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Introduction

Primary breast angiosarcoma is a rare malignancy
accounting for approximately 0.04% of malignant breast
tumors (1). It is characterized by high malignancy and
shows extensive infiltrating growth and hematogenous
metastasis (1,2). Breast angiosarcoma is associated with
a poor prognosis, and therefore early diagnosis of breast
angiosarcoma is critical to reduce the risk of mortality
and improve patient outcome (3). Initial misdiagnosis
is common in primary breast angiosarcoma, and non-
specific clinical manifestations and imaging features mainly
contribute to the misdiagnosis (4).

Here we present a case of a 34-year-old female
patient with giant primary breast angiosarcoma. Routine
ultrasonography showed diffuse, mixed hyper- and
hypoechoic regions without any discrete mass. However,
extended field-of-view (EFOV) ultrasound imaging
suggested a possible diagnosis of malignancy.

Case presentation

A 34-year-old woman without a history of breast surgery
or irradiation presented with progressive enlargement of
the right breast for 4 months. The right breast showed no
redness or nipple discharge and was accompanied by pain.
On palpation, a large mass involving the right breast was
observed, measuring approximately 120 mm x100 mm, with

stiffness, poor mobility and mild tenderness, but without
nipple retraction and adhesion to the skin or the chest wall.
The left breast was normal on palpation.

Mammography revealed obvious swelling, blurred glands
and no apparent abnormal calcification of the right breast.
Routine ultrasonography (Samsung Medical, Seoul, Korea)
with a 3-12-MHz linear array transducer showed thickened
glands with heterogeneous echoes but without any discrete
mass (Figure 14). Color Doppler imaging (Samsung
Medical) with a 3-12-MHz linear array transducer revealed
hypervascular character (Figure 1B). Spectral Doppler
imaging (Samsung Medical) with a 3-12-MHz linear array
transducer showed an arterial flow spectrum with a peak
systolic velocity (PSV) of 16.78 cm/s and resistive index
(RI) values of 0.61 (Figure 1C). There was no bilateral
axillary lymphadenopathy. However, EFOV ultrasound
imaging (General Electric Healthcare, Wauwatosa, WI,
USA) with a 5-9-MHz linear array transducer revealed a
mixed hyper- and hypoechoic mass that occupied almost
the entire right breast. The mass showed angular margins
and infiltrated the surrounding structures, which indicated
a malignant lesion (Figure 1D). Thus, an ultrasound-guided
biopsy was performed. Histopathology suggested that
the lesion was a vasogenic tumor with active proliferation
and atypia. Combined with the expression of Ki-67 in
immunohistochemistry, an aggressive vascular tumor with
the possibility of angiosarcoma was considered.

Magnetic resonance imaging (MRI) (Philips Medical
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Figure 1 Ultrasonography of the giant breast angiosarcoma. (A) Routine ultrasonography shows a diffuse, mixed hyper- and hypoechoic

region. (B) Color Doppler imaging reveals the hypervascular character. (C) Spectral Doppler imaging shows an arterial flow spectrum

with PSV of 16.78 ecm/s and RI values of 0.61. (D) EFOV ultrasound imaging shows a giant, hyper- and hypoechoic mass measuring

approximately 112 mm x50 mm that occupied almost the entire right breast. The mass shows angular margins (thick arrows) and invasion

into adjacent tissues (thin arrows). EFOV, extended field-of-view; PSV, peak systolic velocity; EDV, end-diastolic velocity; TAP, time-

averaged peak velocity; RI, resistance index; PI, pulsatility index; S/D, systolic/diastolic ratio; HR, heart rate.

Systems, Best, Netherlands) in preoperative evaluation
revealed a large irregular mass measuring approximately
101x61x57 mm, showing low signal intensity on axial T'1-
weighted (T'1W) image [repetition time (TR) =571.96 ms;
echo time (TE) =8.04 ms] and high signal intensity on axial
T2-weighted (T2W) image (TR =4,428.30 ms; TE =70.00 ms)
(Figure 2A4,2B). Sagittal dynamic contrast-enhanced MRI
(TR =5.51 ms; TE =2.80 ms) in early phase showed a
heterogeneously enhanced and diffusely distributed mass
(Figure 2C). Time-intensity curves showed rapid initial
enhancement and washout on delayed images. The mass
appeared hyperintense on axial diffusion-weighted imaging
(DWI) (TR =9,000.00 ms; TE =52.35 ms; B value =800)
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(Figure 2D). MRI demonstrated that the right mammary
vessel was thicker than the contralateral vessel.

The patient underwent total mastectomy of the right
breast. Histopathology from the mastectomy specimen
indicated an intermediate-grade angiosarcoma measuring
190 mm x90 mm x60 mm. The tumor infiltrated the
surrounding breast tissue with involvement of the subcutis.
Immunohistochemistry revealed strong expressions of
CD31 and CD34 in the tumor (Figure 3A4). Expression of
Ki-67 was up to 40% in the cellular areas (Figure 3B).

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee(s)
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Figure 2 MRI of the giant breast angiosarcoma (arrow). (A) Axial T1W image shows a large, irregular hypointense mass in the right breast
(TR =571.96 ms; TE =8.04 ms). (B) Axial T2ZW MRI with fat saturation shows a heterogeneous hyperintense mass in the right breast (TR
=4,428.30 ms; TE =70.00 ms). (C) Sagittal dynamic contrast-enhanced MRI in early phase shows a heterogeneously enhanced and diffusely

distributed mass in the right breast (TR =5.51 ms; TE =2.80 ms). (D) Axial DWI shows a hyperintensity mass in the right breast (TR

=9,000.00 ms; TE =52.35 ms; B value =800). MRI, magnetic resonance imaging; T1W, T1-weighted; TR, repetition time; TE, echo time;

T2W, T2-weighted; DWI, diffusion-weighted imaging.

and with the Helsinki Declaration (as revised in 2013).
Written informed consent was obtained from the patient for
publication of this case report and accompanying images.
A copy of the written consent is available for review by the
editorial office of this journal.

Discussion

Primary breast angiosarcoma is a rare malignancy that
occurs mainly in young women (30 to 40 years) (5).
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Angiosarcoma tends to grow rapidly and shows a poor
prognosis (6). The median overall survival of primary breast
angiosarcoma is 93 months, and the 5-year survival rate is
44.5% (2). The mean tumor diameter is around 6 cm (5).
Approximately 17-35% of patients present with blue skin
discoloration, which is a specific clinical manifestation (7).
Blood metastasis rather than lymphatic metastasis is more
common in mammary angiosarcoma (1). Lung, liver,
bones and skin are common sites of metastasis of breast
angiosarcoma (1).
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Figure 3 Immunohistochemistry of the giant breast angiosarcoma. (A) Immunohistochemical staining reveals strong expression of CD31

(magnification, x20). Scale bar, 200 pm. (B) Immunohistochemical staining shows that expression of Ki-67 is up to 40% in the cellular areas

(magnification, x20). Scale bar, 200 pm.

On the basis of histopathology, angiosarcomas are
subclassified into three grades (8). Grade I is a well
differentiated tumor and contains open anastomosing
vascular channels lined by endothelial cells that dissect
through stroma. Grade II is the intermediate grade tumor
and additionally shows papillary formations. Grade III is a
poorly differentiated tumor that shows prominently solid
and spindle cell areas and additionally presents hemorrhage
and necrosis.

Breast angiosarcoma might be invisible on
mammography because of the dense breast tissue in young
women. The mammographic findings for angiosarcoma
that are visible are often nonspecific. Visible lesions may
present as round to oval or irregular in shape and may show
circumscribed or obscure boundaries (1). Some cases may
manifest with focal asymmetry, which reflects the subtle
infiltrating nature of angiosarcoma (9).

Primary breast angiosarcoma may appear as a hypoechoic
or hyperechoic mass with well-circumscribed or indistinct
margins and without posterior acoustic phenomena on
ultrasonography (1,9). Liquid anechoic regions associated
with hemorrhagic and necrotic changes are also observed (10).
Color Doppler imaging reveals the hypervascular character
of breast angiosarcoma (9). Approximately 54% of
mammary angiosarcoma are hyperechoic or mixed hyper-
and hypoechoic (9). This appearance may reflect the
vascular nature of breast angiosarcoma and the multiple
interfaces of the vascular channels (9). In cases that show
this appearance, a possible breast angiosarcoma diagnosis
may be suggested (9).

As observed in our current case, breast angiosarcoma can
also appear as diffuse, mixed hyper- and hypoechoic regions
without any discrete mass at routine ultrasonography (9).
We first considered that the sonographic features might
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be related to inflammatory changes. Given that the
abnormal region was large on palpation and routine
ultrasonography was not able to show the entire lesion,
EFOV ultrasound imaging was used for further work-
up. The full lesion image presented by EFOV ultrasound
imaging alerted us to the possible diagnosis of malignancy.
Using a small-foot-print transducer when imaging a giant
mass may result in misdiagnosis and missed diagnosis if
the diffuse heterogeneous echoes without any discrete
mass are neglected by a sonographer searching for a mass.
Sonographers should be aware of the possibility that the
tumor is too large to be fully shown in the image when they
encounter diffuse regions without a discrete mass at routine
ultrasonography.

Previous studies showed that the abnormal heterogeneous
echoes without any discrete mass are generally related to
large tumors (9). This appearance may reflect the subtle
infiltrating nature of breast angiosarcomas, which tend
to ramify within the breast tissue (9). This feature is
especially significant when imaging giant angiosarcoma.
Evaluating large breast masses by routine ultrasonography
is difficult because these large breast masses cannot be
completely defined or measured when all margins are
not included in the field of view. EFOV ultrasound
imaging can build single frame 2D mode sonographic
images into larger composite images using real-time
scanning, providing the sonographer with a larger field
of view and a new perspective for evaluating lesions (11).
This imaging approach can depict large masses from
a broad perspective, clearly showing the anatomical
relationship between the lesion and surrounding tissues
and allowing a precise overview and measurement (12).
The EFOV technique provides a complete evaluation
of lesion size and mass margin (11). In 21% of masses
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evaluated, the conspicuity of subtle lesions was improved
because the lesion could be contrasted with a larger area of
surrounding normal tissue (11). EFOV ultrasound imaging
can fully show the extent, morphology and surrounding
structures of the giant mass and help physicians make the
appropriate clinical decision on further examination and
treatment.

Primary breast angiosarcoma presents as a heterogeneous
mass with low intensity on T1W image and high intensity
on T2W image (13). Enhancement of the mass on MRI
is associated with tumor grade. Progressive enhancement
is observed in low-grade angiosarcomas, while rapid
enhancement and washout with usual visualization of large
draining vessels are observed in high-grade angiosarcomas (13).
Higher-grade angiosarcomas might show irregular areas of
high T1 signal, which reflect venous lakes or hemorrhagic
zones (13). MRI is a useful imaging test for characterizing
mammary angiosarcomas, as it can determine the lesion
extent and visualize the vascular nature of tumors, helping
in diagnosis and planning surgery.

The differential diagnosis of primary breast angiosarcoma
mainly includes mastitis or breast cancer (4). On
ultrasonography, mastitis is observed as irregular hypoechoic
lesions with or without mobile internal echoes (1).
EFOV ultrasound imaging can fully show the extent,
morphology and surrounding structures of the lesions,
helping in the differential diagnosis. On contrast-enhanced
MRI, most nonpuerperal mastitis manifest as non-mass-like
lesions with heterogeneous signal intensity (14). The signs
of rim or rim-like enhancement on contrast-enhanced MRI,
with central hypointensity areas showing as hyperintensity
on T2W images, are suggestive of the possibility of
nonpuerperal mastitis (14). MRI can differentiate primary
breast angiosarcoma from mastitis when T1W image shows
high signal intensity due to hemorrhage or venous lakes (15).
Breast angiosarcoma does not appear as spiculated contours
or microcalcifications, which are both typical of breast
cancer on mammography (16). In addition, breast cancer
shows posterior acoustic phenomena on ultrasonography
and axillary lymph nodal involvement is common, which are
rare in primary breast angiosarcoma (1). Angiosarcomas may
show irregular areas of high T'1 signal from hemorrhage or
venous lakes, which is different from breast cancer (13).

The general treatment of primary breast angiosarcoma
is total mastectomy (5), and adjuvant therapy may
improve patient survival (1). The tumor size, histologic
characteristics, and surgical margin are associated with
prognosis of patients with primary breast angiosarcoma (17).
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Well-differentiated angiosarcoma that is less than 5 cm in
size, with a lower grade and a negative margin, tends to
have a better prognosis (17).

In conclusion, primary breast angiosarcoma is a rapid-
growing malignancy that is mostly observed in young
women. Mammography and ultrasonography are the first-
line imaging modalities. However, dense breast tissue may
often lead to the tumor being missed on mammography.
EFOV ultrasound imaging is helpful in diagnosing primary
breast angiosarcoma. Sonographers should use EFOV
ultrasound imaging to further examine the breast when
they encounter diffuse lesions without a discrete mass
at routine ultrasonography. EFOV ultrasound imaging
can fully show the extent, morphology and surrounding
structures of the giant mass, indicating a probable diagnosis
of the malignant tumor and helping in the diagnosis and
treatment plan. Therefore, EFOV ultrasound imaging may
reduce misdiagnosis and missed diagnosis of primary breast
angiosarcoma and improve the accuracy and convenience of
diagnosis to some extent. MRI may narrow the differential
diagnosis, indicate the possibility of angiosarcoma, suggest
tumor grade and help establish a surgery plan. The final
diagnosis depends on surgical resection for histopathological
examination.
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