- Original Article

Precancerous Breast Lesions in Benign Breast Lesions: Review of

430 Benign Breast Lesions

Abstract

Background: Unanimously recognized precancerous breast lesions are atypical ductal
hyperplasia (ADH), atypical lobular hyperplasia, flat epithelial atypia, lobular carcinoma in situ,
papillary lesions, and proliferative radial scar. The increased risk of developing carcinoma associated
with these lesions is found for both ipsi- and contra-lateral breasts. These precancerous lesions are
also found in benign breast lesions. Aim: The aim of this study is to study histomorphological
features of precancerous breast lesions and to find the prevalence of these lesions in various benign
breast lesions in different age groups. Materials and Methods: We evaluated histomorphology
of 430 benign breast lesions for the presence of precancerous breast lesions. The frequency of
precancerous lesions was correlated with type of benign breast lesions and different age groups.
Results: In thirty cases of benign breast lesions, precancerous lesions were found. Maximum cases
were of lobular neoplasia (LN) (n = 12) followed by papilloma (» = 9). Majority of the lesions were
found between 31 and 40 years (n = 16). Maximum cases of LN (n = 6) and ADH and peripheral
papilloma each (n = 4) were seen in the age group of 31-40 years. Maximum precancerous
lesions were seen in fibrocystic change (n = 21), followed by sclerosing adenosis (n = 5), and
fibroadenoma (n = 4). Conclusion: Prevention is a highly feasible approach to breast cancer
control. Benign breast lesions with associated precancerous breast lesions must be separated from
pure benign breast lesions. These lesions need future evaluations to assess the risk of carcinoma in
ipsilateral as well as contralateral breasts. There is a need for more long-term follow-up studies of
precancerous breast lesions in benign breast lesions to assess the risk of developing carcinoma in
ipsilateral as well as contralateral breasts.
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Introduction the variable degree of lesions, they do

Breast cancer is the second most
common type of cancer worldwide, and
it remains the most commonly diagnosed
malignancy among females.!! It is one
of the leading causes of morbidity
and mortality in women. Unanimously
recognized precancerous breast lesions
are atypical ductal hyperplasia (ADH),
atypical lobular hyperplasia, atypical
columnar cell hyperplasia or flat epithelial
atypia (FEA), lobular carcinoma in situ,
papillary lesions, and proliferative radial
scar.>*! These lesions are increasingly found
in the screening programs when suspicious
areas of breast are core biopsied.™

Atypical hyperplasia is a high-risk benign
lesion found in approximately 10% of
biopsies with benign findings.*¥ Though
atypical lobular hyperplasia and lobular
carcinoma in situ are widely used for
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not have prognostic significance. To
avoid overtreatment, the term “lobular
neoplasia (LN)” is widely used.

The increased risk of developing carcinoma
associated with these lesions was found
for both ipsi- and contra-lateral breasts. In
many studies with long-term follow-up,
atypical hyperplasia has been associated
with relative risk score for future breast
cancer of 4.l Recent studies suggest
that absolute risk among women with
atypical hyperplasia has been characterized
with a cumulative incidence of breast
cancer approaching 30% at 25 years of
follow-up.[®!2!

Tamoxifen is approved by the Food
and Drug Administration (FDA) for the
prevention of breast cancer in women at
high risk of developing the disease. It has
been further approved for the reduction of
contralateral breast cancer.[*!”
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Detection of these precancerous breast lesions in women
with greater risk of developing carcinoma like in those
having a family history is of a great importance and
will have a possibility of early chemoprevention.!'®2"
Radiological findings of precancerous lesions of breast
are neither typical nor pathognomonic. Fine-needle
aspiration cytology features are inadequate and highly
unreliable. They can be assessed with only histological
examination.*!

These precancerous lesions are also found in benign
breast lesions. The purpose of this study is to study the
histomorphological features of precancerous breast lesions
and to find the prevalence of these lesions in various
benign breast lesions in different age groups.

Materials and Methods

A total of 430 benign breast lesions in females
were included in the study. Inclusion criteria were
lumpectomy specimens of benign breast lesions in
females diagnosed on clinical, radiological, and or
fine-needle aspiration cytology. Exclusion criteria
were malignant lesions of the breast and male breast
lesions. Clinical findings were noted. The specimens
were examined grossly, and multiple sections were
taken for  histomorphological examination. The
sections were formalin fixed and underwent routine
paraffin processing. Three to five microns thick
sections were cut and stained with hematoxylin and
eosin stain. Immunohistochemical (IHC) stains such as
cytokeratin (CK) 1/5/10/14, E-cadherin, and estrogen
receptor (ER) were in cases of ADH and LN.

Detailed histomorphological features were studied for
the presence of associated precancerous lesions such
as ADH, LN, FEA papillary lesions, and proliferative
radial scar. Histological features in ADH and LN were
correlated with IHC findings for definitive diagnosis.
The histomorphological features of various precancerous
breast lesions associated with benign breast lesions were
correlated with various age groups.

Observations and Results

We reviewed histomorphological features of 430 benign
breast lesions, out of which 6.97% (n = 30) lesions showed
precancerous lesions. Out of 30 lesions, maximum were of
LN (n = 12) followed by papilloma (n = 9), ADH (n = 8),
and FEA (n = 1). Out of the nine cases of papilloma,
maximum were peripheral intraductal papilloma (n = 7)
and remaining were central papilloma (n = 2). Maximum
lesions (n = 16) were found between 31 and 40 years,
followed by 41-50 (n = 11) years, 51-60 (n = 2), and
21-30 (n = 1) years. Table 1 shows detailed frequency
of various precancerous breast lesions in different age
groups. Out of 16 precancerous lesions in the age group
of 31-40 years, the most common lesion was LN (n = 6),
followed by ADH and PIP each (n = 4), and all cases of
central intraductal papilloma (n = 2).

Majority of the precancerous lesions (n = 21) were
seen in fibrocystic change followed by five lesions in
sclerosing adenosis and four lesions in fibroadenoma. Out
of 21 precancerous breast lesions in fibrocystic change,
maximum (n = 10) were LN followed by ADH and
papilloma (n = 5) each and one case of FEA [Table 2].

Discussions

Breast cancer remains the most commonly diagnosed
malignancy among females.'”? The economic and social
impact of this malignancy continues to be enormous.
In the recent years, several attempts have been made
in understanding the underlying mechanism of cancer
development. Models of breast carcinogenesis suggest that
atypical hyperplasia occupies a transitional zone between
benign and malignant disease. It contains some but not all
the requisite features of cancer and thus considered to be
premalignant.?>?4 Some drugs are recently approved for
the preventive approach of these lesions.[!31¢]

Precancerous breast lesions represent a broad spectrum of
lesions with a variable risk of progression to carcinoma.
Though fine-needle aspiration has been a very important

Table 1: Frequency of various 30 precancerous breast lesions in different age groups

Age group Flat epithelial Atypical ductal Papilloma Papilloma Lobular
(years) atypia hyperplasia (central) (peripheral) neoplasia
21-30 0 1 0 0 0
31-40 0 4 2 4 6
41-50 1 1 0 3 6
51-60 0 2 0 0 0
Table 2: Distribution of 30 precancerous breast lesions in various benign breast lesions

Benign breast Flat epithelial Atypical ductal Papilloma Papilloma Lobular Total/
diseases atypia hyperplasia (central) (peripheral) neoplasia percentage
Fibroadenoma 0 2 0 1 1 4/13
Fibrocystic changes 1 5 1 4 10 21/70
Sclerosing adenosis 0 1 1 2 1 5/7
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diagnostic tool in breast lesions for the past 30 years,
it is inadequate and highly unreliable for diagnosing
precancerous breast lesions. The diagnosis can only be
made by histological examination.?!!

In premammography era, ADH was an incidental finding
in benign biopsies. Nowadays, these lesions are most
commonly diagnosed in image-guided biopsies taken from
the areas of microcalcifications or from the lesions detected
by ductal lavage.'® Lobular carcinoma in situ is often
found on the occasion of cosmetic surgical procedures and
in women with familial risk of breast cancer.?!’ Recently,
some authors suggested that atypical lobular hyperplasia
and lobular carcinoma in situ should be designated as
LN to avoid overtreatment. The reason for this is that the
features which are used to subdivide these lesions are not
of prognostic significance.

Benign breast lesions are a heterogeneous group of lesions.
Precancerous breast lesions can be seen in benign breast
lesions. Out of 430 benign breast lesions, 30 lesions showed
associated precancerous lesions. Maximum lesions were
LN followed by papilloma, ADH, and FEA. Diagnosis of
these lesions was based on histological features assisted by
[HC stains.

Out of 12 LN lesions, the ten lesions on histopathology
examination showed expansion of acini of one or more
lobules by proliferations of small monomorphic cells,
less cohesive with uniform round nuclei, and uniform
chromatin [Figure la]. Two lesions of LN showed larger
atypical cells with less uniform chromatin and conspicuous
nucleoli [Figure 1b]. IHC staining with E-cadherin was
negative [Figure 1c], suggesting a lobular lesion.

Several studies showed that interobserver agreement on the
diagnosis of ADH is very poor even when consensus about
diagnostic criteria exists.?®! In eight cases of ADH, terminal
ductal lobular units (TDLUs) were partially filled with
neoplastic proliferation of evenly distributed monomorphic
cells with round-to-ovoid nuclei. Distended ducts often
show secondary lumina and bridges [Figure 2a]. THC
showed negative staining with CK 1/5/10/14 and positive
staining with E-cadherin [Figure 2b], suggesting a ductal
lesion. It is known that E-cadherin staining is used to
distinguish between lobular and ductal phenotypes.

Percentage of ER-positive cells and intensity of
staining are greater in ductal lesions than that of lobular
lesions.” Similar observations were observed in our study
[Figure 3a and b]. Page et @l in a landmark longitudinal
cohort study in 1985 studied breast cancer risk associated
with atypical hyperplasia and found that risk score was
4.4.11% Other investigators observed relative risk associated
with both ADH and lobular hyperplasia to be approximately
4.7827 More recently, a large cohort study at Mayo Clinic
was conducted. They found high cumulative risk of
breast cancer among women with atypical hyperplasia.
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Figure 1: (a) Lobular neoplasia showing monomorphic cells proliferating in
the acini of lobules. (b) Acini filled with large pleomorphic cells (H and E,
x400). (c) E-cadherin was negative (immunohistochemistry, x400)

with proliferating cells and with secondary lumens (arrows). (b) Ductal
proliferating cells were E-cadherin positive (arrow) (immunohistochemistry,
x100)

Figure 3: Percentage of estrogen receptor-positive cells in (a)
atypical ductal hyperplasia. (b) Lobular neoplasia (immunohistochemistry,
x400)
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Specifically 25 years after a biopsy that showed atypical
hyperplasia, breast cancer developed in 30% of women.

If atypical hyperplasia is diagnosed in a younger woman,
she is more likely to develop breast cancer.*! In our study,
out of twenty cases of ADH and LN, 50% (n = 10) were
in between 30 and 40 years of age [Table 1]. Maximum
cases (n = 15) of ADH and LN were found in fibrocystic
change [Table 2].

Fibrocystic change was the most common benign lesion
in which associated precancerous lesions (n = 21) were
found commonly followed by sclerosing adenosis (n = 5)
and fibroadenoma (n = 4). Out of 21 precancerous
lesions in fibrocystic change, maximum were of
LN (n = 10) followed by ADH (n = 5) and peripheral
papilloma (n = 4) [Table 2].

The only case of FEA was seen in fibrocystic change
which showed ductal structures lined by one to five layers
of mildly atypical cells [Figure 4a].

The relative risk associated with peripheral papilloma may
be higher compared to central papilloma.*! Papillomas
were seen in nine benign breast lesions out of which the
maximum (n = 7) were of peripheral papilloma which
aroused in TDLU [Figure 4b] and two were central
papilloma which aroused in larger ducts and were subareolar
in location [Figure 4c]. Maximum papillomas (n = 5) were
seen in fibrocystic change. The most common age group for
papilloma (n = 6) was 31-40 years. Histological diagnosis
was made when proliferating epithelial and myoepithelial
cells were seen overlying fibromuscular stalk, creating
arborescent structure in the ductal lumen. None of the
papillomas in our study showed focal atypia.

In benign breast lesions which show associated findings
of precancerous lesions, genetic alterations begin to
occur quite early. These lesions overexpress estrogen
receptor (ER) and transition occurs from normal epithelium
to hyperplastic lesions and to carcinoma in situ.”®
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Figure 4: (a) Flat epithelial atypia (H and E, x400). (b) Peripheral
papilloma (H and E, x100). (c) Central papilloma (H and E, x400)

Various biomarkers such as ERs, p53, human epidermal
growth factor receptor 2-neu, and Ki-67 have been studied
to monitor transition. ER status is eventually important in
clinical management of patients with premalignant breast
lesions.??

Use of chemopreventive agents benefits specifically women
with atypical hyperplasia. However, a very small minority
of high-risk women take drugs despite randomized clinical
trials showed substantial benefit specifically for women
with atypical hyperplasia.”’ Some drugs are recently
approved for the preventive approach of the disease.
The most important task is to identify such patients who
are likely to get benefited from chemopreventive agents.
We did not find any Indian comprehensive follow-up study
on precancerous breast lesions.

These precancerous lesions can be multiple in number and
they can be present at other sites in the same breast or in
contralateral breast. These patients should be followed up
and need future evaluations.

Recent studies suggest that surgical excision is not mandatory
for atypical lobular hyperplasia if it is an incidental
finding. Such cases require careful clinical and radiological
follow-up.**311 The American Cancer Society recommends
annual breast magnetic resonance imaging as an adjunct to
mammography for high-risk patients who have lifetime breast
cancer risk of approximately 22%25% or greater.!!!

Current thinking is that prevention is highly a feasible
approach to breast cancer control. Several changeable
and nonchangeable risk factors such as gender, age,
family history, alcohol intake, dietary fat obesity in
postmenopausal age, and hormonal stimulation have been
attributed to increased cancer risk. Hence, prevention of
breast cancer remains strong and intriguing.

Conclusion

Prevention is a highly feasible approach to breast cancer
control. Common precancerous breast lesions seen in
benign breast lesions are LN, papilloma, ADH, and FEA.
Fibrocystic change is the most common disease in which
precancerous lesions are seen. The most common age group
of these lesions is 31-40 years. Benign breast lesions with
associated precancerous breast lesions must be separated
from pure benign breast lesions and need future evaluation
and follow-up.
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