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Introduction

The effectiveness of screening mammography in reducing
mortality from breast cancer has been well documented in
several randomized clinical trials. Mammographic signs of
breast cancer cover a wide spectrum including the commonly
encountered irregular spiculated masses, pleomorphic micro-
calcifications, as well as asymmetry and architectural distor-
tion. There are certain mammographic signs that are subtle,
and these account for a significant number of missed can-
cers. Such subtle signs include small developing densities or
findings that are obscured by dense glandular tissue. The
mammographic signs of breast cancer and the differential
diagnosis are discussed in this chapter.

On a mammogram there are four signs that are commonly
associated with breast cancer, and there are additional signs
that are less commonly seen and represent subtle signs of
breast cancer (Box 5.1). The two most common mammo-
graphic appearances of breast cancer on a mammogram are
masses and calcifications. Masses have been reported in a
higher percentage of cancers in those series that include a
larger number of invasive cancers, and microcalcifications
are reported in a higher percentage of cancers in series that
have a larger proportion of ductal carcinoma in situ [DCIS].
Asymmetry and architectural distortion are other commonly
seen signs of breast cancer although less frequently associ-
ated with breast cancer than are masses and calcifications. In
a series of 1,552 breast cancers of which 1,287 were invasive,
56 % of cancers appeared mostly as masses, 29 % appeared
as calcifications, with asymmetry (12 %) and architectural
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Box 5.1 Mammographic Signs of Breast Cancer

Classic signs of breast cancer
1. Mass
2. Architectural distortion
3. Malignant-appearing microcalcifications
4. Focal asymmetry
Subtle signs of breast cancer
1. Developing densities
2. Subtle asymmetries
3. Partially visualized abnormalities
4. One-view-only finding

distortion (4 %) accounting for the remainder of the cases
[1]. In a series of 543 cases of breast cancer where a larger
proportion of cases were made of DCIS (36 %), microcalci-
fications (47 %) were seen more commonly than masses
(41 %) [2]. A majority of breast cancers presenting as masses
were invasive cancers [95 %], and a majority of calcifica-
tions (68 %) were associated with DCIS. Architectural dis-
tortion was seen as a sign of breast cancer in 4 % of cases in
this series [2].

The positive predictive value on a screening examination
for masses and calcifications is similar and is slightly lower
for developing asymmetry and least for focal asymmetry [1].
Although architectural distortion is the least common of the
four frequent signs of breast cancer, its reported positive pre-
dictive value for breast cancer on a screening examination
(10.2 %) is similar to masses (9.7 %) and calcifications
(12.7 %) and higher than for developing asymmetry (7.4 %).
Focal asymmetry has a relatively low PPV for breast cancer
at 3.7 %. A mass with spiculated margins (PPV =81 %) and
linear calcifications (PPV =281 %) had the highest predictive
value among 225 cancers in a series of 492 cases undergoing
surgical biopsy. Other mammographic features that also
show a high positive predictive value for cancer include
masses with an irregular shape (73 %) and calcifications in a
segmental (74 %) or linear distribution (68 %) [3].
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Fig.5.1 (a—c) A 47-year-old with a 9 mm mass histologically proven to
be a DCIS. (a) Mediolateral oblique view of a screening mammogram
demonstrates a dense mass in the axillary tail (arrow). (b) Spot

Mass

A mass is a space-occupying lesion that is seen in two differ-
ent mammographic projections. It has an outwardly convex
border, is seen on two views, and is at least as dense centrally
as in the periphery. Summation shadows on the other hand
are produced by fortuitous superimposition of fibroglandular
tissue and are not visualized in more than one projection [4].
When a mass is identified on a screening mammogram, an
analysis of its features is done as follows: The shape of the

compression view in the mediolateral oblique projection reveals a mass
with fine spiculated borders suspicious for a malignant mass. (c)
Ultrasound demonstrates a 9 mm irregular mass with malignant features

mass is described as being round, oval, or lobular when a
mass has an undulating contour. If a mass cannot be described
as one of these, it is described as having an irregular shape
(Fig. 5.1a—c). Once the primary features are ascertained,
recall for a diagnostic assessment is often initiated. Spot
compression views help define the margin characteristics of
amass. A margin that is sharply demarcated and well defined
in at least 75 % of its extent and remainder is obscured is
considered circumscribed with an abrupt transition from the
mass to the surrounding tissue. Small undulations of the
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Fig.5.2 (a—c) A 31-year-old with a palpable mass histologically proven
to be invasive ductal cancer. (a) Mediolateral oblique view demonstrates
a hyperdense mass with a circumscribed margin. (b) Craniocaudal

border of a mass are defined as a macrolobulated border.
A poor definition of the margin is suspicious for infiltration,
a finding suggestive of malignancy. When lines radiate from
the edge of a mass, the margin is described as being spiculated
[5]. A mass with a density higher than of the surrounding

projection reveals the mass with obscured borders. (¢) Ultrasound shows
a hypoechoic lobulated solid mass with ill-defined margins

fibroglandular parenchyma is more likely to be malignant
than a low-density mass (Fig. 5.2a—c). In a retrospective
study of 348 breast masses with biopsy confirmation, 70.2 %
of the high-density masses were malignant, and 22.3 % of
the iso- or low-density masses were malignant [6]. Similar
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Fig.5.3 (a, b) A 48-year-old with a screen-detected small spiculated
mass histologically proven to be an invasive ductal cancer. (a) Spot
compression magnification mediolateral view demonstrates a spicu-
lated mass with microcalcifications and a second area of pleomorphic

results have been reported using inductive logic program-
ming and conditional probabilities and validating this asso-
ciation in an independent dataset [7].

There is a reported association between morphologic
features and tumor stage and prognosis. Masses with spicu-
lated margins are known to be associated with lower-grade
tumors and hence have a better prognosis (Fig. 5.3a, b). On
the other hand triple-negative breast cancers have been
found to be associated with circumscribed masses and
masses with microlobulations and with ill-defined borders.
Lymphovascular invasion has been reported to be seen
more often in breast cancers associated with architectural
distortion rather than those with spiculated mass. The rea-
son behind this association is unknown [8]. Lymphovascular
invasion is also more common in masses with calcifica-
tions. In invasive cancers, the presence of calcifications is
often associated with extensive intraductal component and
necrosis. In one series breast cancers presenting as archi-
tectural distortion were reported to have positive margins in
65 % of cases. These investigators, however, did not find a
significant correlate between mammographic features and

microcalcifications superiorly (arrow) that was proven to be DCIS.
(b) Spot compression magnification craniocaudal view demonstrates a
spiculated mass with microcalcifications

tumor differentiation or ER (estrogen receptor)/PR (pro-
gesterone receptor) status [8].

It is known that the proportion of invasive cancers
tends to be higher in younger women (Fig. 5.4a—c). The
ratio of invasive to noninvasive cancers increased from
1:1 in those younger than 50 years of age to 3:1 in those
over 70 years. Breast cancers presenting with calcifica-
tions are also decreased from 63 % in women younger
than 50 years to 26 % in older than 70 years [2]. Generally
calcifications that are malignant are associated with DCIS
in 63 % of cases, whereas a spiculated mass is associated
with invasive cancer in as high as 95 % of cases [9]. In a
small percentage of cases, spiculated masses may repre-
sent pure DCIS or DCIS associated with a radial scar, 8 %
of a series of 86 lesions with predominant DCIS in one
series [10]. The prognosis is best and 8-year survival was
the longest for small spiculated masses [95 %] that are
1-9 mm and good for rounded masses [91 %] compared to
those presenting with calcifications [77 %]. Patients with
casting or pleomorphic calcifications had significantly
worst prognosis [11].
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Architectural Distortion

Architectural distortion refers to a localized disruption of the
breast architecture which can include spiculations or thin
lines that radiate from a focal point or a localized retraction of
the edge of the parenchyma at its interface with fat. It is a
normal finding to see lines randomly crossing within the
breast parenchyma; what is abnormal is when one sees these
lines converging to a focal area. Not uncommonly overlap-
ping crisscrossing tissue lines may simulate architectural dis-
tortion on a screening mammogram. Careful inspection alone
with use of a magnifying lens may suffice to make this asser-
tion; when unclear, recall for spot compression and rolled
views of the breast in the projection where it is best seen will
help to exclude an area of true architectural distortion

Fig.5.4 (a—c) A 35-year-old
with a palpable lump in left
breast histologically proven to be
invasive ductal cancer. (a)
Mediolateral oblique view
reveals no abnormality. (b)
Craniocaudal view with spot
compression demonstrates dense
tissue but no mass. (c)
Ultrasound demonstrates a solid
hypoechoic mass with ill-defined
and microlobulated borders
suggestive of malignancy
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(Fig. 5.5a, b). Architectural distortion when unassociated
with other findings such as masses or clustered calcifications
can be often subtle and accounts for a significant number of
missed breast cancers; a discussion on missed cancers
appears later. Architectural distortion is less common than a
mass as a mammographic sign of breast cancer but is highly
predictive of breast cancer both at screening and diagnostic
mammography [1]. Architectural distortion is a sign of inva-
sive ductal and invasive lobular cancer and results from the
fibrosis in a scirrthous carcinoma. Ductal carcinoma in situ
most commonly manifests as indeterminate or malignant-
appearing microcalcifications. However, a small percentage
of DCIS can appear as areas of distortion, 2.1 % [4/190] in
one series [12]. Architectural distortion in an area of DCIS is
often attributed to associated sclerosing adenosis rather
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Fig.5.4 (continued)
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than due to the in situ cancer itself. In one series, 5 of 54
cases of DCIS [10.8 %] appeared as an area of architectural
distortion. Histopathological correlation in this series
showed that the AD in 4 of 5 cases correlated with sclerosis
in the interstitium around DCIS, and DCIS in Cooper’s
ligament accounted for the appearance of AD on the
mammogram [13].

It is also known that in patients with architectural distor-
tion on mammography, there is more likely to be positive
margins than those with masses or calcifications [2]. Breast
cancer presenting as AD is also reported to be significantly
larger than that seen on mammography compared to other
mammographic abnormalities. It is therefore recommended
that in those patients with nonpalpable architectural
distortions, a wider excision be undertaken to minimize the
risk of having positive margins. Although most series of
invasive breast cancers have found architectural distortion a
less common mammographic presentation, architectural dis-
tortion has been reported to be more frequently seen in inva-
sive lobular cancer. Architectural distortion was found to be
the second most common appearance after a mass, in some
studies ranging from 10 to 34 % of cases of invasive lobular
cancer [14]. The differential diagnosis of an area of
architectural distortion appears in Box 5.2. A finding of an
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Box 5.2 Differential Diagnosis of Architectural
Distortion on a Mammogram

1. Invasive ductal and invasive lobular cancer

2. Radial scar

3. Sclerosing adenosis

4. Postsurgical or post biopsy

5. Post breast trauma

architectural distortion on a mammogram except for those
that can definitively be attributed to prior surgery, biopsy, or
trauma is an indication for excisional biopsy in most
instances. Known mimics of cancers that can appear as areas
of architectural distortion include a radial scar and sclerosing
adenosis.

Differential Diagnosis of Architectural Distortion
Radial Scars

A radial scar is a known mammographic mimic of breast can-
cer. When these lesions are smaller than 1 cm, they are referred
to as a radial scar and when larger than 1 cm are called com-
plex sclerosing lesions (Fig. 5.6a—d). Mammographic features
that are typical of radial scars include the presence of a central
lucency from which thin long spicules radiate. The abnormal-
ity has a characteristic varying appearance on different projec-
tions and radiolucent linear structures parallel the spicules.
Such a mammographic appearance has been called the black
star in contradistinction to cancer where the central area of
architectural distortion is dense and hence is referred as a
white star. Radial scars are not typically palpable and not asso-
ciated with microcalcifications [15, 16]. The mammographi-
cally described radial scar is distinct from those that are
incidentally reported in histology specimens in about 28 % of
cases [17]. These latter radial scars are small lesions, mam-
mographically occult, and do not carry an increased risk of
associated cancer.

The reported incidence of radial scars on screening mam-
mograms is about 3 per 1,000 [18]. Although benign, when
suspected on a mammogram, excisional biopsy is generally
recommended due to the known association with invasive
cancer and the difficulty in distinguishing tubular cancer
from radial scar on core biopsy specimens [19]. Sonography
is generally not performed when a radial scar is identified on
the mammogram; however, sonographic appearance of radial
scars has been described. Ultrasound is useful when the area
of distortion is seen on one view only and if seen may then
be used for presurgical localization [20-22].

Sclerosing Adenosis
Sclerosing adenosis is a proliferative benign abnormality
characterized by proliferation of stromal and myoepithelial
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Fig.5.5 (a, b) Aninvasive ductal cancer appearing as an area of archi-
tectural distortion. (a) Spot compression magnification views in the CC
projection demonstrates an area of subtle architectural distortion

cells leading to distortion of the acini. It is often associated
with other benign and malignant abnormalities. When
sclerosing adenosis exists as a dominant component, it may
appear as a localized area of calcifications, mass, focal
asymmetry, or an area of architectural distortion [23]. In one
series of 69/76 cases of histologically proven sclerosing ade-
nosis that were mammographically detectable, 12 %
appeared as areas of localized architectural distortion [24].
In another series of 43 cases, 6.9 % [3/43] of sclerosing ade-
nosis appeared on the mammogram as an area of architec-
tural distortion [25].

Breast Trauma

Trauma to the breast may lead to mammographic findings
that mimic cancer; however, appropriate history and evolution
of changes in the appearance are helpful in the differential
diagnosis (Fig. 5.7a, b). The spectrum of trauma encompasses
blunt trauma such as in a seat belt injury, all types of breast

(between arrow and arrowhead). (b) Spot compression magnification
views in the MLO projection demonstrate an area of subtle architectural
distortion (arrow)

biopsy, lumpectomy, as well as mammoplasty. Fat necrosis
that can result from any insult to the breast parenchyma may
also present diagnostic dilemma particularly when a reliable
history is not present. A description of the postoperative
breast appears in a separate chapter (Chap. 16).

Fat necrosis is a clinical and imaging mimic of breast can-
cer. The mammographic spectrum of findings includes a
lipid cyst with or without calcification of the wall, clustered
microcalcifications, spiculated mass, and nonlucent focal
mass. Fat necrosis may result from accidental breast trauma
or any of the previously listed causes of iatrogenic breast
trauma, surgery, and biopsy [26]. Seat belt injuries cause
appearance of areas of fat density necrosis and areas of
increased density in a band-shaped distribution. In the short
term the increased density may decrease in size, and the line
of fibrosis is evident. These changes evolve over a period of
time with development of calcifications and resultant archi-
tectural distortion [27].
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Fig. 5.6 (a—d) A 35-year-old with a family history of cancer and a  strates a large irregular focal asymmetry with architectural distortion.
palpable lump histologically proven to be a complex sclerosing lesion. (¢, d) Ultrasound demonstrates an irregular mass that was considered
(a) Mediolateral oblique view demonstrates a large irregular focal probably malignant

asymmetry with architectural distortion. (b) Craniocaudal view demon-
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Fig.5.6 (continued)

Microcalcifications

Calcifications that are identified on a screening mammogram
and that do not exhibit the established criteria of benign calcifi-
cations are recalled to undergo a diagnostic mammogram. Spot
compression magnification views in the mediolateral and cra-
niocaudal projections are routinely obtained. The rationale for
obtaining magnification views is to study the morphology and
the distribution pattern of the calcifications. Magnification
mammography decreases noise and improves image sharpness
allowing for optimal evaluation of the morphology and distribu-
tion of calcifications. A description of mammographically iden-
tified calcifications should include the morphologic features and
the distribution of the calcifications. Macrocalcifications are
typically larger than 2 mm and are associated with benign

-

Fig.5.7 (a, b) A 44-year-old with a history of a seat belt injury 3 months prior to a screening mammogram. (a) Mediolateral oblique view dem-
onstrates an area of asymmetry and distortion in upper breast. (b) Spot compress view in the craniocaudal projection shows the area of distortion
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processes; microcalcifications are smaller than 0.5 mm and can
be associated with ductal carcinoma in situ or invasive cancer
[28]. In DCIS the tumor grows within the duct, distending it but
remaining within the basement membrane.

Malignancies presenting as calcifications on mammogra-
phy are most commonly associated with DCIS and have been
reported in up to 68 % of cases of ductal carcinoma in situ
[2]. About 2947 % of breast cancers appear as microcalcifi-
cations without a mass [1]. About 24 % of the suspicious
calcifications are associated with DCIS. Microcalcifications
in DCIS are most commonly linear, linear branching, and
fine pleomorphic, in a linear distribution. Other forms
described in DCIS include the dot-dash pattern, consisting of
round and needle-shaped calcifications.

The histological high-grade carcinoma or comedocarci-
noma tends to be associated with linear, branching, and
irregular calcifications that are in a linear or segmental distri-
bution, formerly referred to as casting type of calcifications.
These cancers may also be associated with pleomorphic or
amorphous type of calcifications. In comedocarcinoma there
is significant necrosis within the lumen of the duct that is
involved with cancer. About 90 % of high-grade DCIS is
associated with microcalcifications. The lower-grade or non-
comedo DCIS is associated more often with clustered calci-
fications of amorphous or coarse heterogeneous morphology
calcifications. Overall unlike the high-grade DCIS, the low-
grade DCIS is less frequently associated with microcalcifica-
tions and reported in about 50 % of cases. Sometimes in
DCIS one sees clustered fine pleomorphic or coarse hetero-
geneous calcifications, and these are often associated with
necrotic tumors of the cribriform or micropapillary type
[28]. The differential diagnosis for linear calcifications
includes two important benign causes, secretory calcifica-
tions and vascular calcifications. Linear calcifications can be
associated with benign secretory disease of the breast; these
calcifications are often bilateral, regional, and seen in older
women. When confined to a smaller region and unilateral,
secretory calcifications are a challenge, these tend to be
dense and have smooth margins [29]. Vascular calcifications
when patchy and confined to one wall of a vessel may appear
as a linear calcification. Magnification views help to identify
the true nature of these benign vascular calcifications.

There have been reports attempting to correlate the
appearance of microcalcifications with likelihood of inva-
sive cancers [30]. In malignant calcifications without a focal
mass, invasive foci are more likely when calcifications were
larger than 11 mm and with linear calcifications than with
granular calcifications [30]. Invasive cancers presenting as
calcifications are often associated with high-grade DCIS
and are also more likely to be Her2/Neu [human epidermal
growth factor receptor 2]-negative cancers [2]. Invasive duc-
tal cancers may also be associated with fine pleomorphic
calcifications (Fig. 5.8). Invasive lobular cancer on the other
hand is rarely associated with microcalcifications.
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Fig.5.8 A 67-year-old with histologically proven invasive ductal can-
cer in the right breast. Spot compression magnification view demon-
strates linear branching pleomorphic calcifications associated with an
irregular mass

Table 5.1 Morphology and distribution of calcifications and degree of

concern
High probability for

Benign Intermediate concern  cancer

Diftuse, regional Grouped distribution  Linear, segmental

distribution distribution

Dystrophic, eggshell Amorphous Linear

Secretory, vascular ~ Granular Linear branching

Vascular, sutural Coarse heterogeneous Pleomorphic

The morphologic types of calcifications that are suspi-
cious for malignancy can be categorized as those with inter-
mediate concern for cancer and those that have a higher
probability of being associated with breast cancer [5]
(Table 5.1).

Intermediate Concern for Malignancy

1. Amorphous or indistinct calcifications are small and hazy
in appearance; a specific morphologic classification can-
not be given. The distribution of such calcifications deter-
mines degree of suspicion, when diffuse and scattered are
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Fig.5.9 (a,b) A 53-year-old with extensive calcifications identified on
a screening mammogram histologically proven to be DCIS. (a) Spot
compression magnification views in the craniocaudal projection dem-
onstrate linearly arranged clusters of microcalcifications in a segmental

benign, however when seen on a baseline mammogram
magnification views are generally obtained. When these
types of calcifications have a regional, linear, or segmen-
tal distribution, they are considered suspicious and an
indication for biopsy.

2. Coarse heterogeneous calcifications are irregular and
larger than 0.5 mm and tend to be clustered. Such calcifi-
cations may be associated with malignancy and are also
seen in benign lesions such as fibroadenomas, fibrosis,
and trauma and in dystrophic calcifications.

Higher Probability of Malignancy

1. Fine pleomorphic: These are calcifications smaller than
0.5 mm and are more clearly defined than the amor-
phous type and are irregular with varying sizes and
shapes.

2. Fine linear or fine-linear branching calcifications: These
are thin linear or curvilinear irregular calcifications which

distribution extending to the nipple. (b) Spot compression magnifica-
tion views in the mediolateral projection demonstrate linearly arranged
clusters of microcalcifications in a segmental distribution extending to
the nipple. Area of microcalcifications is outlined by arrows

may be discontinuous and smaller than 0.5 mm. This is
suggestive of filling of the lumen of a duct by cancer cells
(Fig. 5.9a, b).

Distribution of Calcifications

The distribution of calcifications is also an additional indica-
tor of the likelihood of calcifications being associated with
breast cancers:

1. Diffuse and scattered calcifications are usually benign
particularly when bilateral. Such a distribution is often
seen with punctuate and amorphous calcifications.

2. Regional calcifications may involve most of a quadrant or
more than a single quadrant and do not conform to a duct
distribution. Such a distribution is generally indicative of
a benign etiology although careful assessment of the
morphology may modify final assessment and the need
for biopsy. Intermediate and high probability morphology
even in such a distribution should prompt biopsy.
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3. Grouped or clustered calcifications are when five or more
calcifications are seen in a small volume of breast tissue.
These are generally considered suspicious.

4. Linear distribution is when calcifications are arrayed in a
line; such a distribution is highly suspicious for cancer
and suggests that calcifications are intraductal.

5. Segmental distribution of calcifications implies calcifica-
tions in ducts and their branches and may imply extensive
or multifocal breast cancer in a lobe or segment of the
breast. Except in the case of coarse rodlike calcifications
in older women associated with secretory calcifications,
segmental distribution is worrisome and should prompt a
biopsy.

Focal Asymmetry

Focal asymmetry is a localized area of increased density that
is visible as a confined asymmetry with similar shape in two
views, but does not fit the criteria of a mass and lacks defined
borders. In majority of cases it represents an island of normal
breast tissue especially when there is interspersed fat. Focal
asymmetry that is associated with a palpable finding, archi-
tectural distortion, or microcalcifications is worrisome for
malignancy [5, 31]. Breast asymmetry is generally a result of
localized distribution of fibroglandular parenchyma and
unlike a mass tends to have concave borders and is inter-

spersed with fat and not dense centrally like one sees in a

mass. To appreciate breast asymmetry views of each breast

are inspected side by side as is standard practice of viewing
mammograms. There are four types of breast asymmetry

described [32]:

* Asymmetry of the breast is seen in one of two standard
mammographic views, formerly referred to as a density.
The likelihood of malignancy is slightly less than 2 %;
nevertheless, Sickles rightly points out that it is not appro-
priate to categorize such findings as probably benign
since 80 % of these asymmetries can be identified as sum-
mation artifact at screening or on additional evaluation
and do not require short interval follow-up. The likeli-
hood of malignancy for the remainder lesions is signifi-
cantly higher [10.3 %], and thereby short interval
follow-up is not justified [32, 33].

* Global asymmetry is when there is substantially more tis-
sue in one breast compared to the other and occupies at
least one quadrant of the breast. When not associated with
a palpable abnormality, this finding is benign, and when
associated with a palpable finding, a small percentage
(3 %) may be associated with breast cancer [34].

e Focal asymmetry lacks convex borders of a mass and
occupies less than one quadrant of the breast. The likeli-
hood of malignancy for such a finding that is not associ-
ated with a mass, palpable finding, architectural distortion,
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calcifications, and sonographic correlate and with no

prior mammograms to assess stability is less than 1 %.

* A developing asymmetry is a focal asymmetry that is
new or enlarging or denser when compared to prior
mammogram (Fig. 5.10a—g). Unlike such developing
focal asymmetry, hormone-induced developing asym-
metry is bilateral and global. Infection, trauma, and
surgery are other nonsuspicious causes of a developing
asymmetry that can be excluded by clinical history
[31]. Developing asymmetry is an uncommon finding
and reported in 0.16 % of 180,801 screening mammo-
grams and 0.11 % of 27,330 diagnostic mammograms.
On a screening examination, the incidence of cancer in
a developing asymmetry has been reported to be
12.8 %, and in those that are persistent after a diagnos-
tic work-up, irrespective of the presence of a correla-
tive physical finding, the reported cancer rate is as high
as 26.7 % [35]. Therefore, an uncomplicated develop-
ing asymmetry that is persistent after a diagnostic
work-up unless proven to be due to benign finding such
as a cyst by ultrasound should be categorized as a
BI-RADS 4 with a recommendation for biopsy. A nor-
mal ultrasound does not preclude recommendation for
a biopsy. In one series of 300 nonpalpable cancers, 6 %
were manifest as developing asymmetry [36].
Sonography is an appropriate work-up for a focal asym-

metry that is persistent mainly to exclude an underlying

mass. In one series sonography had a negative predictive
value for breast cancer of 89.4 % (7/9 cancers detected). One
palpable focal asymmetry without a sonographic correlate

proved to be an invasive ductal cancer as did one without a

palpable correlate. A negative sonography should not pre-

clude biopsy in those with a palpable focal asymmetry.

However, the presence of localized hyperechoic tissue

matching an area of focal asymmetry is suggestive of a

benign process [37]. See Fig. 5.11a—d.

In summary, most cases of asymmetry are due to a sum-
mation artifact and appropriately categorized as benign with
a recommendation for routine follow-up. Those that are
determined not to be a summation artifact after a diagnostic
work-up and if new or enlarging or palpable following either
a negative ultrasound examination or an ultrasound finding
of an indeterminate mass get a category 4 assessment with a
recommendation for a biopsy. Uncomplicated focal asym-
metry seen on a baseline screening mammogram or when
there are no prior mammograms available for comparison
need to be worked up with diagnostic mammography and if
persistent assessed by sonography; if there is no benign
finding accounting for the focal asymmetry, the finding is
considered probably benign with a recommendation for a
short interval follow-up in 6 months. Uncomplicated global
asymmetry does not require a diagnostic work-up and is
assigned a BI-RADS 2 category with a recommendation for
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Fig.5.10 (a—g) A 55-year-old with a new developing asymmetry that
was subsequently proven to be invasive ductal carcinoma. (a) Left
breast mediolateral oblique view obtained in August 2011 demonstrates
a fat-replaced breast parenchymal pattern with no abnormal findings.
(b) Left breast craniocaudal view obtained in August 2011 demon-
strates no abnormal findings. (c) Left breast mediolateral oblique view
obtained in August 2012 demonstrates a developing asymmetry in the
posterior outer central breast. (d) Left breast craniocaudal view obtained

routine screening. Uncomplicated developing asymmetry is
always recalled and if determined not to be due to summa-
tion or a sonographic benign correlate is categorized as a
BI-RADS 4, with a recommendation for a biopsy.
Asymmetry, global asymmetry, or a focal asymmetry asso-
ciated with a palpable finding, architectural distortion, or
suspicious microcalcifications is always an indication for
biopsy.

in August 2012 demonstrates a developing asymmetry in the posterior
outer central breast. (¢) Spot compression mediolateral oblique view
obtained in February 2013 demonstrates a high-density irregular mass
in the posterior outer central breast. Patient had failed to return for a
recommended diagnostic mammogram in August 2012. (f) Spot com-
pression craniocaudal view obtained in February 2013 demonstrates a
high-density irregular mass in the posterior outer central breast. (g)
Ultrasound shows a solid mass with malignant features

One-View Density

Density that is visible on one view and defined as asymmetry
is often due to summation artifact. Women are recalled for a
diagnostic mammogram where supplemental views are
obtained to exclude summation artifact as well as to identify
a corresponding area on the orthogonal view. Two methods
have been described to triangulate a lesion in two
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Fig.5.11 (a—d) Small palpable invasive ductal cancer with subtle vis-
ibility on a screening mammogram. (a) Mediolateral view of left breast
shows a questionable area of increased density in a breast with dense
fibroglandular parenchyma. (b) Spot compression view in the cranio-

projections [38]. First is the arc method where the distance
from the nipple to the density is used to form the radius of an
arc with the nipple at its center. In the straight line method,
the distance from the nipple to a perpendicular line passing
through the density is measured. A corresponding density is
sought in the orthogonal plane along the arc or the line; if
none is found the finding is considered as an asymmetry.

caudal projection reveals a small focal asymmetry. (¢) Spot compres-
sion view in the mediolateral projection reveals a small focal asymmetry.
(d) Ultrasound reveals a small solid mass with microlobulated borders
and malignant features

One-view asymmetry if not a summation artifact may be
caused by an abnormality that is not included on the second
view due to technical difficulties in including that area of the
breast, such as lesions in the axillary fold, very medial in the
chest, very posterior, or in the inframammary fold [38].
When a lesion is apparent only on the mediolateral oblique
view, a straight mediolateral view has to be obtained to
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determine if the finding persists and its location in the breast.
Lesions that are in the medial breast will move superiorly
and those in the lateral breast will move inferiorly on the
straight mediolateral views. Rolled views are obtained for
lesions that are seen only in the craniocaudal view, to con-
firm that it is a real finding or not [39].

A new area of focal asymmetry is sometimes related to
initiation of hormone replacement therapy [HRT]. In such
cases repeat mammogram after cessation of HRT may dem-
onstrate a resolution of the focal asymmetry. A developing
asymmetry that may appear less prominent but persists fol-
lowing cessation of therapy could at least in theory represent
an estrogen-sensitive breast cancer [31]. Short-term cessa-
tion of hormone replacement prior to performance of screen-
ing mammography has been suggested although patient
compliance may be an issue; one study reported that a major-
ity of women [54 %] were unwilling to stop HRT for 1-2
months prior to undergoing a screening mammogram [40].
There is no proven benefit in stopping HRT in all patients
prior to screening mammography. No significant reduction
in recall rate was seen in those in whom HRT was suspended
for 1-2 months prior to screening mammography [41].

Subtle Cancers/Missed Cancers

The sensitivity of mammography, i.e., the percentage of can-
cers with a positive interpretation, was 83.5 % based on
1,960,150 screening examinations performed between 2002
and 2006 [42]. Mammography misses 10-30 % of breast
cancers [43]. Some of these cancers are truly occult, while
others are missed due to perceptual error, interpretive error,
or to limitation of the modality and/or technique such as
dense breast parenchyma obscuring a lesion and poor posi-
tioning or technique [43]. Known pitfalls cited for missing a
potential breast cancer on a screening mammogram include
edge of the film findings, findings that are suspicious but
stable, slowly developing asymmetry, architectural distor-
tion, a finding seen on one-view only, benign-appearing nod-
ule, presumed intramammary lymph node, shrinking breast,
and scar carcinoma [44].

An edge of the image finding may also be due to lack of
inclusion of the entire breast and should prompt recall and
work-up to identify the lesion in orthogonal plane and if
determined to be a true finding will need supplemental imag-
ing with ultrasound. Another reason for failure to diagnose a
breast cancer results from equating lesion stability with a
benign process. Stable findings do not confirm benignity
when morphological features are worrisome such as a mass
with ill-defined borders or calcifications that have a suspi-
cious distribution and/or morphology. A biopsy recommen-
dation is appropriate after a diagnostic work-up for such
lesions even if stability has been shown for 2-3 years.
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Architectural distortion when not associated with a mass
particularly in a heterogeneously dense breast may be subtle
and difficult to perceive or simulate the crisscrossing lines of
normal breast parenchyma. Computer-aided detection
[CAD] used to assist in lesion detection also tends to have
low sensitivity for areas of architectural distortion. Certain
cancers such as medullary, mucinous, and papillary cancers
may appear as circumscribed masses that may appear benign
and hence incorrectly categorized as benign and/or probably
benign; such masses often reveal ill-defined borders on sup-
plemental compression and magnification views. Close
inspection of margin characteristics on ultrasound will often
reveal suspicious morphology.

On occasion a small low-density nodule with a shallow
notch may be presumed to be a lymph node and not be
worked up. It is important to ensure that a fatty hilum is seen
and that this finding is in the upper outer quadrant of the
breast; multiplicity and bilaterality of such findings is also
suggestive of intramammary lymph nodes. When masses
appearing like lymph nodes are seen in locations that are not
typical for lymph nodes such as in the inner breast, recall for
a mammographic work-up, and identification of the sono-
graphic correlate of a hyperechoic hilum is warranted to con-
firm the diagnosis of a benign intramammary lymph node.
Although quite rare to develop at the site of a benign biopsy,
it is not uncommon for recurrence of breast cancer to occur
at the site of scar; careful analysis to look for increasing den-
sity, size, increasing convexity, or architectural distortion is
required [44].

Findings seen in one view can also be problematic and a
frequent reason for missing a breast cancer at screening
mammography (Fig. 5.12a—). About 3.3 % of such one-
view findings have been reported in a series of 61,273 screen-
ing studies. A majority of these [82.7 %] are due to summation
artifacts without a need for recall. There were 36 cancers,
with a finding that was visible on one view only. An unusu-
ally large percentage of such missed cancers [33 %] were
invasive lobular cancers; the remainder were DCIS [6 %] and
invasive ductal cancers [18 %]. A large majority of these
findings were density [84.8 %]; others included architectural
distortion [10.7 %], calcifications [4.1 %], and combination
[0.3 %]. Most one-view findings are seen on the MLO view
since it includes more fibroglandular tissue than the CC
view, with the exception of ILC which is often best seen on
the CC view [33].

Poor mammographic technique and/or positioning can be
an important cause of missing a breast cancer on a screening
study. On occasion cancer may not be included on the mam-
mographic views due to its location; this may happen particu-
larly for those in the far medial breast or along the inframammary
fold (Fig. 5.13a—d). Motion blurring, for instance, can mask out
calcifications, small densities, and small areas of architectural
distortion. Up to 62 % of breast cancers that presented as
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Fig. 5.12 (a—¢) Small invasive ductal cancer visible on one view.
Ultrasound (not shown) confirmed a 7 mm solid mass in the upper inner
left breast. (a) Craniocaudal view shows a small round irregular density

microcalcifications were not biopsied and were attributed to
blurring on magnification views [43]. A detailed description of
and the importance of optimal technique and positioning is dis-
cussed elsewhere in this textbook.

Incorrect interpretation of a mammographic finding may
be attributed to a lack of experience as in the case of general
radiologist who may read a low number of mammograms or
may be due to fatigue. Slow growing lesions or the absence
of prior mammograms for comparison also increases the
likelihood of misinterpreting subtle signs of a breast cancer
[43]. Failure to adequately work up findings such as margin
evaluation by spot compression views leads to erroneous
interpretation of a mass with fine irregular margins as having
a circumscribed border. In order to ensure that small cancers
or cancers with subtle findings are not missed, careful and
methodical inspection of mammograms comparing similar
views of the right and left breast, looking for subtle asym-
metry and changes from priors, and use of magnifying device
to carefully evaluate the entire mammogram are needed.
This will minimize the chances of missing subtle potential
signs of breast cancer.

Meticulous attention to quality assurance and quality con-
trol to ensure proper positioning to include the entire breast,
optimizing mammographic technical factors, and above all
repeating mammograms that are blurred are also critical to
avoid missing cancers with subtle signs.
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in the inner left breast (arrow). (b) Mediolateral view does not show a
corresponding finding. (c¢) Mediolateral oblique view of the upper
breast fails to demonstrate the cancer

A multi-institutional retrospective study examined the
nonspecific findings on prior mammograms at locations
where breast cancer subsequently developed. One unblinded
radiologist determined that 286 findings of 493 examinations
were deemed to be visible in retrospect at sites where cancer
later developed. However, among a group of five blinded
radiologists who reviewed these mammograms, none or only
one or two of the radiologists recommended recall from
screening [45]. The most frequent findings among interpreta-
tion factors were benign-appearing tissues, benign-appearing
calcifications, or too few calcifications. Among detection
errors the most common were findings seen only on one view,
overlooked calcifications, or findings at the edge of the glan-
dular tissue. This study showed that a proportion of breast
cancers display nonspecific mammographic findings that may
not warrant recall and failure to act on such perceptible but
nonspecific findings do not constitute interpretation below the
standard of care. Berlin points out that during disposition of a
malpractice claim, it is the testimony of individual experts
that matters and majority votes of groups of expert witnesses
are not considered in determining whether a defendant radi-
ologist has or has not breached the standard of care [46]. In a
comparison of retrospective versus blinded review of mam-
mograms obtained prior to a diagnosis of impalpable breast
cancers, in 30 patients [41 % of cancers] evidence of cancer
was shown by blinded reviewers; however, in the remaining
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Fig.5.13 (a—-d) A palpable invasive ductal cancer mammographically
occult in a fatty breast with failure to image the cancer due to its loca-
tion. (a) Mediolateral oblique view does not show the palpable mass.
(b) Spot compression view in the mediolateral view of the palpable

43 patients [59 %] of those with cancers, the prior mammo-
grams were read as negative or benign [47]. However, the
retrospective reviewers thought that there was evidence of
cancer in 25 of these patients. The majority of these findings
that were called abnormal on a retrospective review were
focal asymmetries. These authors concluded that impalpable
cancers are frequently visible in retrospect on prior mammo-
grams; however, since most are visible as an asymmetric den-
sity, these are not true radiologic errors. In a medical
malpractice case of missed breast cancer, most experts
testifying against a defendant radiologist are in essence

finding fails to show the mass. (¢) Spot compression view of the medial
breast in the area of the palpable finding fails to show the mass. (d)
Ultrasound demonstrates a large malignant-appearing mass close to the
chest wall

performing a retrospective review having the benefit of know-
ing the diagnosis and location of the missed cancer.
Retrospective reviews of this nature do not actually reflect the
everyday practice of screening mammography; failure to
detect or act upon a retrospectively evident finding should
therefore not be considered as necessarily negligent [47].
The use of computer-aided detection (CAD) has been
shown to decrease false-negative rate of mammography [48,
49]. In one study CAD decreased the false-negative rate at
double reading by more than a third [31-19 %]. CAD system
correctly marked 37 of 52 actionable findings that were read
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as negative in previous screening mammograms [48]. In
another study CAD marked 42 % of 172 findings that subse-
quently developed cancer. Although CAD seemingly finds
cancers that are subtle and missed, it can also lead to
increased recall and biopsies [49]. A meta-analysis of stud-
ies looking at the value of CAD as a supplement to screen-
ing mammography showed that CAD yielded an additional
50 cancers in 100,000 women screened, but also led to
recalls in 1,190 healthy women and 80 biopsies in healthy
women. Ninety-six percent of women recalled based upon
CAD and 65.1 % of women biopsied based upon CAD were
healthy [50].

Missed cancers can be attributed to reader factors as well
as due to subtle signs. The former may be a perceptual differ-
ence as in a cancer with subtle signs or interpretive errors.
Suboptimal technique such as improper positioning and/or
technical factors can also lead to decreased conspicuity of
the cancer leading to a missed diagnosis [51]. Cancers in cer-
tain locations such as in the axillary tail or in the inframam-
mary fold are often seen only on one view making their
diagnosis challenging [52]. Some have reported that a sig-
nificant number of missed cancers, up to a third, are in the
retroglandular region of the breast [53], while others have
found no statistically significant t difference in the location
of missed cancers [54].

Uncommon Mammographic Signs
of Breast Cancer

Solitary Dilated Duct

In the BI-RADS atlas, a solitary duct is described as a special
case. Ducts are usually seen as tubular densities in a subareo-
lar location; when prominent and bilateral, it is a benign find-
ing indicative of duct ectasia. Wolfe has described a unilateral
dilated duct as a possible sign of breast cancer [55]. One
series looked at all cases of asymmetrically dilated ducts in a
nonsubareolar location and found cancers in 11 [24 %] of 46
cases. Six [54 %] of these 11 cases had suspicious microcal-
cifications. They concluded that asymmetrically dilated
ducts in a nonsubareolar location when associated with sus-
picious microcalcifications and/or interval change warrant
biopsy [56].

Nevertheless the finding of a solitary dilated duct that is
not associated with a mass, calcifications, or architectural dis-
tortion is exceedingly rare [57]. Only 21 [0.0079 %] cases
were recorded for 264,476 consecutive mammography exam-
inations. Ten were stable on follow-up for 2 years and pre-
sumed benign; 11 underwent biopsy. Among these there were
two cancers, both DCIS [57]. Since the likelihood of malig-
nancy is greater than 2 %, a BI-RADS 4 assessment may be
warranted for this rare finding on mammography [57].
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Box 5.3. Differential Diagnosis of Diffuse Skin
Thickening of the Breast

1. Mastitis

2. Lymphatic obstruction

3. Lymphoma

4. Postradiation

5. Inflammatory breast cancer

6. Nephritic syndrome [bilateral]

7. Congestive heart failure [bilateral]

Diffuse Skin Thickening

Breast infection can demonstrate mammographic signs that
mimic inflammatory breast cancer, namely, skin thickening,
diffuse increase in density, irregular mass, and uncommonly
architectural distortion. Mammography shows an abnormality
in a significant number of patients with breast infection with
sonography depicting an abscess in most cases when present
[58]. The presence of diffuse breast thickening and of dense
lymph nodes is suggestive of an underlying carcinoma. Diffuse
skin thickening is rarely seen in unusual breast infections [58].
Breast skin thickening and edema may be caused by a
variety of causes including mastitis, inflammatory breast
cancer, lymphatic obstruction, lymphoma, postradiation
changes, congestive heart failure, or nephritic syndrome [59]
(Box 5.3). Granulomatous mastitis is a rare inflammatory
disease of unknown origin that can mimic cancer. There is an
association with oral contraceptive use. Pathologically it is
characterized by granulomatous inflammation of the lobules
with noncaseating granulomas. Mammographically periph-
eral areas of focal asymmetry are seen. Sonography demon-
strated clustered tubular hypoechoic areas. Excisional biopsy
with or without steroids may be needed, with local recur-
rence following excision having been reported [60, 61].

Inflammatory Breast Cancer

Inflammatory breast cancer is a rare but highly aggressive
form of breast cancer and accounts for 1-6 % of breast cancer
cases [62—-64]. Prognosis is often poor due to the fact that
micrometastasis is present at the time of diagnosis. Distant
metastasis is present in 20 % of cases at the time of diagnosis,
and the mean 5-year survival rate with modern multidisci-
plinary therapy is 2040 %. Patients present with rapid onset
of swelling and enlargement of the breast with skin erythema.
A peau d’orange texture of the skin is caused by dermal
edema resulting from lymphatic obstruction by tumor emboli.
Tenderness, induration, and warmth are clinically apparent,
and a palpable mass may or may not be present. IBC usually
represents a poorly differentiated invasive ductal cancer.
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Fig. 5.14 (a—c) Inflammatory breast cancer in a 54-year-old woman.
(a) Left mediolateral oblique view shows a large irregular focal
asymmetry associated with suspicious-appearing microcalcifications.
(b) Left craniocaudal view shows a large irregular focal asymmetry

Mammographic findings are seen in a majority of patients
and include diffuse skin thickening, trabecular thickening,
increased density, a mass, architectural distortion, and or cal-
cifications [65—73]. Mammographic findings of a mass or cal-
cifications are seen in 80-95 % of cases (Fig. 5.14a—c) [65,
66]. MRI has been reported to be the most accurate technique
in detecting a breast parenchymal lesion in IBC patients [65].
The differential diagnosis of IBC is locally advanced breast
cancer, primary breast lymphoma, and nonpuerperal mastitis,
all of which are characterized by diffuse skin thickening,
breast enlargement, and increased breast density [64].

Isolated Enlarged Lymph Nodes
In the BI-RADS™ atlas axillary adenopathy is included under

associated findings with a guidance statement that reads
“enlarged non fatty replaced axillary lymph nodes can be

m

associated with suspicious-appearing microcalcifications and diffuse
skin thickening. (¢) Ultrasound demonstrates a large irregular malig-
nant-appearing mass

commented upon, mammographic assessment of these nodes
is unreliable” [5]. The criteria to classify a lymph node as
abnormal include a rounded shape, size>2 cm, increased
density, and absence of fatty hilum [74]. Unilaterally enlarged
lymph nodes may be due to an underlying malignancy most
commonly breast cancer, other malignancies, or non-neoplas-
tic causes [74—80]. These may include those patients in whom
enlarged lymph nodes are not associated with an underlying
mammographic abnormality and represent an isolated find-
ing. The malignancy rate reported in such instances varies
from 33.3 to 52.3 %; sonographic evaluation of such abnor-
mal lymph nodes identified at screening mammography has
been shown to be useful in reducing false-positive and
improving positive predictive value for biopsy [74]. The most
common cause would be an occult breast primary; other
causes would include lymphoma, metastasis from malignant
melanoma, and lung, stomach, or ovarian carcinoma. Benign
causes would include systemic inflammatory diseases such as
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Fig. 5.15 (a, b) A 47-year-old woman with a triple-negative ductal
carcinoma in situ with an invasive component. (a) Spot magnification
view in the mediolateral projection shows a small irregular mass with

sarcoidosis, infectious diseases such as tuberculosis, collagen
vascular diseases, and miscellaneous causes such as silicone
granulomas [74-78]. MRI is recommended in patients with
isolated enlarged lymph nodes and a mammographically
occult primary [81-83].

Triple-Negative Breast Cancers

Triple-negative breast cancers are a subgroup of breast can-
cers that do not express estrogen receptors (ER), progester-
one receptors (PR), or human epidermal growth factor
receptor 2 (HER 2). This particular phenotype of breast
cancer has aggressive tumor biology and a higher degree of
association with suppression of BRCA 1 function and a con-
sequent poor prognosis. Triple-negative breast cancer (estro-
gen receptor-negative, progesterone receptor-negative, and
HER2-negative) is a high-risk breast cancer that cannot be
treated with drugs that target these proteins. Triple-negative
breast cancers accounts for 11-20 % of all subtypes of breast
cancer and accounts for 23-38 % of locally advanced disease
[84]. Women with triple-negative tumors tend to be younger,
more likely African-American, and overweight. Triple-
negative cancers and HER 2+ cancers are less likely to be

clustered pleomorphic calcifications. (b) Spot magnification view in the
craniocaudal projection shows a small irregular mass with clustered
pleomorphic calcifications

detected by screening mammography and less likely to be
present as TI [46.5 %] or diagnosed as Stage 1 [32.6 %]. TN
tumors are often high grade [83 %] and invasive [93 %] [84].
Despite the large size at the time of diagnosis, up to 28.9 %
of TNBC may be mammographically occult. The most com-
mon presentation on a mammography is as a mass which is
circumscribed in 20-24 % of cases and with absence of cal-
cifications in 49—100 % of cases [84-88].

Triple-negative breast cancers may lack the common and
typical features on mammography that are encountered with
breast cancer such as irregular masses, spiculation, or
malignant-appearing calcifications. Mammography may
hence be of limited value in screening women who are at risk
to develop TNBC. Ultrasound has a higher sensitivity than
mammography; however, in a substantial number of cases
masses may exhibit benign features (21-41 % of cases). MRI
has a higher sensitivity than either mammography or ultra-
sound and has been proposed as a modality of choice for
establishing baseline prior to neoadjuvant chemotherapy
[85-87]. In one series ultrasound found all 88 of TN cancers,
most frequently as masses [92.5 %]; posterior acoustic
enhancement was seen in 41.6 % of TN tumors, and poste-
rior acoustic attenuation was seen in only in 8.7 % of cases.
An elasticity score of 4 or 5 was noted on elastography in
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87.5 % of tumors [88]. Triple-negative DCIS present mam-
mographically as calcifications less commonly than non-TN
DCIS, 22 % in one series. They more commonly appeared as
masses or focal asymmetry. Triple-negative DCIS are rare,
reported in 3.6 % in one series of 494 cases [89] (Fig. 5.15a, b).

Invasive Lobular Cancer

Invasive lobular cancer accounts for 10-15 % of invasive
breast cancers. ILC has a higher rate of multiplicity and
bilaterality, despite which tends to have a better prognosis
than invasive ductal cancers [14]. These cancers can be dif-
ficult to detect at mammography due to the fact that the opac-
ity may be equal to or lower than normal fibroglandular
tissue due to lack of incitement of a desmoplastic reaction.
Mammographically they are often seen only on one view,
often on the craniocaudal projection. These cancers often fail
to form discrete palpable masses and hence may also remain
occult to clinical examination [14]. Up to 19 % of false-
negative rates are reported for ILC at mammography because
of difficulty in mammographic detection [90, 91]. Ultrasound
is superior to mammography in detecting multifocality and
multicentricity of ILC. The size of tumor is more accurately
assessed by sonography. The sensitivity of US for detection

Fig.5.16 (a-i) A 56-year-old woman
with a palpable lump in right breast
histologically proven to be infiltrating
lobular cancer. (a) Mediolateral oblique
view demonstrates an area focal
asymmetry (arrow) in the upper right
breast adjacent to the implant corre-
sponding to the palpable finding.

(b) Craniocaudal view of the right
breast demonstrates no abnormal
finding. (c¢) Ultrasound shows a large
irregular malignant-appearing mass
adjacent to the implant. (d) Ultrasound
shows a large irregular malignant-
appearing mass adjacent to the implant.
(e) Mediolateral oblique view obtained
at the end of 3 months of chemotherapy
reveals near-complete resolution of the
focal asymmetry. A post biopsy clip is
visible. (f) Ultrasound obtained at the
end of 3 months of chemotherapy
reveals near-complete resolution of the
focal asymmetry. A post biopsy clip is
visible. (g) Post gadolinium sagittal
T1-weighted fat-suppressed MRI image
of the right breast demonstrates an
enhancing cancer superior to the
implant. (h) Subtracted image reveals
the enhancing cancer in right breast.

(i) Axial MRI CAD image demonstrates
the enhancing tumor in the right breast
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of ILC ranges from 68 to 98 %. Ultrasound is also a valuable
adjunct to mammography to biopsy and preoperatively local-
izes ILC particularly when seen only on one view [14, 92].

Mammographic Features of ILC

The reported sensitivity of mammography is 57-81 % [14,
90, 93, 94]. ILC is most commonly seen on a mammogram
as a mass [44-65 %] usually with spiculated margins.
Architectural distortion is the next most common mammo-
graphic pattern [10-34 % of cases] followed by focal asym-
metry [1-14 % of cases]. Calcifications are less commonly
associated with a reported association in 0-24 % of cases
[14, 90, 93, 94]. Round and circumscribed masses are
uncommon and seen only in 1-3 % of cases [14, 95]. In a
series of 49 patients with ILC, masses were seen in 43 % of
cases, architectural distortion in 20 %, and asymmetries in
18 %. Surprisingly in 16 % of patients ILC was associated
with microcalcifications. Normal or benign findings were
seen in 10 % of cases [14]. The most common US manifesta-
tion of ILC is solid hypoechoic and heterogeneous mass with
irregular or angular or spiculated borders and posterior
acoustic shadowing seen in 54-61 % of cases [92, 95-97].
ILC can also appear on ultrasound as a circumscribed mass,
an area of focal shadowing without a discreet mass, or be
sonographically occult [95] (Fig. 5.16a—1).
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Fig.5.16 (continued)
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