doi: 10.2169/internalmedicine.0229-17
Intern Med 57: 1719-1723, 2018
http://internmed.jp

Internal Medicine

The Japanese Society of Internal Medicine

[ CASE REPORT ]

Multiple Synchronous Sporadic Gastrointestinal Stromal
Tumors in the Stomach and Jejunum

Mami Tokunaga', Sohachi Nanjo', Hiroki Yoshita', Haruka Fujinami', Tohru Watanabe®,
Yoko Ishii’, Saito Kobayashi', Momoko Akashi', Hiroaki Takagi', Hiroshi Mihara ',
Shinya Kajiura', Takayuki Ando', Isaya Hashimoto®, Shozo Hojo?,

Tomoyuki Okumura® and Toshiro Sugiyama'

Abstract:

A 7T7-year-old patient was admitted to our hospital for the further examination of melena. A computed to-
mography scan detected two submucosal tumors (SMTs) in the stomach and jejunum. Double-balloon endo-
scopy revealed the presence of a delle on the jejunal SMT, suggesting that the SMT was the origin of the
gastrointestinal bleeding. Both tumors were surgically resected and subsequently diagnosed via histology as
gastrointestinal stromal tumors (GISTs). Furthermore, the two GISTs had different mutations in the c-kit
gene, suggesting that they were derived from different clonal origins. This report depicts an extremely rare

case of multiple synchronous sporadic GISTs in the stomach and jejunum.
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Introduction

Gastrointestinal stromal tumors (GISTs) are derived from
the intestinal cells of Cajal (ICCs) or their stem cell-like
precursors (1). GISTs are the most common mesenchymal
tumors of the gastrointestinal tract, with an estimated inci-
dence ranging from 10 to 20 per million (2). Multiple
GISTs are extremely rare, except for in cases of Carney’s
syndrome (3), pediatric GISTs (4), type 1 neurofibro-
matosis-associated GISTs (5-7), and familial GISTs (8, 9).
These rare cases of multiple GISTs are diagnosed via certain
clinicopathological features. Multiple sporadic GISTs de-
rived from different clones in different organs are extremely
rare (9-11).

We herein report a rare case of multiple synchronous spo-
radic GISTs in the stomach and jejunum.

Case Report

A T7-year-old patient was admitted to our hospital for the
further examination of melena, dizziness, and fatigue since
the preceding night. A physical examination revealed anemia
in the conjunctiva and no palpable masses in the abdomen.
There was no notable family history. The patient took an an-
ticoagulant agent, as he had a history of cardiogenic cerebral
infarction and atrial fibrillation. The blood cell count
showed moderate normocytic anemia [mean corpuscular vol-
ume (MCV): 95.8 fL. and Hb: 7.2 g/dL], and marked reticu-
locytosis (88.9%). The serum iron and ferritin levels were
27 pg/dL and 18 ng/mL, respectively. The blood urea nitro-
gen and serum creatinine levels were 12 mg/dL and 0.66
mg/dL, respectively.

Enhanced computed tomography (CT) of the abdomen re-
vealed a submucosal tumor (SMT) with a diameter of 25
mm in the stomach and a second SMT with a diameter of
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Figure 1.

Enhanced computed tomography and endoscopic findings in the stomach and jejunum.

The submucosal tumor (SMT) (arrowhead) in the stomach was slightly enhanced (A), whereas the

SMT (arrowhead) in the jejunum was highly enhanced (B). The SMT in the stomach was located in
the lower body (C). The SMT in the jejunum had a small delle (arrowhead) (D).

23 mm in the jejunum (Fig. 1A and B). There was slight
enhancement in the stomach lesion but high enhancement in
the jejunum lesion. A gastroduodenal endoscopic examina-
tion revealed that the SMT in the stomach was located
within the posterior wall of the lower body (Fig. 1C). How-
ever, the SMT was completely covered with normal mucosa,
and there was no evidence of gastrointestinal bleeding. Oral
double-balloon endoscopy revealed the presence of a delle
in the jejunal SMT (Fig. 1D). A biopsy showed a typical
GIST with spindle cell morphology via Hematoxylin and
Eosin (H & E) staining and positive KIT expression via im-
munostaining. Fluorodeoxyglucose (FDG)-positron emission
tomography showed an abnormal accumulation of FDG in
both tumors (standardized uptake values for stomach and je-
junum: 7.76 and 3.48, respectively). Endoscopic and en-
hanced CT findings suggested that the GIST in the jejunum
was the source of the gastrointestinal bleeding and raised the
possibility that the SMT in the stomach might also be a
GIST.

Both tumors were subsequently laparoscopically resected.
Upon a gross examination, the gastric tumor was found to
be the intramural development type and 25x25 mm in size.
The jejunal tumor was also the intramural development type,
but it was dumbbell-like in shape and 23x23 mm in size. It
also had a delle on the surface of the luminal side. Accord-
ing to the histological data, the H & E staining patterns

showed spindle cell morphology and < 5 mitoses per 50
high-power fields (HPFs) in both tumors. The immunohisto-
chemical examination revealed that KIT expression to be
positive in both tumors, whereas CD34 was positive only in
the gastric GIST (Fig. 2). Based on the tumor size and mi-
totic count, the patient was ultimately diagnosed with multi-
ple low-risk GISTs. Given the differences in the immunohis-
tochemical staining patterns between the two GISTs, they
were thought to be derived from different clonal origins. To
address this possibility, mutation analyses were subsequently
carried out in both GISTs, focusing on exons 9 and 11 of
the c-kit gene. The results showed the presence of the
V560D mutation of exon 11 in the gastric GIST, whereas
the jejunal GIST was associated with the V559G mutation
of exon 11 (Fig. 3).

The ultimate diagnosis was multiple synchronous sporadic
GISTs in the stomach and jejunum. The patient recovered
well after surgery and was discharged nine days later. Given
the low risk of recurrence, adjuvant chemotherapy of
imatinib was not given. After 12 months of follow-up, the
patient is well without evidence of gastrointestinal bleeding
or tumor recurrence.

Discussion

This report describes a patient with two GISTs: one in the
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Figure 2. A histological examination of the resected specimens of the gastric (A, B, and C) and je-
junal SMT (D, E, and F). Hematoxylin and Eosin staining (A and D) and immunostaining of KIT (B
and E) and CD34 (C and F) were performed (20x objective lens).
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Figure 3. A sequence analysis of exon 11 of the c-kit gene in the two GISTs. The V560D mutation
(GTT—GAT) was present in the gastric GIST (A), whereas the V559G mutation (GTT—GGT) was
present in the jejunal GIST (B). The mutations were confirmed by the sequence analysis.

stomach and one in the jejunum. Of note, the patient was an
older man with no family history and no signs suggestive of
Carney’s triad or type 1 neurofibromatosis. Interestingly, we
found that the immunohistochemical staining patterns of the
two GISTs were different; while the KIT expression was
positive in both GISTs, the CD34 expression was positive in
the gastric GIST and negative in the jejunal GIST. Further-
more, the GISTs were associated with separate mutations in
the c-kit gene, suggesting that they were derived from differ-
ent clonal origins.

The standard treatment for localized and low-risk GISTs
is complete surgical resection, whereas chemotherapy with
imatinib is recommended for advanced or metastatic

GISTs (12, 13). In the present case, SMTs were detected in
the stomach as well as in the jejunum. The SMT in the jeju-
num was diagnosed as a GIST and was the source of the
observed gastrointestinal bleeding. Therefore, surgery was
performed for both SMTs. As a result, the SMTs in the
stomach and jejunum were both diagnosed as GISTs, and
interestingly, they showed different immunohistochemical
staining patterns. Furthermore, the two GISTs showed dif-
ferent mutations in the c-kit gene, as confirmed by a se-
quence analysis.

To date, only six cases of multiple synchronous sporadic
GISTs in multiple organs have been reported with mutation
analyses (10, 11, 14-16) (Table). The present reported case
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Table. Clinicopathological Characteristics and Mutation Patterns of Reported Multiple Sporadic GISTs.
Case (yltagfs) Sex Location (illfs) Morphology I;A(;t;s;;/ M;éiteed Mutation site Reference
1 61 M Stomach 5 Spindle 0 None? - 11
Esophagus 1 Spindle 0 KIT V560D
2 67 M Stomach 55 Epithelioid <5 KIT 1756ins cod572_585dup 15
Jejunum 35 Spindle <5 None! -
3 72 M Stomach 13 Spindle <5 PDGFR R558_1562del 16
Duodenum 14 Spindle <5 KIT A502_Y503dup
4 78 Not mentioned Stomach 90 Epithelioid <5 PDGFR deletion (aa 884-847) 14
Jejunum Spindle <5 KIT V560D
5 81 M Stomach 5 Spindle 0 KIT V559D 11
Jejunum 4 Spindle 0 BRAF V600E
6 85 M Stomach 62 Spindle <5 KIT 1478fsX2+W557G 10
Small intestine 60 Mixed <5 KIT V555_1571d2L
7 66 M Stomach 25 Spindle <5 KIT V560D Present case
Jejunum 23 Spindle <5 KIT V559G

$The mutation was analyzed for KIT exons 9, 11, 13, and 17; PDGFR exons 12, 14, and 18; BRAF exon 15; and KRAS exon 2.
IThe mutation was analyzed for KIT exons 9, 11, 13, and 17; and PDGFR exons 12 and 18.

was the seventh. Of these, 6 patients were men, and all 7
were older than 60 years of age. Six cases reported GISTs
located in the stomach or small intestine, including the pre-
sent case. The reported tumor sizes ranged from 1 to 90
mm. All of the tumors < 10 mm in size have been detected
incidentally. Three cases reported different cytomorphologies
between the two GISTs. Given that the mitotic rate was > 5
per HPF in all reported GISTs, no or scant mitotic activity
might be a characteristic of multiple sporadic GISTs in mul-
tiple organs. There was no consistency in the mutated gene
or site among the multiple sporadic GISTs compared with
common sporadic GISTs.

To determine the mechanism underlying GIST develop-
ment, Ogasawara et al. (17) analyzed the mutations in the c-
kit gene in ICCs adjacent to 16 GISTs in the stomach. They
found that mutations were frequently detected (17). This re-
sult supports the notion that GISTs may develop from a
“field defect”. In contrast, Nakajima et al. reported no muta-
tions in ICCs adjacent to 10 GISTs in the small intestine by
sequencing the c-kit and the PDGFR genes (18). This result
was not consistent with the notion of a “field defect”. One
potential explanation for these discrepant findings is that the
mechanism underlying GIST development differs between
the stomach and small intestine. As such, we speculate that
common oncogenic stimuli may have induced GIST devel-
opment in the stomach and small intestine in the present
case.

In conclusion, we herein described an extremely rare case
of multiple synchronous sporadic GISTs in the stomach and
jejunum, which appeared to originate from different clones.
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