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Primary Angiosarcoma of the Spleen: An Aggressive
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Abstract

Primary tumors of the spleen are rare, with an incidence rate of about
0.1%. These tumors could be benign, usually asymptomatic, or ma-
lignant which are usually symptomatic with abdominal pain being
the most common symptom. Lymphoid neoplasms are the most com-
mon primary splenic tumors. Primary angiosarcoma is one of the
extremely rare malignant vascular neoplasms of the spleen, which
carries a dismal prognosis. It constitutes almost 7.4% of all primary
malignant splenic neoplasms and is well known as an aggressive tu-
mor with high local recurrence and distant metastasis rates. Overall
survival is up to 12 months following diagnosis, regardless of man-
agement strategy. Due to the broad differential diagnosis of splenic
tumors, this tumor is often forgotten, and is very challenging to di-
agnose early. Less than 300 cases of primary splenic angiosarcoma
have been reported in the English literature. The main issue of this
article is to review the current English literature to figure out the
characteristic demographic features, clinical presentation, imaging
findings and management of such tumors, in order to increase aware-
ness of the treating physicians to improve diagnosis, management, as
well as overall survival.

Keywords: Angiosarcoma of the spleen; Rare tumor; Dismal prog-
nosis

Introduction

Tumors of the spleen are usually rare and can be classified as
primary or secondary, with the latter being less common and
develops as a metastasis from a remote source, such as carci-
noma of the colon, ovary, breast, lung, and melanoma. Primary
splenic tumors are extremely rare, with an overall incidence
rate of almost 0.1% [1]. Different classification systems exist
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for these tumors, benign versus malignant or lymphoid versus
non-lymphoid tumors. Benign splenic tumors, such as hamarto-
ma, hemangioma or lymphangioma, are usually asymptomatic
and are discovered incidentally by radiological exams done for
unrelated indications [2]. These tumors become symptomatic
when they reach a large size, causing direct pressure on nearby
organs (e.g., early satiety due to pressure on the stomach or
abdominal pain), and to a lesser extent, spontaneous rupture of
the spleen [2]. On the other hand, primary malignant tumors
are usually symptomatic, with abdominal pain being the most
common presentation [3]. Lymphoid tumors are the most com-
mon primary tumors of the spleen [4], and include Hodgkin’s
disease, non-Hodgkin lymphoma, plasmacytoma, Castleman’s
tumor and others. Non-lymphoid primary malignant splenic
tumors, such as fibrosarcoma, leiomyosarcoma, Kaposi’s sar-
coma, malignant teratoma and angiosarcoma, are very uncom-
mon tumors [1].

Primary angiosarcoma of the spleen, also known as he-
mangiosarcoma and firstly described by Langhans in 1879
[3], is an extremely rare primary malignant vascular tumor
arising from vascular endothelium of the spleen specifically
mesenchymal-derived elongated endothelial cells lining the
network of splenic sinusoids [5]. Less than 300 cases of pri-
mary angiosarcoma of the spleen were reported in the English
literature. This tumor is very aggressive and carries a dismal
prognosis, even when treated accordingly and in a timely
manner. The dismal prognosis for such tumor is mainly re-
lated to its biologic features: highly infiltrated with anaplastic
cells which are rapidly proliferating, and thus, high local re-
currence and systemic metastasis rates [6]. The overall sur-
vival for the majority of patients is up to 12 months following
diagnosis (median of 4 - 18 months), regardless of treatment
strategy [3, 7]. It is well known as a fatal tumor of unknown
pathogenesis and constitutes less than 1% and 7.4% of all
sarcoma tumors and all primary malignant splenic tumors,
respectively [8, 9]. The estimated annual incidence rate for
primary splenic angiosarcoma is almost one case per 4 million
patients [3, 9]. In light of broad differential diagnosis, which
may include other benign vascular tumors and malignant non-
vascular tumors, this tumor is often forgotten, and thus, chal-
lenging to diagnose early.

The main issue of this article is to review the current Eng-
lish literature to grasp the characteristic demographic features,
clinical presentation, radiological findings, and management
of such tumors. This is in order to increase awareness of the
treating physician to improve diagnosis, management, conse-
quently improving overall survival.
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Table 1. The Clinical Presentation for Patients With Splenic Angiosarcoma

Symptom Prevalence
Abdominal pain 67-83%
Weight loss 10-40%
Fatigue 5-39%
Hemodynamic instability 21%

Fever 10%

Chest pain 10%

Hemoptysis, shortness of breath, appetite loss, hematemesis

Less than 1%

Methods

A search in PubMed was conducted, based on the “PICOS” ac-
ronym. Headings and text words were used to identify studies
(in the form of case reports or case series) published discussing
angiosarcoma of the spleen.

The following search terms were included: “spleen tu-
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mors”, “splenic angiosarcoma”, “primary splenic malignan-
cy”, “angiosarcoma”, and “rare tumors of the spleen”.

Initial search of the current literature revealed almost 300
cases of primary angiosarcoma of the spleen. Most of the re-
ported cases were in the form of case reports or case series.

Extracted data included demographic features (patients’
age, gender, risk factors), clinical presentation, radiological
findings by either abdominal ultrasound (US) scan, abdominal
computed tomography (CT) scan or abdominal magnetic reso-
nance imaging (MRI), management (surgical and oncological)
and follow-up.

Demographic Features

The precise incidence rate of primary angiosarcoma of the
spleen is unknown, yet it is believed to be 0.14 - 0.23 cas-
es/1 million patient [10]. It is even rarer in the pediatric age
group (less than 18 years old), with very few cases reported
(up to 10 reported cases) in the English literature [11]. It can
develop at any age group with a wide age range (14 month
to 89 years old). The mean age at diagnosis differs between
males and females. Females usually presents at an older age
(68 years old) than males (53 years old) [9]. The mean age
at diagnosis for both sexes is 59 years old (usually develops
during the fifth to sixth decade of life) [10]. Although there
is no apparent gender predilection, it is slightly more com-
mon in males than females. Male to female (M/F) ratios of
1.1:1, 1.3:1, and 1.4:1 were reported in different case series
[3, 9, 12]. The precise pathogenesis for the development of
this tumor is unknown. Several environmental factors (such
as monomer vinyl chloride and thorium dioxide) were raised
as risk factors for angiosarcoma of the spleen. In addition, as
few cases of splenic angiosarcoma developed years following
radiotherapy for other malignancies, chemo/radiotherapeutic
agents were also proposed as risk factors as well [12]. Up to
date, and in contrast to the direct relationship between the
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aforementioned risk factors and liver angiosarcoma, there is
no scientific based correlation between the previously men-
tioned factors and splenic angiosarcoma development [13].
The previous hypothesis is based on small series of reports
and case reports; therefore, future studies are required to elu-
cidate this correlation.

Clinical Presentation

Primary splenic angiosarcoma is usually symptomatic on diag-
nosis [1]. Patients usually present with nonspecific symptoms,
which increase difficulty for early diagnosis. A wide range of
clinical presentation (mild abdominal pain to hemodynamic
instability due to spontaneous rupture) has been reported. The
most common presenting symptom is abdominal pain report-
ed in 75-83% of cases [4, 9]. In his study which included 12
patients, Thompson et al [13] documented abdominal pain as
the most common presentation in 67% of patients. The pain
can be described as a mild upper abdominal pain, when it is
due to splenomegaly, or severe sharp pain in the case of splen-
ic rupture. Other less common symptoms include fatigue,
weight loss, fever and chest pain being reported in 5-39%,
10-40%, 10% and 10%, respectively [3, 9]. An extremely rare
clinical presentation mentioned in case reports include upper
gastrointestinal bleeding (due to bleeding ulcer), hemoptysis,
loss of appetite, and shortness of breath (Table 1). Spontane-
ous rupture of the spleen with hemoperitoneum is a clinical
emergency, which fortunately occurs only in up to 32% of
patients with primary angiosarcoma of the spleen [9]. Rupture
of the splenic tumor leads to early metastasis to other intra-
abdominal organs; hence, it is known as the worst prognostic
factor [14]. Worth mentioning, in contrast to the slight male
predominance reported earlier, most patients who presented
with spontaneous splenic rupture due to primary angiosarco-
ma were females, with F/M ratio of 1.6:1 [15-33]. This surgi-
cal emergency may affect a wide age range of patients, with
the youngest patient being 17 years old female [17], while
the oldest was a female in her 80s, reported by Sivelli et al
[25]. The most common clinical presentation following spon-
taneous rupture of the spleen was acute upper abdominal pain
reported by all patients. Hemodynamic instability was also a
common presentation as well, documented in 68% of patients
with spontaneous rupture [15, 17, 19, 21, 23-27, 29-31, 33].
In statistical terms, hemodynamic instability may develop in
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Table 2. Reported Cases of Spontaneous Spleen Rupture Due to Primary Angiosarcoma

Overall survival

Case Gender Age (years) Clinical presentation Management e
Stutz et al, 2007 [15] F 45 Abdominal pain and Splenectomy + adjuvant 4 months
hemodynamic instability chemotherapy
Koutelidakis et al, 2007 [16] F 79 Nonspecific Splenectomy N/A
Manouras et al, 2008 [17] F 17 Abdominal pain and Splenectomy Disease free at 16
hemodynamic instability months’ follow-up
Miyata et al, 1993 [18] F 45 Abdominal pain Splenectomy and 7 months
adjuvant chemotherapy
Mayir et al, 2007 [19] M 57 Abdominal pain and Splenectomy 1 day
hemodynamic instability
Raffel et al, 2010 [20] B 64 Abdominal pain Splenectomy and 4 months
adjuvant chemotherapy
Simansky et al, 1986 [21] M 76 Abdominal pain and Splenectomy 6 weeks
hemodynamic instability
Maier et al, 2004 [22] F 37 Abdominal pain Splenectomy and 6 months
adjuvant chemotherapy
Villedieu et al, 2000 [23] M 53 Abdominal pain and Splenectomy 7 months
hemodynamic instability
Linan-Padilla et al, 2008 [24] F 35 Abdominal pain and Splenectomy 4 days
hemodynamic instability
Sivelli et al, 2005 [25] F 80 Hemodynamic instability ~ Splenectomy N/A
Winde et al, 1991 [26] F Middle age  N/A Splenectomy N/A
Badiani et al, 2013 [27] M 30 Abdominal pain and Splenectomy 0 days
hemodynamic instability
Abdallah et al, 2016 [28] M 55 Abdominal pain and Splenectomy and N/A
hemodynamic instability adjuvant chemotherapy
Ozcan et al, 2018 [29] F 65 Abdominal pain Splenectomy and N/A
and distension adjuvant chemotherapy
Teco-Cortes et al, 2021 [30] M 49 Abdominal pain Splenectomy N/A
Bilski et al, 2018 [31] M 42 Abdominal pain and Splenectomy and adjuvant 23 months
hemodynamic instability chemo-radiotherapy
Xu et al, 2015 [32] F 77 Abdominal pain Splenectomy 2 weeks
Duan et al, 2013 [33] M 65 Abdominal pain and Splenectomy N/A

hemodynamic instability

M: male. F: female. N/A: not available.

up to 21% of patients with angiosarcoma of the spleen. Same
admission mortality rate for patients presenting with sponta-
neous rupture and shock was 27% (Table 2). There was an
obvious direct relationship between diameter and weight of
the spleen and risk of spontaneous rupture, as most reported
cases demonstrated an enlarged overweight spleen (range of
diameter: 12 - 31 cm (normal: 12 cm)/range of weight: 800 -
5,200 g (normal: 28 - 226 g)).

Diagnosis

Being an extremely rare tumor, in addition to presenting with
nonspecific symptoms, diagnosis of primary angiosarcoma of
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the spleen is a challenging issue to the treating physician. The
diagnosis of such tumors entails a constellation of physical,
radiological, and histopathological findings.

Physical examination of patients with primary angiosarco-
ma of the spleen can be without abnormal findings [34], while
on the other hand abdominal distention, due to hemoperito-
neum in the case of rupture, could be found. As most patients
usually exhibit a replacement of the normal splenic paren-
chyma by tumor cells, diffuse enlargement of the entire spleen
with splenomegaly (77-94%) is the most common physical
finding [3, 5]. Solitary splenic masses, although reported, are
less common [6]. In his study, Neuhauser et al [9] reported pal-
pable spleen due to splenomegaly as the most common physi-
cal finding, shown in 71% (20/28 patients). Hepatomegaly,
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due to metastatic lesions, was noticed in only four patients.
In other study [13], the most common clinical finding, dem-
onstrated in almost 60% of patients, was a complex mass or
masses in an enlarged spleen. As have been mentioned before,
a life-threatening surgical emergency may be the first presen-
tation in case of spontaneous rupture of the primary tumor and
hemodynamic instability.

In spite of the significant technological progress in imag-
ing techniques during the recent years, radiological diagnosis
of primary splenic angiosarcoma is still very challenging [6].
The difficulty arises mainly due to the radiological overlap be-
tween this tumor and other vascular (hemangiomas, epithelioid
vascular tumors, and littoral cell angiomas) and nonvascular
(lymphomas) tumors of the spleen [13]. Nowadays, several
radiological tests are available for the diagnosis and staging
workup purposes for splenic angiosarcoma. These include ab-
dominal US, CT scan and MRI. The most common radiologi-
cal finding, seen in all the previously mentioned techniques, is
splenomegaly [6].

Heterogeneous complex mass, including areas of necrosis
and hemorrhage, is the most common US finding [7]. The ne-
crotic and the hemorrhagic areas are usually demonstrated as
cystic areas within the splenic mass.

CT scan is another modality used for diagnosis as well
as for staging of splenic angiosarcoma. Findings on CT scan
depend usually on whether the primary tumor ruptured. In the
presence of an unruptured tumor, CT scan findings are similar
to the previously mentioned findings by US: heterogeneous
splenic mass with indistinct borders. On the other hand, in the
setting of tumor rupture, hyperattenuation, due to bleeding, on
unenhanced images will be prominent [13]. The most common
organs to be involved by metastasis from splenic angiosar-
coma are the liver (the most common), lungs, bones, lymph
nodes, gastrointestinal tract, brain, and adrenal glands. As have
been mentioned before, CT scan is a useful tool for staging
and the detection of remote metastasis to other organ systems.
Secondary metastatic lesions usually appear hypervascular on
CT scan [9].

In abdominal MRI, areas of increased and decreased sig-
nal intensity are noticed on T1 and T2 weighted pulse sequenc-
es. These signals are consistent with the presence of necrosis
and hemorrhage within the tumor [7].

The precise diagnosis of primary angiosarcoma of the
spleen is usually made by histopathological and immunohis-
tochemical tests.

Macroscopically, solitary/isolated masses are uncommon,
while diffuse splenic parenchyma involvement by tumor cells
is the norm [6]. Microscopically, splenic angiosarcoma con-
tains poorly differentiated regions consisting of sarcomatous
features, and well differentiated areas made of sinuses similar
to splenic sinuses [6]. Disorganized vascular channels lined by
atypical large endothelial cells with irregular nuclei constitute
the tumor mass. Immunohistochemical tests have proved that
focal vasoformative component is the dominant pattern for
splenic angiosarcomas [9, 11]. Poorly formed lamina lined by
endothelial cells highlighted by vascular markers CD31 and
factor VIII help in establishing the diagnosis of splenic angio-
sarcoma. Less common vascular markers, which could stain
positive by immunohistochemical tests include CD34, vimen-
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tin and ETS-related gene (ERG).

In contrast to other sarcoma subtypes, tumor grade and
histological appearance are not considered prognostic factors
in patients with primary splenic angiosarcoma, thus, the pre-
viously mentioned factors are not related to tumor outcomes
[35]. On the other hand, tumor size and mitotic rate were found
to be prognostic factors in other study [36], which included 55
patients with angiosarcoma.

Management

Due to the small number of reported cases in the English litera-
ture, in addition to the absence of studies (retrospective/pro-
spective), treatment of patients with primary angiosarcoma of
the spleen is not scientific based. Each case is treated separate-
ly based on physician experience. Thus, it is highly advisable
to treat this group of patients with a multidisciplinary team of
physicians, composed of qualified surgeons, specialized on-
cologist, and radiologists.

Treatment usually includes a combination of splenectomy,
radiotherapy, and chemotherapy, although this does not affect
the median overall survival, which is 5 - 6 months [1].

Although rarely curative, surgical resection (splenectomy)
is considered the mainstay of management, especially in the
presence of local disease confined to the spleen or spontane-
ous rupture [3, 9, 12]. As previously mentioned, rupture is
the worst prognostic factor for splenic angiosarcoma. In their
study, Montemayor et al [37] demonstrated a mean survival
rate following splenectomy without rupture of 14.4 months,
with a 4.4-month mean survival following rupture. In his ar-
ticle, Hsu et al [11] reported the longest disease-free survival
(16 years) following splenectomy due to splenic angiosarcoma
without adjuvant chemo/radiotherapy.

Splenic angiosarcoma is highly refractory to chemo/ra-
diotherapy treatment, and up to date, there is no scientific evi-
dence to suggest these treatment modalities for such tumors
[9, 12]. Some recent reported cases are exceptional to the pre-
viously mentioned statement: Wheelwright et al [34] reported
two cases of splenic angiosarcoma treated by surgical means
and adjuvant chemotherapy. One patient, treated by adjuvant
doxorubicin and ifosfamide-based chemotherapy, showed no
evidence of recurrence at 4 years of clinical and radiologi-
cal follow-up. The second patient, also treated with adjuvant
doxorubicin and ifosfamide-based chemotherapy, developed
bone metastasis at 3 years’ follow-up, with a stable disease
at 5 years’ clinical and radiological follow-up. In another re-
ported case [6], the patient showed progressive disease under
adjuvant gemcitabine-based chemotherapy, and stable disease
following a second-line doxorubicin and ifosfamide-based
chemotherapy. These findings suggest that adjuvant doxo-
rubicin-based chemotherapy is promising. Yet, physicians
should be careful as it is based on single case report and fu-
ture studies are required to examine the effectiveness of such
regimens.

Prognosis of primary angiosarcoma of the spleen is very
poor. Most patient (69-100%) develop metastatic disease, with
the liver (89%) being the most affected organ, followed by the
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lungs (78%), lymphatic system (56%), and skeletal system
(22%) [38].

Summary

Primary angiosarcoma of the spleen is an extremely rare ag-
gressive neoplasm, which carries a dismal prognosis due to its
biological features and late diagnosis [6]. It encompasses sev-
eral medical fields in its realm. This rare tumor with its puz-
zling clinical manifestations carries a hefty diagnostic chal-
lenge to the treating team of physicians. The main difficulty is
the early diagnosis and the differential diagnosis between the
aggressive angiosarcoma tumor that carries a dismal progno-
sis and the other splenic primary tumors which carry a better
prognosis, when diagnosed early and treated accordingly. With
the paucity and relative weakness of available data in the cur-
rent English literature, one needs to carefully review all pa-
rameters in different aspects, including demographic features,
clinical presentation, imaging tests, and histopathological find-
ings. Physicians must have a low threshold of suspicion to try
and prevent missing such an aggressive tumor.

Spontaneous rupture of the tumor, a surgical emergency
more common in female patients with splenic angiosarcoma,
may develop in up to 30% of patients [9]. Mortality rate fol-
lowing tumor rupture may be as high as 27%. Rupture is the
worst prognostic factor. The most obvious physical finding is a
palpable spleen (due to splenomegaly)/abdominal mass at the
left upper quadrant of the abdomen [3, 5]. Enlargement of the
spleen along with heterogeneous complex mass, are the most
common radiological findings [7, 13]. Macroscopic and mi-
croscopic findings are very characteristics and include diffuse
involvement of the spleen and disorganized vascular channels
lined with atypical large endothelial cells with irregular nuclei,
respectively. Vascular markers including CD31 and factor VIII
are useful for diagnosis establishment. Controversy exists re-
garding the best therapeutic approach, and a multidisciplinary
team of physicians is highly advisable. Treatment usually in-
cludes surgical (splenectomy) and oncological (chemotherapy/
radiotherapy) modalities. Future studies are needed, preferably
multi-centric and prospective in nature, in order to improve the
level of evidence and improve our understanding of the disease
process, diagnosis, and treatment.
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