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CASE SUMMARY 
A 39-year-old female presented to 

the breast imaging center with a three-
week history of a new, non-tender, pal-
pable right breast lump at 12:00. The 
patient was pre-menopausal and had 
no personal or family history of cancer. 
Baseline bilateral diagnostic mammog-
raphy and ultrasound were performed 
for further evaluation.  

IMAGING FINDINGS  
Digital breast tomosynthesis (DBT) 

images of both breasts were performed. 
Mammography and ultrasound of the 
right breast revealed a heterogeneous 
circumscribed solid mass with moder-
ate associated color flow measuring 4.8 
cm (Figure 1). Incidentally, in the left 
breast, a prominent area of architectural 
distortion was identified on mammog-
raphy, best seen medially on the cranio-
caudad view (Figure 2). Additional 2-D 
spot compression views demonstrated 
persistent architectural distortion in 
the lower inner quadrant of the left 
breast (Figure 3). Targeted left breast 

ultrasound revealed focal fibrocystic 
changes on the left (Figure 4). Bilateral 
contrast-enhanced breast MRI showed 
a large homogeneously enhancing mass 
in the right breast and a highly suspi-
cious 2.2 cm irregular mass with spic-
ulated margins and associated washout 
in the lower inner quadrant of the left 
breast (Figure 5). Surgical excisional 
biopsy confirmed a benign fibroade-
noma in the right breast, and an atypical 
sclerosing papilloma in the setting of a 
radial scar/complex sclerosing lesion in 
the left breast.

DIAGNOSIS
Atypical sclerosing papilloma 

within a radial scar/complex sclerosing 
lesion

DISCUSSION  
Radial scars (RS), also known as 

complex sclerosing lesions (CSL), are 
benign breast lesions. By convention, 
RS corresponds to a lesion measuring 
< 1 cm, while a CSL corresponds to 
a lesion > 1cm of the same histology.1 

They are often clinically concerning as 
they share radiographic and histologic 
features that are very similar to carci-
noma. The clinical importance of diag-
nosing a radial scar is threefold: 1) RS is 
difficult to distinguish from carcinoma, 
2) foci of intraductal or invasive carci-
noma can at times be found within or 
adjacent to a RS, and 3) RS may poten-
tially act as a marker for increased risk 
for invasive breast cancer or ductal car-
cinoma in situ.2

Mammographic and clinical fea-
tures that can suggest a diagnosis of 
RS include an asymmetry or area of 
architectural distortion (AD) with 
areas of central translucency, with the 
absence of a discrete, palpable cen-
tral mass or skin changes. Classically, 
RS is described as having a spiculated 
appearance with a “black star” effect in 
which the spicules are surrounded by an 
absence of a solid tumor mass.2 Recent 
literature has demonstrated that DBT 
might offer the advantage of improved 
detection of AD over 2-D mammogra-
phy.3,4 Furthermore, a cancer detection 
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rate of 21% is reported when AD is dis-
covered on DBT.  DBT identified AD 
that would otherwise remain undetected 
by traditional mammography.3

Ultrasound is another potential 
modality that can augment the effort 
to differentiate radial scars from car-
cinomatous findings. It is important to 
note that there is no one defining sono-
graphic feature that distinguishes RS 
from stellate carcinomas. In general, 
RS has the appearance of a focal area 
of heterogeneous echogenicity, with or 
without posterior acoustic shadowing, 
and with an absence of a discernable 
mass, or of a solid mass with or without 
an irregular border. Importantly, RS are 
often more conspicuous on ultrasound 
than on mammography.5 On the other 
hand, MRI findings of RS are typically 
composed of a stellate lesion without 
mass effect in precontrast images, and 
often exhibit benign kinetic behavior 
with absent or mild contrast uptake on 
post-contrast imaging.2 

Histologically, RS is described as a 
radially symmetric entity consisting of 
a fibro-elastotic core from which ducts 
and lobules radiate, and which may con-
tain epithelial tubules (Figure 6). The 
typical histologic pattern of RS is what 
results in the frequent mimicry of breast 
cancer on mammography.6 

FIGURE 1. Right breast ultrasound image 
in the radial plane reveals a 4.8 cm circum-
scribed heterogeneous solid mass (biopsy- 
proven fibroadenoma).

FIGURE 2. CC (A) and MLO (B) digital breast tomosynthesis views of the left breast demon-
strate an incidental prominent area of architectural distortion in the lower inner quadrant. 

A B

FIGURE 3. CC (A) and MLO (B) 2-D spot compression views of the lower inner quadrant of 
the left breast demonstrate persistent architectural distortion.

A B



46       n        APPLIED RADIOLOGY
©

                                       www.appliedradiology.com July  2017

R A D I O L O G I C A L  C A S E

A diagnosis of RS was traditionally 
diagnosed via surgical excisional breast 
biopsy. This strategy was sub-optimal 
since many of the findings represented 
carcinomas that subsequently required 
a second surgery to completely resect 
the newly diagnosed malignancy.7 A 
diagnosis of RS can now be attained 
via percutaneous core needle biopsy. 
However, when a potential cancer is 
suspected, an accurate diagnosis of 
RS without malignancy may require 
more core tissue samples as compared 
to biopsy of a carcinoma. Core needle 
biopsy in the setting of adequately sam-
pled RS may eliminate the need for sur-
gical biopsy.8

Still, malignancy is often under-
estimated even in the setting of per-
cutaneous biopsy-proven RS due to 
sampling and diagnostic error attributed 
to the difficulty in differentiating RS 
from carcinoma. Furthermore, mam-
mographic and sonographic findings of 
RS are not always predictive of malig-
nancy at surgery. As such, it is for the 
most part still recommended that RS 
found on percutaneous biopsy be sur-
gically excised in order to definitely 
exclude the presence of malignancy.9

FIGURE 6. Photomicrograph from a section of the left breast surgical excisional biopsy 
demonstrates a stellate architecture and central fibro-elastotic core with entrapped hyper-
plastic ducts.

FIGURE 4. Left breast ultrasound in the 
transverse plane reveals only benign fibro-
cystic changes.

FIGURE 5. Maximum intensity projection (MIP) image (A) and high-resolution contrast-en-
hanced T1 fat-saturated MRI image in the axial plane (B) demonstrate a large homoge-
neously enhancing mass on the right and a highly suspicious 2.2 cm irregular mass with 
spiculated margins and associated washout in the lower inner quadrant of the left breast. 
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CONCLUSION  
Radial scars/complex scleros-

ing lesions are benign lesions of the 
breast that pose a diagnostic challenge 
due to their radiologic resemblance 
to breast cancer. The most common 
mammographic appearance is a spicu-
lated area of parenchyma with a “black 
star” effect and a lack of a central 
tumor mass. Digital breast tomosyn-
thesis with ultrasound may offer some 
benefit over traditional mammogra-
phy in terms of detection of architec-
tural distortion and, thus, radial scars. 
Although multiple core tissue samples 
obtained by percutaneous core needle 
biopsy may improve diagnostic yield 
and mitigate the need for a subsequent 
surgical biopsy, the current recom-
mendation for management of most 
RS found on percutaneous biopsy is 
surgical excision.
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