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Abstract: Angiosarcoma (AS) of the breast is a rare malignancy arising from the vascular endothelium. It
can develop as a primary tumor or as a secondary tumor, the latter of which is most commonly associated
with prior radiation therapy. AS may present in the breast as a palpable mass, unilateral diffuse breast
enlargement, skin thickening, erythema, plaque-like violaceous discoloration, or painful nodules. The
imaging features of AS vary across imaging modalities. Because AS of the breast is aggressive and prone
to early metastasis, prompt detection is crucial to the improvement of generally low five-year survival

rates. In this paper, we share one case of AS of the breast and one of a common mimic, hemangioma,
with associated imaging and key clinical details that can aid radiologists in the timely identification and
diagnosis of AS of the breast.
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Key Points

Introduction » There are two main types of breast

ngiosarcoma (AS) of the breast is a rare and angiosarcoma: one  that  develops
Aaggressive malignancy that develops from spontaneously (primary) and one that

endothelial cells lining the vasculature of the develops years after radiation treatment of
breast. Although AS is rare, the breasts are the the breast (secondary).
most common location.! There are two main The incidence of secondary breast
subtypes of breast AS: primary and secondary, angiosarcoma is rising due to higher rates of
with  incidences of 0.0005% and 0.16% breast conservation therapy for breast
respectively.? Secondary AS is most commonly cancer, with patients most commonly
associated with radiation treatment and has a presenting with new or increased skin
mean latency period of 5-7 years post- treatment thickening on imaging.
(range, 1-41 years).* Breast hemangiomas are It is important to know how to differentiate
often difficult to distinguish from breast AS, as the between breast angiosarcoma and benign
two can have overlapping clinical, imaging, and hemangioma, as they often appear similar on
histological features.> Here, we describe one case imaging and  pathology.  Size, skin
of breast AS and one of hemangioma and provide involvement, and certain features on imaging
associated imaging and clinical observations that and pathology can be helpful in
can aid breast radiologists in differentiating these differentiating the two.

entities.
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Case 1: Hemangioma

A 69-year-old woman with no prior history of
breast cancer presented with a left breast
superficial mass. Diagnostic ultrasound (US)
showed a 6 mm superficial oval isoechoic
intradermal mass with internal vascularity
(Figures 1A, 1B). Diagnostic considerations
included both hemangioma and primary breast AS.
A shave biopsy performed by a dermatologist
revealed the mass to be a benign hemangioma
that did not necessitate treatment.

Figure 1. Ultrasound of a Mass in Left Breast of a 69-Year-Old
Woman (Case 1).

Diagnostic ultrasound image

(A) Diagnostic US shows a 6 mm superficial oval isoechoic
circumscribed intradermal mass (yellow circle). (B) Power
Doppler imaging revealed internal vascularity.

Timeline 1. A Timeline of the Diagnosis and Treatment of a
Mass in the Left Breast of a 69-Year-Old Woman (Case 1).

eThe patient presented to her \
primary care physician with a red,
raised 6 mm nodule on her left
breast at between 4 and 5 o'clock in
relation to the nipple. There was no
lymphademopathy or asymmetry.

eThe physician ordered a bilateral
mammogram and an ultrasound of
the left breast.

September, 2013

eBilateral mammography and an
ultrasound of the patient's left
breast revealed the nodule to be a
superficial skin lesion measuring 6 x
3 x 7 mm. No microcalcifications or
architectural distortion were
visualized.

*No follow up was recommended.

September, 2013

and redness in her left breast.
eBecause the patient was due for
screening, the physician ordered a

bilateral mammogram.

*The patient presented to her
primary care physician with
increasing sharp pain, tenderness,

November, 2015

(benign).

eThe patient underwent screening
mammography, the findings of
which were classified as BI-RADS 2
November, 2015

eThe patient presented to her \
dermatologist for a skin check.

*The dermatologist performed a
shave biopsy of the patient's left
inferior breast. The sample
measured 0.5 x 0.4 x 0.15 cm.

eHistopathologic examination of the
sample revealed hemangioma with
lobular capillary features and no
evidence of malignancy. J

August, 2016
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Case 2: Angiosarcoma

A 71-year-old woman presented with
subcutaneous, focal thickening near her right
nipple as well as green-colored nipple discharge
and periareolar erythema and warmth. She had
undergone a right-sided Ilumpectomy and
radiation treatment for invasive ductal carcinoma
10 years prior. In a patient with a history of breast
conservation therapy (BCT), skin thickening is
normal; however, it is expected to decrease within
two years of radiotherapy.® This patient developed
skin thickening ten years post-treatment, raising
concern for malignancy.”

Figure 2. CT and PET of a Mass in the Right Breast of a 71-
Year-Old Woman (Case 2).

Contrast-enhanced CT image

(A) Axial contrast-enhanced CT of the chest demonstrates a
subareolar enhancing solid mass in the right breast with
overlying skin thickening. (B) Axial PET scan shows a right
breast mass with intense FDG uptake.

Ultrasound of the right breast revealed a 6 x 7 cm
mass, and results from histopathologic
examination of tissue collected via ultrasound-
guided core needle biopsy revealed high-grade
angiosarcoma. Contrast-enhanced computed
tomography (CT) of the chest and a positron
emission tomography (PET) scan were ordered for
better visualization prior to surgical resection of
the mass. CT (Figure 2A) demonstrated the
subareolar enhancing solid mass in the right
breast with overlying skin thickening. PET showed
the right breast mass with intense FDG uptake
(Figure 2B). Though CT and PET are not used
broadly to diagnose breast lesions, they can be
used for breast cancer staging.” Salminen et al®
found that the sensitivities of CT and MRI were
84% and 92%, respectively, in the evaluation of
secondary breast AS.

Timeline 2. A Timeline of the Diagnosis and Treatment of a
Mass in the Right Breast of a 71-Year-Old Woman (Case 2).

eThe patient presented to her primary
care physician after noticing redness
in her right periareolar area the
month prior.

eUltrasound showed a 6 x 7 cm mass.

eAnalysis of a sample collected via
ultrasound-guided biopsy confirmed
the mass as angiosarcoma.

October, 2008

eThe patient underwent PET and CT
scans for better visualization prior to
resection of the mass.

*PET showed intense FDG uptake in
the mass.

*CT showed the subareolar,
enhancing solid mass with overlying
skin thickening.

November, 2008

eThe mass was surgically excised.

ePathological evaluation revealed
angiosarcoma with negative
margins.

January, 2009
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Discussion

Primary AS accounts for 0.04% of malignant
breast cancers and has a mean age of onset of 40
years.? The majority of patients with primary AS
present with a palpable painless breast mass, but
some patients may have unilateral diffuse breast
enlargement without a mass.?° Tumors frequently
arise within the breast parenchyma and may
involve the skin.4

The risk of secondary AS is 0.05% at 10 years
post-lumpectomy and radiation, and 0.5% at 30
years.'% The median age of onset is 70 years.* The
incidence of secondary AS is increasing, likely due
to increasing use of BCT, which includes
lumpectomy followed by radiation therapy.* The

population-based incidence of AS has increased by
4% yearly since 1975.10

The presentation of secondary AS can include any
of the following: new skin thickening, erythema,
plaque-like cutaneous violaceous discoloration, a
raised painful nodule, and an associated
underlying mass.* This presentation can appear
benign, especially in the absence of a mass,
leading to a delay in diagnosis. Cahan et al'!
proposed the following diagnostic criteria for
secondary AS: (1) the sarcoma should arise in the
area that was treated with radiation, (2) a latent
period must exist between radiation and sarcoma
development, and (3) the sarcoma should be
confirmed histologically.

Table 1. Comparison of Imaging Features of Primary Angiosarcoma and Secondary Angiosarcoma.

Imaging features by imaging | Primary angiosarcoma
modality

Secondary angiosarcoma

Appearance on mammography
diameter

Non-calcified mass, ranging from 3 to 6 cm in | Diffuse or focal skin thickening and a possible

underlying mass

Appearance on ultrasound
hyperechogenicity?

Mass of areas of mixed hypo- and

Nonspecific: may include skin thickening or an
irregular mass, which may show increased
blood flow on Doppler ultrasound*!

Appearance on MRI e Area of low to intermediate signal e Hyperintense skin thickening on T2-
intensity with T1-weighting weighting
e Area of high signal intensity with T2- e  Possible hypo- or hyperintense skin
weighting? lesions’

Appearance on CT

Heterogenous enhancing mass?

. Heterogenous enhancing mass?
e  Skin thickening*?

Appearance on PET
(FDG).5

Focal intense uptake of fludeoxyglucose

Focal intense uptake of fludeoxyglucose
(FDG).®

Table 2. Comparison of Imaging Features of Angiosarcoma and Hemangioma.

Features Angiosarcoma Hemangioma
Diameter >2cm < 2cm
Definition Infiltrative pattern with architectural distortion | Sharply defined

Appearance on ultrasound
calcifications

Superficial circumscribed mass with or without | Superficial circumscribed mass with or without

calcifications

Appearance on color Doppler Possible hypervascularity

ultrasound

Hypervascularity
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The imaging features of primary AS compared to
secondary AS are summarized in Table 1. If
primary AS is visible on mammography, it is
typically a non-calcified mass, ranging from 3 to 6
cm in diameter.'? One study!® found that primary
AS was mammographically occult in 33% of cases.
Mammographic findings associated with secondary
AS include diffuse or focal skin thickening and a
possible underlying mass (Figure 1). On
ultrasound, primary AS may present as a mass of
areas of mixed hypo- and hyperechogenicity.3
Secondary AS ultrasound findings are nonspecific
and may include skin thickening or an irregular
mass, which may show increased blood flow on
Doppler ultrasound.” On MRI, primary AS appears
as an area of low to intermediate signal intensity
with T1l-weighting and as an area of high signal
intensity with T2-weighting.? Secondary AS
appears as hyperintense skin thickening on T2-
weighting and possible hypo- or hyperintense skin
lesions.?2 In both primary and secondary breast
AS, CT may show a heterogeneous enhancing
mass.? In secondary breast AS, CT may also show
skin thickening.!®* Some case reports show that
PET studies of primary and secondary breast AS
show focal intense uptake of fludeoxyglucose
(FDG).® PET studies may be useful in evaluating
therapeutic response.!3

As in the first case reported here, benign
hemangioma and breast AS (whether primary or
secondary) can be generally difficult to distinguish
(summarized in Table 2). Hemangiomas are
typically smaller than 2 cm in diameter, compared
to AS which is typically larger than 2 cm in
diameter.!? Hemangiomas tend to be more sharply
defined, whereas angiosarcoma can have an
infiltrative pattern and cause architectural
distortion.'® Both entities can appear on
mammography and US as a circumscribed mass
that is typically superficial, with or without
calcifications, but hemangiomas may be isoechoic
and therefore difficult to identify on US.>'! Color
Doppler may show hypervascularity in AS, further
complicating the entity’s distinction from
hemangioma.? Because of the variable imaging
appearance of AS, special attention should be paid
to radiology-pathology @ concordance when
diagnhostic considerations include AS and
hemangioma.

Because AS has a poor prognosis, a tendency to
metastasize early, and a nonspecific clinical
presentation, it is crucial that radiologists
recognize the warning signs of this rare entity. By
learning to recognize the imaging signs of AS and
by establishing concordance between radiological
and pathological evidence, radiologists can
differentiate AS from benign mimics such as
hemangioma and improve treatment and
outcomes for patients.

Conclusion

Angiosarcoma is a rare entity with a nonspecific
presentation and a poor prognosis, making its
prompt and accurate diagnosis difficult and
crucial. Especially in the breast, AS may be difficult
to distinguish from benign entities like
hemangioma with imaging alone. With the two
cases presented here, we have illustrated the
imaging characteristics that can help differentiate
AS from benign mimics. In addition to recognizing
the appearance of AS on various breast imaging
modalities, it is also critical to establish
concordance between radiologic and pathologic
findings.
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