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Abstract

A case of gastrointestinal stromal tumor (GIST) of the stomach is reported. GIST has been
applied to gastrointestinal submucosal tumors mainly composed of spindle shaped cells that rep-
resent neither typical features of myogenic nor neurogenic tumors, and immunohistochemical
studies are necessary for the diagnosis of GIST.

The patient was a 39-year-old man and was successfully diagnosed to be GIST (uncommitted
type) preoperatively by immunohistochemical studies of biopsy specimens from an ulcerative
submucosal tumor with bridging folds in the fundus, approximately 3.0 cm in size. Local excision
of the stomach was performed. This is the 3 rd case of GIST with a preoperative diagnosis to ap-
pear in the literature in Japan.

For gastroenterological surgeons, it is critical to select the most suitable surgical procedure.
In the present, because the number of papers reporting GIST of the stomach is small, it is impos-
sible to review GIST clinicopathologically. We reviewed the surgical procedure for gastric leio-
myosarcomas, because of including many cases with GIST in them. Therefore, we performed 54
cases of gastric GIST in the literature, compared with 92 cases of gastric leiomyosarcoma. As a
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result, it was thought that local excision for gastric GIST should be preferred.

(J Nippon Med Sch 2001; 68: 435—441)
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Introduction

It is becoming apparent that digestive tract submu-
cosal tumors, which have been diagnosed so far as
leiomyoma, leiomyosarcoma, schwannoma, or malig-
nant schwannoma, include many gastrointestinal stro-
mal tumors (GIST). Most GISTs are diagnosed histo-
pathologically after resection. We report a case of
GIST diagnosed preoperatively, and also review the

surgical procedure for GIST of the stomach.

Case Report

The patient was a 39-year-old man with no specific
complaint but only a past history of acute nephritis at
age 13.In May 1997, at a medical examination, he was
pointed out an abnormality by upper gastrointestinal
series (GIS) , and was also diagnosed by a medical doc-
tor as having a cardiac ulcer to be treated. At the end
of August 1998, a gastroendoscopy showed the ulcer

had not healed and there was a small amount of
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gastric bleeding. Therefore, on September 5, 1998, the
patient was referred to the Department of Internal
Medicine. The outpatient section of the Department
of Internal Medicine conducted an upper GIS and gas-
troendoscopy to detect a cardiac ulcer with a protrud-
ing lesion accompanied by a bridging fold; he was di-
agnosed as having a gastric submucosal tumor. Histo-
logical examination of the biopsy specimen confirmed
the diagnosis of GIST. The patient was admitted to
our department on November 4, 1998 for surgery.

On admission, his physical condition revealed a well
nourished: height, 175 cm; weight, 70.5 kg; blood pres-
sure, 120/72 mmHg; pulse, 82/min, regular; and no
anemia or jaundice of the eyelid and conjunctiva.
Physical examination of his chest and abdomen re-
vealed no abnormalities and superficial lymph nodes
were not palpable.

Laboratory findings on admission were as followed:
hematology, biochemistry and urinalysis showed no
abnormal values. Tumor markers were also within
normal limits: CEA, 1.9 ng/ml; CA 199, 6 U/ml; IAP,
247 ug/ml; and neuron specific enolase (NSE), 5.6 ng
/ml. Plain radiographs of his chest and abdomen were
unremarkable.

Upper GIS (Fig. 1): Results disclosed a protruding
lesion of approximately 3.0 cm in size, accompanied by
central concavity near the greater curvature just un-
der the esophago-gastric junction (EGJ) . The mucous
membrane of the central concavity was irregular,
while the peripheral mucosa, including the adjacent
zone, was smooth.

Gastroendoscopy (Fig. 2): There is a protruding le-
sion measuring 3 c¢m in size, accompanied by a central
concavity with irregular ulceration, near the greater
curvature of the fundus just under the EGJ. Since
bridging folds were observed during endoscopy, we
diagnosed a gastric submucosal tumor. But part of the
folds terminated and were club-shaped, so carcinoma
could not be ruled out. Therefore, we biopsied several
sites including the folds. Despite an endoscopic ultra-
sound, the lesion located at a site hardly imaged and
could not be seen fully. The biopsy results showed no
change in the epithelium surrounding the folds (Group
II). However, a biopsy at the ulcer border revealed
obliterated lamina muscularis mucosae due to prolif-

eration of spindle-shaped cells showing an interlacing
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Fig.1 Upper GI series showed an elevated lesion
with central concavity (arrow) in the greater
curvature of the fundus

pattern. Immunohistologic stainings (Fig. 3) revealed
that the proliferating spindle cells were negative for
o-smooth muscle actin (0-SMA) and S-100 protein, and
positive for CD-34 and c-kit. The patient was diag-
nosed as having GIST of uncommitted type.

Abdominal CT: We detected a protruding lesion of
approximately 3.0 cm in diameter at the lumen of the
gastric fundus but no regional lymph node enlarge-
ment or metastasis. We also noted a 0.8 cm cyst and a
1.0 cm hemangioma in the liver at S8 and S 6, respec-
tively.

Based on these findings, the patient was judged to
have developed an endogastric submucosal tumor at
the cardiac region, and was histologically diagnosed
with GIST, uncommitted type, and low grade malig-
nancy, with a size of 3.0 cm. CT revealed no evidence
of metastases to the lung, liver or peritoneum nor di-
rect invasion to other organs. Therefore, a local exci-
sion was scheduled and done on November 13, 1998.

Operative findings: Laparotomy was carried out by
epigastric transverse incision. No metastasis of the
liver or peritoneum was found. Since the tumor was

slightly toward the posterior wall of the cardiac
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Fig.2 Endoscopic findings showed an ulcer on a submucosal tumor measuring approximately 30 cm

in diameter with bridging folds in the fundus

Fig.3 Histological findings of biopsied specimen

A: H.E.(x10): Spindle shaped cell proliferation mainly in the submucosa with dispersed lam-

ina muscularis mucosae

B: CD 34 (x10): Positive findings in neoplastic cells and capillary endothelial cells
C:0-SMA (x10): Negative (positive: lamina muscularis mucosae)

D:S-100 (x10): Negative

greater curvature, just under the EG]J, the greater
curvature was mobilized by clamping and severing
short gastric vessels. There was no invasion to the se-
rosal membrane, or lymph node enlargement in Nos.
2, or Nos. 1, 3, 4-7 and 10. Therefore, a local excision
was performed, and the No. 2 lymph nodes were dis-
sected for test sample.

Pathologic examination: Grossly, the resected lesion

was a submucosal tumor measuring 2.0 X 3.0 cm in
size with an ulcer on the mucosa. The cut surface was
homogeneous, milky white with a well defined bound-
ary. Histological studies revealed a solid tumor com-
posed of spindle cells with fascicular and interlacing
patterns at the proper muscle layer extending to the
submucosal layer, and the cellularity was high with a

frequent mitotic figure in part. The No. 2 lymph nodes
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showed no metastasis (0/4). Immunohistochemical
studies (Fig. 4) resulted in strongly positive with
vimentin, CD-34 and c-kit, and negative with a-SMA,
desmin, NSE and S-100 protein. All the results corre-
sponded to those obtained at biopsy. These findings
indicated that the tumor cells were composed of im-
mature mesenchymal cells without muscular and neu-
ral differentiation or maturation. The patient was di-
agnosed to have GIST, uncommitted type with low
grade malignancy. At present, 2 years and 5 months
postoperatively, the patient is doing well without re-

currence and is being followed as an outpatient.

Discussion

Gastric submucosal tumor is a collective term cov-
ering situations where the main lesion is under the
mucosa; a hemispherical or spherical lesion protrudes
into the gastric lumen; and the lesion is classified into
myogenic, neurogenic, fat cell-derived, or fibroblast-
derived types and so on'. Naturally, GIST is now clas-
sified as a submucosal digestive tract tumor. With the
progress of immunohistochemistry, some tumors did

not correspond to the classification. As a result, the
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concept of GIST was proposed®. Historically, myo-
genic and neurogenic tumors were those mainly com-
posed of spindle cells, and most of them could hardly
be differentiated under HE staining. But after the de-
velopment of immunohistochemical stain method us-
ing a neural marker, S-100 protein, a muscular mark-
ers, o-SMA and desmin, the differentiation of myo-
genic and neurogenic tumors became easier. This also
resulted in the finding of a new tumor type that could
not be classified definitely into the myogenic or neuro-
genic type®. In 1995, Rosai J? reported, in Ackerman’s
Surgical Pathology, 4 GIST types: 1) smooth muscle,
2) neural, 3) combined smooth muscle-neural, and
4) uncommitted types. This was an initial and compre-
hensive definition of GIST. There are other reports
defining GIST. For example, Miettinen M. et al' de-
fined GIST as neoplasms without typically myogenic
or neurogenic differentiation or with uncommitted
type alone; another report® defined GIST as a tumor
originating from interstitial cells of Cajal (ICC), a
pacemaker cell in the intestinal neuroplexus in the di-
gestive tract; and an other report proposed a new
term such as gastrointestinal pacemaker cell tumor
(GIPACT)®. Thus, while the definition is not fully es-

Fig.4 Histological findings of resected specimen

A: H.E.(x20): Spindle shaped cells arranged in fascicular and interlacing patterns, and cellu-

larity is high

B:CD 34 (x20): Diffusely and intensely positive in spindle-shaped neoplastic cells

C:a-SMA (x20): Negative
D:S-100 (x20): Negative
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tablished, it is at least acceptable to define GIST for
the uncommitted type.

Most submucosal tumors of the digestive tract are
diagnosed postoperatively. Furthermore, to establish
a diagnosis of GIST, immunohistopathologic examina-
tion is essential; GIST can not be diagnosed by routine
HE staining alone. Thus, it is far more difficult to diag-
nose GIST preoperatively. No specific procedure has
been devised for the preoperative diagnosis of GIST
of the stomach, which has been done using the same
method as for gastric submucosal tumors. Upper GIS,
gastroendoscopy and biopsy are commonly employed
to diagnose GIST, occasionally together with CT and
endosonography. All this rarely results in a definitive
diagnosis of GIST preoperatively. It is difficult to col-
lect submucosal tumor tissue with biopsy under rou-
tine endoscopy because of its location in the submu-
cosal layer. To cope with this, procedures include high
frequency current, large biopsy forceps, laser coagula-
tion, or pure ethanol method'. They sometimes have
complications such as hemorrhage or thermal denatu-
ration of the tissues, and result in a low diagnostic ra-
tio. Fortunately, our patient had only a 3.0 cm lesion
with an ulcer, and did not develop scarring. And, as-
sisted by the Pathology Department, it was possible
to make a diagnosis preoperatively.

In Japan, the concept of GIST has been spreading
since about 1996, and many reports have been pub-
lished since 1998. In our review of the literature
(JMEDICINE, 1991~1999), our patient was the 3 rd
case to be diagnosed with GIST preoperatively. The
other cases”®, in whom lesions originated in the stom-
ach and were accompanied by an ulcer, were diag-
nosed preoperatively using immunologic staining.
GIST originating in the stomach has been reported in

""" involving 16 patients,

Japan in 13 communications
these numbers are too small for a clinicopathologic re-
view. However, for gastroenterological surgeons, it is
critical to select the most suitable operative proce-
dures for GIST. We investigated 54 patients in total
(Table 1), including 38 patients in whom operative
procedures have been described in Journals of Medi-
cal Associations, together with the 16 patients men-
tioned above. Three (5.6%) patients had a tumor enu-
cleation, 26 (48.1%) had a local excision, 9 (16.7%) had

a total gastrectomy and 15 (27.8%) had a partial gas-
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Table 1 Comparison of surgical procedure betw-
een GIST and Leiomyosarcoma of the sto-

mach
GIST (%) Leiomyosarcoma (%)
n=>54 n=92
Tumor-gastric anasto. 1( 1.8) 0oC 0
Tumor enucleation 3( 5.6) 1(1.1)
Lacal excision 26(48.1) 44(47.8)
Total gastrectomy 9(16.7) 4( 4.3)
Partial gastrectomy 15(27.8) 43(46.8)
Cardio resection 6(11.1) 19(20.7)
Distal resection 9(16.7) 24(26.1)

trectomy (6 (11.1%) had a cardio resection, and 9 (16.7
%) had a distal resection).

The authors® previously reported that many GIST
patients were included among those with leiomyoma
or lelomyosarcoma, diagnosed as myogenic or neuro-
genic tumor. Gastric leiomyoma is generally treated
by tumor enucleation or local excision. However, be-
cause leiomyosarcomas are occasionally less than 5
cm in diameter, tumor enucleation should be avoided.
Although gastric leiomyosarcoma is a malignant tu-
mor, local excision is adopted for gastric leiomyosar-
coma since hematogeneous metastasis and peritoneal
dissemination are more common and lymph node me-
tastasis rarely develops. Lymph node dissection is un-
likely to affect prognosis™®. Similarly, patients with a
neurogenic tumor have mostly hematogeneous metas-
tasis and rarely lymphogeneous metastasis resulting
in no significance of systemic lymph node dissection.
Therefore, local excision is recommended for the pa-
tients *.

Leiomyosarcoma is reported most frequently in
both myogenic and neurogenic tumors of the stom-
ach, so we discussed GIST in comparison with leio-
myosarcoma. We employed a control group of 92 pa-
tients with gastric leiomyosarcoma in 3 reports®*?*
from the facilities to understand these characteristics
sufficiently, and comparatively assessed the operative
procedures for 54 patients with GIST (Table 1).
There was no difference between GIST and leiomyo-
sarcoma in local excisions. Total gastrectomy was
more frequently employed in patients with GIST than
in those with leiomyosarcoma. Partial gastrectomy
was conducted in lesser numbers of patients with
GIST than with leiomyosarcoma. Almost all of the 146
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patients performed the operation under a diagnosis of
gastric submucosal tumor or of suspected gastric leio-
myosarcoma. The reports of gastric GIST described
that many cases underwent lymphnodes dissection. In
the group of gastric GIST, this may have resulted in
many patients having undergone total gastrectomy
because the surgeons reporting gastric GIST were
not well aware of these characteristics of gastric leio-
myosarcoma. Consequently, at present, it is thought
that operative procedures for myogenic and neuro-
genic tumors should also be applied for GIST. Local
excision for gastric GIST should be preferred, al-
though total or partial gastrectomy is indicated in pa-
tients with a large tumor accompanied by direct inva-

sion of other organs.
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