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Abstract

Purpose of Review When patients are diagnosed with breast cancer, they are often interested to know as much about their
disease as possible. At the same time, treating physicians want to determine prognosis and management. This article reviews
imaging and pathology findings for the various invasive ductal carcinoma (IDC).

Recent Findings This review describes the spectrum of imaging and pathologic findings of IDC, including subtypes, to guide
determining radiological-pathological concordance and next steps of management.

Summary While there are some imaging features highly suspicious for IDC, there is significant overlap with benign enti-
ties. This review focuses on the important differences between IDC subtypes and benign entities and when this affects

management.

Keywords Invasive ductal carcinoma - Invasive carcinoma - Breast cancer - Special subtypes - Radiology - Pathology

Introduction

Invasive ductal carcinoma (IDC) is the most common type of
breast cancer and accounts for approximately 80% of breast
cancer diagnoses [1-3]. Then invasive lobular carcinoma
(ILC) accounts for about 1 of 10 invasive breast cancers. The
subtypes of invasive carcinoma are rare with each subtype
making up fewer than 5% of the invasive breast cancers.
This paper details the imaging and pathology findings for
the various invasive mammary carcinoma special subtypes.

Although the pathologic and radiological aspects of
special subtypes of IDC have been well-described in the
literature, they are reported mostly as case report or case
studies. These special cases are important to understand
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because sometimes they are difficult to diagnose by imag-
ing alone and on core needle biopsy, requiring waiting until
excision for final diagnosis. Diagnosis provides information
for prognosis and treatment plan. The earlier classification
was based on the histological morphology. Current molecu-
lar tests have demonstrated that breast cancers clusters into
distinct biologic subsets according to their gene expression
patterns. The molecular classification predicts the prognosis
more accurately and helps to manage the individual patients
according to the individual tumor gene profile.

We performed a literature review that was supplemented
by an internal review of our pathology database at UTMB.
Review of representative cases for subtypes of invasive mam-
mary carcinoma at the University of Texas Medical Branch
(UTMB) from 2017 to 2020 revealed invasive ductal car-
cinoma (IDC), no special type (NST), tubular carcinoma,
mucinous carcinoma, micropapillary carcinoma, medullary
carcinoma, neuroendocrine carcinoma, apocrine carcinoma,
cribriform carcinoma, adenoid cystic carcinoma, and meta-
plastic carcinoma including squamous cell carcinoma, oste-
oid differentiation, chondroid differentiation, and spindle
cell carcinoma. The purpose of this study is to review the
mammographic, sonographic, and MRI findings of specific
types of invasive mammary carcinoma and to correlate the
radiologic features with clinical and histopathologic findings.
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Invasive Breast Cancer, No Special Type
(NST)

IDC no special type (NST), previously known as IDC not
otherwise specified (NOS), is the most common type of
IDC accounting for about 40-75% of all invasive breast
cancers [4]. It is a diagnosis of exclusion, which means that
for the diagnosis to be made, all the other specific types
must be ruled out [5]. IDC NST typically presents as a
hyperdense mass with irregular shape and spiculated mar-
gins on mammogram [6]. In our data set for patients with
IDC NST, most had the typical presentation other than one
with architectural distortion and another with diffuse skin
thickening on mammogram. IDC NST typically presents
as a hypoechoic irregular mass with angular margins on
ultrasound [6]. This was the ultrasound presentation for all
our patients except for the patient with subtle architectural
distortion and the patient with diffuse skin thickening on
mammogram. Ultrasound for the latter two patients demon-
strated no sonographic abnormality within the breast. The
typical MRI features of IDC NST are an irregular mass with
irregular margins and iso to hypointense to parenchyma on
T2-weighted images with rapid wash in and rapid wash out
kinetics [6]. All our patients with IDC NST demonstrated
the typical MRI features. On pathology, IDC NST usually
presents with a wide scope of morphological variation and
clinical behaviors, such as tumor size, grade, relative pro-
portion of tumor cell and stroma, and types of margins [4].
Heterogenous growth patterns, including diffuse sheets,
nests, cords, or singly distributed cells with variable amount
of ductal differentiation is seen with IDC NST. The ductal
differentiation amount ranges from more than 70% of tumor
tissue to complete absence [4]. Tumor cells are pleomorphic
and usually have prominent nucleoli and numerous mitoses.
Sixty percent of cases demonstrate areas of necrosis and
calcification [4]. Sometimes foci of squamous metaplasia,
apocrine metaplasia, or clear cell changes are present. The
amount of stroma is variable, ranging from none to abun-
dant (Fig. 1).

Tubular Carcinoma

Tubular carcinoma of the breast is a slow-growing cancer
that metastasizes infrequently and accounts for approxi-
mately 1 to 2% of invasive breast cancers [7-10]. The rates
of these entities are generally very wide because there is a
race/ethnicity-based gap in the incidence and distribution
of breast cancer subtypes [11]. Tubular carcinoma typically
presents as a small spiculated mass on mammogram and an
irregular mass with posterior acoustic shadowing on ultra-
sound [12e]. Two of our cases presented as small irregular
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masses with spiculated margins, while the other two cases
presented as 0.9 cm of grouped amorphous calcifications
and 3 cm of scattered amorphous calcifications. Most tubular
carcinomas can be identified on sonography as hypoechoic
masses with ill-defined margins and posterior acoustic
shadowing [13]. On breast MRI, tubular carcinomas can be
described as hyperintense breast carcinomas with or with-
out dark internal septation like appearance on T2-weighted
images [14]. Low ADC values from DW imaging can be
used to differentiate tubular carcinoma from hyperintense
benign breast lesions [14]. Histologically, the characteristic
feature of tubular carcinoma is the predominance of tubules
with angulated shapes, arranged haphazardly in a desmo-
plastic stroma. The tubules are composed of a single layer of
epithelial cells without surrounding myoepithelial cells. Pure
tubular carcinoma (greater than 90% characteristic morphol-
ogy of tubular carcinoma) has limited metastatic potential
and excellent prognosis. Management for tubular carcinoma
is usually complete excision with hormonal therapy. Chemo-
therapy and radiation therapy do not improve disease-free
survival or overall survival and therefore are rarely admin-
istered (Fig. 2).

Mucinous Carcinoma

Mucinous carcinoma accounts for 1 to 7% of all breast car-
cinomas [15]. A mass on mammography and a hypoechoic
lesion with heterogeneous internal echo on sonography is
the most common appearance of mucinous breast carcinoma
[16e¢]. For the 46 cases of mucinous carcinoma reported by
Liu et al., a palpable mass was present in 40 cases (87.0%)
[16¢]. Mammogram demonstrated well-defined margins for
thirty-one (61.3%) cases of pure mucinous type and two
(33.3%) of mixed mucinous carcinoma [16e]. On ultrasound,
76.5% lesions of pure type and 71.4% lesions of mixed type
demonstrated a heterogeneous internal echo [16e]. The typi-
cal MRI findings of pure mucinous carcinoma include a cir-
cumscribed mass with extremely high-signal intensity on
T2-weighted imaging and benign-appearing kinetics with
gradual and persistent enhancement [17]. Higher-grade or
mixed mucinous lesions might have more suspicious imag-
ing features. Mucinous carcinomas show variable signal
intensity on fat-saturated T1-weighted MR images, depend-
ing on the differences in protein composition of the tumor,
and are homogeneously or heterogeneously hyperintense
on fat-saturated T2-weighted images, which correlates with
the large mucinous component at histologic examination.
After contrast agent administration, most mucinous carci-
nomas gradually and progressively enhance, often with a
rim of heterogeneous enhancement. At UTMB, we identified
two cases of mucinous carcinoma over the specified time
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Fig. 1 Pathological and radiological findings of a case of invasive ductal carcinoma

period. Both of our cases demonstrated an irregular mass on
mammogram and heterogenous echogenicity on ultrasound,
consistent with the literature. Histologically, mucinous car-
cinoma demonstrates small clusters of tumor cells floating
in acellular mucin. The carcinoma can be pure mucinous or
mixed mucinous depending on the percentage of the muci-
nous component. Pure mucinous carcinomas (mucin com-
ponent>90%) are associated with a better prognosis. Mixed
mucinous carcinoma (> 10% nonmucinous areas) has prog-
nosis dependent on nonmucinous component (Fig. 3) [18].

Micropapillary Carcinoma

Micropapillary carcinoma is an aggressive subtype and
accounts for 2 to 8% of all breast carcinoma. It has a high
early recurrence rate and decreased survival that typically

occur during the sixth decade of life [19, 25, 26]. Lym-
phatic invasion and axillary lymph node metastases are
very common [19-23, 24ee]. The most common finding
on mammogram is an irregular spiculated mass [27e].
The most common finding on ultrasound is an irregular
hypoechoic mass with spiculated margins and posterior
acoustic shadowing [27e]. The most common finding on
MRI is an irregular mass with washout kinetics [27¢]. At
UTMB, we identified two cases of micropapillary carci-
noma over the specified time period. Both of our patients
presented for diagnostic workup of a palpable abnormality.
The imaging for both our patients demonstrated an irregu-
lar mass, consistent with the description in prior literature.
For the mass that was over 3 cm, there was also a mor-
phologically abnormal lymph node. The mass under 1 cm
did not demonstrate axillary lymphadenopathy. Histologi-
cally, invasive micropapillary carcinoma show distinctive
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Fig.2 Pathological and radio-
logical findings of a tubular
carcinoma case

architecture, characterized by tufts of tumor cells arranged
in morule like clusters devoid of fibrovascular cores and
surrounded by empty clear spaces. They display an inside-
out arrangement, with the luminal aspect of the cell pre-
sent on the outer surface of the cluster (Fig. 4).
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Medullary Carcinoma

Medullary carcinoma accounts for less than 5% of all invasive
breast cancers [28]. Among breast cancers arising in BRCA-1
carriers, about 13% are medullary carcinoma. Mammogram
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Fig. 3 Pathological and radiological findings of a mucinous carcinoma case

demonstrates a mass with rounded, oval, or lobulated shape
with a well-defined tumor border [29ee]. Ultrasound simi-
larly shows a well-circumscribed hypoechoic mass [29ee].
MRI features include a round, oval, or lobular mass with a
smooth margin with either homogenous or heterogeneous
internal enhancement with delayed peripheral enhancement
[30-32]. These MRI features are not specific for medullary
carcinoma and can be found in other histologic types of breast
cancers as well as in benign lesions [30, 31]. At UTMB, we
identified one case of medullary carcinoma over the speci-
fied time period. Our case of medullary carcinoma did not
present with well-defined smooth margin on mammogram
and on ultrasound presented as a complex solid and cystic
mass rather than a hypoechoic mass. The WHO recommends
using the term carcinomas with medullary features rather than
medullary carcinoma or atypical medullary carcinoma. The
histological features include syncytial growth pattern, pushing
borders, prominent lymphoplasmacytic infiltrate, and major-
ity of the cases are triple negative for ER/PR/Her2. Strictly

defined medullary carcinoma is reported to have a better prog-
nosis than stage-matched triple-negative breast cancer. How-
ever, medullary carcinoma can be a controversial entity in that
adherence to the criteria for diagnosis has been variable across
studies and institutions, which can be misleading given it is an
otherwise high-grade triple-negative breast carcinoma. Many
expert breast pathologists prefer to avoid this terminology in
reporting practices for these reasons (Fig. 5).

Carcinoma with Neuroendocrine Features

Primary neuroendocrine carcinoma of the breast accounts
has been reported to range from less than 1-5% of invasive
breast cancers, according to the different series and the
different diagnostic criteria [33]. Park et al.’s review of
87 patients with neuroendocrine carcinoma of the breast
showed palpable mass (55.8%) as a common clinical mani-
festation [34ee]. Mammogram showed a high-density,
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Fig.4 Pathological and radiological findings of a case of micropapillary carcinoma
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Fig. 5 Pathological and radiological findings of a medullary carcinoma case

round or oval, or lobular mass with nonspiculated mar-
gins [34ee]. Ultrasound showed an irregular (65.4%),
hypoechoic (78.4%) mass, with indistinct margins (43.5%),
and no or enhanced posterior acoustic features (77.9%).
MRI showed an irregular mass (83.3%), irregular margins
(63.6%), and washout kinetics (85.7%) [34ee]. At UTMB,
we identified one case of carcinoma with neuroendocrine
features over the specified time period. Our patient had
clinical and imaging presentation similar to the description
in the literature. The diagnostic imaging workup for the
patient’s palpable mass revealed an irregular mass with
spiculated margins on mammogram and angular margins
on ultrasound.

According to 2012 WHO Classification of Tumor of the
Breast, carcinomas with neuroendocrine features are subclas-
sified into 3 groups: well-differentiated neuroendocrine tumor
(WD-NET), poorly differentiated neuroendocrine carcinoma
(PD-NEC), or small cell carcinoma, and invasive breast carci-
noma with neuroendocrine differentiation IBC-NED), which
is a breast carcinoma of special or no special type that demon-
strates neuroendocrine differentiation by immunohistochemis-
try [35]. Well-differentiated NETS of the breast consist of solid

nests and trabeculae of tumor cells. The tumor cells can be
spindled, plasmacytoid, or polygonal and are separated by thin
fibrovascular septa. The chromatin ranges from evenly distrib-
uted with inconspicuous nucleoli to hyperchromatic or vesicu-
lar with prominent nucleoli. The diagnosis of NET requires
expression of neuroendocrine markers. The most sensitive and
specific immunohistochemical markers are synaptophysin and
chromogranin A (Fig. 6).

Apocrine Carcinoma

Invasive apocrine carcinoma (IAC) of the breast is a rare
subtype of breast cancer and accounts for less than 1 to
4% of breast carcinomas [36]. It is difficult to differenti-
ate IAC from other subtypes of invasive mammary carci-
noma by radiologic appearance alone as the findings are
non-specific [37, 38]. Most mammographic findings of IAC
demonstrate microcalcification [38]. A case of IAC dem-
onstrating an oval circumscribed hyperdense mass with
microcalcification on mammogram was reported by Onoue
et al. [39]. A case of IAC showing an irregular shaped IAC
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Fig.6 Pathological and radiological findings of a breast carcinoma case with neuroendocrine features

with microcalcification was reported by Gokalp et al. [37].
Out of the five case reports by Seo et al., one case demon-
strated an irregular, partly indistinct hyperdense mass, while
another presented as an asymmetry [40]. IAC shows vari-
able sonographic appearances including irregular shapes,
non-circumscribed solid mass with heterogeneous internal
echo pattern according to several previous case reports [37,
40]. All five cases reported by Seo et al. showed irregular
solid masses with heterogeneous internal echo patterns and
noncircumscribed margins [40]. On breast MRI, it typically
presents as an enhancing mass with fast enhancement and
delayed washout pattern [39]. There was variability in the
imaging findings for our four cases of apocrine carcinoma.
There were two cases detected on screening mammogram
as subcentimeter irregular masses, one detected on screen-
ing mammogram as architectural distortion and the other
detected on diagnostic mammogram as a large palpable oval
mass. Grossly, apocrine carcinoma is indistinguishable from

@ Springer

conventional invasive ductal carcinoma. Histologically, inva-
sive apocrine carcinoma is characterized by apocrine mor-
phology with abundant eosinophilic and granular cytoplasm,
distinct cell borders, and centrally or eccentrically located
nuclei with prominent nucleoli. Apocrine carcinoma has a
characteristic hormonal receptor profile that is negative for
estrogen receptor-alpha (ER) and progesterone receptor (PR)
and is positive for androgen receptor (AR). Her-2/neu over-
expression and amplification are present in approximately
30% of tumors. Apocrine carcinoma has similar or slightly
better prognosis as invasive ductal carcinoma (Fig. 7).

Cribriform Carcinoma

Invasive cribriform carcinoma (ICC) of the breast is a rare
subtype and accounts for 1 to 3% of invasive breast carci-
noma with lower frequency of axillary nodal metastases
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Fig. 7 Pathological and radiological findings of an invasive apocrine carcinoma case
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and thus a favorable prognosis [41e]. The imaging features
are nonspecific with mammogram showing irregular shape
(72.8%), spiculated margins (63.7%), and a high density
(81.8%) mass. Ultrasound demonstrates irregular shape
(77.8%), spiculated margins (29.6%), hypoechogenicity
(81.5%), and no posterior acoustic features (85.2%). MRI
demonstrates an irregular shaped mass (62.0%) and irregu-
lar (42.9%) margins. Our case of cribriform carcinoma did
show an irregular mass on imaging. Despite only being
subcentimeter in size, axillary lymphadenopathy was also
found in this patient. ICC is generally divided into three
forms by histological features. Pure (>90% cribriform
pattern), classical (<90% and > 50% cribriform pattern,
mixed with <50% tubular carcinoma), and mixed form
(<90% and > 50% cribriform pattern, mixed with 10-49%
non-tubular carcinoma). Histologically, tumor cells in ICC
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are arranged as cribriform islands. Most IDD show excel-
lent prognosis. Pure ICC (>90% cribriform pattern) has
better prognosis than mixed ICC (Fig. 8).

Metaplastic Carcinoma

Metaplastic breast carcinomas represent 0.25-1% of invasive
breast cancers [42]. It is a heterogenous group of tumors
composed of adenocarcinoma with metaplastic elements.
These can include squamous cell, spindle cell (sarcomatoid),
osteoid, chondroid, or lipomatous components [43ee], and
the predominant pattern of differentiation defines its addi-
tional subtypes, described in more detail below. In addition,
metaplastic carcinoma can contain varying amounts of inva-
sive carcinoma of no special type (NST) or be comprised

Fig. 8 Pathological and radiological findings of an invasive cribriform carcinoma case
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Fig.9 Pathological and radiological findings of a metaplastic carcinoma case with predominantly squamous cell carcinoma

entirely of the metaplastic component. The mammographic,
sonographic, and MRI imaging characteristics of metaplastic
breast carcinomas can be similar to invasive ductal carci-
noma as well as benign lesion, thus preventing complete
differentiation of such tumors on imaging [44].

On breast MRI, metaplastic breast carcinomas pre-
sent as a round or oval-shaped mass, often with gentle
lobulations, and frequently with circumscribed mar-
gins, and generally isointense or hypointense, similar
to other histologic types of invasive breast carcinoma
[45, 46]. High-signal intensity on T2-weighted images
due to necrotic component and cystic degeneration is a
frequent finding. High signal on T2-weighted images is
also observed in mucinous carcinoma, invasive ductal
carcinoma with infarction or necrosis, encapsulated

papillary carcinoma, and invasive papillary carcinoma,
in addition to metaplastic breast carcinoma [47, 48]. The
reported enhancement characteristics of these lesions
include heterogeneous, rim-like, or containing nonen-
hancing internal components. The frequently reported
kinetic pattern is early enhancement and a delayed wash-
out corresponding to the enhancing peripheral portion
and nonenhancing internal components [45, 46].

Majority of metaplastic carcinomas are triple (ER,
PR, Her2) negative. Therefore, extensive immunostain-
ing panels of cytokeratin (AE1/AE3, Cam5.2, CK5/6,
34BE12) need to be performed to demonstrate the evi-
dence of origin as epithelial malignancy. Metastases
may preferentially be via blood vessels. Lymph node
metastases are less frequent.

@ Springer



358

Current Breast Cancer Reports (2021) 31:347-364

Fig. 10 Pathological and radiological findings of a metaplastic carcinoma case with osseous differentiation

Squamous Cell Carcinoma

Metaplastic squamous cell carcinoma (SCC) represents
less than 0.1% of invasive breast cancer cases [42]. The
clinical presentation and imaging findings for our patients
are consistent with the description in the literature. The
common clinical presentation is a rapidly growing, rela-
tively large breast mass without nodal involvement [43ee,
49ee]. The mass is typically very dense with calcifications
infrequently on mammogram [30, 49ee]. Squamous cell
carcinoma is round or lobular with well-circumscribed or
microlobulated margins on ultrasound [30]. Heterogene-
ous echogenicity with cystic components from necrosis
and cystic degeneration may be seen within the mass [30,
49ee]. Histologically, metaplastic squamous cell car-
cinoma is composed of tumor cells with squamous dif-
ferentiation. Other components can be observed such as
spindle cells, osteocytes, and chondrocytes. For diagnosis
of primary SCC of the breast, the following three criteria
must be fulfilled: absence of an associated primary SCC
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in a second site, the absence of skin involvement, and the
SCC that predominates by more than 90% (Fig. 9) [50].

Osteoid Differentiation

The prevalence of breast cancer with osseous/cartilagi-
nous metaplasia is very rare that estimated to occur in only
0.003-0.12% of invasive breast cancer cases [51]. Meta-
plastic carcinoma with osteoid differentiation is expected
to present as a calcified breast mass on imaging. The differ-
ential diagnosis for a calcified breast mass includes primary
osteosarcoma and osteoid [52]. Osteosarcoma typically pre-
sents as a densely calcified ivorylike mass at mammography
[53]. Primary osteosarcoma, as well as other sarcomas, of
the breast is extremely rare. Malignant neoplasms of the
breast with osseous differentiation are considered compo-
nents of metaplastic carcinoma or heterologous components
of malignant phyllodes tumors until proven otherwise [54].
Our patient presented with a palpable mass with oval shape



Current Breast Cancer Reports (2021) 31:347-364

359

and indistinct margins with subtle associated amorphous
and punctate calcifications. Histologically, metaplastic car-
cinoma with mesenchymal differentiation may demonstrate
admixture of osseous and cartilaginous differentiation.
Identification of the presence of a carcinomatous (epithe-
lial) component is important in navigating the differential
diagnosis (Fig. 10).

Chondroid Differentiation

Metaplastic carcinoma with chondroid differentiation
(MCCD), again very rare, estimated to occur in only
0.003-0.12% of invasive breast cancer cases has nonspecific
findings on mammography, sonography, and MRI [51]. It may
present as an indistinct high-density mass with amorphous or
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Fig. 11 Pathological and radiological findings of a metaplastic carcinoma case with chondroid differentiation
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coarse calcifications on mammography and a relatively cir-
cumscribed complex echoic mass with posterior enhancement
on sonography [55]. MRI may show a relatively circumscribed
mass with a nonenhancing T2 intermediate-to-high-signal-
intensity internal component on MRI [51]. Our two patients
presented with equal to high-density irregular masses, one
larger at presentation with coarse calcifications and the other
smaller with amorphous calcifications. Histologically, breast
carcinoma with mesenchymal differentiation may demonstrate
combinations of mesenchymal elements. Metaplastic chon-
droid carcinoma usually comprised a malignant lesion with
neoplastic epithelial cells admixed with areas of chondroid
differentiation (Fig. 11).

Spindle Cell Carcinoma

Spindle cell carcinoma (sometimes referred to as sarco-
matoid carcinoma) is a subgroup of metaplastic carcinoma
[56]. Spindle cell carcinoma typically presents as a palpa-
ble breast mass at a mean age of 61 years, more commonly
among African American and Hispanic women [57]. Mam-
mogram typically shows a round or lobulated mass, with up

Tt
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to 25% containing pleomorphic or linear calcifications and
overlying skin thickening in 13% of cases [58e¢]. Common
features include speculations and architectural distortion of
the surrounding tissue [59]. Ultrasound typically shows a
heterogeneous round mass with indistinct margins, inter-
nal vascularity, and posterior acoustic shadowing, with or
without cystic areas [60]. It is uncommon to have calcifica-
tions and axillary lymph node involvement [61]. MRI of
metaplastic carcinoma demonstrates irregular spiculated
mass with decreased T1 signal intensity, increased T2 sig-
nal intensity, and variable enhancement [59, 61]. Our case
of spindle cell carcinoma matched the clinical presentation
and imaging findings reported in the literature, presenting as
a large palpable irregular mass. Histologically, spindle cell
carcinoma is characterized by atypical spindle cells which
can have multiple architectural patterns, typically arranged
in wavy, interlacing, or fascicular pattern. The differential
diagnoses include primary or metastatic sarcoma (rare),
phyllodes tumor, nodular fasciitis, metastatic melanoma,
scar, fibromatosis, myofibroblastoma, pseudoangiomatous
stromal hyperplasia (PASH), etc. The presence of carcino-
matous component and immunostaining are helpful in mak-
ing the diagnosis (Fig. 12).
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Fig. 12 Pathological and radiological findings of a metaplastic carcinoma case with predominantly spindle cell carcinoma
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Fig. 13 Pathological and radiological findings of an adenoid cystic carcinoma case

Adenoid Cystic Carcinoma

Less than 0.1% of invasive breast cancers are adenoid cystic
carcinoma (AdCC) [62]. This type of cancer is most com-
mon in salivary glands but can also present rarely as a primary
tumor in the breast since the breast is also an exocrine gland.
This rare subtype does not typically metastasize to axillary
lymph nodes and thus has a good overall prognosis [63e]. A
smooth or irregular mass or asymmetric density is the typical
mammographic appearance [63¢]. A heterogeneous or hypo-
echoic, irregular mass is the typical sonographic appearance
[64]. The MRI appearance described by two case reports is a
benign-appearing, circumscribed mass without washout kinet-
ics [63¢]. The mammogram and ultrasound for our patient with
AdCC demonstrated an irregular mass as described in previ-
ous literature. Histologically, AACC usually consists of well-
circumscribed tumor nodules with an infiltrative pattern at
the peripheral border. Histologically, the tumor demonstrates
many growth patterns, including tubular, cribriform, trabec-
ular solid, and basaloid. There are dual population of cells
(ductal epithelial cells and myoepithelial cells/basaloid cells)
and two types of lumens. Luminal-type cells form solid nests

or small tubules with true luminal spaces that appear empty.
Myoepithelial-type cells surround basement membrane-like
material which are described as pseudolumina. Immunostains
are positive for ductal components, myoepithelial components,
and CD117 (c-kit). MYB overexpression is sensitive but non-
specific marker for AACC. Grading of breast adenoid cystic
carcinoma is similar to the salivary gland counterpart (Grade
I: no solid elements; Grade II: <30% solid elements; Grade
III: > 30% solid elements). Some studies showed that the pres-
ence but not the percentage of solid growth is an independent
predictor for adverse outcome (Fig. 13).

Conclusion

Invasive breast cancer could be divided into many subtypes.
Invasive breast carcinoma of no special type (NST) is a diag-
nosis of exclusion, which means that for the diagnosis to be
made, all the other specific types must be ruled out.

Some of these special types may have a better prognosis
than the conventional invasive ductal carcinoma, such as
tubular carcinoma, mucinous carcinoma, and adenoid cystic
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carcinoma. Medullary carcinoma may have a better progno-
sis than stage-matched triple negative breast ductal cancer;
however, it is a problematic and often controversial diagno-
sis. Other subtypes may have the same or worse prognoses
than invasive ductal carcinoma, NST, such as metaplastic
carcinoma (including spindle cell carcinoma and squamous
cell carcinoma), and micropapillary carcinoma.

Review of the cases demonstrated imaging findings that
match descriptions in prior literature for the most part.
However, interesting imaging findings include two tubular
carcinoma cases that presented as calcifications, variable
presentation for our four apocrine carcinoma cases, a com-
plex solid and cystic mass for our medullary carcinoma case,
metastatic lymphadenopathy in our cribriform carcinoma
case, and wide variability in our eight cases of invasive car-
cinoma of no special type.

The imaging and pathology findings of these rare sub-
types have some recurring features. Nevertheless, imaging
findings do overlap among the subtypes, so radiologic-path-
ologic correlation is required to make the accurate diagnosis
which helps to predict prognosis and personalized treatment
plan.
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