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Abstract
Purpose: Colorectal angiosarcoma (AS) is a rare aggressive tumour, with 

no known natural history. We aim to determine the clinical course, management 
and prognosis of colorectal AS by an analysis of reported cases.

Methods: The cases were identified from PubMed, bibliographies of the 
retrieved papers and included one patient from our hospital.

Results: A total of 38 cases, including our one case, were analysed. The 
median (range) age at presentation was 59 (16-85) years and 55% were 
women. The most frequent site was sigmoid colon (39%). The size of the tumour 
ranged from 0.3-12 cms. (median: 5 cms.). The commonest symptom was rectal 
bleeding in 53%. Metastases were present in 48%, excluding the four cases 
which itself were metastases from AS at other sites. Surgical resection was 
carried out in 81%; chemotherapy given in 26% and radiotherapy in 28%. The 
median and 5-year survival rates were eight months and 2.9% respectively. On 
univariate analysis age, size of tumour, tumour ≥ 5 cm., recurrence and presence 
of metastases were significant but surgical resection including R0 resection, 
radiotherapy (XRT), chemotherapy and gender were not significant for survival. 
On multivariate analysis only the presence of metastases was significant. 

Conclusion: AS has a poor prognosis compared to other colorectal 
tumours. The review suggests treatment of choice to be complete resection 
(R0), though because of very few cases published, there is no definite evidence 
for it. One must be aware of this rare entity, particularly in patient with colorectal 
malignancy presenting with unusual symptoms.
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Introduction
Angiosarcoma (AS) is a rare soft tissue tumour accounting for 

less than 1% of all soft tissue sarcomas [1,2]. It rarely occurs in the 
Gastrointestinal Tract (GIT) [3,4], accounting for less than 1% of all 
GIT malignancies [5] and usually occurs in the stomach [6] and small 
intestine [4,6]. Primary colorectal AS are exceedingly rare, accounting 
for less than 0.001% of all colorectal cancers [3,7-9]. The first case of 
AS of the colon was described by Steiner et al in 1949 [10].

They can arise anywhere in the body but most commonly occur 
in the skin and superficial soft tissues of the head and neck (50 to 
60%) [11,12], particularly in the scalp [11] of elderly white men. 
Rarely, intra-abdominal AS arises in the liver [13], spleen [14], ovary 
[15] and adrenal glands [16] or as diffuse angiosarcomatosis [17]. 
Metastases to the colon from AS elsewhere are exceedingly rare; 
the first case to be described was by Fujii et al. [18]. AS principally 
spreads haematogenously, with the lungs the most common site for 
metastases. Other sites for metastases include heart, pericardium, 
liver, spleen, adrenal glands, kidneys, lymph nodes, bones, brain and 
breast [11,19-25]. 

Because of the paucity of published cases, there is no overview 
of the clinical course and management of colorectal AS. The rarity of 
cases, difficulty in tissue diagnosis and the confusion of nomenclature 
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in the past, may have caused a variety of cases to have been erroneously 
diagnosed (Table 1). 

I) Benign
Haemangiomas of subcut / deep soft tissue 
capillary 
cavernous 
arteriovenous 
venous 
intramuscular 
synovial 
Epithelioid haemangioma 
Angiomatosis
Lymphangioma 

II) Intermediate (locally aggressive)
Kaposiform haemangioendothelioma 

III) Intermediate (rarely metastasizing)
Retiform haemangioendothelioma 
Papillary intralymphatic angioendothelioma 
Composite haemangioendothelioma 
Kaposi sarcoma

IV) Malignant
Epithelioid haemangioendothelioma 
Angiosarcoma of soft tissue 

Table 1: WHO classification of Vascular Tumours.
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Methods
Identification of patients of colorectal AS

AS is defined as a malignant aggressive tumour and develops 
from the endothelium of the lymphatics (lymphangiosarcoma) or 
blood vessels (haemangiosarcoma) [26]. We searched PubMed using 
the keywords angiosarcoma, sarcoma, colon, colorectal tumours, 
up to February 2013. Additional papers were identified from the 
bibliographies of the retrieved papers. We contacted the authors 
where possible for missing information and to enquire about the 
present status of the patients. Some of the early reports that were 
classified as endothelioma were included as there was invasion. Cases 
where the histology was unclear or where there was diffuse disease 
and site of origin was not clearly colorectal, were excluded. An 
additional case from our hospital was included.

Statistics
The data was described non-parametrically including median and 

range. The survival analysis was undertaken using Kaplan Meier and 
comparisons were analysed by Mann Whitney U test. The significance 
was set at p <0.05.

Results
Case report

A 48 years old woman, presented with anaemia, nausea, 
poor appetite, weight loss and no evidence of GIT bleeding. On 
examination, she had mild tenderness in left iliac fossa. A CT scan 
of abdomen showed a tumour in the proximal sigmoid colon with 
multiple liver and lung metastases and was staged as cT4 N1 M1. A 
colonoscopy confirmed a structuring lesion in the sigmoid colon. The 
biopsies from this lesion, done on two occasions were inconclusive. 
At operation, she was found to have a large locally advanced sigmoid 
tumour attached to the bladder. A left hemicolectomy was performed 
and the operation was considered palliative. 

Post-operatively she had a pyrexia and tachycardia. A CT scan 
showed no anastigmatic or bladder leaks. However, it did show 
peripancreatic phlegmon and suspicious nodules in the anterior 
abdominal wall. She was commenced on chemotherapy but 
unfortunately she died of diffuse metastases, before completing the 
course in 2.5 months from surgery. 

Histology showed an ulcerated annular tumour, measuring 12 
cm, invading the full thickness of the bowel wall. Microscopy showed 
AS with variable vascular pattern, being poorly differentiated, with 
lots of rudimentary vascular channels, with spindle morphology. The 
vascular channels lined by atypical endothelial cells and scattered foci 
of tumour necrosis (Figure 1). There was positivity for endothelial 
markers CD31 and CD34 confirming the diagnosis. Though no 
definite bladder invasion could be identified, complete excision could 
not be confirmed. None of the 25 lymph nodes were positive for 
tumour. 

Literature review
In the literature, majority of the papers were either isolated case 

reports [3,9,10,17,18,25-48] or small retrospective GI case series 
containing some colorectal cases [6,49-51]. Two cases were from a 
collective review of GIT vascular tumours [52]. A total of 40 papers 
[3,6,7,9-11,14,17,18,25-55] were identified, of which five [7,14,53-55] 

were excluded as they did not meet the inclusion criteria. The PRISMA 
(Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) flow diagram (Figure 2) depicts the flow of information in 
this review. PRISMA is an evidence-based minimum set of items for 
reporting in systematic reviews and meta-analyses. 

One more paper, a review of AS at all sites, with one rectal case was 
excluded as there was no information on the case at all [11]. In total, 
38 cases (37 cases from 34 papers plus our case) were included for 
the analysis. In the present study we report on the natural history of 
the disease by detailed case report analysis {Figures in parenthesis are 
number of cases where information is available}. The largest review 
reported, in the form of a letter, consists of 23 cases of colorectal AS 
[45]. The three large reviews on AS at all sites [20,22,56], which did 
not mention any colorectal case, were also reviewed. 

The age range {38} was 16 to 85 years (median: 59 years) with 
21 females (55%) [6,10,17,26,31,32,35,37,39-41,43,47-49,50-52]. 
The commonest site {38} was sigmoid (15; 39 %) [3,9,10,19,25-
27,29,34,37,38,43,49,50]. Other sites were caesium, ascending colon, 
transverse colon, descending colon and rectum. In five cases, multiple 
sites were involved such as stomach, duodenum, small bowel, 
omentum, peritoneum and musculoskeletal [29,32,33,37,41]. The 
size of the tumour {28} ranged from 0.3-12 cms. (median 5 cms.). 
The size of tumour ≥ 5cms. was significant for survival (p=0.04) 

Figure 1: (x20 magnification) – H&E section showing poorly differentiated 
component at higher magnification, demonstrating the rudimentary vascular 
channels, atypical endothelial cells with pleomorphic nuclei, prominent 
mitoses and spindly morphology.

Reports identified through 
database searching including 

hand search (n=11)  
(n = 40) 

Reports screened  
(n = 40) 

Records excluded  
(n =5) 

Full-text articles 
assessed for eligibility  

(n =34) 

Full-text article 
excluded as no 

information on the one 
rectal case (n = 1) 

No. of cases included in 
final quantitative 

synthesis  
(n =38) 

Figure 2: PRISMA Flow Diagram.
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[6,18,28,29,31,36-38,40,43,44,46,48,52]. The causes {37} suggested 
were radiotherapy in three cases [17,28,46], Foreign Body (FB) in two 
[40,44], chronic anorectal ulceration in one [30] and possibly long-
term dialysis in one case [33]. AS was primary in 32 cases (86%) and 
secondary in four (11%) [18,25,29,50], with metastasis from scalp, 
bone, breast and lungs in each. 

The commonest symptom {36} was rectal bleeding in 19 (53%) 
[3,27,29,30,34-38,40,45-50,52]. Other symptoms were abdominal 
pain, abdominal mass, rectal mass, bowel obstruction, weight loss, 
anaemia, anal / perianal pain, melena and asymptomatic. One patient 
with AS of caecum presented with intussusception [42]. CT scan {25} 
was reported to be done in 13 (52%) [3,12,18,25,27-29,32,34,43,44,46] 
and endoscopic examination {27} in 21 (77%) [3,9,18,25,27-29,32-
37,40,43-46,48,49]. Preoperative endoscopic biopsy {26} was done 
in 17 (65%) [3,9,18,25,28,29,30,33-35,37,40,45,46,48,52] and was 
positive for malignant cells in ten (58%), with a definitive report of 
AS in four of these [18,30,33,45]. Metastases {37} were present in 18 
(48%) [3,6,9,10,17,32-34,36,38-41,43,45,52], excluding the four cases 
which itself were metastases from AS at other sites [18,25,29,50]. The 
common sites of metastases were lungs in seven [9,25,32,33,50,52], 
liver in six [31,33,38,50] and bones in six [25,33,34,39,40,50]. Other 
sites of metastases were adrenal, duodenum, GIT, spleen, muscle / 
soft tissues and cervical lymph node.

Surgical resection {37} was carried out in 30 cases (81%) 
[3,6,9,10,17,18,26-32,34-40,42-46,48-50], with no surgery performed 
in one [52], endoluminal resection in three [25,47,52], duodenal 
excision in one [41] and gastroduodenectomy in one [33]. The last 
two cases had multifocal AS. The lymph nodes {17} were positive in 
seven (41%) [3,27,28,32,33,42,45]. Adjuvant treatment {35} was given 
in 16 (46%); chemotherapy {34} in nine (26%) [27,29,32,34,45,50] and 
radiotherapy {35} in ten (28%) [10,27,31,40,47,50,52]. The survival 
{34} ranged from 0.5 to 156 months (median 8 months) with 5-yr. 
survival of 2.9% (Figure 3) and 2-yr. survival 38%. Mortality {35} was 
18 (53%) [3,6,9,17,28,31,33,36,38-41,43,44,50,52] and 14 were known 
to be alive without disease [10,26,27,29,30,35,37,42,45,47-50,52]. 
Recurrence {32} intra-abdominally or at other sites occurred in six 
(19%) [6,18,28,36,43,44]. On univariate analysis, age (p=0.03), any 
size of tumour (p=0.03), size of tumour ≥ 5cm. (p=0.04), recurrence 
(p=0.05) and metastases (p=0.0003) were significant but surgical 
resection including R0 resection, XRT, chemotherapy, age > 50 yrs. 
and gender were not significant for survival (Mann Whitney U test). 
On multivariate analysis only presence of metastases was significant 
(Table 2). 

Discussion 
Histology

Histologic diagnosis can be difficult, with variable features [49]. 
They are characterized by the formation of anastomosing, irregular, 
angulated vascular channels lined by abnormal, pleomorphic, 
malignant endothelial cells [6,18,50] or could be lined by large 
anaplastic cells [27]. In poorly differentiated areas, the malignant 
endothelial cells form continuous sheets, usually with an epithelioid 
morphology and with areas of haemorrhage and necrosis, which can 
make differentiation from anaplastic carcinoma difficult [1,3,7,19]. 
Deep seated AS frequently has an epithelioid morphology. The 
epithelioid phenotype of AS was first described in cases of cutaneous 
AS by Rosai et al. [57] in 1976. 

Immunohistochemistry, although helpful, there is no consistently 
reliable test for AS. It is positive for some or all of the endothelial 
markers like CD31, CD34, factor VIII related antigen [58], von Wille 
brand factor and Vascular Endothelial Growth [19] Factor (VEGF). 
Von Wille brand factor, Ulex europaeus agglutinin I, and CD31 are 
the most useful markers in poorly differentiated cases [59]. However, 
tumour dedifferentiation can lead to a loss of these markers. 

Epitheliod AS has characteristic features. CD31 and CD34 
confirm the endothelial component, while epithelial markers 
like cytokeratin, classify it as epithelioid AS [58], leading to 
confusion with poorly differentiated carcinomas. Endothelin-1-like 
immunoreactivity seems to be a good marker for this type of AS [49]. 
No comprehensive studies of molecular changes in AS have been 
published. Gene-expression microarray technology should help to 
improve diagnosis, particularly in early or poorly differentiated cases 
and suggest potential therapeutic targets [19]. 

Differential diagnosis 
The differential diagnosis includes gastrointestinal stromal 

tumour, Kaposi’s sarcoma, malignant melanoma, leiomyosarcoma 
and benign GI angiomatoses [49]. Epithelioid hemangioendothelioma, 
a vascular neoplasm with more indolent behaviour and a propensity 
for multifocal involvement, has a lobular architecture. In contrast, 
epithelioid AS, a variant of AS, tends to grow in diffuse sheets with 
larger more rounded pleomorphic ‘epithelioid’ endothelial cells with 
abundant eosinophilic cytoplasm containing prominent vesicular 
nucleoli and subtle clefting, indicative of vascular differentiation. 
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Figure 3: Meier Survival Curve for Colorectal Angiosarcoma.

Variable Univariate (p value) Multivariate (p value)

Age p=0.03* p=0.08

Age > 50 yrs p=012 p=0.14

Gender p=0.65 p=0.42

Any size of tumour p=0.03* p=0.11

Size of tumour ≥ 5cm p=0.04* p=0.16

Surgical resection p=0.16 p=0.99

R0 resection p=0.49 p=0.94

Radiotherapy p=0.10 p=0.34

Chemotherapy p=0.20 p=0.38

Recurrence p=0.05* p=0.42

Metastases p=0.0003* p=0.005*

Table 2: Univariate and Multivariate Analysis.
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These two neoplasms may represent a biologic continuum [50].

Aetiopathogenesis
AS at all sites, are believed to arise spontaneously [60], though 

some believe it may arise from benign vascular tumours or 
neurofibromas [19,61]. Although the causality has not been clearly 
elucidated, several factors have been incriminated in AS at all sites 
(Table 3). Vinyl chloride, arsenic, thorium dioxide [62], insecticides 
[63], radium, anabolic steroids and synthetic oestrogens [64,65] 
have been reported to cause AS in the liver [62]. Radiotherapy, 
chemotherapy, chronic inflammation, chronic ulceration, chronic 
lymphoedema (usually post mastectomy: Stewart-Treves syndrome), 
congenital lymphoedema (Milroy’s disease) or filarial lymphoedema 
[66-71] are important predisposing factors for AS. Rarely, it may 
develop in association with foreign materials, especially metals, 
dacron graft or a retained surgical sponge. In the literature, four 
cases of AS developing in the abdominal cavity in relation to a gauze 
retained for a prolonged period after previous abdominal surgery 
have been reported [40,54,72,73]. Radiation has been associated with 
usually skin and superficial tissues AS including breast, with few 
cases of post irradiation intestinal AS, though a definitive association 
is difficult to establish. The contribution of immunosuppression to 
the pathogenesis of AS is uncertain, though it has been reported 
in patients following renal transplant [74]. Familial syndromes 
including neurofibromatosis, Maffucci syndrome and Klippel-
Trenaunay syndrome are also associated with AS [1]. 

Clinical signs
Clinical signs are similar to common colorectal cancers, usually 

presenting with anaemia, abdominal pain, abdominal mass, GI 
bleeding and bowel obstruction. In 2004, Brown et al. summarised 
13 reported cases of colorectal AS in the literature [3]. Majority of the 
patients (61%) were female and age ranged from 16 to 77 years. The 
location was sigmoid (n=5) dominantly and most patients presented 
with rectal bleeding (n=7). In another paper on a series of GIT AS, 
the most frequently presenting symptom was also intestinal bleeding 
[50]. In some cases the presentation is because of intraperitoneal 

bleeding [26,36,43]. There can be secondary involvement of bowel 
from a primary somewhere as mentioned above or from direct spread 
from retro peritoneum. A metastatic involvement of the duodenum 
from primary in colon is a rarer finding at upper endoscopy causing 
GI bleeding [9]. Due to the diagnostic difficulties, metastases are 
already present in many patients at the time of diagnosis. In a paper 
by Abraham et al., on 82 patients with AS at all sites, it mentioned 
localised disease in 50–80% (our review 40%) and 20–45% (our 
review 59%) has metastatic disease at presentation [21].

Investigations
In non-emergency cases, diagnostic assessment includes CT scan 

of thorax, abdomen and pelvis and MRI pelvis (in rectal lesions), to 
delineate the extent of the primary lesion and metastases. CT reveals 
the heterogenous enhancement of the lesion, similar to that of AS in 
the liver [75] and spleen [76]. Colonoscopy and endoscopic biopsy, 
to confirm histology, is commonly performed, but may not confirm 
diagnosis. PET imaging may be useful to detect metastases and 
recurrence [77]. 

Treatment
There are no randomised trials, though there is some evidence 

from larger studies involving AS at all sites. Because of the rarity of 
AS, optimal management has not been well defined and the role of 
adjuvant treatment for colorectal AS is unclear.

Surgery: Radical surgery seems to be the primary treatment of 
choice and may be the only curative option. Complete (R0) resection 
should be performed where possible, with wide margins, though local 
and distant recurrences are common [11,19]. In the review by Brown 
et al. of colorectal AS [3], all survivors had a surgical resection of 
the tumour and none received adjuvant therapy and they concluded 
that surgical resection was the only curative treatment option. In 
our review, there was no significant correlation between surgical 
resection including R0 resection and survival. Involved margins are 
common because of in apparent spread beyond macroscopic margins 
conferring a worse prognosis [20,21,23,55]. 

Radiotherapy (XRT): Because of the high risk of local recurrence, 
adjuvant XRT is recommended by Mark et al. in a review of AS 
at all sites [11], though XRT alone was inadequate treatment for 
potentially curable disease. No formal XRT trials have been done, but 
retrospective series of AS at other sites, suggest that it improves local 
control and overall survival [23,78] although some investigators have 
failed to identify any benefit [21,55,56,79]. XRT is usually avoided for 
radiation-induced AS [19] because of maximum dose being reached 
[80]. 

Chemotherapy: The effect of chemotherapy on AS overall is 
reported as disappointing and there is no evidence that it prolongs 
overall survival. In the series by Mark et al. of AS at all sites, adjuvant 
chemotherapy did not significantly improve Disease Free Survival 
(DFS) [11]. In metastatic tumour dissemination, chemotherapy may 
be the primary treatment option, although the evidence is limited 
[19]. 

The chemotherapeutic agents used were doxorubicin, 
cyclophosphamide, methotrexate, vincristine, ifosfamide and more 
recently taxanes [11,19]. In AS of head and neck, breast and extremity 
demonstrated longer overall survival than did those with AS of 

• Radiation

•	 Chronic lymphoedema (Stewart-Treves syndrome)

Postsurgery or radiotherapy

Milroy's syndrome

Other types of chronic I ymphoedema

•	 Exogenous toxins

Vinyl chloride

Thorium dioxide

Arsenic

Anabolic steroids

Foreign bodies

•	 Familial syndromes

Neurofibromatosis NF-1

Mutated BRCA1 or BRCA2

Maffucci syndrome

Klippel-Trenaunay syndrome

Table 3:  Risk factors for Angiosarcoma.
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visceral sites, suggesting biologic heterogeneity of AS [37,81]. 

Multimodal treatment: In a Japanese series by Naka et al. of 
55 AS at all sites (including head and neck, extremities and organs), 
multimodal treatment (surgery and chemotherapy with or without 
XRT) was associated with a better prognosis [56]. In the series by 
Mark et al. of AS at all sites [11], showed that the addition of local 
radiotherapy resulted in improved DFS (43%), compared with 
surgery (13%) as the only local modality (p = 0.03).

In our review, we did not find multimodal treatment having any 
significant survival benefit. 

Although the underlying pathogenic pathways are not fully 
understood, newer antiangiogenic drugs targeting VEGF pathways 
such as bevacizumab, sorafenib and sunitinib [19] have been tried. 
Trials of these drugs are showing promise [19]. 

Prognosis
Prognosis is poor with only rare cases with long-term survival. 

In the series by Mark et al., the overall 5-yr. actuarial survival was 
35% and actuarial 5-yr. DFS was 24% [19]. Our review showed 5-yr. 
survival of 2.9%. The better survival in the series by Mark et al. is 
because majority of the cases in their series affected head, neck and 
extremities, which have better survival.

Brown et al., in their review on colorectal AS, found that age 
above 60 and size of tumour ≥ 5 cm. had poor prognosis [3]. Similarly 
Naka et al. [56] series of AS at all sites, showed on univariate analysis 
that age ≤ 50 years, size ≤ 5 cm., mitotic counts ≤10 / 10HPF and 
multimodal treatment had significantly better 2-year survival. A 
multivariate analysis in that series, suggested tumour size, mode 
of treatment and mitotic counts were independent prognostic 
factors. In our review, univariate analysis showed age (p=0.03), size 
of tumour (p=0.03), size of tumour ≥ 5cm. (p=0.04), recurrence 
(p=0.05) and metastases (p=0.0003) were significant but surgical 

resection including R0 resection, XRT, chemotherapy, age > 50 yrs. 
and gender were not significant for survival. On multivariate analysis 
only presence of metastases was significant. 

There are limitations of the review as we have searched only one 
database and also the potential problem of basing a review solely 
on published case reports. The treatment and outcomes may have 
changed over the period covered by the literature review. 

These cases may be best treated in a specialist centre.

Conclusion
Current evidence for management of colorectal AS is limited 

because of very few cases reported. Surgery seems to be the main 
curative treatment option with wide resection margins. One must 
be aware of this rare entity, particularly in a patient with unusual 
symptoms and attempt to achieve R0 resection. Despite a substantial 
risk of subsequent recurrence and metastatic disease there is no 
evidence for benefit of adjuvant chemotherapy or XRT. Palliative 
chemotherapy in metastatic disease may be reasonable. Our algorithm 
for management is suggested in Figure 4. Biological therapies need 
further prospective studies to clarify their role in treatment.
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Staging CT, MRI, +/- PET 

 

 

 MDT1       Surgery 

        

  Unfit / unresectable / metastases  MDT1 with histology 

 

                             R0 Resection; no metastasis    R1 / R2 Resection; metastasis     

  Chemotherapy 

 

Recurrence   Follow-up; MRI / CT/ +/- PET              Chemotherapy +/- XRT   

    Colonoscopy 

 

                            Good Response                   Poor Response              
            

      

                                        Resection                   Palliative care 

Figure 4: Suggested Algorithm for the Management of Angiosarcoma of 
Colon.
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