive cases
between groups with and without extensive DCIS in
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terms of tumor size, histological grade, nodal status,
pathologic phase, ER and PR expression. Also in the
study of Stuart ef al. [23], no direct correlation was
detected in case groups with extensive DCIS fields
with multifocality or other parameters. On the other
hand, Fisher et al. [24] showed that the most
significant difference was the increase of
multicentricity in cases with extensive DCIS.
According to our study, the relation between ER
expression pattern (pattern groups 0, 1, 2 and 3) in
normal ductus epithelium around the carcinoma in
IDCs and negativity and positivity of ER in the
carcinoma was statistically significant. In expression
pattern group 0, positivity of ER in the carcinoma was
not observed. Moreover, ER positivity in the
carcinoma was observed at a rate of 69.5% on average
in ER expression pattern groups 1, 2 and 3 in normal
breast epithelium around the carcinoma. Positivity of
ER in normal breast epithelium around the carcinoma
in IDCs was detected in 90% of the cases (72 of 80
cases). Like our study, Umekita et al. [22], who
compared ER expression in surrounding breast tissue
and ER expression in the tumor, found this rate to be
99% (217 of 220 cases). In contrast to our study, Yang
et al. [25] found ER expression levels in the terminal
ductal lobular unit in ER positive tumors to be
significantly low. Whereas in our study, ER negativity
was not detected at all in normal breast epithelium in
positive IDCs, and low ER positivity was at a rate of
25%, medium level ER positivity was 48% and high
level of ER positivity was 27% (Table 1).
Statistically, no significant difference was
observed between ER expression pattern groups
distribution in normal breast epithelium around
invasive ductal carcinomas and the arithmetic mean
of ages of the cases. In addition, it is remarkable that
the mean age of the cases increased as the ER
expression increased in surrounding normal breast
epithelium. In particular, while the mean age of cases
without ER expression or cases with low level of
expression was 45, the mean age of cases with high
level of ER expression was 60. Kumar et al. [26]
measured ER expression levels in tumor and normal
breast epithelium surrounding the tumor with enzyme
immunoassay and compared them with age. In parallel
with our findings, while tumor ER levels increased
with age, no change was seen in ER levels in normal
breast epithelium around the tumor in different age

groups. Barnes et al. [27] observed in their study that
the rate of ER positive cells slightly increased with age
in ordinary ductal hyperplasia. In addition to this, in
all atypical ductal hyperplasia (ADH), lobular
carcinoma in situ and DCIS cases, a high level of ER
positivity (Pattern group 3) was observed in most of
the lesions. However, this relation between ER
positive cell quantity and age was lost with these
lesions. This situation, in one sense, shows the
autonomy of proliferation of ER expression or cells
expressing receptor. This hypothesis is based on
deterioration of configuration of ER positive cell
quantity or receptor expression in the ADH phase,
which starts abnormal expression of cyclins and other
cell cycle proteins. These results suggest a hypothesis
that can explain the lack of a significant relation
between age and expression patterns of ER in normal
breast ductus epithelium around IDC in our study.
Woolcott et al. [28], in parallel with our findings, used
breast excisional biopsies taken for diagnostic
purposes as a control group in their research. While
there was a significant relation between age and ER
levels in nonneoplastic tissue in groups of breast
cancer cases and the control group, they could not
detect a relation between age and ER levels in case
groups. In another study, Giani ef al. [29], in parallel
with our findings, determined that the mean age of ER
positive women was higher than ER negative women.
Throughout society, besides a significant positive
relation between ER positivity and age, there is a
tendency towards ER positivity in postmenopausal
women rather than premenopausal women. The results
of Rochman et al. [30] and Ellinidi et al. [31] are in
parallel with each other and show great similarity with
our findings. They indicate that in primary breast
cancers, there is a positive relation between age of the
patients and increasing incidence of ER positive
tumors.

In our study, statistically no significant difference
was observed between the two groups in terms of
positive and negative distribution of ER in
carcinomas. Likewise, in the study of Xuefeng et al.
[32], no difference was detected between these two
groups. The positive correlation in this case is the
relation between DCIS and the invasive component
accompanying DCIS, and both in situ and invasive
components have the same positive and negative rate.
The only important difference is that staining density
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and extent of ER in the in situ component is much
more than in the invasive component.

CONCLUSION

We performed the first study to investigate ER
expression between group I and group II. According
to our study, there was no difference between group I
and group II in terms of ER expression in carcinoma
and in normal breast ductus epithelium around the
carcinoma. But there was a significant difference
between group I and group II in terms of mean age and
menopause status of cases. The significantly presence
of group I cases in more young people and in
premenopausal women suggests that these carcinomas
develop due to high estrogen levels and that group II
cases develop independently than estrogen. This
suggests that these groups may have different
carcinogenesis and etiologies. We therefore think that
this first study on group I cases and group II cases
should be supported by new research studies.
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