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Abstract

Aim: The present study was performed to evaluate the histopathological examination and
Immunohistochemical examination of Estrogen and Progesterone receptors according to the Allred scoring
system and the detection of HER2 (c-erbB-2oncoprotien) according to the ASCO immunohistochemical
scoring system. Method: The data and tissue specimens were collected from (83) women diagnosed with
breast cancer after surgical operation from the laboratory of histopathology in Al-Sadder Teaching Hospital
in Missan Province. Results: Histopathological examination of the tissue specimens observed the most
breast cancer type was invasive ductal carcinoma (66.2%), followed by intraductal carcinoma (20.4%) and
most of the breast cancer states were found in Stage Il (40.4), followed Stage 11l (33.7). The commonest
breast cancer was in Gradll (54.2), followed by Grad Il (28.9), and Gradl (16.8). Immunohistochemical
expression for ER and PR receptors found strong positive ER receptors (48.1%), moderately positive ER
receptors (33.7%) and negative ER receptors (18.2%), also observed strongly positive PR receptors (51.8%),
moderately positive PR receptors (31.3%) and negative PR receptors (16.8%). HER2/neu overexpression
revealed positive scores in percentage (30.1%) while negative scores were observed in percentage (69.8%)
of all cases of breast cancer.

Conclusion: Most breast cancer types were invasive ductal carcinoma followed by intraductal carcinoma.
Immunohistochemical expression of ER and PR receptors were strongly positive ER receptors and strongly
positive PR receptors. HER2/neu overexpression revealed negative scores, where HER2/neu negative
means, the cancer does not tend to grow and spread faster than the HER2/neu positive but is not more likely
to respond to the treatment with drugs that target the HER-2 protein.

Keywords: Breast cancer, Histopathological, Immunohistochemical (IHC), ER receptors, PR receptors,
HER2 (c-erbB-2 oncoprotein.
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Introduction

Breast cancer (BC) is the most common
malignancy throughout  the
industrialized world. The incidence rate of breast
cancer has increased steadily over the past 40 years.
It is the second leading cause of cancer-related
deaths in women in the world between the ages of
20 and 59 (1). The risk of breast cancer is
influenced by multiple factors that make it difficult
to modify menarche before 12 years and family

among women

history. A family history is a risk factor for the
development of cancer in women if her mother,
sister, or daughter had breast cancer, especially at a
young age (before age 40); Also, genetics may play
predisposal factors in breast cancer (2).

Breast cancer may increase in women who
began their menstrual period at an early age or
menopausal late (after age 55) or who never had
children (3), The excess weight is another risk
factor where weighing more than is healthy may
develop the breast cancer, also the race may play a
role in breast cancer where white women are more
likely to the infected with breast cancer than the
black women, but the black women are more likely
to die (4).

Recent studies have shown that estrogen

metabolites can bind to DNA and trigger damage
suggesting that estrogen might be a complete
carcinogen that can directly cause genetic alteration
and effect in tumor initiation (5).
Breast cancer is classified by whether the cancer
started in the ducts or lobules and whether the cells
can be invaded (grow or spread) through the duct or
lobule, but when the cancer is still in the breast
lobules or ducts (referred to as noninvasive or
carcinoma in sits), also when the cancer spreads
beyond the walls of the ducts or lobules (6).

The estrogen receptor (ER), progesterone
receptor (PR), and proto-oncogene HER2/neu
(HER2) profile of a female primary breast
carcinoma plays a significant role as a predictive
marker in patient management. Current therapeutic
strategies for the management of primary breast
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carcinomas rely on the accurate
immunohistochemical (IHC) determination of
hormone receptor status to determine the clinical
utility of hormone-directed therapies such as
selective estrogen receptor modulators SERMs (7).

Patients with tumors that are diagnosed with
positive ER and/or PR status have lower risks of
mortality compared to women with negative ER
and/or PR disease. Clinical trials have also
demonstrated that the survival advantage for
women with hormone receptor-positive tumors is
increased by treatment with adjuvant hormonal
HER2-neu,
which encodes a receptor tyrosine kinase, is

and/or chemotherapeutic regimens.
amplified and over-expressed in 20-25% of breast
cancers and such tumors are often resistant to
hormone therapy (8).

receptors,

receptor (ER) and progesterone receptor (PR), are

Hormone such as the estrogen
determinants of breast tumor behavior and may
suggest etiologic pathways. ERs bind estrogen and
facilitate protein synthesis, cell division, and breast
cell proliferation. PRs, in turn, are regulated by
circulating levels of estrogen. The presence of both
estrogen and progesterone receptors in breast
tumors has been associated with better survival and
overall outcome (7).

HER-2/neu, a proto-oncogene,
commonly amplified oncogene in human breast
cancer. HER-2/neu and ER alterations occur early
in breast carcinogenesis (8). There
evidence that HER- 2/neu overexpression reflects
distinct risk factor patterns, such as an association
with early use of oral contraceptives. Tumors with
HER-2/neu overexpression are characterized by
poor prognosis and tend to be higher grade with
hormone receptor-negative (9).

The presence or absence of estrogen receptors in
the cytoplasm of tumor cells is of prime importance
in managing patients with breast cancer. Patients
whose primary tumors are receptor-positive have a
more favorable course than those whose tumors are
receptor-negative. On the other hand, many studies

is the most

is some
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suggested that breast cancer cells under estrogen
control contain estrogen receptors, which bind with
estrogen hormone to form a complex, then this
complex is bound to promoter regions of specific
genes to activate transcription of new mRNA and
continue this process (10).

The present study was performed to evaluate
histopathological to detect the
common types of breast
Immunohistochemical examination, and evaluation

examination
cancer,

of Estrogen and Progesterone receptors according
to the Allred scoring system and detection HER2
(c-erbB-2 oncoprotein) according to the ASCO
immunohistochemical scoring system, which is
important status to known prognostic as well as
predictive markers in both node-negative and node-
positive patients also consider as critical in
determination of patients appropriate for treatment
the breast cancer.
Material and methods

The data and tissue specimens were collected in
the period between the first of October 2022 to the
first of May 2023 from 83 patients women
diagnosed with breast surgical
operation at the oncology center, the samples were
examined in the Laboratory of Histopathology in
Al-Sadder Teaching Hospital in Missan Province.
Tissue samples after collected fixed in 10%
buffered formaldehyde for 72 hours and the
sections were prepared by following the methods
which were described by (Luna, 1968). Evaluation
immunohistochemical (IHC) test for ER, PR, and
HER-2/neu analysis was performed on specimens
embedded in wax paraffin from the main tumors. (5
um ) thick histological sections to detect the
presence of hormone receptor (ER, PR) expression
according to the following procedure described by
(11). Primary tumors were assessed by using the
Allred scoring system (ASCO System) based on
scoring guidelines for ER and PR include A
proportion score (PS) was estimated through the
assessment of the proportion of tumor cells with
positive nuclear staining and includes five grades.

cancer after
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An intensity score (IS) was estimated by the
average staining intensity of all positive tumor cells
and includes three grades and there are three levels
of positivity, with scores (3-4), (5-6) and (7-8)
representing the three levels. Scoring of the IHC
staining for HER2/neu
according to ASCO (American Society of Clinical
Oncology) as a guideline where the HER-2
expression based on the cell membrane staining
pattern and to be considered affirmative, the

overexpression  was

staining reactions had to be seen in at least 10% of
the malignant cells. The staining strength was
assessed as strong (+3), medium (+2), or weak
(+1). It was shown that 30% of malignant cells had
a total black membrane staining that was positive
and graded (+3) by HER2 testing. The equivocal
staining reactions and/or heterogeneous staining
distribution in less than 30% of cells were
evaluated as (+2) in cases with thin membrane
dubious staining reactions. The staining strength
was assessed as strong (+3), medium (+2), or weak
(+1). If the IHC examination is found in (0%) the
breast cancer is considered negative and does not
respond to the treatment with drug for target HER2,
If the IHC examination is found in (+1 %) the
breast cancer is considered negative and don not
response to the treatment with drug for target
HERZ2. If the IHC examination is found in (+2 %)
breast cancer is considered equivocal and in some
cases response to the treatment with drug for target
HERZ2. If the IHC examination is found in (+3 %)
breast cancer is considered positive and responds to
the treatment with the drug for target HER2.
Statistical analysis.
Statistical analyses of the results were made with a
one-way analysis of variance (ANOVA) using
SPSS 17. The criterion for statistical significance
was (P<0.05).
Results

The data that were collected from the patients
observed a high incidence of breast cancer in
patients ages (46-55) vyears old represented
(38.5%), followed by the ages (56-65) years old
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which represented (32.5%) of all cases, while the
lowest incidence of breast cancer observed in ages
between (66 -75 or more) years which represented
by (6.2 %) cases, (Fig. 1).

The histopathological examination of the tissue
specimens of this study observed the most breast
cancer type were invasive ductal carcinoma in
percentage (66.2%), followed by intraductal
carcinoma in percentage (20.4%) and invasive
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lobular carcinoma in percentage (9.6 %), while the
lowest type of breast cancer found sgquamous
metaplasia in percentage (3.6%), Fig (2).

Clinicopathological examination observed that
most of the breast cancer states were in Stage 11 in
percentage (40.9), followed by Stage IIl in
percentage (33.7), while less commonly observed
in Stage 1V in percentage (10.8), fig (3).
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Fig (1) Observed the distribution of breast cancer among the patients based on ages
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Fig (2) Shows the most common types of breast cancer observed in this study.
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Stages of Breast cancer
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Fig (3) Shows the most common stages of breast cancer observed in this study.

Histopathological examination of the tissue specimens observed the commonest breast cancer was in Grad
Il in percentage (54.2), followed by Grad 111 in percentage (28.9), and Grad I in percentage (16.8), fig (4).
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Fig (4) Shows the Grades of the breast cancer that were observed in this study.
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The results of this study observed that the immunohistochemical expression of ER and PR receptors found
strong positive ER in percentage (48.1%), moderately positive ER percentage (33.7%), and negative ER in
percentage (18.2%), fig (5).

Estrogen Receptores Expression
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Fig (5) Shows the expression of estrogen receptors in the patients with breast
cancer that was observed in this study.

Also, the results observed strongly positive PR in percentage (51.8%), moderately positive PR in percentage
(31.3%), and negative PR in percentage (16.8%).
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Fig (6) Shows the expression of progesterone receptors for the patients with breast cancer observed in this study.
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Determination of human epidermal receptor protein-2 (c-erbB-2; HER2/neu) status is also important, where
HER2/neu overexpression revealed positive scores in percentage (30.1%) while the negative scores observed

in percentage (69.8%) of all cases.
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Fig (7) Show overexpression of c-erbB-2; HER2/neu for the patients with breast
cancer that was observed in this study.

Histopathological results.

Invasive Ductal Carcinoma or Infiltrating Ductal
Carcinoma indicates that the cancer cells that are in
the milk ducts are now beginning to infiltrate and
replace the normal surrounding tissues of the duct
walls. The cancer cells have broken through the
basement membrane of the duct and into the
surrounding  breast tissue, resulting in a
mass. Invasive ductal carcinoma accounts for up
to 80 % of all breast cancers. The results of this
study observed milky duct
collagenous fibrous tissue among which lie small
groups and strands of cancer cells, the ducts and the
veins incorporated into the tumor often become
unsheathed in a thick layer of elastic tissue, fig (8).
Ductal carcinoma in situ, also called intraductal

contains dense

carcinoma, is a non-invasive or pre-invasive breast

cancer. This means the cells that line the ducts have
changed to cancer cells but they have not spread
through the walls of the ducts into the nearby breast
tissue, it can’t spread (metastasize) beyond the
breast to other parts of the body. However, DCIS
can sometimes become an invasive cancer. At that
time, the cancer spread out of the duct into nearby
tissue, and from there, it could metastasize to other
parts of the body. The results of this study observed
neoplastic cells are still within the ducts and have
not broken and are infiltrated through into stroma,
the duct is filled with carcinoma cells, the wall of
the duct is irregular and the cancer cells grow to the
lumen of the ducts, the myoepithelial layer is
indistinct and the basement membrane appears to
have been breached at several points, The stroma
around the ducts are myxoid, fig (9).
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Invasive lobular carcinoma starts in the milk-
producing gland, or lobules of the breast, and has
spread into surrounding breast tissue. It accounts
for about 10% to 15% of all breast cancers and is
the second most common type of breast cancer.
Left untreated, lobular breast cancer spreads to
nearby lymph nodes, and then to other areas of the
body. The lobular carcinoma in this study starts in
the milk-producing gland penetrates the basement
membrane at one or more points in the duct and
invades the stroma, the tumor cells are lying in a
densely collagenous stroma with elongated nuclei,
figs (10,11).

Squamous cell carcinoma (squamous metaplasia) of
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the breast is an extremely rare type, representing
less than 1% of all invasive breast carcinomas. The
most common sources of metastatic squamous cell
carcinoma of the breast are the lung, esophagus,
cervix, and urinary bladder. There are no specific
clinical and radiological signs for squamous cell
carcinoma. For this reason, the nature or origin of
the lesion needs to be determined. Microscopically
the Squamous cell carcinoma in this study found
the ducts are lined with large cells with deeply
eosinophilic cytoplasm and relatively small nuclei,
epithelial cells have secretary snouts and the layer
of myoepithelial cells beneath the epithelial cells
are visible, fig (12).

Fig (8): Invasive Ductal carcinoma of the breast note the small nests and infiltrating strands of neoplastic cells with
prominent bands of collagen between them, also increased dense fibrous tissue stroma— that produced the
characteristic hard or cirrhoses appearance (400 X.H&E)
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Fig (9): Intraductal carcinoma in which neoplastic cells are still within the ductals and have not broken through into
stroma grade 1. (400 X.H&E).

Fig (10): Lobular carcinoma consists of proliferation of cells in the neoplastic terminal breast ducts and
acini, the cells are small and round grade I11. (400X .H&E)
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Fig (11): Lobular carcinoma consists of proliferation of cells in the neoplastic terminal breast ducts and
acini, the cells are small and round grade I11. (400X .H&E)

Fig (12): Breast carcinoma which appears as squamous metaplasia the cells of this breast carcinoma are
better differentiated. (400X.H&E)
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Discussion

The patients in this study observed a high incidence
of breast cancer that has been seen in patients with
ages (46-55) years. These results agree with (12)
who found that breast cancer increases with the
advance in age except in certain familial cases, and
the increase of breast cancer occurs rapidly
between (35-50) or more years after that it rises
more slowly to the maximum in old age and most
breast cancer death reported in ages 50 years or
older, also agreement with (13) that found the risk
of the breast cancer is high for women age 60 years
or older and the incidence rates of the invasive
breast cancer did not increase for women under age
40 but Ductal Carcinoma "insitu" (DCIS ) increased
for women of all ages during the same time. The
study observed that most breast cancer types were
invasive ductal carcinoma, followed by intraductal
carcinoma and invasive lobular carcinoma while
the lowest type of breast cancer was squamous
metaplasia. Most (81%) breast cancers are invasive
or infiltrating which means the abnormal cells have
broken through the walls of the glands or ducts
where they originated and grown into surrounding
breast tissue and about 50% to 80% of newly
diagnosed breast cancer cases are called invasive
ductal carcinoma, while the rest of the cases are
classified as invasive lobular carcinoma (14).

(12) reported that invasive ductal carcinoma is the
most common type of breast cancer, which starts in
the milk passage duct of the breast, and
microscopically the  duct
collagenous fibrous tissue among which lie small
groups and strands of cancer cells, the ducts and the
veins incorporated into the tumor often become
ensheated in a thick layer of elastic tissue.
Intraductal carcinoma was found in (20.4%) of
cases of breast cancer in which neoplastic cells are
still within the ductal and have not broken or
infiltrated through into stroma, the duct filled with
carcinoma cells, and the wall of the duct is irregular
in outline, the myoepithelial layer is indistinct and
the basement membrane appears to have been

contains  dense
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breached at several points  (arrows) and The
stroma around the ducts are myxoid. (15) described
intraductal carcinoma (Ductal carcinoma in situ)
which is the most common type of non-invasive
breast cancer where the cancer cells are inside the
ducts but have not spread through the walls of the
ducts into surrounding breast tissue.

Lobular carcinoma was reported in (9.6 %) of all
cases infected with breast cancer characterized by
the presence of tumor nests that consist of
neoplastic proliferation of the cells in the terminal
breast ducts and acini, the cells are small and
rounded, also there's well-defined basement
membrane around the ducts. The stroma around the
ducts loses fibrous tissue and the lesion diagnosed
lobular carcinoma insitue. (12) described invasive
lobular carcinoma as a type of breast cancer that
begins in the milk-producing gland and grows
through the wall of the lobules and the ducts are
filled with polygonal small cells with rounded or
ovoid nuclei. The neoplastic proliferation of cells
in the terminal breast duct and acini may develop
into invasive carcinoma when the malignant cells
break the duct and infiltrate lobular carcinoma, and
the lesion consists of a small duct filled with tumor
cells which are small and rounded.

Squamous metaplasia (also known as metaplastic
carcinoma) is a very rare variant of invasive ductal
carcinoma and is reported in (3.6%) of all breast
cancer cases. This type of tumor includes cells that
are not found normally in the breast such as cells
that look like skin cells or cells that make bone
(16).

Microscopically the ducts are lined with large cells
with deeply eosinophilic cytoplasm and relatively
small nuclei, epithelial cells have secretary snhouts
and the layer of myoepithelial cells beneath the
epithelial cells is visible (17).

The results observed that most of the breast cancer
states were found in Stage Il (40.4), followed by
Stage Il (33.7). Giaquinto et al (18) reported that
the overall increase in breast cancer incidence is
large because of an increase in local-stage disease.
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From 2012 to 2016 the incidence rate increased by
1.1% per year for local-stage breast cancer but
declined by 0.8% per year for regional-stage
disease, which may reflect a shift toward earlier
stage at diagnosis. The incidence rate for distant-
stage disease increased by 2.5% annually during
2001-2011 but has since stabilized. The increase in
distant-stage disease may be partly explained by the
decrease in unknown stage, because of more
complete staging of advanced tumors and this trend
may also reflect increased detection of
asymptomatic metastases due to the rise in the use
of advanced imaging (18). Approximately 64% of
breast cancer patients have local-stage breast
cancer, 27% have regional stage, and 6% have
distant (metastatic) disease (14).

In stage IV the tumor can spread beyond the breast
under the internal mammary lymph nodes located
at the base of the neck, the lungs, liver, bone, or
brain which is called (metastasis) in which the cells
have jumped from the milk duct to the bloodstream
of the breast (15). Histopathological examination of
the tissue specimens observed the commonest
breast cancer was in Grad Il (54.2), followed by
Grad Il (28.9), and Grad | (16.8). Grade II
observes the breast cancer tissues characterized by
neoplastic proliferation of cells in terminal breast
ducts and acini. Grade Il was found in poorly
differentiated cancer cells in the breast from the
normal cells, also the cancer cells are small,
rounded, and found as nests tend to grow and
spread more aggressively (19).

(20)  described that grade Il moderately
differentiated the breast cells and has characteristics
between Grade Ill. Grade | mean breast cancer
where the neoplastic cells are still within the
ductulus and have not broken through to the
stroma.

The results of this study observed that the
immunohistochemical expression of ER and PR
receptors found strong positive ER in (48.1%),
moderately positive ER (33.7%), and negative ER
(18.2%) of all breast cancer cases, also the results
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observed strongly positive PR in (51.8%),
moderately positive PR (31.3%) and negative PR
(16.8%) of all cases. Human epidermal receptor
protein-2 (c-erbB-2; HER2/neu) status is also
revealed positive scores (30.1%) while negative
scores observed in (69.8%) of all cases.

Normal breast cells and some breast cancer cells
have receptors that attach to the hormones estrogen
and progesterone and need these hormones for the
cells to grow (21).
Expression of estrogen receptors (ER) and
progesterone receptors (PR) is a very powerful and
useful predictor. Because the response rate to
hormonal treatment in breast cancer is associated
with the presence of ER and PR and assessment of
receptor expression profile allows clinicians to
predict
treatment, where the higher the content of ER and

breast cancer response to hormonal
PR in breast cancer, the greater the likelihood of
response to hormonal therapy (22).

This study observed a significant correlation of ER,
PR, or HER2/neu with the type of mammary
carcinoma and both progesterone and estrogen
receptors showed a significant correlation with
histopathological grading of
HER2/neu receptors overexpression revealed a
significant association.

Some studies showed that 75% of patients with
(ER+/ PR+, 40%) of patients with (ER+/ PR-, 25%)
of patients with (ER-/ PR+, and 5%) of patients
with ER-/PR- respond to endocrine therapy.
Positive estrogen (ER+) of breast cancers is more
commonly found in older women and screening
mammograms are more frequently used in older
women, the detection method may have resulted in
a greater relative increase in the age-adjusted rates
for ER+ cancers than for ER-cancers (23). ER-
positive tumors are correlated with better survival
than ER-negative tumors and decreased breast
cancer mortality in afflicted patients, so patients
with ER-positive/PR-positive tumors have a better
prognosis than patients with ER-positive/PR-
negative tumors, who have a better prognosis than

breast cancer,
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patients with ER-negative/PR-negative tumors (24).
Determination epidermal receptor
protein-2 (c-erbB-2; HER2/neu) status is also
important as it is known to be a prognostic as well
as predictive marker in both node-negative and
node-positive patients (25).
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