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Abstract
BACKGROUND
Angiosarcoma is a highly malignant soft-tissue sarcoma derived from vascular endothelial cells that mainly occurs in the skin and subcutaneous tissues. Small-intestinal angiosarcomas are rare, and the prognosis is poor.

CASE SUMMARY
We reported a case of primary multifocal ileal angiosarcoma and analyze previously reported cases to improve our understanding of small intestinal angiosarcoma. Small intestinal angiosarcoma is more common in elderly and male patients. Gastrointestinal bleeding, anemia, abdominal pain, weakness, and weight loss were the common symptoms. CD31, CD34, factor VIII-related antigen, ETS-related gene, friend leukemia integration 1, and von Willebrand factor are valuable immunohistochemical markers for the diagnosis of small-intestinal angiosarcoma. Small-intestinal angiosarcoma most commonly occurs in the jejunum, followed by the ileum and duodenum. Radiation and toxicant exposure are risk factors for angiosarcoma. After a definite diagnosis, the mean and median survival time was 8 mo and 3 mo, respectively. Kaplan-Meier survival analysis showed that age, infiltration depth, chemotherapy, and the number of small intestinal segments invaded by tumor lesions were prognostic factors for small intestinal angiosarcoma. Multivariate Cox regression analysis showed that chemotherapy and surgery significantly improved patient prognosis.

CONCLUSION
Angiosarcoma should be considered for unexplained melena and abdominal pain, especially in older men and patients with a history of radiation exposure. Prompt treatment, including surgery and adjuvant chemotherapy, is essential to prolonging patient survival.
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Core Tip: Small intestinal angiosarcoma is a rare malignant soft tissue tumor. We report a primary multifocal ileal angiosarcoma with metastases to the adrenal gland and lumbar spine. The patient died 4 mo after surgical resection. Further, we collected relevant case reports and analyzed statistically. We concluded that small intestinal angiosarcoma tend to occur in elderly men. Melena and anemia were the most common symptoms. The diagnosis depended on microscopic morphology and immunohistochemistry. CD31, CD34, factor VIII-related antigen, ETS-related gene, friend leukemia integration 1, and von Willebrand factor were valuable diagnostic markers. Surgery and chemotherapy could improve the prognosis of patients.

INTRODUCTION
Angiosarcoma is a rare malignant mesenchymal sarcoma that arises from vascular or lymphatic endothelial cells and accounts for only 1%-2% of all soft tissue sarcomas[1]. Angiosarcoma can invade any location in the body due to the widespread distribution of the blood and lymphatic systems[2]. Angiosarcoma has skin, visceral, and soft tissue subtypes, with visceral angiosarcoma accountings for 15%-47% and being more challenging to diagnose than the other subtypes[3]. Small intestinal angiosarcoma has a low incidence and presents with atypical abdominal pain, weight loss, nausea, vomiting, and gastrointestinal bleeding[4]. Various factors, including trauma, vinyl chloride, and radiation, have been implicated in the development of angiosarcoma. However, morbidity following exposure to these risk factors is rare. For example, a previous follow-up study showed that the overall risk of angiosarcoma after radiotherapy ranged from 0.01%-0.30%[5]. Timely diagnosis of small intestinal angiosarcoma is challenging owing to the diversity and non-specificity of the clinical symptoms, signs, and limited diagnostic methods, resulting in poor prognosis[6].
In this study, we report a case of primary small-intestinal angiosarcoma with lumbar and bilateral adrenal metastases. Furthermore, we retrospectively analyzed previously reported cases to explore the clinicopathological factors, diagnosis, treatment, and prognosis of small-intestinal angiosarcoma to further optimize the management and treatment of the disease.

CASE PRESENTATION
Chief complaints
A 70-year-old Chinese man presented with abdominal pain and melena for 4 mo.

History of present illness
The patient’s symptoms had started four months earlier, accompanied by distension, constipation, poor appetite. There was no apparent cause. The patient had lost 15 kg.

History of past illness
The patient had a history of hypertension but no history of abdominal surgery, toxicity, or radiation exposure.

Personal and family history
The patient denied any family history of malignant tumors.

Physical examination
Physical examination revealed a chronically ill man. In addition, his abdomen was mildly swollen, with tenderness around the navel.

Laboratory examinations
Laboratory data revealed hemoglobin, hematocrit, and C-reactive protein levels of 10.1 g/dL, 30.8%, and 17.18 mg/L, respectively. The tumor marker levels were not elevated.

Imaging examinations
Electron gastroscopy and colonoscopy revealed no abnormalities. Computed tomography (CT) revealed that the part of the lower abdominal intestinal wall was significantly thickened with different degrees of enhancement in the arterial phase. In addition, bilateral adrenal masses and multiple soft-tissue nodules were noted in the right perirenal fascia (Figure 1). Magnetic resonance imaging (MRI) showed local abnormally enhanced nodules in the cauda equina at the L1/L2 Level; thus, metastasis was considered. Moreover, multiple nodules with abnormal signals in the bilateral adrenal area and right kidney were apparent, also leading to the consideration of metastasis (Figure 2). Electron enteroscopy revealed continuous periannulus ulcers 2.4-2.5 m above the ileocecal valve (Figure 3). The ulcer surface was covered with mucous moss, and the surrounding mucosa showed an irregular eminence, bled easily when touched, and had a hard texture.

PATHOLOGIC FINDINGS
A laparotomy was performed that revealed multiple grayish-red ulcerative tumors in the mucosa of the ileum, with a thin film of foul moss on the surface (Figure 4). An 8 cm × 6 cm ulcerative mass was also detected 2 m distal to the ligament of Treitz, resulting in intestinal obstruction. All lesions were resected and sent for pathological examination. Microscopically, the tumor tissues were hemorrhagic and necrotic. Spindle tumor cell infiltration was observed with round or spindle nuclei, thick chromatin, and mitotic images. Giant tumor cells were arranged in cords or scattered singly. Some tumor cells formed vascular channels with erythrocytes in the center, and parts of the lumen anastomosed with each other (Figure 5). Tumor cells infiltrated the subserosal layer. No tumor tissue was detected at the resection margins or perienteral lymph nodes. Immunohistochemistry results showed that the tumor cells were positive for CD31, vimentin, ETS-related gene (ERG) and p53, but negative for CK (Pan), epithelial membrane antigen (EMA), CD34, SMA, CD117, DOG1, S100, Melan A, HMB45, and MyoD1. The Ki-67 proliferation index was 40%.

FINAL DIAGNOSIS
According to the pathological findings, the patient was definitely diagnosed with small intestinal angiosarcoma.

TREATMENT
The patient received R0 resection of small intestinal sarcoma with D2 Lymph node dissection and further functional end-to-end anastomosis. General supportive treatment was provided postoperatively. Further chemotherapy and molecular targeted therapy were suggested, but the patient declined owing to financial constraints.

OUTCOME AND FOLLOW-UP
Following surgery, the patient’s symptoms were relieved and there was no further melena. The patient was discharged following an improvement in his general condition. Shortly after discharge, the patient developed anorexia and diarrhea. However, the patient did not visit the hospital for review. He died four months later.

DISCUSSION
Literature review
We searched PubMed, Embase, Web of Science, and CNKI for cases of small intestinal angiosarcoma (updated until August 01, 2022). Only original reports published in English language were included. The search terms were ("small bowel" OR "small intestine" OR "small intestinal") AND ("adenocarcinoma" OR "hemangiosarcoma" OR "angiomatous sarcoma"). Including our case, a total of 82 cases was collected[1-4, 6-77]. Of all the cases, 62 were primary, and 14 were secondary. The primary site of 6 cases could not be determined as the tumor lesions were found at multiple sites simultaneously. The basic clinical data of the patients are presented in Table 1. Prognostic information was available for 62 cases and an endpoint event (death) was observed in 52. SPSS software was used for statistical analyses. Survival curves were obtained using the Kaplan-Meier method (log-rank test). Univariate and multivariate analyses were performed using the Cox proportional hazards model. Categorical variables were compared using the chi-squared test. All tests were two-tailed, and statistical significance was set at P < 0.05 unless otherwise stated. Data are presented as mean ± SD.

Age and gender characteristics of the patients
Of the 82 patients, 55 were men, and 27 were women, with a male-to-female ratio of 2.04:1.00. The ages of 55 men and 26 women were available (Table 2). The mean age of men was 64.44 years ± 14.92 years, with a range of 25-87 years; the mean age of women was 60.85 years ± 22.73 years, with a range of 20-92 years. The patients’ age distribution is shown in Figure 6. There was no significant difference in age distribution between men and women (P = 0.339, Chi-square test).

Clinical symptoms and complications
The most frequent clinical symptoms (in order of frequency) were gastrointestinal bleeding (62.20%), anemia (57.32%), abdominal pain (37.80%), weakness (23.17%), weight loss (18.29%), shortness of breath (15.85%), nausea (13.41%), abdominal distention (12.20%), and loss of appetite (9.76%) (Table 3). Symptoms caused by angiosarcoma are challenging to distinguish from those of patients with gastrointestinal tumors, ulcers, and inflammatory diseases. The possibility of angiosarcoma should be considered in patients with unexplained gastrointestinal bleeding. The common abdominal complications were intestinal obstruction (18.29%), intestinal perforation (13.41%), intussusception (4.88%), and intraperitoneal hemorrhage (2.44%), which can result in an acute abdomen requiring emergency surgical management.

Detection of angiosarcoma lesions
The examination of the small intestine is difficult because of its anatomical location and structure. In recent years, the diagnostic rate of small-intestinal diseases has improved with the development of capsule endoscopy and enteroscopy. Among the cases collected, small bowel lesions or abnormalities were detected first by endoscopy in 23 cases, by CT in 12 cases, and capsule endoscopy in 6 cases. In addition, digestive tract radiography, MRI, barium meal, positron emission tomography (PET), and other examinations helped to detect lesions. In 26 cases, lesions were found by exploratory laparotomy, including those with an acute abdominal disease requiring emergency surgery and those in whim imaging and endoscopy examinations did not detect the lesion. In three cases, lesions were found on autopsy. The morphology of small intestinal angiosarcoma varies. Endoscopically, the tumors appear as deep or shallow ulcers, polyps, fungating lesion[22], nodules, huge masses, superficial elevations, depressions[48], or thickening and congestion of the small bowel wall[35]. Some lesions show varying degrees of hemorrhage[21,32,44,59] or are covered with filthy moss. On the CT scan, small intestinal angiosarcoma was characterized by segmental wall thickening of the small intestine[10,12,58,75,76], apple core lesion[11] and occupying lesion[6,20,33,67,70], with enlargement of the surrounding lymph nodes[52]. Necrosis was observed in the center of some lesions[33]. Contrast-enhanced CT scans showed different degrees of enhancement[4,57,61].

Diagnosis of small intestinal angiosarcoma
The diagnosis of angiosarcoma depends mainly on morphological characteristics and immunohistochemistry. Abnormal and malignant endothelial cells are the hallmarks of angiosarcoma and can be round, polygonal, spindle-shaped, or epithelioid in appearance. Well-differentiated angiosarcoma presents as well-formed vessels, papillary vascular spaces, or anastomotic narrow vascular channels with visible red blood cells in the lumen[29]. Poorly differentiated angiosarcomas are solid tumors characterized by continuous sheets of malignant cells[29]. Local necrosis and bleeding of tumor tissue are common. Table 4 presents the expression of immunohistochemical markers in the collected cases. CD31, CD34, factor VIII-related antigen (VIII), ERG, friend leukemia integration 1 (Fli-1), and von Willebrand factor (vWF) are important immune-positive markers of angiosarcoma. CD31 (49/49), ERG (10/10), FLI-1 (6/6), and vWF (2/2) were all positive in the stained cases. CD34 had a sensitivity of 75% (30/40), and VIII had a sensitivity of 89.7% (26/29). Besides, the immunohistochemistry results for EMA (16/17), SMA (10/10), CD117 (10/10), desmin (11/11), and S100 (27/28) were mostly negative in the collected angiosarcoma cases.

Distribution, characteristic, and metastasis of the lesions
The location of the small intestinal angiosarcoma, in descending order, was jejunum (28.0%), ileum (19.5%), duodenum (12.2%), whole small intestine (12.2%), duodenum/jejunum (11.0%), jejunum/ileum (6.1%), and unspecified small intestine (11.0%) (Table 5). Of the 76 cases that reported a definite location of the lesion, 42 cases invaded the jejunum (55.3%, A + D + E), 40 cases invaded ileum (52.6%, B + D + E + F) and 29 cases invaded duodenum (38.2%, C + D + F). There were 49 cases (64.5%) involving a single segment of the small intestine (A + B + C), 14 cases (18.4%) involving two segments of the small intestine (E + F), and 10 cases (13.2%) involving the entire small intestine. The characteristics of angiosarcoma lesions are shown in Table 6. Angiosarcomas of the small intestine tend to be multifocal (multifocal/single focal = 1.8). The size of the lesions varied, with a maximum diameter of < 40 mm for 38 Lesions and > 40 mm for 14 Lesions. The largest reported lesions can be up to 240 mm in diameter[33]. In two cases, the tumor lesions showed diffuse distribution[23,40]. Angiosarcoma lesions present as ulcer type (15.66%), superficial type (9.64%), diffuse infiltration type (7.23%), and protrusion (49.4%) types, including mass, polyp, mushroom type, and so on. Microscopically, the lesions invaded the mucosa in 3 cases, submucosa in 4 cases, muscularis propria in 5 cases, and serosa in 7 cases. In one case, the tumor lesion was located under the serosa. Among the 62 cases of primary small intestinal angiosarcoma, 35 cases (56.5%) had distant metastasis, 23 cases (37.1%) had no distant metastasis, and the other 4 (6.5%) were not specified (Table 7). The most frequent metastatic sites were the lung (22.6%), liver (21.0%), large intestine (21.0%), spleen (8.1%), bone (8.1%), pleural (6.5%) and stomach (6.5%). Of the 14 sary cases, 4 were primary in the skin of the head and face, 4 in the liver, 4 in the spleen, and one each in the pleuropulmonary, thyroid, sternocleidomastoid muscle, and rectum. Systemic examination and careful exploration are necessary for patients with angiosarcoma to prevent missing multiple or metastatic lesions. 

Risk factors
A total of 21 cases had a clear history of radiation, including 15 women and 6 men (Table 8). There were 20 cases with a history of radiation therapy for tumors, and the remaining 1 had 30 years of severe occupational exposure to radiation and polyvinyl chloride. The time from radiation exposure to diagnosing small intestinal angiosarcoma fluctuated from 7 years to 45 years, with an average of 16.12 years ± 10.05 years. The radiation sites were located in the pelvis in 16 cases, chest in 2 cases, abdomen in 1 case, and neck in 1 case. The radiation dose ranged from 15 Gray to 60 Gray, with a mean of 48.03 Gray ± 14.18 Gray. Among the female patients, 10 were treated with radiation for uterine tumors, 2 for breast cancer, 2 for ovarian tumors, and 1 for colon cancer; of the male patients, 2 for prostate cancer, 1 for abdominal lymphoma, 1 for tonsil cancer, and 1 for pelvic chondrosarcoma. In addition, a 45-year-old male patient had a history of hemodialysis for up to 21 years due to chronic renal insufficiency[46], and a 72-year-old male patient worked in the construction industry and may have had a long history of toxicological exposure[9].

Treatment
Treatment modalities were available for 74 cases among the reported cases. Among them, 42 patients (51.2%) underwent surgical resection only; 12 patients (14.6%) underwent surgical resection and chemotherapy; 11 patients (13.4%) received conservative treatment or no treatment; 5 patients (6.1%) received chemotherapy only; one underwent surgical resection, chemotherapy, and radiation therapy; one was treated with chemotherapy, radiotherapy, and immunotherapy; and one was treated with argon plasma coagulation. Of the patients who received chemotherapy, 2 with doxorubicin; 1 with paclitaxel plus carboplatin; 1 with adriamycin, vincristine, dacarbazine and Cytoxan; 1 with liposomal non-pegilated doxorubicin and Ifosfamide. Bevacizumab was the immunotherapy drug. Some patients required repeated blood transfusion treatment owing to anemia caused by chronic gastrointestinal blood loss[3,28].

Prognostic factors
We collected the survival time and status of 62 patients and performed a prognosis analysis. The mean survival of patients with small intestinal angiosarcoma was 234.77 d ± 41.88 d, with a range of 3 d to 3 years. Median survival time was 90.00 d ± 20.56 d. Respiratory failure, hemorrhagic shock, and multiple metastases were common causes of death. Kaplan-Meier survival analysis showed that age (P = 0.033), infiltrating depth (P = 0.038), chemotherapy (P = 0.025), and the number of small intestinal segments tumor involved (P = 0.020) were prognostic factors for small intestinal angiosarcoma (Figure 7). Sex, risk factors, acute abdomen, tumor origin, tumor size, number of tumor lesions, and distant metastasis had no significant effect on patient prognosis (P > 0.100). In the COX regression survival analysis, infiltration depth was eliminated owing to a large amount of missing data. Univariate COX regression analysis showed that age > 65 years (P = 0.047) and tumor lesions involving three whole segments (P = 0.020) of the small intestine, without chemotherapy (P = 0.032) were risk factors for small intestinal angiosarcoma (Table 9). We included factors with P < 0.100 in the univariate COX regression analysis into the multivariate analysis to avoid missing important influencing factors. The results showed that chemotherapy [P = 0.038, HR: 0.442 (0.205-0,956)], and surgery [P = 0.028, HR: 0.407 (0.182--0.908)] effectively improved patient prognosis (Table 10).

DISCUSSION
Primary small intestinal malignancies are rare, accounting for < 2% of gastrointestinal tumors[36]. Small intestinal malignant tumors are often discovered late, due to their nonspecific symptoms and limited examination methods, resulting poor prognosis[51]. Gastrointestinal bleeding caused by small intestinal angiosarcoma is difficult to detect using routine gastroscopy and electronic colonoscopy[17]. CT, capsule endoscopy[25], PET[29], tagged red blood cell scanning[18], and push enteroscopy[28] may aid in the detection of small intestinal lesions. However, lesions were not detected in some patients after multiple examinations, thus necessitating surgical exploration. Even with endoscopic tissue biopsies, definitive diagnosis requires several attempts in some patients[9]. Thus, small intestinal angiosarcoma should be considered in patients with early abdominal symptoms, especially in older adults with melena, to avoid rapid disease development due to missed diagnosis.
Angiosarcoma is an aggressive tumor with high lymph node and peripheral metastases[51]. In our literature review, primary small intestinal angiosarcoma had a distant metastasis rate of at least 56.5%. Small intestinal angiosarcoma often metastasizes to the lungs, liver, large intestine, and spleens. Respiratory failure due to pulmonary metastases is a common cause of death in patients with small intestinal angiosarcoma (15 cases). There was one case of metastasis to an uncommon site, the right atrial appendage and right ventricular septum, with a survival of only 12 d[34]. Therefore, for patients diagnosed with angiosarcoma of the small intestine, systemic examinations, such as PET-CT, are recommended, with attention paid specifically to pulmonary metastases.
Depending on the degree of differentiation, angiosarcoma can develop and range from being a well-differentiated vascular form to a poorly differentiated solid tissue. The solid growth pattern of angiosarcoma consists of two cell types: Sheets of spindle-shaped or large, polygonal epithelioid-type cells with a high mitotic rate[29]. The specific angiosarcoma subtype consisting of epithelioid tumor cells is called epithelioid angiosarcoma[32]. Epithelioid morphology is typical, but it can also express endothelial-related markers, such as cytokeratin, leading to confusion with other entities, such as malignant melanoma, fibrosarcoma, mesothelioma, or sarcoma with epithelioid features (particularly gastrointestinal stromal tumors)[10,28].
Immunohistochemistry is essential for the diagnosis of angiosarcoma. Positive expression of endothelial markers, including CD31, CD34, factor VIII, ERG, Fli-1, and vWF, help define the vascular nature of the tumor[3]. CD31 and ERG show the highest positive detection rates. The specificity of CD34 is relatively low and is positively expressed in 60%-70% of gastrointestinal stromal tumors[78]. Vimentin is a marker of epithelial-mesenchymal transition, and its overexpression in tumors is closely related to accelerated growth, invasion, and poor prognosis[52]. Vimentin is also widely expressed in other tumors, including melanoma, malignant mesothelioma, and epithelioid sarcoma, thus lacking reliability in the differential diagnosis of angiosarcoma[3]. As a negative marker in angiosarcoma, S-100 proteins help differentiate angiosarcoma from carcinoma and melanoma[10]. EMA cannot be used definitively in the differential diagnosis of angiosarcoma as it can be positive for epithelioid angiosarcoma[3,52]. CD117 is commonly used to diagnose gastrointestinal stromal tumors[78]. However, previous studies have shown that > 50% of angiosarcomas are positive for CD117[79]. Additionally, epithelioid and some non-epithelioid angiosarcoma cases may express keratin[3,76].
The prognosis for small intestinal angiosarcoma is poor, and the one-year survival rate was only 20.8% among the cases reviewed in the present study. Old age, infiltration depth, and involvement of two or all segments of the small intestine are risk factors for poor prognosis. Multivariate Cox regression analysis showed that surgery and chemotherapy can significantly improve the prognosis of patients with small intestinal angiosarcoma. In addition to surgical resection and chemotherapy, nutritional support, medication or endoscopic hemostasis, blood transfusion, and other treatments are also important. Local radiotherapy is also an alternative treatment.
With the development and clinical application of molecular targeted drugs, molecular targeted therapy for tumors has become a research hotspot in medical oncology. Studies have shown that vascular endothelial growth factor (VEGF) and its receptor (VEGFR) are highly expressed in angiosarcoma. VEGF and VEGFR inhibitors or multi-tyrosine kinase inhibitors, including bevacizumab and pazopanib, are potential drug targets for angiosarcoma. Malignant vascular tumors, including angiosarcoma, express high levels of adrenergic receptors. Targeting these receptors with drugs such as protamine inhibited tumor growth in mouse vascular cell lines[80]. In addition, a few cases with cutaneous angiosarcoma showed significant responses to checkpoint inhibitors, including pembrolizumab, anti-PD-L1 antibody, and anti-CTLA-4 antibody[81]. However, existing immunotherapy clinical trials mostly focused on cutaneous angiosarcoma, and relevant research on small intestinal angiosarcoma is lacking. Bevacizumab was administered to only one patient with angiosarcoma of the small intestine. However, due to the rapid progression of the patient’s disease and failure to take drugs regularly, it was impossible to objectively evaluate its effect[17].

CONCLUSION
This study reported a case of multiple small intestinal angiosarcomas that resulted in intestinal obstruction with lumbar and bilateral adrenal metastases. Furthermore, we summarized the clinical features, diagnosis, treatment, and prognosis of 82 reported cases of small intestinal angiosarcoma. We found that small intestinal angiosarcoma occurred mainly in older men, and the most common symptom was gastrointestinal bleeding, which mainly manifested as melena. The main treatment methods were surgical resection and chemotherapy, which effectively improved patients’ survival. This will help clinicians to understand small intestinal angiosarcomas and guide their clinical diagnosis and treatment. However, statistical bias is inevitable because of the small sample size. In addition, few clinical trials are related to chemotherapy and immunotherapy, and treatment methods are limited. Therefore, we expect that statistical analysis of larger samples and drug clinical trials will improve patients’ clinical management and prognosis with small intestinal angiosarcoma.
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Figure Legends
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Figure 1 Computed tomography showed segmental thickening of the small intestine (white arrow), with lesion enhancement in the arterial phase. A: Arterial phase; B: Venous phase; C: Balanced phase; D: Coronal plane; E: Adrenal masses.
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Figure 2 Magnetic resonance imaging showed local abnormally enhanced nodules (white arrow) at the L1/L2 Level in the cauda equina. A: T1 phase; B: T2 phase.
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Figure 3 Electronic double-balloon enteroscopy. A-C: Electronic double-balloon enteroscopy showed continuous periannulus ulcers 2.4-2.5 m above the ileocecal valve, covered with mucous moss.
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Figure 4 During the operation, multiple grey-red ulcerative tumors were observed in the ileum mucosa covered with moss. In addition, an 8 cm × 6 cm ulcerative mass (white arrow) resulted in intestinal obstruction.
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Figure 5 Pathologic findings. A and B: Microscopically, spindle cell infiltration was observed with round or spindle-shaped nuclei. In some areas, tumor cells formed vascular channels with red blood cells in the middle (× 100).
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Figure 6 Age distribution of male and female patients.
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Figure 7 Kaplan-Meier survival analysis. A: Sex; B: Age; C: Risk factor; D: Acute abdomen; E: Tumor origin; F: Tumor size; G: Infiltrating depth; H: Number of tumor lesions; I: Intestinal segments involvement; J: Distant metastases; K: Surgery; L: Chemotherapy.
Table 1 The basic clinicopathological factors of 82 collected cases
	Characteristics
	Number of patients
	%

	Gender
	
	

	Male
	55
	67.07

	Female
	27
	32.93

	Age
	
	

	≤ 65
	34
	41.46

	> 65
	47
	57.32

	NA
	1
	1.22 

	Race
	
	

	North America
	35
	42.68

	European
	17
	20.73

	Asia
	26
	31.71

	other
	4
	4.88

	Year
	
	

	≤ 2000
	20
	24.39

	> 2010
	62
	75.61 

	Tumor origin
	
	

	Primary
	62
	75.61

	Secondary
	14
	17.07

	NA
	6
	7.32

	Radiation history
	
	

	With
	21
	25.61

	Without
	61
	74.39


NA: Not available.



Table 2 Age distribution characteristics of patients
	Gender
	Number
	Mean age
	SD
	Median age
	Range of age

	Female
	26
	60.85
	22.73
	70
	20-92

	Male
	55
	64.44
	14.92
	68
	25-87

	All
	82
	63.28
	17.74
	68
	20-92




Table 3 Patients’ symptoms during the disease
	Symptoms
	Number
	Percentage (%)

	Gastrointestinal bleeding
	51
	62.20

	Anemia
	47
	57.32

	Abdominal pain
	31
	37.80

	Weak
	19
	23.17

	Loss of weight
	15
	18.29 

	Short of breath
	13
	15.85 

	Nausea
	11
	13.41 

	Abdominal distention
	10
	12.20 

	Loss of appetite
	8
	9.76 

	Dizziness
	5
	6.10 

	Fever
	3
	3.66 

	Constipation
	3
	3.66 

	Chest pain
	3
	3.66 

	Back pain
	3
	3.66 

	Diarrhea
	2
	2.44 

	Syncope
	2
	2.44 

	Drowsiness
	1
	1.22 

	Peripheral edema
	1
	1.22 

	Lower limb weakness
	1
	1.22 


 

Table 4 Characteristics of immunohistochemistry results
	Pathological markers
	Total
	Positive
	Negative

	CD31
	49
	49
	0

	CD34
	40
	30
	10

	Vimentin
	28
	28
	0

	VIII
	29
	26
	3

	ERG
	10
	10
	0

	FLI-1
	6
	6
	0

	von Willebrand factor
	2
	2
	0

	EMA
	17
	1
	16

	SMA
	10
	0
	10

	CD117
	10
	0
	10

	Desmin
	11
	0
	11

	S100
	28
	1
	27


VIII: Factor VIII-related antigen; ERG: ETS-related gene; FLI-1: Friend leukemia integration 1; EMA: Epithelial membrane antigen; SMA: Smooth muscle actin.


Table 5 Location of small intestinal angiosarcoma
	Tag
	Location
	Number
	Percentage (%)

	A
	Jejunum
	23
	28.0 

	B
	Ileum 
	16
	19.5 

	C
	Duodenum 
	10
	12.2 

	D
	Duodenum, Jejunum and Ileum
	10
	12.2 

	E
	Duodenum and Jejunum
	9
	11.0 

	F
	Jejunum and Ileum
	5
	6.1 

	G
	Unspecified small intestine
	9
	11.0 




Table 6 Characteristics of small intestinal angiosarcoma lesions
	Characteristics
	Number
	%

	Size
	
	

	≤ 40 mm
	38
	45.78

	> 40 mm
	14
	16.87

	Diffuse
	2
	2.41

	NA
	29
	34.94

	Small intestinal lesions
	
	

	Single focal
	26
	35.6

	Multifocal
	47
	64.4

	NA
	9
	

	Pathological morphology
	
	

	Ulcerative
	13
	15.66

	Protuberant
	41
	49.4

	Superficial
	8
	9.64

	Diffuse infiltrating
	6
	7.23

	NA
	15
	18.07

	Infiltration depth
	
	

	Mucosa
	3
	3.61

	Submucosa
	17
	20.48

	Muscularis propria
	7
	8.43

	Serosa
	17
	20.48

	Under the serosa
	1
	

	NA
	39
	46.99


NA: Not available.

Table 7 Distant metastatic site of primary small intestinal angiosarcoma
	Distant metastasis
	Number
	%

	No metastasis
	23
	37.1 

	Lung
	14
	22.6 

	Liver
	13
	21.0 

	Large intestine
	13
	21.0 

	Spleen
	5
	8.1 

	Bone
	5
	8.1 

	Pleural
	4
	6.5 

	Stomach
	4
	6.5 

	Bladder
	3
	4.8 

	Kidney
	2
	3.2 

	Vein
	2
	3.2 

	Abdominal wall
	2
	3.2 

	Gallbladder
	2
	3.2 

	Pancreas
	1
	1.6 

	Heart
	1
	1.6 

	Adrenal gland
	1
	1.6 

	Pelvic cavity
	1
	1.6 

	Brain
	1
	1.6 

	Oropharynx
	1
	1.6 

	Diaphragm
	1
	1.6 

	NA
	4
	6.5 

	All
	62
	100%


NA: Not available.



Table 8 Analysis of risk factors for small intestinal angiosarcoma
	Gender/age (yr)
	Time1 (yr)
	Cause of radiation
	Radiation area
	Dose (Gray)

	F/66
	20
	Uterus cancer
	pelvis
	NA

	F/69
	7
	Adenocarcinoma of uterus
	pelvis
	NA

	F/50
	14
	Adenocarcinoma of uterine body
	pelvis
	55.6

	F/76
	7
	Adenocarcinoma of uterine body
	pelvis
	45.1

	F/78
	10
	Endometrial cancer
	pelvis
	55.5

	F/51
	9
	Adenocarcinoma of cervix
	pelvis
	50

	F/80
	20
	Squamous cell carcinoma of cervix
	pelvis
	55

	F/61
	20
	Squamous cell carcinoma of cervix
	pelvis
	NA

	F/NA
	8
	Cervical cancer
	pelvis
	NA

	F/72
	24
	Leiomyosarcoma of uterus
	pelvis
	NA

	F/26
	14
	Dysgerminoma of ovary
	pelvis
	48

	F/66
	8
	Ovarian cancer
	pelvis
	60

	F/88
	18
	Breast cancer
	chest
	NA

	F/37
	NA
	Breast cancer
	chest
	NA

	F/92
	12
	Colon cancer
	pelvis
	NA

	M/82
	NA
	Prostate cancer
	pelvis
	NA

	M/80
	NA
	Prostate cancer
	pelvis
	NA

	M/73
	NA
	Squamous cell carcinoma of tonsil
	neck
	NA

	M/63
	45
	Left lower abdominal lymphoma
	abdomen
	15

	M/57
	8
	Chondrosarcoma of right hemipelvis
	pelvis
	NA

	M/68
	30
	Occupational exposure
	NA
	Heavy


1Time: Duration from exposure to risk factors to diagnosis of small intestinal angiosarcoma.
M: Male; F: Female; NA: Not available.


Table 9 Results of univariate COX regression analysis
	Factors
	HR (98%CI)
	P value

	Gender (male/female)
	1.395 (0.772-2.521)
	0.270

	Age (> 65/≤ 65)
	1.803 (1.007-3.227)
	0.047

	Tumor origin (secondary/primary)
	1.708 (0.789-3.696)
	0.174

	Tumor size(> 40 mm/≤ 40 mm)
	1.265 (0.578-2.767)
	0.557

	Tumor lesion (multifocal/single focal)
	1.365 (0.722-2.579)
	0.338

	Distant metastases (yes/no)
	1.140 (0.573-2.269)
	0.708

	Acute abdominal disease (yes/no)
	0.780 (0.424-1.435)
	0.424

	Surgery (with/without)
	0.570 (0.296-1.100)
	0.094

	Chemotherapy (with/without)
	0.473 (0.238-0.940)
	0.032

	Gastrointestinal bleeding (yes/no)
	1.076 (0.604-1.915)
	0.803

	Tumor distribution
	
	

	Two segments/one segment
	2.116 (0.975-4.593)
	0.058

	Whole intestine/one segment
	2.473 (1.156-5.289)
	0.020




Table 10 Results of multivariate COX regression analysis
	Factors
	HR (98%CI)
	P value

	Chemotherapy (with/without)
	0.442 (0.205-0.956)
	0.038

	Surgery (with/without)
	0.407 (0.182-0.908)
	0.028

	Age (> 65/≤ 65)
	1.944 (0.969-3.902)
	0.061

	Tumor distribution
	
	

	Two segments/one segment
	0.434 (0.194-0.969)
	0.042

	Whole intestine/one segment
	0.820 (0.323-2.086)
	0.677



image4.png
DOI: 10.3748/wjg.v0.i0.0000 Copyright ©The Author(s) 2022.




image5.png
10.3748/wjg.v0.i0.0000 Copyright ©The Author(s) 2022.

DOI:




image6.png
> 90+

Age distribution

81-90
71-80
61-70

51-60
41-50

Age (years)

31-40
20-30

" Female
 Male

o

Number of patients

T
2 4 6 8 10121416 18 20

DOI: 10.3748/wjg.v0.i0.0000 Copyright ©The Author(s) 2022.




image7.png
>

Survival rate (%)

Survival rate (%)

Survival rate (%)

(]

Survival rate (%)

Gender
100+

—— Male
— Female

T T T T
400 600 800 1000

Time (d)
Acute abdomen

- No
80 — Yes

I I I I 1
400 600 800 1000 1200

Time (d)
Infiltrating depth
1004 ——Mucosa/submucosa
80- ——Muscularis propria/serosa
60+ P=10.038
40
204
O T T T T 1
(0 200 400 600 800 1000
Time (d)
Distant metastases
100+ —No
80 —t— YeS

1 1 I I 1 1
0 200 400 600 800 1000 1200
Time (d)

Survival rate (%)

Survival rate (%)

Survival rate (%)

A

Survival rate (%)

1007

100+

Age

1 I 1 1 1 1
200 400 600 800 1000 1200
Time (d)

Tumor origin

—— Primary
—— Secondary

) T 1 T 1
200 400 600 800 1000 1200
Time (d)
Tumor lesion

——Single focal
——Multifocal

P=0.324

100

80

60

I I I I
400 600 800 1000

Time (d)

I
200
Surgery

——With
—— Without

P =0.082

T T T T T 1
200 400 600 800 1000 1200
Time (d)

0

Survival rate (%)

M

Survival rate (%)

Survival rate (%)

-

Survival rate (%)

Risk factor

0 T T T T T 1
0 200 400 600 800 1000 1200
Time (d)
Tumor size
1004 ~— < 40 mm
80- — > 40 mm

1 I I I I 1
0 200 400 600 800 1000 1200
Time (d)

Involvement of intestinal segments

100 ——0One segment
80 -~ Two segments
—— Whole small intestine
60
40
20
C I I 1 ) T I 1
0 200 400 600 800 1000 1200
Time (d)
Chemotherapy
100 — With
—— Without

T T T T T 1
0 200 400 600 800 1000 1200
Time (d)

DOI: 10.3748/wjg.v0.i0.0000 Copyright ©The Author(s) 2022.




image1.png
DOI: 10.3748/wjg.v0.i0.0000 Copyright ©The Author(s) 2022




image2.png




image3.png
2022/03/10 2022/03/10
11:54: 46 12:15:06

C

2022/03,40
12:33: 40NN

DOI: 10.3748/wjg.v0.i0.0000 Copyright ©The Author(s) 2022




