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Abstract 

Background: Regional lymphadenopathy is more commonly noted in gastric schwannomas than in other gastric 
submucosal tumors. Most of the swollen lymph nodes associated with gastric schwannomas are non‑metastatic 
lymphadenopathy.

Case presentation: A 69‑year‑old Japanese woman was referred to our hospital with a chief complaint of abdominal 
discomfort. Contrast‑enhanced computed tomography (CT) of the abdomen revealed an extraluminal tumor with 
heterogeneous enhancement at the middle stomach on the lesser curve, accompanied with one swollen lymph 
node approximately 10 mm in size and several small lymph nodes in the perigastric region. These lymph nodes 
were flat; therefore, we considered them to be non‑metastatic. The main tumor was removed via wedge resection. 
Soft and slightly swollen lymph nodes, which were compatible with the lymph nodes noted in the preoperative CT, 
were found near the main tumor in the fatty tissue at the lesser curvature of the stomach. An excisional biopsy of the 
largest lymph node was performed for the diagnosis. Based on pathological findings, a diagnosis of gastric schwan‑
noma and follicular lymphoma (FL) was confirmed. The patient is doing well without recurrence of either the gastric 
schwannoma or FL 28 months postsurgery.

Conclusions: The present report detailed an extremely rare case of FL coincidentally discovered in the swollen 
regional lymph node of gastric schwannoma.
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Background
Gastric schwannomas are rare mesenchymal tumors, 
accounting for approximately 0.2% of all gastric tumors 
[1]. Recent studies reported that a computed tomogra-
phy (CT) finding of gastric schwannoma demonstrated 
regional lymphadenopathy more frequently than other 
gastric submucosal tumors (SMTs): gastric schwan-
noma, 29.0% (≥ 20  mm) and 75.0% (≥ 50  mm); gastric 
gastrointestinal stromal tumor, 3.5% (≥ 20 mm) and 5.1% 

(≥ 50 mm); and gastric leiomyoma, 0.0% (both ≥ 20 mm 
and ≥ 50  mm) [2, 3]. The majority of schwannomas are 
benign; only a very small proportion is considered malig-
nant with a potential to metastasize [4]. Among the gas-
tric schwannoma patients with swollen lymph nodes, it 
is extremely rare to actually present with pathological 
lymph node metastasis [5–7]. Thus, the majority of swol-
len lymph nodes associated with gastric schwannomas 
are non-metastatic lymphadenopathy. Here we present 
an extremely rare case of a patient with a follicular lym-
phoma (FL) coincidentally discovered in the swollen 
regional lymph node of gastric schwannoma.
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Case presentation
A 69-year-old Japanese woman was referred to our hos-
pital with a chief complaint of abdominal discomfort. 
She had no history of smoking and was a social drinker. 
She also had a history of hyperlipidemia, depression, 
and uterine myoma. Body temperature was normal. 
Physical examination revealed no swelling of superficial 
lymph nodes. The patient had regular bowel movements 
with normal stools. She had no B symptoms, including 
fever, night sweats, or weight loss. Laboratory data were 
unremarkable: white blood cell (WBC) count, 5890/
µL; hemoglobin, 13.2  g/dL; platelet count, 254,000/µL; 
and lactate dehydrogenase (LDH) level, 217 U/L. Tumor 
markers, including carcinoembryonic antigen and car-
bohydrate antigen 19-9, were within normal ranges. The 
serum soluble interleukin-2 receptor (sIL-2R) level was 
also within normal ranges.

Abdominal ultrasonography revealed a well-circum-
scribed hypoechoic mass, contiguous with the proper 
muscle layer, approximately 70  mm in size, located at 
the middle stomach on the lesser curve (Fig.  1a). Con-
trast-enhanced CT of the abdomen demonstrated an 

extraluminal tumor with heterogeneous enhancement 
at the middle stomach on the lesser curve, accompa-
nied with one swollen lymph node approximately 10 mm 
in size and several small lymph nodes in the perigastric 
region (Fig.  1b, c). These lymph nodes were flat; there-
fore, we considered them to be non-metastatic. No 
liver metastasis, peritoneal dissemination, pleural fluid, 
ascites, or splenomegaly was observed. Endoscopy indi-
cated compression of the anterior wall of the gastric 
body along with normal mucosa (Fig. 1d). Several biopsy 
specimens were taken, which showed evidence of ero-
sive hyperplastic gastritis. Endoscopic ultrasonography 
and endoscopic ultrasound-guided fine needle aspira-
tion were not performed for the diagnosis because a SMT 
greater than 50  mm in size is an indication for surgery 
regardless of the preoperative definitive diagnosis [8].

Surgical exploration of the abdomen revealed no evi-
dence of ascites or metastasis to the liver or peritoneum. 
An extraluminal tumor arising from the middle body of 
the stomach on the lesser curve was noted. The tumor 
was removed via wedge resection. Soft and slightly swol-
len lymph nodes, which were compatible with the lymph 
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Fig. 1 a Abdominal ultrasonography revealing a well‑circumscribed hypoechoic mass, contiguous with the proper muscle layer, approximately 
70 mm in size, located at the middle stomach on the lesser curve. b, c Contrast‑enhanced CT of the abdomen showing an extraluminal tumor 
with heterogeneous enhancement at the middle stomach on the lesser curve (white arrowheads), accompanied with one swollen lymph node 
approximately 10 mm in size (yellow arrow) and several small lymph nodes in the perigastric region. d Endoscopy showing compression of the 
anterior wall of the gastric body along with normal mucosa
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nodes noted in the preoperative CT, were found near the 
main tumor in the fatty tissue at the lesser curvature of 
the stomach. An excisional biopsy of the largest lymph 

node, likely compatible with the swollen lymph node seen 
in the preoperative CT, was performed for the diagnosis. 
At this point, we believed these lymph nodes to represent 
reactive lymphadenopathy.

The resected specimen was 80 × 60 × 50  mm in size. 
The tumor grew exophytically. The cut surface of the 
tumor revealed a well-circumscribed yellowish-white 
solid mass (Fig.  2). Hematoxylin–eosin staining dis-
closed a bundle-like growth of the spindle-shaped 
tumor cells with acidophilic cytoplasm (Fig. 3a). These 
were composed predominantly of tumor cells arranged 
haphazardly (Antoni type B) and secondarily of tumor 
cells with nuclear palisading (Antoni type A). A peri-
tumoral lymphoid cuff was recognized (Fig.  3a). The 
mitotic count was 0 to 1 per 50 high-power fields 
(HPFs). The tumor contained no necrosis and atypical 
mitosis was not identified. The resection margins were 
free of tumor cells. Immunohistochemical staining 
revealed that the tumor was negative for KIT, CD34, 
and desmin and positive for S-100 protein (Fig. 3b–e). 
The MIB-1 labeling index of the tumor cells was 1% 

Fig. 2 The cut surface of the tumor revealing a well‑circumscribed 
yellowish‑white solid mass
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Fig. 3 a Hematoxylin–eosin staining demonstrating a bundle‑like growth of the spindle‑shaped tumor cells with acidophilic cytoplasm. A 
peritumoral lymphoid cuff is recognized (yellow arrows). b–e Immunohistochemical staining revealing that the tumor is negative for KIT (b), CD34 
(c), and desmin (d) and positive for S‑100 protein (e)



Page 4 of 6Fukuda et al. surg case rep           (2020) 6:232 

to 2%. Hematoxylin–eosin staining of the lymph node 
showed nodular proliferation of atypical lymphoid cells 
composed predominantly of centrocytes with admixed 
scattered centroblasts (Fig.  4a). Immunohistochemi-
cal staining revealed that the lymph node was positive 
for bcl-2, CD20, and CD79a and negative for CD3 and 
CD30 (Fig.  4b–f ). These histopathological and immu-
nohistochemical findings were consistent with a gastric 
schwannoma and FL. The centroblasts were noted 2 to 
3 per 50 HPFs; therefore, histological grading of FL was 
Grade 1 [9].

The patient had an uneventful postoperative course 
and was discharged from our hospital on postopera-
tive day 9. Postoperative positron emission tomography 
(PET) revealed no significant accumulation of 18F-fluoro-
deoxyglucose. Bone marrow aspiration indicated no 
bone marrow invasion of FL. The patient was diagnosed 
with a grading of stage I according to the Ann Arbor 
classification. The Groupe d’Etude des Lymphomes Fol-
liculaires (GELF) criteria were applicable as low-tumor 
burden FL and the patient was asymptomatic; therefore, 

the watchful waiting approach was decided upon as 
follow-up [9]. The patient is doing well without recur-
rence of either the gastric schwannoma or FL 28 months 
postsurgery.

Discussion
Schwannomas are neurogenic tumors originating from 
Schwann cells of a peripheral nerve sheath. They rarely 
occur in the gastrointestinal tract, with the stomach 
being the most common location. Gastric schwannomas 
are normally benign, and malignant transformation, with 
potential for lymph node metastasis, is extremely rare [4]. 
The majority of the swollen lymph nodes associated with 
gastric schwannomas are non-metastatic lymphadenopa-
thy. In this paper, we report the case of a patient with a 
swollen lymph node of gastric schwannoma diagnosed 
with FL.

In the present study, the resected tumor histologically 
showed a peritumoral lymphoid cuff, which is known as 
a specific morphological finding of schwannoma, pre-
sent in 78.8%–96.0% of gastric schwannomas [10–12]. 

Fig. 4 a Hematoxylin–eosin staining of the lymph node showing nodular proliferation of atypical lymphoid cells composed predominantly of 
centrocytes with admixed scattered centroblasts. b–f Immunohistochemical staining revealing that the lymph node is positive for bcl‑2 (b), CD20 
(c), and CD79a (d) and negative for CD3 (e) and CD30 (f)
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Hou et  al. speculate that the lymphoid cuff may be the 
result of cytokines secreted by the tumor cells that 
induce chemokinesis of lymphocytes [13]. This theory 
is supported by a recent paper; Bae et al. reported that a 
peritumoral lymphoid cuff of the main tumor positively 
correlates with the presence and size of regional lym-
phadenopathy in gastric schwannomas [12]. Regional 
lymphadenopathy is more commonly noted in gastric 
schwannomas than in other gastric SMTs [2, 3].

Malignant lymphoma, including FL, is usually noticed 
by the appearance of B symptoms and/or cervical, axil-
lary, or inguinal swollen lymph nodes [14]. After the 
imaging test, malignant lymphoma is diagnosed by the 
excisional biopsy of a cervical, axillary, mesenteric, ingui-
nal, mediastinal, or para-aortic swollen lymph node. Ele-
vation of serum LDH and sIL-2R level, and abnormality 
of WBC count are helpful for diagnosis. Bulky lymphad-
enopathy growing around vessels, called the “sandwich 
sign,” is known as a specific CT feature of the advanced 
malignant lymphoma [15]. In the present study, FL was 
coincidentally diagnosed, although there were no B 
symptoms, blood test abnormality, or significantly swol-
len lymph nodes on CT.

Primary lesion resection is usually performed for the 
gastric schwannoma; however, there is no consensus for 
the operative procedure of gastric schwannoma with 
swollen lymph nodes. In clinical practice, gastrectomy 
with lymph node dissection is occasionally performed 
when swollen lymph nodes are accompanied with gas-
tric schwannomas, due to concern about the possibility 
of metastasis from the main tumor. However, most cases 
actually have no pathological lymph node metastasis 
[5–7]. This means that the routine lymph node dissection 
for the swollen lymph nodes of gastric schwannoma is 
unnecessary in most cases and can be an excessive inva-
sion. Lymph node dissection is not necessary when the 
swollen lymph node is either non-metastatic or malig-
nant lymphoma. From a clinical perspective, to avoid 
excessive invasion, the lymph node’s metastatic potential 
should be determined prior to nodal dissection. If instant 
diagnosis of malignant lymphoma can become enabled in 
the future, we propose that the patients undergo intraop-
erative pathological diagnosis for swollen lymph nodes of 
gastric SMTs, including schwannoma. This may make it 
possible to avoid unnecessary lymph node dissection.

In the present case, the patient was asymptomatic and 
coincidently presented with Ann Arbor stage I and low-
tumor burden FL. The patient received no initial therapy 
for FL. FL is the most common indolent B-cell non-
Hodgkin’s lymphoma, most of which are diagnosed in an 
advanced stage (Ann Arbor stage III/IV) [14, 16]. Limited 
stage (Ann Arbor I/II) FL is relatively uncommon; there-
fore, high-quality evidence for the treatment of limited 

stage FL is lacking [16]. Previous reports in the United 
States showed that the initial therapy given for stage I 
patients was as follows: rituximab plus chemotherapy, 
28%; radiation therapy, 27%; observation, 17%; systemic 
therapy plus radiation therapy, 13%; rituximab mono-
therapy, 12%; and other, 3% [17]. Selected limited stage 
patients, such as asymptomatic and low-tumor burden 
patients, can be candidates for the strategy of a watchful 
waiting approach [9, 14]. This is consistent with our pre-
sent case. Advani et  al. reported that stage I/II patients 
who received no initial therapy demonstrated that 63% of 
patients did not require treatment at a median follow-up 
of 86 months, and the estimated survival at 10 years was 
85% [18]. Friedberg et  al. reported that stage I patients 
managed with no initial therapy did not have a worse 
progression-free survival than those managed with radia-
tion therapy [17].

The prognosis for an individual FL patient can be esti-
mated by the Follicular Lymphoma International Prog-
nostic Index (FLIPI), which is based on clinical and 
laboratory findings [9]. Five adverse prognostic factors of 
FLIPI were selected: age (> 60  years vs ≤ 60  years), Ann 
Arbor stage (III/IV vs I/II), hemoglobin level (< 12 g/dL 
vs ≥ 12  g/dL), number of nodal areas (> 4 vs ≤ 4), and 
serum LDH level (above normal vs normal or below). 
Three risk groups were defined: low (0–1 adverse factor), 
intermediate (2 adverse factors), and poor (≥ 3 adverse 
factors). In our case, one adverse factor (> 60 years) was 
applicable and the risk group was low. On the other hand, 
gastric schwannomas are normally benign; even those 
over 100 mm in size and with a mitotic rate greater than 
5/50 HPFs showed no evidence of aggressive behavior 
[10]. The benign gastric schwannoma rarely recurs after 
complete surgical resection [19]. In this case, the patient 
was diagnosed with a gastric schwannoma 80  mm in 
size with the mitotic count 0 to 1 per 50 HPFs, which 
was completely resected. Concerning the FL and gastric 
schwannoma in this case, long-term survival is expected 
to be good.

As this was a single-patient case report, these findings 
need to be confirmed by the accumulation of prospec-
tive evidence from more patients in multiple institutions. 
Gastric schwannomas are relatively rare; therefore, the 
number of patients treated in a single institution is lim-
ited. However, the current findings provide important 
information that can contribute to the development of 
a treatment strategy for gastric schwannomas accompa-
nied with swollen lymph nodes.

Conclusions
The present report detailed an extremely rare case of FL 
coincidentally discovered in the swollen regional lymph 
node of gastric schwannoma. Gastric schwannomas are 
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often accompanied by swollen regional lymph nodes, 
and many surgeons are confused regarding the need for 
lymph node dissection for such cases. This case indi-
cates that when encountering a gastric schwannoma with 
regional lymphadenopathy, surgeons need to consider 
the possibility of malignant lymphoma and refrain from 
performing unnecessary lymph node dissection.
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