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Radiation Induced Atypical Vascular Lesion in the Breast
Introduction

Method

Atypical vascular lesion (AVL) was in November 2019 classified
by WHO as an independent diagnosis with specific diagnostic criteria (Table 1).1 AVL develops in previously irradiated skin.2–7 The
incidence is low but increasing due to the increasing use of breast
conserving surgery with radiotherapy in the treatment of breast
cancer.3 , 6 , 11
There are no standard guidelines for surgical treatment of AVL,
but due to a possible risk of developing angiosarcoma (AS) the
literature recommends complete excision and close follow-up.8-9
The evidence for development of AS is scarce and the incidence is
unknown.
In this study we describe the incidence and treatment of AVL
over a 10-year period to investigate whether the changes in WHO
classification have led to a change in incidence of AVL diagnoses.

All patients diagnosed with AVL in the skin over the breast or
surrounding irradiated skin at our institution between June 1, 2010
and June 31, 2020, was retrospectively identified in the Danish
National Pathology Databank.10 Our institution is one out of 2
hospitals in Denmark with specialist function in vascular tumors.
Information on patient age at diagnosis, location, characteristics and
treatment of AVL, breast cancer treatment, time since radiotherapy, length and method of follow up, and development of AS were

Table 1

AVL Criteria According to WHO Classification of
Breast Tumors, fifth edition, 2019

Previously irradiated skin
Dermal-based vascular proliferation, rarely deep dermal
Relatively circumscribed
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Irregular shaped thin-walled vascular spaces lined by a single layer of
endothelial cells
Lack of inﬁltrative growth, cytological atypia and mitosis
No MYC overexpression by immunohistochemistry
No MYC ampliﬁcation by FISH
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Patient, Treatment, and Lesion Characteristics of Patients Diagnosed With AVL According to Change in WHO Diagnosis
Prior to WHO Changes
n=3

After WHO Changes
n=8

All Patients
n = 11

52.33 (46-65)

73.29 (50-85)

67.45 (46-85)

BCS (%)

2 (66.7)

7 (87.5)

9 (81.8)

Mastectomy (%)

1 (33.3)

1 (12.5)

2 (18.2)

60 (xxx)a

52.57 (40-66)

53.11 (40-66)

55 (43-77)

77 (1-188)

71 (1-188)

Breast (%)

2 (66.67)

7 (87.5)

9 (81.8)

Thorax wall (%)

1 (33.33)

1 (12.5)

2 (18.2)

Plaque (%)

0 (0)

7 (87.5)

7 (63.6)

Nodulus %)

3 (100)

1 (12.5)

4 (36.4)

0.6 (0.5-0.7)

10.96 (0.7-20)

8.14 (0.5-20)

Age, y
Mean, (range)
Surgery (Breast cancer)

RTX Dose, Gy
Mean (range)
Latency interval, months
Mean (range)
Site of vascular cutaneous lesion

Clinical presentation

Size of AVL, cm
Mean, (range)
Treatment
Mastectomy (%)

0 (0)

3 (37.5)

3 (27.3)

Yearly PET/CT (%)

1 (33.3)

3 (37.5)

4 (36.3)

No further treatment (%)

1 (33.3)

2 (25)

3 (27.3)

Excision (%)

1 (33,3)

0 (0)

1 (9.1)

46.97 (18.1-103.5)

11.95 (6-12.39)

22.05 (6-103.5)

Follow-up, mo
Mean (range)
a

Information only available for one out of 3 cases.

collected from electronic patient files. Patients diagnosed with AS
prior to, or at the time of AVL were excluded. Length of follow-up
was calculated from date of diagnosis and censored on the date of
loss to follow-up, death or June 7, 2021, whichever came first.
The incidence rate was estimated as the number of AVL
incidences pr months at risk before and after the changes in WHO
classification. Differences in patient characteristics were tested using
student t-test by online calculator at https://www.socscistatistics.
com/test
The study was approved by the Danish Data Protection Agency
(record no. 2014-41-3376) and the Danish health authorities
(Journal-nr.: R-20055567). All patients have been contacted and
permission for use of data have been given.

Results
In total, 13 cases with AVL were identified in the 10-year period.
Two cases were diagnosed with AS at the time for AVL and were
excluded. Thus, 11 cases were included in the study. Characteristics
are summarized in Table 2.
Three cases were diagnosed before the changes in WHO classification (0.025 cases per month) compared to 8 cases (1.143 cases per
month) after the changes. This corresponded to a 45-fold increased

2

risk of being diagnosed with AVL after the change in WHO classification compared to before (P < .001; CI95%:10.88-265.31).
The mean age of all included patients was 67 years. Patients
diagnosed after the changes in WHO diagnosis were in average
more than 20 years older than patients diagnosed in the early period
(P < .05). The majority of patients presented with large, ecchymotic plaques while patients diagnosed prior to the WHO changes
presented with nodules, leading to a significantly smaller lesion size
before the WHO changes (P < .05).
Patients diagnosed with AVL received different treatment over the
years. Seven patients had no treatment of which 4 were planned for
yearly follow-up with PET/CT scan, one had the lesion removed
and 3 patients (28%) were recommended mastectomy, of whom
2 abstained due to heart failure and doubt concerning surgery
(Table 1).
Patients were followed for in average 22 month after AVL diagnosis (6- 104 months). None developed AS during follow-up.

Discussion
We found a more that 45-fold increased risk of AVL diagnosis
after change in WHO classification. Due to the increasing incidence
of breast cancer in Denmark and the extended use of breast conserv-
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ing surgery with radiotherapy, an increase in radiotherapy induced
AVL is expected. According to the yearly Danish national quality
assessment report, the number of breast cancer patients receiving
radiotherapy increased by 12% from 2012 to 2018.11 This can only
explain a very small part of the increase in the AVL diagnosis. The
main increase is supposed to be due to an increased awareness due
to the change in diagnosis to a specific diagnosis of AVL compared
a previous lack of consensus and thus more descriptive reports.
Patients in the current study were generally older, compared
to previous studies on AVL performed before the change in the
WHO classification.7 , 8 Similar younger age was found in patients
diagnosed in the early period of our study while women diagnosed
after the changes of classification were older. This could be explained
by the increasing age of breast cancer patients in general12 and the
more widespread use of breast conserving therapy and radiotherapy
in elderly breast cancer patients. Due to this, an increasing age of
patients with AVL could be expected in the future.
In the current study, none of the 11 patients developed AS.
Most previously reported data on outcome favors a benign behavior of AVL but rare cases of AS developing from AVL have been
reported4 , 7 and large excisions are recommended.8 , 9 In our case,
where the majority of patients had large AVL in plaque formation,
1/3 of the patients were recommended mastectomy. The average
age in our study was high and patients expected to be frailer with
a higher degree of comorbidity, not making extensive surgery an
appealing choice.
Due to the rarity of AVL we could only include 11 patients in
our study. Only few, small studies exist on the behavior of AVL, the
largest including 42 patients.4 Larger studies with long follow-up
are needed to clarify the clinical consequences of the increase in post
radiation AVL and whether AVL has the potential to transform into
AS or could safely be treated conservatively. Accordingly, a prospective study with surveillance with clinical examination, PET/CT
scans and biopsy at clinical progression has been initiated at our
department.

Conclusion
After the changes in the WHO classification the number of
patients diagnosed with AVL has increased significantly. None of our
patients developed AS in the short follow-up period. Patients were
found to be older with expected poorer general health and frailty.
Still, some of these patients are recommended extensive surgery
despite the lack of evidence on benefit from the procedure. More
evidence is needed on active surveillance without surgery of these
patients to verify the benign nature of the disease to spare elderly
frail patients extensive surgery in the future.
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