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 INTRODUCTION

Angiosarcoma (AS) is a rare malignant tumour that 
develops from endothelial cells. In Europe, the annual 
incidence of AS is approximately 0.31 cases per 100.000 
people [1].

Primary lymphoedema is known to be a contributory 
factor in the occurrence of cutaneous AS (Stewart-
Treeves syndrome) [2]. Conservative treatment of 
breast cancer combining lumpectomy, radiotherapy 
and sentinel lymph node dissection, or more generally 
combined radio-surgery treatment of non-breast 
cancer, are also known risk factors for secondary 
lymphedema [3] and for the development of radiation-
associated angiosarcoma (RAAS) [4]. It is difficult from 
both clinical and histology points of view to distinguish 
benign vascular lesions from atypical vascular lesions 
(AVL) and true AS of the skin [5-7].

We report four consecutive cases of cutaneous RAAS 
occurring in patients who had previously been treated 
with radiation therapy for cancer. Our aim was to 
measure the time between the first signs found by the 
patient and the first biopsy, and the time before the 
final diagnosis of RAAS and to analyse the reasons for 
delayed diagnosis.

CASE REPORT

This is a retrospective series of patients with cutaneous 
RAAS treated 1 January 2008 and 31 December 2014. 
The inclusion criteria comprised the development of 
RAAS located initially in the radiotherapy field that had 
appeared more than six months after radiotherapy and 
confirmed by a pathologist with expertise in sarcoma.

We gathered the following data: date of diagnosis of 
the first cancer, modalities of treatment for the first 
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cancer and radiation dose, date of first clinical signs 
that alerted the patient to the appearance of vascular 
lesions that led to the diagnosis of RAAS, date of 
the first biopsy, and date of definitive diagnosis of 
RAAS. The existence of primary lymphoedema, or 
secondary lymphoedema induced by treatment for 
the primary cancer, the treatment modalities and 
response to treatment, and the date of death were also 
gathered. Histology slides were stained with a panel of 
autoantibodies including CD31, CD34, D2-40, Myc 
and Ki67.

Four patients met the inclusion criteria (Tables I 
and II). Three had cutaneous RAAS after treatment 
for breast cancer, and one had suprapubic cutaneous 
RAAS after treatment for uterine cancer (Fig.1). The 
interval between treatment of the primary cancer and 
the occurrence of RAAS ranged between 36 months and 
72 months. The intervals between the first cutaneous 
sign recorded by the patient and the diagnosis of 
RAAS were 9 to 37 months. The pathogy and clinical 

diagnoses of AS were unambiguous in all 4 cases at 
the time of diagnosis (Figs. 1 and 2). First biospy from 
each patient was reviewed retrospectively by experts 
in dermatopathology in our centre. In 3 cases, the 
diagnosis of RAAS was made. In the remaining case, 
the diagnosis of atypical vascular lesion was made on 
the biopsy but the diagnosis of RAAS was established 
after total surgical removal. Initial treatment was wide 
surgery in two cases. Chemotherapy was offered to the 
other two patients who were deemed inoperable. They 
died 7 and 10 months after diagnosis of AS.

Prior to the study, patient gave written consent to the 
examination and biopsy after having been informed 
about the procedure.

DISCUSSION

In this series, the interval between the first clinical signs 
and diagnosis was longer than 1 year in two of four cases. 
In addition, at least two biopsies, and a second opinion 

Table I: Patients characteristics
Patient 1 2 3 4
Age at diagnosis of AS (years) 84 85 78 53

Sex F F F F

Location Suprapubic Breast Breast Breast

Primary cancer Uterus Breast Breast Breast

Pre-existing lymphedema None None None None

Acquired lympoedema Yes Yes Yes Yes

Radical lymph node surgery Yes Yes Yes Yes

Radiation dose (Gray) 60 30 59.5 60

Chemotherapy for primary cancer None None None Paclitaxel and herceptine

Interval between radiation therapy
and diagnosis of AS (months)

72 70 36 45

Interval between fi rst clinical signs
and diagnosis of AS (months)

15 10 9 37

Interval between fi rst biopsy and diagnosis of 
AS (months)

0 6 25 35

Number of biopsies 1 3 2 2

Histology review of the fi rst biopsy AS AS AVL AS

Treatment for AS Chemotherapy
Bevacizumab
3 months (PD)
Paclitaxel 2 months (PD)

Chemotherapy
Paclitaxel 3 months (PD)
Doxorubicine
3 months (PR)

Mastectomy
Paclitaxel 6 months (CR)
Pazopanib (CR)

Mastectomy
Paclitaxel 3 months
(PD)
Pazopanib (NE)

Overall survival since diagnosis of AS (months) 7 10 44 12

Alive No No Yes Yes

PD=progressive disease; PR=partial response; CR=complete response; NE=not evaluable

Table II: Main pathology fi ndings
Patient 1 2 3 4
Histology of RAAS Conventional angiosarcoma Conventional angiosarcoma AVL followed by conventional angiosarcoma Epithelioid angiosarcoma

Grading 3 2 3 3

CD31 + + +++ +++

CD34 + + - +

D2-40 + + + +

Myc few cells stained + + +

Ki 67 20% 25% AVL <1% AS >20% >60%
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from a pathologist with expertise in sarcoma, were 
required in three of the four cases. Moreover, reviewing 
the initial biopsy by experts in dermatopathology 

allowed the diagnosis of RAAS in three of the fours 
cases. This strongly supports the need for systematic 
reviewing of any vascular lesions in patients previously 
treated with radiation therapy for breast cancer.

Increased risk of developing sarcoma after radiation 
treatment for cancer has been known for decades [8]. 

The interval between the treatment of the primary 
cancer and diagnosis of AS is usually long: 60 months in 
a metanalysis of 222 cases [9]. Due to the long latency 
period between radiation and the occurrence of AS, and 
due to the slow progressive development of vascular 
lesions and the rarity of the tumour, early recognition 
by both patient and physician may be difficult [7,8]. All 
the lesions were larger than 5 cm. The interval ranged 
from 0 to 36 months in another series [10]. Such an 
interval may be detrimental to patients and emphasises 
the difficulties for non-specialist pathologists in 
differentiating benign vascular lesions from atypical 
and malignant lesions. D2-40 immunostaining was 
believed to be helpful in one series, as it was positive 
in 11/12 AVL and negative in 15/21 AS [11]. However, 
D2-40 staining was positive in all of our four cases. AVL 
should be considered as a slow precursor to AS or slowly 
progressive AS [12]. MYC amplification by Fish analysis 
may help to separate the two entities, as in one study 
it was evidenced in all the cases of RAAS and absent 
from those with AVL [13]. More interestingly, one study 
reported that immunostaining with a commercial Myc 
antibody was strongly related to Myc amplification in 
24 of 25 cases of RAAS and staining was negative in 
controls (including 16 AVL and one AS not related 
to radiation) [14]. More recently, Myc staining was 
found to be highly specific but poorly sensitive as it 
was negative in 12 cases of primary AS and 29 AVL, 
but positive in only 20 of 37 RAAS. Thus a negative 
Myc expression result does not rule out the diagnosis 
of RAAS [15].

Treatment of RAAS consists usually in mastectomy. 
Paclitaxel may provide clinical improvement as in one 
of our patients. More recently, pazopanib provided 
complete response in one patient and partial response 
in another patient and was used as maintenance therapy 
at low dose [16]. Complete response was also shown in 
one of our patient who is still in maintenance therapy.

CONCLUSION

The early diagnosis of post-radiation low grade AS may 
be difficult for both the clinician and the pathologist. 

Figure 1: Clinical lesions. Case 1: infi ltrated, papular lesions, purplish 
extended, seen at the level of the pelvic area, bounded by points of 
radiation, in a patient of 84, which occurred 6 years after radiation 
therapy for cancer of the cervix, in a patient of 84. Case 2: Nodular 
lesions, with vascular appearance on the left breast, diffused, bursting 
to the contralateral breast with a painful infi ltration of the whole left 
breast, occurring 7 after radiation therapy for left breast carcinoma in 
a patient of 85. Case 3: Angiomatous erythematous plaque on the left 
breast took place 4 years after radiation therapy for infi ltrating ductal 
breast carcinoma on the same treated breast, in a 78-year-woman. 
Case 4: Lymphedema and breast fi brosis, topped with an Erythematous 
cutaneous plaque, infi ltrated, including lymphangiectasia, extended 
to the whole right breast, occurred 4 years after radiation therapy for 
cancer of the right breast, in a patient of 54.

Figure 2: Histopathological lesions (a) Nodular Proliferation of fusiform 
cells delineating the vascular slots under an epidermal coating without 
atypia, after staining with HPS (Hematoxylin Phloxine Safran), and 
4 x magnifi cation. (b) Details at the highest magnifi cation (10X) 
of image “ a ”, showing the slots bordered by atypical endothelial 
cells (c) Intensive and diffused immuno-marking of sarcomatous 
proliferation, with anti-CD34 antibody, 4X. (d) Details at the highest 
(10X) magnifi cation of image “ c ”, showing an intensive marking of 
the membrane in tumor cells.
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The clinician should alert the pathologist in cases 
where the lesion is larger than 5 mm, since AVL are 
often small lesions [17], and should ask for a second 
pathologist’s opinion with expertise in sarcoma in every 
suspicious case.

Consent

The examination of the patient was conducted 
according to the Declaration of Helsinki principles.
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