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An Intrapancreatic accessory spleen presenting as a neuroendocrine tumor. 

Although the second most common site of the accessory spleen is the tail of the pancreas, intrapancreatic accessory spleens
(IPAS) are rarely recognized radiologically. When an accessory spleen is located in the pancreas, it may mimic a hyper-
vascular pancreatic tumor. We report a case of intrapancreatic accessory spleen which radiologically (on TC) mimicked
a neuroendocrine pancreatic tumor (PNET). It was not possible to be sure that the pancreatic nodule had no malig-
nant potential; because of the close proximity to splenic vessel we performed en bloc resection of the spleen and distal
pancreas. Postoperative course was uneventful. IPAS must be considered in the differential diagnosis of pancreatic tail
tumors, particulary an asymptomatic small PNET; new and adequate diagnostic studies have demonstrated utility in
defining these lesions. We review pertinent literature.

KEY WORD: Intrapancreatic accessory spleen, Pancreatic neuroendocrine tumor.

magnetic resonance imaging (MRI), where they appear
as hypervascular nodules. The differential diagnosis
includes well-differentiated adenocarcinoma, mucinous
cystic neoplasm, neuroendocrine neoplasm, solid
pseudopapillary tumor or metastatic tumor to the pan-
creas 3; however, the most are suspected as pancreatic
neuroendocrine tumors (PNET) preoperatively 4. Because
an accessory spleen does not usually require treatment,
accurate preoperative diagnosis is important to avoid
unnecessary surgery or biopsy. The current literature pro-
vides conflicting recommendations regarding preoperative
discrimination of IPAS vs tumors of the pancreas 5,6 and
no evidence-based imaging flowcharts exist to date for
patients with neuroendocrine tumours 7. We present a
case of an asymptomatic IPAS that mimicked a non-
functioning pancreatic neuroendocrine tumour (NF-
PNET) radiologically and was only diagnosed patholog-
ically after surgery. 

Case Report 

A 62-year-old woman presented with a nodular lesion
in the pancreatic tail that had been found incidentally

Introduction 

Accessory spleen is a congenital anomaly in which splenic
tissue is found outside the spleen; this anomaly occurs
in about 10% of normal population and can be found
practically anywhere in the abdominal cavity. Whilst the
pancreatic tail and the splenic hilum are the most com-
mon sites, accessory spleens can be found in the stom-
ach, jejunum, mesentery as well as the ovaries and testis.
Intrapancreatic accessory spleens (IPAS) are found in
about 1,7% of the population and generally cause no
problems; may become clinically important because they
may mimic a tumor in the pancreas 1. They are detect-
ed incidentally via computed tomography (CT) scan or
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on an abdominal MRI done to evaluate a external bil-
iary fistulae after open cholecystectomy for Mirizzi syn-
drome type 1 (Figs. 1 a, b); a fistula closure was obtained

with endoscopic placement of a biliary stent. An
abdomen CT performed after some time confirmed a
well circumscribed, hypervascular, solid 1,6 cm lesion
within the tail of the pancreas highly suggestive of a
pancreatic neuroendocrine tumour (PNET) (Fig. 2);
there was no evidence of metastatic disease. Tumor
markers, including (CA19-9, CA125, CEA, AFP), were
within the normal range. Chromogranin A (CgA) serum
level was normal. The patient denied signs and symp-
toms of a functioning PNET. Based on the above find-
ings, our diagnosis was non functional PNET arising as
a sporadic condition. It was not possible to be sure that
the pancreatic nodule had no malignant potential; the
patient was offered endoscopic ultrasound evaluation but
he declined and opted for resection for definitive diag-
nosis and therapy. A left subcostal incision was per-
formed. Intraoperatively, palpation of the pancreas did
not reveal an obvious mass therefore an intraoperative
ultrasound was done, clearly showing a well encapsulat-
ed lesion within the substance of the pancreatic tail;
because of the close proximity to splenic vessel, we per-
formed en bloc resection of the spleen and distal pan-
creas. Macroscopically the specimen showed a well-cir-
cumscribed dark red nodule, 1,4 cm in diameter, sur-
rounded by apparently normal pancreatic tissue, on the
posterior side of the pancreatic tail (Fig. 3). Microscopic
examination of the mass revealed a heterotopic splenic
tissue. Postoperative course was uneventful and the
patient was discharged from hospital after nine days.

Discussion 

A variety of non neoplastic masses can exist in the pan-
creas. Up to 5% of surgically removed pancreatic mass-
es prove to be non neoplastic on pathologic examina-
tion. Accessory spleen is a normal anatomic variant that
occurs commonly in the hilum of the spleen or near the
tail of the pancreas. IPAS are usually within the tail of
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Fig. 1: Magnetic resonance imaging of intrapancreatic accessory spleen (arrows). T2W SPAIR (A) and T1W C+ (B) images.

Fig. 2: CT demonstrating a solid hypervascular nodule in the tail of
the pancreas (arrow). 

Fig. 3: Operative specimen with intrapancreatic accessory spleen in
the tail of pancreas (arrow).
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the pancreas, are round in shape, and are about 1 to 2
cm in diameter in 65% of patients 5. Most, as in our
patient, were identified only after surgical resection that
was conducted because of suspicion of an endocrine
tumour 3,4. With increasing use of CT, IPASs are more
commonly being detected on imaging studies; as it is
clinically silent, it is often discovered as a pancreatic mass
in a patient being investigated for upper gastrointestinal
symptoms. Usually no treatment is necessary unless in
the case of torsion, haemorrhage, compression or in the
presence of haematological disorders, such as idiopathic
thrombocytopaenic purpura 3. The most important dif-
ferential diagnosis of intrapancreatic accessory spleen is
the non-functioning PNET. The presence of a functional
neuroendocrine tumour can be diagnosed from the serum
hormone levels; however, up to 30% of neuroendocrine
tumours may be non-functional 6. Differentiating an
intrapancreatic accessory spleens (IPASs) from a PNET
of the tail of the pancreas on CT can prove to be quite
a diagnostic dilemma. IPAS is rarely considered in dif-
ferential diagnosis by radiologists 4. Triple-phase contrast
CT is the mainstay for abdominal NET imaging and is
generally readily available; PNET are hyperattenuating
compared with surrounding pancreatic tissue on contrast-
enhanced multidector CT; capturing vascular blush in
the arterial phase is critical for identification and differ-
entiation from other types of pancreatic tumors because
it is less pronounced in the venous phase. In general,
CT has a mean sensitivity and specificity of 73% and
96%, respectively, for the visualization of PNET; calci-
fications in a pancreatic NET in the pre-contrast exam-
ination are fairly common and are seen in approximately
every sixth to eighth patient with a pancreatic NET 7.
Specific criteria to definitively and unequivocally predict
the behavior of PNET have not been found yet; there
is still no unanimity about the best management of
tumor smaller than 2 cm 8. The American National
Comprehensive Cancer Network (NCCN) guidelines rec-
ommend surgery in every NF-PNET bigger than 1 cm,
and they stated that observation can be considered in
incidentally discovered, low grade NF-PNET smaller
than 1 cm 8,9. Specific findings on CT, prevalent with
IPASs are reported by Stephanie F. Coquia et al.: the
lesion presents along the pancreatic dorsal surface and is
not completely embedded in the pancreatic parenchym;
the lesion demonstrates the same enhancement as the
spleen on venous phase and heterogeneous enhancement
during arterial phase 10. However, it needs to be noted
that heterogeneous enhancement pattern may not be
detected on arterial phase, especially when the IPAS is
small; this characteristic heterogeneous enhancement was
only observed in 16/66 patients who underwent contrast
enhanced CT 3. Chromogranin A, neuron-specific eno-
lase (NSE), and pancreastatin can effective diagnose non
functioning PNET with good sensitivity and specificity
4. Endoscopic ultrasound (EUS)-guided fine-needle aspi-
ration (FNA) biopsy is a very sensitive test, particularly

for the evaluation of pancreatic lesions. However,
patients with pancreatic NETs often initially undergo
CT or MRI because of the limited availability of endo-
scopic ultrasonography; often, CT or MRI can already
depict the tumour 7. Lesions smaller than 2 cm that
clearly demonstrate classical pNET characteristics on
MRI or CT scan may not require a biopsy; the biopsy
does, however, provide confirmation of a low-grade
pNET, allowing for surveillance of this small lesion in
selected case 11. In the specific case, we can encounter
difficult situations for EUS-FNA: lesion located adjacent
to large vessels, small lesion and hypervascular lesion 12,13.
The sensitivity and specificity of EUS-guided FNA in
diagnosing IPAS, as well as the risk of bleeding, is
unknown 14. FNA, as a traumatic diagnostic method,
harbors the risk for severe complications such as intra-
abdominal bleeding and pancreatic fistula; in addition,
FNA has a relatively low diagnosis efficacy and a high
risk of misdiagnosis to p-net 3. There is minimal litera-
ture on pre-operative diagnosis of IPAS. Schreinerat al.
reported three cases of intrapancreatic accessory spleen
diagnosed by EUS guided FNA 15. In two cases, Maldi
et al. confirmed that EUS-FNA is a safe and sensitive
test that allows an accurate diagnosis of intrapancreatic
accessory spleen, ruling out neuroendocrine tumor 16. A
false positive EUS-FNA, in which a pancreatic splenic
nodule was mistaken for an islet cell tumor, leading to
surgical overtreatment has been reported by Ardengh et
al. 17. In order to minimize diagnostic errors, EUS-
FNA of small neuroendocrine tumors should be per-
formed by experienced endoscopist and cytopathologic
assessment should be combined with immunohisto-
chemistry 17. Further imaging with nuclear medicine
imaging or MRI should be performed in indeterminate
cases 7. Neuroendocrine tumours contain somatostatin
receptors and therefore can be confirmed with
octreotide scintigraphy (Octreoscan). Octreoscan has a
70–95% sensitivity for detecting neuroendocrine
tumours; however, it has been reported previously to
produce false-positive results. The likely cause for this
is the presence of somatostatin receptors within the
splenic tissue, which also can bind octreotide with high
affinity 5,6; 14/19 IPASs showed positive result, as
demonstrated on recent review 3. Radionuclide imag-
ing with either 99mTc-sulfur colloid or Tc-tagged heat-
damaged red blood cells, including both SPECT and
planar imaging, can be utilized as a confirmatory
modality when IPAS is suspected. This imaging modal-
ity is a noninvasive, sensitive, and specific test for
detecting splenic tissue; it provided a definitive diag-
nosis in the report of Schwartz et al., ultimately pre-
venting unnecessary major surgery 18. The differentia-
tion of neuroendocrine tumours from IPAS is best
made with 99Tcm-HDRBC or 99Tcm-SC scintigraphy
6. However, this technique offers far inferior anatomic
resolution to CT or MRI, increasing likelihood of mis-
diagnosis. Recent studies show that imaging with 68Ga-
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labeled somatostatin analogs with PET/CT is more sen-
sitive and highly specific for rare p-NETs and there-
fore, if available, it is recommend to evaluate and stage
the extent of disease 19. For the detection of PNETs,
MRI shows a mean sensitivity of 93% and a specifici-
ty of 88%; the mean detection rate is 73% 7. On MRI,
IPAS typically has a high signal intensity (SI) on T2-
WI and low SI on T1-WI. The key to diagnose IPAS
on MRI is also the identical SI as the spleen and the
inhomogeneous enhancement on arterial phase; howev-
er, because the relative ratio of red pulp (low SI on
T2-WI) to white pulp (high SI on T2-WI), which
determines the SI of the IPAS, differs between individ-
uals, not all the IPASs necessarily show the same SI as
the spleen 3. A specific type of MRI contrast medium,
in the form of superparamagnetic iron oxide particles, is
taken up by the reticuloendothelial system structures (liv-
er, spleen, lymph nodes, etc.), and its uptake will be
seen in the IPAS 10. This technique offers better anatom-
ical resolution and exposes the patient to no irradiation.
However, while significant achievements have been made
in the diagnostic methodology for IPAS, conflicting test
results can render diagnosis unclear, with a benign diag-
nosis of IPAS and a diagnosis of malignancy both pos-
sible 20.

Conclusion 

CT diagnosis of small PNET leads to many challenging
clinical decisions. IPAS is rarely encountered during clin-
ical practice; it is important to consider the possibility
of an IPAS when an asymptomatic, well-delimited, mass
in the pancreatic tail and about one to two centimeters
in diameter, is incidentally found on imaging studies.
CT and MRI alone did not prove to be a useful in
diagnosis of IPAS in our patient. EUS with FNA may
provide confident diagnosis of IPAS, but equivocal
pathological findings will continue to lead to unneces-
sary surgical intervention. New and adequate diagnostic
procedures can be of use in obtaining the right diagno-
sis; however, future evidence-based diagnostic algorithms
are needed. Surgical intervention is strongly recom-
mended when a malignancy cannot be excluded.
The authors declare that there is no conflict of interest.
The informated consensus is obtained.

Riassunto

Sebbene il secondo sito più comune della milza acces-
soria sia la coda del pancreas, la milza accessoria intra-
pancreatica è raramente riconosciuta radiologicamente.
Quando una milza accessoria si trova nel pancreas, può
simulare un tumore pancreatico ipervascolare; riportiamo
un caso che alla TC era diagnosticato come un tumore
pancreatico neuroendocrino. Non potendo escludere la

potenzialità maligna del nodulo pancreatico, è stata ese-
guita una spleno-pancreasectomia distale. Il decorso
postoperatorio è stato regolare. La milza accessoria intra-
pancreatica deve essere considerata nella diagnosi diffe-
renziale dei tumori della coda del pancreas, in partico-
lare un piccolo tumore neuroendocrino asintomatico;
nuovi e adeguati mezzi diagnostici hanno dimostrato uti-
lità nel definire queste lesioni; esaminiamo la letteratura
pertinente.
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