
Cancer Imaging (2010) 10, 173�182
DOI: 10.1102/1470-7330.2010.0026

REVIEW

Primary and secondary neoplasms of the spleen

R.K. Kaza, S. Azar, M.M. Al-Hawary and I.R. Francis

Department of Radiology, Box 30, University of Michigan Hospitals, Ann Arbor, MI, USA

Corresponding address: Ravi Kaza, MD, Department of Radiology, Box 30, Room B2, University of
Michigan Hospitals, 1500, East Medical Center Drive, Ann Arbor, MI 48109-0030, USA.

Email: ravikaza@med.umich.edu

Date accepted for publication 13 July 2010

Abstract

With the exception of lymphoma involving the spleen, other primary and secondary neoplasms are rare and infre-
quently encountered. Primary malignant neoplasms involving the spleen are lymphoma and angiosarcoma. Primary
benign neoplasms involving the spleen include hemangioma, lymphangioma, littoral cell angioma and splenic cyst and
solid lesions such as hamartoma and inflammatory pseudotumor.
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Introduction

Primary splenic neoplasms can be broadly categorized into
lymphoid neoplasms arising from the white pulp and vas-
cular neoplasms, which arise from the red pulp[1]. Primary
tumors arising from vascular elements include benign
lesions such as hemangioma, lymphangioma and hamar-
toma, intermediate lesions such as hemangioendothe-
lioma, hemangiopericytoma and littoral cell angioma as
well as the frankly malignant hemangiosarcoma[2].

Primary malignant neoplasms
of the spleen

Lymphoma

Primary involvement of the spleen by lymphoma is much
less common than secondary involvement, accounting
for less than 1% of all lymphomas[3]. Primary splenic
lymphoma usually represents non-Hodgkin lymphoma
of B cell origin. Secondary involvement of the spleen is
much more common and is seen in association with
enlarged lymph nodes in the rest of abdomen[4].

Radiologically four different patterns of involvement of
splenic lymphoma have been described, which corre-
spond to patterns of pathological involvement[5]: diffuse
infiltration, which manifests as splenomegaly; small, focal

or miliary nodules; multiple large nodular lesions; and
bulky solid masses. Lymphomatous nodules and masses
are seen as low-density lesions on contrast-enhanced com-
puted tomography (CT) (Fig. 1). On magnetic resonance
imaging (MRI) these lesions are isointense on precon-
trast T1- and T2-weighted sequences, but hypointense
on post-contrast sequences. Diffuse infiltration or tiny
(51 cm) nodular lesions are seen in 45�70% of splenic
lymphoma and can sometimes be difficult to visualize
on CT and MRI[6]. [18F]Fluorodeoxyglucose (FDG)-
positron emission tomography (PET) imaging can help
in identifying lymphomatous involvement in these cases,
thereby improving overall accuracy in staging of disease.
Treated lymphomatous deposits may appear necrotic and
eventually can show areas of calcification within them
(Fig. 2).

Angiosarcoma

Although rare, angiosarcoma is the most common
primary non-hematopoietic malignant tumor of the
spleen[7]. This is a highly aggressive tumor with poor
prognosis. Spenomegaly is commonly found and sponta-
neous splenic rupture has been reported in approximately
25% of patients[7]. Metastatic disease is usually found at
presentation with the liver being the most common site of
metastasis.

This paper is available online at http://www.cancerimaging.org. In the event of a change in the URL address, please use the DOI
provided to locate the paper.

1470-7330/10/000001þ 10 � 2010 International Cancer Imaging Society



The radiological appearance of the tumor reflects its
aggressive nature seen on pathology. Splenic angiosar-
coma appears as an aggressive splenic mass or masses
with associated splenomegaly[8]. On sonography, it is
seen as multiple complex heterogeneous masses involving
the spleen. On contrast-enhanced CT, angiosarcomas are
usually seen as multiple hypervascular masses in the
spleen (Fig. 3). The lesions have heterogeneous appear-
ance due to internal areas of hemorrhage and necrosis.
Calcifications have been rarely reported in these lesions.
Their appearance on MRI reflects the heterogeneity of
these tumors, with areas of mixed high and low signal
on T1- and T2-weighted images and heterogeneous
enhancement noted in the solid portions of tumor on

contrast-enhanced sequences. Intra- or perisplenic hemor-
rhage or frank hemoperitoneum can be seen on CT or
MRI[8]. In all suspected cases of splenic angiosarcoma,
special care should be taken before performing percuta-
neous biopsy due to the high risk of massive
hemorrhage[9].

Primary benign splenic neoplasms

Hemangioma

Hemangioma is the most common benign neoplasm
of spleen and most splenic hemangiomas are found

Figure 1 Primary splenic lymphoma. (A) Ultrasound
shows a large heterogeneous mass in the spleen (arrow-
heads). (B) Contrast-enhanced CT shows a lobulated
hypodense mass in the spleen (*). Biopsy confirmed it to
be non-Hodgkin lymphoma of B-cell origin.

Figure 2 Calcification in the spleen following treatment
for lymphoma. (A) Contrast-enhanced CT shows multiple
hypodense lesions in the spleen (arrows) secondary to lym-
phomatous deposits. (B) Unenhanced CT scan obtained
2 years after chemotherapy shows multiple foci of calcifi-
cation representing treated lymphoma (arrowheads).
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incidentally on imaging[10]. Rarely they can be multiple
or diffuse as seen in hemangiomatosis or be associated
with generalized angiomatosis syndromes.

Splenic hemangiomas have varied radiological appear-
ances depending on the capillary or cavernous compo-
nents of the hemangioma. On ultrasound the smaller
hemangiomas can be seen as discrete echogenic lesions
and the larger lesions may have a more complex appear-
ance[11]. Punctate peripheral calcifications may be noted
on CT. On MRI, splenic hemangiomas are typically iso-
to hypointense on T1-weighted images and hyperintense
on T2-weighted images. Following contrast administra-
tion, splenic hemangiomas show varying patterns of
enhancement with most lesions showing peripheral
enhancement in the arterial phase with progressive cen-
tripetal fill-in and persistent retention of contrast on the
delayed phase (Fig. 4)[12]. However, unlike hepatic
cavernous hemangiomas, the discontinuous peripheral
puddles or globules of contrast enhancement are uncom-
monly seen in splenic hemangiomas, with a more contin-
uous solid rim of enhancement being seen more often in
the arterial phase[10]. Other patterns of enhancement that
can be seen are immediate homogeneous enhancement
with persistent delayed enhancement and peripheral
enhancement with persistent lack of central enhancement
on delayed images. Cavernous hemangiomas typically
show heterogeneous enhancement due to presence
of cystic non-enhancing areas within the lesion.
Technetium-99m labeled red blood cell (RBC) scans
are also helpful in characterizing atypical lesions by
demonstrating increased activity on delayed images[13].

Lymphangioma

Splenic lymphangiomas are rare, benign, slow-growing
neoplasms usually seen in childhood[14]. Similar to
hemangiomas, splenic lymphangiomas may be isolated
or may be part of rare lymphangiomatous syndrome
involving multiple organs. Large splenic lymphangiomas
may present as an abdominal mass in children, but in the
adult population, they are often noted as an incidental
asymptomatic finding[15].

Splenic lymphangiomas are usually seen as multilocu-
lated cysts of varying size that are predominantly subcap-
sular in location[14]. They are hypoechoeic on ultrasound
and hypodense on CT, with few enhancing septa and
occasional peripheral rim calcification (Fig. 5). Most of
them follow the signal intensity of simple fluid on MRI,
but few cysts may demonstrate a high T1 signal due to
proteinaceous or hemorrhagic content[16].

Hamartoma

Splenic hamartoma is a rare benign lesion composed of
malformed splenic red pulp elements without organized
lymphoid follicles, the exact cause of which is uncer-
tain[17]. Hamartomas are usually discovered incidentally
or rarely as a large mass or splenomegaly.

On ultrasound, hamartomas are usually seen as well-
circumscribed homogeneous solid masses[18]. Typical
hamartomas are isodense on non-contrast CT and are
usually isointense on T1-weighted images and heteroge-
neously hyperintense on T2-weighted images[12,19].
Following contrast administration, hamartomas show dif-
fuse early enhancement and uniform delayed enhance-
ment appearing isodense/isointense to the remainder of
the spleen and hence on the delayed phase a contour
abnormality may be the only visible finding (Fig. 6)[19].
In larger lesions, heterogeneous enhancement may be
observed with uniform and prolonged retention of con-
trast noted on delayed images. The persistent delayed
enhancement is thought be due to stagnant contrast
material within the sinusoids of the red pulp in the
hamartoma[19,20].

Although imaging findings may suggest the possibility
of splenic hamartoma, a definitive diagnosis based on
imaging or percutaneous biopsy may not be possible
and more often, splenectomy is needed for a definitive
diagnosis[21].

Littoral cell angioma

Littoral cell angioma is a rare vascular tumor arising from
the littoral cell, which lines the sinuses of splenic red
pulp[22]. It involves the spleen diffusely with multiple
nodular masses of red pulp elements. Most patients pres-
ent with splenomegaly and laboratory findings of
hypersplenism[23].

Littoral cell angioma is usually seen as multiple masses
of varying sizes involving the entire spleen, which are
isodense on non-contrast CT, are hypodense on the

Figure 3 Splenic angiosarcoma. Contrast-enhanced CT
shows a hypodense mass in the spleen (arrow) with focal
areas of enhancement secondary to the vascular nature of
tumor (arrowhead).
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early portal phase following contrast administration and
can be isodense on the delayed phase (Fig. 7)[23]. On
MRI, littoral cell angiomas may show low signal intensity
on all sequences similar to siderotic nodules due to hemo-
siderin accumulation within neoplastic littoral cells[24].
The diagnosis of littoral cell angioma should be suspected
when multiple hypodense nodules are seen in a patient
with splenomegaly and hypersplenism[2].

Inflammatory pseudotumor

Splenic inflammatory pseudotumor is a rare benign
lesion of uncertain cause, likely resulting from an unusual
inflammatory reparative response to injury such as infec-
tion[25]. It is usually asymptomatic and incidentally
detected, but may present with symptoms of mass effect.

On CT, usually a well-circumscribed mass, which may
show areas of calcification, is seen. Enhancement can be
homogeneous or heterogeneous and delayed enhance-
ment patterns have been described[26]. A definitive

Figure 4 Splenic hemangiomas. (A) Arterial phase of contrast-enhanced CT shows two lesions in the spleen (*), which
demonstrate the peripheral continuous rim of enhancement (arrowheads). (B) Venous phase shows progressive centrip-
etal enhancement in both of the lesions, which is better seen in the posterior lesion (arrow). MRI in a different patient
shows multiple hemangiomas (arrows) which are hyperintense on T2-weighted images (C) and show retention of contrast
on delayed post contrast T1-weighted images (D).

Figure 5 Splenic lymphangioma. Contrast-enhanced CT
shows a large multicystic lesion (arrows) with thin septations
(arrowheads) in the spleen extending to the capsular margin.
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Figure 6 Splenic hamartoma. (A) Arterial phase of contrast-enhanced CT shows an enhancing mass in the spleen
(arrow). (B) The mass is isodense on the venous phase (asterisk) and can be appreciated only as a capsular bulge
(arrowheads). On MRI, the mass is isointense on the T1-weighted inphase (C) and is slightly hyperintense on the T2-
weighted fat-saturated sequence (asterisk) (D). After gadolinium administration, heterogeneous enhancement is noted in
the arterial phase (arrow) (E) with uniform delayed enhancement noted on the delayed phase (arrowheads) (F).
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imaging diagnosis is not possible and diagnosis is estab-
lished only after surgery.

Uncommon primary splenic neoplasms

Primary mesenchymal tumors such as lipoma, angiomyo-
lipoma, fibroma, fibrosarcoma, leiomyosarcoma and
malignant fibrous histocytoma have been reported to
occur in the splenic parenchyma but are quite rare
(Fig. 8). In the few published reports, except for
lipoma, which is characterized by the presence of fat,

no pathognomonic features are noted in the remainder
of the lesions[27].

Metastatic lesions

Splenic involvement by metastasis is relatively uncom-
mon and is thought to be secondary to lack of afferent
lymphatics[28]. Hematogeneous spread is considered the
most probable route of spread resulting in splenic metas-
tases. Splenic metastases are seen in only 2�9% of
untreated cancer patients and are seen as isolated splenic
lesions in 5.2% of patients[28,29]. Tumors that most com-
monly metastasize to the spleen include melanoma, and

Figure 7 Littoral cell angioma of the spleen. (A,B)
Contrast-enhanced axial CT images of the spleen show
multiple well-defined hypodense lesions (arrowheads) ran-
ging in size from 5 mm to 3 cm. Pathology showed littoral
cell angioma of the spleen.

Figure 8 Splenic sarcoma. Contrast-enhanced CT shows
a large exophytic mass arising from the spleen (arrows).
Large necrotic areas (*) and few foci of calcification
(arrowhead) are noted within the lesion.

Figure 9 Splenic metastasis from melanoma. Contrast-
enhanced CT shows multiple hypodense masses in the
liver (arrowheads) and a large mass in the spleen
(arrow) demonstrating central necrosis (*) in a patient
with known melanoma representing hepatic and splenic
metastasis from melanoma.
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tumors of the breast, lung, ovary, colon, stomach and
pancreas.

Most metastases to the spleen are seen as solitary or
multiple masses and diffuse infiltration is a rare phenom-
enon[28]. The sonographic appearance of splenic metas-
tasis is variable with most appearing hypoechoeic.

On contrast-enhanced CT they are seen as hypodense
lesions that are best appreciated on the portal venous
phase (Fig. 9). On MRI they may be difficult to identify
on the precontrast T1- and T2 weighted sequences and
are seen as hypointense lesions on T1-weighted images
following contrast administration[30]. Cystic or necrotic

Figure 10 Calcified splenic metastasis from ovarian
cancer. Contrast-enhanced CT shows a heterogeneously
calcified lesion in the spleen (arrow) in a patient with
treated ovarian cancer metastasis.

Figure 11 Perisplenic deposits in pseudomyxoma perito-
nei. Contrast-enhanced CT scan shows multiple well-
defined cystic lesions in the perisplenic region invaginating
into the spleen (arrows) in a patient with known pseudo-
myxoma peritonei. Similar cystic deposits are also noted in
the perigastric region (*).

Figure 12 Pancreatic cancer invading through the splenic
hilum. Contrast-enhanced CT shows a large heterogeneous
mass centered on the splenic hilum (arrows) and insepara-
ble from the tail of the pancreas (*) representing pancre-
atic adenocarcinoma of the pancreatic tail with splenic
invasion.

Figure 13 Splenic sarcoidosis. Contrast-enhanced CT
shows splenomegaly with innumerable hypodense nodules
in the spleen (white arrowheads). Multiple tiny nodules in
the liver (black arrowheads) and few enlarged lymph nodes
along the celiac axis (arrow) are noted in a patient with
known sarcoidosis representing hepatosplenic involvement
and lymph node enlargement.
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degeneration can occur in metastasis; this is usually seen
in metastasis from melanoma and the lesions appear as
unilocular or multilocular cystic lesions with septa-
tions[16]. Calcification in splenic metastasis is rare
unless the primary tumor is a mucinous adenocarcinoma
(Fig. 10)[31].

Perisplenic neoplasms infiltrating spleen

Implants on the serosal surface of the spleen are seen in
patients with peritoneal carcinomatosis, commonly from
ovarian or gastrointestinal primary neoplasms. These
implants are seen on CT to cause indentation and scal-
loping of the surface of the spleen. Pseudomyxoma peri-
tonei also often involves the spleen and is seen as
scalloping of the splenic margin (Fig. 11). Direct tumor
invasion of the spleen is uncommon, but can be seen in
tumors originating from the pancreas, stomach, colon or
left kidney and retroperitoneum (Fig. 12)[32].

Non-neoplastic splenic lesions mimicking
splenic neoplasms

Granulomatous diseases and sarcoidosis

Sarcoidosis is a multisystem disease with 5�15% of
patients having abdominal involvement[33]. Splenic invol-
vement in sarcoidosis is commonly seen as splenomegaly
and less commonly as multiple nodules (Fig. 13). There
can be associated hepatic involvement and lymphadeno-
pathy in some cases. The nodules are hypodense on CT,
and are typically hypointense on all MRI sequences
showing minimal and delayed enhancement following
contrast administration[34]. The nodular pattern of invol-
vement can mimic lymphoma or metastatic disease to the
spleen. The presence of larger, confluent lymph nodes
suggests the possibility of lymphoma, and the presence
of a primary malignancy suggests metastatic disease.

Figure 14 Peliosis of spleen. Contrast-enhanced CT
shows multiple hypodense lesions (arrowheads) in a
normal-sized spleen. Pathology showed peliosis of the
spleen.

Figure 15 Splenic pseudocyst. Contrast-enhanced CT
shows a well-defined cyst in the spleen (*) with peripheral
rim of calcification (arrowheads) and no internal septa-
tions, presumed to be a post-traumatic pseudocyst.

Figure 16 Splenic abscess. Contrast-enhanced CT shows
a heterogeneous cystic lesion (*) with thick irregular
enhancing margins (arrows) in a patient with septicemia
representing a splenic abscess.
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Peliosis of spleen

Peliosis of the spleen is a rare condition caused by sinu-
soidal dilation leading to formation of multiple cyst-like
blood-filled cavities within the splenic parenchyma[35].
This is usually an incidental finding noted in an asympto-
matic individual, however spontaneous splenic rupture
has been reported[36]. On CT, multiple small well-
defined, hypodense cyst-like lesions are seen (Fig. 14).
The cystic spaces contain blood components within them
that might lead to the presence of fluid-fluid levels and
variable signal intensity on MRI[37]. The lesions may or
may not enhance after contrast administration. The cystic
nature of the lesions should be helpful in distinguishing
peliosis from lymphoma or metastasis, which are typi-
cally solid in nature.

Splenic cyst

Most splenic cystic lesions are non-neoplastic lesions
and include congenital cysts, post-traumatic pseudocysts
(Fig. 15), pancreatic pseudocyst and parasitic (echino-
coccal) cysts[27]. Most of these are easily distinguishable
from cystic metastasis, which usually have associated
solid components.

Splenic abscess

Pyogenic splenic abscess can be seen as an isolated invol-
vement of the spleen or as part of a systemic involvement.
They are seen as heterogeneous hypodense lesions with
smooth or irregular margins that can show variable
enhancement (Fig. 16)[38]. The clinical history is usually
corroborative of an infectious cause in these cases.

Mycobacterial and fungal involvement of the spleen is
usually seen as multiple small 5�10 mm nodules invol-
ving the spleen diffusely. There can also be associated
hepatic involvement. These are usually seen in immuno-
compromised patients which can help suggest this
diagnosis.
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