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Rationale: Primary breast angiosarcoma (PBA) is a rare and overly aggressive entity and account for less than 1% of all breast \
cancer cases. PBA had a high rate of delayed preoperative diagnosis due to absent distinctive radiographic characteristics.
Patient concerns: \We report a case of a 47-year-old female patient who had a previous history of luminal cancer in the right
breast with mastectomy; the patient complained of asymmetrically diffuse enlarged, accompanying with a painless mass in the left
breast 12years after the mastectomy of her right breast.

Diagnoses: The tumor mimicked idiopathic granulomatous mastitis on magnetic resonance imaging (MRI) at the first presentation.
Contrast-enhanced ultrasound (CEUS) was performed for further lesion characterization and showed heterogeneous rapid hyper
enhanced. An ultrasound-guided core needle biopsy was performed, and the pathology report indicated a breast angiosarcoma.

Interventions: The patient underwent a nipple-sparing simple mastectomy with immediate reconstruction of the left breast.

Outcomes: After 8 months later, the tumor recurred, CEUS and MRI examination suggested PBA recurrence, then re-excision with
implant removal was performed, the patient had a lung metastasis 4 months later eventually died 22 months after diagnosis.

Lessons: It is not easy to diagnose PBA with the radiographic examination. This case’s importance is by combining CEUS and MR

to reflect enhanced morphology and hemodynamic characteristics of PBA and help diagnose breast angiosarcomas.

Abbreviations:

angiosarcoma.
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BI-RADS = Breast Imaging Reporting and Data System, CEUS = contrast-enhanced ultrasound, IGM =
idiopathic granulomatous mastitis, MRI = magnetic resonance imaging, PBA = primary breast angiosarcoma, PHA = primary hepatic
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1. Introduction

Breast angiosarcoma is an overly aggressive entity originating
from an endothelial cell of the blood vessel wall, rare, and
accounts for less than 1% of all breast malignancy.!" Primary
breast angiosarcoma (PBA) is extremely rare, and there are no
distinctive radiological features of angiosarcomas on mammo-
gram, sonography, or magnetic resonance imaging (MRI),[*™!
which leading to the preoperative diagnosis is often difficult.
Here, we report a case of recurrent PBA in a 47-year-old female
patient with detailed pathologic and radiologic records by
combining a contrast-enhanced ultrasound (CEUS) and MRI
examination and review the literature to describe its imaging
features to minimize delayed diagnosis.

2. Case report

A 47-year-old Chinese premenopausal woman developed a
breast lump at the left breast’s retro-areolar and medial region for
10 months. In the last 2 months before the current hospitaliza-
tion, the tumor rapidly grew and appeared with the bruising of
the left breast’s overlying skin. She had been previously treated
for luminal cancer in the right breast with mastectomy at 35 years
of age, and immediate reconstruction of the right breast was
performed during the procedure, placing a retro pectoral cohesive
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Figure 1. The appearance of the left breast with primary breast angiosarcoma in a 47-year-old female. (A) Bruising of the overlying skin of the left breast. (B) On the
mastectomy specimen section of the left breast, the tumor was ill-defined, soft, and fragile, measuring, with a focal area of hemorrhage.

gel implant, then followed by adjuvant hormonotherapy with
tamoxifen for 5 years. There was no history of breast irradiation.
The patient did not suffer from chronic lymphedema. She had no
family history of breast or ovarian cancer.

On physical examination, the left breast was asymmetrically
diffuse enlarged, without nipple retraction. The patient had a
hard, painless mass with limited mobility in the central and
medial region of the left breast, along with apparent bruising
discoloration of the overlying skin (Fig. 1A), 10.0 x 8.0 x 8.0cm
in diameter. No enlargement of axillary lymph nodes and no skin
thickening were found. The right breast was unremarkable.

The B-mode and color Doppler ultrasound showed an
inhomogeneous isoechoic and well-defined lesion (Fig. 2A)
measuring 9.8 x 7.8 x 3.2cm at the retro-areolar and medial
region of the left breast, which showed no posterior acoustic
shadowing; it was reported as Breast Imaging Reporting and
Data System (BI-RADS) 4A. CEUS was performed for further
lesion characterization. On CUES images, the mass displayed

diffuse heterogeneous rapid hyper enhanced, with washout
gradually, and the expansion of the enhancement range detected
by CUES range is more significant than the 2-dimensional
ultrasound. An extensive area of perfusion defects (Fig. 2B) and
penetrating surrounding vessels was noted. It was upgraded to BI-
RADS 4C.

The patient underwent a contrast-enhanced breast MRI, and
the MRI revealed an irregular mass measuring 6.7 X 6.0 x 4.3 cm
in the central and medial region of the left breast, hypointense
with scattered mixed high signal intensity foci on T1-weighted
images (Fig. 3A), and hyperintense on T2-weighted images
(Fig. 3B). The lesion showed a high signal with a high apparent
diffusion coefficient value (1.45 x 10 ~>mm?/s) in the diffusion-
weighted image (Fig. 3C). The time-signal intensity curve
(Fig. 3D) revealed gradual and persistent honeycomb-like
enhancement (Type-1), which was suspicious of being idiopathic
granulomatous mastitis (IGM). An ultrasound-guided core
needle biopsy was performed, which was highly suspicious of
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Figure 2. (A) B-mode and color Doppler ultrasound images of the left breast showed a diffuse inhomogeneous isoechoic, well-defined lesion and blood vessels
within the lesion. (B) Contrast-enhanced ultrasound images showed the mass an extensive area of perfusion defects.
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Figure 3. Breast magnetic resonance imaging of a 47-year-old woman with primary breast angiosarcoma of the left breast. (A) Hypointense with scattered mixed
high signal intensity foci on T1-weighted images. (B) Hyperintense on T2-weighted images. (C) High apparent diffusion coefficient value. (D) Dynamic contrast-

enhanced imaging with time signal intensity curves for type 1.

angiosarcoma. CT scan and bone scan showed no evidence of
metastatic disease. The patient received a nipple-sparing simple
mastectomy to remove the tumor, and immediate reconstruction
of the left breast was performed during the procedure, placing a
retro pectoral cohesive gel implant. The mastectomy specimen
measured 15.0 x 10.0 x 6.0cm, and on the section the tumor
measuring 7.0 x 7.0 x 5.0cm, it was soft to firm in consistency,
with focal areas of hemorrhage (Fig. 1B). Microscopic examina-
tion (Fig. 4A-F) of the mass showed a malignant moderately
differentiated vascular neoplasia, consisting of channels lined by
endothelial cells. On immunostaining, the tumor cells were
positive for CD31, CD34, Ki-67 (+, 40%), focally positive for
factor VIII, and negative for E-cad, Calponin, CD10. The final

pathology report confirmed breast angiosarcoma grade 2 with
free surgical margins and no skin infiltration. The patient refused
any additional chemotherapy or external radiotherapy after
surgery, and close follow-up was prescribed. The patient noticed
a subcutaneous lesion in her left breast’s lower inner quadrant 8
months later. The physical examination revealed a 3.0 x 4.0cm,
hard, mobile, and painless mass located in the lower inner
quadrant of her left breast (Fig. 5A, red arrow), and with
apparent bruising of the overlying skin. A second lesion, 2.0 x
3.0cm well-circumscribed, firm, and mobile mass, was noted in
the periareolar region of the left breast (Fig. SA, white arrow).
Ultrasound of the left breast demonstrated 2 subcutaneous
nodules, 1 at the 8 o’clock position (Fig. 6), 5 cm from the nipple
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Figure 4. Microscopic examination of the left breast primary breast angiosarcoma (hematoxylin and eosin stain). (A) Magnification power, x40; (B) Magnification

power, x100; (C) Magnification power, x400. Immunohistochemistry of the left breast primary breast angiosarcoma. (D) CD31, magnification power, x100. (E)
CD34, magnification power, x200. (F) Factor VIII, magnification power, x100.

measuring 3.0 x 2.8 x2.5cm, and a second measuring 2.0 x  margin. It displayed rapid peripheral irregular enhancement with
1.8 x 1.5cm at 10 o’clock; both were shown to be well-defined  slow washout, an extensive area of central non-enhancement was

and hypervascular. CEUS was performed for revaluation. On  observed (Fig. 7), and the penetrating surrounding vessels were
CEUS images, both the 2 masses had an irregular shape and clear  noted.

Figure 5. Recurrent angiosarcomas of the left breast. (A) One is located in the lower inner quadrant (red arrow), with apparent bruising of the overlying skin, and a
second lesion situated in the left breast (white arrow). (B) Cut off the surface of recurrent tumors.
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Figure 6. Transverse (A) and longitudinal (B) ultrasonography of the lower inner region of the left breast mass demonstrated a well-defined hypoechoic lesion

accompanying anechoic appearance.

MRI of the left breast showed the 2 lesions were ill-defined, 1 in
the upper inner quadrant, with homogeneous enhancement, and
a second lesion in the lower inner quadrant of the left breast, with
a significant heterogeneous enhancement of the contrast agent.
Both the 2 lesions showed low signal intensity with scattered high
signal intensity foci on T1-weighted images (Fig. 8A & D) and
high signal intensity on T2-weighted images (Fig. 8B & E). In
diffusion-weighted MRI, the lesion showed a high signal with a
low apparent diffusion coefficient value (0.85 x 10> mm?/s). The
time signal intensity curves (Fig. 8C & F) showed the mass with
rapid enhancement and the enhancement curve with a washout
pattern (type 3 curve) on contrast MRI. Reexcision of the tumors
with implant removal was performed, and on the section of the
tumor in the lower inner quadrant of the left breast measuring
3.0 x 3.0 x 2.5 cm, with focal areas of hemorrhage (Fig. 5B), final
pathology confirmed the recurrence of angiosarcoma with focal
areas of hemorrhage. The patient had a lung metastasis 4 months
later. Then she was treated with apatinib, an oral tyrosine kinase

inhibitor targeting vascular endothelial growth factor receptor-2
at a daily dose of 250 to 500 mg, showed stable disease for 4
months; she eventually died 22 months after diagnosis.

3. Discussion

Angiosarcoma of the breast is a rare and extremely aggressive
malignant vascular neoplasm. It may occur as a primary
angiosarcoma of the breast or as a secondary lesion induced by
chronic lymphedema or radiotherapy after breast conservation.®!
Breast angiosarcoma usually manifests as a palpable, painless mass
with a fast-growing rate or painless bruising for large or superficial
tumors.!”! Our case appeared with the bruising of the left breast’s
overlying skin due to a large mass at the first presentation, and the
relapsed tumor manifested apparent bruising of the overlying skin
because of its superficial location.

Breast angiosarcomas often exhibit no radiographic features
on mammograms; it appears most commonly as ill-defined

Figure 7. Contrast-enhanced ultrasound images of the left breast lesion after injection of a SonoVue.
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Figure 8. Magnetic resonance imaging of recurrent lesions of the left breast. Both the 2 lesions with (A & D) Low signal intensity on T1-weighted images. (B & E)
High signal intensity on T2-weighted images. (C & F) Dynamic contrast-enhanced imaging with time signal intensity curves for type 3.

masses, without spiculations or calcifications, and up to one-third
of patients show no abnormalities mammograms.’® Mammog-
raphy was not planned in our case since the patient declined.

There are no distinctive characteristics specific to angiosarco-
mas on ultrasound examination, which may mimic benign
lesions, leading to the breast’s angiosarcoma’s diagnostic
difficulties. It may present as a hypoechoic, hyperechoic, or
heterogeneous mass without acoustic shadowing.!”'! In our
case, ultrasonography revealed a well-defined, isoechoic mass
without posterior acoustic shadowing; it was reported as BI-
RADS 4A. CEUS is a pure-blood pool imaging technique that can
be used in the real-time, continuous observation of the whole
process of tumor microcirculation perfusion, which can help
diagnosis and differential diagnosis of breast lesions. Most breast
cancers enhanced ultrasound mode is characterized by fast
forward, heterogeneous enhancement, unclear border, and
disordered vessels.''"! Breast cancer lesions with smaller sizes
are more inclined to show mild enhancement or moderate
enhancement, without blood flow perfusion defect and perfora-
tor. While breast lesions with larger sizes often show centripetally
high enhancement, irregularly enhanced boundary, inhomoge-
neous contrast agent distribution up to the peak, the existence of
perfusion defects, and perforator vessel.

As for CEUS characteristics of PBA, no cases or series have
been described in the English literature. There are only a few
pieces of research on CEUS characteristics of primary hepatic
angiosarcoma (PHA). The CEUS pattern of PHA manifested
peripheral irregular arterial enhancement with remarkable
central non-enhancement in some series, and the non-enhance-

ment of the central part of the mass has been attributed to central
necrosis, thrombosis, hemorrhage, or fibrosis.!'>!3!

In our case, the mass was demonstrated as an irregular shape
and clear margin on CEUS images. It displayed peripheral
irregular rapid enhancement with slow washout, an extensive
area of central non-enhancement was observed, the expansion of
the enhancement range detected by CEUS range is more
significant than the 2-dimensional ultrasound. However, micro-
scopically there were only focal areas of hemorrhage of the tumor
in our case, consistent with scattered high signal intensity foci on
T1-weighted images. It can not be explained that there was an
extensive area of central non-enhancement on CEUS.

Therefore, just like a series of PHA has been described by Wang
etal,l"*' PBA is rich in variety and irregularly distributed vascular
architecture. Most of the internal microvessels are unevenly
distributed, the microvessel density around the tumor is more
significant than that in the center, the central region of tumors are
more likely to be affected due to its distant location, and the blood
flow velocity in the central area of tumors may decrease; thus it
can present with perfusion defects."?! MRI usually exhibits
hypointense on T1-weighted images and hyperintense on T2-
weighted images;!'*!°! contrast-enhanced images demonstrate
heterogeneously rapid image enhancement and washout.'®1”!
High signal intensity on the T1-weighted images may be found,
suggesting the presence of slow-flowing blood, or hemorrhage
among large masses.'”) Granulomatous mastitis can mimic
breast malignancy on clinical, or radiologic examination.
Initially, the breast mass was suspicious of being IGM with an
MRI examination in our setting. IGM usually demonstrate
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multiple rim enhancement or clustered ring enhancement
patterns when abscesses exist,'® which did not discriminate
well between IGM and honeycomb-like hyperintensity in our
case, mostly when time-signal intensity curves were influent.

Both CEUS and MRI of the breast are based on breast nodules’
blood supply and reflect the nodules’ enhanced morphology and
hemodynamic characteristics. In our case, the PBA showed
irregular peripheral enhancement on both CEUS and MRI, but
only central perfusion on MRI. It has been reported that the
reason for this difference is that SonoVue can not diffuse into
extravascular space, while the MRI contrast agent has a smaller
diameter and can penetrate the extravascular tissue.!'?! Never-
theless, CEUS showed more inhomogeneous enhancement than
MRI. The perfusion defect area of CEUS was more significant
than the same section perfusion defect area of MRIL. With the
addition of CEUS, MRI can differentiate PBA from IGM when
high signal intensity on the T1-weighted due to hemorrhage.

Our study has several strengths and limitations. First, it is well
documented that PBA can mimic an IGM on MRI examination.
Second, in this report, we present the first case of PBA on CEUS in
English literature to the best of our knowledge. We described
some CEUS features of PBA and compared the enhanced
morphology and hemodynamic characteristics of the PBA on
CEUS and MRI. The study’s weakness is that the present study
based on a single institute case limited our ability to summarize
PBA’s typical sonographic appearance on CEUS.

4. Conclusions

It should keep in mind that PBA can simulate as an IGM on MRI
images. PBA’s diagnostic values with CEUS include peripheral
irregular rapid enhancement with slow washout, the presence of
an extensive area of central non-enhancement of the mass, and
surrounded by radial or perforator vessel. Our study demon-
strated that combining a CEUS and MRI to reflect enhanced
morphology and hemodynamic characteristics of the PBA could
help diagnose just before the operation.
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