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Angiosarcoma: clinical and histopathological characterization
of five cases and literature review

Angiossarcomas: caracterizacado clinica e histopatolégica de cinco casos e revisdo da
literatura
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Abstract

Angiosarcomas are rare, aggressive endothelial tumors, accounting for < 1% of all sarcomas. These tumors predominantly affect
elderly Caucasian men and often occur on the face, scalp, or in areas of chronic lymphedema or previous radiotherapy exposure.
Early diagnosis is essential due to their high recurrence and metastasis rates. This study aims to describe and analyze five
cases of cutaneous angiosarcoma diagnosed at a tertiary hospital in Lisbon, highlighting clinical presentations and the impor-
tance of timely diagnosis. We reviewed five cases of cutaneous angiosarcoma diagnosed between 2014 and 2023 at a tertiary
hospital. Data on demographics, clinical presentation, and tumor location were retrospectively collected and analyzed. The
sample included five patients: three females and two males, with a mean age of 75.8 years. Lesions presented as erythematous
and violaceous patches, plaques, and nodules across various anatomical sites. The findings emphasize the diversity of clinical
presentations and underscore the need for a high index of suspicion among dermatologists. Due to the aggressive nature of
angiosarcomas, dermatologists must maintain a high level of suspicion for early diagnosis, which can improve outcomes. In
addition, there is an urgent need to develop novel therapeutic strategies to manage these tumors effectively.
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Resumo

Os angiossarcomas sdo tumores endoteliais raros e agressivos, representando menos de 1% de todos os sarcomas. Estes
tumores afetam predominantemente homens caucasianos idosos e surgem com maior frequéncia na face, couro cabeludo
ou em 4dreas de linfedema cronico ou previamente expostas a radioterapia. O diagndstico precoce é essencial devido as
elevadas taxas de recidiva e metastizagéo. Este estudo tem como objetivo descrever e analisar cinco casos de angiossarco-
ma cutaneo diagnosticados num hospital terciario em Lisboa, destacando a apresentagéo clinica e a importancia de um
diagndstico atempado. Foram revistos cinco casos de angiossarcoma cutaneo diagnosticados entre 2014 e 2023 num hospi-
tal terciario. Recolheram-se e analisaram-se retrospetivamente dados demograficos, apresentagéo clinica e localizagao tumo-
ral. A amostra incluiu cinco doentes: trés do sexo feminino e dois do sexo masculino, com uma idade média de 75,8 anos.
As lesOes apresentaram-se sob a forma de maculas e placas eritematosas e violaceas, bem como nédulos, distribuidos por
diferentes localizagbes anatdmicas. Os resultados evidenciam a diversidade das apresentacgdes clinicas e salientam a neces-
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sidade de um elevado indice de suspei¢do por parte dos Dermatologistas. Devido ao comportamento agressivo dos angios-
sarcomas, é fundamental que os Dermatologistas mantenham um elevado grau de suspei¢ao para permitir um diagndstico
precoce, o que pode melhorar o progndstico. Além disso, existe uma necessidade urgente de desenvolver novas estratégias

terapéuticas para um tratamento mais eficaz destes tumores.

Palavras-chave: Angiossarcomas cutaneos. Tumores endoteliais. Sarcomas

Introduction

Despite their rarity, angiosarcomas are among the
more common forms of cutaneous sarcomas, ranking
fourth after Kaposi's sarcoma, dermatofibrosarcoma
protuberans, and pleomorphic dermal sarcoma'?.
These tumors are highly aggressive and present sig-
nificant diagnostic and therapeutic challenges due to
their variable clinical presentations.

Three types of angiosarcoma have been identified:
primary, associated with chronic lymphedema, and
post-radiation’®. The most common type is primary
angiosarcoma (idiopathic or Wilson-Jones), which
mainly affects Caucasian men over 70 years old. It
usually presents on the head and neck regions as a
single lesion resembling an innocent hematoma'?.
Angiosarcoma associated with chronic lymphedema
presents as firm violaceous nodules or hardened
plagues on a background of non-pitting edema;
more than 90% of these cases are associated with
mastectomy and lymph node dissection in women
with breast cancer (Stewart-Treves syndrome)'2.
Lymphedema precedes the appearance of angiosar-
coma in 4-27 years'3. Post-radiation angiosarcomas
manifest as infiltrating plaques or nodules in or near
the irradiated area, approximately 6 years after
treatment-3.

Awareness among dermatologists is crucial for early
diagnosis, as long-term survival largely depends on
prompt radical surgery and adjuvant radiotherapy. This
series describes the clinical and histopathological char-
acteristics of the five cases of cutaneous angiosarco-
mas diagnosed over a period of 9 years in a dermatology
department at a tertiary hospital in Lisbon, Portugal.

Cases presentation

Case 1

A 92-year-old Caucasian man presented with multi-
ple violaceous patches, plaques, and nodules on the
scalp (Fig. 1). Histopathologic examination from an inci-
sional skin biopsy revealed an endothelial infiltrative
tumor (Fig. 2). Immunohistochemistry was positive for

CD31 and electroretinography (ERG). According to the
8! edition of the American Joint Committee on Cancer
(AJCC) tumor, node, metastasis (TNM) staging system,
the tumor was classified as stage | (T3NOMO). The
patient underwent surgical excision but died 3 months
later due to an unrelated infectious complication, before
starting the proposed adjuvant radiotherapy.

Case 2

An 87-year-old woman with a history of breast cancer
17 years earlier, treated with conservative mastectomy
and radiotherapy, presented with a violaceous nodule
in the previously irradiated area (Fig. 3). Histopathologic
examination of the surgical specimen revealed a tumor
with diffuse proliferation in the dermis and subcutaneous
tissue, irregular vascular clefts with fusiform endothelial
cells, and cellular pleomorphism with round, epithelioid
cells (Fig. 4). Immunohistochemistry was positive for
CD31, podoplanin, ERG, and c-MYC. According to the
AJCC (8" ed) TNM system, the tumor was staged as
stage IA (T1aNOMO0). Wide local excision was per-
formed, and the patient remains alive and free of recur-
rence after 7 months of follow-up.

Case 3

A 57-year-old female with chronic lymphedema of
the right upper limb following mastectomy and lymph-
adenectomy for breast cancer 18 years earlier pre-
sented with multiple coalescent bleeding violaceous
plagues and nodules on the inner aspect of the right
arm (Fig. 5). Histopathologic examination from an
incisional skin biopsy revealed a dense infiltrative
tumor with epithelioid cells, the classic “fish in the
creek” pattern, and pleomorphic, undifferentiated
cells (Fig. 6). Immunohistochemistry was positive for
CD31 and podoplanin. According to the AJCC (8™ ed)
TNM system, the tumor was staged as stage IV
(TAN1MO). The patient also had a concurrent stage
[1IA lung carcinoma. Given her poor performance sta-
tus and the extent of cutaneous disease, she received
best supportive care and died within 1 month due to
sepsis.
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Figure 1. Physical examination showed multiple
violaceous patches, plagues, and nodules on the scalp.

Figure 2. Histopathologic examination from an incisional
skin biopsy reveals an endothelial tumor infiltrating the
collagen bundles and adipose tissue (hematoxylin and
eosin, x100).

Case 4

An 81-year-old female with chronic idiopathic lymph-
edema of the lower limbs presented with multiple fria-
ble coalescent bleeding nodules on the anterior aspect
of the right leg (Fig. 7). Histopathologic examination

Figure 3. Physical examination showed a violaceous
nodule in the left breast.

Figure 4. Histopathologic examination of the surgical
specimen reveals a tumor with diffuse proliferation in
the dermis and subcutaneous tissue and irregular
vascular clefts (hematoxylin and eosin, x100).

from an incisional skin biopsy revealed an endothelial
tumor with irregular vascular clefts and multilayering
(Fig. 8). Immunohistochemistry was positive for CD31
and podoplanin. According to the AJCC (8" ed) TNM
system, the tumor was staged as stage IB (T4 [multi-
centric] NOMO), compatible with localized inoperable
disease. The patient was treated with radiotherapy and
paclitaxel and survived for 13 months after diagnosis.
The cause of death was unknown because of loss to
follow-up.
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Figure 5. Physical examination showed multiple
coalescent bleeding violaceous plaques and nodules in
the inner aspect of the right arm.

Figure 6. Histopathologic examination from an incisional
skin biopsy revealed the classic “fish in the creek” sign
and pleomorphic, undifferentiated cells with numerous
mitoses (hematoxylin and eosin, x400).

Case 5

A 62-year-old male with a history of desmoplastic
melanoma 12 years earlier and three local recurrences
presented with a pink nodule in the previous surgical
scar. Histopathologic examination of the surgical spec-
imen revealed irregular vascular clefts dissecting
between collagen bundles (Fig. 9). Imnmunohistochemistry
was positive for CD31. According to the AJCC (8™ ed)
TNM system, the tumor was staged as stage IA
(T1aNOMO). The patient underwent surgery, radiother-
apy, and paclitaxel treatment. Despite these interven-
tions, surgical margins remained positive, with local
recurrences and locoregional lymph node involvement
over time. He subsequently received systemic therapy

Figure 7. Physical examination showed bleeding nodules
on the anterior aspect of the right leg.
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Figure 8. Histopathologic examination from an incisional
skin biopsy revealed an endothelial tumor with irregular
vascular clefts and multilayering (hematoxylin

and eosin, x100).

Figure 9. Histopathologic examination of the surgical
specimen revealed irregular vascular clefts dissecting
between the collagen bundles (hematoxylin and
eosin, x100).



with gemcitabine, doxorubicin, and pazopanib, but was
later lost to follow-up and died 6 years and 5 months
after diagnosis, with an unknown cause of death.

Results

We identified five cases of cutaneous angiosarco-
mas: two idiopathic (40%), two associated with chronic
lymphedema (40%), and one post-radiation (20%).
There were three female (60%) and two male (40%)
patients. The mean age of our patients was 75.8 (stan-
dard deviation [SD] 13.8; range 57-92) years. The
tumors were found in various locations, including the
breast, trunk, limbs, and scalp, presenting as erythem-
atous and violaceous patches, plaques, and nodules.
Our analysis revealed a mean follow-up of 20 months
and a mean overall survival of 23.5 months. Four out
of the five patients (80%) died during the follow-up
period.

Discussion

In our sample, the two most common types of cuta-
neous angiosarcoma were primary angiosarcoma and
angiosarcoma associated with chronic lymphedema,
followed by post-radiation angiosarcoma. These results
differ from the literature, which most frequently reports
primary angiosarcoma, followed by post-radiation
angiosarcoma, and angiosarcoma associated with
chronic lymphedema. The average age of our patients
was consistent with data from the literature, indicating
that most cases occur in elderly patients. Angiosarcomas
are more common in males, but in our study 60% of the
patients were female. The locations described in our
analysis are consistent with those reported in the liter-
ature, although the most common location is the head
and neck region, where we found only one tumor. Our
study showed a mean overall survival of 23.5 months,
corresponding to a 9-year survival rate of 20%, which
is higher than the 5-year survival rate of 12-34%
reported in the literature. These discrepancies are prob-
ably related to the small size of our sample.

The first case corresponds to the classic presenta-
tion of primary angiosarcoma, highlighting the impor-
tance of maintaining a high level of suspicion for
persistent erythematous and violaceous lesions in the
head and neck region in elderly patients. These lesions
can initially be presumed to be benign or traumatic,
especially in an elderly population commonly taking
antiplatelet or anticoagulant drugs.
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The second case is also a typical presentation to
keep in mind, emphasizing the importance of suspect-
ing cutaneous neoplasms in patients who have under-
gone radiotherapy for breast cancer. The main
differential diagnoses to consider in this setting are
basal cell carcinoma (the most common tumor), angio-
sarcoma, and atypical vascular lesions of the breast*.
Differentiating between the latter two is challenging,
with the presence of positive c-MYC favoring the diag-
nosis of angiosarcoma, stressing the importance of
immunohistochemistry. Notably, the incidence of
post-radiation angiosarcomas is increasing, while the
incidence of angiosarcoma associated with chronic
lymphedema, mainly seen following lymphadenectomy
for breast cancer (Stewart-Treves syndrome), is
decreasing. This reduction is attributed to the adoption
of more conservative surgical techniques, combined
with radiotherapy, for breast cancer.

The third and fourth cases are classic, from both a
clinical and histopathological perspective. Clinically,
the appearance of erythematous and violaceous skin
lesions on a background of chronic lymphedema should
always raise suspicion for angiosarcoma and prompt a
biopsy. Histopathologically, the “fish in the creek” sign
(free-floating endothelial cells within the vascular
lumen) in the third case is considered a unique histo-
logic pattern of cutaneous angiosarcoma®, and the mul-
tilayering in the fourth case is also typical.

The fifth case is the one showing the least common
characteristics, considering the young age at presenta-
tion, the location on the back, and the history of recur-
rent desmoplastic melanoma in the affected site. In
fact, a revision of the initial surgical specimens con-
cluded that the lesions previously interpreted as mela-
nomawere probably poorly differentiated angiosarcomas,
misdiagnosed in an era when immunohistochemistry
was not widely available. This case illustrates the clin-
ical and histopathological diagnostic challenges of
angiosarcomas.

Angiosarcomas pose two major challenges: clinical
and histopathological diagnosis. Clinically, they can
present as deceptively benign-appearing lesions,
often in non-specific locations. Histopathologically,
despite typical features, not all specimens reveal
these changes®. The use of vascular markers in
immunohistochemistry, including CD31, ERG, CD34,
and Fli-1, is crucial for diagnosis®. ERG is currently
considered the most sensitive and specific marker for
angiosarcoma’.

Despite aggressive multimodal therapy, angiosarco-
mas have a poor prognosis, with a 5-year survival rate
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of 12-34%"8. Early radical surgery followed by adjuvant
radiotherapy appears crucial for improving outcomes.
However, the high recurrence rate highlights the need
for vigilant follow-up and possibly novel therapeutic
approaches, including experimental therapy with pro-
pranolol, pembrolizumab, and the triple combination of
pioglitazone with rofecoxib and trofosfamide®".

Our results illustrate the wide range of clinical pre-
sentations of cutaneous angiosarcomas and their diag-
nostic challenges. Furthermore, they corroborate literature
data, indicating that these tumors have a very poor prog-
nosis. However, this is a study with a small number of
patients and potential selection biases, so results
should be interpreted cautiously. Further research with
larger, more diverse cohorts is needed to validate these
observations.

Conclusion

Cutaneous angiosarcomas are aggressive endothelial
tumors with significant clinical and histopathological vari-
ability. This case series emphasizes the need for height-
ened awareness among dermatologists and oncologists
regarding the diverse presentations of angiosarcomas.
Early diagnosis and aggressive treatment are pivotal in
managing these tumors, although the prognosis
remains poor. Further research into novel therapeutic
strategies and better diagnostic markers is essential to
improve outcomes.

Funding

None.

Conflicts of interest

None.

Ethical considerations

Protection of humans and animals. The authors
declare that no experiments involving humans or ani-
mals were conducted for this research.

Confidentiality, informed consent, and ethical
approval. The authors have followed their institution’s
confidentiality protocols, obtained informed consent
from patients, and received approval from the Ethics
Committee. The SAGER guidelines were followed
according to the nature of the study.

Declaration on the use of artificial intelligence.
The authors declare that no generative artificial intelli-
gence was used in the writing of this manuscript.

References

1. North PE. Vascular neoplasms and neoplastic-like proliferations. In:
Bolognia JL, Schaffer JV, Cerroni L, editors. Dermatology. 4" ed. Phila-
delphia, PA: Elsevier; 2018. p. 2041-4.

2. Ryan CW, Meyer J. In: Post TW, editor. Clinical Presentation, Histopa-
thology, Diagnostic Evaluation, and Staging of Soft Tissue Sarcoma.
Netherlands: Wolters Kluwer; 2016.

3. Requena C, Sendra E, Llombart B, Sanmartin O, Guillén C, Lavernia J,
et al. Cutaneous angiosarcoma: clinical and pathology study of 16 cases.
Actas Dermosifilogr. 2017;108:457-65.

4. Cuperus E, Leguit R, Albregts M, Toonstra J. Post radiation skin tumors:
basal cell carcinomas, squamous cell carcinomas and angiosarcomas.
Areview of this late effect of radiotherapy. Eur J Dermatol. 2013;23:749-57.

5. Schmidt AP, Tjarks BJ, Lynch DW. Gone fishing: a unique histologic
pattern in cutaneous angiosarcoma. Cutis. 2018;101:270-2.

6. Calonje JE, Brenn T, Lazar AJ, Billings SD. Connective tissue tumors:
malignant vascular tumors. In: McKee’s Pathology of the Skin. 4™ ed.
Philadelphia, PA: Elsevier; 2011. p. 1737-43.

7. Miettinen M, Wang ZF, Paetau A, Tan SH, Dobi A, Srivastava S, et al.
ERG transcription factor as an immunohistochemical marker for vascular
endothelial tumors and prostatic carcinoma. Am J Surg Pathol.
2011;35:432-41.

8. Morgan MB, Swann M, Somach S, Eng W, Smoller B. Cutaneous angio-
sarcoma: a case series with prognostic correlation. J Am Acad Dermatol.
2004;50:867-74.

9. Embaby A, Heinhuis KM, IJzerman NS, Koenen AM, Van Der Kleij S,
Hofland |, et al. Propranolol monotherapy in angiosarcoma - a win-
dow-of-opportunity study (PropAngio). Eur J Cancer. 2024;202:113974.

10. Vogt T, Hafner C, Bross K, Bataille F, Jauch KW, Berand A, et al. Antian-
giogenetic therapy with pioglitazone, rofecoxib, and metronomic trofos-
famide in patients with advanced malignant vascular tumors. Cancer.
2023;98:2251-6.

11. Guan L, Palmeri M, Groisberg R. Cutaneous angiosarcoma: a review of
current evidence for treatment with checkpoint inhibitors. Front Med
(Lausanne). 2023;10:1090168.



