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Abstract

Background: Gastric schwannoma is a rarely seen gastric tumor accounting for only 0.2% of all
gastric tumors. It is difficult to distinguish a gastric schwannoma from other gastric tumors
preoperatively.

Case presentation: A 30-year-old man with no significant medical history or physical examination
findings presented with a |-month history of right upper abdominal discomfort. The preoperative
diagnosis was a gastrointestinal stromal tumor, but the postoperative pathologic and
immunohistochemical examinations confirmed a gastric schwannoma. The patient underwent
laparoscopic wedge resection of the stomach without additional postoperative treatment, and
his postoperative recovery was uneventful. No recurrence or metastasis was found at the 2-year
follow-up examination.

Conclusion: Although gastric schwannomas are usually not malignant, they are difficult to dis-
tinguish from other malignant stromal tumors preoperatively. Surgical resection should be rec-
ommended when a schwannoma is malignant or considered to be at risk of becoming malignant.
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A retrospective analysis was performed
based on the clinical manifestations, auxil-
iary examination findings, and treatment of
a patient with gastric schwannoma in
December 2017. The preoperative diagnosis
was a gastrointestinal stromal tumor
(GIST), but the pathologic and immunohis-
tochemical examination findings confirmed
a gastric schwannoma.

Case report

A 30-year-old man presented with a
I-month history of right upper abdominal
discomfort. Physical examination and labo-
ratory tests revealed no abnormities.

B-Mode ultrasound examination
revealed a regularly shaped 5.3- x 4.4-cm
mass with low echogenicity and a clear
border in the serosal and muscular layers
of the gastric body (Figure 1). Enhanced
computed tomography (CT) showed that
the mass was enhanced, measured 5.1 x
4.4 x 5.1 cm, and was entirely exophytic.
The boundary of the mass was less clear,
but the local gastric mucosal structure
remained clear. Based on these findings,
our preoperative diagnosis was a GIST
(Figure 2). Because of the CT findings, we
did not perform magnetic resonance imag-
ing (MRI) or biopsy.

The mass was removed by laparoscopic
wedge resection. The tumor measured 5 x 4
cm and was red with a smooth surface
(Figure 3).

The immunohistochemical staining
results led to a diagnosis of gastric schwan-
noma. The tumor was positive for S-100 and
glial fibrillary acidic protein (GFAP) and
negative for CD34 and CD117 (Figure 4).
The patient was given postoperative anti-
inflammatory and nutritional support.
Upon recovery of his intestinal function,
he began to drink water and gradually
reverted to a semi-liquid diet. The recovery
process was smooth and uneventful.

Figure |. B-mode ultrasound findings. (a) A
hypoechoic mass measuring 5.3 x 4.4 cm was
observed in the posterior wall of the stomach.
(b) Color Doppler flow imaging showed that the
internal blood flow signal was not abundant.

The 2-year follow-up examination showed
no evidence of recurrence.

Discussion

Schwannomas are spindle cell mesenchymal
tumors arising from the Schwann cell
sheath, and gastric schwannomas originate
from the gastrointestinal neural plexus.'
Gastric schwannomas grow slowly and are
rarely seen. Previous research indicates that
gastric schwannomas account for 0.2% of
all gastric tumors, 4.0% of all benign gas-
tric tumors, and 6.3% of all gastric mesen-
chymal tumors.? Voltaggio et al.® reported
that the incidence ratio of gastric stromal
tumors and gastric schwannomas is 45:1.
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Figure 2. Computed tomography findings. (a) An oval-shaped mass measuring 5.1 x 4.4 x 5.1 cm was
found in the lesser gastric curvature. On plain computed tomography, it exhibited low density. The mass was
(b) enhanced in the arterial phase (51 HU) and (c) slightly enhanced in the venous phase (67 HU).

However, Daimaru et al.* and Prevot et al.’
reported a higher ratio ranging from 8:1 to
14:1. The difference is suspected to be
attributed to the different group specifica-
tions and methods of calculation among
these studies.

Most gastric schwannomas are benign,
and transformation from a benign tumor
to a malignant tumor is rare. Malignant
schwannomas are rarely seen, and very
few cases have been reported in the litera-
ture.®® These slowly growing tumors are
encapsulated. When the tumor expands,

the nerve is forced to transfer to the
tumor’s periphery but still retains its
neural function. A marked female prepon-
derance has been reported (female:male
ratio of 4:1), and the tumor is generally
found in patients aged 40 to 60 years.’?
Most commonly observed in the neck
and head, schwannomas are rarely discov-
ered in the gastrointestinal tract.’
Nevertheless, the most common site of gas-
trointestinal schwannomas is the stomach,
where 60% to 70% of these tumors are
located.*'® Gastric schwannomas usually
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Figure 3. (a) Laparoscopic imaging. The tumor
measured 5 x 4 cm and was rough with a clear
margin. (b) The section appeared gray.

arise from the body of the stomach (50%),
with fewer cases arising from the antrum
(32%) or fundus (18%)."" In a study involv-
ing 33 cases of gastrointestinal schwanno-
mas, 24 were located in the stomach, 4 in
the esophagus, 3 in the rectum, and 2 in the
colon.'? In another study,’ gastrointestinal
schwannomas were mostly located in the
stomach (51 cases), with the second most
common site being the colon (20 cases).'?
Gastrointestinal ~ schwannomas  rarely
occur in the esophagus and small intestine.
Gastric schwannomas can involve the sub-
mucosal nerve plexuses, such as Auerbach’s
plexus or Meissner’s plexus.'*

Although they are frequently asymptom-
atic, gastric schwannoma can cause abdom-
inal discomfort and a palpable mass,” and
they sometimes result in gastroduodenal
intussusception and gastrointestinal

bleeding.'® Gastrointestinal hemorrhage
may occur when the growing mass com-
presses the submucosa, potentially leading
to ischemia and ulceration.'® Endoscopic
biopsies may be falsely negative because
the lesion is submucosal. In addition, if the
tumor is large in size and exophytic, it may
contact or compress nearby tissues or
organs.

Pathologic examination is the only way
to confirm a diagnosis of gastric schwan-
noma. However, useful information can
also be obtained through an upper gastro-
intestinal barium study, ultrasonography,
gastrointestinal endoscopy, CT, MRI, and
endoscopic ultrasonography (EUS). A CT
scan is effective in distinguishing benign
from malignant tumors. In contrast to
GISTs, gastric schwannomas are hypo-
dense, well-demarcated, and homogeneous
on CT.>!7 MRI can provide further infor-
mation about how the tumor relates to its
surrounding tissues. On MRI, the tumor is
also strongly enhanced with low to medium
signal intensity on T1-weighted images and
high signal intensity on T2-weighted
images.”'® B-Mode ultrasound shows that
compared with the surrounding normal
proper muscle layer, gastric schwannomas
are heterogeneously hypoechoic lesions
with marginal halos, distinct borders, and
decreased echogenicity.' In contrast,
>50% of GISTs exhibit either increased
or identical echogenicity.°

Endoscopy can facilitate precise localiza-
tion of the tumor, and endoscopic needle
biopsy can assist in confirming the diagnosis
of a submucosal tumor by pathology.?'-*
EUS is regarded as the most suitable
approach to the diagnosis of small lesions,
while EUS-guided fine-needle aspiration
can also be helpful in achieving a diagno-
sis.”*  For malignant tumors, however,
needle biopsy is associated with a risk of
rupture and spread. Phosphogluconate
dehydrogenase-positron emission tomogra-
phy/CT (PDG-PET/CT) plays a significant
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Figure 4. Pathological findings. (a) Pathologic examination revealed that the mass was made of spindle cells.
Immunohistochemistry revealed positive staining of (b) S-100 and (c) glial fibrillary acidic protein and neg-
ative staining of (d) CDI117, (e) CD34, (f) DOGI, (g) desmin, and (h) Ki-67 (magnification, x 100).

role in diagnosing gastric schwannomas,
particularly with respect to positioning
rather than distinguishing between benign
and malignant tumors. Komatsu et al.**
were the first to report increased accumula-
tion of 18-fluorodeoxyglucose (18-FDG) on
PET imaging in a gastric schwannoma. Oh
et al.> also reported a case of 18-FDG accu-
mulation in a gastric schwannoma; in this

case, the benign gastric schwannoma was
misdiagnosed as malignant. Beaulieu
et al.?® reported that the glycometabolism
of Schwann cells is suspected to contribute
to the high uptake of FDG in schwanno-
mas. In another study, technetium-99m ses-
tamibi single-photon emission CT/CT was
also found to be conducive to achieving
accurate anatomical localization.?’
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Immunohistochemistry is of major sig-
nificance to the differential diagnosis
among GISTs, leiomyomas, and gastroin-
testinal autonomic nerve tumors.
Schwannomas are positive for S100 protein
and vimentin but negative for CD34 and
CD117, which is in stark contrast to
GISTs.”® Unlike leiomyomas, schwanno-
mas are negative for smooth muscle
actin.?’ Gastrointestinal autonomic nerve
tumors are mostly positive for CD117 and
CD34 and usually negative for S-100 pro-
tein and GFAP.>° They may also be posi-
tive for GFAP, which is in contrast to
peripheral schwannomas.'> These markers
are considered the most appropriate diag-
nostic indicators of gastric schwannomas.
S-100 protein, which is derived from cells
of the neural crest, is a unique indicator of
schwannomas. Molecular research has
shown that genetically, gastric schwanno-
mas typically exhibit a lack of c-Kit
(CD117), mutation of PDGFRA,* chromo-
some 22 monosomy, and polyploidy of
chromosomes 2 and 18.°" Particular gene
alterations are extremely constructive in
the differential diagnosis.

Surgical en bloc resection (e.g., laparo-
scopic or open local resection) or partial
resection may be effective for gastric
schwannomas, but the size, location, and
surrounding structure of the tumor will
lead to different surgical outcomes. These
tumors rarely recur.’’ However, because
of its excellent follow-up outcome, endo-
scopic surgery is also an effective and safe
therapy for gastric schwannomas. Such
procedures include endoscopic submucosal
dissection, endoscopic full-thickness resec-
tion, and ligation-assisted endoscopic
enucleation.>**

Lymph node dissection is not required
because gastric schwannomas, which are
usually benign, are unlikely to metastasize
to the lymph nodes. Almost no metastasis is
encountered in enlarged regional lymph
nodes of patients with gastric schwannoma;

instead, the lymph node enlargement is usu-
ally caused by inflammatory hyperplasia.
PET/CT can distinguish between benign
and malignant tumors, including lymph
nodes. Positive lymph nodes may be consid-
ered malignant and require surgical resec-
tion.*>*® Radiotherapy and chemotherapy
are not required after surgery because
most tumors are benign.?” Advanced malig-
nant gastric schwannomas metastasize to
the liver,® but not to the lymph nodes.®>"
Because chemotherapy and radiotherapy
are ineffective in such cases,® surgery is
the definitive treatment method.

In the present case, the tumor was
completely removed by surgery and radical
cure was achieved. However, the lack of
gastroscopy and biopsy in the preoperative
examination affected the preoperative diag-
nosis and formulation of the surgical plan.

Conclusion

Specific clinical manifestations and imaging
findings of gastric schwannomas are rarely
observed. Preoperative diagnosis is thus dif-
ficult, and a postoperative pathological
examination is required to achieve a defin-
itive diagnosis. Although gastric schwanno-
mas are usually not malignant, they are
difficult to distinguish from other malignant
stromal tumors preoperatively. Therefore,
surgical resection is considered the most
effective treatment.
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