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Introduction

Liver masses in patients with chronic hepatitis C
(HCV) and liver cirrhosis raise the suspicion of a nod-
ule of hepatocellular carcinoma (HCC). The detection
of certain benign or malign features cannot be so easy
in this situation. 

A clear interpretation of diagnostic imaging, based
on ultrasound (US), computed tomography (CT) and
magnetic resonance imaging (MRI) was not possible,
because imaging findings were quite conflicting.

We report a case of intra-hepatic splenosis in a pa-
tient with hepatitis C, liver cirrhosis, a history of al-

coholism and an abdominal trauma with splenic rup-
ture, followed by splenectomy.

Case Report

A 45-year-old Caucasian man from Italy was ad-
mitted to our hospital, because he was sent by his gen-
eral practitioner, who found a very high value (537
mg/dL) of glycemia, suspecting a diabetes mellitus,
not well ruled by insulin; beyond the patient com-
plained about polyuria and polydipsia. In his medical
history it was appeared a protracted alcoholic abuse.
He had no jaundice, no fever, no weight loss and at
objective exam it was only possible to feel an enlarged
liver. His remote pathological anamnesis included an
abdominal trauma, followed by a splenectomy. In Jan-
uary 2013 he underwent to surgical operation because
of a post-traumatic brain hematoma and in that situa-
tion, after mindless laboratory exams, it discovered
the presence of a chronic HCV infection.

At admission, glycemia was 537 mg/dL, serum
aminotransferases were as elevated [aspartate transam-
inase (AST) 121 U/L, alaninotransaminase (ALT) 155
U/L with reference standard values of 2-37 UI/L both
for AST and for ALT] as the cholestasis indexes, such
as bilirubin (2.2 mg/dL) and γ-glutamyl transpeptidases
(251 U/L); alkaline phosphatase was normal (186 U/L).
α-fetoprotein was at the superior limits (8 ng/mL with
reference standard values of 0-8 ng/mL).

An US exam (My Lab 70 Esaote, probe 5 MHz)
revealed the presence of an enlarged liver character-
ized by a fatty fibrotic pattern without positive evi-
dence of focal liver lesions.

Then the patient underwent a CT exam (Aquilion,
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Toshiba Corp., Minato, Tokyo) with acquisition of im-
ages before and after intravenous administration of io-
dinated contrast agent (Visipaque 320) in arterial, portal
and equilibrium phases; this exam allowed to identify,
in a context of a fatty fibrotic enlarged liver, a focal
solid round lesion with a diameter of 6 cm. It was not
possible to identify any finding in the unenhanced con-
trast phase, but the lesion was sharply hyperdense in all
phases after contrast administration (Figure 1). No ev-
idence of wash out was appreciated. Further CT exam
detected, in a frame of splenectomy, some millimetric
accessory spleens in the asplenic host. 

So, for a better characterization, it was necessary to
execute a liver MR with hepatic specific contrast agent. 

Then an MR exam (1.5 T, Achieva; Philips Health-
care, Amsterdam, the Netherlands) was performed
using GRE T1-weighted images in phase and in oppo-
sition phase, TSE-T2 weighted images with and without
fat suppression, DWI sequences and dynamic imaging
after intravenous administration of standard gadoterate
(0.025 mmol/kg, Primovist, Bayer Schering Healthcare,
Berlin, Germany), obtaining images also in hepato-spe-
cific phases after 15 min; the exam revealed an enlarged
fatty-fibrotic liver and, in the left liver lobe, it was con-
firmed the presence of the note focal nodular round le-
sion, having a diameter of 6 cm. It was hyper-intense

in TSE-T2 weighted images, hypo-intense in TSE T1
in phase and out of phase, on the ADC map the nodule
demonstrated very low signal to refer with restricted
diffusion, then it was hyper-vascular in arterial phase
and it showed the phenomenon of wash out, typical of
HCC in equilibrium phase; the lesion was hypo-intense
in the hepato-biliary phase respect to the surrounding
liver (Figures 2 and 3).

These MR features were referred to a focal liver
lesion, compatible with HCC. But anyway the acces-
sory spleens were also detected in the asplenic host.

So it was decided to send the patient to perform a
US-guided biopsy using a 18 Gauge needle. No ad-
verse reactions were noticed after the bioptical proce-
dure. Histological findings appeared to be referred to
splenic heterotopic intra-hepatic tissue. According to
it, hepatic cells and fatty-fibrotic tissue were not found
in the lesion; it was possible to only detect red blood
cells, lymphoid tissue and granulocytes (Figure 4).

The result of US-guided biopsy allowed to exclude
the potential malignancy of the lesion and to aim to a
correct diagnosis. Anyway the suspicion of HCC was
removed and, because of the benign nature of the le-
sion, represented by a condition of intra-hepatic
splenosis, it was decided to avoid every surgical pro-
cedure and the patient was discharged; so he could
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Figure 1. Computed tomography (CT) patterns of the hepatic focal round lesion. (A) An unenhanced transverse CT
scan does not show the lesion. The focal round lesion appears to be hyper-dense in arterial phase CT transverse scan
(B), hyper-dense in portal venous phase (C), and also hyper-dense in equilibrium phase (D). 
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continue with his usual follow-up exams for checking
the liver, characterized by the known fatty-fibrotic pat-
tern, and his normal therapies.

Discussion

Splenosis is the heterotopic auto-transplantation of
splenic tissue and occurs in 16 to 67% of patients after
traumatic spleen rupture or spleen surgery.1 It is im-
portant to distinguish splenosis from accessory
spleens. Accessory spleens are located on the left side
of the mesogastrium in the region of the splenopan-
creatic or gastrosplenic ligaments.2 Given its innocu-
ous nature, splenosis may be beneficial after traumatic
splenic rupture. Indeed, there is no indication to re-
move splenosis if the patient is asymptomatic.3 The
implants are usually small and multiple and hundreds
of them can be localized throughout the peritoneal
cavity.3 The fragments can implant anywhere where
they have access, but are most commonly found on

the serosal surfaces of the small intestine, greater
omentum, mesentery, under the surface of diaphragm
and in the pelvis.1

There have been reports of thoracic splenosis fol-
lowing diaphragmatic rupture and subcutaneous spleno-
sis following gunshot wounds through the spleen.1,4

Splenosis is a rare entity. To date, around 100 cases
were reported in the literature until 2004.5

It is important to understand the difference between
splenosis and accessory spleens. Rupture of a pathologic
spleen is more likely to occur than that of a normal one,
and may be either spontaneous or traumatic.6 In newborn
infants splenic rupture may occur in severe hemolytic
disease whereas in the older children and adolescents
such rupture most commonly occurs in infectious
mononucleosis.6 Traumatic rupture of the spleen may
occur from a sharp blow to the left flank, as, for exam-
ple, in the automobile accidents, a direct blow or striking
a projecting object while running, sledding, bicycling or
the like.6 Removal of the spleen offers the greatest pos-
sibility for recovery and usually no deleterious effect
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Figure 2. Magnetic resonance findings of the hepatic focal lesion. A TSE-T2 weighted image shows a hyper-intense lesion
in the left hepatic lobe (A), then the nodule appears to be hypo-intense in TSE T1-weighted in phase (B) and out of phase
(C) images and at the ADC map it has a highly low signal (D).
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upon the subsequent growth and development of the
child is observed.6 The mechanism behind auto-trans-
plantation initiated with the splenic rupture involves
mainly seeding of damaged splenic pulp into the adja-
cent cavities.6 A second mechanism is the hematogenous
spread of splenic pulp. A novel hypothesis that appeared
in the context of hepatic splenosis is that splenic erythro-
cyte progenitor cells enter the liver via the portal vein,
and then grow in response to tissue hypoxia.7 A definite
preoperative diagnosis of abdominal splenosis requires
a high index of suspicion and should be established cau-
tiously.6 A detailed medical history concerning previous
abdominal trauma as well as thorough physical exami-
nation is essential for making a preliminary diagnosis of
abdominal splenosis.6 Lack of typical chronic changes
in the blood count often presents after splenectomy like
Howell-Jolly bodies, increase in the number of reticu-
locytes, sometimes also lymphocytes, monocytes,
eosinophils, and thrombocytosis and protective levels of
anti-pneumococcal antibodies in a non-vaccinated pa-
tient should make a gastroenterologist aware of this rare
condition.6 Most of patients with a diagnosis of intra-he-

patic splenosis are completely asymptomatic and an un-
defined mass is usually detected in a casual way. Ab-
dominal ultrasound and radiological studies show only
limited diagnostic value in abdominal splenosis.8 Sono-
graphic findings are not specific and reveal round and
oval soft-tissue masses in the various locations.8

Low density of splenic tissue makes it difficult to
visualize on standard x-rays. CT reveals the number,
shape, size, location but not identity of the nodules.8

Non-characteristic sonographic and radiological pic-
ture of abdominal splenosis may be confused with nu-
merous conditions such as metastatic disease,
abdominal lymphoma, carcinomatosis, heman-
giomatosis, peritoneal mesothelioma, multifocal en-
dometriosis, adenomas, primary renal or hepatic
malignancy, gliomatosis peritonei, granulomatous
peritonitis, accessory spleens or reactive adenopathy.8

It is important to have a clear diagram of all pos-
sible differential diagnoses in patients with hepatitis
C and fatty-fibrotic liver, a focal liver mass and, in this
context, it is essential to take into account at least the
most important diseases, such as focal nodular hyper-
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Figure 3. Magnetic resonance (MR) features of the round focal lesion. Before gadoterate administration GRE T1-
weighted MR image shows the round focal lesion as hypo-intense (A), then, after gadoterate intravenous administration,
the lesion has a hyper-vascular pattern in arterial phase (B), it shows the phenomenon of wash out in equilibrium phase
(C) and it presents a hypo-intense behavior in the hepato-biliary phase (D).
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plasia, adenoma, hemangioma, dysplastic and regen-
erative nodules and, of course HCC. Transmission of
HCV and the following development of chronic hep-
atitis C used to be frequent in the past in needing-
transfusion patients after an important polytrauma.

Typically, HCC is a focal liver lesion with high
signal intensity on T2-weighted MR images and vari-
able signal intensity on T1-weighted images, that
shows intense enhancement during the arterial phase
of dynamic gadolinium enhanced MR imaging, is usu-
ally iso-hypointense during the portal venous phase
and shows washout of contrast material respect to the
surrounding liver in the equilibrium phase. Using he-
patospecific contrast agents, such as Gd-BOPTA
(gadolinium benzyloxypropionictetraacetate) or Gd-
DTPA (diethylenetriaminepentaacetic acid) the HCC
lesion usually appears hypo-intense respect to the liver
parenchyma in the delayed phase.9 In MR imaging the
normal adult spleen is hypo-intense on T1-weighted
imaging and hyper-intense on T2-weighted imaging
with respect to the liver. Occasionally, the spleen may
be hypo-intense on T2-weighted imaging because of
iron deposition. The low signal intensity of the splenic
tissue even after contrast administration may be due
to iron deposition.10 During dynamic MRI (or CT stud-
ies) the spleen on the arterial phase demonstrates a
heterogeneous patterns related to the unique anatomic
structure due to variable rates of flow through the
cords of red and white pulp.

On the basis of Lin et al.’s observation, the signal
intensities and the enhancing patterns of the splenic im-
plants on T1- and T2- weighted images and on dynamic
MR images appear to be identical to those of a normal
spleen.11 Normally splenic heterotopic implants have
heterogeneous enhancement in the arterial phase of dy-
namic MR imaging and homogeneous enhancement in
the portal and equilibrium phases. Ishibashi et al. re-
ported that on MRI, the lesions are hypo-intense on T1-
weighted images and hyper-intense on T2-weighted
images. After administration of superparamagnetic iron
oxide (SPIO), the lesions usually show decreased signal
intensity but remain slightly hyper-intense relative to
liver parenchyma on T2-weighted images.12 The phago-
cytic reticuloendothelial cells located in the liver and
spleen show a tissue-specific distribution after intra-
venous SPIO injection and they show the loss of signal
intensity on T2-weighted MRI, while malignant tumor
shows no signal loss because it does not have reticu-
loendothelial cells. MRI also has the advantages over
nuclear medicine techniques of a higher spatial resolu-
tion.13 So, in conclusion, at standard MRI splenic im-
plants look like normal spleen (if present), hypo-intense
or hyper-intense depending on presentation (T1 and T2,
respectively) with heterogeneous positive contrast en-
hancement (gadolinium-based) and MRI is not very
useful in differential diagnosis.11 Recently, several pa-

pers have proposed, as a novel technique for diagnosing
splenosis, ferumoxides enhanced MRI after i.v. admin-
istration of superparamagnetic iron oxide particles that
are removed from the circulation by the phagocytic
reticuloendothelial system of the liver and spleen.14,15

This type of MRI combines a physiologic test of retic-
uloendothelial system uptake with the anatomic detail
of MRI.6 At present, non-invasive Technetium (Tc) 99m
radionuclide scanning is the mainstay in the diagnosis
of splenosis. Tc-99m sulphur colloid is sequestered in
the reticuloendothelial system and detects heterotopic
splenic tissue.16 If differentiation from hepatic tissue is
necessary, a 5 mCi (185 MBq) Tc 99m-tagged heat-
damaged autologous red blood cells (RBCs) or Indium
111-labeled platelets scintigraphy can be performed.8

RBCs scintigraphy, although not free from the risk of
adverse effects, seems to be more sensitive in early
splenosis, functional hyposplenism or poor splenic up-
take as well as when the spleen and the liver overlap,
causing poor visualization of splenic tissue by the sul-
phur colloid test. If the diagnosis is confirmed preoper-
atively by appropriate radionuclide modalities in a
patient with history of abdominal trauma, biopsy or la-
parotomy can be avoided.8 Because the splenic tissue
may be partially or fully functioning and therefore may
have some beneficial immune function for the patient,
the management of this entity should be conservative.
Single photon emission-CT/CT fusion imaging based
on Tc-99m sulfur colloid can be used to give supple-
mental three-dimensional anatomical information.17

The surgical approach is recommended in cases of
symptomatic or complicated splenosis and in some pa-
tients with hematological disease for whom splenec-
tomy is beneficial and splenic auto-transplantation
must be avoided (like congenital spherocytosis).6 In
this subset of patients preoperative use of imaging
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Figure 4. A representing splenic tissue image obtained
by hematoxylin and eosin staining protocol (10×).
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methods might improve diagnostic certainty and con-
tribute to a well-planned surgical intervention. The
surgical approach should be also recommended in case
of an uncertain diagnosis, especially when scinti-
graphic methods are not readily available and there is
a suspicion of a malignant disease, because distin-
guishing the nature of the abdominal mass consider-
ably modifies the management.6 So the current opinion
is that, when the splenosis is incidentally diagnosed in
an asymptomatic patient, complete surgical removal
is not indicated.6

In the last years elastography, based on FibroScan,
has developed, becoming a novel rapid, non-invasive
and reproducible method for measuring not only liver
stiffness, but also hepatic focal lesions stiffness. It is
thought that in the future elastography can be used as a
potential diagnostic modality in discrimination of HCC
focal lesions from other non HCC focal lesions.18 Tissue
stiffness is directly proportional to the square of shear
wave velocity: the stiffer the tissue, the faster the shear
wave propagates.19 So, theoretically, the elastography
can also assess stiffness of hepatic tumors, but the di-
ameter of the tumor should be currently between 25 and
65 mm from the surface.19 Furthermore the most recent
studies have still many technical difficulties in the meas-
urement of stiffness of hepatic focal lesions, which re-
quire that lesions to be large with a diameter of more
than 4 cm and are localized in the right hepatic lobe, near
the surface in patients with no ascites, excluding a great
number of patients with small multiple focal hepatic le-
sions.18 Even though FibroScan elastography could have
a role in this kind of clinical situations, in this specific
setting, intra-hepatic splenosis was localized in the left
liver lobe and not in the right hepatic segments, so it
would not be possible to look for the optimal right in-
tercostal position, using B-mode ultrasound.

Normally hepatocellular carcinoma focal lesions
are much stiffer than lymphoma, metastasis, sarcoido-
sis focal lesions and, of course intra-hepatic splenosis.
So it is widely considered that FibroScan may be a
useful non-invasive method in the prediction of hepa-
tocellular carcinoma in the future.18

Conclusions

Intra-hepatic splenosis represents a very rare diag-
nosis, which should be considered in unknown focal
liver lesion presenting patients who previously had an
abdominal trauma with following spleen rupture.

At MR exam with administration of gadolinium-
chelates as contrast material, the lesion exhibited the
same signal of HCC, because it presented hyperinten-
sity of signal in arterial phase and rapid washout in
portal venous and equilibrium phases.

Then the final diagnosis of splenosis was achieved
by the US-guided biopsy that removed every doubt.
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