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Breast angiosarcoma (BAS) is an extremely rare and poorly studied neoplasm, the etiology of primary BAS remains controversial, and
secondary BAS is most often radio-induced. Radio-induced breast tumors usually appear 10—20 years after the initial treatment; however,
Jor BAS this period is much shorter and is about 4—7 years. This review presents literature data on the features of the clinic, diagnosis and
treatment of BAS, as well as own clinical case observation of radio-induced sarcoma of the left breast, that developed 4 years after the primary

breast cancer treatment
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Breast angiosarcoma (BAS) is an extremely rare and
poorly studied neoplasm new growth proceeding from en-
dothelial cells of blood vessels, the proportion of which is
about 0.05—0.3 % of all malignant breast tumors [1].
The etiology of primary angiosarcomas remains controver-
sial, and secondary BAS is most often radio-induced [1].
According to the SEER population register with 195.000
patients who have undergone treatment for breast cancer
(BC), postoperative radiation therapy is the leading patho-
genetic factor in the development of BAS, increasing
the risk of its occurrence 26 times higher compared with
the patients without radiation treatment [1]. It should be
noted that the first case of radio-induced sarcoma was de-
scribed in 1920 [2]; however, even today, the issues of diag-
nosis and treatment of this tumor remain relevant.

Radio-induced breast tumors usually appear 10—
20 years after the initial treatment of BC; however, for angio-
sarcomas this period may be shorter [3—5]. Such tumors are
more often localized on the skin of the surgical scar, although
the area of the tumor lesion can be very extensive. At the initial
manifestations, the diagnosis of BAS is extremely difficult,
since the clinical manifestations are very poor — thickening
and discoloration of the skin area and the absence of any spe-
cific radiological signs, which are very similar to postoperative
and post-radiation changes in the breast. With the growth
of the tumor, the first characteristic signs appear — thickening
and infiltration of the skin, as well as a change in its color (red,
burgundy and even bluish tint). However, even after the onset
of characteristic visual skin symptoms, mammography results
can remain negative, which contributes to the erroneous de-
cision about follow-up of the patient. The only reliable method
for diagnosing BAS is performing a tumor biopsy with histo-
logical and immunohistochemical studies [3—6].
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Morphologically there are 3 degrees of malignancy
of angiosarcomas:

1) highly differentiated tumors, consisting of pathological
vessels that surround the ducts of the mammary gland
and involve adipose tissue in the tumor process; blood
vessels are lined with single-layer endothelial cells with
hyperchromic nuclei and a small number of mitoses;

2) moderately differentiated angiosarcomas have small
foci of spindle-shaped cells;

3) poorly differentiated angiosarcomas are characterized
by solid growth of spindle-shaped cells with high
proliferation and severe atypia, often with areas
of necrosis and hemorrhage [7].

The main type of treatment for the localized form
of BAS is a radical surgery with clear margins. However,
the risk of developing local relapses remains extremely high
(50—68 %) even after clear radical surgery; therefore, many
authors recommend an indentation from the tumor margins
not less than 2—4 cm [8, 9]. The preferred choice operation
for BAS is mastectomy without axillary lymph node dissec-
tion, since regional metastasis is not typical for this type
of tumor [9, 10].

Despite the high frequency of diagnosis of localized
forms of BAS, the course of the disease is extremely aggres-
sive: rapid progression and resistance to the main cytostat-
ic agents lead to poor survival (5-year relapses-free surviv-
al — 35 % and 5-year overall survival (OS) — 48 %) [8—12].
On average, the median survival for patients with BAS is
only 23 months; the most important prognostic factors are
the tumor sizes and the number of tumor lesions. So, if
tumor sizes less than 2.0 cm, the median OS reaches
80 months, while with tumors more than 5.0 cm — only
20 months. The number of tumor lesions is also a significant
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factor — with single lesions, the 2-year survival rate is 50 %,
while with multiple skin lesions — 0 % [13, 14].

The effectiveness of chemotherapy for BAS remains
controversial due to the rarity of the tumors and the lack
of an evidence base for studies [9]. The benefit of adjuvant
therapy has not been proven, and the experience of using
neoadjuvant cytostatic regimens for inoperable BAS is pre-
sented in the individual clinical cases only. Thus, in the
literature there are isolated reports of the successful use
of a combination with doxorubicin, cisplatin and paclitax-
el, and a combination of epirubicin with ifosfamide
in the neoadjuvant regimen [9, 15, 16]. Patients with met-
astatic BAS receive chemotherapy in accordance with the
recommendations for the treatment of soft tissue sarcomas,
however, the results remain very unsatisfactory — response
rates are only 25 %, and the median life expectancy is
54 weeks [9, 16, 17].

Most of the publications describe of clinical cases
of BAS or small single-center retrospective analyzes.
In 2017, the largest analysis of British oncologists from Roy-
al Marsden Hospital was presented, which analyzed the ex-
perience of treating 49 patients with radio-induced BAS from
2000 to 2014 [5]. Patients in this study were women
of the older age group (from 51 to 93 years, the median age
was 72 years), the median time from the end of radiation
therapy for BC to the development of radio-induced BAS
was 7.5 years (from 1 up to 26 years), the tumor size was from
1.5to 19 cm. It should be noted that none of patients had signs
of BC progression at the time of diagnosis of radio-induced
angiosarcoma. The authors note that in 96 % of patients
the angiosarcoma was localized, which made it possible to
perform surgical treatment at the first stage in 74.5 %
of cases, with the achievement of the RO-status of the re-
section margins in 91.4 % of patients. In patients with
an inoperable tumor status, chemotherapy was prescribed
(in 5 patients with doxorubicin and in 2 — with weekly
paclitaxel), after which, in 3 cases, it was possible to perform
mastectomy. Despite the performed surgical treatment with
clear margins, local relapses were observed in 18 out of 35 pa-
tients after surgery (51.4 % of cases); the 2-year survival rate
without local recurrence was 51.2 %, the 2-year survival rate
without distant metastases was 67.3 %, and the 2-year OS
was 71.1 %. The survival rates in patients with inoperable
sarcoma were significantly lower: the 2-year survival rate
without distant metastases was 57.3 %, and OS was only
33.3 %. As a result, the median life expectancy with
and without surgery was significant different — 37 vs. 18 months,
p<0.001. This study confirms BAS tumor size over 5.0 cm was
an unfavorable prognostic factor for the risk of recurrence
and death [5].

We present our clinical case of a patient with radio-in-
duced BAS in patient 62 years old after radical BC treat-
ment.

Clinical case

Clinical case

Patient 62 years old, in menopause. In 2015, she received
radical treatment for left BC pTINIMO, stage 11A (luminal
HER2-negative subtype); breast-conserving surgery, adjuvant
chemotherapy (4 cycles of doxorubicin 60 mg/m? + cyclophos-
phamide 600 mg/m?), adjuvant radiation therapy on the left
breast (50 Gy, 2D planning), from 2015 to 2020 used anas-
trozole 1 mg daily.

In February 2020, the patient found thickening and discolor-
ation of the skin in the area of the postoperative scar of the left breast.
When contacting the oncologist, mammography and ultrasound
were performed, in which there were no signs of tumor lesions in the
breast, only post-radiation fibrosis. In clinical examination within
a month a tumor node about 1.5 cm became visible around
the postoperative scar in the left breast. Tumor node was purple
color, towering above the skin surface, inactive, painless (fig. 1a).
The skin and breast tissue around the formation were some infil-
trated, regional lymph nodes were not involved (fig. 1b).

Fig. 1. Left breast with a tumor node (arrow) in the area of the postoperative
scar (a). Infiltration of the skin and tissue from the central part of the breast
around the tumor (arrow) (b)

By ultrasound data, in the paraareolar region of the left
breast visualizes a tumor 17 x 9 x 9 mm within the skin
and subcutaneous tissue with reduced echogenicity, a heteroge-
neous structure (less echogenic in the central part) with smooth and
fuzzy boundaries, with lateral acoustic shadows (fig. 2a). Blood
[flow was visualized along the lower edge of the nodular formation,
and intranodular blood flow was not pronounced (fig. 2b). With
compression elastography, the formation and perinodular tissues
were stained blue (incompressible) with single more compressible
green areas — 5 elastotype according to Ueno (fig. 2c).
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Fig. 2. Tumor sonography: a hypoechoic heterogeneous formation with a smooth and unclear contour (a); blood flow is detected in the lower edge of the tumor

(b). Tumor (arrow) elastography (c)

The patient underwent a tumor biopsy under ultrasound
assistance.

The pathological examination revealed a malignant spindle
cell solid tumor with high mitotic activity of tumor cells (fig. 3).

Fig. 3. Picture of a punch biopsy specimen from the breast tumor. Hematoxylin
and eosin staining, *200

For differential diagnosis, an immunohistochemical study
was performed. The tumor was negative for pan-cytokeratin
antibody and S100 (fig. 4a) and had a strong, diffuse, nucle-
ar positive expression for Vimentin (fig. 4b), CD31 (fig. 4c),
FLI1 (fig. 4d). The Ki-67 proliferation index of the tumor cells
was 90 % (fig. 5).

Fig. 5. Immunohistochemical examination. Ki-67 expression index is 90 %
(clone MIB-1)

In accordance with clinicopathological report and immu-
nohistochemical staining, a diagnosis of radio-induced angio-
sarcoma with a high degree of malignancy was established.
No data were obtained for distant metastases during radiolog-
ical examination (computed tomography of the chest and ab-
dominal cavity, ultrasound of the pelvis, scanning of bones).
The patient underwent surgery — left mastectomy (fig. 6).

The pathological report. Gross description: a rounded violet
elevated nodule with ill defined margins 2 cm in diameter localized
in the skin under the postoperative scar near the left nipple.

Fig. 4. Immunohistochemical examination: a — no Keratin PAN expression (clone AE1/AE3/PCK26); b — membrane expression of Vimentin (clone V9);

¢ — membrane expression of CD31 (clone JC70); d — nuclear expression of FLII (clone MRQ-1)
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Fig. 7. Histological examination of the tumor node: a — 4 x magnification;
b — 200 x magnification. Hematoxylin and eosin staining

Fig. 6. Gross specimen: a — removed left breast with a tumor (arrow); b —
tumor section

Microscopic description of the tumor node revealed a histological
picture similar to the breast core biopsy (fig. 7). The final patho-
logical diagnosis was radio-induced (post-radiation) BAS.
Angiosarcoma of the mammary gland is an extremely
rare and poorly studied tumor for which diagnostic and

treatment standards have not been developed. The appear-
ance of the first minimal clinical symptoms, such as thick-
ening and discoloration of the skin, allows one to suspect
the onset of the disease, and a biopsy with a qualitative mor-
phological examination allows the correct diagnosis of BAS.
The only radical treatment option for this tumor is its surgi-
cal removal within the R0 resection margins; however, even
in this case, the course of the disease is extremely aggressive.
It is necessary to accumulate experience in the diagnosis and
treatment of patients with radio-induced BAS.
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