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Abstract
Introduction Intraabdominal schwannomas are rare, benign tumors. This study presents a single institution experience with
12 such tumors.
Methods Between 1991 to 2006, 12 patients with a pathologically proven intraabdominal schwannoma were identified from
a series of 216 mesenchymal tumors and were reviewed retrospectively.
Results There were nine females and three male patients with a median age of 58 years (range 35–88 years). Eleven patients were
symptomatic, and the tumors were located in the stomach (n=8), jejunum, colon, rectum, and lesser sac. Multiple preoperative
investigations including endoscopies with biopsies and computed tomography (CT) scans were performed, but none yielded a
correct definitive preoperative diagnosis. The median tumor size was 52 mm (range 18–95 mm). Pathological examination
demonstrated the 11 gastrointestinal tract (GIT) schwannomas to be solid homogenous tumors, which were highly cellular and
were composed of spindle cells with positive staining for S100 protein. The pathological appearance of the lesser sac
schwannoma was distinct as it demonstrated cystic degeneration with hemorrhage and Antoni A and B areas on microscopy
typical of soft tissue schwannomas. All 12 patients were disease-free at a median follow-up of 22 months (range 1–120 months).
Conclusion Intraabdominal schwannomas are rare tumors, which are most frequently located within the GIT. GIT
schwannomas are difficult if not impossible to diagnose preoperatively as endoscopic and radiologic findings are
nonspecific. The treatment of choice is complete surgical excision because of diagnostic uncertainty, and the long-term
outcome is excellent as these lesions are uniformly benign.
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Introduction

Nerve sheath tumors are a subclass of soft-tissue neoplasms
that include benign and malignant schwannomas and
neurofibromas.1 Schwannomas are common tumors, which
are most frequently detected in cranial and peripheral
nerves. The occurrence of intraabdominal2 and retroperito-
neal schwannomas3 are, however, extremely rare. Intra-
abdominal schwannomas occur most frequently in the
alimentary tract, and the most common site is the
stomach.4–6 Other intraabdominal sites are even rarer and
these have been reported in the greater omentum,7 lesser
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sac,8 and the biliary tree.9 Gastrointestinal tract (GIT)
schwannomas have been shown to demonstrate distinct
histological features from conventional soft tissue schwan-
nomas.10,11 These tumors belong to the family of GI
mesenchymal tumors of which the most common are
gastrointestinal stromal tumors (GIST) followed by smooth
muscle tumors. Schwannomas have been reported to
represent only 3% of all GI mesenchymal tumors.5

GIT schwannomas were first reported by Daimaru et al.
in 1988,12 and since then, only a few series’ have been
reported in the pathological literature, which were often
multiinstitution reviews.5,6,11–13 Reports of this condition
outside the pathology literature have been limited to case
reports2,4 and a single multiinstitution experience (from the
Armed Forces Institute of Pathology files) of eight
patients.10 This report details the experience with intra-
abdominal schwannomas at a large tertiary referral center.
To the best of our knowledge, this is the largest single
institution review of these unusual tumors.

Methods

The records of 216 patients who underwent surgical
resection of an intraabdominal mesenchymal tumor (not
including retroperitoneal tumors) between 1991 to 2006 at
the Department of General Surgery and Colorectal Surgery,
Singapore General Hospital were retrospectively reviewed.
All pathology slides and paraffin blocks of the patients
were retrieved and reexamined by one of the above two
pathologists (SMK, WMY). In addition, immunohistochem-
ical staining was performed for cases that were not immunos-
tained previously. Of these 216 patients, 12 (5.6%) had a
pathologically proven schwannoma, and their case notes and
radiological reports were reviewed retrospectively. One of
these patients (patient 9) has been reported previously.14

Results

The patients’ clinicopathological, surgical data and out-
come are summarized in Tables 1 and 2. There were nine
females and three males with a median age of 58 years
(range 35–88 years). Eleven patients were symptomatic
and the most common symptoms were epigastric discom-
fort (n=4) and upper GI bleed (n=2). None of the patients
had von Recklinghausen’s disease. The tumors were
located in the stomach (n=8), jejunum, colon, rectum, and
lesser sac.

Most of the patients underwent multiple preoperative
investigations, but none had a correct definitive preopera-
tive diagnosis. The tumors were most frequently thought to
be GISTs (n=9). All eight of the patients with gastric

tumors underwent upper GI endoscopy, which demonstrat-
ed a submucosal lesion, three of which had central
ulceration. Six patients had an endoscopic biopsy of the
lesion, which was nondiagnostic in five (too superficial)
and suggestive of a stromal tumor in one (small number of
spindle cells). Patient 5 had an endoscopic ultrasound with
fine-needle aspirate, which was also nondiagnostic (inade-
quate cells). Computed tomography (CT) scan was
performed in seven patients and ultrasonography (US) in
two patients. The six gastric tumors appeared on CT as a
solid homogenous exophytic or intraluminal lesion arising
from the stomach. The lesser sac schwannoma was thought
to be a septated pancreatic cyst on both CT and US.14

Eleven patients underwent laparotomy and resection of
tumor. One patient underwent transanal resection of rectal
schwannoma. The median tumor size was 52 mm (range 18–
95 mm). Pathological examination demonstrated the 11 GI
schwannomas to be solid homogeneous tumors, which were
highly cellular and were composed of spindle cells. These
stained uniformly for the S100 protein. The pathological
appearance of the lesser sac schwannoma was, however,
distinct as it demonstrated cystic degeneration with hemor-
rhage with Antoni A and B areas on microscopy. None of the
schwannomas demonstrated dysplastic or malignant cells. All
12 specimens demonstrated positive immunostaining for
S100. The remaining immunohistochemical staining results
were as follows: CD117 was negative in 11 of 11 cases, CD34
was negative in 11 of 11 cases, smooth muscle actin was
positive in 1 of 11 cases, and desmin was negative in 10 of 10
patients. All 12 patients were disease-free at a median follow-
up of 22 months (range 1–120 months).

Discussion

Intraabdominal schwannomas are rare tumors. In our
experience, these comprised of 5.6% of mesenchymal
tumors, which mirrored the incidence of 2.9% to 6%
reported by others.5,11,13 These tumors are most frequently
located in the GIT of which the vast majority (73%) are
found in the stomach.5,11,13 Extremely rare cases of ex-
tragastrointestinal intraabdominal schwannomas have been
reported in the lesser sac,8 biliary tree,9 liver,15 and greater
omentum.7 Because of the rarity of extragastrointestinal
intraabdominal schwannomas, the following discussion will
focus mainly on the clinicopathological features of GIT
schwannomas.

GIT schwannomas have been reported to occur in
patients over a wide range of age groups with a median
age of 50 to 60 years.5, 11 Most series’ report a female
preponderance.6,11,12,16 These tumors range in size from 0.5
to 11 cm, which is markedly smaller than GISTs and which,
not infrequently, grow to more than 20 cm in size.11,17
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Table 2 Size, Operative Data, and Follow-up of the 12 Patients with Schwannomas

Case Size, mm Site Operation Outcome (months)

1 53 Stomach, greater curve Gastric wedge resection DF, died of lung cancer, 18 m
2 35 Jejunum Small bowel resection DF, 12 m
3 80 Stomach, greater curve Gastric wedge resection DF, 96 m
4 75 Stomach, lesser curve Gastric wedge resection DF, 12 m
5 18 Stomach, greater curve Gastric wedge resection DF, 1 m
6 50 Stomach, antrum Distal gastrectomy DF, 18 m
7 70 Lesser sac Excision of tumor DF, 28 m
8 95 Stomach, antrum Subtotal gastrectomy DF, 30 m
9 60 Stomach, greater curve Gastric wedge resection DF, 36 m
10 33 Stomach, posterior wall Gastric wedge resection DF, 24 m
11 30 Ascending colon Right hemicolectomy DF, 120 m
12 29 Rectum Transanal excision DF, 20 m

mm=millimeter, DF=disease-free, m=months

Table 1 Patients’ Demographics, Presentation and Preoperative Investigations

Case Age/
Sex

Presentation Preoperative investigations Preoperative diagnosis

1 58/F Incidental, follow-up of lung cancer CT—solid homogenous mass from greater curve of stomach GIST
OGD–submucosal lesion
Biopsy—not representative (too superficial)

2 88/F Small bowel obstruction from
intussusception,

x-ray—intestinal obstruction Small bowel
obstruction

3 59/M Epigastric discomfort CT—solid homogeneous lesion from greater curve GIST
OGD—submucosal lesion
Biopsy—gastritis (too superficial)

4 60/F Upper GI bleed OGD—submucosal lesion GIST
5 35/F Epigastric discomfort, bloatedness CT—small homogenous solid nodular lesion from greater curve GIST

OGD—submucosal lesion
Biopsy—too superficial
EUS-FNA—insufficient material

6 37/F Epigastric discomfort, bloatedness US—solid hypoechoic mass arising from stomach GIST
OGD—submucosal lesion with central ulceration
Biopsy—too superficial

7 58/M Incidental US and CT—septated cyst of pancreas Pancreatic cystic
neoplasmOGD—extrinsic compression

8 36/F Epigastric mass, 2y CT—large extraluminal homogenous solid gastric
mass with necrosis

Malignant GIST

OGD—malignant-looking submucosal lesion
with central ulceration

Biopsy—chronic inflammation with necrotic tissue
9 58/F Upper GI bleed CT—large gastric intraluminal homogenous soft tissue mass GIST

OGD—submucosal lesion with ulceration
Biopsy—spindle cells suggestive of stromal tumor

10 70/M Epigastric discomfort OGD— extrinsic compression of lesser curve GIST
CT, MRI—well-defined enhancing mass indenting posterior wall
of stomach

11 54/F Abdominal pain Colonoscopy—malignant neoplasm of colon Carcinoma
12 41/F Per-rectal bleed Colonoscopy and transrectal ultrasonography—submucosal

tumor
GIST

M=male, F=female, GI=gastrointestinal, CT=computed tomography, OGD=esophagogastroduodenoscopy, GIST=gastrointestinal stromal tumor
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Pathologically, GIT schwannomas are regarded as
distinct tumors from conventional schwannomas, which
arise from the central nervous system and soft tissues.10,11

These tumors are assumed to arise from the nerve plexus of
the gut wall.10–12 Macroscopically, these are round or
fusiform and are often described as homogenous, firm, or
rubbery.5,11 Degenerative changes such as necrosis, hemor-
rhage, and cystic change, which are frequently found in soft
tissue schwannomas such as those in the retroperitoneum,3

are seldom present.5,11 Microscopically, unlike convention-
al schwannomas, GIT schwannomas are not encapsulated,
although most are well circumscribed. These are frequently
surrounded by a cuff of lymphoid aggregates,5,6,12,13,18 are
highly cellular, and are composed mainly of bipolar spindle
cells. Verocay bodies, vascular hyalinization, Antoni A and
B areas, and a typical palisading structure are typically
absent unlike conventional schwannomas. The pathologic
findings of the GIT schwannomas in the present analysis
were consistent with these previously described findings.

On the other hand, the lesser sac schwannoma in this
study14 demonstrated the typical pathologic features of
peripheral and soft tissue schwannomas3 including cystic
degeneration with hemorrhage and typical Antoni and B
areas. This observation suggests that the lesser sac
schwannoma did not arise from extensive extramural
growth of a gastric schwannoma resulting in loss of contact
with the external muscle coat of the gut as has been
suggested for some extragastrointestinal GISTs.19 Instead, it
probably originated from one of the branches of the vagus
nerve at the lesser curvature of the stomach.14 Based on
cases reported in the literature, the pathologic appearance of
extragastrointestinal intraabdominal schwannomas are var-
iable with some cases in the omentum7 or lesser sac8

having the typical appearance of conventional schwanno-
mas, whereas those in the liver15 and biliary tree9 were
reported to have features similar to GIT schwannomas.

On immunohistochemistry, the cells of GIT schwanno-
mas diffusely and strongly express vimentin and S100
proteins.11 The S100 immunostaining pattern is both in a
nuclear and cytoplasmic distribution.5 GIT schwannomas
may rarely express CD34 cells, but CD117, SMA, and
desmin are uniformly negative.20 Hence, immunohisto-
chemistry is extremely useful in distinguishing GIT
schwannomas from the other GI mesenchymal tumors such
as GISTs, which express CD117 (almost always) and CD34
(frequently) and true smooth muscle tumors, which express
smooth muscle actin (SMA) and desmin.17

GIT schwannomas are usually detected preoperatively
via cross-sectional imaging or endoscopy. However, preop-
erative diagnosis is difficult as none of these modalities
have shown any pathognomonic features unique to this
tumor. Presently, because of its rarity, there are limited data
reporting the CT features of GIT schwannomas in the

literature with only a single-case series of eight patients to
date.10 On CT scan, these tumors have a homogeneous
pattern of attenuation on both unenhanced and contrast-
enhanced scans with tumor enhancement occurring in the
equilibrium phase. The main differential diagnoses of GIT
schwannomas are GISTs, which are the most common
mesenchymal tumors of the GI tract.10 Although these
tumors most frequently have a heterogeneous appearance
on CT because of hemorrhage, necrosis or cystic change,
8–13% of GISTs may appear as homogeneous tumors,
making them indistinguishable from GI schwannomas.21,22

Other neoplasms such as lymphomas and GI adenocarci-
nomas may also have overlapping features with GIT
schwannomas.10 In this study, all six gastric schwannomas
appeared as solid homogenous tumors on CT. Presently,
experience with the US features of GIT schwannomas is
extremely limited.23 Gastric schwannomas have been
reported to appear as a solid homogeneous hypoechoic
mass,23 which was similar to the US appearance of patient 6.

Similar to cross-sectional imaging, the endoscopic
features of GI schwannomas are nonpathognomonic.23,24

The endoscopic findings are almost always nonspecific as
these tumors appear grossly as submucosal lesions, which
are indistinguishable from other mesenchymal tumors.
Futhermore, endoscopic biopsies are usually not represen-
tative of the deeper submucosal tissue. Even when the
endoscopist succeeds in obtaining samples from the deeper
tissues, these usually demonstrate nonspecific spindle cells,
and there is usually insufficient tissue for the pathologist to
obtain a definite diagnosis. These problems were well-
illustrated in the present analysis whereby none of eight
patients who underwent gastroscopy had a definitive
diagnosis.

Thus far, all series5,10–13,18 in the literature addressing GIT
schwannomas regard these tumors as uniformly benign.
However, isolated case reports of “malignant schwannomas”
also termed malignant peripheral nerve sheath tumors have
been reported.25 Whichever, these malignant tumors arise
from benign schwannomas remains controversial.24 Present-
ly, most pathologists regard these malignant tumors with
neural differentiation as distinct tumors from GIT schwan-
nomas, giving them the term gastrointestinal autonomic
nerve tumors (GANTs).6 Nonetheless, although benign, the
treatment of choice of GIT schwannomas is complete
surgical excision in fit, healthy patients as it is frequently
impossible to distinguish these tumors from other GIT
mesenchymal tumors such as GIST and smooth muscle
tumors, which are malignant or have malignant potential.
The outcome after surgical resection is excellent and to date,
there is no evidence in the literature to suggest that GIT
schwannomas have malignant potential.5,6, 10–13,18

In conclusion, intraabdominal schwannomas are rare
tumors, which are most frequently located within the GIT.
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Very rarely, these may arise from outside the GIT. GIT
schwannomas are difficult, if not impossible, to diagnose
preoperatively as endoscopic and radiologic findings are
nonspecific. The treatment of choice is complete surgical
excision because of diagnostic uncertainty, and the long-
term outcome is excellent as these lesions are uniformly
benign.
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