
CASE REPORT

Double-edged sword of radiotherapy: a cause of
secondary angiosarcoma after breast conservation
therapy
Fahad Mujtaba Iqbal,1 Balen Ahmed,2 Raghavan Vidya2

1Department of Medicine,
Keele University, Newcastle
under Lyme, UK
2Royal Wolverhampton
Hospitals NHS Trust,
Wolverhampton, UK

Correspondence to
Fahad Mujtaba Iqbal, fahad.
iqbal@kclalumni.net

Accepted 11 April 2016

To cite: Iqbal FM,
Ahmed B, Vidya R. BMJ
Case Rep Published online:
[please include Day Month
Year] doi:10.1136/bcr-2016-
215310

SUMMARY
Angiosarcomas are rare and aggressive malignant
tumours of vascular or endothelial origin that can
originate in the breast. They can be classified as primary
or secondary, with the latter most commonly due to
postoperative radiotherapy as part of breast conservation
therapy (wide local excision and adjuvant radiotherapy)
for breast cancer. We report a case of postirradiation
secondary angiosarcoma in a 56-year-old woman,
alongside a review of the current literature, to inform
clinicians of its clinical presentation and characteristics as
a high index of clinical suspicion is required for an
accurate diagnosis.

BACKGROUND
Angiosarcomas, a subtype of soft-tissue sarcomas,
are rare and aggressive malignant tumours of vascu-
lar or endothelial origin; with the most common
histological appearance described as a vasoformative
pattern of growth.1 Angiosarcomas can originate in
a variety of places (liver, spleen, bone or heart), and
approximately 8% arise in the breast.2 3 Indeed,
they account for 0.04% of malignant neoplasms of
the breast and have a poor long-term prognosis.4

Angiosarcomas can be classified as primary or
secondary. Primary angiosarcomas (PAs) typically
occur in women aged 30–50 years with no identifi-
able risk factors and are more likely to present with
a palpable mass.5 Secondary angiosarcomas (SAs)
may occur from chronic lymphoedema (known as
the eponymous Stewart-Treves syndrome) or from
radiotherapy. With breast conservation therapy
(wide local excision and adjuvant radiotherapy)
being undertaken more widely, there is a growing
number of reports of postradiotherapy-induced SA
(PRSA).5 A median latency period from radiation to
development of SA is reported to be 7 years (range:
3–19 years).6 Perhaps a 5-year follow-up after breast
conservation therapy is too short a time period.
We aim to describe a case of PRSA, with a

review of the current literature, to inform clinicians
of its clinical presentation and characteristics.

CASE PRESENTATION
A 56-year-old woman originally presented in 2007
with a poorly mobile, firm lump in the lower quad-
rant of her breast. She had no significant medical or
family history. On further examination, there was
neither skin tethering, nipple inversion, discharge,
nor palpable lymphadenopathy. Histology revealed

an invasive ductal carcinoma (oestrogen and proges-
terone receptor positive).
Various surgical options were discussed and the

patient decided to undergo breast conservation therapy
with postoperative radiotherapy of 40 Gy delivered in
15 fractions of radiation given over 15 days, and add-
itional antihormonal therapy (tamoxifen) to reduce the
risk of recurrence. She was consequently followed up
for 5 years with surveillance mammography, which
revealed only postradiation changes.
In 2013, she presented again with left-sided mas-

talgia and a violaceous, red discolouration with
bruising in the left lower quadrant of the breast,
adjacent to the previous surgical scar (figures 1
and 2). Triple assessment (history and examination,
ultrasound scan and core biopsy) was performed.
Ultrasound imaging revealed non-specific skin
thickening adjacent to the scar site and the subse-
quent core biopsy came back as a high-grade angio-
sarcoma, positive for CD34, composed of spindle
cells, vascular and cystic spaces, and prominent
areas of haemorrhage. A subsequent staging CTand
bone scan did not show evidence of metastases.

TREATMENT
The patient was referred to the Regional Sarcoma
Unit, where she agreed to a left mastectomy with
an immediate latissimus dorsi reconstruction; no
adjuvant therapy was given.

OUTCOME AND FOLLOW-UP
The patient was treated successfully: histology con-
firmed a complete excision with sufficient clear
margins. She is currently on routine follow-up after
having no signs of recurrence 18 months after the
operation.

DISCUSSION
PRSA was first defined by Cahan et al8 and further
expanded on by Arlen et al7 as malignancy occur-
ring in the location of the previous field of radi-
ation, with latency of years after radiotherapy;
histologically different from the primary neoplasm.
In 1981, the first PRSA in the skin overlying an irra-
diated breast was reported.9 Indeed, an adjusted OR
of 11.6 (95% CIs 4.3 to 26.1) for PRSA develop-
ment in women with previous breast radiation has
been reported.3 Clearly, with such a high OR and an
increase in breast conservation therapy, the early rec-
ognition of PRSA is key to adequate treatment.
A retrospective study at the Mayo clinic (n=41)

reported that SAs of the breast typically presented
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later in life compared with PA (median age: 73 vs 43 years,
respectively, p<0.0001) and were more likely to be high grade
(p=0.02): 33% (6/18 patients) with PA had high-grade features
compared with 82% (9/11 patients) of patients with SA.5

Interestingly, despite a clear difference in grading, there was no
difference in overall survival between the two forms for angio-
sarcoma: median time from diagnosis to death for PA and SA
was 2.3 (range: 1–13.5) and 5.4 (range: 0.4–7.1) years, respect-
ively (p=0.9); with a calculated 5-year overall survival of 46%
and 69%, respectively (p=0.8).5 However, the small sample size
requires that the data be interpreted cautiously as the results
may not be applicable externally. In addition, the details of mor-
bidity outcomes were not reported.

For a raised index of clinical suspicion, one must have an
appreciation of the clinical characteristics allowing accurate rec-
ognition. SAs primarily tend to present with cutaneous discol-
ouration (most commonly described as a violaceous, red rash)
commonly with associated bruising (perhaps due to the vascular
nature of the malignancy), as in our case.5 Initial presentations
have been additionally described as an eczematous rash, haema-
toma like in appearance, or as a breast swelling.3 In a small pro-
portion of people (7%), a palpable mass has been reported as
the presenting symptom.5 One possible explanation for this is
that surgery and adjuvant radiotherapy make it more difficult to
palpate masses.

The imaging features of SA are highly variable and may delay
the correct diagnosis. Mammography often reveals postsurgical
changes with non-specific skin thickening—easily mistakable for
postradiotherapy changes. It should be noted that such changes
are likely to decrease in prominence over time.10 Furthermore,
ill-defined, asymmetric masses have been reported in a subset of
patients.11 Ultrasonography, similarly, may exhibit non-specific skin
thickening, as noted in our case; associated masses range from cir-
cumscribed to ill-defined with accompanying hypervascularity, and
mixed hyperechoic and hypoechoic regions.4 MRI of the breast
(with gadolinium) may reveal a small foci of enhancement with
haemorrhage within the thickened skin and seems to be the most
promising imaging modality.3 4 12 Clearly, imaging only plays a
complementary role in SA diagnosis and it remains a predomin-
antly clinical diagnosis requiring a high index of suspicion.

In our case, postsurgical radiotherapy was given according to
the guidelines set up the Royal College of Radiologists, based on
grade B evidence.13 Despite this, there seems to be a growing
incidence of PRSA. Perhaps further work is required to find a
more suitable regime for radiotherapy to reduce PRSA. It is
important to note that the increase in risk of developing PRSA
does not displace the benefit of radiotherapy in breast conserva-
tion therapy.

Treatment of SA is primarily surgical (mastectomy with clear
margins), as seen in our case. Adjuvant chemotherapy with doxo-
rubicin or paclitaxel-based agents may be considered in patients
with advanced disease; additional radiotherapy remains controver-
sial.3 An overall survival of 18–36 months is reported although few
report average survival to be longer than 3 years.5 Randomised
trials are required to determine the role of adjuvant chemotherapy
and radiotherapy on local recurrence and disease-specific survival.

In conclusion, PRSA is a growing phenomenon with the
increase in breast conservation therapy and suffers a poor prog-
nosis. Surgery with clear resection margins is currently the
mainstay of treatment. Radiotherapy should continue to be
offered as part of breast conservation therapy as its benefit far
outweighs the risk of PRSA development. Breast cancer survi-
vors who have undergone radiotherapy should be aware of the
risk of PRSA and be educated about suspicious skin lesions. In
addition, clinicians should have a high index of suspicion for
any skin lesions developing after breast conservation therapy
and should seek appropriate investigative measures.

Learning points

▸ Secondary angiosarcoma (SA) is a rare and aggressive
malignancy with a rising incidence due to an increase in
breast conservation therapy (wide local excision and
adjuvant radiotherapy).

▸ The risk of developing SA after radiotherapy should not
offset the decision to deliver radiotherapy as part of breast
conservation therapy for breast cancer.

▸ SA is a clinical diagnosis that requires a high index of
suspicion. Skin lesions presenting as a violaceous, red rash
with associated bruising; an eczematous rash; a
haematoma-like appearance; breast swelling or breast lump
should seek further referral and biopsy.

▸ Patients should be informed of the potential risk of SA after
radiotherapy and be educated on seeking urgent medical
opinion appropriately.

▸ Surgery (mastectomy with clear margins) remains the
mainstay treatment of SA.

Figure 1 Violaceous red discolouration of the left breast.

Figure 2 Violaceous red discolouration of the left breast.
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