
1078	 E. Styring et al.  

Cheng CW, Das IJ, Srivastava SP, Zhao L, Wolanski M,  [10]	
Simmons J, et  al. Dosimetric comparison between proton 
and photon beams in the moving gap region in cranio-spinal 
irradiation (CSI). Acta Oncol 2013;52:553–60.
Lin H, Ding X, Kirk M, Liu H, Zhai H, Hill-Kayser CE, [11]	
et  al. Supine craniospinal irradiation using a proton pencil 
beam scanning technique without match line changes for 
field junctions. Int J Radiat Oncol Biol Phys 2014;90:71–8.
Stoker JB, Grant J, Zhu XR, Pidikiti R, Mahajan A,  [12]	
Grosshans DR. Intensity modulated proton therapy for 
craniospinal irradiation: Organ-at-risk exposure and a low-
gradient junctioning technique. Int J Radiat Oncol Biol Phys 
2014;90:637–44.

cal risk estimates of adverse events and secondary cancer  
for proton and photon radiation therapy of pediatric medul-
loblastoma. Acta Oncol 2011;50:806–16.
Brodin NP, Vogelius IR, Maraldo MV, Munckaf Rosenschöld [8]	
P, Aznar MC, Kiil-Berthelsen A, et  al. Life years lost –  
comparing potentially fatal late complications after radio-
therapy for pediatric medulloblastoma on a common scale. 
Cancer 2012;118:5432–40.
Sethi RV, Giantsoudi D, Raiford M, Malhi I, Niemierko A, [9]	
Rapalino O, et  al. Patterns of failure after proton therapy  
in medulloblastoma; linear energy transfer distributions and 
relative biological effectiveness associations for relapses. Int 
J Radiat Oncol Biol Phys 2014;88:655–63.

Supplementary material available online

Supplementary Figure 1 available online at http://
informahealthcare.com/doi/abs/10.3109/0284186X. 
2014.970667

Correspondence: E. Styring, Department of Orthopedics, Institute of Clinical Sciences, Lund University, 221 85 Lund, Sweden. Tel:  46 46 171518.  
E-mail: emelie.styring@med.lu.se

(Received 30 September 2014; accepted 29 October 2014)

Radiation-associated angiosarcoma after breast cancer: Improved 
survival by excision of all irradiated skin and soft tissue of the 
thoracic wall? A report of six patients

Emelie Styring1, Stina Klasson2, Anders Rydholm1 &  
Fredrik Vult von Steyern1

1Department of Orthopedics, Clinical Sciences, Lund University, Lund, Sweden and 2Department of Plastic and 
Reconstructive Surgery, Skåne University Hospital, Skåne, Sweden

ISSN 0284-186X print/ISSN 1651-226X online © 2015 Informa Healthcare
DOI: 10.3109/0284186X.2014.983657

To the Editor,

Breast conserving treatment (BCT) with radiother-
apy has replaced mastectomy as the standard care for 
early stage breast cancer in the last few decades. A 
rare and severe treatment complication is the occur-
rence of secondary angiosarcoma which has been 
associated to radiotherapy and lymphedema after a 
median latency period of 4–8 years [1–4]. Even 
though the absolute risk of secondary angiosarcoma 
after radiotherapy for breast cancer is estimated to 
be  0.5%, improved breast cancer survival rates 
imply that an increasing number of individuals are at 
risk of this side effect.

Angiosarcomas are highly invasive tumors and 
grow in a multifocal pattern; the risk of local recur-
rence and metastasis after surgery is high [1,5,6]. 
The effect of adjuvant systemic treatment is unclear 
although recent studies of targeted therapies  
have shown promising results [7]. Earlier case series 
have reported better tumor control with aggressive 

surgical approaches [5,8], but the extent of the resec-
tion needed is neither determined nor described in 
detail. Here, we present long-term survival in six 
patients with secondary angiosarcoma after breast 
cancer treated with resection of all irradiated skin 
and associated extra thoracic soft tissue.

Six women with localized secondary angiosar-
coma of the thoracic wall after breast cancer treat-
ment were included in this series, all treated at our 
Sarcoma Center in Lund, Sweden. The patients were 
diagnosed with breast cancer between ages 42 and 
67, treated with BCT and adjuvant radiotherapy 
with 60 Gy over 25 fractions. Two patients also 
received post-operative chemotherapy (six cycles of 
CMF or FEC, respectively). The latency time to sec-
ondary angiosarcoma was 5–9 years (Supplementary 
Table I to be found online at http://informahealth-
care.com/doi/abs/10.3109/0284186X.2014.983657).

The surgical treatment of the secondary angiosar-
coma was planned for inclusion of all irradiated skin 
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after the resection of all irradiated tissue. In the first 
case, the patient developed a metastasis in the con-
tralateral axillary lymph nodes nine months after 
surgery. The lymph node metastasis was resected and 
the area treated with radiotherapy (50 Gy over 25 
fractions). At latest FU the patient was disease-free 
at 5.5 years. The second patient developed a local 
recurrence after 2.5 years. The tumor was excised 
with wide margins and the patient treated with adju-
vant radiotherapy (50 Gy over 25 fractions). At latest 
FU, she was disease-free at seven years.

The main treatment of radiation-associated  
secondary angiosarcoma after breast cancer treat-
ment is surgery. The effect of adjuvant systemic treat-
ment is unclear [7]. Despite free surgical margins, 
the prognosis is dismal with five years survival rates 
of 30–50% [5,9–11]. Using more aggressive surgical 
approaches, earlier center-based case series have 
shown that long-term survival is possible to achieve 
[4,5,8,11–14]. However, few studies have defined  
the extent of surgical margins needed and only rarely 
is the median size of the excision reported [5,14]. 
Most studies describe that the operations were  
performed as mastectomies or as wide excisions 
(when the patient had undergone mastectomy as part 
of the previous breast cancer treatment).

Here we present a small case series with long-term 
survival in five of six patients treated with an extensive 

using radiotherapy coordination tattoos and the 
patient’s radiation dose planning charts (Figure 1a). 
Pre-operative magnetic resonance imaging (MRI) 
was used to determine the resection depth needed to  
achieve wide surgical margins in relation to the tho-
racic wall. The latter varied from including the deep 
fascia and superficial muscle tissue to include all 
extra thoracic muscles and sometimes periosteal 
stripping of the ribs. Reconstructions were performed 
using pedicled m. latissimus dorsi or m. rectus  
abdominis flaps, and split thickness skin grafts  
(Figure 1b–d). The resected area was 15–20 cm by 
25–30 cm. All wounds healed with the primary 
reconstructions. In one patient complementary cos-
metic reconstructive surgery was performed.

Four patients were treated with resection of all 
irradiated tissue for the first presentation of second-
ary angiosarcoma and three of them had no local 
or distant tumor recurrence and were alive without 
evidence of disease at latest follow-up (FU) at 1.8, 
6 and 6.5 years, respectively (Figure 2). The fourth 
patient was diagnosed with pulmonary metastases 
one month after surgery and died six months 
later.

For two patients, the initial treatment with local 
resection was performed in other hospitals and they 
were treated with resection of all irradiated tissue due 
to local recurrence. Both had further recurrences 

Figure 1a–d. Using the radiotherapy dose planning charts the resection area is planned, patient 3 (a). The irradiated area is marked to 
define the extent of the resection (b). The skin and extra thoracic soft tissue is resected (c) and a pedicled flap of the latissimus dorsi and 
a split-thickness skin graft is used for reconstruction (d), patient 6 (b–d).
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surgical approach for secondary angiosarcoma. All 
irradiated skin and subcutaneous tissue, determined 
according to radiotherapy coordination tattoos and 
dose planning charts, was excised. Deep surgical mar-
gins were planned in relation the extension of tumor 
as evaluated by MRI, and had to include all extra 
thoracic muscle tissue in some cases. Despite recur-
rences in two patients, long-term survival appears to 
have been achieved. Although our series is small it 
presents a treatment strategy for secondary angiosar-
comas after breast cancer treatment. The outcome 
suggests that this aggressive surgical approach is moti-
vated and that aggressive treatment of solitary tumor 
recurrences also should be considered.

We recommend that patients with suspected sec-
ondary angiosarcoma after breast cancer treatment 
are referred to a multidisciplinary sarcoma center for 
evaluation, diagnosis and treatment.
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Figure 2. Patient 1, 1 year after surgery.
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