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Abstract

Splenosis is defined as the autotransplantation of viable splenic tissue throughout various anatomic com-
partments. Intrahepatic splenosis (IHS) is rare and diagnosis is often challenging. This study aims to provide 
a comprehensive review on IHS. A literature review was performed on PubMed database. Fifty-six articles with  
59 reported cases were included. The majority of the patients were male (n = 49, 83.1%). Median age was  
51 years. Risk factors for hepatocellular carcinoma (HCC) included hepatitis B (n = 8, 13.6%) and cirrhosis  
(n = 12, 20.3%). The majority of the patients were asymptomatic (62.7%) and did not have risk factors for 
HCC (55.9%). We report a diagnostic triad for IHS: 1) previous history of abdominal trauma or splenectomy,  
2) absence of risk factors for liver malignancy and 3) typical imaging features. Non-invasive diagnostic tests such 
as technetium-99m-tagged heat-damaged red blood cell scintigraphy are useful in diagnosis. Malignancy should 
be ruled out in the presence of risk factors for HCC.
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Introduction

Splenosis was first described by Albrecht in 1896 
and subsequently named by Buchbinder and Lipkoff 
in 1939 [1]. Splenosis is defined as the autotransplan-
tation of viable splenic tissue throughout various ana-
tomic compartments of the body. Previous splenecto-
my, abdominal trauma or splenic rupture predisposes 
to splenosis [2]. Intra-abdominal splenosis involving 
the serosal surface of the small or large bowel, pari-
etal peritoneum and mesentery is relatively common 
[3]. However, intrahepatic splenosis (IHS) is rare, with 
many authors quoting fewer than 50 cases published to 
date [4-6]. Diagnosis of IHS is often challenging as pa-
tients are often asymptomatic or present with non-spe-
cific abdominal pain, and radiological imaging find-
ings may resemble other hepatic lesions, particularly 
hepatocellular carcinoma (HCC), adenoma and focal 
nodular hyperplasia (FNH). With the increase in ab-
dominal imaging for patients with vague abdominal 

symptoms and better quality of imaging technology, 
incidental liver lesions are common. Once a  liver le-
sion is detected, a  clinician is faced with a  challenge 
to diagnose the lesion with certainty with the primary 
goal of ruling out a malignancy. IHS is a benign condi-
tion and does not warrant surveillance or intervention 
unless the patient is severely symptomatic. Definitive 
diagnosis of IHS is possible with percutaneous needle 
biopsy, intra-operative frozen section or post-operative 
histopathological analysis or technetium-99m-tagged  
(Tc-99m) heat-damaged red blood cell (RBC) scintig-
raphy. However, patients undergoing additional diag-
nostic tests may bear unnecessary costs and morbidity. 
This is compounded by anxiety associated with the 
waiting interval or knowledge of false negative reports. 
Hence it is important to understand this pathological 
condition and its clinical features. To date, there are 
two literature reviews on IHS which summarize re-
ported cases [4, 7]. However, these reviews do not in-
clude the clinical presentation, presence of risk factors 
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for malignancy, laboratory investigations and imaging 
characteristics. This study aims to provide a compre-
hensive overview on IHS.

Material and methods

A literature review was performed on PubMed da-
tabase for the keywords “intrahepatic splenosis” OR 
“hepatic splenosis” from the period of 1939 to 2019. 
The last search was performed on 18 January 2020. 
The search yielded 81 articles: 11 articles were not 
in English, 6 articles were not case reports or series, 
5 articles included isolated extrahepatic splenosis,  
1 article was on splenosis in animals, 1 article included 
an incidental finding of splenosis on autopsy, and the 
full text was not available for 1 article. The remaining  
56 articles were included in the analyses, with a total of 
59 reported cases (Table 1) [4-59]. Year of study, age, 
sex, reason for splenectomy, time from splenectomy to 
presentation, presence of risk factors for HCC, clinical 
presentation, laboratory investigation results, imaging 
features, initial differential diagnoses and method of 
confirming diagnosis were extracted from the articles. 
Figure 1 is a graphical representation of the trend of 
reporting of cases of IHS, which shows an increasing 
trend in reporting. 

Results

Fifty-nine patients with IHS are reported with male 
predominance (n = 49, 83.1%) and a median age of 51 years 
(range 21-73 years). The majority of the patients had a pri-
or history of splenectomy (n = 57, 95.0%). Two patients 
did not have any history of abdominal trauma or splenec-
tomy. The median time from splenectomy to diagnosis 
of splenosis was 21 years (range 1.5-47 years). Reported 
risk factors for HCC were as follows: 1) hepatitis B (n = 8, 
13.6%), 2) hepatitis C (n = 12, 20.3%), 3) heavy alcohol use  
(n = 2, 3.4%), 4) fatty liver (n = 3, 5.1%) and 5) cirrhosis 
(n = 12, 20.3%). 33 (55.9%) patients did not have any of 

the abovementioned risk factors for HCC. The majority 
of the patients were asymptomatic (n = 37, 62.7%). 19 pa-
tients (32.2%) presented with abdominal pain and/or dis-
comfort and 3 patients (5.1%) had atypical presentations: 
1 patient had flu-like symptoms, loss of weight and loss of 
appetite and 2 patients had chronic lower back pain.

Many of the reported cases do not include the 
essential laboratory investigations such as alanine 
aminotransferase (ALT), aspartate aminotransferase 
(AST) and α-fetoprotein (AFP). Of those cases which 
included these investigations, 12 out of 36 patients 
(33.3%) had transaminitis, and 6 out of 34 patients 
(17.6%) had raised AFP. The majority of the reported 
cases were isolated IHS; 4 (6.8%) of the cases includ-
ed both intrahepatic and extrahepatic splenosis. The 
specific imaging features and patterns of enhancement 
can be found in the appendix (Table 2).

HCC was considered the initial diagnosis in 29 pa-
tients (49.2%). IHS was considered as the primary diag-
nosis in 9 patients (15.3%). There were several report-
ed modalities for confirmatory diagnoses: open liver 
resection (n = 21, 35.6%), laparoscopic liver resection 
(n = 2, 3.4%), explorative laparotomy (n = 7, 18.9%), 
explorative laparoscopy (n = 3, 5.1%), percutaneous 
needle biopsy (n = 15, 25.4%), and Tc-99m denucleated 
RBC scintigraphy (n = 10, 16.9%). One patient (1.7%) 
only had the contrasted CT scan resembling splenic en-
hancement and was diagnosed with IHS based on the 
clinical history of splenectomy and absence of risk fac-
tors for HCC [56]. 

Discussion

Splenosis is an acquired condition and is defined as 
the autotransplantation of splenic tissue following ab-
dominal or splenic trauma or splenectomy, displacing 
fragmented splenic tissues which may subsequently 
regrow at implanted sites by acquiring a vascular sup-
ply. It has been suggested that local hypoxia induced 
by hepatic diseases and/or aging may induce splenic 
erythropoiesis of previously seeded tissues [60]. This is 
in contrast to an accessory spleen, which is a congeni-
tal condition due to the failure of embryological fusion 
of the splenic primordium and arises from the left side 
of the dorsal mesogastrium [2, 38]. 

The major dilemma in the diagnosis of IHS is the 
need for exclusion of malignancy such as HCC or liver 
metastases. Radiological findings for IHS mimic the 
hallmarks of HCC: hyperenhancement in the arterial 
phase with delayed washout in the portal venous phase 
and low signal intensity in the hepatobiliary phase 
[61]. In the presence of risk factors such as hepatitis B,  
hepatitis C, heavy alcohol use and/or cirrhosis, pri-
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mary liver malignancy such as HCC should always be 
excluded. Our study shows that the majority of the pa-
tients present with incidental liver lesions and do not 
have risk factors for HCC. In this group of patients, 
IHS should be considered and non-invasive or min-
imally invasive methods of confirmatory diagnosis 
should be explored. A  non-invasive method to con-
firm the diagnosis of splenosis is the use of Tc-99m 
heat-damaged RBC scintigraphy [9]. This involves  
in vitro labelling of the patient’s RBC with Tc-99m, heat-
ing the RBC at 49ºC for 20 minutes, and subsequently 
injecting the patient with the Tc-99m labelled heat- 
damaged RBC and imaging with planar and single- 
photon emission computed tomography (SPECT)  
30 minutes later [62]. Splenic tissues will phagocytose 
the heat-damaged RBCs, enabling radioisotope uptake 
of Tc-99m labelled RBCs. This is a specific and relative-
ly sensitive method of diagnosis of splenosis as com-
pared to the use of sulfur colloid, as the spleen takes 
up more than 90% of heat-damaged RBC as compared 
to 10% of sulfur colloid [42, 63]. However, improper 
preparation of heat-damaged RBCs such as overheat-
ing or underheating may result in false negatives [64]. 
In addition, scintigraphy has poor anatomic localiza-
tion, which warrants the need to correlate the lesions 
with higher definition scans such as magnetic reso-
nance imaging (MRI). Our study shows that Tc-99m  
labelled heat-damaged RBC is not widely used to diag-
nose IHS. This could be due to its limited availability 
or cost. Another clue suggestive for IHS is the absence 
or decreased number of Howell-Jolly bodies seen in 
peripheral blood smears, which would be normally 
seen in patients with asplenia [65]. 

In addition, though radiological findings for sple-
nosis may mimic other hepatic lesions, Tsitouridis et al.  
described the characteristic imaging of IHS on CT 
and MRI imaging: hypodense lesion on non-contrast 
CT. Following contrast administration, the lesion is 
hyperdense in the arterial phase, isodense in the por-
tal venous phase and hypodense in the delayed phase 
[31]. MRI findings include homogeneous hypointensi-
ty and hyperintensity prior to contrast administration 
on T1-weighted and T2-weighted images respective-
ly, with a characteristic hypointense rim surrounding 
the lesion on T1-weighted imaging [31]. In addition, 
demonstration of classic heterogenous or arciform 
enhancement in the arterial phase with homogeneous 
enhancement in the delayed phase is classic for splen-
ic enhancement and may suggest HIS [56]. Based on 
available data, the diagnosis of IHS can be made based 
on the ‘triad’ of 1) history of splenectomy or abdominal 
trauma, 2) absence of risk factors for liver malignancy 
and 3) typical imaging pattern on contrast enhanced 

imaging. Considering this ‘triad’ as a diagnostic hall-
mark of IHS, sensitivity of this triad in all the 59 re-
ported cases was: 96.6% (n = 57/59) for one or more 
features, 52.5% (n = 31/59) for two or more features 
and 5.1% (n = 3/59) for all three features. Undoubtedly, 
the presence of all three cardinal features is rare, but is 
likely able to confirm the diagnosis of IHS without the 
need for surgical resection. We were unable to analyse 
the specificity of this triad as all the cases reported are 
diagnosed to be IHS.

Other imaging modalities such as the use of con-
trast-enhanced ultrasound can exclude HCC. On 
contrast-enhanced ultrasound, HCC appears as ho-
mogeneous and hyperechoic compared with the sur-
rounding liver tissue after contrast administration, 
with a rapid washout and becoming a hypoechoic le-
sion in the portal and sinusoidal phases [19]. Super-
paramagnetic iron oxide (SPIO) administration in 
MRI scans can aid in tissue characterization. SPIO is 
taken up by the reticuloendothelial cells of the liver 
and spleen and has been shown to improve the detec-
tion rate of benign hepatocellular tumours [66]. IHS 
will demonstrate hypointensity on T2-weighted MRI 
due to phagocytosis of iron particles by splenic retic-
uloendothelial cells. Abdominal imaging does have its 
limitations and may not provide a definite diagnosis. 
Absolute diagnosis as with any malignant lesion is pos-
sible by sampling the tissue. Percutaneous image-guid-
ed needle biopsy can establish a definite diagnosis by 
demonstrating normal splenic tissue with red pulp and 
white pulp, lymphocyte B cells and CD3-positive lym-
phocyte T cells [27]. The use of fine needle aspiration 
cytology has been previously reported to avoid unnec-
essary surgery [67]. However, results may be inconclu-
sive, and patients may have to bear additional costs of 
further diagnostic tests.

Surgical resection should be reserved for patients 
with inconclusive imaging scans or biopsy findings, 
abdominal symptoms not attributed to any other pa-
thology, those in whom malignancy cannot be ruled 
out with certainty, or those with presence of risk fac-
tors for HCC. Explorative laparoscopy with intraop-
erative frozen section could be considered to reduce 
morbidity following liver resection [7, 26]. Should 
patients be diagnosed with IHS using non-invasive or 
minimally invasive methods, surgery can be avoided 
if patients are asymptomatic [57]. It has been report-
ed that the average interval from trauma and abdom-
inal splenosis is 10 years (range from 5 months to  
32 years) [68, 69]. This is in contrast to our review, 
which demonstrated a median time of 21 years (range 
1.5-47 years) from splenectomy to diagnosis of spleno-
sis. Nevertheless, splenosis should still be considered 
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in patients with a history of splenectomy regardless of 
the time from splenectomy. There have been two re-
ported cases of IHS without any history of abdominal 
trauma or splenectomy: a 68-year-old woman present-
ing with recurrent abdominal pain [30]; and an as-
ymptomatic 58-year-old man presenting with work-up 
for transaminitis [38]. There is no explanation for this 
phenomenon, but these occurrences are rare and IHS 
should only be a diagnosis of exclusion in the absence 
of prior history of abdominal trauma or splenectomy. 

In conclusion, this review summarizes the available 
body of evidence for IHS. We also report a diagnostic 
triad: 1) history of splenectomy or abdominal trau-
ma, 2) absence of risk factors for liver malignancy and  
3) typical imaging features on contrast-enhanced im-
aging. In the presence of risk factors for HCC, malig-
nancy should be ruled out. Non-invasive diagnostic 
tests such as Tc-99m heat-damaged RBC scintigraphy 
are useful in diagnosis. Surgery is reserved for patients 
with (1) abdominal pain or other symptoms which 
cannot be attributed to pathology or (2) inability to 
rule out malignancy. Clinicians should be aware of 
this rare pathology and all cases should be reported 
to enhance the knowledge and understanding of this 
disease.
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