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Abstract

The gastrointestinal stromal tumor (GIST) is the most common type of sarcomatous tumor of the gastrointestinal tract.
Many GISTs appear as submucosal tumors with intraluminal protrusion. GISTs with malignant features have a high risk of
postoperative recurrence or metastasis, usually to the liver or peritoneum. We present a case of gastric GIST with double
rarities: arising completely extraluminally with a pedicle and postoperative metastasis to the pancreas. A woman in her
seventies diagnosed with a large extraluminal gastric GIST underwent complete removal of the tumor. Nine months later,
a solitary metastatic tumor in the pancreas was detected. Imatinib controlled metastasis well for four years before the tumor
became resistant. The patient then had a partial pancreatectomy with splenectomy. She is currently free from recurrence. We
genetically analyzed the primary and metastatic GISTs and found known mutations related to poor prognosis and imatinib
resistance.

INTRODUCTION

A gastrointestinal stromal tumor (GIST) is the most common
type of sarcomatous tumor of the GI tract. GISTs usually manifest
as smooth, submucosal tumors enlarging intraluminally. The
general treatment is surgical resection, and adjuvant therapy
is recommended for cases categorized as high risk by major
criteria. We describe a unique case of a huge peduncu-
lated GIST of the stomach presenting as an extraluminal
growth, followed by exceedingly rare postoperative pancreatic
recurrence.

CASE REPORT

A woman in her seventies was referred to our surgical unit,
presenting with a history of pulsation on her abdomen and a left
abdominal mass that she noticed one month earlier. She had no
history of abdominal disorders or surgery. Computed tomogra-
phy showed a huge mass (16 x 10 x 20 cm) arising extraluminally
from the stomach (Fig. 1a).

The tumor was diagnosed as GIST by an immunohistochem-
ical examination of the specimen from endoscopic ultrasound
fine-needle aspiration. We started neoadjuvant chemotherapy
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Figure 1: (A) Computed tomography scan of the abdomen before the primary surgery (i, coronal view; ii, axial view). The large pleomorphic mass measures 16x10x20
cm and is adjacent to the stomach (arrow). (B) Intraoperative inspection shows a large tumor pedunculated from the dorsal wall of the upper body of the stomach. (C)
Postoperative specimen (i) of the gastric pedunculated GIST. The tumor shows (ii) pleomorphism of solid and cystic areas, calcification, hemorrhage, and necrosis. (D)
The tumor consists mostly of spindle cells arranged in interlacing bundles and partially of epithelioid cells with severe atypia compared to usual GISTs.

using imatinib but discontinued it two months later due to
febrile neutropenia. The patient underwent surgery, and intraop-
erative inspection showed a large tumor pedunculated from the
dorsal wall of the upper body of the stomach (Fig. 1b). There was
no visual evidence of metastasis or dissemination. The tumor
was resected, including the pedicle and a small contiguous part
of the stomach, without capsule rupture.

Grossly, the tumor (30 x 20 x 6 cm in size) proliferated from
the gastric muscularis propria. The mass showed a mixture of
solid and cystic areas, calcification, hemorrhage, and necrosis
(Fig. 1c). Histologically the mitotic index was over 10 per 50 high-
power fields (Fig. 1d). The final diagnosis was GIST, categorized
as high risk of recurrence by all major prognostic criteria. The
surgical margin was negative.

The patient was discharged without complications, decid-
ing against adjuvant chemotherapy despite being informed of
the high risk of recurrence. Nine months later, a 2.2 cm mass
appeared at the anterior part of the tail of the pancreas, adjacent
to the gastric stump (Fig. 2a), and the patient chose chemother-
apy in lieu of surgery. We started chemotherapy with low-dose
imatinib (200 mg/day) because of the history of febrile neutrope-
nia, subsequently lowering the dose to 100 mg/day due to side
effects. She was able to continue the chemotherapy for four years
without progression of metastasis.

Five years after the surgery, the mass had gradually
expanded, indicating resistance to imatinib. This time, the
patient elected to have surgery rather than the 2nd-line
chemotherapy. The mass was attached to the splenic artery
and vein, so we performed both distal pancreatectomy and
splenectomy. The mass originated from the pancreas, not the
stomach, with little adhesion to the gastric stump (Fig. 2b). No
other metastatic lesion was observed.

The tumor in the specimen was 3.5x3.5x25 cm in
size (Fig.2c). The morphology and immunohistochemical
staining showed features resembling those of the primary
gastric GIST, although the tumor cells showed more atypism
(Fig. 2d). The final diagnosis was GIST recurrence with a
negative surgical margin. Now, six months after the second
surgery, she is continuing low-dose imatinib therapy without
recurrence.

We conducted a genetic alternation analysis of both the
primary gastric GIST and the metastatic pancreatic tumor. Both
tumors had the deletion of codons 557 and 558 of the c-kit exon
11, and the recurrent tumor had the additional substitution of
Val with Ala in codon 654 (V654A) of the c-kit exon 13.

DISCUSSION

In the two decades since the breakthrough of detecting c-kit
mutations, many other genetic mutations of GISTs have been
reported to be associated with various factors. In our case, the
presence of c-kit mutations has an independent adverse influ-
ence on recurrence-free survival (RFS) [1]. In particular, dele-
tion of the c-kit exon 11557 and 558 seen in both tumors is
associated with unfavorable RFS [1]. In contrast, the substitution
of V654A in pancreatic metastasis is one of the most frequent
mutations that result in resistance to imatinib [2]. In our case,
these results suggest that the monoclonal proliferation of the
tumor cells with V654A caused an acquired resistance to ima-
tinib and subsequent tumor enlargement. This process is the
general mechanism of GISTs developing resistance to imatinib.
There was no other genetic mutations suggesting the relation to
the two characteristics of our case: metastasis to the pancreas
and extraluminal growth with a peduncule.

Pancreatic metastasis of GIST is extremely rare. The common
metastatic sites of GIST are the liver and peritoneum, and they
occur much less frequently in the lymph nodes, bones, and lungs
[3]. A literature review revealed only three reported cases of
GISTs metastasizing in the pancreas [4, 5]. In those cases, the
pathologic details, including risk factors and genetic mutations,
were not clarified. In our case, pathological results showed a
negative surgical margin and no serosal invasion. As a result,
hematogenous and/or lymphogenous metastasis could be sus-
pected, although there was no pathological evidence.

We summarize our case and the additional 12 reported cases
of adult extraluminally pedunculated gastric GISTs in Table 1 [6-
14]. These tumors tended to be large (the median size was 12 cm),
but they could be removed by simple wedge resection of the
gastric wall around the peduncle, and they rarely recurred.
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Figure 2: (A) A computed tomography scan of the abdomen was performed nine months after surgery. (i, coronal view; ii, axial view). A 2.2 cm mass has appeared at
the anterior part of the tail of the pancreas (arrow). (B) The postoperative specimen including the recurrent tumor of pancreas from the dorsal side. (C) The tumor is
solid without serosal invasion. The specimens on upper line are the pancreas, and those on lower line are the spleen. (D) The tumor cell structure shows more atypism

than the original tumor.

Retrospectively reflecting on our case, we recognize some
potential improvements. First, if we had been aware of
the mutation with a poor prognosis soon after the initial
operation, we could have suggested adjuvant therapy more
strongly. An early administration of imatinib might have better-
controlled recurrence. Second, we could have scheduled the
surgery earlier before the recurrent tumor became resistant
to imatinib, resulting in a better prognosis [15]. The median
time for GISTs to acquire imatinib resistance is two years,
and surgery before the resistance results in a better prognosis
[15].

In conclusion, this rare type of GIST has encouraged us to
consider analyzing genetic alternations more often.
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