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Most splenic lesions are de-
tected incidentally, posing a 
challenge for both interpret-

ing and referring physicians in deter-
mining the need for and type of further 
evaluation. Paluska et al1 found inci-
dental splenic lesions in 1% of patients 
in an emergency room population un-
dergoing computed tomography (CT) 
scans for abdominal pain or trauma.1 
Most of these were considered clini-
cally benign. However, in patients with 

a known malignancy or symptoms at-
tributable to possible splenic pathology, 
the incidentally discovered splenic le-
sion may be more significant. Clinical 
factors must be taken into account when 
evaluating a splenic lesion, most impor-
tantly pain attributable to the spleen, 
signs and symptoms of infection, im-
mune status, history of known malig-
nancy, associated findings on imaging 

of the chest, abdomen or pelvis and a 
history of abdominal trauma, either 
recent or remote. Certain laboratory 
values, such as white blood cell count, 
can also provide valuable information 
to narrow the differential diagnosis. In 
this article, the authors propose an algo-
rithm based on clinical factors for nar-
rowing the differential diagnosis of an 
incidental splenic mass. 
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Spleen histology and imaging 
features

The spleen is an encapsulated organ 
composed of vascular sinuses, which 
comprise the red pulp, and interspersed 

cords of lymphatic tissue, making up 
the white pulp.2 CT imaging demon-
strates heterogeneous splenic enhance-
ment on arterial phase imaging, due 
to variation in blood flow through the 

sinuses and cords. In the portal venous 
phase, splenic enhancement becomes 
homogeneous. On magnetic resonance 
imaging (MRI), the normal spleen 
demonstrates lower signal intensity 

FIGURE 1. Algorithmic approach to an incidental splenic mass, utilizing imaging characteristics integrated with clinical findings.

FIGURE 2. Congenital splenic cyst. 14-year-old female presented with upper abdominal pain. (A) Axial contrast-enhanced CT in the portal 
venous phase obtained at an outside facility one year prior demonstrated a fluid attenuation splenic mass. (B) Axial T2 fat-saturated FSE and 
(C) post contrast axial T1 fat-saturated GRE image showed a uniformly T2 hyperintense, non-enhancing mass in the anterior spleen. The lesion 
was treated surgically with ‘unroofing’ due to patient’s symptoms caused by increasing size of the mass. Histologically, this represented a con-
genital cyst with stratified squamous epithelial wall. 
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than the liver on T1-weighted images 
(T1WI) and higher signal intensity than 
liver on T2-weighted images (T2WI). 
The enhancement pattern is similar to its 
appearance on CT, with heterogeneous 
enhancement in the arterial phase and 
homogeneous enhancement in the por-
tal venous phase. 

Diagnostic considerations
The differential diagnosis of focal 

splenic lesions can be divided into sev-
eral categories. These include cystic 
lesions, primary vascular neoplasms, 
infectious or inflammatory processes, 
lymphoproliferative disorders, and me-

FIGURE 3. Splenic hemorrhage and post traumatic cyst. 70-year-old female with recent colec-
tomy presented with hypotension and near syncope. (A) Axial noncontrast CT revealed a het-
erogeneous mass in the spleen with adjacent mesenteric stranding and hemoperitoneum. (B) 
Contrast enhanced CT in the portal venous phase obtained nearly two years later for unrelated 
symptoms displayed an irregular fluid attenuation mass, representing a posttraumatic cyst.

FIGURE 4. Splenic hemangiomas. 
(A) 44-year-old male with history 
of melanoma was found to have 
an enhancing splenic mass on a 
contrast-enhanced staging CT. 
MRI was obtained for further char-
acterization of this lesion as well 
as a hepatic mass (not shown). 
(B) Axial SSFSE image demon-
strated a T2 hyperintense mass. 
(C, D) Axial T1 fat-suppressed 
GRE images obtained pre as well 
as immediately and 1 minute post 
administration of contrast showed 
a T1 hypointense mass with ini-
tial peripheral and subsequently 
homogeneous enhancement, 
consistent with a splenic heman-
gioma. (E)  Follow-up imaging 
demonstrated stability at one year.
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tastases. Examples of primary neoplasms 
include hemangioma, hamartoma, 
lymphangioma, littoral cell angioma, 
hemangioendothelioma, and angiosar-
coma. Infectious etiologies encompass 
bacterial, fungal and mycobacterial ab-
scesses. Sarcoidosis is a multisystem in-
flammatory process that can present with 
splenic lesions in addition to other organ 
involvement as the lungs and mediasti-
num. Combining imaging findings with 
the clinical assessment facilitates the 
formulation of a more relevant differen-
tial diagnosis. Our proposed algorithm, 
based on clinical presentation, is shown 
in Figure 1. Patients are triaged initially 
into one of three categories: asymptom-
atic, symptomatic with pain attributable 
to the spleen, or symptomatic with sys-
temic involvement. Subsequent figures 
demonstrate the utility of the proposed 
algorithm in an asymptomatic and symp-
tomatic patient with additional organ in-
volvement (Figures 23-26).

Asymptomatic
As previously noted, most splenic 

lesions are found incidentally. The 
majority of these lesions are benign 
and clinically insignificant. Heller et 
al described a management algorithm 
based on imaging characteristics, prior 
imaging studies and clinical history.3 
If a splenic lesion with benign imag-
ing characteristics (either a cyst or ho-
mogeneous, low-attenuation with no 
enhancement and smooth margins) is 
detected in an asymptomatic patient, 
no follow-up imaging is necessary. If 
the imaging features are not diagnostic, 
stability based on prior imaging also 
negates further work-up. However, if 
the imaging features are not diagnostic 
and there are no prior imaging studies 
available for comparison, further evalu-
ation or follow-up imaging is warranted 
based on either a clinical history of ma-
lignancy or the observed imaging find-
ings. Our algorithm divides simple cysts 
from complex cysts/solid masses. The 
differential diagnosis for simple cysts 
includes pseudocysts, congenital or hy-
datid cysts. Cystic lesions need no fur-
ther evaluation or follow-up imaging.
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FIGURE 5. Splenic hemangiomas. 44-year-old male presented with right lower quadrant pain. 
(A) Contrast-enhanced CT in the portal venous phase demonstrates an incidental finding of a 
homogeneously enhancing splenic lesion. (B) Axial SSFSE image demonstrates the lesion to 
be T2 hyperintense. (C, D) Axial T1 fat-suppressed GRE images obtained pre- and post-con-
trast exhibits a T1 iso- to hypointense nodule with homogeneous late arterial enhancement, 
consistent with a flash-filling hemangioma.

FIGURE 6. Splenic hamartomas. 46-year-old female with history of ulcerative colitis presented 
with upper abdominal pain. (A) Axial SSFSE image demonstrated a homogeneous, mildly T2 
hyperintense mass in the spleen. (B) T1 GRE opposed phase T1 image demonstrates an iso-
intense mass which is partially exophytic, creating a contour abnormality. (C, D, E) Multiphase 
subtraction post-contrast GRE images demonstrate progressive homogeneous enhancement. 
Interval growth of the mass led to resection and a histological diagnosis of hamartoma. 
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FIGURE 7. Splenic mass on MRCP. 70-year-old male with incidental splenic mass. (A) Axial SSFSE showed a mildly T2 hyperintense splenic 
mass. (B) Noncontrast fat-suppressed GRE demonstrated isoattenuation on T1 imaging. (C) Postcontrast fat-suppressed GRE revealed diffuse 
enhancement. (D) Delayed postcontrast fat-suppressed GRE demonstrated isoattenuation of the mass relative to splenic parenchyma. Imaging 
characteristics are consistent with hamartoma. Follow-up imaging demonstrated stability at one year.
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FIGURE 8. Lymphangioma. 48-year-old female with an incidental splenic mass on a CTA of 
the chest. (A) Contrast-enhanced CT in the early arterial phase demonstrated a circumscribed 
largely hypoattenuating mass in the anterior spleen without internal enhancement. (B) Axial 
SSFSE image revealed a T2 hyperintense mass with hypointense septae. (C) Axial noncon-
trast fat-suppressed GRE image demonstrated a hypointense mass. (D, F) Slow regional pro-
gressive enhancement of the septa is demonstrated on images obtained 1 and 5 minutes post 
contrast administration. Subtraction images (E, G) emphasize septal enhancement. Histology 
was consistent with lymphangioma.

FIGURE 9. Littoral cell angioma. 37-year-
old female with history of ulcerative colitis 
and sclerosing cholangitis. (A) Axial SSFSE 
demonstrated an exophytic mass isointense to 
normal splenic parenchyma extending superi-
orly from the spleen. (B) Axial fat-suppressed 
non contrast GRE image demonstrated the 
mass to be hypointense to isointense to the 
spleen. (C, D) Multiphase postcontrast sub-
traction GRE images showed the mass to be 
initially hypointense to the spleen with devel-
opment of progressive enhancement and iso-
intensity on the equilibrium phase (E). Interval 
growth of the mass led to resection and a his-
tological diagnosis of littoral cell angioma.
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Simple cysts
Cysts of the spleen are the most 

common benign focal splenic masses. 
They are typically asymptomatic, but 
may enlarge and become painful. There 
are two types of cysts: true cysts and 
pseudocysts. Pseudocysts are much 
more common, representing 80% of all 
splenic cysts. Also known as post-trau-

matic cysts, these cysts do not contain 
an epithelial lining and can develop as 
a sequela of prior trauma, infarction or 
infection. Mural calcification occurs in 
the wall in 30-40% of cases.4 The other 
20% of cysts possess an epithelial lining 
and are considered true cysts.5 These 
may be congenital or caused by para-
sitic infections, such as Echinooccocus. 

Echinococcal cysts can be indistin-
guishable from posttraumatic and con-
genital cysts, but are exceedingly rare 
in North America. When present, these 
patients are usually symptomatic and 
are discussed below. On CT, splenic 
cysts are sharply demarcated, typi-
cally unilocular and hypoattenuating 
(Figure 2A), and do not enhance after 

FIGURE 10. Splenic sarcoidosis. 55-year-old female with elevated liver enzymes and a history of sarcoidosis. (A) Innumerable hypoattenuating 
nodules are demonstrated throughout the spleen on an axial contrast enhanced CT in the portal venous phase. (B-C) Axial SSFSE and fat- 
suppressed noncontrast GRE images demonstrate innumerable hypointense nodules. The nodules demonstrate mild peripheral enhancement 
without internal enhancement, as seen in post contrast axial GRE images (D-F) with associated subtraction images (G-I), consistent with sar-
coid granulomas.

A

D

G

B

E

H

F

!

C



14       n        APPLIED RADIOLOGY
©

         www.appliedradiology.com February  2017

A DIAGNOSTIC APPROACH TO SPLENIC LESIONS

contrast administration (Figures 2A 
and 3). They may demonstrate higher 
attenuation when containing protein, 
hemorrhage, or superimposed infec-
tion. The walls of cysts are thin unless 
infected or when associated with recent 
hemorrhage. Cysts on MRI are typically 
hypointense to splenic parenchyma on 
T1WI and hyperintense on T2WI, al-
though signal intensity can also vary in 
the presence of protein or hemorrhage 
(Figure 2B). As on CT, cysts do not 
enhance (Figure 2C). If determined to 
be simple cysts on CT or MRI, no fol-
low-up imaging is necessary. 

Complex cystic or solid masses
Another category of focal splenic 

lesions in the asymptomatic patient is 
the complex cystic or solid masses. In 
this group, contrast enhanced MRI is 
needed for further evaluation. If the 
lesion has signal and enhancement 
characteristics of a hemangioma or 
hemorrhagic cyst, no follow-up imag-
ing is necessary. However, if indeter-
minate on MRI, follow-up imaging in 
6-12 months is recommended to moni-
tor stability. The differential diagnosis 
for indeterminate solid masses includes 
hamartoma, lymphangioma, littoral 
cell angioma, and angiosarcoma. Most 

FIGURE 11. Heterogeneously enhancing 
splenic mass. 75-year-old female with a his-
tory of hypercalcemia. Contrast-enhanced 
CT demonstrated numerous hepatic cysts 
that were unchanged from a previous exam-
ination. FNA and core biopsy of the large 
splenic mass showed non-caseating gran-
ulomatous inflammation. With no pulmonary 
manifestations, patient was diagnosed with 
rare primary splenic sarcoidosis. Presence 
of a solitary splenic mass is a very unusual 
manifestation.

FIGURE 12. Lymphoma. 75-year-old female presented with left flank pain. (A) Contrast 
enhanced CT in the portal venous phase demonstrated a heterogeneously centrally hypoat-
tenuating lesion. (B) Axial SSFSE displayed a heterogeneously hyperintense mass in the 
posterior spleen. Axial fat suppressed GRE images obtained (C) pre-contrast demonstrated 
an isointense mass and (D) postcontrast heterogeneous, peripheral enhancement. Splenec-
tomy, performed for pain, demonstrated diffuse B cell lymphoma. This case represents an 
atypical solitary presentation of lymphoma with central necrosis. 

FIGURE 13. Splenomegaly: lymphoma. 
34-year-old male with pancytopenia. Contrast- 
enhanced CT showed a diffusely enlarged 
spleen with heterogeneous areas of low den-
sity. Splenectomy was performed that demon-
strated marginal zone lymphoma.

FIGURE 14. Hodgkin’s lymphoma. 56-year-
old female with history of abdominal pain and 
multiple splenic masses. Contrast-enhanced 
CT demonstrated splenomegaly with innu-
merable hypoattenuating nodules as well as 
retroperitoneal lymphadenopathy. Lymph 
node biopsy revealed Hodgkin’s lymphoma. 
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patients with angiosarcomas present 
with systemic manifestations from ad-
ditional organ involvement and are dis-
cussed below. 

Hemorrhagic cysts
A potential, albeit rare, complication 

of splenic cyst is hemorrhage. On CT, 
hemorrhagic cysts may be hyperdense 
and can exhibit fluid-fluid levels. On 
MR imaging, hemorrhagic cysts usu-
ally demonstrate high signal on T1WI 
from internal contents and may show 

fluid-fluid levels. There is no enhance-
ment and these lesions do not require 
follow-up. 

Hemangioma
The most common benign primary 

neoplasm of the spleen is a hemangioma. 
These tumors form by proliferation of 
vascular channels, ranging from small 
capillaries to large cavernous types.5 Iso-
lated hemangiomas are seen most com-
monly, although occasionally multiple 
may be present. Most hemangiomas are 

asymptomatic and incidentally discov-
ered. These lesions are hypoattenuating 
on nocontrast CT. Homogenous or pe-
ripheral enhancement occurs after con-
trast administration, (Figure 4A) which 
progresses over time on later post-con-
trast phases. The discontinuous, periph-
eral, centripetal enhancement pattern 
seen in other hemangiomas, such as in the 
liver, is less common in splenic heman-
giomas. Hemangiomas are hypo- to iso-
intense to splenic parenchyma on T1WI 
and hyperintense on T2WI (Figure 4). 

FIGURE 15. Fungal microabscesses. 
40-year-old immunocompromised female 
presented with fever and abdominal pain. 
Contrast-enhanced CT in the portal venous 
phase showed numerous hypoattenuating 
foci in the liver and spleen, a typical imag-
ing presentation of fungal microabscesses. 
Blood cultures were positive for Candida  
albicans. 

FIGURE 16. Splenic tuberculosis abscess. 
27-year-old male presented with dyspnea 
and weight loss. Contrast-enhanced CT in 
the portal venous phase revealed multiple, 
irregular nonenhancing splenic lesions. Cul-
ture of a paraspinal abscess (shown above 
as a hypoattenuating, curvilinear fluid collec-
tion to the right of the lower thoracic spine) 
grew Mycobacterium tuberculosis.

FIGURE 17. Splenic abscess. 48-year-old female presented with abdominal pain and fever 
and diagnosed with splenic abscess. (A) Axial CT image in the portal venous phase revealed 
multiple subcapsular fluid collections with smaller intraparenchymal fluid collections. MR 
imaging demonstrated multiple ill-defined T1 hypointense (B) and T2 hyperintense (C) intra-
splenic and subcapsular fluid collections consistent with abscesses. (D) Additional collections 
are present in the liver, as illustrated on this fat-suppressed GRE image. Fluid culture grew 
Streptococcus intermedius. Repeat imaging after one month of antibiotic therapy indicated 
near complete resolution of the abscesses. 
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The enhancement patterns on MRI are 
similar to that of CT (Figures 4, 5) Mul-
tiple splenic hemangioma can be associ-
ated with Kasabach-Merritt syndrome or 
Klippel-Trenaunay-Weber syndrome.6 
Splenic hemangiomas are benign and do 
not need follow-up to monitor stability. 

Hamartoma
Splenic hamartomas are mixtures of 

disorganized vascular channels and fi-
brotic red or white pulp elements.5 Often, 
these are congenital, though sometimes 
acquired lesions that occur as a prolifer-
ative or a neoplastic process. Most ham-
artomas are asymptomatic, but if large 
enough, patients may present with a pal-
pable mass or pain due to mass effect and 
stretching of the splenic capsule. In ex-
tremely rare cases, splenic hamartomas 
may present with symptoms second-
ary to rupture. They can be associated 
with tuberous sclerosis and Wiskott- 

Aldrich-like syndrome5. On CT, ham-
artomas are commonly isoattenuating, 
bulging masses, which cause focal con-
tour deformity of the spleen. They can 
enhance diffusely or heterogeneously. 
On T1WI, hamartomas are isointense to 
splenic parenchyma and are mildly hy-
perintense and heterogeneous on T2WI 
(Figure 6A, 6B). Enhancement may 
be diffuse or heterogeneous, as on CT 
(Figure 6C, 6D). On delayed post con-
trast imaging, hamartoma may exhibit 
hyperenhancement or may be isointense 
with the spleen parenchyma (Figure 7). 
No imaging follow-up is necessary for 
splenic hamartomas if confident diagno-
sis can be made by imaging. 

Symptomatic lesions: Pain 
attributable to the spleen

In this group of focal splenic lesions, 
patients present with left upper quadrant 
pain due to mass effect and stretching of 

the splenic capsule. As shown in Figure 
1, there is overlap of several lesions in 
this category in the asymptomatic solid 
mass group. Often these lesions are as-
ymptomatic when small and may be-
come painful as they enlarge. Surgical 
consultation should be considered when 
abdominal pain is potentially attributable 
to a splenic mass. If clinically warranted, 
further characterization with MRI may 
be helpful to narrow the differential diag-
nosis or to assess for aggressive imaging 
features that may change management. 

Lymphangioma
A lymphangioma is a congenital ab-

normality of lymphatic tissue. Different 
subtypes of lymphangiomas exist, in-
cluding capillary, cavernous and cystic 
types: the latter being the most common. 
In the spleen, these may be solitary, 
scattered or diffuse. Patients may be as-
ymptomatic or present with symptoms 

FIGURE 18. Angiosarcoma. 81-year-old female presented with epigastric abdominal pain. (A) Axial contrast-enhanced CT in the portal venous 
phase showed numerous hypoattenuating foci in the spleen. (B) Axial fat-suppressed T2 FSE demonstrated a heterogeneous exophytic nodule 
in the spleen. Heterogeneity is consistent with internal hemorrhage. (C) Axial fat suppressed non-contrast GRE image revealed a mixed signal 
intensity nodule in the spleen, related to the presence of internal hemorrhage.

FIGURE 19. Rupture of a metastatic splenic angiosarcoma. 43-year-old male presented with abdominal pain and hypotension. (A-C) Axial  
contrast-enhanced CT images demonstrated heterogeneous masses in the liver and spleen with associated hemoperitoneum.
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FIGURE 20. Splenic metastases. 60-year-
old female with a history of metastatic breast 
cancer. Axial contrast-enhanced CT in the 
portal venous phase showed diffuse hypoat-
tenuating metastasis throughout the spleen.

FIGURE 21. Splenic metastases. 64-year-
old male with a history of lung cancer. Axial 
contrast-enhanced CT in the portal venous 
phase revealed innumerable heteroge-
neous hypoattenuating nodules throughout 
the spleen with an area of necrosis within 
the largest metastasis. There were concur-
rent hepatic metastases.

FIGURE 22. Splenic metastases. 75-year-
old male with a history of melanoma. Axial 
contrast CT image in the portal venous 
phase indicated a hypoattenuating lesion in 
the spleen. Mediastinal lymphadenopathy 
and multiple pulmonary nodules were also 
present (not shown).

FIGURE 23. Asymptomatic patient with complex cystic or solid mass. 50-year-old female with an incidental splenic mass. (A) Axial noncon-
trast CT demonstrates a hypoattenuating mass in the spleen, with an attuenation greater than that of a simple cyst. (B) Axial SSFSSE and (C) 
fat-suppressed GRE images demonstrate a T2 hypointense, T1 isointense mass. (D-F) Progressive, centripetal enhancement is demonstrated 
on images obtained 1, 3 and 5 minutes after contrast administration. On the 5-minute-delayed images, the lesion is hyperintense to the splenic 
parenchyma.
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related to mass effect. Complications 
include hemorrhage, coagulopathy, hy-
persplenism, and portal hypertension. In 
children, these tumors may be part of a 
systemic lymphangiomatosis syndrome, 
which involves the mediastinum, lungs, 
liver, kidney, GI and GU tracts.5 Sur-
gical resection is necessary only when 
lymphangiomas are symptomatic. On 
CT, these appear as hypoattenuating 
masses that do not enhance with contrast 
(Figure 8A).  CT may detect peripheral 
wall calcifications, which are most often 
present in the cystic type. On T2WI they 
are hyperintense with hypointense sep-
tations (Figure 8B). MRI characteristics 

of lymphangioma include low T1 signal, 
unless hemorrhagic (Figure 8C). On post 
contrast imaging, there is enhancement 
of the thin septations (Figures 8D-G). 

Littoral cell angioma
Littoral cell angioma is a rare vascu-

lar splenic neoplasm arising from litto-
ral cells, which line the splenic red pulp 
sinuses and believed to play a role in 
the immune response.5 Many of these 
tumors contain hemorrhagic products. 
Patients may be asymptomatic, although 
more often, patients present with ab-
dominal pain, splenomegaly, anemia, 
thrombocytopenia and constitutional 

symptoms. Littoral cell angioma is typ-
ically benign, but malignant behavior 
has been reported rarely, including met-
astatic disease.7 Often these tumors are 
resected due to their nonspecific imaging 
characteristics or because of their symp-
tomatic presentation. Most published 
studies describe multiple masses as a 
more common presentation, but in our 
experience, these tend to present as soli-
tary masses. Typically, littoral cell angi-
omas are hypoattenuating to the splenic 
parenchyma on non-contrast CT. They 
remain hypoattenuating on arterial or 
early portal venous phase, but become 
isointense to spleen parenchyma on de-
layed imaging.5,7-9 On MRI, they are 
hypointense on T1WI and have variable 
signal intensity on T2WI depending on 
the presence of hemorrhagic products 
(Figure 9A and B). They are T1 hy-
pointense on early post contrast images 
and iso- to hyperintense on delayed im-
aging (Figure 9C-E). These lesions can 
have an overlapping imaging appearance 
with hamartoma.

Symptomatic: systemic 
manifestations

Certain clinical and laboratory find-
ings can help narrow the differential di-
agnosis of splenic lesions. Patients with 
sarcoidosis may have hypercalcemia or 
they may have preexisting pulmonary/
mediastinal disease. Patients with lym-
phoma may present with B-symptoms 
(fever, night sweats and weight loss) or 
may have lymphadenopathy on phys-
ical examination. Infection has a wide 
array of clinical presentations, not lim-
ited to fever and leukocytosis. These 
patients may be septic, and often they 
are immunocompromised. The pres-
ence of lesions in other organs in addi-
tion to the spleen should raise suspicion 
for metastases or metastatic primary 
splenic angiosarcoma. Rarely, patients 
with benign neoplasms may present 
with abnormal laboratory values, such 
as thrombocytopenia or anemia. The 
differential diagnosis for this includes 
hamartoma, hemangioma, lymphangi-
oma and littoral cell angioma. In addi-
tion, littoral cell angioma may present 

FIGURE 24. Algorithmic approach to the splenic lesion in Figure 23.  This asymptomatic 
patient was found to have a complex cystic or solid mass by CT. MRI was obtained and 
demonstrated an indeterminate solid mass. The differential diagnosis includes hamartoma, 
lymphangioma, littoral cell angioma, and much less likely, angiosarcoma. Follow up imaging 
over the course of one year has demonstrated stability in the lesion. This was presumed to be 
a littoral cell angioma, given its T2 hypointensity with progressive enhancement. 
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with fever and constitutional symptoms. 
In patients with splenic lesions and sys-
temic manifestations, further imaging 
is usually not necessary and treatment 
is targeted to the underlying disease or 
conservative management is used for 
benign tumors. 

Sarcoidosis
Sarcoidosis is characterized by 

non-caseating granuloma on histology. 
This disease primarily affects the lungs, 
with symptoms of dyspnea, wheezing 
and chest discomfort. Other organ in-
volvement is much less common, with 

solely extrapulmonary findings found in 
only 10% of patients.5 Isolated splenic 
disease is quite rare. Splenic sarcoidosis 
may be associated with liver involve-
ment and/or mediastinal and upper 
abdominal lymphadenopathy. Most 
patients with splenic involvement are 
asymptomatic, although sometimes 
patients may have symptoms related 
to hypercalcemia. Those that are as-
ymptomatic usually do not require any 
therapeutic intervention. On CT, there 
may be diffuse hypoattenuating nodules 
without obvious enhancement (Figure 
10A).2,10,11 MRI may show multiple, 

tiny hypovascular and hypointense 
nodules on all sequences, which may 
demonstrate minimal peripheral en-
hancement on delayed sequences (Fig-
ures 10B-H).2,12 A solitary splenic 
mass is a very unusual manifestation of 
splenic sarcoid (Figure 11).

Lymphoma
The most common malignant neo-

plasm of the spleen is lymphoma. Dis-
seminated lymphomatous disease with 
spleen involvement is more common 
than primary splenic lymphoma. There 
are often multiple or diffuse nodules 

FIGURE 25. Symptomatic patient with other organ involvement. 43-year-old male with history of sarcoidosis presents with abdominal pain. (A) 
Axial contrast-enhanced CT image in the portal venous phase demonstrates an enlarged spleen with multiple hypodense nodules. MRI was 
obtained for unrelated purposes. (B) Axial SSFSE demonstrates diffuse splenic enlargement with multiple hypointense nodules. (C-E) Axial 
GRE demonstrates uniform small hypointense nodules on pre- and postcontrast imaging. (F) Contrast-enhanced CT in the portal venous phase 
obtained after steroid treatment of pulmonary symptoms demonstrated decrease in splenic size.
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throughout the spleen and only rarely 
is a solitary splenic mass discovered. 
Retroperitoneal lymphadenopathy is 
a common associated finding, but this 
may not be present in primary splenic 
or extranodal lymphoma. On CT, the 
spleen appears diffusely enlarged, with 
or without areas of low attenuation 

(Figures 12-14).2  MRI imaging char-
acteristics are similar to normal splenic 
parenchyma unless it is cystic, necrotic 
or hemorrhagic. Lymphoma is typi-
cally isointense on T1WI and iso- to 
hypointense on T2WI (Figure 12B and 

12C). Early after contrast administra-
tion, nodules are hypointense and then 
become isointense to splenic paren-
chyma on delayed postcontrast imaging 
(Figure 12C and 12D).12  

Infection
Infection is rarely isolated to the 

spleen, but most commonly seen with 
concurrent hepatic abscesses. Patients 
may present with fever and malaise, 
positive blood cultures and with lymph-
adenopathy on physical exam. Fungal 
micro abscesses are the most common 

form of splenic infection in an immu-
nocompromised patient, including 
Candidiasis, Aspergillus, Cryptococ-
cus, and Histoplasmosis (Figure 15).13  
Splenic tuberculosis is characterized 
by irregular miliary disease or coales-
cent micronodules, which become focal 
masses as they increase in size (Figure 
16). 14 Hypoattenuation of the nodules 
on CT represents necrosis. There may 
be wedge-shaped regions of low atten-
uation on CT, representing infarcts re-
lated to septic emboli. When abscesses 
are organized and encapsulated, there 
may be peripheral enhancement on 
postcontrast images and septations 
may also enhance. The presence of in-
ternal gas is diagnostic but uncommon. 
MRI is rarely performed, given the di-
agnostic value of CT combined with 
clinical history (Figure 17). There may 
be value if the clinical picture is unclear 
and if other imaging such as CT is in-
determinate. Infectious lesions are typ-
ically hypo to isointense on T1WI and 
hyperintense on T2WI (Figure 17).2 As 
on CT, there may be enhancement of a 
capsule or septations, if present. Splenic 
involvement in patients with Hydatid 
disease is rare (less than 2%). Patients 
usually present with abdominal pain, 
fever, and splenomegaly. The Echi-
nococcal cyst consists of a dominant 
mother cyst containing smaller, periph-
erally located daughter cysts. Mural 
ring-like calcification of the walls of 
both the mother cyst and daughter cysts 
is common. These are usually treated 
surgically because of the risk of rupture. 

Angiosarcoma
Angiosarcoma is histologically char-

acterized by disorganized vascular 
channels.5 An extremely rare tumor, it 
constitutes less than 2% of soft tissue 
sarcomas. Angiosarcomas are aggres-
sive, presenting late, with diffuse me-
tastasis to the liver, lung, bones, and 
lymphatic system. They have been as-
sociated with prior chemotherapy for 
lymphoma or breast cancer.15,16 There 
is also a known association with prior 
use of Thorotrast, a radioactive contrast 
medium used for cerebral angiography 

FIGURE 26. Algorithmic approach to the splenic lesion in Figure 25. This patient has abdom-
inal pain and known mediastinal involvement of sarcoidosis. The differential diagnosis for a 
symptomatic patient with other organ involvement includes sarcoidosis, lymphoma, infection 
and metastatic disease. Because of the presence of chest imaging findings, the most likely 
diagnosis is sarcoidosis, and no further imaging was deemed necessary.
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from 1930-1960, which has a biolog-
ical half-life of several hundred years 
and is retained in the reticuloendothe-
lial system.17 Clinically, patients pres-
ent with abdominal pain, fever, fatigue, 
weight loss, anemia, thrombocytopenia, 
and coagulopathy, with a risk of spon-
taneous rupture of the tumor in 30%.18 
On MR, they are heterogeneous on both 
T1WI and T2WI due to the presence of 
hemorrhage and necrosis (Figure 18), 
with variable degrees of enhancement2. 
Masses are heterogeneously enhancing 
on CT with hyperattenuating areas of 
hemorrhage (Figure 19).2 

Splenic metastases
The spleen is a rare site for metastatic 

disease, with only a 3% occurrence in a 
large autopsy series.19 Some theories for 
its low incidence include the sharp angle 
of the splenic artery, absence of afferent 
lymphatics and high concentration of 
lymphatic tissue. When metastases to the 
spleen do occur, they are usually late in 
course of the disease, following involve-
ment of multiple other organ systems. 
The most frequent primary neoplasms 
associated with splenic metastases are 
lung carcinoma, melanoma, and breast 
carcinoma given the higher occurrence 
of these malignancies overall. The 

highest frequency of splenic metasta-
sis occurs with germ cell tumors, mela-
noma, and small cell lung carcinoma.20 
On CT, metastatic lesions are typically 
hypoattenuating, often with a “target” 
appearance, and can demonstrate ho-
mogeneous or heterogeneous enhance-
ment (Figures 20, 21). Isolated splenic 
metastases are much less common, and 
have been reported in patients with mel-
anoma, colorectal, and ovarian carci-
noma (Figure 22). MRI demonstrates 
hypo- to isointensity of the lesions on 
T1WI and mild hyperintensity on T2WI, 
unless there is a hemorrhagic compo-
nent, in which case the metastatic foci 
may be T1 hyperintense and T2 hypo- 
to isointense. On postcontrast imaging, 
metastases demonstrate heterogeneous  
or rim-enhancement.12 Melanoma me-
tastases can be hyperintense on T1WI, 
either secondary to hemorrhage or the 
intrinsic paramagnetic properties of mel-
anin, and tend to be hypervascular on 
postcontrast images. 

Role of splenic biopsy 
Percutaneous biopsy of the spleen 

is technically feasible with a compli-
cation rate comparable to biopsy of 
other intra-abdominal organs.21 Biopsy 
should be considered when there is an 

unknown primary diagnosis, if there is a 
concern for abscess and/or the imaging 
findings are atypical or nonspecific for a 
given diagnosis. Figure 27 summarizes 
MR findings typically seen for a vari-
ety of splenic pathology. As reflected 
in this review, MRI characteristics can 
be highly valuable in differentiating 
complex splenic masses, although sig-
nificant overlaps exist. In such circum-
stances, a biopsy should be performed 
cautiously especially in patients with 
abnormal coagulation parameters. In 
the case of multi-organ involvement, a 
reasonable alternative is to sample a le-
sion in a less vascular organ. 

Utility of FDG-PET/CT
PET/CT with 18-fluorodeoxyglucose 

(FDG) has a role for evaluating focal 
splenic lesions, especially in patients 
with a history of malignancy.22 In a 
patient with known malignancy, FDG 
PET/CT can be useful in differentiat-
ing malignant from benign lesions. If 
the mass is hypermetabolic, it should 
be considered malignant. Conversely, 
if the mass is non-FDG-avid, it is likely 
benign and may be followed with CT 
or MRI to assess stability. However, in 
a patient without a known malignancy, 
FDG-PET has virtually no utility in 
differentiating benign from malignant 
lesions. In these scenarios, FDG-PET 
could be helpful if the splenic mass in-
creases in size. If the enlarging mass is 
hypermetabolic, tissue sampling is rec-
ommended. If not, careful inspection 
of the companion CT should be under-
taken to look for non-FDG-avid lesions 
elsewhere to suggest a disseminated 
process, in which case biopsy of any 
lesion is recommended. If no additional 
CT findings are identified, continued 
follow-up is considered appropriate.

Extremely rare diagnoses 
Inflammatory pseudotumor

There are a few extremely rare diag-
noses in the spleen that present as focal 
lesions. One of them is the inflamma-
tory pseudotumor, which is character-
ized histologically by inflammatory 
fibroblastic changes with granulomatous 

FIGURE 27. Common MRI characteristics. MRI characteristics can be useful in differentiating 
complex masses, although significant overlap exists. If features atypical for a given diagnosis 
are present, follow up recommendations should be based on clinical findings, as detailed in 
the proposed algorithm.
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components.5 The etiology for inflam-
matory pseudotumor is uncertain. 

Peliosis
Peliosis is another exceedingly 

rare diagnosis. Multiple blood-filled 
spaces without an endothelial lining 
are present.5 Peliosis is associated 
with anabolic steroid use. Hemangio-
pericytomas are tumors that represent 
a proliferation of pericytes in vascu-
lar channels. On imaging, they may 
demonstrate lobular contour with sat-
ellite lesions. Lastly, hemangioendo-
theliomas have variable histology and 
may contain necrosis or hemorrhage. 
Imaging characteristics for this rare 
tumor reflect these characteristics.                                                                                                                     

Conclusion
Focal splenic masses are rare, with 

no standard management protocol de-
lineated in the literature. The majority 
of incidental lesions are benign, and 
correlation with clinical history is in-
valuable for diagnosis and manage-
ment. An algorithm proposed in this 
article creates a systematic approach 
to incidentally encountered splenic 
masses. We believe that using this step-
wise approach when evaluating splenic 
masses not only helps narrow the dif-

ferential diagnosis, but also helps guide 
further management by the appropriate 
use of additional imaging, while avoid-
ing unnecessary testing. 
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