
INTRODUCTION

Angiosarcoma is a rare malignant neoplasm of the
endothelial cell, which represents less than 2% of
all soft tissue sarcomas. Although primary invol-
vement of the spleen is extremely rare, angiosar-
coma is the most common primary nonlymphoid
malignant lesion of the spleen. Since the first
description of primary splenic angiosarcoma more
than 100 cases have been reported (1). It is a very
aggressive neoplasm with a high metastatic rate
and poor prognosis. Metastasis is typically invol-
ves the liver, lungs, bone, bone marrow and
lymphatic system. We present the computed to-
mography (CT) and magnetic resonance (MR) ima-
ging findings of a patient with primary splenic an-
giosarcoma and liver metastasis. The literature is
reviewed and imaging variability of this rare ne-
oplasm is discussed.

CASE REPORT

A 49-year-old man was admitted with left upper
quadrant pain and fatigue. There was no history
of trauma or chemical agent exposure. Physical
examination revealed splenomegaly. Anemia and
thrombocytopenia were present. An abdominal

ultrasonography (US) revealed diffuse parenchy-
matous masses with heterogeneous echogenicity
in the enlarged spleen. The liver was normal. Inc-
reased blood flow was detected in the solid portion
of the masses on color Doppler US. Subsequent CT
and MR examinations of the whole abdomen con-
firmed the sonographic findings. The variable-si-
zed (1-7 cm in diameter) masses of the spleen we-
re hypodense on CT scans. Calcification was not
present (Figure 1a). The splenic parenchyma was
heterogeneous and hypointense on T1-weighted
images and hyperintense on T2-weighted images
compared to the liver parenchyma. MR imaging
revealed ill-defined nodular lesions with low- or
high-signal intensity on both T1- and T2-weighted
images depending on the age of blood products or
presence of necrosis (Figure 1b, c, d). The splenic
parenchyma as well as the masses were enhanced
heterogeneously after the administration of cont-
rast material (Figure 1e, f). The differential diag-
nosis from CT and MR examinations included vas-
cular splenic tumors or lymphoma.

The patient underwent splenectomy. The speci-
men measured 22x16x7 cm. Histopathologic
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Dala¤›n primer anjiyosarkomu nadir görülen, kötü prognozlu
bir neoplazmd›r. Bu yaz›da primer dalak anjiyosarkomu ve ka-
raci¤er metastaz› bulunan 49 yafl›ndaki erkek hastan›n bilgisa-
yarl› tomografi ve manyetik rezonans görüntüleme bulgular›
sunulmufltur. Primer dalak anjiyosarkomu ile ilgili literatür
gözden geçirilmifl, nadir görülen bu tümörün görüntüleme bul-
gular›ndaki de¤iflkenlikler tart›fl›lm›flt›r.
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Primary angiosarcoma of the spleen is a rare neoplasm with a
very poor prognosis. We present computed tomography and
magnetic resonance imaging of a 49-year-old man with primary
splenic angiosarcoma and liver metastasis. The literature on
primary splenic angiosarcoma is reviewed and imaging vari-
ability of this rare tumor is discussed.
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DISCUSSION

Primary angiosarcoma of the spleen is an extre-
mely rare neoplasm, with a reported incidence of
only 0.14-0.25 cases per million (2). It may develop
at any age. The mean age at presentation is 59 ye-
ars with a range between 14 months and 89 years
(2-4). There have been eight reported pediatric ca-
ses (5, 6). There is a slight predominance in men
(2, 4).

Clinical presentation of splenic angiosarcoma is
variable. Patients usually present with left upper
abdominal pain, fatigue, weight loss, and anore-
xia. Left upper abdominal pain is the most com-
mon symptom. It occurs in 75% to 83% of patients
with splenic angiosarcoma (4, 7). Splenomegaly is
the most common finding (in 68% of cases) at
physical examination (4). Hepatomegaly and left
upper quadrant mass are the other common fin-
dings. The major complication is splenic rupture,
which often leads to fatal hemoperitoneum (8).

Cytopenia (91%), leukocytosis (20%), thrombocyto-
sis (5%) and elevated erythrocyte sedimentation
rate (15%) are the abnormal laboratory findings
(2). Anemia and thrombocytopenia are detected in
75% to 81% and 14% to 55% of reported cases, res-
pectively.

The pathogenesis of primary splenic angiosarcoma
is still unknown. Exposure to some chemical
agents, such as thorium dioxide, vinyl chloride,
and arsenic have been implicated because of their
association with hepatic angiosarcomas; however,
no such association of these agents was found for
splenic angiosarcomas in the large series of Ne-
uhauser et al. (4) and Falk et al. (2). Other repor-
ted causes of primary splenic angiosarcoma are
exposure to ionizing radiation or chemotherapy for
lymphoma (9, 10). Moreover, some authors claim
that these tumors develop from preexisting benign
counterparts, such as hemangioma or hemangi-
oendothelioma (11, 12). No such preexisting tumor
or risk factors were present in our patient.

Primary splenic angiosarcomas are very aggressi-
ve neoplasms, with a median survival of five
months irrespective of treatment. Neuhauser et al.
(4) reported that 93% of patients died with disse-
minated tumor within 29 months. However, early
diagnosis with splenectomy has a favorable survi-
val rate (2, 8). Hsu et al. (5) reported that a patient
in their study remained disease-free 162 months
after splenectomy. This patient is the longest sur-
vivor of splenic angiosarcoma in the literature.
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examination disclosed primary angiosarcoma. The
patient received two courses of multidrug regimen
consisting of ifosfamide, vincristine and actinomy-
cin D. Follow-up CT and MR imaging at seven
months after surgery revealed multiple metastatic
lesions in the liver (Figure 2a, b, c, d). The patient
died due to metastatic disease within eight days
after second admission.

FFiigguurree  22..  aa)) CT scan shows multiple, ill-defined, hypodense he-
patic metastases, bb)) Axial T1-weighted MR image of the liver
shows hypointense nodules and a small hyperintense focus rep-
resenting acute hemorrhage, cc)) Coronal T2-weighted MR image
of the liver shows multiple hyperintense metastatic lesions ran-
ging in size from a few millimeters to 2-3 cm, dd)) Axial postcont-
rast T1-weighted MR image shows heterogeneously enhancing
metastatic nodules in the liver

FFiigguurree  11..  CT scan aa)) shows multiple low-density masses with
indistinct margins in the enlarged spleen. Calcification is not
present, Axial T1-weighted, bb)) and T2-weighted, cc--dd)) MR ima-
ges demonstrate ill-defined lesions with low- or high-signal in-
tensity depending on the age of blood products or presence of
necrosis. Postcontrast T1-weighted axial, ee)) and coronal, ff))  ima-
ges show heterogeneously enhancing splenic masses and pa-
renchyma
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High incidence of metastasis (in 69%-100% of ca-
ses) was reported in previous series (2, 4, 13). Me-
tastasis occurs early and most often involves the
liver. Neuhauser et al. (4) found that patients had
metastasis to the liver (89%), lung (78%), lymph
nodes (56%), and bone (44%). Bone marrow, gast-
rointestinal tract, brain, adrenal gland, omentum,
and peritoneum metastases were also reported in
the literature (14, 15). Metastasis can exist after
initial therapy. Liver metastases occurred in three
of six patients after splenectomy in the study of
Hsu et al. (5). The intervals between the operation
and metastasis were 3, 33 and 56 months. In our
case, liver metastasis occurred seven months after
splenectomy.

Biopsy is contraindicated in splenic angiosarcoma
because of high risk of rupture. Therefore, histolo-
gic studies can only be made after splenectomy.
The histologic findings of splenic angiosarcoma
are similar to those of angiosarcomas seen in other
parts of the body. It arises from the endothelial li-
ning of the splenic blood vessels (3). Cut specimens
usually reveal poorly defined nodular masses. Dif-
fuse involvement of the spleen is common, and
replacement of the entire splenic parenchyma by
the tumor may be seen. Solitary mass is a less
common finding. Hemorrhage and necrosis are
frequently seen within the tumor.

The radiologic appearances of splenic angiosarco-
ma are variable and nonspecific. The most useful
imaging studies for diagnosis are US, CT and MR
imaging. US findings are nonspecific in many ca-
ses (16). The most common findings are splenome-
galy and ill-defined solid and cystic masses with
heterogeneous echotexture (17, 18). The areas of
hemorrhage and necrosis within the tumors are
frequently seen as cystic areas. Increased blood
flow may be detected in the solid part of the mas-
ses on color Doppler images.

CT may reveal an enlarged spleen with hypo- or
hyperattenuating areas on nonenhanced scans

(19). Areas of hyperattenuation are likely to ref-
lect acute hemorrhage or hemosiderin deposits.
Scattered punctate or massive calcification can be
seen on nonenhanced scans (20). On contrast-en-
hanced CT scans, the tumors may exhibit periphe-
ral or heterogeneous contrast enhancement simi-
lar to that of hepatic cavernous hemangiomas (21,
22).

Ill-defined nodular lesions with low- or high-signal
intensity may be seen on both T1- and T2-weigh-
ted images depending on the age of blood products
and presence of necrosis. High-signal intensity on
both T1- and T2-weighted images is related to su-
bacute hemorrhage or tumor necrosis, and low-sig-
nal intensity is related to chronic hemorrhage or
fibrosis within the tumor. The appearance of sple-
nic angiosarcoma on contrast-enhanced T1-weigh-
ted images consists of hyperintense masses with
focal areas of nonenhancement depending on the
hemorrhage and necrosis within the tumor.

The differential diagnosis should include lympho-
ma, metastatic tumors, and other splenic vascular
lesions such as hemangioma (23). Differentiation
between angiosarcoma and these tumors is diffi-
cult for radiologists because of overlapping ima-
ging findings. Therefore, a definitive diagnosis can
only be made by histopathologic examinations af-
ter splenectomy.

CONCLUSION

Primary splenic angiosarcoma is a rare and agg-
ressive neoplasm that is difficult to diagnose. The
radiologic appearance varies from one to several
nodular, well-defined masses to large ill-defined
areas of hemorrhage and necrosis. Many radiologi-
cal methods are available; however, MR imaging
seems to be more effective in the overall assess-
ment and staging of splenic angiosarcoma. Altho-
ugh rare, the possibility of hemangiosarcoma sho-
uld be kept in mind in assessing splenic tumors.
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