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a b s t r a c t 

Schwannomas are common peripheral nerve sheath tumors that typically occur on the 

head, neck, trunk, or extremities. Intra-abdominal schwannomas, however, are rare. We 

describe a young woman who presented for imaging evaluation of suspected nephrolithi- 

asis and was incidentally found to have a schwannoma centered within the pancreatic 

parenchyma. In addition, we detail the clinical, imaging, and histopathologic features of 

pancreatic schwannoma and summarize diagnosis and management of this rare clinical 

entity. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Introduction 

Schwann cells represent the supporting element of the
peripheral nerve and are essential for normal neurologic
function and inter-neuronal cellular communication. Each
Schwann cell wraps around an axon to form a myelin sheath
and guide the regeneration of nerve fibers [1] . Schwanno-
mas arise from aberrant division and proliferation of Schwann
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cells. Tumors are usually encapsulated and can be found in
any part of the body, most commonly the head, neck, trunk,
and extremities [2 ,3] . Intra-abdominal schwannomas are un-
common [4] . Pancreatic schwannoma is an extremely rare
clinical entity with imaging features similar to those of other
benign and malignant pancreatic tumors; in the absence of
characteristic radiologic findings, few patients are diagnosed
pre-operatively [5] . We present a case of pancreatic schwan-
noma diagnosed in a patient who presented for evaluation of
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Fig. 1 – Axial noncontrast, portal venous, and excretory phase (left to right) CT images demonstrate a well-circumscribed, 
hypodense 2.5 × 2.0 cm mass in the neck of the pancreas which demonstrates progressive delayed enhancement. Note the 
proximity of the mass to the main portal vein (solid arrow) and superior mesenteric artery (unfilled arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

suspected renal calculi. In addition, we review the literature
on pancreatic schwannoma and summarize salient imaging
and pathologic features of this rare benign neoplasm. 

Case report 

A female patient in her late 30s with a history of nephrolithi-
asis, status-post right lithotripsy, presented for evaluation
of suspected urolithiasis. A contrast-enhanced computed
tomography (CT) urogram was performed, revealing a 3
millimeter partially obstructive renal calculus at the right
ureteropelvic junction with mild upstream hydronephrosis.
In addition, a well-circumscribed, hypoattenuating mass with
progressive delayed enhancement measuring 2.5 × 2.0 cen-
timeters was identified within the pancreatic neck ( Fig. 1 ).
There was no pancreatic ductal dilatation, peripancreatic in-
flammatory changes, or locoregional lymphadenopathy. The
finding was discussed with the ordering provider, who re-
ported that the patient endorsed intermittent, transient epi-
gastric and left upper quadrant abdominal pain for several
years. There was no known history of pancreatitis or evidence
of significant pancreatic parenchymal volume. 
Subsequent magnetic resonance imaging (MRI) of the ab-
domen obtained 2 months after the initial CT showed a well-
circumscribed, T1 hypointense mass with heterogeneously in-
creased T2 signal arising from the neck of the pancreas and
abutting the main portal vein and superior mesenteric artery.
Contrast-enhanced images showed heterogeneous enhance-
ment throughout the extent of the mass ( Figs. 2 and 3 ). En-
doscopic ultrasound (EUS) performed 2 weeks later revealed a
well-circumscribed, heterogeneous but predominantly hypoe-
choic mass in the region of the pancreatic neck ( Fig. 4 ). Pathol-
ogy from endoscopic fine needle aspiration showed fragments
of spindle cell lesion with bland cytologic features, in a back-
ground of benign pancreatic tissues. Immunohistochemistry
stains showed negative Alpha inhibin, IgG4, CD117, desmin,
congo red and positive AE1/3 and S-100, strongly supporting a
diagnosis of schwannoma. 

A follow up contrast-enhanced MRI of the abdomen per-
formed 7 months later demonstrated a stable 2.5 cm enhanc-
ing pancreatic neck mass; there was no change in size, mor-
phology, or enhancement as compared to the prior MRI. Given
the stability and reassuring pathology results, continued an-
nual surveillance MRI to monitor for interval change in size or
morphology of the pancreatic mass was recommended. The
patient agreed to return for regular follow-up imaging. 
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Fig. 2 – Axial T1 (left) and T2 fat-saturated (right) MRI images demonstrate a well-circumscribed 2.5 × 2.0 cm mass in the 
neck of the pancreas with low T1 and heterogeneously increased T2 signal intensity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Schwannomas were first identified by the Uruguayan pathol-
ogist Dr Jose Juan Verocay in 1910, who described a mesenchy-
mal tumor originating from peripheral nerve sheaths in an
eccentric fashion. Schwannomas are now recognized as the
most common peripheral nerve sheath tumor. However, intra-
abdominal schwannomas are rare, and pancreatic schwanno-
mas have been described in fewer than 100 patients world-
wide. 

Pancreatic schwannomas are most commonly diagnosed
in late middle age, with a mean age of diagnosis of 55 years.
There is a slight female predilection [3 ,6 ,7] . The pancreatic
head and body are the most commonly involved sites [7] . Tu-
mors are highly variable in size and frequently undergo de-
generative change, which may be characterized by cyst forma-
tion, calcification, hemorrhage, hyalinization, and xanthoma-
tous infiltration [8 ,9] . The likelihood of degeneration is di-
rectly proportional to the size of the tumor [10 ,11] . Differential
considerations for pancreatic schwannoma are broad and in-
clude intraductal papillary mucinous neoplasm (IPMN), serous
cystadenoma, and pancreatic pseudocyst [12] . Although most
tumors are benign, all schwannomas—including pancreatic
schwannomas—have malignant potential; larger tumors are
considerably more likely to undergo malignant transforma-
tion [9 ,10 ,13–17] . Malignancy is also more common in the set-
ting of Von Recklinghausen disease [18] . 

Clinical presentation 

There is a direct association between the tumor location and
the symptoms. Tumors located in the head of the pancreas
are more likely to be symptomatic as compared to tumors in
the periphery of the gland [19] . In general, presenting symp-
toms are nonspecific and may include dyspepsia, epigastric
pain, and/or nausea [19] . Generalized abdominal pain is the
most commonly reported presenting symptom. In a literature
review of 75 previously reported cases of pancreatic schwan-
noma, Zhang et al. summarized the following signs and symp-
toms [6] : 

• Abdominal pain (44%) 
• Asymptomatic (31%) 
• Weight loss (17%) 
• Palpable mass (12%) 
• Jaundice (7%) 

Laboratory studies may be useful to exclude pancreatic
adenocarcinoma, as CA 19-9 and carcinoembryonic antigen
(CEA) levels are typically nondetectable or within normal lim-
its in pancreatic schwannoma. However, there have been 2 re-
ported cases of elevated CA19-9 and CEA in patients with pan-
creatic schwannoma [20–22] . 

Diagnosis 

Pancreatic schwannomas are variable in appearance and may
develop internal cysts, calcifications, and hemorrhage. It is of-
ten challenging to establish a diagnosis based on the imaging
features alone. However, although there are no known pathog-
nomonic features of pancreatic schwannoma, correlation of
findings from multiple imaging modalities can be valuable. 

The utility of transabdominal ultrasound for the evalua-
tion of pancreatic schwannoma is limited, but may be use-
ful in select patients. Ultrasound typically reveals a circum-
scribed, hypoechoic mass without significant internal vascu-
larity. Internal cysts will manifest as small anechoic areas
within the dominant hypoechoic mass. Internal shadowing
echogenic foci suggestive of calcifications may also be present.

CT scan plays a central role in both the diagnosis of pan-
creatic schwannoma and in preoperative planning. Pancre-
atic schwannomas are typically circumscribed, hypoattenuat-
ing, and avidly enhancing [6] . Internal cysts, calcifications, and
thin septations are often present, particularly in larger lesions
[23 ,24] . A fibrous pseudocapsule may occasionally be visible.
CT scan allows for excellent delineation of the relationship of
the mass to adjacent ducts and mesenteric vessels, which is
essential to determine resectability and should be detailed in
the radiology report [19] . 
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Fig. 3 – Following administration of intravenous contrast, axial MRI images were acquired during arterial, portal venous and 

5-minute delayed phases (left to right). These images demonstrate progressive, delayed heterogeneous enhancement of the 
pancreatic neck mass. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pancreatic schwannomas demonstrate relatively distinct
features on MRI. Lesions are encapsulated and T1 hy-
pointense. Signal on T2-weighted images is variable, but het-
erogeneously T2 hyperintense signal is common [12 ,20 ,25] .
Progressive homogeneous enhancement has been described
in several case reports [26] . Notably, pancreatic schwannomas
share many features with pancreatic cystadenoma on MRI,
and the 2 clinical entities are often indistinguishable. Never-
theless, MRI is useful to distinguish pancreatic schwannoma
from other pancreatic neoplasms and to evaluate for vascular
and ductal involvement [6] . 

Schwannomas, including pancreatic schwannomas, are
often 18F-fluorodeoxyglucose (FDG) avid [27–29] . Indeed,
in a recent case series detailing 5 cases of pancreatic
schwannoma, Zhang et al. described significant FDG up-
take in all 5 individuals with pathologically confirmed pan-
creatic schwannomas [6] . Notably, however, most FDG-avid
schwannomas are benign and there is no known corre-
lation between metabolic activity and malignancy. Other
pancreatic neoplasms that demonstrate FDG avidity in-
clude both benign lesions, such as solid pseudopapil-
lary tumors, and malignant pancreatic neuroendocrine tu-
mors [6] . Pancreatic schwannomas can often be distin-
guished from these neoplasms based on correlation with
other cross-sectional imaging, such as MRI, or endoscopic
ultrasound . 

A definitive diagnosis of pancreatic schwannoma is es-
tablished through histopathological assessment of a tissue
sample. Various image-guided aspirations, such as endoscopic
ultrasound-guided fine needle aspiration (EUS-FNA) or CT-
guided FNA, can be used to obtain material for cytologic anal-
ysis of pancreatic tumors. New fine-needle biopsy (FNB) nee-
dles have recently been developed in order to increase the
amount of tissue obtained while preserving tissue architec-
ture. However, several studies showed no significant differ-
ence in diagnostic accuracy for malignancy [30 ,31] between
FNA and FNB. 

The use of EUS-guided FNA in diagnosing pancreatic
schwannoma remains controversial due to its high false neg-
ative rate and a reported diagnostic rate of only 52.9%, which
is considerably lower than that of other pancreatic tumors
[19 ,23 ,32] . The diagnosis of pancreatic schwannoma by FNA
may be complicated by inadequate specimen or by inherent
specimen collecting techniques [31] . A definitive diagnosis can
often only be made with histologic examination of a resected
specimen and immunohistochemical staining [33 ,34] . 

Macroscopically, schwannomas have a variable appear-
ance and can be solid, cystic, or demonstrate a mixture of solid
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Fig. 4 – Endoscopic ultrasound images demonstrate a predominantly hypoechoic mass in the region of the pancreatic neck. 
The mass is in close proximity to the portal vein confluence (PVC) and superior mesenteric artery (SMA) and measures 
2.3 × 2.3 cm in largest dimension. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and cystic components, sometimes with septations. They
are usually well encapsulated and often feature degenerative
changes, including hemorrhagic and/or xanthomatous infil-
trations that can give the tumor a yellow-tan appearance [19] .

Microscopically, schwannomas are surrounded by a thin
capsule and made of hypercellular and hypocellular areas
known as Antoni A and Antoni B respectively. Antoni A ar-
eas are composed of spindle cells arranged in a palisading
fashion without mitotic figures, while Antoni B areas are typ-
ically hypocellular and occupied by loosely arranged tumor
cells. Immunohistochemistry is important to confirm the di-
agnosis of schwannomas. Pancreatic schwannomas are pos-
itive for S100, Vimentin and CD 56. Conversely, spindle cells
in pancreatic schwannomas stain negative for cytokeratin,
CD117, desmin, CD34, AE1/AE3, alpha smooth muscle actin,
and smooth muscle myosin [19 ,23 ,35] . 

Management 

Pancreatic schwannomas are exceedingly rare and thus there
are no established clinical practice guidelines for manage-
ment. Correlation of patient presentation, tumor size, loca-
tion, laboratory studies, and histolopathologic findings is of-
ten used to guide management. The vast majority of tu-
mors are benign and simple enucleation is usually sufficient
if pathology is confirmed prior to surgery. Imaging surveil-
lance may also be appropriate in some patients, as 58%-69% of
schwannomas treated conservatively do not grow, and those
that do grow demonstrate a growth rate of only 0.9-2 mm
per year [37–39] . However, margin negative resection may be
indicated if a tumor is large, abuts adjacent vessels, or if
histopathologic findings are inconclusive [16] . Chemotherapy
with doxorubicin and radiotherapy are used to treat periph-
eral schwannomas, but, there is no data available on the use
of chemotherapy for pancreatic schwannoma. 

Given the benign features of pancreatic schwannomas,
enucleation would likely be curative in the majority of pa-
tients in whom intervention is indicated. However, in a re-
view by Zhang et al., authors found that the most common
treatment for pancreatic schwannoma was a Whipple pro-
cedure (33%), followed by pancreatectomy with splenectomy
(20%), unspecified surgical resection (19%) and lastly enucle-
ation (15%) [6] . Ma et al. reported similar findings [36] . A high
rate of extensive resection for a tumor that is virtually always
benign reflects the challenge of obtaining an accurate preoper-
ative diagnosis of pancreatic schwannoma and distinguishing
pancreatic schwannoma from malignant neoplasms [36] . In-
traoperative consultation with a pathologist may help the sur-
geon to select the appropriate operative method [1] . Following
tumor excision, patients with pancreatic schwannoma gener-
ally have a good prognosis. Imaging follow-up is advised after
the surgery, as the risk of pancreatic schwannoma recurrence
remains to be established [19 ,23] . 
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Conclusion 

Pancreatic schwannoma is a rare nerve sheath tumor with
imaging features similar to those of other benign and malig-
nant pancreatic lesions. Correlation of findings from multiple
imaging modalities—including EUS, CT, and MRI—may help
establish a diagnosis and prevent unnecessary surgical resec-
tion in select patients. However, histopathological examina-
tion of a tissue sample is required for confirmation and should
be obtained if imaging findings are equivocal. There are no de-
fined clinical practice guidelines for management or follow-
up of pancreatic schwannoma. The decision to pursue active
surveillance, enucleation, or surgical resection should be indi-
vidualized and based on patient presentation, tumor size, lo-
cation, laboratory studies, and/or histolopathologic findings. 

Patient consent 

Informed patient consent was obtained for publication of the
case details. 
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