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Introduction

Early detection of breast cancer with radiological screening
has resulted in early treatment and management which has
increased survival.

Lobular carcinoma in situ (LCIS), is a noninvasive prolifer-
ation of lobular cells within a terminal-duct lobular unit
(TDLU).1 Atypical lesions and LCIS are associated with an
increased risk of breast malignancy.1,2 These women have 7

to 12 times increased relative risk of developing invasive
breast carcinoma after the diagnosis of LCIS.3 The true
incidence of LCIS is difficult to estimate, as classic LCIS (cLCIS)
is rarely detected on conventional mammograms and is
usually an incidental finding in a breast biopsy or specimen
performed for other abnormalities.4,5

In the recent years, there is an increased incidence of LCIS
seenwhich is likely due to the increased screening for breast
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Abstract Background Lobular carcinoma in situ (LCIS) is a noninvasive neoplasm that is known
to have an increased relative risk for developing subsequent invasive breast carcinoma.
Pure LCIS is usually an incidental finding on histopathological examination (HPE) of
tissue samples. However, in the recent years, there has been an increasing trend seen in
the diagnosis of LCIS.
Purpose This article aims to bring out the spectrum of appearances on breast
imaging in confirmed cases of pure LCIS on HPE and immunohistochemical.
Materials and Methods Cases that were confirmed as pure LCIS on HPE from core or
excision biopsy were retrospectively analyzed for abnormalities on breast imaging.
Digital breast tomosynthesis mammography was performed with high-resolution
ultrasound with elastography for all cases. Magnetic resonance imaging (MRI) was
performed in cases wherever indicated, with dynamic postcontrast imaging after
injecting intravenous gadolinium.
Conclusion LCIS is recognized as an intermediate risk factor for the development of
breast cancer. Pure LCIS has varied histology and imaging patterns on mammography,
high-resolution ultrasound, and MRI. It is important to recognize the imaging
appearances of these lesions to enable the radiologist to detect LCIS early for proper
management.
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cancer with better imaging techniques. Standardized breast
imaging reporting using breast imaging reporting and data
system (BI-RADS) lexicon and further needle biopsy of
indeterminate or suspicious lesions with subsequent surgi-
cal excision has contributed to this trend.1

The purpose of this article is to describe and assess the
imaging findings of LCIS on mammograms and/or supple-
mental modalities as high-resolution ultrasonography (USG)
and contrast-enhanced magnetic resonance imaging
(CEMRI) in correlation of with histopathological examina-
tion (HPE) including immunohistochemistry (IHC).

Materials and Methods

Study Design
This was a hospital-based retrospective observational study.

Study Population

Inclusion Criteria
All cases that were confirmed as LCIS on pathologic exami-
nation on core biopsy or surgical excision of the lesion and
had abnormalities on breast imaging were included.

Women with no symptoms underwent screening mam-
mography as part of annual health checkup. Diagnostic
mammography was performed for patients who presented
with clinically suspected breast lesions.

Study Duration

72 months from January 1, 2014 to December 31, 2019.

Imaging techniques:

• Inour institution, digitalbreast tomosynthesis (DBT)and full-
fielddigitalmammographysystem(FFDM) isdoneonSelenia
Dimension HD machine (Hologic , Inc. Bedford, Mass, USA.).
Reconstructed 1 mm thin-slice images are studied in con-
junction with two dimensional (2D) synthesized mammog-
raphy (2DSM;C-view) images that are obtained from theDBT
dataset. Routine mediolateral-oblique and craniocaudal
views were obtained for both breasts. Women underwent
opportunistic screening mammography as part of health
checkup. Diagnostic mammography was performed for
patients who presented with clinically suspected breast
lesions. Additional spot compression/magnification views
were done when necessary

• Supplemental USG on Acuson S2000 (Siemens Healthcare
GmBH, Germany) machines were performed by the radiolo-
gist in all casesusinghigh-resolution11 to12MHz transducer

• MRI was performed on 3 Tesla MAGNETOM Vida MRI
scanner (Siemens Healthcare GmBH, Germany) with 16-
channel breast coil was used

• Patient preparation:Allmetallic subjectswere far from the
patient body including zippers and clasps. Intravenous
line was established for gadolinium injection

• Patient positioning:The patient was prone with breasts posi-
tioned onto the breast coil, with the nipple faced straight
down.Thepatientwas instructednot tomoveduring thescan.

• Imaging protocol:After localizers, axial T2-weighted-tur-
bo spin echo sequence (DIXON), short tau inversion
recovery sequence, precontrast plain axial, and coronal
T1-weighted (T1W) images were acquired. Dynamic fat-
suppressed high-resolution TlW 3D fast gradient-echo
images were sequentially acquired after administration
of intravenous contrast gadolinium at a dose of 0.1
mmol/kg of bodyweight with 2mL/s flow ratewith saline
flush using a power injector. Postcontrast images are
acquired at 60, 120, 180, 240, and 300 seconds.

• MRI contrast:Gadolinium dimeglumine (Magnaview,
Magnus, India).

Image Interpretation
Mammograms in all the cases were analyzed for the
presence of masses, architectural distortion, asymmetry,
and calcifications. The detected microcalcifications were
described further depending on their types and
distribution.

The ACR BI-RADS Atlas, Fifth Edition, was followed while
describing the imaging findings categories on mammogra-
phyandUSG.6 The lesions included in the articleweremostly
assigned BI-RADS category 4 (A, B, or C) or 5 and biopsy was
recommended. In four (16%) cases, category BI-RADS 0 was
assigned.

Eighteen cases underwent adjunctive CEMRI as recom-
mended by the surgeon or clinician. Lesionmorphologywith
mass or nonmass enhancement characteristics was assessed
along with dynamic contrast-enhanced images with quanti-
tative kinetic curves. A fast pattern indicated an increase in
intensity of >100% as compared with a slow pattern with an
increased intensity of <50% and a medium pattern between
50 and 100%. The delayed phase kinetic feature was catego-
rized as persistent, plateau, or washout.3

Suspicious lesions detected on imaging that warranted
biopsy, targeted breast USG for USG-guided biopsy. If no
lesion was seen on USG, stereotactic biopsy or surgical
excision was performed with needle localization under
mammographic guidance.

G Biopsy needle (Bard) is usually used for USG-guided
biopsy in our department. Stereotacticmammography-guid-
ed biopsy was done for cases with microcalcifications using
Magnum biopsy gun (Bard) with disposable needle. Image-
guided preoperative hook-wire localization using Kopans
needle was done on USG or mammography as suitable for
a particular case. Specimen radiographywas also obtained to
confirm the removal of the lesion. Imaging findings were
then correlated with the pathological findings that were
confirmed as LCIS and included as the cases for the study.

Observations and Results

Forty-one cases were diagnosed as LCIS on HPE of tissue
biopsy or on surgical excision for suspicious abnormalities
on breast imaging. Twenty-eight asymptomatic women
came for screening mammography and 13 presented with
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complaints of palpable lumps, nonspecific tenderness, and 2
of the 13 patients also had spontaneous unilateral nipple
discharge.

On HPE, LCIS was incidentally seen in 14 patients with
concurrent malignant lesions (4 of invasive lobular carcino-
ma, 4 of ductal carcinoma in situ (DCIS), and 6 of invasive
ductal carcinoma). In two patients, LCIS was seen coexistent
with benign lesions (1 of fibroadenoma and 1 of idiopathic
granulomatous mastitis). These 16 cases were excluded for
the analysis of the study.

Twenty-five cases of pure LCIS as the only pathologic
abnormality on HPEwere included for the study. All 25 cases
who underwent DM with DBT showed abnormalities as
mentioned in ►Table 1. Supplemental USG was performed
by the radiologist in all 25/25 (100%) patients and no
abnormality was detected in 11/25 (44%) cases. Dynamic
CEMRIwasdone in 18/25 (72%) cases in our study. The salient
findings on breast imaging are described in ►Table 2.

Imaging and Pathology Features
LCIS is not usually associatedwith anyclinical abnormality or
imaging findings.7

Imaging methods are becoming increasingly sensitive,
and the consequent detection of small lesions and subtle
abnormalities increases the chance of detection of in situ
carcinomas.8

The findings on breast imaging of LCIS are varying and
depend on the histologic type of the disease. It is part of a
spectrum of abnormalities called lobular intraepithelial
neoplasia.9 LCIS is considered as a marker of increased risk
rather than a true precursor of lobular carcinoma.7

In this article, we describe a spectrum of imaging find-
ings of LCIS in conjunction with its various pathologic
correlates on mammography, USG, and dynamic CEMRI
(►Table 3). It is important to understand that the histopa-
thology dictates the radiological findings. The imaging and
pathology correlation is essential for further management
and follow-up.

Pure LCIS can be cLCIS or nonclassic LCIS types. cLCIS
usually is occult on mammography. It is diagnosed on
pathology as an incidental finding in core biopsy or surgical
excision specimens in some patients who underwent exci-
sion for concurrent malignant lesions.1

Studies have shown an underestimation rate of LCIS
ranging from 0 to 35%.8,10,11

LCIS is a proliferation centered in the TDLU, and consists of
neoplastic cells that fill and expand most (>50%) of the acini
immunohistochemical stain for E-cadherin that is routinely
used to distinguish lobular from ductal lesions, and is
especially useful in separating LCIS variants from DCIS in
cases with ambiguous morphology. Most cases of LCIS dem-
onstrate complete loss of E-cadherin staining and diffuse
cytoplasmic accumulation of p120. The results of immuno-
histochemical staining should always be interpreted in the
context of morphologic findings (►Fig. 1).

cLCIS is usually positive for estrogen receptor and/ or
progesterone receptor and negative for human epidermal
growth factor receptor 2 status.1

Table 1 Abnormalities detected on digital mammography/
digital breast tomosynthesis

Abnormality Cases
(n ¼ 25)

%

Microcalcifications 6 24

Mass 3 12

Mass with calcifications 3 12

Asymmetry 3 12

Focal asymmetry and calcifications 4 16

Architectural distortion 3 12

Architectural distortion and
microcalcifications

2 8

Abnormal ducts 1 4

Table 2 Salient features of abnormalities detected on breast
imaging

Abnormality Cases

Mammography (n ¼ 25) n (%)

Mass only 3(12)

Microcalcifications only 6(24)

Architectural distortion (AD) only 3(12)

Asymmetry, focal asymmetry (FA) 3(12)

Dilated ducts only 1(4)

Mass with microcalcifications 3(12)

AD with microcalcifications 2(8)

FA with microcalcifications 4(16)

Ultrasound (n ¼ 25)

Mass-hypoechoic, irregular margins 3(12)

Mass-well circumscribed, oval 3(12)

Dilated ducts with echogenic lesion 1(4)

Hypoechoic architectural distortion 2(8)

Hypoechoic lesion, indistinct margins 3(12)

Heterogeneous hypoechoic area,
calcific foci

2(8)

Negative findings 11(44)

Axillary lymphadenopathy associated 2(8)

Contrast-enhanced magnetic
resonance imaging(n ¼ 18)

Focus/foci with enhancement 5(27.7)

Enhancing oval mass 1(5.5)

Enhancing irregular mass 3(16.6)

Nonmass enhancement 8(44.4)

Dilated ducts, focal enhancement
within lumen

1(5.5)

Kinetic curves:

Type 1 (early slow, persistent) 1(5.5)

Type 2 (early fast, plateau) 11(61.1)

Type 3(early wash-in, wash-out) 6(33.3)

Associated abnormal axillary lymph nodes 4(22.2)
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cLCIS includes atypical lobular hyperplasia (ALH) as the
cells composing ALH are morphologically indistinguishable
from those of cLCIS, but the proliferation is limited to<50% of
the acini.1,11 ALH is associated with a four- to fivefold
increase in the risk of subsequent breast carcinoma. Our
study had ALH associated with two (8%) cases.

cLCIS may involve collagenous spherulosis that is usually
an incidental microscopic finding associated with myoepi-
thelial hyperplasia. There may be only subtle focal asymme-
try noted on the mammogram (►Fig. 2). These cases can be

also be detected early due to associated calcifications that
can be visible on mammography.12

cLCIS may coexist with sclerosing adenosis (SA) that is a
benign sclerosing change of the TDLU, characterized by
distortion of acini and glands and stromal sclerosis that
can closely simulate invasive carcinoma. Myoepithelial hy-
perplasia and epithelial calcifications are common. cLCIS
may involve SA that may be focal or diffuse and is often
detected mammographically due to associated calcifications
(►Fig. 3), architectural distortions, or an ill-defined mass

Table 3 LCIS pathologic correlates on mammography, USG, and dynamic CEMRI

A B C D E F G

cLCIS cLCIS with
spherulosis

cLCIS with ALH cLCIS with SA pLCIS ncLCIS

Mammography

Negative findings Common Obscured Obscured, rare Nonspecific
findings

Nonspecific
findings

Nonspecific
findings

Mass Rare Usually absent May be present May be present May be present May be present

Microcalcifications May be present Usually present May be present May be present Amorphous/
pleomorphic

May be present

Architectural
distortion

May be present May be present May be present Usually present May be present May be present

Asymmetry May be present May be present May be present May be present Usually present May be present

Associated finding Usually absent Usually absent Usually absent Usually absent Rare, obscured Rare, obscured

Ultrasound

Mass Rare Rare May be present May be present May be present May be present

Calcification Obscured May be present Rare May be present May be present Rare

Architectural
distortion

May be present May be present May be present May be present May be present May be present

Duct changes May be seen Unassociated if
seen

Unassociated if
seen

Unassociated if
seen

May be present May be present

Vascularity Rare Rare Rare Variable May be present May be present

Cystography Variable Not significant Variable Variable Increased, hard Variable

Lymph nodes Not significant Not significant Not significant Not significant Not significant Not significant

CEMRI

BPE Mild/moderate/
severe

Mild/moderate Moderate/severe Moderate/severe Moderate/severe Moderate/severe

Focus May be present Not significant May be present May be present May be present May be present

Enhancing irregular
mass

May be present May be present May be present May be present May be present May be present

Nonmass
enhancement

Regional if present May be present May be present May be present May be present May be present

Nonenhancing
lesion

May be present May be present May be present May be present May be present May be present

Architectural
distortion

May be present Rare May be present May be present May be present May be present

Associated finding Usually absent Usually absent Usually absent Usually absent May be present May be present

Kinetic curves Type 2 or 3 Type 2 Type 2 or 3 Type 2 or 3 Type 2 or 3 Type 2 or 3

Calcifications Obscured isolated Isolated rare Obscured Associated with
mass

Associated with
mass

Associated with
mass

Abbreviations: ALH, atypical lobular hyperplasia; BPE, background parenchymal enhancement; CEMRI, contrast-enhanced computed tomography;
LCIS, lobular carcinoma in situ; cLCIS, classic LCIS; ncLCIS, nonclassic LCIS; pLCIS, pleomorphic LCIS; SA, sclerosing adenosis; USG, ultrasonography.
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lesion.1,13 SA lesions showed distortion or calcifications on
mammograms, low echo-level nodules with heterogenous
echo on USG andmass-like lesionwith or without spiculated
mass on CEMRI.13 In our study, three (12%) cases showed

associated SA with LCIS. Isolated architectural distortions
with no associated microcalcifications were also seen in our
study (►Fig. 4).

Pleomorphic LCIS (pLCIS) is LCIS variant where mitotic
activity with marked nuclear pleomorphism is present.
pLCIS closely mimics DCIS due to its solid growth pattern
and there may be necrosis and calcifications.1 Immunohis-
tochemical stains for E-cadherin and p120 can help resolve
the differential diagnosis.

Mammography can show calcifications in up to 21 to
67% of cases.14,15 DBT thick slices with 2DSM revealed
grouped pleomorphic or amorphous microcalcifications
(►Fig. 5).

In our study, suspicious microcalcifications was seen in
only 24% of cases and in 60% cases thesewere associatedwith
other abnormalities, that is, mass (12%), asymmetry (16%)
and architectural distortions (8%) which is in concurrence
with published studies. MRI, however, did not show micro-
calcifications as an isolated finding.

In our study, DBT images with 1 mm thin slices inter-
preted in conjunction with 2DSM and FFDM allow detection
of architectural distortions (20%) in addition tomasses (24%)
and asymmetry (28%).

cLCIS presenting as nodular lesions is not very common
and has been described in studies by Stein et al and Chris-
tiano et al14,15 LCIS variants, of pLCIS and LCIS with central
necrosis, are usually detected mammographically due to
associated pleomorphic calcifications, or can present as a
mass lesion with or without associated calcifications.16,17 In
our study, mass with calcifications was found in three (12%)
cases (►Fig. 6). However, isolated nodular density or a mass
was seen in three (12%) cases (►Fig. 7).

Fig. 1 Microscopy of classical lobular carcinoma in situ: (A) hema-
toxylin and eosin (H&E) 20x. Solid proliferation of cells filling and
dilating terminal duct lobular unit. (B) H&E 40x. Individual cells are
round monotonous in appearance; cellular atypia is mild to moderate.
Immunohistochemistry: (C) E-cadherin. Intraluminal cells do not
express E-cadherin, hallmark of lobular neoplasia. (D) Smooth muscle
myosin (SMM). Positive staining of myoepithelial cells at the periphery
of duct indicates this as in situ lesion. (E) Estrogen receptor: Neo-
plastic cells show strong nuclear expression of estrogen receptors. (F)
Progesterone receptor: positive expression is seen in many of the
cells. (G) Human epidermal growth factor receptor 2 Neu expression
is equivocal 2þ. (H) Ki67 proliferation marker is low in this neoplasia.

Fig. 2 Screening mammogram in a 60-year-old lady. Full-field digital mammography system (A and B) shows focal asymmetry in superolateral
quadrant (long arrow) and in the medial aspect (arrowhead) of the right breast. Digital breast tomosynthesis (DBT) 1 mm tomosynthesis slices
and two-dimensional synthesized mammography C-view images of right breast in craniocaudal (CC) (C and D) and mediolateral-oblique
projections (E and F) BIRADS 4A. (G) Additional spot compression view in CC projection shows persistent focal asymmetry with no definite mass.
Breast magnetic resonance imaging (MRI): (H) Axial T1-weighted image shows hypointense circumscribed mass medially (vertical arrow) and
irregular hypointense lesion superolaterally (oblique arrow). Dynamic contrast-enhanced MRI shows (I and J) homogeneously enhancing lesion
medially at 3 o’clock position (vertical arrow) with type 1 kinetic curve. (K) Heterogeneous nonmass enhancement with tiny enhancing focus
laterally corresponding to focal asymmetry (oblique arrow) that showed type 2 curve on kinetics that was classic lobular carcinoma in situ on
histopathological examination.
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CEMRI has a high sensitivity and enables evaluation of
both breasts for multifocal and multicentric disease at the
same time. Chu et al described that LCIS involvesmulticentric
lobules in 85% and both the breasts in 30 to 67% of cases,
respectively.3 MRI findings of LCIS are generally more subtle
than those of DCIS or other invasive cancers.

In our study, of 18 cases who underwent dynamic CEMRI,
the most common features were nonmass enhancement
with heterogeneous enhancement in 8/18 (44.4%) cases.
Enhancing foci 6/18 (33.3%) or mass with irregular margins
and homogeneous enhancement 4/18 (22.2%) were seen
with moderate background parenchymal enhancement.

The kinetics of the lesions showed type 2 and type 3 early
wash in- and wash-out curves most commonly.

Increased diagnosis due to widespread extensive breast
screening because of increased awareness and age-specific
incidence analysis revealed that the magnitude of the in-
crease was highest among women aged >50 years; this age
group is most likely to participate in routine mammographic
screening.1 The age group of women in our study was 41 to
69 years with median age of 54 years.

Following radiologic-pathologic review, core biopsy results
were considered discordant in 4 of 25 cases (16%). The most
common reason for discordance was a mass seen on imaging
but no mass-forming entity found at histology (3 cases).

One patient with nipple discharge revealed dilated duct in
the inferolateral quadrant on DBT 1 mm tomosynthesis slice
and on USG dilated duct at 7 to 8 o’clock position with
echogenic contents in the lumen (►Fig. 8). CEMRI revealed
ill-defined abnormal enhancement within a dilated duct
prompted a biopsy and LCIS on HPE. However, sufficient
explanation for the enhancement was not found on
pathology.

LCIS shares similar gene expression profiling features
with invasive lobular carcinoma.1,3 Similar mutation profile
between LCIS and synchronous or metachronous invasive
carcinoma was found in various studies, supporting the role
of LCIS as a risk factor and nonobligate precursor to invasive
carcinoma.1,18,19 The National Comprehensive Cancer Net-
work guidelines currently recommend excisional biopsy in
LCIS cases.

Implications and Key Messages
LCIS is frequentlymammographically occult, and an inciden-
tal finding on routine screening mammograms, usually
because of microcalcifications.3 Technical advances with
better resolution result in higher sensitivity of imaging
modalities. This helps in increased probability of detection
of subtle abnormalities on screening mammograms. In our

Fig. 3 Screening mammogram in a 51-year-old lady: (A and B) Left breast full-field digital mammography system craniocaudal (CC),
mediolateral-oblique (MLO) views showing amorphous grouped microcalcifications with focal asymmetry in superolateral quadrant that is well
visualized in digital breast tomosynthesis synthesized two-dimensional image (C-view) in (C) CC and (D) MLO projections BIRADS 4C. Magnetic
resonance imaging (MRI) T1- and T2-weighted images: (E and F) hypointense focus in left breast (arrows). Dynamic contrast-enhanced MRI
showed moderate background parenchymal enhancement with multiple enhancing foci. (G) Nonmass enhancement in the left breast 12 to 4
o’clock position. (H and I) Enhancing focus at 6 o’clock position in left breast with type 2 curve on kinetics.

Fig. 4 Routine screening mammogram for a 50-year-old woman with
a history of breast cancer in sister (first-degree relative): (A) Right
breast full-field digital mammography system shows architectural
distortion superiorly in craniocaudal (CC) view (straight arrow) and (B)
mediolateral-oblique (MLO) view (angled arrow) well identified (C)
ultrasonography (USG) shows architectural distortion at 12 o’clock
position (long arrow). (D) Preoperative hook-wire localization done
under USG guidance that is confirmed on mammogram to check the
correct position in (E) CC and (F) MLO projections (G) specimen
radiograph to confirm the excision of the lesion BIRADS 4B.
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study, DBT images with thin slices of up to 1 mm interpreted
in conjunction with 2DSM and FFDM allow detection of
architectural distortions better (►Fig. 9) in addition to
masses and asymmetry.

LCIS can sometimes mimic invasive carcinoma on USG
with a suspicious mass lesion with irregular margins and
adjunctive CEMRI enables a more confident reporting.

Image-guided needle biopsy is routinely performed for
suspicious BI-RADS 4, 5 lesions and followed by excision as
recommended. The diagnosis is confirmed by HPE and IHC
examinations.

Follow-up and close surveillance with routine annual
breast screening with mammography, USG, and if required
MRI as an adjunct modality especially in dense breasts are
recommended in women diagnosed with LCIS.2,5

The patients in our study group were followed up for 7 to
65 months and no recurrence was detected on breast imag-
ing. One patient reportedwith complaint of palpable lump at
the surgical site, 18 months after excision of a suspicious
architectural distortion detected as on the initial screening
mammogram. Follow-up mammography revealed a focal
high-density mass that was seen as an oval, circumscribed

Fig. 6 Screening mammography in a 53-year-old lady: (A and B) full-field digital mammography system right breast reveals irregular focal
density in craniocaudal (CC) and mediolateral-oblique (MLO) views posteriorly that are well appreciated on (C and D) tomosynthesis 1 mm slices
with spiculated margins and faint microcalcifications within (arrowheads) (E and F). Additional spot compression views in CC, MLO projections.
(G) High-resolution ultrasonography reveals a tiny hypoechoic oval lesion. BIRADS 4C. (H and I) Dynamic contrast-enhanced magnetic resonance
imaging (MRI) axial T1-weighted shows tiny enhancing lesion in postcontrast sequence with type 2 kinetic curve in the right breast
corresponding to the area with microcalcifications which are appreciated in magnetic resonance imaging. (J and K) Stereotactic mammography-
guided hook-wire localization for the lesion in right breast. (l) Radiograph of surgical specimen excised.

Fig. 5 Screening mammogram in a 54-year-old woman: (A) Left breast reveals suspicious groupmicrocalcifications (arrow) in superolateral quadrant. (B)
Additional spotmagnification view showspleomorphic and few amorphousmicrocalcifications in linear distribution seen on (C)mediolateral-oblique (MLO)
view; well appreciated in (D and E) craniocaudal (CC) andMLO tomosynthesis slices. Breast imaging reporting BIRADS4C (FandG) Preoperative stereotactic
mammography-guided hook-wires placed in CC position with bracketing for microcalcifications. (H) Preoperative stereotactic mammography-guided 2
hook-wires placed with bracketing confirmed in place in ML projection. (I) Specimen radiograph of the excised microcalcifications.
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hypoechoic lesion on USG. CEMRI revealed this as a hyperin-
tense lesion on T2-weighted imaging with hypointense rim
at the site of scar with no enhancement of the mass on
postcontrast images. USG-guided core biopsy revealed fat
necrosis with benign postoperative changes (►Fig. 10). The
patient has been on routine short-term follow-up every

Fig. 7 Mammography in a 52-year-old lady with a family history of
breast cancer in mother with palpable lump in right breast: (A) full-
field digital mammography system craniocaudal view shows a
rounded focal density in retroareolar region medially in right breast
(arrow), well appreciated in (B) 1 mm tomosynthesis slice 33/69
(angled arrow). (C) Standard mediolateral-oblique (MLO) view does
not show the lesion that is well identified in (D) 1 mm tomosynthesis
62/93 in MLO projection (short thick arrow). (E) Ultrasonography
(USG) shows oval, circumscribed hypoechoic lesion with angular
margins at 10 o’clock position (vertical arrow) in the left breast.
BIRADS 4C. (F) USG-guided core biopsy performed with 14 G needle.

Fig. 8 Mammography in a 54-year-old lady with a history of
spontaneous nipple discharge from right breast (A) full-field digital
mammography system in mediolateral-oblique (MLO) view shows
dense breast with no obvious abnormality. (B) 1 mm tomosynthesis
slice reveals dilated duct in the inferolateral quadrant (arrow) which is
well identified in (C) 2D synthesized C-view image (short arrow) in
MLO. (D and E) Dilated duct at 7 to 8 o’clock position (angled arrow)
with echogenic contents in the lumen (long arrow) on ultrasonog-
raphy BIRADS 4B.

Fig. 9 Left mastectomy status for carcinoma breast: Postoperative
follow-up annual mammography. (A and B) Full-field digital mam-
mography system (FFDM) of right breast in craniocaudal (CC) and
mediolateral-oblique (MLO) views shows focal asymmetry in supero-
lateral quadrant. Benign coarse calcifications of liponecrosis and
vascular calcifications are noted. Digital breast tomosynthesis (DBT)
1 mm slices in (C) in CC show no obvious abnormality. (E) FFDM in ML
view shows architectural distortion posteriorly which is well appre-
ciated in (D and F) 1 mm tomosynthesis slices in MLO and ML
projections and in (G) DBT two-dimensional synthesized image.
BIRADS 4B.

Fig. 10 Lobular carcinoma in situ on regular surveillance. Postoper-
ative follow-up mammogram of patient (illustrated case 4). Full-field
digital mammography system (FFDM) (A and B) in craniocaudal and
mediolateral-oblique views after 12 months shows postsurgical
changes with architectural distortion; 18 months later presented with
palpable lump at the site of scar. FFDM shows (C and D) oval, focal
density with circumscribed margins associated with architectural
distortion of scar tissue. Ultrasonography (USG) shows (E) well-
circumscribed, oval hypoechoic lesion with angular margins and
shadowing over the palpable mass at the postsurgical scar site (F) that
was seen as firm to hard on elastography. (G) USG-guided core biopsy
from the well circumscribed, oval hypoechoic lesion was done. (H)
Biopsy histopathological examination showed features suggestive of
fat necrosis.
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6 months with USG and annual mammogram for the past
28 months with no new findings.

Conclusion

Pure LCIS is currently recognized as an intermediate risk
factor for subsequent development of invasive breast cancer
of up to 7 to 12 times increased risk in women with LCIS as
compared with those without3 and 9 to 10 times that of
general population after the diagnosis of cLCIS.1 It is impor-
tant that the radiologist must recognize and detect the
varied imaging appearances of this entity. This directly
impacts the management and follow-up of LCIS confirmed
on HPE and IHC that affects the future outcome of these
cases.
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