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a b s t r a c t 

Splenosis is acquired ectopic splenic tissue, usually a sequela of trauma. Its imaging appear- 

ance is can be deceiving, and at unusual locations may be mistaken for an alternate cause 

mass lesion. We present one such unusual case of splenosis in a 53 year-old man with his- 

tory of heart failure involving the thoracic cavity identified as splenosis on nuclear medicine 

imaging and suspicion was raised given the remote history splenectomy after splenic rup- 

ture during trauma. We will discuss the imaging appearances of splenosis on CT, MRI and 

nuclear medicine studies, with emphasis on using nuclear medicine as a modality of choice 

to avoid biopsy. We will also go on to include a brief review of literature on this topic in this 

article. The key facts are role of detailed clinical history and requirement of high index of 

suspicion to avoid unnecessary intervention in the case of splenosis. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Ectopic splenic tissue can be congenital or acquired. Spleno-
sis is defined as auto transplantation or implantation of the
normal splenic tissue at a site different from the usual site
of spleen [ 1 ,2 ]. The incidence of splenosis is estimated with
a long range from 16 to up to 65% in patients with history of
splenic trauma/ rupture from various etiologies [1–4] . Spleen is
the most frequently and often the only injured organ of blunt
abdominal trauma. It is usually asymptomatic, however may
sometimes present with nonspecific pain, bleeding (includ-
ing hemoptysis), and anemia due to red blood cell sequestra-
tion [ 1 ,2 ]. Ectopic splenic tissue can traverse the diaphragm
through acquired or congenital defects and seed the pleural
space leading to intrathoracic masses identified on imaging
studies sometimes years after the initial trauma. The correct
diagnosis of thoracic splenosis is difficult, but crucial. Surgi-
cal Guidelines recommend nodular lesions of unknown ori-
gins within the thoracic cavity should be removed; however,
removal of intrathoracic splenic tissue is not recommended
[5] . The congenital anomaly of the acquired splenosis coun-
terpart is called wandering spleen. It is an extremely rare sit-
uation where spleen migrates to unusual position in lower ab-
domen or pelvis most likely due to congenital absence or lax-
ity of its suspensory ligaments. 

Case history 

We present the case of a 53-year-old man with a history of
heart failure, who underwent cardiac stress MRI for evalu-
ation of cardiac ischemia and myocardial viability. The MRI
showed normal myocardial perfusion with severe right ven-
tricular dysfunction and dilatation of the pulmonary trunk
consistent with pulmonary hypertension and secondary right
heart strain. Incidentally noted were enhancing pleural based
masses in the left lower thorax measuring up to 3.5 cm. 

Relevant past medical history includes morbid obesity,
chronic obstructive pulmonary disease (COPD), severe right
ventricle dysfunction secondary to portal hypertension and
coronary artery disease. Cardiac MRI was performed to evalu-
Fig. 1 – T1 fat saturated post contrast sequence during Cardiac M
and left upper quadrant of the abdomen (A, B, and C) (white arro
ate for cardiomyopathy and right ventricle dysfunction which
showed homogenously enhancing masses in left lung base
and left upper quadrant of the abdomen ( Fig. 1 ). 

A chest CT was obtained for further characterization. IV
contrast was not administered due to an unrelated acute
kidney injury. The CT showed multiple left thoracic pleural
masses measuring up to 3.5 cm ( Fig. 2 ). The spleen was not
seen but small splenules were present in the left upper quad-
rant. The thoracic lesions were similar in density to the left
upper quadrant splenules. Further detailed history from the
patient was obtained and he reported a remote history of
splenectomy status post splenic rupture after a car accident. 

Thoracic splenosis was suspected based on the imaging ap-
pearance and the clinical history and the patient underwent
a Tc-99m filtered Sulfur Colloid scintigraphy for confirmation
( Fig. 3 ). 

Discussion 

Intrathoracic splenosis is a rare condition and important to
correctly identify on imaging to avoid unnecessary biopsy
or surgical exploration [ 1 ,2 ]. Careful image characterization
based on location, size, capsule, internal characteristics and
feeding arteries can help distinguish between accessory
splenule and splenosis [ 1 ,2 ,4 ]. Accessory spleens are usually
found in the region of splenopancreatic or gastro-splenic lig-
aments and on the left side dorsal mesogastrium. Post trau-
matic ectopic splenic tissue is often in unpredictable locations
and can be found in the peritoneum, along the serosal surface
of the bowel, greater omentum, pelvic or thoracic cavities, and
sometimes in other viscera such as liver or pericardium [ 1 ,2 ,4 ].

Accessory spleens are usually round, well defined, well
encapsulated, contain normal hilum and supplied by small
branches of the splenic artery. It is more common than spleno-
sis and often discovered incidentally on imaging studies, dur-
ing autopsy or surgery for an unrelated pathology. Accessory
spleens are a result of failure of fusion of normal splenic tis-
sue during embryology and usually measure between 1.5–6
cm whereas, ectopic splenic tissue in the setting of splenosis
is usually un-encapsulated or poorly capsulated and have no
characteristic shape. Splenosis recruit vascular supply from
RI show homogenously enhancing masses in left lung base 
ws). 
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Fig. 2 – CT Chest noncontrast axial soft tissue window (A and C) and axial lung window (B) shows a few well-defined soft 
tissue nodules and masses in left lower lung parenchyma abutting left parietal pleura and left hemidiaphragm (black and 

white arrows). Upper abdomen in CT Chest noncontrast axial soft tissue window (D) shows small remnant splenic tissue in 

left upper quadrant in patient with remote history of splenic trauma. The soft tissue nodules also seen abutting left 
hemidiaphragm in CT Chest sagittal soft tissue window (E) (white arrows). 

Fig. 3 – Tc-99m filtered Sulfur Colloid scintigraphy scan in anteroposterior view (A), posteroanterior view (B) and left 
posterior oblique view (C) show focal areas of tracer uptake in the region of left lung base and left upper quadrant of the 
abdomen suggests component of intrathoracic splenosis with remnant splenic tissue in left upper abdomen (white arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

adjacent vasculature and can measure anywhere ranging
from few centimeters upto reported 12 cm [ 1,2,6,7 ]. They can
be a single mass or multiple lobulated masses. 

One such rare location for ectopic splenic tissue is within
the thoracic cavity, mimicking a lung or pleural mass. It is al-
most always described in the left hemithorax, resulting from
injuries to the spleen and left diaphragm that occur simul-
taneously. The time interval between the injury to the ab-
domen and discovery of thoracic splenosis ranges from sev-
eral years to decades, in our case the interval was about
seven years. The majority of cases are asymptomatic, al-
though chest pain, hemoptysis and cough have been reported.
These are usually the result of mechanical compression or
irritation [5] . 

A detailed history and clinical examination are very helpful
to aid the diagnosis. Physical examination findings such as a
scar in the left upper quadrant and midline laparotomy should
raise suspicion for possible etiology [5] . 
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Asymptomatic cases present as incidental findings on CXR
or CT scans as a solitary nodule or multiple pleural based
masses. CT scans help with exact localization as well as
shape/ size of the lesions, however, cannot distinguishing ec-
topic splenic tissue from other differentials such as lung can-
cer, mesothelioma, solitary fibrous tumors or lymphoma [5] .
CT findings of asplenia if present can offer important clues
to include thoracic spenosis within differential for a thoracic
nodular lesion/s. Hematologic marker such as absent Howell-
Joly Bodies or siderocytes in peripheral blood post splenec-
tomy, indicate presence of functional splenic tissue. Diagnosis
of splenosis can be easily ruled in or out via a nuclear medicine
splenic study such as heat denatured RBC scan (Gold Stan-
dard), or a Tc99m WBC Sulphur colloid scan. Tc99m RBC imag-
ing is more specific and is performed with re-injecting pa-
tient’s own RBCs after labelling them with with TC. 90% of Tc-
99m labelled autologous RBCs are taken by reticuloendothelial
cells, which is helpful to identify the ectopic splenic tissue (i.e.
Splenosis). Another less common scintigraphy agent In-111
labeled platelets are more sensitive than Tc-99m sulfur col-
loid scintigraphy, as they have also higher predilection toward
reticuloendothelial cells in the liver, spleen, and bone marrow
[ 2 ,8 ]. In literature review by Yammine et al, among the 38 cases
with splenosis, 13 of them undergone the radionuclide imag-
ing with confirmed diagnosis however there is no published
large-scale data to evaluate for false positives or false nega-
tives for splenosis for radionuclide imaging [9] . 

MRI can also be helpful for diagnosis of splenosis. On T1
weighted sequences, ectopic splenic tissue will appear hy-
pointense with a thin hypointense rim. On T2WI, it may ap-
pear as an iso-hyperintense structure and would restrict dif-
fusion on diffusion weighted imaging [ 1 ,2 ,8 ]. Superparamag-
netic iron oxide (SPIO) contrast-enhanced MRI is rarely per-
formed, however, can be used to differentiate between spleno-
sis and other thoracic masses. SPIO particles are taken up
by the normal reticuloendothelial cells including the splenic
tissue and cause signal loss on the T2WI, making splenosis
T2 hypointense on SPIO-enhanced MRI [ 1 ,2 ,6 ]. Chemical shift
imaging is another less commonly used sequence for diagnos-
ing splenosis, where hemosiderin deposition in the normal
splenic tissue causes signal to drop and hypointensity on in-
phase T1 imaging as compared to out of phase imaging [ 2 ,10 ].

Conclusion 

Thoracic splenosis is a rare condition that should be diag-
nosed and managed non-surgically, without need for biopsy.
Detailed clinical history, physical examination, and asplenia
offer important diagnostic clues for the presence of this en-
tity and can be easily confirmed via nuclear medicine studies.
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