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Angiosarcoma of the lungs, liver,  
and bones in a 27-year-old male patient

ABSTRACT
Angiosarcoma is a rare (from 1% to 2% of all soft tissue sarcomas), highly aggressive endothelial tumor 

that may affect any organ. The prognosis for the disease is poor, particularly if it is metastatic by the time 

of diagnosis. The etiology is unclear; however, there are definite risk factors including chronic lymphedema, 

radiation therapy, familial syndromes, and exposure to environmental chemical toxins and foreign bodies. 

Although the final diagnosis is histopathological, radiological tools such as ultrasound, CT, and MRI are 

still necessary to determine the stage of cancer. Treatment includes surgery, chemotherapy, and radiation 

therapy. Chemotherapy is the main treatment strategy for metastatic angiosarcoma, however, the toxicity 

level of frequently used agents is high. The research focuses on targeted medicines and immunotherapy 

as potential therapeutic options. We present a case of angiosarcoma in a young man without chronic 

illnesses with metastatic spread to the lungs, liver, and bones at the time of diagnosis.                                         
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Introduction

Angiosarcoma is a malignant and aggressive tumor 
of vascular or lymphatic origin. Angiosarcoma can 
develop in any organ of the body [1]. The cutaneous 
form is the most common (50%), with the head and 
neck as the most frequently involved region [2]. Only 
10% of all angiosarcomas occur in deep soft tissues 
(the extremities, peritoneum, retroperitoneum, and the 
body wall), and the rest are found in organs such as the 
breast, heart, lungs, bone, spleen, liver, kidneys, and 
testes [3]. Regardless of its site of origin, angiosarcoma 
has a high tendency for metastatic multifocal disease. 
The lungs are the most frequent site for metastases 
[4]. Other frequent sites include the liver, bones, and 
lymph nodes [5]. At diagnosis, multiorgan involvement 
usually occurs, often rendering it difficult to establish 
the site of origin. 

Angiosarcoma is one of the rarest types of adult 
soft tissue sarcomas, accounting for about 1–2% of all 
sarcomas [1]. In Europe, the crude incidence rate is 
around 0.31/100,000/year [6]. It can occur at any age. 

However, it is more common in older individuals, with 
a reported median age between 60 and 71 years [7]. 
There is generally no gender predilection, except for 
cutaneous lesions, which are more prevalent among 
males [8].

The etiology is unknown, although there are definite 
risk factors that have been identified for angiosarcoma. 
The two most common ones are chronic lymphedema 
[9] and radiation therapy [10]. Angiosarcoma also has 
a genetic predisposition associated with familial syn-
dromes, such as Recklinghausen neurofibromatosis, 
xeroderma pigmentosa, Klippel-Trénaunay syndrome, 
bilateral retinoblastoma, hemochromatosis, Maffucci 
syndrome, and Ollier disease [1]. Other risk factors 
include exposure to environmental chemical toxins 
(arsenic, vinyl chloride, anabolic steroids) [11], foreign 
bodies (synthetic materials used in grafts or prostheses) 
[12], and prior trauma or surgery [13].

Angiosarcoma can be detected on ultrasound, com-
puted tomography (CT), and magnetic resonance im-
aging (MRI); however, it is usually difficult to distinguish 
it from other cancer types [7, 14]. Biopsy, pathology 
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tests, and immunohistochemical analysis are required 
to confirm the diagnosis [15].

The treatment options include surgery, chemother-
apy, and radiotherapy, usually with all three combined 
[1]. Angiosarcoma is often diagnosed at an advanced 
stage, and the prognosis is generally poor. Overall 
survival ranges anywhere from 6 to 16 months. It is 
even worse in cardiac or liver angiosarcoma, where the 
prognosis is less than 3 months [3]. 

We present a case of angiosarcoma in a young man 
without chronic illnesses with metastatic spread to the 
lungs, liver, and bones at the time of diagnosis.

Case report

A 27-year-old male patient was admitted to the 
Department of Internal Medicine, Diabetology and 
Clinical Pharmacology of the Medical University of 
Lodz, Poland, due to progressive weakness; impaired 
exercise tolerance; drowsiness; easy bruising; bleeding 
from the nose and mouth; edema of the right lower 
limb; and pain in the body of various locations, such 
as the right part of the chest, the left part of corpus, 
and the lumbar-sacral area of the back. The presented 
symptoms had gradually increased over the previous 
month. The patient also reported a lack of appetite and 
loss of weight (four kilograms in a month).

The patient’s medical history included information 
on a condition following a traffic accident with a second-
ary concussion, pulmonary contusion, a crush injury to 
the left lower limb and transfemoral amputation of the 
extremity, a fracture of the right arm, and removal of the 
spleen in 2015. Additionally, the patient suffered a frac-
ture of the left humerus in 2020. He denied the presence 
of chronic diseases or taking medications regularly.  

On admission, the patient was alert and co-opera-
tive. Physical examination revealed bruises on the skin. 
Due to excessive nose bleeding, insertion of anterior 

tamponade was required. The body temperature was 
36.6°C; the pulse rate was 80 beats per minute, and the 
arterial blood pressure was 120/70 mmHg. The breath 
and cardiac sounds were normal. The abdomen was 
soft and painless, the liver was impalpable, peristalsis 
was audible, and peritoneal signs were absent. Gold-
flam’s sign was negative on both sides. Edema of the 
right lower limb was observed. A digital rectal exam-
ination showed brown stool, without blood or sputum. 
The testes were of normal size, painless, and without 
palpable tumors.

An electrocardiogram indicated steady sinus 
rhythm, 100 beats per minute, a normal axis, and with-
out ischemic features.

The laboratory tests revealed abnormalities: red 
blood cells (RBC) 2.94*10^6/µL (reference values 
4.20–6.10), hemoglobin level (HGB) 11 g/dL (14.0–18.0), 
hematocrit (HCT) 31.4% (40.0–55.0), mean corpuscu-
lar volume (MCV) 107 fL (80–98), platelet level (PLT) 
52*10^3/L (150–400), aspartate aminotransferase 
(AST) 53.9 U/L (0.9–50.0), alkaline phosphatase (ALP) 
139.7 U/L (30.0–120.0), gamma-glutamyl transpeptidase 
(GGTP) 277.1 U/L (< 55.0), total bilirubin 49.8 umol/L 
(5.0–21.0), D-dimer > 80 mg/L (< 0.5), C-reactive pro-
tein (CRP) 16.1 mg/dL (< 0.5), sedimentation rate (SR) 
12 mm/1h (< 8), and lactate dehydrogenase (LDH) 
250.5 U/L (< 240). The tumor markers — carcino-em-
bryonic antigen (CEA), cancer antigen 19–9 (CA 19–9), 
a-fetoprotein (AFP), and prostate — specific antigen 
(PSA) — were negative. The panel of antibodies against 
Epstein-Barr virus (EBV), cytomegalovirus (CMV), hep-
atitis B virus (HBV), hepatitis C virus (HCV), and human 
immunodeficiency virus (HIV) was negative.  

A chest X-ray examination showed no abnormal-
ities. However, ultrasound examination of the abdo-
men revealed a slightly enlarged (craniocaudal length 
150 mm) heterogenous liver with a large area of hyper-
echoic infiltration in the left lobe and numerous hyper-
echoic lesions up to 30 mm in diameter (Fig. 1a, 1b).

Figure 1. A. Ultrasound image of a large hyperechoic lesion in the left lobe (marked and measured); B. ultrasound image 
of hyperechoic lesions in the liver (the largest ones marked with white arrows)
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Figure 2. A. CT image of a lesion in the left liver lobe marked and measured, arterial phase; B. CT image of diffuse 
liver infiltration with numerous small nodules, venous phase; C. CT image of metastases to the lungs; D. CT image of 
metastases to the vertebrae

A CT scan of the chest and the abdomen was 
performed. CT examination confirmed a large patho-
logical mass in the left liver lobe (Fig. 2a) infiltration 
of the liver with heterogenous contrast enhancement, 
and small-nodular remodeling (Fig. 2b). In both lungs, 
numerous scattered, confluent, ground-glass metastatic 
lesions with a central solid part were found (Fig. 2c). 
In addition, lytic metastatic remodeling of the skeleton 
was found in many sites, such as vertebral bodies (Fig. 
2d), the sternum, ribs, and both hip bones.

A bone marrow-originated hematological disease 
was suspected; however, it was excluded in a bone 
marrow biopsy. Next, an ultrasound-guided core-needle 
biopsy of the liver lesions was performed. Microscopic 
examination revealed a disseminated infiltration of 
branching vascular structures, clusters, and bands of 
slightly spindle-shaped cells indicating a malignant 
proliferation of vascular origin (Fig. 3a). The vascular 
differentiation of the malignant cells was confirmed in 
immunohistochemistry using anti-CD31 (Fig. 3b), and 
anti-CD34 (Fig. 3c) antibodies, which were positive 
in the neoplastic cells. Broad-spectrum cytokeratins 
(CKAE1/AE3), cytokeratin 7, and 19 (CK7 and CK19) 
were positive in the preexisting bile ducts (Fig. 3d). 
Cytokeratin 20 (CK20) and CDX2 were negative in 
neoplastic cells and the bile ducts. Ki67 proliferation 
index was increased — by approximately 20%, reaching 

35% in hot spots (Fig. 3e). Based on the microscopic 
and immunohistochemical features, low-grade angio-
sarcoma was diagnosed.

During the patient’s hospitalization, due to throm-
bocytopenia and recurrent nose bleedings, the patient 
required platelet transfusion and the administration of 
tranexamic acid and etamsylate. Because of severe and 
aggravating pain, the patient needed anesthetics such 
as tramadol with paracetamol, metamizole, and hy-
drocortisone. He responded well to the treatment. The 
patient was referred to an oncologist and qualified for 
chemotherapy with paclitaxel. He received one course 
of chemotherapy. Complications appeared, such as 
disseminated intravascular coagulation, bleedings, 
and severe infection. Symptoms were a consequence 
of the disease rather than the treatment. Unfortunately, 
the patient died two months after his first admission to 
the hospital, including three weeks of diagnostics and 
five weeks of therapy.

Patients consent: Written informed consent has 
been obtained from the patient to publish this paper. 

Discussion

The unique feature of this report concerns the young 
age of the patient at the diagnosis of angiosarcoma. The 
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Figure 3. A. Histopathological image of the neoplastic vascular proliferation with clusters and bands of spindle-shaped 
cells (black arrows) in H&E (haematoxylin-eosin) staining. Magnification of 10×; B. Immunohistochemical staining 
revealing positivity for CD31 in the neoplastic cells (black arrows). Magnification of 10×; C. Immunohistochemical staining 
revealing positivity for CD34 in the neoplastic cells (black arrows). Magnification of 10×; D. Immunohistochemical staining 
for CKAE/AE3 revealing negativity for cytokeratins in the neoplastic cells (red arrows) and positivity in preexisting bile 
ducts (black arrows). Magnification of 10×; E. Immunohistochemistry for Ki67 revealing increased proliferation index in 
hot-spot (35%, black arrows indicating positive cells). Magnification of 40×
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literature describes 60–70 years as the usual age for 
developing advanced angiosarcoma [7]. There are no 
available data on whether a younger age at the time of 
diagnosis is associated with a more aggressive course 
of the illness. 

Our patient did not suffer from any comorbidities or 
have a history of chronic lymphedema, radiotherapy, fa-
milial syndromes, exposure to environmental chemical 
toxins, or foreign bodies. The only aspect considered 
a potential triggering factor was a major, general stress 
reaction following the described traffic accident, which 
resulted in the loss of the left lower limb.

At the time of diagnosis, the angiosarcoma infiltra-
tions were found in many sites. Therefore, it is difficult to 
ascertain the site of origin. We cannot exclude that the 
primary cancer site was somewhere in post-traumatic 
areas. Some studies have documented developing an-
giosarcoma in the shoulder after trauma [13] or around 
total hip arthroplasty [12].

Furthermore, in our paper, we thoroughly described 
ultrasonography and tomography documentation on 
the changes in the lungs, liver, and bones. It is a unique 
description of angiosarcoma in various, distant sites of 
the skeletal system, e.g., the sternum, ribs, and both 
hips. There are only a few studies with a radiological 

presentation of metastatic angiosarcoma in the bones, 
mainly in the skull [16] and limbs [17].

The diagnosis of angiosarcoma is mainly based on 
histological criteria, followed by immunohistochemical 
studies. Several entities must be excluded during dif-
ferential diagnosis (including both benign or other ma-
lignant vascular neoplasms such as hemangiomas or 
epithelioid haemangioendothelioma, as well as tumors 
of other differentiation including most of all carcinomas 
and carcinosarcomas) [18]. In our case, the neoplastic 
cells revealed malignant morphological features and 
unequivocal vascular differentiation in immunohisto-
chemistry (positivity for CD31, and CD34, and negativity 
for cytokeratins). In summary, in each case suspected 
of angiosarcoma, it is necessary to collect a biopsy as 
soon as possible. However, histopathological diagnosis 
of angiosarcoma is still a great challenge because of 
the rarity of occurrence and changes in the histological 
classifications of sarcomas [19]. 

Moreover, treatment options include surgical exci-
sion with wide margins, chemotherapy, and radiothera-
py. Surgical resection is the primary treatment of choice 
and remains the most effective option [20]. Unfortunate-
ly, it was impossible to a perform surgical procedure on 
the patient because of multi-located changes. 



260

MEDICAL RESEARCH JOURNAL 2022. vol. 7. no. 3

www.journals.viamedica.pl/medical_research_journal

Adjuvant chemotherapy brings limited benefits to 
patients after surgery or radiotherapy [20]. However, 
chemotherapy is the treatment of choice for meta-
static angiosarcoma [21]. The most commonly used 
chemotherapy agents include taxanes (paclitaxel and 
docetaxel), doxorubicin, liposome doxorubicin, and 
ifosfamide [22]. In many patients with angiosarcoma, 
the use of chemotherapy is limited by the patient’s 
advanced age, comorbidities, and the risk of drug-re-
lated toxicity. 

Out of the numerous pro-angiogenic factors, vas-
cular endothelial growth factor (VEGF) could be of 
major importance in future angiosarcoma management. 
There are in vitro research and small clinical trials us-
ing VEGF-targeting agents. The treatment results are 
promising; however, further investigations are required 
[23]. Moreover, immunotherapy opens a new chapter 
of therapeutic options. The first results of small-cohort 
trials on the treatment of metastatic or unresectable an-
giosarcomas with ipilimumab and nivolumab are prom-
ising [24]. Both molecules require further investigation.

There are no observation trials that can confirm 
whether radiation therapy alone is effective for an-
giosarcomas. Some retrospective studies show that 
adjuvant radiotherapy following radical surgery is an 
optimal treatment combination and improves overall 
survival [25].

Finally, angiosarcoma is often diagnosed at an 
advanced stage, and it is associated with a poor prog-
nosis. The reported 5-year survival rates range from 
12% to 35% [26]. Outcomes vary considerably and are 
dependent on the site, size, resectability, tumor type, 
and presence of metastases. In the analyzed case, the 
multi-site location of the changes at the time of diagno-
sis, involvement of key organs, and non-resectable type 
of the tumor from the very beginning were associated 
with a worse prognosis for the patient.

Conclusions

Continuous medical education and analysis of rare 
soft tissue neoplasms and close collaboration between 
physicians, radiologists, and pathologists are crucial for 
early diagnosis and initiation of the treatment. Further 
studies focused on targeted medicines and immuno-
therapy are required to develop effective therapies 
for angiosarcoma.

Conflicts of interest: None.
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References

1. Young RJ, Woll PJ, Staton CA, et al. Angiosarcoma. Lancet Oncol. 
2010; 11(10): 983–991, doi: 10.1016/S1470-2045(10)70023-1, indexed 
in Pubmed: 20537949.

2. Shon W, Billings SD. Cutaneous malignant vascular neoplasms. Clin 
Lab Med. 2017; 37(3): 633–646, doi: 10.1016/j.cll.2017.06.004, indexed 
in Pubmed: 28802504.

3. Buehler D, Rice SR, Moody JS, et al. Angiosarcoma outcomes and 
prognostic factors: a 25-year single institution experience. Am J Clin 
Oncol. 2014; 37(5): 473–479, doi: 10.1097/COC.0b013e31827e4e7b, 
indexed in Pubmed: 23428947.

4. Tateishi U, Hasegawa T, Kusumoto M, et al. Metastatic angiosarcoma 
of the lung: spectrum of CT findings. AJR Am J Roentgenol. 2003; 
180(6): 1671–1674, doi: 10.2214/ajr.180.6.1801671, indexed in Pub-
med: 12760941.

5. Tateishi U, Hasegawa T, Muramatsu Y, et al. Hepatic metastases of soft 
tissue angiosarcoma: CT and MR imaging findings. Abdom Imaging. 
2003; 28(5): 660–664, doi: 10.1007/s00261-003-0008-z, indexed in 
Pubmed: 14628871.

6. Colas M, Gérazime A, Popescu D, et al. Angiosarcoma: A popu-
lation-based cancer registry descriptive study of 45 consecutive 
cases diagnosed between 1979 and 2016. Rare Tumors. 2020; 12: 
2036361320979216, doi: 10.1177/2036361320979216, indexed in 
Pubmed: 33403092.

7. Gaballah AH, Jensen CT, Palmquist S, et al. Angiosarcoma: clinical 
and imaging features from head to toe. Br J Radiol. 2017; 90(1075): 
20170039, doi: 10.1259/bjr.20170039, indexed in Pubmed: 28471264.

8. Rouhani P, Fletcher CDM, Devesa SS, et al. Cutaneous soft tissue 
sarcoma incidence patterns in the U.S. : an analysis of 12,114 ca-
ses. Cancer. 2008; 113(3): 616–627, doi: 10.1002/cncr.23571, indexed 
in Pubmed: 18618615.

9. Mesli S, Ghouali A, Benamara F, et al. Stewart-Treves syndrome invo-
lving chronic lymphedema after mastectomy of breast cancer. Case 
Reports in Surgery. 2017; 2017: 1–4, doi: 10.1155/2017/4056459.

10. Virtanen A, Pukkala E, Auvinen A. Angiosarcoma after radiotherapy: a co-
hort study of 332,163 Finnish cancer patients. Br J Cancer. 2007; 97(1): 
115–117, doi: 10.1038/sj.bjc.6603805, indexed in Pubmed: 17519906.

11. Huang NC, Wann SR, Chang HT, et al. Arsenic, vinyl chloride, viral 
hepatitis, and hepatic angiosarcoma: a hospital-based study and 
review of literature in Taiwan. BMC Gastroenterol. 2011; 11: 142, doi: 
10.1186/1471-230X-11-142, indexed in Pubmed: 22200164.

12. Terrando S, Sambri A, Bianchi G, et al. Angiosarcoma around total hip 
arthroplasty: case series and review of the literature. Musculoskelet 
Surg. 2018; 102(1): 21–27, doi: 10.1007/s12306-017-0496-6, indexed 
in Pubmed: 28741174.

13. Banza MI, Tshiamala IB, Mukakala AK, et al. [Angiosarcoma of the sho-
ulder revealed by previous trauma: about a case and literature review]. 
Pan Afr Med J. 2020; 36: 40, doi: 10.11604/pamj.2020.36.40.20751, 
indexed in Pubmed: 32774616.

14. Bhaludin BN, Thway K, Adejolu M, et al. Imaging features of primary 
sites and metastatic patterns of angiosarcoma. Insights Imaging. 
2021; 12(1): 189, doi: 10.1186/s13244-021-01129-9, indexed in 
Pubmed: 34921641.

15. Lahat G, Dhuka AR, Hallevi H, et al. Angiosarcoma: clinical and mole-
cular insights. Ann Surg. 2010; 251(6): 1098–1106, doi: 10.1097/SLA
.0b013e3181dbb75a, indexed in Pubmed: 20485141.

16. Loudon JA, Billy ML, DeYoung BR, et al. Angiosarcoma of the mandible: 
a case report and review of the literature. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod. 2000; 89(4): 471–476, doi: 10.1016/s1079-
2104(00)70127-2, indexed in Pubmed: 10760729.

17. Jobke B, Werner M, Jundt G, et al. Protracted disseminated skeletal 
metastases from angiosarcoma of the spleen. Clin Exp Metasta-
sis. 2010; 27(2): 117–122, doi: 10.1007/s10585-010-9308-1, indexed 
in Pubmed: 20174857.

18. Marušić Z, Billings SD. Histopathology of spindle cell vascular 
tumors. Surg Pathol Clin. 2017; 10(2): 345–366, doi: 10.1016/j.
path.2017.01.006, indexed in Pubmed: 28477885.

19. Ducimetière F, Lurkin A, Ranchère-Vince D, et al. Incidence of sarcoma 
histotypes and molecular subtypes in a prospective epidemiological 
study with central pathology review and molecular testing. PLoS One. 
2011; 6(8): e20294, doi: 10.1371/journal.pone.0020294, indexed in 
Pubmed: 21826194.

20. Hoang NT, Acevedo LA, Mann MJ, et al. A review of soft-tissue 
sarcomas: translation of biological advances into treatment measu-
res. Cancer Manag Res. 2018; 10: 1089–1114, doi: 10.2147/CMAR.
S159641, indexed in Pubmed: 29785138.

http://dx.doi.org/10.1016/S1470-2045(10)70023-1
https://www.ncbi.nlm.nih.gov/pubmed/20537949
http://dx.doi.org/10.1016/j.cll.2017.06.004
https://www.ncbi.nlm.nih.gov/pubmed/28802504
http://dx.doi.org/10.1097/COC.0b013e31827e4e7b
https://www.ncbi.nlm.nih.gov/pubmed/23428947
http://dx.doi.org/10.2214/ajr.180.6.1801671
https://www.ncbi.nlm.nih.gov/pubmed/12760941
http://dx.doi.org/10.1007/s00261-003-0008-z
https://www.ncbi.nlm.nih.gov/pubmed/14628871
http://dx.doi.org/10.1177/2036361320979216
https://www.ncbi.nlm.nih.gov/pubmed/33403092
http://dx.doi.org/10.1259/bjr.20170039
https://www.ncbi.nlm.nih.gov/pubmed/28471264
http://dx.doi.org/10.1002/cncr.23571
https://www.ncbi.nlm.nih.gov/pubmed/18618615
http://dx.doi.org/10.1155/2017/4056459
http://dx.doi.org/10.1038/sj.bjc.6603805
https://www.ncbi.nlm.nih.gov/pubmed/17519906
http://dx.doi.org/10.1186/1471-230X-11-142
https://www.ncbi.nlm.nih.gov/pubmed/22200164
http://dx.doi.org/10.1007/s12306-017-0496-6
https://www.ncbi.nlm.nih.gov/pubmed/28741174
http://dx.doi.org/10.11604/pamj.2020.36.40.20751
https://www.ncbi.nlm.nih.gov/pubmed/32774616
http://dx.doi.org/10.1186/s13244-021-01129-9
https://www.ncbi.nlm.nih.gov/pubmed/34921641
http://dx.doi.org/10.1097/SLA.0b013e3181dbb75a
http://dx.doi.org/10.1097/SLA.0b013e3181dbb75a
https://www.ncbi.nlm.nih.gov/pubmed/20485141
http://dx.doi.org/10.1016/s1079-2104(00)70127-2
http://dx.doi.org/10.1016/s1079-2104(00)70127-2
https://www.ncbi.nlm.nih.gov/pubmed/10760729
http://dx.doi.org/10.1007/s10585-010-9308-1
https://www.ncbi.nlm.nih.gov/pubmed/20174857
http://dx.doi.org/10.1016/j.path.2017.01.006
http://dx.doi.org/10.1016/j.path.2017.01.006
https://www.ncbi.nlm.nih.gov/pubmed/28477885
http://dx.doi.org/10.1371/journal.pone.0020294
https://www.ncbi.nlm.nih.gov/pubmed/21826194
http://dx.doi.org/10.2147/CMAR.S159641
http://dx.doi.org/10.2147/CMAR.S159641
https://www.ncbi.nlm.nih.gov/pubmed/29785138


Melania Mikołajczyk-Solińska et al., Angiosarcoma of the lungs, liver, and bones in a 27-year-old male patient

261www.journals.viamedica.pl/medical_research_journal

21. D’Angelo SP, Munhoz RR, Kuk D, et al. Outcomes of systemic therapy 
for patients with metastatic angiosarcoma. Oncology. 2015; 89(4): 
205–214, doi: 10.1159/000381917, indexed in Pubmed: 26043723.

22. Penel N, Lansiaux A, Adenis A. Angiosarcomas and taxanes. Curr Treat 
Options Oncol. 2007; 8(6): 428–434, doi: 10.1007/s11864-007-0042-0, 
indexed in Pubmed: 18066504.

23. Goodsell DS. Vascular endothelial growth factor (VEGF) and angiogene-
sis. RCSB Protein Data Bank. 2022, doi: 10.2210/rcsb_pdb/mom_2022_3.

24. Wagner MJ, Othus M, Patel SP, et al. Multicenter phase II trial (SWOG 
S1609, cohort 51) of ipilimumab and nivolumab in metastatic or 
unresectable angiosarcoma: a substudy of dual anti-CTLA-4 and 

anti-PD-1 blockade in rare tumors (DART). J Immunother Cancer. 
2021; 9(8), doi: 10.1136/jitc-2021-002990, indexed in Pubmed:  
34380663.

25. Hata M, Hata M, Wada H, et al. Radiation therapy for angiosarcoma 
of the scalp: total scalp irradiation and local irradiation . Anticancer 
Res. 2018; 38(3): 1247–1253, doi: 10.21873/anticanres.12346 , inde-
xed in Pubmed: 29491047.

26. Wang L, Lao IW, Yu L, et al. Clinicopathological features and prognostic 
factors in angiosarcoma: a retrospective analysis of 200 patients from 
a single chinese medical institute. Oncol Lett. 2017; 14(5): 5370–5378, 
doi: 10.3892/ol.2017.6892, indexed in Pubmed: 29113171.

http://dx.doi.org/10.1159/000381917
https://www.ncbi.nlm.nih.gov/pubmed/26043723
http://dx.doi.org/10.1007/s11864-007-0042-0
https://www.ncbi.nlm.nih.gov/pubmed/18066504
http://dx.doi.org/10.2210/rcsb_pdb/mom_2022_3
http://dx.doi.org/10.1136/jitc-2021-002990
https://www.ncbi.nlm.nih.gov/pubmed/34380663
http://dx.doi.org/10.21873/anticanres.12346
https://www.ncbi.nlm.nih.gov/pubmed/29491047
http://dx.doi.org/10.3892/ol.2017.6892
https://www.ncbi.nlm.nih.gov/pubmed/29113171

