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Gastric Schwannomas Misdiagnosed as GIST: A Comparative
Study of Clinic Strategies Based on Membrane Marker Detection
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Abstract: Gastric schwannomas are one of the rarest gastric tumors originating from the nerve plexus of the gut wall.
Because most of these tumors don’t have any specific symptom and the majority of gastric mesenchymal tumors are
gastrointestinal stromal tumors (GISTs), many are therefore misdiagnosed as GISTs. In addition, gastric schwannoma is
the benign and slow-growing lesion in the stomach, but GISTs had poor outcomes due to lack of response to nonsurgical
interventions. In our study, we analyzed two cases of these tumors. Computer tomography (CT), contrast-enhanced CT,
gastroscopy, endoscopic ultrasonography (EUS) were applied to diagnose these two patients. In addition, histological
examination and immunohistochemistry (IHC) were used to confirm the final diagnosis. All imageological examination
such as CT, contrast-enhanced CT, gastroscopy and EUS, diagnosed these two patients as gastrointestinal stromal
tumors. Surprisingly, after the subtotal gastric surgery, histological examination showed that these lesions were
composed of spindle cells. Those cells presenting in the bundle or fence-like arrangement were mildly heterologous. The
outcomes of immunohistochemistry of the cell membrane markers (CD117 / DOG-1 negative, CD34 mild positive or
negative) were the exact opposite of the characteristic presentation of GIST. These pathological findings refused the
primary diagnosis, and were in coincidence with the characteristics of gastric schwannomas. To our best knowledge,
these tumors are really rare that only two cases could be reported and analyzed clinically. CT and EUS could help
diagnose gastric schwannomas before pathological examination results, but in order to define this diagnosis correctly.
Pathological examination and IHC staining should be applied after surgery. To avoid the recurrence, it is better to resect
the lesion completely, regardless of the malignant or benign disease.
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INTRODUCTION

Schwannomas are composed of spindle cells
originating from Schwann cells of neural sheath [1].
The stomach is the most common organ for
schwannomas in the gastrointestinal tract, and the
incidence of gastric schwannomas accounts for 4% of
all benign neoplasms and 0.2% of all tumors in
stomach. The gastric submucosa is the primary site of
gastric schwannomas [2]. The neoplasms are often
without any symptom, but the most presenting
symptom is upper gastrointestinal bleeding and one
palpable mass.

Histologically, the typical features of gastric
schwannoma include mainly atypical spindle cells
arranging in a microtrabecular-microfascicular pattern
and a peritumoral lymphoid cuff, with occasional
germinal centers [3]. In addition, this disease has the
highly unique traits of immunohistochemical positivity
for S-100 protein, and negativity for C-kit, CD117,
CD34, desmin [4, 5].
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However, the morphology and site of gastric
schwannomas could often cause difficulties in the
differential diagnosis of gastrointestinal stromal tumors
(GISTs), which have more malignant potential and
need surgical intervention and imatinib-based adjuvant
therapy [6]. In general, the detection of specific genetic
characteristics, such as a lack of c-Kit and PDGFRa
mutations is really helpful to distinguish gastric
schwannomas from GISTs [7], and lack of somatic NF2
gene mutations could also be beneficial to differentiate
gastric schwannomas from sporadic soft-tissue
schwannomas [8].

MATERIALS AND METHODS

Patient Information

We analyzed two patients admitted in the
Department of Private Medical Center and General
Surgery, the First Affiliated Hospital of Sun Yat-sen
University. This study was approved by the Clinical
Research Ethics Committee of the First Affiliated
Hospital of Sun Yat-sen University. Both patients were
females, who had signed written informed consents,
which enabled them to be eligible for medical ethics [9].
The first patient was admitted with the complaint of
upper abdominal pain for ten days. The second patient
was admitted because of an abdominal mass revealed
by CT scan. Both patients had no history of
hypertension, HBV infection or diabetes.

© 2020 Neoplasia Research



Diagnosis and Treatment of Gastric Schwannomas

Journal of Cancer Research Updates, 2020, Vol. 9 83

Laboratory and Imaging Investigations

After the admission to the hospital, laboratory
investigations and imaging procedures including
computed tomography (CT) and endoscopic
ultrasonography (EUS) were performed for both of the
patients. Serum cancer biomarker such as AFP, CEA,
CA125, SCC, and CA19-9 were assessed before the
surgery [10].

Pathological Examination

Furthermore, in order to define the final diagnosis,
the sections of the lesions obtained through surgical
resection were undergone the pathological
examination. HE and IHC staining were performed to
observe the histomorphological features of tumor and
to detect the protein expression level of S-100, actin,
CD34, CD117, desmin, DOG-1, PDGFRa and Ki67.
The procedure adopted for histopathological
examination was according to the one described in a
study by Guo Y et al. [11].

RESULTS
Clinical Findings

The patients underwent the surgical procedures of
distant subtotal gastrectomy and Billroth |l gastron-
esteostomy. Laboratory results revealed several serum
cancer biomarkers to be within their normal ranges,
such as AFP, CEA, CA125, SCC, and CA19-9.
Morphologically, in the first patient, a mass measuring
3.5 cm was found located near antrum of the stomach
with intermediate rigidity and clear borders. The gastric
serosa was smooth and uninvaded by the lesion. In the
second patient the gastric mass was located in the
antrum of the stomach with continuous mucosa. No
metastatic nodules were found in the surrounding or
distant organs; and lymph nodes.

Imageological Findings

Surgical section from the first patient was evaluated
by the non-enhanced computed tomography (CT),
which showed a 36 cm x 3.0 cm x 3.2 cm well-
circumscribed mass, with continuous gastric mucosa.
On contrast-enhanced CT examination, this tumor
displayed homogeneous enhancement, which was
strengthened progressively. Besides, near the lesion,
there was no swollen lymph node. The diagnosis
established by both non-enhanced and contrast-
enhanced CT was gastrointestinal stromal tumor
(Figure 1A, 1B).

The diagnostic gastroscopy revealed one lesion in
the submucosa of gastric lesser curvature with smooth
surface. In addition, EUS presented a well-defined
mass originating from gastric muscularis propria with
heterogeneous hypoecho containing sparse blood
supply and no swollen lymph node. The diagnosis of
gastroscopy and EUS were also gastrointestinal
stromal tumor (Figure 1C, 1D).

In the second patient, a 3.2 cm x 3.0 cm x 2.7 cm
mass was identified by the non-enhanced CT showing
the image of homogeneous isodense. Contrast-
enhanced CT was also performed, which showed a
mass with unbroken mucosa and swollen lymph nodes
near the antrum of stomach. Both of non-enhanced CT
and enhanced CT diagnosed this tumor as
gastrointestinal stromal tumor (Figure 2A, 2B).
Gastroscopy showed a submucosal mass, and EUS
also presented a hypoechoic mass with well-defined
border adhered to muscularis propria of the stomach.
The diagnosis by gastroscopy and EUS were
gastrointestinal stromal tumor (Figure 2C, 2D).

Pathologic Findings and Immunohistochemical

Findings

In case 1, pathologic results showed a round well-
defined tough lesion (3.5 cm in diameter). After
hematoxylin-eosin (HE) staining, microscopic
observation displayed that this tumor was located in the
gastric muscular layer, composed of spindle cells in the
bundle pattern with slight heteromorphism and rare
mitosis. The panel of immunohistochemistry (IHC)
showed that this tumor was strongly positive for S-100,
mild positive for actin, CD34, Ki67% (5%), and negative
for CD117, desmin, DOG-1, PDGFRa (Figure 3). The
pathological diagnosis of this lesion was gastric
schwannomas.

In case 2, there shows a solid mass in grey-white
and grey-yellow. Microscopic examination showed that
this lesion was composed of spindle cells with slight
heteromorphism locating in the gastric muscular layer.
Large numbers of lymphocytes and plasmocytes were
located near the lesion of the stomach. Though the
tumor displayed expansive growth, it did not invade the
serosa layer. IHC showed that this lesion was positive
for S-100, actin, slight positive for Ki67 (2%), and
negative for CD117, CD34, PDGFRa, desmin and Dog-
1 (Figure 3). Combining the outcomes of microscopic
examination and IHC, we got the diagnosis of gastric
schwannomas.
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Figure 1: Imageological findings of case 1. A. CT showed a round well circumscribed lesion arising from the lesser curavature of
the gastric body. B. Contrast-enhanced CT scan showed moderately enhanced lesion in the arterial phase. C. Gastroscopy
presented a round submucosal lesion with smooth surface. D. EUS showed a lesion originating from gastric muscularis propria

with heterogeneous hypoechoes.

Figure 2: Imageological findings of case 2. A. CT showed the mess of the gastric body. B. Contrast-enhanced CT scan showed
enhanced lesion. C. Gastroscopy showed a mass. D. EUS presented a hypoecho mass with well-defined border.
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Figure 3: Pathologic findings of patients. Hematoxylin-eosin (HE) staining showed the tissue of the tumor. IHC staining showed

the Protein expression level of S100 or CD117.
DISCUSSION

Gastric schwannomas have rarely been reported
due to the low prevalence ranging from 3.3% to 12.8%
of all mesenchymal tumors [12]. After curative
resection, there has been no reported recurrence,
metastasis or tumor-related mortality. Several previous
studies have reported that gastric schwannomas occur
mainly in female patients between the ages of 50 to 60
years old and usually are solitary masses originating
from the gastric lesser curvature [1, 13, 14]. Most of
them are asymptomatic, or with mild abdominal
discomfort. Only in the case of deep ulceration,
bleeding might be presented [15]. And when exophytic
growth has occurred, a mass may be palpated in the
gastric site.

In order to define gastric schwannomas, CT is the
most common noninvasive method. On the images of
CT, these lesions show the homogeneous appearance
and lack degenerative changes, which could enable us
to better define leiomyomas from leiomyosarcomas
[15]. The previous study showed that most of gastric
schwannomas manifested well-defined, ovoid, and
homogeneous attenuation without the capsule,
hemorrhage, ulceration, or calcification of tumors [16].
Several earlier studies demonstrated that gastric
schwannomas have difference from schwannomas of
other organs in that they present homogeneous

attenuation on CT and that degenerative changes are
not common [16, 17]. Gastric schwannomas show a
homogenous enhancement pattern on the dynamic CT,
and most of these tumors have mild enhancement in
the arterial phase and strengthened progressive
enhancement in the delayed and venous phases. In
addition, the most significant difference between gastric
schwannomas and gastrointestinal stromal tumors
(GISTs) is that GISTs have more heterogeneous
appearance on CT [16]. Furthermore, CT is also very
helpful to determine the tumor size and its relation to
the surrounding organs.

In addition, MRI is another beneficial technique to
identify the location and the tumors’ invasion of
adjacent vessels and organs [4]. MRI shows the
superiority to CT in defining tumor extent, central
necrosis and hemorrhage. On MRI examination, these
tumors are sharply demarcated and strongly enhanced
tumors. Minako Takeda’s research showed that gastric
schwannomas presented the low signal intensity of T1-
weighted images and high signal intensity of T2-
weighted images [18].

Besides, EUS is also a useful tool to make sure the
layer of gastric tumor and differentiate the intramural
lesions from extrinsic compressions. Previous studies
show that the EUS features are round submucosal
masses with marginal haloes, and homogeneous
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internal echogenicity with no internal echogenic foci
[19]. To differentiate the benign and malignant
submucosal tumors, EUS could achieve its value
through measuring tumor size and extraluminal
margins. But for tumors, which cannot be clearly
diagnosed with EUS, EUS-guided fine needle
aspiration biopsy (EUS-FNA) and EUS-guided trucut
biopsy (EUS-TCB), are better tools for accurate
diagnosis [12].

Although it might be useful to get information from
CT, MRI, EUS, the definitive diagnosis of gastric
schwannomas is from pathological examination. These
tumors appear grossly as rubbery, well-circumscribed
yellow-white to tan ovoid and range in size from 0.5 cm
to 12 cm (mean 2.8 cm). Histologically, these tumors
show the appearance of interlacing woven nests or
bundles of spindle cells. Individual cells own
eosinophilic cytoplasm without coarse fibrillar material
or discernible cell walls, typically with the nuclei being
thinner than smooth muscle cell nuclei [20]. The above
features can be seen in our cases. From the
immunohistochemical aspect, S-100 and actin were
rather negative. The two patients in our study were
firstly diagnosed of GIST, due to the radiographic and
endoscopic investigations. After the surgery, the IHC
correctly define the histochemical features. The panel
of IHC [21] revealed that S-100 is strongly positive, and
CD117, desmin, DOG-1, PDGFRa are negative,
proving enough evidence to refuse the diagnosis of
GIST and get the finally correct diagnosis.

Gastric schwannomas seem to have good
prognosis, with no recurrence, barely metastasizing to
lymph nodes. Thus, laparoscopic gastric resection,
near-total resection, subtotal resection and wedge
resection is the most commonly used treatment, and
lymphadenectomy is not routinely performed [22]. In
our case, no lymph nodes are found around the lesion.
Although the patients with gastric schwannomas could
survive well without recurrence and metastasis, most
recurrent cases are associated with incomplete surgical
margin. Because it's rather difficult to differentiate
gastric schwannomas from GIST before pathological
examination results, the strategy of treatment for
gastric schwannomas is to resect the negative margins
and avoid rupture tumors [23].

CONCLUSION

Our experience confirmed that CT and EUS could
help  diagnose gastric schwannomas before
pathological examination results, but in order to define
this diagnosis correctly, we should apply pathological

examination and IHC staining after surgery. To avoid
the recurrence, it is better to resect the lesion
completely, regardless of the malignant or benign
disease.
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