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ABSTRACT

Purpose: To analyse the clinical and histological features of the precursor lesions, to correlate with radiological
findings and to determine the role of immunohistochemistry in the diagnosis of these lesions. Methods: Patients
with suspicious breast lesions in radio imaging (BI-RADS 111&IV) & radiologically ambiguous cases were
directed towards core/excision biopsy. The panel of immunomarkers used were p63, SMMHC, CK 5/6, E-
Cadbherin, ER, PR and HER2/neu. Results: In the Institute of pathology, 1464 surgical specimens of breast (6.9%)
were received during November 2011 to October 2013. Precursor lesions constituted 14.03% of benign lesions.
Sclerosing adenosis and usual epithelial hyperplasia was common comprising 60.82% (59 cases). Precursor
lesions had a peak incidence in the age group of 31-40 years. Commonest symptom of presentation was lump in
the breast (63.92%). Most of the cases belonged to BI-RADS I11 score (30.86%). IHC done with myoepithelial
markers such as p63 and SMMHC showed nuclear and cytoplasmic positivity of myoepithelial cells in all cases of
sclerosing adenosis, ductal papilloma and DCIS. CK 5/6 was helpful in confirming cases of usual epithelial
hyperplasia. Conclusion: We found that there is no significant difference in the incidence and age group of
precursor lesions, as compared to literature. Myoepithelial markers were found to be useful in assessing the
benignity of lesions in cases of diagnostic dilemma. ER, PR and HER2/neu expression were higher in pure
precursor lesions than precursors associated with malignancy. Patients having lesions with ER expression will be

benefited by Tamoxifen therapy and further progression to invasion can be arrested.

KEYWORDS: Cytokeratin 5/6, HER2/neu, Breast Precursor lesions, p63, SMMHC, ER/PR.

INTRODUCTION

In India, Carcinoma Breast is the most common cancer
in women. 1,000,000 new cases occur worldwide
annually, accounting for 22% of cancers in female
population.™! Precursor lesions of carcinoma breast are
heterogeneous proliferations which vary in their
architecture and cytology. They fall into 3 major
categories with varied premalignant potential. They are
Proliferative breast diseases without atypia, Proliferative
breast diseases with atypia and in-situ (preinvasive)
lesions. Most of these lesions are found in
premenopausal women. They have the potential to turn
malignant over a period of 10-15 years.

Proliferative breast diseases without atypia include
moderate (or) florid ductal hyperplasia of usual type
(UDH/UEH), sclerosing adenosis, complex sclerosing
lesion/Radial scar, intraductal papilloma, fibroadenoma
with complex features and columnar cell lesion. They
carry a relative risk of 1.5 to 2 times more, in progression
to carcinoma.
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Proliferative diseases with atypia include atypical ductal
hyperplasia (ADH) and atypical lobular hyperplasia
(ALH) with a relative risk of 4-5 times more, for
developing Carcinoma.®!

In-situ (preinvasive) lesions are lobular carcinoma in-situ
LCIS) and ductal carcinoma in-situ (DCIS), have a
relative risk of 8 to 10 times more, in progression to
invasive carcinoma.! Sometimes it is difficult to
differentiate  between premalignant lesions and
carcinoma by routine histopathology, due to the
overlapping histomorphological features.
Immunohistochemistry plays a crucial role in the
diagnosis of these lesions. Myoepithelial markers p63,
Smooth Muscle Myosin Heavy chain (SMMHC)
determine stromal invasion in case of in-situ lesions.
They highlight the presence of myoepithelial cells in
sclerosing lesions associated with extensive desmoplasia
and confirm benignity. They distinguish papilloma from
papillary carcinoma.
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Cytokeratin 5/6 (CK 5/6) makes distinction between
usual ductal hyperplasia from atypical ductal hyperplasia
and ductal carcinoma in-situ. E-Cadherin helps in the
differentiation of ductal and lobular neoplasia. Estrogen
receptor (ER), Progesterone receptor (PR) and Human
epidermal growth factor receptor (HER2/neu) have
prognostic and therapeutic significance.

In this study an attempt has been made to analyse the
clinical and histomorphological features of precursor
lesions of carcinoma breast and to determine the role of
immunohistochemical markers in the diagnosis of these
precursor lesions.

METHODS

The patients attending the surgical outpatient department
with the complaint of lump in the breast or nipple
discharge were subjected to trucut/excision/incision/wide
local excision biopsies or mastectomy based on their
clinical presentation and radio imaging. As a routine, all
specimens were fixed in 10% formalin. Four micron
thick sections of the paraffin tissue blocks of the cases
prepared were stained with hematoxylin & eosin and
examined. The representative formalin fixed, paraffin
embedded tissue samples were subjected to
immunohistochemical analysis, with the panel of
markers p63, SMMHC, CK5/6, E-cadherin, ER, PR
and HER2/neu. The immunohistochemically stained
slides were analyzed for the presence of reaction, cellular
localization, percentage of cells stained, intensity of
staining and pattern of staining. Nuclear scoring was
assessed for p63, ER, PR and cytoplasmic membranous
positivity was assessed for SMMHC, E-cadherin,
HER2/neu and membranous staining for CK 5/6.

RESULTS

During the period of 24 months from November 2011 to
October 2013, the number of breast specimens received
in the Institute of Pathology, were 1464 constituting
6.9 % of a total of 21,306 surgical pathology specimens.
Among these breast specimens, 691 cases were benign
(47.19%), 568 were malignant (38.80%), 176 were non-
neoplastic  (12.02%) and 29 cases were non
representative (1.98%). The number of precursor lesions
were 97 (14.03%), out of a total of 691 benign cases.
Sclerosing adenosis and usual epithelial hyperplasia
(UEH), either alone or in combination was the
commonest proliferative lesion detected (Table 1).

Lump in breast was the commonest symptom among
patients with precursor lesions in our study. Precursor
lesions had a peak incidence in the age group of 31-40
years (36.08%). The youngest age of presentation was 13
years and oldest age of presentation was 75 years. DCIS
was the commonest lesion in the older age group of more
than 60 years and sclerosing adenosis was the
commonest lesion in youngest age group. Males
represented 3.09% of cases. The cases reported in males
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were 2 cases of sclerosing adenosis and one case of low
grade DCIS. Distribution of cases, according to
symptoms are given in Table - 2

Most of the cases belonged to BI-RADS Il (30.86%),
followed by BI-RADS Il (29.62%) and then BI-RADS
IV (19.75%). The commonest group of lesion in BI-
RADS 1V was combined sclerosing adenosis with usual
epithelial hyperplasia and DCIS was the commonest
lesion in BI-RADS V category.

Predominant side of occurrence of precursor lesion was
left breast (53.61%). Most of the lesions (68.42%) had
the size range of 2-4 cm and 17.11% had more than 4-6
cm size and none of the cases were more than 6 cm in
size.

Among the 97 cases, 32 (32.99%) had double or triple
lesions. The commonest combination found was
sclerosing adenosis with usual epithelial hyperplasia.

IHC done with myoepithelial markers with p63 and
SMMHC showed nuclear and cytoplasmic positivity of
myoepithelial cells in all cases of sclerosing adenosis,
ductal papilloma and DCIS.

IHC done with CK5/6 in 12 cases of UDH showed
strong membranous staining in 50-90% of hyperplasic
cells in UEH foci in all the cases. In 25% of cases in
addition to UDH, ADH foci were also seen. CK5/6
expression studied in 6 cases of ADH showed complete
lack of CK5/6 expression in 66.67% of cases, confirming
the diagnosis. 16.67% of cases were reinterpreted as
UDH after IHC study and 16.67% showed combined
presence of UDH and ADH.

Two cases of lobular hyperplasia (100%) and 3 cases of
lobular carcinoma in-situ showed lack of E-cadherin
expression (100%). One case having histological
resemblance to LCIS, showed strong staining pattern
with E- cadherin and was later categorised as DCIS.

Considering ER expression, contiguous pattern of ER
positivity was seen in 60% of cases and scattered
positivity in 40% of cases. Among the precursor lesions
there was over expression of ER in 50% of ADH, 40% of
low grade DCIS and 60% of LCIS. There was no ER
expression in UDH and high grade DCIS.

HER2 /neu expression was similar in all precursor
lesions, with 40% of cases showing positivity, except
papilloma which lacked HER2/neu expression. HER2
/neu expression was more in high grade DCIS (75%)
than low grade DCIS (40%).

There was a direct association between ER and PR
expression.
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Table 1: Distribution of cases based on HPE diagnosis
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Lesions Total No cases | Percentage
Sclerosing adenosis 24 24.74%
Usual epithelial hyperplasia 22 22.68%
Sclerosing adenosis with UEH 13 13.40%
Atypical ductal hyperplasia 14 14.43%
UEH with ADH 2 2.06%
Papillary lesions
Solitary Papilloma 2 11 11.34%
Multiple papillomatosis 9
Ductal carcinoma in situ
Low grade 8 9 9.28%
Both low and high grade 1
Lobular hyperplasia 2 2.06%
Table 2: Distribution of cases according to symptoms
Symptoms No of cases Percentage
Lump 62 63.92%
Pain 8 8.25%
Lump, pain 19 19.59%
Discharge 6 6.19%
Lump, discharge 2 2.06%
Table 3: Comparison of DCIS Classification based on IHC
Luminal A Luminal B HER?2 type Basal type
Type ER+, ER +, ER —ve, ER,PR,
HER?2/neu -ve HER2/neu +ve HER2/neu +ve HER2/neu —ve
Pure DCIS 20% 20% 40% 20%
DCIS with invasive 33.33% 8.3% 16.67% 25%
carcinoma
Total in current study 53.33% 28.3% 56.67% 45%
Livasy CA, et al 61% 9% 16% 19%
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Fig.1.A: H&E stain, 10x. Lobulo-centric configuration with distorted glands in fibrotic stroma.
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SCLEROSING ADENOSIS

Fig.1.B: p63, 10x. Nuclear staining of myoepithelial cells.

USUAL EPITHELIAL HYPERPLASIA

Fig.2.A: H&E stain, 10x. Florid prollferatlon of duct eplthellal cells obllteratlng the lumens of the ducts.

USUAL EPITHELIAL HYPERPLASIA

Fig.2.B: CK 5/6 , 10x. Diffuse patternof 3+sta|n|ng in 100 % of hyperplastic cells in both luminal and basal
pattern.
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ATYPICAL DUCTAL HYPERPLASIA

Fig.3.A: H & E stain, 10x. Proliferation of monotonous population of round to oval cells with hyperchromatic
nuclei in an area less than 2 mm

ADH

Fig.3.B: CK 5/6, 40x. Positive staining of basal cells and negative staining of luminal cells.

LOW GRADE DCIS
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LOW GRADE- DCIS

Fig.4.B: p63, 10x. Dot like staining patrn

LOBULAR CARCINIMA IN-SITU
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Fig.5.A: H&E sti, 4x. All acini are filled and distended y monomorphic population of cells

LCIS

Fig.5.B. 10x. Lack of E-cadherin expression
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DISCUSSION

In the present study, the clinical and histomorphological
features of 97 precursor lesions were evaluated.
Immunohistochemical analysis was done for 40 cases
using myoepithelial & epithelial markers (p63, SMMHC,
CK 5/6, E-Cadherin, ER, PR and HER2/neu). ER, PR
and HER2/neu expression were also studied in 20 cases
(18.18%) of precursor lesions associated with
malignancy and were compared with that of pure
precursor lesions.

In our study, lump was the commonest presenting
symptom constituting approximately 63%, followed by
lump and pain constituting approximately 20%. The
finding was similar to the study by Ayoade BA et al.l®!

Sclerosing  adenosis:  Microscopically  sclerosing
adenosis is characterised by lobulo-centric pattern with
distorted glands and tubules surrounded by myoepithelial
cells in a sclerotic stroma. Immunohistochemical
markers p63 and SMMHC highlighted the myoepithelial
cells confirming their benignity.

In this study, the incidence of sclerosing adenosis was
24.74 % of precursor lesions and 3.47 % of all benign
breast lesions, which is comparable to the study by Roy
A Jenson et al, which had the incidence of 5.3% of
benign breast lesions. About 50% of sclerosing
adenosis were categorised under BI-RADS |1, whereas
Fusan Taskin et al, have reported an incidence of 40% in
the BIRADS Il category.”’ Association of sclerosing
adenosis with DCIS, UDH and apocrine metaplasia was
seen in our study which was similar to the study by
Kutsikoseo et al.l’? Immunohistochemical markers p63
and SMMHC highlighted the myoepithelial cells, aiding
us to confirm the diagnosis.

Usual ductal hyperplasia-moderate to florid
Microscopic characters are proliferation of cytologically
benign epithelial cells filling and distending the lumen of
the duct forming slit like secondary lumens, the nuclei
differing in size, shape and orientation.
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In our current study, the incidence of usual epithelial
hyperplasia was 22.68%. According to lan O Ellis et al,
the incidence was 25%.! The UDH occurred
predominantly in the age group of 41 to 50 years
(31.82%). Literature states that commonest age for UDH
is 45 years. In the study by Georgiana Luminita et al,
combined UDH and ADH were seen in 4.10% of cases
which is concordant with our study.

CK 5/6 expression was studied in 12 cases of UDH. All
the 12 cases showed strong membranous staining in 50-
90% of hyperplastic cells in UDH foci. Mommers EC et
al, have reported similar results, in which 50-80% of
hyperplastic cells showed strong staining foci for CK
5/6.% In the present study, among the 3 out of the 12
cases (25%), there was complete lack of expression of
CK 5/6, adjacent to hyperplastic foci, which indicated
the presence of ADH foci, in addition to UDH foci.

Atypical Ductal hyperplasia

Microscopically ADH is characterised by monotonous
population of small to medium sized round to polygonal
cells with hyperchromatic nuclei, distributed evenly
forming regular punched out spaces. The entire lesion
should measure less than 2mm in maximum dimension
or occupy less than 2 duct spaces.

The incidence of ADH in our study was 14.43% of
precursor lesions and 2.02 % of benign breast biopsies.
Peng Sul et al, has reported an incidence of 16.09% of
precursor lesions, and a study by Stamper PC et al, have
shown an incidence of 4% of benign breast biopsies.**?

ADH was found predominantly in the mean age group of
44 yrs. Page DL et al, have reported a mean age of 46
years for ADH.**] Majority of ADH cases in our study
belonged to BI-RADS III category (33.33%), followed
by BI-RADS IV category (25%). But, in a study by
Noursneige et al, 97.6% of cases were BI-RADS IV and
2.4% were BIRADS 1.2 In our study, one case of ADH
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interpreted in trucut biopsy was later diagnosed as DCIS
after excision biopsy, done after 20 days (7.1%). Another
case diagnosed as ADH, after modified radical
mastectomy was found to have invasive ductal
carcinoma (7.1%). In the study by. Michael J et al, after
diagnosis of ADH by core needle biopsy, 17.9% showed
adjacent DCIS in the subsequent excision biopsy.™ In
another study by Rohit K Jain et al, 2 out of 137cases
(1.46%) were reinterpreted as DCIS and 7 out of 137
cases (5.1 %) were reinterpreted as usual epithelial
hyperplasia.l'® Hence excision is a must following the
diagnosis of ADH.

We studied CK 5/6 expression in six cases of ADH. Four
cases (66.67%) showed complete lack of CK 5/6
expression, confirming the diagnosis of ADH. In the rest
of the two cases, one case (16.67%) showed strong
staining for CK5/6 in 70-80% of hyperplastic cells,
indicating that hyperplasia was usual epithelial type. The
other case revealed CK5/6 positive as well as negative
foci indicating the combined presence of UDH and
ADH. In the study by Rutika Mehta et al, among cases
diagnosed as ADH, 8% were found to be usual epithelial
hyperplasia after immunohistochemical study.™ In our
study, 16.66% cases turned out to be UDH. This signifies
the diagnostic value of CK5/6.

DCIS

Microscopically DCIS is characterised by cytological
features of ADH but more than 2 mm in size or occupies
more than 2 duct spaces.

Incidence of pure ductal carcinoma in-situ without
invasive component in the present study was 9.28%, with
low grade DCIS constituting 88.89% and both low grade
and high grade DCIS constituting 11.11%. Dutch
comprehensive centre in the year 2007 has reported an
incidence of 8.3%.1") Average age group of DCIS in our
study was 50.66 years and a study by Kerlikowske et al,
has shown the mean age to be 50-59 years.'®! In the
current study most of the cases were BI-RADS V and I,
each constituting 33.33%.

Out of nine cases of DCIS diagnosed, four belonged to
solid, cribriform type (44.44%) and the Papillary-
cribriform, cribriform-micropapillary, solid-papillary,
solid and papillary pure forms constituted one each. In
the study by Malone et al and others, solid and cribriform
type was the commonest one as in our study.™® 2 In the
current study incidence of DCIS with adjacent invasive
carcinoma was 54.55%. In the study by Georgiana
Luminita Fota et al, DCIS was associated with invasive
ductal carcinoma in 79.36% of cases.!”!

Study done with p63 and SMMHC showed
discontinuous pattern of nuclear and cytoplasmic
staining of myoepithelial cells in all the 4 cases studied.
Maha M et al, reported similar Pattern of staining in all
the 12 cases of DCIS studied.” Among the cases of
Pure DCIS, 40% showed ER expression, 40% had PR
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expression and these 40% did not show HER2/neu over
expression. Another 40% of cases showed HER2/neu
over expression and they were negative for ER, PR
expression.

In our study, HER2/neu type was most common,
followed by Luminal A type, while in the study by
Livasy et al, Luminal A type was the commonest one. In
both studies Luminal B type was the least common.!??
(Table.3).

Papilloma

Microscopically papillomas are characterised by central
fibro vascular core lined by cuboidal to columnar cells
surrounded by myoepithelial layer. Multiple inter
anastomosing branching papillae of five and more in
number constitutes multiple papillomas.

In our study, the incidence of papilloma was 11.34% of
precursor lesions, 1.59% of benign breast lesions and
0.07% of all breast specimens. According to WHO, the
incidence of papilloma was 10% of all benign breast
biopsy specimens. In our study 25% presented as solitary
papilloma and 75% as multiple papillomata. ADH and
DCIS were seen in association with multiple
papillomatosis, as has been reported by Jacob Schachter
et al.”* In this study, 70% of papillomas were diagnosed
as BI-RADS Il category. In the study by Xin Li et al,
98.6% of papillomas belonged to BI-RADS IV category.

Diffuse continuous staining of peripheral basal layer of
papilloma with SMMHC and irregularly spaced nuclear
staining of p63 were seen in all the five cases of
papilloma, distinguishing them from malignant papillary
lesions. Since p63 alone causes discontinuous nuclear
staining, significance of combined use with SMMHC
was highlighted. A similar observation was reported by
Cheryl B et al who studied 27 cases of papilloma and all
showed the presence of myoepithelial cells.[?* %!

LOBULAR NEOPLASIA

Histologically, Atypical Lobular Hyperplasia is
characterised by  monomorphic evenly  placed
dyscohesive cells with pale cytoplasm and round to oval
eccentric nuclei having intracytoplasmic lumens
occupying less than one half of acini, whereas, in LCIS
more than half of the acini should be filled and distended
by monomorphic population of small cells with thin rim
of cytoplasm.

In our study, we had two cases of atypical lobular
hyperplasias, among the pure precursor lesions
accounting for 0.3 % of benign breast biopsies and 2.6 %
of all precursor lesions. This was similar to the incidence
quoted by Frykberg et al, i.e., 0.5 to 4 %.%*!We had three
cases of lobular carcinoma in-situ, associated with
malignancies (0.52%), among which two cases were seen
with lobular carcinoma and one case with combined
ductal and lobular carcinoma. Mean age in our study was
46.2 years.
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Immunohistochemical study showed lack of expression
of E-Cadherin in all the five cases, confirming the
diagnosis. In the study by Pezza JA et al, E-Cadherin
showed strong membranous staining in all cases of
DCIS, while occasional cases of LCIS also showed
expression but weak and cytoplasmic staining pattern. %!

In the present study, one case histologically resembled
LCIS, but, lacked E-cadherin expression and had strong
membranous staining pattern of E-Cadherin, and, was
later categorised under low grade DCIS. 60 % of LCIS
had ER over expression and 33.33% showed HER2/neu
over expression.

Significance of ER, PR and HER 2/neu expression in
premalignant lesions: According to the literature, there
will be an increase in ER expression with increase in age,
in normal breast. But, in our study, there was no increase
in ER expression with increasing age (more ER
expression under 40 years of age). This breakdown in
normal age regulatory mechanism of ER positive cell
numbers may indicate an early precursor change. This
was similar to the study by Shoker BS et al, who stated
that the escape from normal age related mechanism for
ER positivity occurred at ADH stage.?®

In normal breast epithelium, ER positive cells are
distributed singly and surrounded by ER negative cells.
The precursor lesions, however, show ER positivity in
contiguous cells in contrast to normal breast epithelium.
Lawson et al reported that ER positivity in contiguous
pattern in premalignant lesions had more risk for
progression to invasion. PR expression was parallel to
ER expression in our study and in study by Lawson et
al.” He also stated that ER expression in the adjacent
normal acini had more risk than the positivity within the
lesion. In our study, contiguous pattern of ER positivity
was seen in 60% of cases and scattered positivity in 40%
of cases. Jarvis et al stated that contiguous expression
could represent a precancerous stage.”®! Among the
precursor lesions, ER expression was higher in ADH,
low grade DCIS and LCIS which was similar to Prosser J
et al study. UDH and High grade DCIS did not show ER
expression in our study, and they showed very low level
of expression in Prosser J et al study.E”

HER2/neu expression was higher in pure precursors than
precursors associated with malignancy in our study. ER,
PR expressions were more in pure precursors than the
precursors associated with malignancy. This was similar
to the study by Shoker et al, who found out that
increased ER expression would start at the ADH stage
and the expression would get, down regulated during
progression to invasion.??

To summarise, the incidence of precursor lesions in our
study was 14.04% and most of the precursor lesions in
our study occurred at an earlier age group (31-40 yrs),
than malignant lesions (35-50 vyears), both features
coinciding with several other studies. Sclerosing
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adenosis and usual epithelial hyperplasia, constituted the
bulk of the lesions amounting to 60.82% (59 cases).
Commonest symptom of presentation was lump in the
breast (63.92%).

Majority of precursor lesions were diagnosed as BI-
RADS I in this study, but in many other studies, most
of the precursor lesions were diagnosed as BI-RADS IV.

IHC done with myoepithelial markers with p63 and
SMMHC showed nuclear and cytoplasmic positivity of
myoepithelial cells in all cases of sclerosing adenosis,
ductal papilloma and DCIS. These myoepithelial markers
proved their utility in confirming the diagnosis of
benignity of the lesions. This study also highlights the
value of CK 5/6, in the diagnostic dilemma, between
usual ductal hyperplasia and atypical ductal hyperplasia.
This study also implies the necessity of excision
following the diagnosis of atypical ductal hyperplasia on
core needle biopsy, since adjacent invasive/in-situ
lesions have been diagnosed in the subsequent excision.
As per literature, patients with contiguous pattern of ER
expression have increased risk of malignancy. ER, PR
expression was more in pure precursor lesions, than in
precursor lesions associated with malignancy. These
patients can be treated with tamoxifen and further
progression to invasion can be arrested, thereby reducing
the morbidity and mortality.

REFERENCES

1. Asim Kumar Manna, Aparajita Samaddar, Sumit
Mitra, etal. Morphometric and Histological Study of
Breast Lesions with Special Reference to
Proliferative Activity and Invasiveness. Indian
Journal of Surgery 2013; 75: 204-209.

2. Nielson M, Thomsen JL, Primdahl S, Dyreborg U,
Andersen JA, Breast cancer and atypia among young
and middle aged women: A study of 110 medico
legal autopsies. Br J Cancer 1987; 56: 814-819.

3. Hartmann LC, Sellers TA, Frost MH, et al. Benign

breast disease and the risk of breast cancer. N Engl J
Med 2005; 353: 229- 37.
4. Marshall LM, Hunter DJ, Connolly JL, et al.
Risk of breast cancer associated with atypical
hyperplasia of lobular and ductal types. Cancer
Epidemiol Biomarkers Prev 1997; 6: 297- 301.

5. Ayoade BA, Tade AO, Salami BA, Clinical features
and pattern of presentation of breast diseases in
surgical outpatient clinic of a suburban tertiary
hospital in South-west Nigeria 2012; 18: 13-16

6. Jensen RA, Page DL, Dupont WD, Rogers LW,
Invasive breast cancer risk in women with sclerosing
adenosis. Cancer 1989; 64: 1977-1983.

7. Fisun Taskin, Kuts iK&seoglu, Alparslan Unsal,
MuhanErkus, SerdarOzbas, Can  Karaman.
Sclerosing adenosis of the breast: radiologic
appearance and efficiency of core needle biopsy:
Diagn Interv Radiol 2011; 17:311-316.

8. Ellis 1.O, Pinder S.E, Lee A.H.S, Tumours of the
breast. In: Christofer D. M. Fletcher (eds).

460


http://link.springer.com/search?facet-author=%22Asim+Kumar+Manna%22
http://link.springer.com/search?facet-author=%22Aparajita+Samaddar%22
http://link.springer.com/search?facet-author=%22Sumit+Mitra%22
http://link.springer.com/search?facet-author=%22Sumit+Mitra%22
http://link.springer.com/journal/12262
http://link.springer.com/journal/12262

Karkuzhali et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Diagnostic Histopathology of Tumors: 3™ ed,
Volumel. p 919-920.

Georgiana luminita fota, Cristiana simionescu,
Claudia valentina georgescu , Nicoleta patrana,
Mihaela muntean, Stepan. Histopathological study
of the precursor lesions of the Ductal Invasive
Breastcarcinoma. Current Health Sciences Journal
2009; 35: 259-262.

Mommers EC, Van Diest PJ, Leonhart AM, et al.
Expression of proliferation and apoptosis-related
proteins in usual ductal hyperplasia of the breast.
Human pathol 1998; 29: 1539-1545.

Peng Sul, Qinghui Zhang, and Qifeng Yang.
Immunohistochemical analysis of Metadherin in
proliferative and cancerous breast tissue. Diagnostic
pathology 2010; 5: 38

Stomper PC, Cholewinski SP, Penetrante RB,
Harlos JP, Tsangaris TN. Atypical hyperplasia:
frequency and mammographic and pathologic
relationships in excisional biopsies guided with
mammography and clinical examination. Radiology,
1993; 189: 667-671.

Page DL, Dupont WD, Rogers LW, Rados MS,
Atypical hyperplastic lesions of the female breast. A
long —term follow up study. Cancer 1985; 55(11):
2698-708.

NourSneige, Sung C. Lim, Gary J. Whitman,
Savitri Krishnamurthy, Aysegul A. Sahin et al.
Atypical Ductal Hyperplasia. Diagnosis by
Directional Vacuum-Assisted Stereotactic Biopsy of
Breast Microcalcifications. Am J Clin Pathol 2003;
119(2).

Michael J Wagoner, Christine Laronga Geza Acs.
Extent and histologic pattern of Atypical ductal
hyperplasia present on core needle biopsy specimens
can predict Ductal carcinoma in situ in subsequent
excision. American journal of clinical pathology
2009; 131: 112-121.

Rohit K Jain*, Rutika Mehta*, Rosen Dimitrov,
Lisbeth G Larsson, Paul M Musto, Kurt B Hodges et
al. Atypical ductal hyperplasia: interobserver and
intraobserver variability. Modern Pathology 2011;
24:917-923.

Dutch Comprehensive cancer centres [Online].
[cited 2007 May 12]; Available from: URL.
K.Kerlikowske,  D.L.Miglioretti,  D.S.M.Buist,
R.Walker and P.A.Carney. Declines in invasive
breast cancer and use of postmenopausal hormone
therapy in a  screening mammography
population. Journal of the National Cancer Institute
2007; 99(17): 1335-1339.

C.l.Li, J.R.Daling, K.E.Malone. Age-specific
incidence rates of in situ breast carcinomas by
histologic type, 1980 to 2001. Cancer Epidemiology
Biomarkers and Prevention 2005; 14(4): 1008-
1011.

Anthony S, Y. Leong, Raija T Sormunen, Songkhun
Vinyuvat, Regina W. Hamdani. Biologic markers in
ductal carcinoma in situ and concurrent infiltrating
carcinoma. A comparison of eight contemporary

www.ejbps.com

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

European Journal of Biomedical and Pharmaceutical Sciences

grading systems. Am J ClinPathol 2001; 115: 709-
718.

Maha M Shamloula, Safinaz H EL-Shorbagy, Eman
M.E. Saied. P63 and Cytokeratin 8/18 Expression in
Breast, Atypical DuctalHyperplasia, Ductal
Carcinoma in Situ and Invasive Duct Carcinoma.
Journal of the Egyptian Nat. Cancer Inst. 2007;
19(3): 202-210.

Livasy CA, Karaca G, Perou CM, Cowan DW,
Millikan RC, Maia D. Identification of a basal-like
subtype of breast ductal carcinoma in situ. Hum
pathol. 2007; 38(2): 197-204.

Haim Gutman, Jacob Schachter, Nir Wasserberg,
Itzchak Shechtman, Franklin Greiff. Are Solitary
Breast Papillomas Entirely Benign? Arch Surg.
2003; 138(12): 1330-1333.

Cheryl B. Hill, I-TienYeh. Myoepithelial Cell
Staining Patterns of Papillary Breast Lesions from
Intraductal  Papillomas to Invasive Papillary
Carcinomas. Am J Clin Pathol 2005; 123: 36-44.
Yaziji H, Gown AM, Sneige N, Detection of stromal
invasion of breast cancer: the myoepithelial markers.
Adv Anat Pathol.2000; 7: 100-109.

Frykberg ER, Lobular Carcinoma In Situ of the
Breast. Breast J 1999; 5: 296.

Rieger-Christ KM, Pezza JA, Dugan JM, Braasch
JW, Hughes KS, Summerhaye IC, Disparate E-
cadherin mutations in LCIS and associated invasive
breast carcinomas. Mol Pathol 2001; 54: 91-97.
Shoker BS, Jarvis C, Clarke RB, Estrogen receptor
positive proliferating cells in normal and pre-
cancerous breast. AM J Pathol 1999; 155: 111-115.
Lawson JS, Field AS, Champion S, Tran D, Ishikura
H, Trichopoulos D. Low oestrogen receptor
expression in normal breast tissue underlies low
breast cancer incidence in Japan. Lancet 1999; 354:
1787-1788.

Prosser J, Hilsenbeck SG. Cell turnover in normal
epithelium and premalignant lesion in the same
breast. Lab Invest 1997; 76: 119.

461


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Livasy+CA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Karaca+G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Perou+CM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Cowan+DW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Millikan+RC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Maia+D%22%5BAuthor%5D
http://www.uptodate.com/contents/atypia-and-lobular-carcinoma-in-situ-high-risk-lesions-of-the-breast/abstract/84
http://www.uptodate.com/contents/atypia-and-lobular-carcinoma-in-situ-high-risk-lesions-of-the-breast/abstract/84

