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ABSTRACT

Background: steroids and their nuclear receptors including androgen receptor (AR) play significant role in the development and maintenance of normal
function of human breast. AR is also expressed in 70-90% of invasive breast cancers and could be utilized as a prognostic indicator and a target for hormonal
therapy. Aim of the work: the aim of the present work was to evaluate the expression of AR in the normal tissue of the four quadrants of the female breast
and invasive duct carcinoma and to compare the androgen receptor expression in the primary tumor and the adjacent non-neoplastic (normal) tissue of the
affected breast quadrant. Material and methods: a total of 50 pathological specimens of female breast were studied in this work. For all specimens, clinical
parameters such as: age of the patient, breast quadrant affected by the tumor, size of the tumor and axillary lymph nodes status were obtained from the patients'
records. Tissue samples from each breast quadrant as well as separate samples from the tumor were obtained from each mastectomy specimen, and prepared
for histological examination (haematoxylin and eosin and Masson's trichrome stains) as well as immunohistochemical staining for AR. Results: the upper
outer quadrant showed the highest mean area percentage of both collagen fibers and AR expression while the tumor presented higher area percentage than any
of the four quadrants regarding both collagen fibers and AR expression. Statistically significant negative correlations were found between tumor AR expression
and clinicopathological parameters. Conclusion: AR is expressed in both normal breast tissue and invasive duct carcinoma. AR expression in invasive tumors
could be associated with better prognosis and survival and could be used as a therapeutic target in hormonal treatment of breast carcinoma.
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INTRODUCTION

Several studies concerned to apply the affected quadrant of the breast as a prognostic factor in breast cancer and found that
most of tumors develop in the outer quadrants (66%) compared to the inner quadrants (22%) or central region (12%); tumors
occur most frequently in the upper outer quadrant (48-54%) (Bevilacqua, 2002; Janni, 2003).

An earlier study by Haagensen (1986) attributed the high incidence of occurrence of breast cancer in the upper outer
quadrant to the presence of more breast tissue in such quadrant. However, Ellsworth . (2004) reported greater genomic instability
in the outer quadrants of the breast, compared to the inner quadrants, which could provide a better explanation than the simple
volume-related theory.

The role of estrogen receptor (ER) and progesterone receptor (PR) in breast carcinomas is well established, but less data is
available on the functional and clinical significance of androgen receptor (AR) in such cases. Steroids and their nuclear receptors
play crucial roles in the development and maintenance of normal function of the human breast. In addition to estrogen receptor-
a, estrogen receptor-f and progesterone receptors, androgen receptors are present in both normal and neoplastic breast tissue.
Their stimulation leads to mammary epithelial proliferation and apoptosis; both are important in tissue homeostasis (Zhou, 2000;
Dimitrakakis, 2002).
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Androgen receptor is expressed in approximately 70-90% of invasive breast cancers, a frequency comparable to or even
higher than those reported for estrogen receptor (70-80%) or progesterone receptor (50-70%) (Hall, 1996; Lillie, 2003; Riva,
2005).

Rakha . (2007) concluded that in cases of invasive breast carcinomas, tumor size, lymph node status and AR positivity are
the most useful prognostic markers, rather than tumor grade, expression of estrogen receptor (ER), progesterone receptor (PR),
human epidermal growth factor receptor 2 (HER-2), epidermal growth factor receptor (EGFR) or p53 gene. However, Narita .
(2008) found a positive correlation between AR expression and the grade of differentiation of tumors; most of AR-positive
carcinomas were well or moderately differentiated. On the other hand, a negative association was found between AR expression
and the number of the affected lymph nodes by tumor spread.

Gonzalez . (2008) emphasized that AR is commonly expressed in breast cancer. Although they concluded that the value of
AR expression could be considered as a prognostic indicator in breast cancer, the functional role of AR in these neoplasms is
still unclear and further data is needed to determine its biological significance and if it could be used as a marker for efficiency
of endocrine therapy.

Since AR is expressed in a significant percentage in both normal and tumor tissue, the present study aimed at evaluation of
AR expression in both the four breast quadrants and invasive duct carcinoma. As well as, comparing between AR in the normal
tissue and the tumor, and finding the correlation between AR expression and the clinicopathological parameters.

Material and methods:

A total of 50 mastectomy specimens of female breast were studied in this work. The specimens were obtained from patients
admitted to Kasr Al-Ainy Hospital, diagnosed as "breast invasive duct carcinoma not otherwise specified (NOS)" and subjected
to modified radical mastectomy. The Specimens were collected from the Department of Pathology, Faculty of Medicine, Cairo
University, to which the specimens were transferred following mastectomy from December 2011 to March 2013.

Inclusion criteria:

e Female gender.

e Preoperative diagnosis of "invasive duct carcinoma not otherwise specified (NOS)" established with excisional
biopsy, true cut needle biopsy or fine needle aspiration cytology, based on the WHO classification of tumors
(Tavassoli and Devilee, 2003).

¢ Normal non-neoplastic tissue sections of the affected breast were chosen according to the following criteria:
composed of histologically normal ducts and stromal fibroblasts and free from atypical ductal hyperplasia or
residual tumour (duct carcinoma in situ) (Ellsworth ., 2004).

Exclusion criteria:
e  Previous exposure to radiotherapy.
e  Previous hormonal therapy.

For all specimens, the following parameters were obtained from the patients' clinical and medical reports:
Age of the patient.

e Breast quadrant affected by the tumor.

e Size of the tumor.

e Axillary lymph nodes status.

Histopathological evaluation
Tissue samples from each breast quadrant as well as separate samples from the tumor were obtained from each mastectomy
specimen, fixed in 10% buffered formalin, dehydrated through ascending concentrations of ethanol and embedded in paraffin at
56°C for 30 minutes. Histological sections 4 um thick were obtained using a microtome from each paraffin block and subjected
to:
= Routine haematoxylin and eosin (Hx & E) staining to verify the preoperative diagnosis of the tumor and to examine the
disease-free quadrants and the tissues adjacent to the tumor in the affected quadrant to ensure that they contain normal
breast tissue (free of malignant cells).
= Masson's trichrome stain for detection and quantitative evaluation of the collagen fibers.
= Immunohistochemical staining: for detection and quantitative evaluation of the androgen receptor in normal tissue of
the breast quadrants and the tumor.

Androgen receptor immunostaining
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Immunohistochemical staining was carried out using avidine-biotin immunoperoxidase detection system {Ecno Tek HRP
Anti-Polyvalent (DAB)} and androgen receptor mouse monoclonal antibody (clone AR 441) diluted at 1:25. The antibodies (cat.
#MS-443-PO) were obtained from Neomarker (Lab Vision Corporation, Fremont, CA, USA) while the detection system was
obtained from Sky Tek Laboratories (Utah, USA). Androgen receptor immunostaining interpretation.

The pattern of immunostaining for AR was nuclear. For semiquantitative evaluation of AR, ten tissue sections were
examined from each mastectomy specimen; two from each breast quadrant and a further two from the tumor. Sections were
considered positive when at least 10% of the cells showed nuclear staining (Monifar ., 2003;Park ., 2010). Mastectomy specimens
were considered positive for AR when tissue sections of at least three quadrants exhibited 10% or more positive nuclear staining.

Histomorphometric study

Tissue sections were examined by the image analysis computer system using the software Leica Qwin 500. Six randomly
chosen fields were captured in each section with a magnification x400 to determine the area percentage of collagen fibers and
the area percentage of the positive cells for AR (the pattern of staining was nuclear). Blue binary color was used to mask the
blue color of collagen fibers in Masson's trichome sections and the brown color of AR nuclear staining in immunohistochemical
sections then the area percentage of the blue binary color in relation to the whole area was calculated.

Statistical Analysis

Statistical Package of Social Science Software program, (SPSS) version 21 was used for statistical analysis. Data were
summarized using range, mean and standard deviation for parametric quantitative variables and frequency and percentage for
qualitative ones.

Comparison between groups was performed using one way ANOVA (Analysis of Variance) with Tukey's post hoc test.
Comparison of different expressions at different quadrants was conducted through paired (dependent) t-test. Pearson or
Spearman correlation coefficients were calculated to get the association for quantitative and ordinal variables respectively.
p-values less than 0.05 were considered statistically significant, and less than 0.01 were considered highly significant.

RESULTS AND DISCUSSION

Results
Age distribution

The age of the patients ranged between 47-70 years; the mean + standard deviation (SD) was 58.6 * 6.4 years. Thirty cases
(60%) were < 60 years and 20 cases (40%) > 60.

Tumor size

Tumor size was determined as the largest diameter measured in centimeters according to the TNM staging system (AJCC,
2009). The tumor size ranged between 1.6-7 cm with a mean + SD 3.73 £ 1.4 cm. According to tumor size and extension (T)
included in TNM staging system, cases were categorized into three groups. The majority of tumors, 34 out of 50 (68%) were
categorized as T2 (2-5 cm). T3 tumors (more than 5 cm) constituted 11 cases (22%) and T1 tumors (less than 2 cm) comprised
five cases (10%).

Lymph nodes status

Spread of the tumor to the axillary lymph nodes (LN) was classified according to TNM staging system into N 0 (0), N 1 (1-
3), N2 (4-9) and N 3 (> 10) (N is the number of lymph nodes which are affected by tumor spread). Twenty three cases (46%)
showed negative axillary lymph nodes spread (N 0) while 27 cases (54%) showed positive axillary nodes spread (N 1, 2, 3).

The quadrant affected by the tumor
The upper outer (UO) was the one affected by the tumor in 19 cases (38%), the lower outer (LO) in 12 cases (24%), the
lower inner (LI) in 10 cases (20%) and the upper inner (UI) in 9 cases (18%).

Haematoxylin and eosin stained sections

Examination of normal non-neoplastic tissue sections revealed that the normal histological architecture of the breast was
formed of parenchyma (lobules and ducts) and fibrofatty stroma (Figs. 1, 2). The lobules were lined with cuboidal epithelium
with basophilic vacuolated cytoplasm (lipid globules) and central rounded nuclei (Fig.3). The stroma was formed of connective
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tissue fibers and fat cells (Figs.1-3). Blood vessels were illustrated within the stroma (Fig.1). The ducts appeared also surrounded
by fibrofatty stroma (Fig.4) and were lined with cuboidal epithelial cells with acidophilic cytoplasm and central rounded nuclei
(Fig. 5).

Examination of neoplastic tissue sections of invasive duct carcinoma revealed clusters of malignant ductal cells in variable
shaped duct-like structures invading the surrounding dense fibrous stroma (Figs. 6). These malignant cells demonsted the criteria
of malignancy: anaplasia, pleomorphism, hyperchromatism and increased nuclear cytoplasmic ratio (Fig. 7). In other sections
there was increased ductal proliferation forming malignant ductal cells invading the neighboring fatty stroma (Fig. 8). These
malignant cells exhibited the forementioned criteria of malignancy (Fig. 9). Cystic dilatation of some breast ducts which were
surrounded with malignant ductal cells and inflammatory cells were also encountered (Figs. 10, 11).

Masson's trichrome stained sections
Examination of hormal non-neoplastic tissue sections revealed collagen fibers of the breast stroma surrounding the breast
parenchyma (Figs. 12, 13). Stromal blood vessels (Fig.12) and intralobular capillaries (Fig.13) could also be illustrated.
Examination of neoplastic tissue sections of invasive duct carcinoma showed malignant duct cells which appeared as
clusters surrounded by dense stromal reaction formed of collagen fibers (Figs. 14, 15). The malignant ductal cells exhibited
criteria of malignancy in the form of pleomorphism, hyperchromatism and increased nuclear cytoplasmic ratio (Fig. 15).

Immunohistochemical stained sections

Examination of normal non-neoplastic tissue sections demonstrated the AR nuclear staining (Figs. 16-19). The intensity of
nuclear staining was mild (Fig. 17) to moderate (Fig. 19).

Examination of neoplastic tissue sections revealed AR nuclear staining of the tumor cells (Figs. 20-23). The nuclear staining
showed mild to moderate (Fig. 21) and marked intensity (Fig. 23).

Statistical Analysis
Mean area percentage of collagen fibers and its correlations

The area percentage of collagen fibers in each quadrant as well as in the tumor was expressed in values as range, mean +
SD (Table 1). Comparison between the mean area percentage of collagen fibers of the different quadrants using paired
(dependent) t-test is illustrated in table (2). Comparison between mean area percentage of collagen fibers of each quadrant and
that of the tumor using paired (dependent) t-test is illustrated in table (3). Correlations between mean area percentage of collagen
fibers in each quadrant and the tumor on one hand and the corresponding AR expression on the other hand are illustrated in table

(4).

Table 1. Area percentage of collagen fibers in the four quadrants and the tumors
Region  Area percentage of collagen fibers

Range Mean + SD
uo 20.8-32.0 271.2+2.7
LO 17.8-32.8 24227
LI 17.0-274 22524
ul 16.2-25.9 215+24
Tumor  39.7-48.2 448+2.2

SD: standard deviation.

Table 2. Comparison between the area percentage of collagen fibers in each pair of the four quadrants (paired dependent t-test)
Area percentage of collagen fibers
Quadrant  (Mean + SD)  t-value p-value

uo 271.2+27 101.9 <0.001**
TUMOR  44.75%2.2
LO 24227 85.3 <0.001**
TUMOR  44.75%2.2
Ul 215+24 150.7 <0.001**
TUMOR  4475+%22
LI 225+24 140.6 <0.001**

TUMOR 44.75+2.2
(*): significant. (**): highly significan

Table 3. Comparison between the area percentage of collagen fibers in the four quadrants and the tumor (paired dependent t-test)
Quadrant  Area percentage of collagen fibers
Mean + SD  t-value p-value
uo 271227 141 <0.001 **
LO 242+2.7
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uo 27227 54.5 <0.001 **

LI 22524

uo 212+27 66.1 <0.001 **
ul 215+24

LO 24227 8.9 <0.001 **
LI 22524

LO 242+27 13.4 <0.001 **
ul 215+24

LI 22524 21 <0.05*
Ul 21.5+24

(**): highly significant

Table 4. Correlations between mean area percentage of collagen fibers and the corresponding AR expression (Pearson correlation

coefficient)
Do« Jo<Cr T S« FPEBEL <TL5

UO collagen r -0.076 -0.087 -0.113 -0.136 -0.063 0.032

p 0598NS 0.55NS 0435NS 0.345NS 0.665NS 0.826 NS
LO collagen r 0.003 -0.001 -0.028 -0.095 0.014 0.081

p 0984NS 0.995NS 0.849NS 0.516NS 0.925NS 0.58NS
LI collagen r -0.057 -0.065 -0.088 -0.122 -0.044 0.054

p 0695NS 0.655NS 0544 NS 0.4 NS 0.76 NS 0.712 NS
Ul collagen r -0.079 -0.085 -0.109 -0.136 -0.069 0.033

p 0586NS 0.557NS 0453NS 0.347NS 0.634NS 0.823NS
Tumor collagen r -0.125 -0.127 -0.152 -0.115 -0.111 0.011

p 0393NS 0.384NS 0.298NS 0431NS 0448NS 0.938NS
Adjacent normal tissue collagen r  -0.097 -0.095 -0.096 -0.101 -0.08 0.354

p 0504NS 0.512NS 0.507NS 0.484 NS 0.58 NS 0.012 *

r: correlation
coefficient, p: p-value, (*): significant, NS: non significant.

Androgen receptor expression
Out of the 50 mastectomy specimens, 42 specimens were AR positive (84%) and 8 were AR negative (16%). The area
percentage of AR expression in each quadrant as well as in the tumor is expressed in table (5).

Table 5. The area percentage of AR expression in each of the four quadrants and the tumors

Region  Area percentage of AR expression

Range Mean + SD
. - uo 8.0 - 26.6 19.9£5.2
SD: standard deviation Lo 70-260 107454
) o LI 7.0-235 17.3+44 )
Correlations between AR expression in Ul 43-120 78£22 the four quadrants and in the tumor
Comparison between AR expression _Tumor 86-351 281+84 of the four quadrants is illustrated in table

(6) while comparison between AR expression in each quadrant and that in the tumor is shown in table (7).
Regarding the results of the AR expression in the normal breast tissue adjacent to the tumors affecting the four quadrants,
the AR expression of these four groups of cases is shown in table (8).

Table 6. Comparison between AR expression in the four quadrants (paired dependent t-test)
Quadrant AR expression
(Mean + SD)  t-value p-value
uo 19.9+£5.2 2.0 0.053 NS
LO 19.7+54
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uo 19.9+£5.2 15.8 <0.001**
LI 17.3+44

uo 19.9+5.2 224 <0.001**
ul 7822

LO 19.7+54 14.3 <0.001**
LI 17.3+44

LO 19.7+£54 21.5 <0.001**
Ul 78+22

LI 17.3+44 21.9 <0.001**
ul 7822

(**): highly significant, NS: non significant.

Table 7. Comparison between AR expression in each quadrant and the tumor (paired dependent t-test)
Region AR expression
(Mean + SD)  t-value p-value

uo 199+5.2 17.2 <0.001**
TUMOR 28.1+8.4
LO 19.7+£54 175 <0.001**
TUMOR 28.1+8.4
Ul 78+22 20.3 <0.001**
TUMOR 28.1+84
LI 17.3+4.4 18.2 <0.001**

TUMOR 28.1+84
(**): highly significant

Table 8. Comparison between the different affected quadrants as regard AR expression of adjacent normal tissues (one way ANOVA)
uo LO LI ul p-value
AR expression of adjacent normal tissue 19.8+55 189+6.6 16.6+47 88+18 <0.001**
(Mean + SD)

(**): highly significant

Correlations between AR expression of the tumors in each quadrant and the adjacent normal tissues in the corresponding
quadrant are shown in table (9). Correlations between AR expression of both the tumors and the adjacent normal tissues on one
hand and the investigated clinicopathological parameters (age, size of the tumor, T staging of the tumor, number of the affected
LN by tumor spread and the N staging of the LN) on the other hand are presented in table (10).

Table 9. Correlation between AR expression of tumors in each quadrant and the adjacent normal tissues in the corresponding quadrants
(Pearson correlation coefficient)
UOtumors LOtumors  Lltumors Ul tumors

Adjacentnormal UO r  0.98
p <0.05*
Adjacent normal LO r 0.97
p <0.001**
Adjacent normal LI r 0.99
p <0.001**
Adjacent normal Ul r 0.77

p <0.05 *
r: correlation coefficient, p: p-value, (*) : significant, (**): highly significant

Table 10. Correlations between AR expression and the investigated clinicopathological parameters (Pearson and Spearman correlation
coefficient)
TUMOUR AR expression AR expression of adjacent
normal tissue

AR expression of adjacent r  0.624
Normal tissues "
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p <0.001**
AGE" r -0.011 0.012

p 0.94INS 0.936 NS
SIZE" r -0.744 -0.438

p <0.001** 0.001**
T. Staging™ r -529 -0.308

p <0.001** 0.03*
No LNs" r -0.871 -0.552

p <0.001** <0.001**
N. Staging™ r -0.839 -0.55

p  <0.001** <0.001**

r: correlation coefficient, p: p-value, (*):significant, (**): highly significant. (""): the use of Pearson coefficient, (
coefficient, NS: non significant

): the use of Spearman
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Figure 1. A photomi&rdgréﬁh of the normal non-neoplastic breast Figure 2. A ph'otomicrogr‘aph of the normal non-neoplastic breast

tissue demonstrating the breast lobule (long arrows). Dense tissue demonstrating the lobule of the breast formed of alveoli (A).
connective tissue fibers (asterisks), fat cells (arrowheads) as well as  The lobules are surrounded by extensive fatty stroma (arrowheads)
blood vessels (short arrows) are illustrated within the fibrofatty and connective tissue fibers (asterisks). (Hx & E x100)

stroma. (Hx & E x100)
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Figure 3. A photomicrograph showing the structure of the breast Figure 4. A photomicrograph illustrating the ducts of the breast
lobule formed of alveoli (A) lined with cuboidal epithelium (D). The ducts are surrounded by fibrofatty stroma {formed of fat
(arrows) with basophilic vacuolated cytoplasm and central rounded  cells (arrowheads) and dense connective tissue fibers (asterisks)}.
nuclei. The lobules are surrounded by connective tissue fibers (Hx & E x100)

(asterisks). (Hx & E x400)
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Figure 5. A photomicrograph showing a duct of the breast Figure 6. A photomicrograph of a case of invasive duct
(D) lined with cuboidal cells (arrows) with acidophilic carcinoma showing clusters of malignant ductal cells
cytoplasm and central rounded nuclei. The ducts are arranged in variable shaped duct like structures (arrows)
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surrounded by connective tissue fibers (asterisks). (Hx & E invading the surrounding stroma. The stroma exhibiting a
x400) stromal reaction formed of dense fibrous stroma (asterisks).
A higher magnification of the inset is shown in figure 7.
(Hx & E x100)

;if%'.v % R
Figure 8. A photomicrograph showing malignant ductal
cells (arrows) arranged in variable shaped duct like
variable shaped duct like structures and showing the criteria structures invading the neighboring fatty tissue
of malignancy: anaplasia, pleomorphism, hyperchromatism (arrowheads). At the right upper angle of the photo, the
surrounding dense fibrous stroma (asterisks) is seen. (Hx &
E x100)

Figure 7. A hiéher magnification of the inset in figure 6
demonstrating malignant ductal cells (arrows) arranged in

and increased nuclear cytoplasmic ratio. The malignant cells
are invading the surrounding dense fibrous troma (asterisks).
(Hx & E x400)

cation of the inset in figure 9
showing collagen fibers (arrows) surrounding the

i
L
%

Figure 9. A photomirograpH of normal non-neoplastic

tissue showing collagen fibers (arrows) in the stroma which
is surrounding the parenchyma. Stromal blood vessels parenchymatous elements (P) inside a breast lobule.
(arrowheads) can also be seen. A higher magnification of the Intralobular capillaries can also be seen (arrowheads).
(Masson's trichrome x400)

inset is exhibited in figure 10.
(Masson's trichrome x100)
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Figure 12. A photomicrograph of normal non-neoplastic

Figure 11. A photomicrograph of invasive duct carcinoma
showing clusters of malignant ductal cells (arrowheads) tissue illustrating the AR nuclear staining (arrows) which is
surrounded by dense stromal reaction formed of collagen exhibiting moderate intensity. Parenchymatous elements of
fibers (arrows). (Masson's trichrome x100) the breast (P) are surrounded by stroma (asterisks). (AR
x 400)
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Figure 13. AR nuclear staining of the rﬁal‘ignant cells exhibiting Figure 23. A hlgher magnlflcatlon of the inset in flgure 22 showing

mild (short arrows) to moderate (long arrows) intensity. The the AR nuclear staining of the malignant cells (arrows) which
surrounding stroma can also be visualized (asterisks). (AR x400) exhibited marked intensity. The surrounding stroma can be also
visualized (asterisks).
(AR x 400)
DISCUSSION

The present work elucidated the AR expression in normal tissue of the four breast quadrants as well as in invasive duct
carcinoma NOS. Examination of the normal tissue for AR expression demonstrated that 84% of the cases were AR positive. The
mean area percentage of AR expression in the normal tissue ranged between 8.0-26.6% with a mean 19.9% in the UO quadrant,
between 7.9-26% with a mean 19.7% in LO, between 7-23.5% with a mean 17.3% in LI and in the Ul ranged between 4.3-12%
with a mean 7.8%.

Monifar . (2003) recorded results higher than those of the present work; 100% of the cases examined for normal tissues
were AR positive and the AR expression ranged between 10-70% with a mean 40%. Unlike the methodology adopted in the
present study, these authors did not collect normal tissue of the four breast quadrants but only from the normal tissue adjacent to
the tumor.

Evaluation of the difference in the AR expression between each pair of the four quadrants in the present study showed that
AR expression of the UO quadrant was the highest. The difference was statistically significant compared to both Ul and LI
quadrants, while the difference between the UO and the LO quadrants was statistically non significant. The LI quadrant was the
lowest in AR expression. The difference was statistically significant compared to each of the other three quadrants.

Examination of the tumors in the present work for AR expression demonstrated that 84% of the cases were AR positive.
These results are in agreement with findings of previous studies which demonstrated that AR is expressed in considerable
proportions of invasive breast carcinomas. Monifar . (2003) reported that AR expression ranged between 47 - 88% of different
grades of invasive duct carcinomas. Riva . (2005) investigated AR expression in both invasive duct and lobular carcinoma and
found it to be 56% and 87% respectively.

Gonzalez and coworkers obtained a result of 74.8% expression of AR in invasive breast carcinomas (Gonzalez ., 2008).
Another study reported the AR expression in high grade invasive duct carcinoma as 55% and in non high grade invasive
carcinoma as 92% (Hanley ., 2008).

In the present study, the area percentage of AR expression of the tumor ranged between 8.6 - 35.1% with a mean 28.1%.
There was a statistically significant increase in AR of the tumor compared to that of each of the four quadrants.

In the present work, a statistically significant positive correlation was obtained between the AR expression of the tumor and that
of the normal tissue adjacent to the tumor; the increase in AR expression of the normal tissue adjacent to the tumor was associated
with increase in the AR expression of the tumor.

In the present study, the AR nuclear staining of the normal breast tissue as well as the tumor tissue exhibited variable degrees
of intensity; mild, moderate and marked. These results are in agreement with those of Narita . (2008) who recorded variable
degrees of AR expression in their work with prevalence of the mild and moderate intensity with heterogenous distribution.

The present study adopted the image analysis computer system in estimating the area percentage of AR stained nuclei in
immunohistochemical sections in order to report the AR expression. Contradictory to this non-subjective methodology, Narita
(2008) counted on the degree of the intensity of nuclear staining added to the number of the AR stained nuclei in an equation to
calculate the degree of AR expression. Their method depended more on the subjectivity in estimating the degree of the color of
AR stained nuclei.

In the present study, the prevailing breast quadrant regarding the occurrence of the primary tumor was the upper outer
quadrant (38%) followed by the lower outer quadrant (24%), the lower inner quadrant (20%) and lastly the upper inner quadrant
(18%). The UO quadrant also exhibited statistically significant higher AR expression compared to the both the Ul and LI
quadrants. However, this difference was statistically non significant when compared to LO quadrant. These results may explain
the high prevalence of the tumor in the UO quadrant detected in the present work.

Ellsworth . (2004) reported that the incidence of the primary tumor was most frequent in the lower outer quadrant (30.9%); both
the upper outer and lower inner quadrant were next in order with a frequency of 16.7%. These authors attributed the prevalence
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of the primary tumors in the outer quadrants to the greater genomic instability they found in such quadrants compared to the
inner quadrants.

Dehm and Tindall (2005) elucidated the mechanism of activation of androgen receptor and its relationship to DNA and
genes. Androgen receptor is a nuclear transcriptional factor located primarily in the cytoplasm. After binding to
dihydrotestosterone, an active form of androgen, AR dimerizes, translocates into the nucleus then binds to the androgen-response
elements on DNA and activates certain genes responsible for the execution of the role of androgen.

An earlier study proposed another hypothesis for the propensity of tumors in the UO quadrant. Haagensen (1986) claimed
that the high incidence of occurrence of cancer in the UO quadrant was due to the presence of more breast tissue in such quadrant.
However, the results reported by Thomas . (1997) could support the hypothesis adopted by the present work. These authors
concluded that AR expression is necessary for the androgenic effect on breast cancer cell proliferation. Lillie . (2003) found that
increased level of androgen in serum was associated with an increased risk for breast carcinoma in postmenopausal women.

Furthermore, Tamimi . (2006) concluded that the hormonal replacement therapy containing both testosterone and estrogen
was associated with a significantly higher risk of breast cancer than that containing estrogen alone, in post menopausal women.
Comparing the mean area percentage of collagen fibers of the normal tissue of the four quadrants, in the present study, that of
the UO quadrant was higher than those of the other three quadrants and the difference was statistically significant. On the other
hand, the mean area percentage in the Ul quadrant was lower than that of each of the three quadrants and the difference was
statistically significant.

The mean + SD of the area percentage of collagen fibers of tumors among all cases in the present study was 44.75 + 2.2.
The mean area percentage of the tumor demonstrated statistically significant increase compared to the normal tissue of each of
the four quadrants.

These results could be explained by the findings of Lester (2005) who reported that invasive carcinomas of breast are usually
surrounded by intense non-neoplastic host fibrous tissue reaction composed of fibroblasts, collagen fibers, lymphocytes and
extracellular matrix; a desmoplastic response giving the tumor a hard consistency on palpation and replacing the fat of the breast.

Evaluation of the relationships between the clinicopathological prognostic parameters and the AR expression of the tumor
(and its adjacent normal breast tissue), in the present study, revealed a statistically negative significant correlation between the
size of the tumor (with its corresponding T staging) and AR expression of both the tumor and the normal tissue adjacent to the
tumor.

Also a statistically significant negative correlation was found between the number of affected LN by tumor spread (with its
corresponding N stage) and AR expression of both the tumor and the normal tissue adjacent to the tumor. Therefore, AR
expression could be associated with good prognosis of invasive duct carcinoma and could also be associated with better survival
and longer disease free periods.

These results are in concordance with those recorded by Honma . (2005) and Narita . (2008) who found that AR expression
was significantly associated with small sized tumors and negative lymph nodes status. Other results revealed positive correlation
between AR expression and parameters predisposing cancer invasion but, at the same time, demonstrated positive correlation
between AR expression and good prognosis and longer disease free periods (Gonzalez ., 2008; Hanley ., 2008).

In conclusion The UO quadrant exhibited the highest percentage of AR expression among the four quadrants while tumor
AR expression was higher than that of any of the four quadrants. There were negative correlations between the increase in AR
expression of the tumor and the clinicopathological parameters of tumor prognosis such as tumor size and number of affected
LN by tumor spread; AR can be used as prognostic indicator and a therapeutic target for hormonal treatment of breast cancer.
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