
Secondary breast hemangiosarcomas are a very rare
malignancy and usually divided into two subtypes: lym-
phedema-associated cutaneous hemangiosarcomas and
postirradiation hemangiosarcomas (PIHs) (1, 2). PIHs
are usually found in older women, who performed
breast-conserving therapy and radiation therapy, sever-
al years after radiation therapy (1). According to previ-
ous reports, PIHs show a low incidence of 0.05-1.11%
(2). However, the increasing use of breast-conserving
therapy will predictably lead to an increased number of
PIHs (3). In addition, the rate of local recurrence of PIHs
is as high as 73%, and the five-year-survival rate is only
10-35% (4). Therefore, a high index of suspicion and an
understanding of the imaging characteristics about this

disease entity are necessary when dealing with patients
with PIHs. Here we present mammographic and sono-
graphic findings of a case of locally recurred secondary
hemangiosarcoma in the context of prior breast-conser-
vation therapy and radiation. 

Case Report

In January 2001, a 50-year-old woman underwent
breast-conserving surgery with sentinel node biopsy of
the ipsilateral axilla for a breast cancer in her right
breast at our institution. The histologic report showed a
1.6 cm, well-differentiated infiltrating ductal carcinoma.
The resection margins were free of tumor, but one
lymph node had micrometastasis of less than 2 mm. The
final TNM classification was T1N0M0. The patient un-
derwent adjuvant external radiation therapy in the right
breast with of 50.4 Gy plus a 9 Gy, as a boosting dose,
for a total of 59.40 Gy over 50 days and five cycles of ad-
juvant chemotherapy with a cyclophosphamide and
doxorubicin regimen. An annual follow-up mammogra-
phy and biannual sonography revealed postoperative or
radiation therapy-induced changes with no suspicious
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Secondary hemangiosarcomas are a rare malignancy that can develop in breast tis-
sue that has undergone prior radiation therapy. Post-irradiation hemangiosarcomas
(PIHs) have been frequently described in the literature, although, to the best of our
knowledge, the imaging findings of locally recurred PIHs have not been previously re-
ported. We present imaging findings of a case of a locally recurring secondary heman-
giosarcoma in the context of prior breast conservation surgery and radiation. 
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lesion until 2006. 
In December 2008, the patient complained of firmness

and pain on the right periareolar region. On physical ex-
amination, a tense nipple with mild tenderness and ec-
chymosis of the surrounding skin was noted.
Mammography showed progression of skin thickening
and trabecular thickening of the right subareolar area, as
compared with the findings from the previous mam-
mography (Figs. 1A, B). On sonography, a 2.1 × 1.3 cm,
irregular-shaped, angular marginated, and heteroge-
neous hypoechoic mass was found at the right subareo-

lar area with extension to the thickened skin layer, as-
sessed as Breast Imaging-Reporting and Data System
(BI-RADS) category 4b (Fig. 1C). A core biopsy was per-
formed immediately and revealed recurrent intraductal
carcinoma. The patient underwent right-modified radi-
cal mastectomy (MRM). The final pathologic review re-
vealed a hemangiosarcoma, which microscopically
showed proliferation of spindle cells with nuclear atypia
and a number of slit-like spaces containing RBCs (Fig.
1D).

Four months later, a palpable nodule developed at the
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Fig. 1. Imaging and histologic findings
in a 57-year-old woman with breast
PIH.
A. A mammographic image taken
three years after radiation.
B. A mammographic image seven
years after radiation shows progres-
sion of skin and trabecular thickening,
compared with Fig. 1A. 
C. A sonographic image shows a 2.1×
1.3 cm, irregular-shaped, angular mar-
ginated, heterogeneous hypoechoic
mass with extension to the thickened
skin layer (arrows).
D. Microscopic findings of the mastec-
tomy specimen show proliferation of
the spindle cells with nuclear atypia
(arrows) and a number of slit-like
spaces containing RBCs (arrowheads),
suggesting secondary hemangiosarco-
ma (H and E, ×400).
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mastectomy site. On physical examination, 1.0 cm,
well-demarcated nodules were palpated around the inci-
sion scar at the chest wall. On sonography, two oval-
shaped, parallel, relatively circumscribed and hypoe-
choic nodules were detected around the incision scar
(Fig. 2). A sonographically guided fine needle aspiration
biopsy was performed for these lesions. Core biopsy
could not be done because of patient’s thin remnant
chest wall and possibility of benign lesions. The final re-
sult of fine needle aspiration biopsy revealed a recurred
hemangiosarcoma. The wide excision for these lesions
has been considered.

Discussion 

Hemangiosarcomas are rare malignant tumors of the
vascular endothelium. Approximately 8% of all heman-
giosarcomas arise in the breast (4). Breast hemangiosar-
comas are divided into primary and secondary sub-
groups (3). The mean age at presentation is the late 60s
(3). 

There are two types of secondary hemangiosarcoma;
lymphedema-associated cutaneous hemangiosarcoma
and postirradiation hemangiosarcoma (PIH) (1). A PIH
usually affects the dermis of the breast within the radia-
tion field (up to 85%), but may occasionally develop in
the breast parenchyma (4). In our case, the mass was
mainly located in the breast parenchyma and extended
into the upper dermis. Although the underlying mecha-

nism of the development of PIH is unknown, it has been
assumed that radiation can act either directly via muta-
genic effects on DNA or indirectly by causing lymph
node sclerosis and, hence, lymphedema (2, 3).
According to previous reports, the incidence of PIH
shows wide variation from 0.05 to 1.11% (2). The medi-
an interval between radiation therapy and development
of a hemangiosarcoma was six years, and the median ra-
diation dose was 50 Gy (2). Our case also showed a simi-
lar course, with a seven-year latency and 59.40 Gy radi-
ation dose. 

The clinical manifestation of PIH can present as over-
lying skin discoloration (purple or bluish), raised skin
nodules, plaques, or a palpable mass, which can result
in diagnostic delays due to misinterpretation as symp-
toms secondary to trauma or infection (1, 3). 

Several reports regarding the radiologic findings of
breast PIH have been published. In a previous case re-
port, the most common mammographic finding was
progressive skin or trabecular thickening after several
years of stability of post-radiation change (5). Another
report evaluated sonographic findings in 24 patients
with a breast hemangiosarcoma and concluded that he-
mangiosarcomas are primarily solitary masses with vari-
able echo patterns-54% of the masses were hyperechoic
or mixed hyper- and hypoechoic, whereas 46% of the
masses were hypoechoic. This finding is different from
breast carcinomas, which are rarely hyperechoic (6).
Similarly, in our case, progression of skin and trabecular
thickening was noticed on mammography and heteroge-
neous hypoechoic mass on sonography. 

The initial effective therapy seems to be a mastecto-
my, including the wide excision of the margins and hy-
perfractionated radiation therapy or chemotherapy may
be considered (2, 4). In our case, the patient underwent
MRM alone. 

However, in spite of the complete resection of the
mass, the local recurrence rate of PIH is as high as 73%
(4). The overall survival is stated to be 72% after two
years, with a 10-35% survival rate after five years (4).
The median time to recurrence is six months (2).
Possible poor prognostic factors of PIH include incom-
plete resection, multiple lesions, poorly differentiated or
epithelioid lesions, accompanying lymphedema, and ad-
vancing age (2, 3). One of the notable findings in our
case is that the local recurrence of a hemangiosarcoma
developed after a relatively short latency of four months
from mastectomy, although the patient did not have any
poor prognostic factors. 
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Fig. 2. Sonographic finding of locally recurred PIH.
Breast sonography which was performed four months after
mastectomy shows a circumscribed, hypoechoic mass in the
subcutaneous layer around the incision scar.



In addition, to our knowledge, there have been no dis-
cussions in the literature regarding the imaging charac-
teristics of locally recurred secondary hemangiosar-
comas. This case is worthy of notice in terms of differ-
ent sonographic findings of the recurred lesion from pri-
mary lesion. The recurred lesions showed relatively cir-
cumscribed, hypoechoic, oval nodules, contrary to the
primary lesion which appeared as an irregular-shaped,
heterogeneous hypoechoic mass. 

In conclusion, recurrence of a breast PIH may follow
an unpredictable disease course and yield unexpected
imaging findings. Therefore, high-grade suspicion and
understanding about the breast PIHs is necessary when
dealing with patients with prior radiation therapy on the
breast.
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유방 방사선 요법 후 발생한 속발성 혈관육종의 국소재발: 증례 보고1

1연세의대 강남세브란스병원 영상의학과
2연세의대 강남세브란스병원 병리과

3연세의대 강남세브란스병원 외과

박아영∙손은주∙김현기2∙우희정2∙김정아∙육지현∙정 준3

속발성 혈관육종은 방사선 요법을 받은 유방조직에 발생할 수 있는 드문 악성 종양이다. 방사선 조사 후 혈관육종

은 기존 문헌에 보고되고 있지만, 국소 재발한 방사선 조사 후 혈관육종의 영상 소견을 다룬 보고는 없었다. 우리는

이전에 유방 보존성 수술 및 방사선 요법을 시행한 환자에서 발생한 속발성 혈관육종의 국소 재발 증례를 영상의학

적 소견과 함께 보고하고자 한다. 


