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INTRODUCTION

Intraductal and intralobular proliferative lesions or epithelial
hyperplasias of the breast comprise a heterogeneous spectrum of
proliferations that generally originate in the terminal duct-lob-
ular units (TDLUs) of the breast and are confined to the duc-
tal-lobular system'. Such lesions are subdivided into two major
categories based on cytological and architectural criteria: ductal
and lobular. The magnitude of the risk of subsequent breast
cancer varies widely, and part of these proliferations represent
risk indicators, whereas others act as true precursors of invasive
breast carcinomas (IBCs)'.

Since 2012, the classification of breast tumors according
to the World Health Organization (WHO) has adopted the
traditional nomenclature of “intraductal and intralobular pro-
liferative lesions” (Tables 1 and 2), and previous terminologies
like “breast intraductal neoplasia” and “lobular intraepithelial

neoplasia” proposed by Tavassoli have been withdrawn'.

INTRADUCTAL PROLIFERATIVE LESIONS

Intraductal proliferative lesions are grouped into three classes
based on cytological and architectural criteria: usual duc-
tal hyperplasia (UDH), atypical ductal hyperplasia (ADH),
and ductal carcinoma in situ (DCIS)!. Moreover, there is the

Table 2. Histopathological classification of precursor lesions of the breast.

Precursor lesions

Atypical ductal hyperplasia
Flat epithelial atypia
Ductal carcinoma in situ
Noninvasive lobular neoplasia
Atypical lobular hyperplasia
Lobular carcinoma in situ
Classic lobular carcinomain situ
Pleomorphic lobular carcinomain situ
Florid lobular carcinoma in situ

WHO classification of breast tumors (5th edition, 2019).

Dupont and Page (1985) Tavassoli (1998) WHO (2012 and 2019)

Mild ductal hyperplasia

Moderate ductal hyperplasia without atypia

Usual ductal hyperplasia

Usual ductal hyperplasia

Columnar cell lesion

Ductal intraepithelial neoplasia grade 1A
(DIN 1A)

- Columnar cell change
- Columnar cell hyperplasia
- Flat epithelial atypia

Atypical ductal hyperplasia

Ductal intraepithelial neoplasia grade 1B
(DIN 1B)

Atypical ductal hyperplasia

Low-grade ductal carcinoma in situ

Ductal intraepithelial neoplasia grade 1C
(DIN 1C)

Low-grade ductal carcinoma in situ

Intermediate-grade ductal carcinomain situ

Ductal intraepithelial neoplasia grade 2
(DIN'2)

Intermediate-grade ductal carcinoma in situ

High-grade ductal carcinoma in situ

Ductal intraepithelial neoplasia grade
(DIN 3)

High-grade ductal carcinoma in situ
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Epithelial proliferative lesions of the breast

group of columnar cell lesions (CCLs)!, which will be dis-
cussed separately.

Usual ductal hyperplasia
In general, UDH represents an incidental finding in breast
biopsies that is morphologically composed of a polymorphic
population of benign epithelial cells displayed in a haphazard
orientation, regularly forming secondary lumina and fenestra-
tions, in a slit-like fashion (Figure 1). The proliferations may
show a solid, streaming, or micropapillary pattern. UDH cells
have indistinct borders and are irregularly organized, with vari-
ably sized nuclei, frequently exhibiting intranuclear cytoplasmic
inclusions and grooves. Immunohistochemistry demonstrates a
mixed phenotype of UDH cells, with heterogeneous positivity
for high-molecular-weight cytokeratins (CK 5/6, CK14, and
34BE12) and estrogen receptor (ER)'.

Long-term follow-up studies have determined that women
diagnosed with UDH have a slight increase in the risk for
subsequent breast cancer (1.5- to 2-fold relative risk [RR])**.

Atypical ductal hyperplasia

Atypical ductal hyperplasia is a clonal, epithelial proliferative
lesion with cytological architectural characteristics analogous
to those of low-grade DCIS, although with partial involvement
of ductal spaces and/or a limited extent"®. Clinically, lesions are
often detected by screening mammography due to the associa-
tion with microcalcifications, accounting for 2-14% of diagno-

ses in breast biopsies in the context of screened populations®.

%Y

Figure 1. A histological section stained with H&E showing multiple
epithelial proliferative lesions of the breast: usual ductal hyperplasia
(thick arrows); atypical ductal hyperplasia (arrowheads); flat epithelial
atypia (thin arrows); and classic noninvasive lobular neoplasia
(curved arrow).
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For the distinction from low-grade DCIS, Page et al. proposed
a cutoff value of <2 mm in the contiguous dimension or less
than two completely involved spaces. ADH cells are monomor-
phic, with round nuclei and dense chromatin. They are evenly
spaced and are disposed in rigid bridges, arcades, and bars,
forming bulbous micropapillae or well-developed secondary
spaces in a cribriform pattern (Figure 1). Unlike UDH, ADH
cells typically demonstrate diffuse and strong expression of ER
and lack staining for CK5/6, with an immunophenotype that
parallels other lesions in the low-grade breast neoplasia path-
way (CCL, low-grade DCIS, and classic noninvasive lobular
neoplasia [n-LN]). The main differential diagnoses of ADH
include low-grade DCIS, collagenous spherulosis, and micro-
papillary UDH (gynecomastoid hyperplasia)’>*.

The RR associated with ADH for the development of IBC is
3- to 5-fold, while the absolute risk is 1% per year in 25 years*
>. Antiestrogen chemoprevention significantly decreases the
risk of future breast cancer. For ADH detected on core needle
biopsy (CNB), according to contemporary series with imag-
ing-pathological correlation, the upgrade rate to DCIS or IBC
ranges from 10 to 20%. Therefore, current guidelines recom-

mend surgical excision for patients with this CNB diagnosis®.
Ductal carcinoma in situ

Clinical presentation and epidemiology

Before the advent of imaging screening programs, DCIS rep-
resented only 2-3% of palpable breast cancers. Afterward, the
incidence has increased, and nowadays it comprises 20-25%
of newly diagnosed breast cancers in the United States"'®!!.
The mean age at diagnosis varies from 50 to 59 years, and
80-85% of DCIS is detected by mammography that typi-
cally shows unilateral calcifications. On magnetic resonance
imaging (MRI), a non-mass-like enhancement may be seen.
Occasionally, DCIS may present as a palpable nodule, nipple

discharge, or Paget disease™'*'".

Definition and morphological features
Ductal carcinoma in situ encompasses a morphologically, bio-
logically, genetically, and clinically heterogeneous group of
lesions defined as a noninvasive, epithelial neoplastic prolif-
eration confined to the mammary ductal-lobular system and
that represents a nonobligate precursor of IBC'.
Histologically, DCIS is a unifocal disease categorized as
being of low (grade I), intermediate (grade II), or high (grade
I1I) nuclear grade, based on cytonuclear morphology. Low-grade
lesions measure more than 2 mm and are constituted by small,

monotonous cells with uniform nuclei, regular chromatin, and
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inconspicuous nucleoli, which show polarization around the
involved spaces. Nuclei size is 1.5-2 times that of a red blood
cell, and mitotic figures are sparse. Necrosis is also rare. In con-
trast, high-grade DCIS is composed of large, atypical cells with
big, pleomorphic nuclei (>2.5 times the size of a red blood
cell), coarse chromatin, and prominent nucleoli. Mitoses are
frequent, as well as comedonecrosis and calcifications. DCIS of
intermediate nuclear grade displays cells with a moderate vari-
ation in size, shape, and polarization. Necrosis may be found,
both punctate and comedo types'.

Architectural patterns include comedo, solid, cribriform,
micropapillary, and papillary. Paget disease is one of the pre-
sentations of high-grade DCIS, which extends to the epider-
mis of the nipple'.

In addition to the nuclear grade, pathological reports have
to mention architectural patterns, presence and type of necro-
sis, presence and site of microcalcifications, size of the lesion,
status, and distance to surgical margins'.

Differential diagnoses comprise UDH, ADH, lobular car-
cinoma in situ, invasive cribriform carcinoma, and adenoid

cystic carcinoma.

Immunohistochemical and molecular findings
Estrogen receptor expression in DCIS is observed in 75% of
cases, whereas HER2 (epidermal growth factor receptor fam-
ily member 2) overexpression is found in 40%. Currently,
ER is the only predictive marker recommended in guidelines
for routine clinical use in DCIS in order to select patients for
anti-estrogen therapy. PR testing is optional'.
Non-high-grade DCIS is generally ER+/HER2- and has
fewer copy number alterations than high-grade DCIS. Many
aberrations are recurrent in the latter, including alterations in
known cancer genes such as MYC (gain at 8q22-24), CCNDI
(gain at 11q13), and ERBB2 (gain at 17q12). Most driver
mutations observed in DCIS are also found in IBCs, with the
most common mutated genes being PIK3CA and TP53'*".

Prognosis and follow-up

If untreated, patients diagnosed with DCIS have a 10-fold risk
of developing ipsilateral IBC. However, the breast cancer-spe-
cific risk associated with DCIS is extremely favorable. Data on
its natural history are limited, and about 50% of recurrences
after breast-conserving surgery (BCS) occur as IBC. Several
factors have been described in association with a higher relapse
risk: younger age, large lesion size, high nuclear grade, come-
donecrosis, and positive margins. In patients who underwent
breast radiation therapy, outcome analyses have consistently
demonstrated a 50% reduction in local ipsilateral recurrence.

3

Similarly, adjuvant hormone therapy decreases the risk of
relapse, even though this benefit is restricted to ER-positive
disease. Currently, the standard of care for DCIS patients is
either BCS with clear margins (ideally 22 mm) and radiother-

apy with or without hormone therapy or mastectomy™?!157,

INTRALOBULAR PROLIFERATIVE
LESIONS: NONINVASIVE LOBULAR
NEOPLASIA

Non-invasive lobular neoplasia refers to the spectrum of atypi-
cal epithelial proliferative lesions characterized by cell dyshesion
consequent to the functional alteration or loss of E-cadherin-
mediated cell adhesion’. According to the definition by the
World Health Organization (WHO) Classification of Tumors
of the Breast, 5th ed., this designation comprises atypical lob-
ular hyperplasia (ALH) and classic lobular carcinoma in situ
(C-LCIS), as well as two LCIS variants, specifically florid
LCIS (F-LCIS) and pleomorphic LCIS (P-LCIS)'. ALH and
C-LCIS can be denoted together as classic lobular neoplasia
(c-LN) (Figure 1).

Clinical presentation and epidemiology

The estimation of the real incidence of n-LN is challenging,
but it is projected to vary from 0.5 to 4% of benign breast
biopsies15.

Clinically, c-LN predominantly affects premenopausal women,
and the median age at diagnosis is 5055 years, while LCIS
variants tend to occur in older patients with a median age of
59-61 years"?. C-LCIS is described as multicentric in up to
85% of cases and bilateral in 30-67%. Of interest, c-LN is
asymptomatic and usually represents an incidental finding in
breast specimens obtained to assess other lesions. Although
mammographically silent, it can be identified by an MRI exam-
ination®. Conversely, F-LCIS and P-LCIS tend to have uni-
focal and continuous distribution and are regularly detected
mammographically due to the presence of pleomorphic cal-
cifications, architectural distortion, and mass lesions with or
without associated calcifications. In addition, both variants of
LCIS are generally diagnosed in association with invasive lob-

ular carcinoma (ILC)?"%,

Definition and morphological features

Classic LCIS, as defined by Foote and Stewart, is characterized
by the proliferation of noncohesive, nonpolarized, uniform,
and round cells with low nuclear grade, which fill and distend
more than 50% of the acini of the TDLUs"*. Intracytoplasmic

mucin vacuoles are often found, while mitotic figures are rare.
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Two population cell types can be encountered, alone or in com-
bination: type A and type B cells. Type A cells are small and
exhibit a scant cytoplasm, with monotonous nuclei and dense
chromatin; type B cells are rather larger, have more cytoplasm,
and display slightly bigger nuclei with inconspicuous nucleoli'.

The differential diagnosis includes ALH, low-grade DCIS
with a predominantly solid architectural pattern, myoepi-
thelial hyperplasia, and clear cell change of the epithelium
of the TDLUs'.

ALH consists of cells morphologically identical to those
of C-LCIS. However, the extent is limited, and the lesion
involves less than 50% of the acini of the TDLUs, with min-
imal expansion’.

Both lesions commonly coexist and may demonstrate duc-
tal pagetoid involvement'.

Florid LCIS was first described by Fadare et al., and it was
initially referred to as “LCIS with comedonecrosis**“. This lesion
is composed of type A and/or type B cells analogous to those
of classic LCIS, but they fill multiple TDLUs with massive aci-
nar distension and little to no intervening stroma, frequently
forming nodular aggregates, with an architecture that differs
from C-LCIS. Central comedonecrosis and calcifications may
be found, although their presence is not required for the diag-
nosis. The main distinction is with solid DCIS with low-to-in-
termediate nuclear grade"*"*.

Pleomorphic LCIS is constituted by big discohesive cells
with marked nuclear atypia, large nuclei (four times larger
than the size of a lymphocyte), coarse chromatin, and prom-
inent nucleoli. Neoplastic cells usually have more cytoplasm
and mitoses. Central necrosis with calcifications is frequently
seen. The key differential diagnosis is with high-grade DCIS'.
This variant was first recognized by Sneige et al.,” and since
then, the number of reported cases of P-LCIS not associated
with invasive carcinoma remains limited. Moreover, a subset of
P-LCIS is composed of ovoid to plasmacytoid cells with large
nucleoli and abundant eosinophilic, granular cytoplasm which
is called apocrine P-LCIS"*22%,

Immunohistochemical and molecular findings

The dysfunction of E-cadherin represents the hallmark feature
that defines all lobular lesions. It is a transmembrane glyco-
protein encoded by the CDHI gene (16q22.1), which plays a
critical role in cell-to-cell adhesion and forms a complex with
[-catenin, d-catenin, and p120-catenin. Therefore, n-LN is
characteristically distinguished by the loss of membranous
expression of E-cadherin and B-catenin is on immunohisto-
chemistry, as well as the cytoplasmic distribution of p120 cat-
enin"**. However, 15% of all subtypes of lobular neoplasia

4

show cytoplasmic staining or retain some membrane reactivity
for E-cadherin (“aberrant” expression), though with a reduced
intensity/fragmented pattern. In contrast, benign ductal cells
and DCIS cells show strong, uniform membrane positivity for
E-cadherin, B-catenin, and p120 catenin’.

Typically, ALH, C-LCIS, and F-LCIS demonstrate strong
and diffuse positivity for ER and PR and lack HER2 overex-
pression?*?. Even though P-LCIS is regularly ER-positive/
HER2-negative, approximately 13—30% of cases exhibit neg-
ativity for ER and HER2 overexpression, particularly in apo-
crine P-LCIS"#%5,

Molecular studies have demonstrated that LCIS is a clonal
proliferation that harbors recurrent chromosomal loss at 16q
and gain at 1q. Furthermore, F-LCIS and P-LCIS present
greater genomic instability than C-LCIS, showing increased
copy-number aberrations and gene amplifications. The most
commonly mutated genes include CDHI (81% of cases),
PIK3CA (41%), and CBFB (12%). Interestingly, previous
reports have uncovered that LCIS and ILC can be clonally
related and share molecular alterations. These observations
support that n-LN is not only a high-risk lesion but also a
nonobligate precursor of ILC"6-%5.

Prognosis and follow-up

Lobular carcinoma in situ represents a risk factor as well as a
nonobligate precursor, IBC, either lobular or no special type/
ductal. For patients diagnosed with C-LCIS, the RR for the
development of subsequent breast cancer varies from 8 to 10
times the risk expected in women without this lesion, and
the absolute risk is 1-2% per year, leading to a cumulative
rate of more than 20% at 20 years. For women with C-LCIS,
the 20-year breast cancer-specific survival rate is superior to
90%"*">». Among patients with ALH, the RR is 4-6 times
the risk in the general population, whereas the absolute risk is
about 1% per year*.

Given this background, active surveillance of patients
with ¢-LN and no suspicious clinical/imaging findings is cur-
rently favored over surgical management, and antiestrogen
chemoprevention lowers the risk of subsequent breast can-
cer’'. The surgical management of c-LN detected at CNB has
remained arguable. If LCIS is not the radiological target lesion
and once cases with radiological-pathological discordance are
excluded, excisional upgrade rates of incidental c-LN decrease
to 1-4%"%3>33, Hence, guidelines by the American Society of
Breast Surgeons recommend follow-up over surgery for women
diagnosed with only ¢-LN in CNB and imaging-histological
concordant findings. Of note, reporting of margin status for
ALH and C-LCIS is not required’.
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Regarding LCIS variants, the natural history remains poorly
understood, and optimal treatment is unclear. As many as 87%
of cases are associated with invasive carcinomas at diagnosis.
Moreover, around 25-60% of cases of F-LCIS and P-LCIS
documented on CNB are upgraded to carcinoma upon exci-
sion"#%*3, Consequently, surgical resection is mandatory after
the detection of these LCIS variants in CNB. Recurrence rates
of P-LCIS treated with BCS range from 0 to 57%. The poten-
tial benefit of adjuvant radiation therapy and the prognostic
impact of a positive margin status are not well established,
although data from follow-up studies support that surgical exci-
sion should try to achieve clear margins, and pathologists thus
need to report margin status for both P-LCIS and F-LCIS"*"*,

Finally, both classic and nonclassic LCIS are no longer staged
as pTis according to the eighth edition of the American Joint
Committee on Cancer TNM classification'.

COLUMNAR CELL LESIONS

Columnar cell lesions of the breast include columnar cell change
(CCQ), columnar cell hyperplasia (CCH), and flat epithelial
atypia (FEA). They represent clonal alterations of the TDLU
and are marked by the presence of unevenly enlarged and dilated
acini lined by columnar epithelial cells. These lesions are fre-
quently detected on mammography as a result of the associa-
tion with calcifications’.

Lesions in which the epithelial cell lining of TDLUs is
only 1-2 cell layers thick are classified as CCC, while CCH
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