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Abstract

Angiosarcoma is an aggressive mesenchymal sarcoma of endothelial 
cell origin with high mortality. Its occurrence in the small intestine is 
exceedingly low. In addition to the rarity of small intestine angiosar-
coma, the nonspecific early clinical symptoms obscure the suspicion 
of such tumors and thereby delay the diagnosis. In a hope to improve 
the knowledge of this rare but fatal neoplasm, we report one case of 
angiosarcoma of duodenum and jejunum in a 73-year-old man. Fur-
thermore, we summarize and analyze the common clinical features, 
tumor markers, treatment, and survival of previous reported cases 
of this malignancy. Small bowel angiosarcoma occurs more often in 
men than women (1.6:1). The median age at diagnosis is 68.5 years. 
The overall median survival time is 150 days; the median survival 
time in female (300 days) is longer than that of male patients (120 
days). Von Willebrand factor (vWF), CD31, CD34, vimentin, and 
Ulex europaeus agglutinin 1 appear to be the most useful markers 
for the diagnosis. The majority of the patients underwent surgical re-
section alone or surgery with subsequent chemotherapy. The patients 
treated with surgery plus chemotherapy survive longer than those 
underwent surgical resection only (median 420 days, n = 7 vs. 96.5 
days, n = 26, respectively; P = 0.0275). Further studies of more cases 
are needed for a better understanding of this rare entity, as well as the 
development of effective strategies for prevention, early diagnosis, 
and treatment.
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Introduction

Angiosarcomas are uncommon, aggressive mesenchymal sar-
comas of endothelial cell origin with high mortality. It ac-
counts for 1-2 % of soft tissue sarcoma. These tumors can 
arise from any location in the body due to the ubiquity of 
blood vessels and lymphatics, but most commonly found 
in skin and subcutaneous tissues [1]. There are cutaneous, 
visceral, and soft tissue subtypes of angiosarcomas, among 
which the visceral angiosarcomas comprise 15% to 47% of 
such neoplasms and are more difficult to diagnose than oth-
er subtypes [2-4]. Angiosarcomas have been reported in the 
breast, heart, lung, liver, spleen, adrenal glands, ovaries, and 
rarely in the gastrointestinal tract especially the small intes-
tine, which have only been found in scattered case reports and 
small series [1, 5-45].

In addition to the rarity of the small intestine angiosar-
coma, the nonspecific early clinical findings including nausea, 
vomiting, abdominal pain, gastrointestinal (GI) bleeding, ane-
mia, fatigue, and weakness may further decrease the suspicion 
of such tumors and delay the diagnosis. The management of 
small intestine angiosarcomas would be improved by a bet-
ter knowledge of such fatal neoplasms. We report a case of 
angiosracoma in the duodenum and jejunum in a 73-year-old 
man. In addition, the epidemiology, diagnosis, treatment mo-
dalities, and survival of small bowel angiosarcoma of previous 
reported cases are analyzed.

Literature Search and Cases

The previously reported cases before July 2016 of small in-
testine angiosarcoma were included in this study. The age, 
gender, symptoms on admission, anatomical locations, tumor 
markers used for diagnosis, subsequent therapies, and sur-
vival time of total of 47 cases are analyzed. There are two 
cases with indeterminate primary sites, one patient was found 
to have angiosarcoma in both skin and duodenum [5]; the 
other had operation on cardiac angiosarcoma 5 years before 
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the diagnosis of the angiosarcoma in jejunum, and the authors 
thought the jejunal angiosarcoma as recurrent, however, a pri-
mary small bowel angiosarcoma is also possible after a 5-year 
interval since the diagnosis of the cardiac angiosarcoma [41]. 
The Wilcoxon two-sample test was used to compare the age 
distribution between male and female genders. The log-rank 
test was used to compare the survival times between different 
groups.

Case

A 73-year-old man presented with chest pain, dyspnea, melena, 
weakness, and fatigue for 3 days, and melena for 7 days since 
the discharge from a prior 3-month-long hospitalization for GI 
bleeding. No fever, chills, abdominal pain, nausea, or vomiting 
was reported. During the previous hospitalization, patient had 
received multiple blood transfusions and undergone endosco-
py and push enteroscopy that revealed Los Angeles Grade A 
erosive esophagitis, small sliding hiatal hernia, two erosions in 
the bulb, two cratered ulcers with adherent clots in D1 and D2, 
a fungating mass in D3. The biopsy of the mass showed acute-
on-chronic inflammatory cells with granulation tissue. Patient 
had no prior radiation or polyvinyl exposure and no family 
history of GI malignancy. He was a former smoker. Vital signs 
were within normal limits on admission and physical exam 
showed a non-distended, non-tender abdomen with decreased 
bowel sounds and no organomegaly.

After admission, the patient received blood transfusions, 
and underwent multiple enteroscopy, with the biopsy from a 
bleeding ulcer in D3 revealed poorly differentiated high grade 
sarcoma. Subsequently, a pylorus-preserving pancreaticoduo-

denectomy was performed; the pathology demonstrated mul-
tiple ulcerated mucosal and submucosal nodules up to 1cm in 
size of high grade angiosarcoma involving duodenum and je-
junum, and metastatic angiosarcoma in 10 of 14 peripancreatic 
and mesenteric lymph nodes. The positivity for CD34, vimen-
tin, Wilm’s tumor-1, and vWF supported the angiosarcoma 
diagnosis. Postoperative chest computed tomography (CT) 
showed masses in both lungs highly suspicious for metastasis 
that was absent 1 month prior. Patient survived 16 days after 
surgery on mechanical ventilation before family decided to 
discontinue treatment.

Literature Results

Age and gender distribution

There are 29 male and 18 female included in this study, the 
male to female ratio is 1.6:1. The ages of 18 female and 28 
male patients are obtainable. The ages of female patients 
range from 25 to 85 years, with median value of 63.5 years; 
the ages of male patients range from 25 to 87 years, with me-
dian of 69.5 years (Fig. 1, Table 1). There was no significant 
difference in the age distributions between the two genders 
(n = 28 female vs. 18 male; P = 0.772, Wilcoxon two-sample 
test).

The presenting clinical characteristics

The clinical symptoms and signs on initial presentation are 
nonspecific. The common clinical features (in descending or-
der of frequency) include abdominal pain, anemia, GI bleed-
ing, fatigue/weakness, weight loss, dyspnea, abdominal dis-

Table 1.  Age and Gender Characteristics of Patients With 
Small Intestinal Angiosarcoma

Gender Range of 
age (years)

Median age 
(years)

Mean age 
(years) n

Female 25 - 85 63.5 62.4 18
Male 25 - 87 69.5 64.7 29

Table 2.  Symptoms and Signs in Patients With Small Intestine 
Angiosarcoma

Symptom Number of  
cases

Percentage  
(%)

Abd pain 19 41.3
Anemia 16 34.8
GI bleed 12 26.1
Fatigue/weakness 9 19.6
Weight loss 8 17.4
Dyspnea 8 17.4
Abd distension/bowel obstruction 6 13.0
Anorexia 5 10.9
Nausea/vomiting 4 8.7
Acute abdomen 4 8.7
Perforation 4 8.7
Diarrhea 2 4.3
Chest pain 1 2.2

Abd: abdominal; GI: gastrointestinal.

Figure 1. Age distribution in male and female patients of small intesti-
nal angiosarcoma. There is no significant difference in age distribution 
between male and female genders (P = 0.677, Wilcoxon two-sample 
test, n = 28 and 18, respectively; the age of one male patient is miss-
ing).
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tension/bowel obstruction, anorexia, nausea/vomiting, acute 
abdomen, and bowel perforation (Table 2).

Risk factors

The development of angiosarcoma has been related to history 
of radiation exposure, certain environmental toxins or foreign 
bodies, chronic lymphedema, and genetic factors [3, 4]. There 
are 17 patients who had previous radiation exposure, among 
which 16 with therapeutic radiation, one with a 30-year-long 
exposure to both occupational radiation and polyvinyl chlo-
ride. The onset of radiation exposure is available in14 cases, 
ranging from 3 to 30 years prior to the diagnosis of angiosar-
coma, with median latency of 9.5 years. In addition, there was 
one case with hemodialysis for 21 years (Table 3). Therefore, 
based on the current data, previous heavy radioactive exposure 
is likely the most common preventable environmental risk fac-
tor for small intestinal angiosarcoma.

Anatomical distribution and stages of small intestinal an-
giosarcoma

The location of the angiosarcoma in small bowel as reported 
were (percentage of the 47 cases, in descending order): ileum 
only (29.8%), jejunum only (27.7%), unspecified small intes-
tine (23.4%), duodenum/jejunum (10.6%), duodenum only 
(4.3%), jejunum/ileum (2.1%) and duodenum/jejunum/ileum 
(2.1%) (Table 4). The jejunum and ileum are the most common 
locations for small intestinal angiosarcoma.

Among the 47 patients reported, 26 had metastatic dis-

ease, three patients with stage III, and four patients with 
stage II, others indeterminate. The metastatic sites include 
liver (11/26, 42.3%), lung (11/26, 42.3%), peritoneum (5/26, 
19.2%), spleen (4/26, 15.4%), bone (3/26, 11.5%), stomach 
(3/26, 11.5%), mesentery (3/26, 11.5%), two cases of kidney 
(2/26, 7.7%), abdominal wall (2/26, 7.7%) and retroperitoneal 
(2/26, 7.7%); and one case for each of these sites: brain, oro-
pharynx, thoracic cavity, pleura, pancreas, omentum, gall blad-
der, urinary bladder, appendix and skin (1/26, 3.8%).

Biomarkers for diagnosis

The diagnosis of small bowel angiosarcoma may be very 
challenging due to the non-specific clinical, radiological and 
histopathological features as seen in our and previously re-
ported cases [1, 5-45]. Imaging studies including CT, magnet-
ic resonance imaging (MRI), positron emission tomography 
(PET) scan, and ultrasound can be used to define the extent of 
abdominal angiosarcoma prior to operation. Endoscopy and 
enteroscopy help detect the source of bleeding. Although the 
biopsy done by endoscopy and/or enteroscopy may lead to the 
appropriate diagnosis, it may be overlooked initially as in our 
case. Surgical resection and subsequent immunohistochemi-
cal studies are therefore required for a definitive diagnosis [3, 
4].

Histological characteristics of angiosarcoma may provide 
useful clues for diagnosis. Angiosarcoma can be classified into 
different subtypes based on the cytologic appearance: spindle-
shaped endothelial cells, epithelioid with large rounded or po-
lygonal cells, and pleomorphic or mixed phenotypes as in most 
angiosarcoma [21]. Areas of irregular anastomosing vascula-
ture lined by atypical endothelial cells are readily identifiable 
in histology study. However, the existence of anaplasia in most 
of angiosarcomas makes it challenging to distinguish such tu-
mors from other undifferentiated ones such as melanoma or 
carcinoma. Therefore immunohistochemistry is mandatory to 
establish the definitive diagnosis of angiosarcoma. Expression 
of endothelial markers CD31, CD34, von Willebrand factor 
(vWF), Ulex europaeus agglutinin 1 (UEA-1), Friend leuke-
mia integration 1 (Fli-1), endothelin-1, vascular endothelial 
growth factor (VEGFR), and erythroblast transformation spe-
cific related gene (ERG) can help identify angiosarcomas, each 
with different sensitivity and specificity (Table 5, [2, 46-51]), 

Table 3.  Risk Factor for Small Intestinal Angiosarcoma in Re-
ported Cases

Risk factor Number of cases Percentage (%)
Hemodialysis 1 2.2
Radiation only 16 35.6
Radiation/Polyvinyl 1 2.2
Unspecified 27 60.0
Total 45 100.0

Table 4.  Location of Small Intestinal Angiosarcoma

Location Percentage (%)
Duodenum 4.3
Duodenum/Jejunum 10.6
Duodenum/Jejunum/Ileum 2.1
Jejunum 27.7
Ileum 29.8
Jejunum/Ileum 2.1
Unspecified small intestine 23.4
Total 100.0

Table 5.  Sensitivity and Specificity of Some Markers for Angio-
sarcoma Diagnosis [2, 46-51]

Marker Sensitivity Specificity
CD31 77-100% High
CD34 40-100% Low
vWF 50-84% High
UEA-1 70-87% Low
Fli-1 94% high
ERG 100% high

ERG: erythroblast transformation specific related gene; UEA-1: Ulex 
europaeus agglutinin 1.
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among which the vWF, UEA-1 and CD31 are considered the 
most useful for the diagnosis of poorly differentiated cases [1].

However, some of these markers may be lost due to pro-
gressive tumor dedifferentiation. Otherwise, epithelioid angio-
sarcoma may express cytokeratins, which makes it difficult to 
distinguish it from poorly differentiated carcinomas. There-
fore, a number of other markers with different tissue specificity 
including lymphatic endothelial (lymphatic vessel endothelial 
hyaluronan receptor-1/Lyve-1 or podoplanin/D2-40), smooth 
muscle (desmin), neural (S100, SOX10), epithelial (keratin), 
stromal (CD117, DOG1), melanocytic (HMB-45, melan-A), 
human herpes virus 8 (HHV-8), and mesothelial (calretinin, 
CK5/6, HBME-1 and WT-1) can be used to distinguish angio-
sarcoma from other tumors such melanoma [3, 26, 48].

The markers used in the reported cases of small intestinal 
angiosarcoma are summarized in Table 6. Among which, col-
lagen IV, a marker for basal lamina collagen has proven to be 
a powerful tool in the identification of endothelial neoplasm 
in combination with other markers [52]. Overexpression of 
vimentin, a marker for epithelial-mesenchymal transition, is 
linked to accelerated tumor growth, tissue invasion, and poor 
outcome [53].

The expression of those endothelial markers is heteroge-
neous in different types of vessels of various organs [49, 54]. 
Also, unusual expression patterns and loss of endothelial mark-
ers are common findings in angiosarcomas [55]. Therefore, a 
combination of multiple markers may markedly improve the 
sensitivity and specificity in the diagnosis in challenging an-
giosarcoma cases (Table 7, [2, 50, 56-58]).

Treatment and outcome

The treatment modalities are available in 45 patients with small 
intestinal angiosarcoma (Table 8), among which 31 patients 
underwent resection alone (26 cases with obtainable survival 
times); eight had resection/chemotherapy (seven with survival 
times); two with surgery/chemotherapy/radiation therapy (both 
with survival times reported); one patient received surgery, but 
it is unclear if other treatment modality was added subsequent-
ly (with survival time); one patient received chemotherapy 
only (with survival time); one had chemotherapy/radiation 
(with survival time), and one patient treated was Argon plasma 
coagulation (APC, with survival time), the treatment for two 
patients are unavailable (with survival time). The chemother-
apy agents used as single or in combination are anthracycline 

Table 6.  Markers Used for Immunohistochemical Studies in 
Reported Cases

Markers Number of positive cases Percentage (%)
vWF 26 55.3
CD31 25 53.2
CD34 17 36.2
Vimentin 13 27.7
UEA-1 6 12.8
Keratin 4 8.5
Collagen IV 2 4.3
Anti-endothelin-1 1 2.1
WT-1 1 2.1
ERG 1 2.1

UEA-1: Ulex europaeus agglutinin 1; ERG: erythroblast transformation 
specific related gene.

Table 7.  Markers Useful for Angiosarcoma Differentiation [2, 50, 56-58]

Tumors Positive stain Negative stain Variable stain
Angiosarcoma CD31, vWF, Fli-1, vimentin S-100, EMA, SMA, HHV-8 LNA-1 CD34, CK, D2-40, Bcl-2
Kapasi sarcoma HHV-8 LNA-1, D2-40 S-100, EMA, SMA, Bcl-2
Carcinoma CK, EMA, mucin CD31, CD34, vWF, Fli-1
Melanoma S-100, HMB-45, melan-A, vimentin CD31, CD34, vWF, FLI-1
Malignant mesothelioma Calretinin, WT-1, CK5/6, HBME-1, vimentin CD31, CD34, vWF, Fli-1
Epithelioid sarcoma CK, EMA, vimentin vWF, Fli-1, S-100 CD31, CD34
Hemangioendothelioma CD31, CD34, vWF, Fli-1 EMA CK, SMA
Anaplastic large cell lymphoma CD30, CD45, pan–T-cell marker CD31, CD34, vWF, Fli-1

CK: cytokeratin; HBME-1: Hector Battifora mesothelial-1; HHV-8 LNA-1: human herpesvirus type 8 latent nuclear antigen-1; EMA: epithelial mem-
brane antigen; Fli-1: Friend leukemia integration 1; SMA: smooth muscle actin; WT-1, Wilms tumor-1.

Table 8.  Therapeutic Modalities in Reported Cases

Therapeutic modalities Number of cases Percentage (%)
Surg 31 66.0
Surg/Chemo 8 17.0
Surg/Chemo/Rad 2 4.3
Surg/NA 1 2.1
Chemo 1 2.1
Chemo/Rad 1 2.1
APC 1 2.1
Unspecified 2 4.3
Total 47 100.0

Surg: surgery; Chemo: chemotherapy; Rad: radiation therapy; APC: ar-
gon plasma coagulation. NA: the other modality not available.
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(three cases), paclitaxel (three cases), dacarbazine (two cases), 
cisplatin (one case), thalidomide (one case), vincristine (one 
case), and cyclophosphamide (one case).

Among the 26 patients treated with surgery alone and in-
cluded for survival analysis, 16 had metastatic disease at di-
agnosis, two with stage III, while the stages of the other eight 
patients indeterminate. Six out of the seven patients treated 
with surgery plus chemotherapy were found to have metastatic 
lesions at diagnosis, while the other one was indeterminate. 
Furthermore, almost all of the patients with metastatic small 
bowel angiosarcoma underwent surgical resection with or 
without additional treatment modalities: surgery alone (18/26, 
69.2%), surgery plus chemotherapy (6/26, 23.1%), surgery 
plus chemotherapy and radiation (1/26, 3.8%), and only one 
patient was treated with APC (1/26, 3.8%).

The median survival times are obtainable for 41 patients 
(as reported or from personal communications). The median 
survival time is 150 days (range 9 to more than 3,720 days) 
days after diagnosis (Fig. 2a). The median survival times are 
300 days for female (n = 15) and 120 days for male patients 
(n = 26), with no significant difference between the genders 

(log-rank test: z = 0.17; P = 0.86; Fig. 2b). The overall 1-, 2-, 
3-, and 5- year survival rates are 36.6%, 14.6%, 12.2%, and 
2.4% respectively. The survival rates are markedly lower than 
that of the primary soft-tissue sarcomas (5-year survival of 
50-60%), and overall angiosarcomas (5-year survival of about 
35%) [1].

The survival times in different treatment groups are fur-
ther summarized (median survival time) as showed in Figure 
3. There is a significant difference in the survival times be-
tween patients treated with surgical resection only (range 8 - 
3,720 days; median 96.5 days, n = 26) compared with surgery/
chemotherapy (range 150 - 1,080 days, median 420 days, n = 
7; log-rank test, z = 2.2; P = 0.0275). Due to the small number 
of cases for other treatment modalities, only range and me-
dian survival times are provided here: surgery/chemotherapy/
radiation (range 1,020 - 1,440 days, median 1,230 days, n = 2); 
upfront surgery but with unknown subsequent therapy (1,080 
days, n = 1); chemotherapy only (median 120 days, n = 1); 
chemotherapy/radiation (540 days, n = 1), APC (42 days, n = 
1); unspecified treatment (range 120 - 510, median 315 days, 
n = 2).

Figure 2. (a) Survival analysis of patients with small intestinal angiosarcoma. (b) There is no gender difference in the survival 
times between male and female patients (0 = female, 1 = male; Log-rank test, z = 0.17, P = 0.86, n = 15 and 26, respectively).

Figure 3. Survival times in different treatment groups. The survival time is longer in patients received resection/chemotherapy 
compared to that in patients underwent surgery alone (*P = 0.0275; Log-rank test; n = 7 and 26, respectively). The survival times 
in other treatment groups are not compared due to the limited case numbers. *Compared to treatment with patients treated 
with surgery only. APC: argon plasma coagulation; Chemo: chemotherapy; NA: the other modality not available; Rad: radiation 
therapy; Surg: surgery.
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Discussion

The incidence, risk factors, symptoms, diagnosis, treatment, 
and survival time of total of 47 cases of small bowel angiosar-
coma reported in English literature are analyzed (including our 
case). Most of the patients demonstrated nonspecific GI symp-
toms upon initial presentation and at advanced cancer stages, 
which might contribute to the late diagnosis and resultant short 
survival time. The prompt diagnosis not only requires high in-
dex of vigilance, but the use of markers such as vWF, UEA-1, 
and CD31 [1]. The ages at diagnosis range from 25 - 87 years, 
with median of 68.5 years. Prior radiation exposure was re-
ported in 36% of cases included, with a median latency of 9.5 
years, suggesting a causal role of radiation in the carcinogen-
esis of small bowel angiosarcoma. The overall median survival 
time is 150 days. Although there is no significant difference in 
the survival time between the two genders, the median survival 
time in female seems to be longer than that of male patients 
(300 vs. 120 days, respectively; P = 0.86). The lack of statisti-
cal significance might be related to the small number of cases 
included.

Due to the rarity of the small intestinal angiosarcoma there 
remains a lack of randomized clinical trials and recommenda-
tions for the treatment. Generally the management includes in-
itial control of anemia and bleeding followed by resection and/
or chemotherapy. Surgery is the first line modality for local-
ized resectable tumors, which may also be used for palliative 
relief in patients with metastatic disease. For localized angio-
sarcoma, complete radical resection (R0) with wide margins is 
the primary treatment of choice. However, involved margins 
(R1 or R2 resection) are common due to diffuse tissue infil-
tration, and often multifocal characteristics of angiosarcoma, 
which leads to a worse prognosis, therefore adjuvant radiation 
therapy may be employed. Radiation therapy alone is largely 
inadequate, and further radiotherapy is usually avoided for 
radiation-induced angiosarcomas. The role of neoadjuvant or 
adjuvant chemotherapy for angiosarcoma is unclear [1]. The 
adjuvant therapy regimens are generally empiric and based on 
the protocols for cutaneous angiosarcoma [17, 21, 31]. Neoad-
juvant chemotherapy may be considered in patients with ad-
equate functional status, while adjuvant chemotherapy can be 
continued in patients responding to initial neoadjuvant chemo-
therapy.

Although the evidence is limited, the metastatic angio-
sarcoma is primarily treated with cytotoxic chemotherapy. 
The drugs used for the treatment of angiosarcoma include 
paclitaxel, docetaxel, vinorelbine, sorafenib, sunitinib, and 
bevacizumab [59-65]. The recommended treatment for un-
resectable or stage IV intra-abdominal soft tissue sarcoma is 
to downstage the tumor first with combination chemotherapy, 
chemoradiation or radiation therapy, followed by subsequent 
treatment based on the resectability. If the tumor is resectable 
based on the imaging assessment, treatment with surgery, or 
preoperative radiation or chemotherapy then surgery may be 
used; if unresectable, palliative treatment with chemotherapy, 
radiation therapy, surgery for symptomatic control, support-
ive care can be considered, or observation in asymptomatic 
patients [65]. However, as described above, the vast majority 

of the patients with metastatic small bowel angiosarcoma un-
derwent surgical resection with or without additional treatment 
modalities (25/26, 96.2%).

The addition of chemotherapy to surgery appears to have 
a survival benefit. The survival time in patients received sur-
gery plus chemotherapy is longer than that in ones underwent 
surgery only (420 days, n = 7 vs. 96.5 days, n = 26, respec-
tively; P = 0.0019). Although the survival may be affected by 
the disease stages at diagnosis, it is less likely to explain the 
difference described above, since a higher percentage of cases 
received surgery and adjuvant chemotherapy was metastatic (6 
out of 7, 85.7%), in contrast to that treated with surgery only 
(16 out of 26, 61.5%). However, due to the small sample size, 
the difference in the survival times between those treatment 
groups may not reflect the true effects of the specific treatment 
modalities. Further studies are required to determine the opti-
mal treatment strategy for this rare disease entity.

The information provided in this study would help the 
physicians, especially gastroenterologists, to better understand 
clinical feature and management of small intestine angiosar-
coma and maintain a high level of vigilance, which is essential 
for the early recognition of this rare but fatal disease. Further 
studies are needed for the development of better approaches 
for prevention, early diagnosis, and effective therapy.
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