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Abstract
The term gastrointestinal stromal tumors (GISTs) 
i s def ined d iagnost ica l ly as the main group of 
mesenchymal tumors with spindle or epithelioid cells 
arising from the wall of the gastrointestinal tract with 
immunohistochemical reactivity for CD117 antibody. 
Previous studies revealed that cells in GISTs express 
a growth factor receptor with tyrosine kinase activity 
(termed c-kit), which is the product of the c-kit proto-
oncogene. The most specific and practical diagnostic 
criteria for GISTs are: immunohistochemically determined 
c-kit (CD117) expression; mitotic score; and tumor size. 
A small GIST concomitant with early gastric cancer is 
rarely encountered clinically. Herein we have reported a 
case of a 1.1-cm GIST detected by esophagogastroduo
denoscopy concomitant with a IIc type of early gastric 
cancer (signet ring cell type). It was detected during a 
routine physical health examination. To our knowledge, 
this is the first report of a small GIST concomitant with a 
signet ring cell type of early gastric cancer.
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INTRODUCTION
Gastrointestinal stromal tumors (GISTs) are malignant 
or potentially malignant tumors and are considered 
to have a specific molecular pathogenesis. They are 

distinguished from other mesenchymal tumors by 
optimal immunostaining for CD117 and a prognostic 
classification is based on tumor size, mitotic score, and 
MIB-1 grade[1]. Gain-of-function mutations of  the c-kit 
gene and immunoreactivity of  the c-kit protein (CD117) in 
many GISTs support the idea that GISTs are a biologically 
distinct entity. We have reported a case of  a small GIST 
concomitant with a IIc type of  early gastric cancer (signet 
ring cell type) and provided a literature review.

CASE REPORT
A 70-year-old yellow race female came to our hospital 
for a physical health examination in November 2003. 
She had no past history of  epigastralgia or peptic ulcer. 
Esophagogastroduodenoscopy (EGD) showed one 
approximately 0.4-cm sessile polyp with a smooth surface 
at the right upper posterior wall of  the gastric fundus 
(Figure 1A). Biopsy was taken and three specimens were 
acquired. Histologically, one of  the three specimens showed 
whorling bundles of  spindle cells with mitosis. Only 
chronic gastritis was found in the other two specimens. A 
GIST was suspected. EGD simultaneously detected one 
approximately 1.7 cm × 1.4 cm, depressed, flat white-red  
based lesion with oozing hemorrhages at the gastric angle. 
The lesion looked like a IIc type of  early gastric cancer 
(Figure 1B). Biopsy was carried out and 13 specimens 
were obtained. Pathological sections demonstrated an ill-
defined tumor with signet ring cells within the gastric 
mucosa. A poorly differentiated adenocarcinoma was 
diagnosed and Helicobacter microorganisms were found. 
An imaging study with abdominal computed tomography 
demonstrated no remarkable mass lesion at the posterior 
wall of  the gastric fundus and gastric angle. There was no 
fluid collection, and no mass lesion or lymph node was 
found in the intraperitoneal cavity, liver, kidneys, and other 
organs. Owing to its malignant nature, surgical intervention 
was performed one week later. Grossly, we observed a 
1.1 cm × 0.8 cm × 0.7 cm fundal mass protruding from the 
inner muscularis propria to the mucosa (Figures 2A and 
2B). Histologically, the gastric fundal tumor demonstrated 
whorling sheets of  spindle cells which stained positively 
for CD117, CD34, NSE, S-100 protein, and actin-851 
antibodies after immunohistochemical (IHC) staining 
(Figures 2C and 2D). GIST, with combined smooth muscle-
neural differentiation, was diagnosed. The gastric angular 
tumor showed a residual adenocarcinoma of  the signet 
ring cell type within the mucosa (Figures 2E and 2H). The 
postoperative period of  the patient was uneventful, and 
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she was discharged one week later. No evidence of  tumor 
recurrence was found after 14-months of  follow-up.

DISCUSSION
GIST concomitant with early gastric cancer has rarely 
been reported. To the best of  our knowledge, a small 
GIST concomitant with a signet ring cell type of  early 
gastric cancer has never been reported. Although 
Japanese investigators reported some cases of  gastric 
leiomyoblastoma associated with gastric cancer between 
1971 and 2000, CD-117 immunohistochemical staining 
was not confirmed in those cases. Our 1.1-cm GIST 
detected by EGD was a small one. The origin of  a GIST 
concomitant with an early gastric adenocarcinoma is 
unclear. This small GIST showed a positive microscopic 
finding of  H pylori microorganisms and a positive CLO 
test (biopsy urease test) for H pylori infections. H pylori was 
implicated as a carcinogen of  the stomach by the World 
Health Organization in 1994. We had previously detected 
two gastric GIST cases in 2003; both of  those had a 
positive finding of  H pylori microorganisms and a positive 
CLO test for H pylori infections. However, this finding is 
more likely an incidental finding rather than a causal associ
ation.                                                            

GISTs are considered to be a group of  mesenchymal 
neoplasms, and are also the subject of  much debate and 
controversy regarding their nomenclature, histogenesis, cri-
teria for diagnosis, prognostic manifestations, and classifi-
cation[1,2]. Studies have revealed that some of  these tumors 
may have tumor markers and features of  neural, muscular 
or vascular endothelial differentiation. The term GIST 
has been adopted and defined as tumors arising from the 
stroma with no definite cell line of  origin and varying 
patterns of  differentiation[3]. Our GIST showed a mixed 
type of  smooth muscle-neural origin. Some investigators 
emphasize the CD117 and CD34 expression in GISTs[1,4-6]. 
GISTs are now preferentially defined as tumors with c-kit 
(CD117) positive mesenchymal spindle cells or epithelioid 
neoplasms primarily in the gastrointestinal tract, omentum, 
and mesentery[4].

Statistically, GISTs are most common in the stomach 
(60-84.8%), followed by small intestine (10.5-30%), colon 
and rectum (3.5-5%), and esophagus (1.2-5%)[1,4]. The 
most important manifestation of  stromal tumors is their 

indolent, slow growing nature. The tumors are generally 
found within the deeper stroma and the submucosa, 
and are often incidentally found during imaging studies. 
Our small GIST protruded about half  of  its mass into 
the upper posterior wall of  the gastric fundus and only a 
0.4 cm polypoid mass could be found in the endoscopic 
field.

GISTs often present with non-specific symptoms, 
such as nausea, vomiting, abdominal pain, gastrointestinal 
bleeding, and metastatic diseases. Bleeding is considered 
as the most common presentation of  the clinical course[2]. 
Symptoms depend on tumor size and location. In our 
case, the GIST was totally asymptomatic. Ulcerations 
seem relevant to the size of  GISTs. The size and mitotic 
score are considered as important diagnostic criteria 
and prognostic predictive indicators[1,2]. This GIST was 
diagnosed as a potential malignancy with a very low risk 
according to the pathological findings of  mitosis (2 per 50 
HPF) with combined smooth muscle-neural differentiation 
and positive stains for CD117 and CD34[1,2,5-7].

Generally, the preoperative rate of  diagnosis of  
submucosal tumors by an endoscopic biopsy or an imaging 
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Figure 1  Esophagogastroduodenoscopic examination. A: A 0.4-cm sessile 
polyp with a smooth surface is seen at the right upper posterior wall of the gastric 
fundus. B: An approximately 1.7 cm  × 1.4 cm, depressed, flat white-red based 
lesion with oozing hemorrhages is present at the gastric angle.

Figure 2 A The excised 1.1-cm fundal tumor showing gray fleshy and nodular cut 
surface; B and C: Its histologic picture demonstrating whorling bundles of spindle 
cells with a mitosis (arrow, H&E, × 200); D: staining of spindle cells for CD117 (IHC, 
× 200); E: subtotal gastrectomized specimen showing a 1.7 cm ×1.4 cm ulcerative 
mass at the angularis of the lesser curvature side; F: tumor showing signet ring 
cells within the lamina propria histologically (H&E, × 200); G: tumor stained for 
PAS-diesterase (×200); H: tumors stained for cytokeratin (IHC, ×200).
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study without skillful examination with an endoscopic 
ultrasonographic system and angiography is very low. Once 
a submucosal tumor is suspected, more careful endoscopic 
procedures, and repeat deep biopsy of  the same area to 
reach the target tumor may have a higher diagnostic rate 
of  histological findings, as our experience attests.

Patients with advanced GISTs which progress rapidly 
and result in organ destruction have poor prognosis. 
Therapeutic options for GISTs include surgery and 
treatment with STI-571 (Gleevec). STI-571 is a small 
molecule competitive inhibitor of  the ATP binding site 
and demonstrates a high degree of  specificity for inhibiting 
the activity of  a small number of  related tyrosine kinases: 
c-Ab1, Bcr-Ab1 (the molecular cause of  chronic myeloid 
leukemia), platelet-derived growth factor receptors[8-10], and 
wild-type and mutant c-kit (stem cell factor receptor)[8,11,13]. 
This selective activity of  STI-571 suggests that it has a 
relatively narrow target spectrum of  anticancer activity. 
This highly selective molecule has a different therapeutic 
effect. Most malignant GISTs have mutant c-kit and some 
studies show that c-kit may be activated by mutation in 
three domains: extracellular, juxtamembrane and kinase 
portions (exon 9 or 11 or 13)[5,6,11,12]. STI-571 has the ability 
to inhibit signal transduction via c-kit and it is predictable 
that it should inhibit hematopoietic stem cells, resulting in 
neutropenia, anemia, thrombocytopenia, GI bleeding or 
intratumor hemorrhage[7].

Surgery is still the mainstay treatment for GISTs. 
Subtotal gastrectomy for the early gastric cancer with 
local resection for the small GIST was performed 
simultaneously for our patient with a small GIST 
concomitant with a IIc type of  early gastric cancer.

In conclusion, we have reported a rare case of  a small 
GIST combined with an early gastric cancer. It showed 
positive microscopic findings of  H pylori microorganisms, 
a positive CLO test, and stainings for CD117 and CD34. 
More GIST cases are required for evaluating the relation-
ship between H pylori infections and the etiologies of  
GIST concomitant with an early gastric cancer. Long-term 
observation for all GIST cases is greatly needed.
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