W J

World Journal of
Gastroenterology

Online Submissions: http:/ /www.wjgnet.com/esps/
bpgoffice@wjgnet.com
doi:10.3748 / wjg.v20.i3.863

World | Gastroenterol 2014 January 21; 20(3): 863-868
ISSN 1007-9327 (print) ISSN 2219-2840 (online)

© 2014 Baishideng Publishing Group Co., Limited. All rights reserved.

CASE REPORT

Malignant extra-gastrointestinal stromal tumor of the
pancreas: Report of two cases and review of the literature

Yan-Tao Tian, Hao Liu, Su-Sheng Shi, Yi-Bin Xie, Quan Xu, Jian-Wei Zhang, Dong-Bing Zhao, Cheng-Feng Wang,

Ying-Tai Chen

Yan-Tao Tian, Hao Liu, Yi-Bin Xie, Quan Xu, Jian-Wei
Zhang, Dong-Bing Zhao, Cheng-Feng Wang, Ying-Tai Chen,
Department of Abdominal Surgery, Cancer Hospital, Chinese
Academy of Medical Sciences, Peking Union Medical College,
Beijing 100021, China

Su-Sheng Shi, Department of Pathology, Cancer Hospital, Chi-
nese Academy of Medical Sciences, Peking Union Medical Col-
lege, Beijing 100021, China

Author contributions: Tian YT, Liu H and Shi SS collected the
clinical data; Tian YT, Xie YB, Zhang JW, Zhao DB, Xu Q and
Wang CF performed the operations; Chen YT wrote the paper.
Supported by The Beijing Hope Run Special Fund, LC2012A09;
and Beijing Municipal Science and Technology Commission,
Z131107002213164

Correspondence to: Ying-Tai Chen, MD, PhD, Department
of Abdominal Surgery, Cancer Hospital, Chinese Academy of
Medical Science, Peking Union Medical College, 17 Panjiayuan
Nanli, Chaoyang District, Beijing 100021,

China. yingtai.chen@hotmail.com

Telephone: +86-10-87787120 Fax: +86-10-67730386
Received: October 28,2013  Revised: November 25, 2013
Accepted: January 2, 2014

Published online: January 21, 2014

Abstract

Gastrointestinal stromal tumors (GISTs) are mesenchy-
mal tumors that arise from the gastrointestinal tract. In
rare cases, these tumors are found in intra-abdominal
sites unrelated to the gastrointestinal tract, such as the
mesentery, omentum and retroperitoneum. However,
pancreatic extra-gastrointestinal stromal tumors are
extremely rare, with only 14 previous cases reported.
A 61-year-old man with no clinical symptoms had a
routine check-up, during which an abdominal mass
located in the pancreas tail was detected. Abdominal
surgery was performed with resection of the pancreas
tail and the spleen, and he was diagnosed with low-
risk GISTs. Another 60-year-old man with no clinical
symptoms underwent Computed tomography which
revealed a well-demarcated tumor, 6 cm in diameter,
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in the head of the pancreas. He was diagnosed with
pancreatic GISTs. Here, we describe two rare cases of
pancreatic GISTs and review the cases previously re-
ported in the literature.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Gastrointestinal stromal tumors (GISTs) tend
to arise with a higher frequency in the stomach and the
small bowel. In fewer than 5% of cases, they originate
primarily from EGISTs. Among them, pancreatic GIST is
very rare, with only 14 previous cases reported. Here,
we report two cases of malignant pancreatic GIST and
review the cases previously reported in the literature.

Tian YT, Liu H, Shi SS, Xie YB, Xu Q, Zhang JW, Zhao DB,
Wang CF, Chen YT. Malignant extra-gastrointestinal stromal
tumor of the pancreas: Report of two cases and review of the
literature. World J Gastroenterol 2014; 20(3): 863-868 Available
from: URL: http://www.wjgnet.com/1007-9327/full/v20/i3/863.
htm DOI: http://dx.doi.org/10.3748/wjg.v20.i3.863

INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are mesenchy-
mal neoplasms of gastrointestinal tract, which may occur
along the entire length of gastrointestinal tract from the
mouth cavity to the anus, and sometimes in the omen-
tum, mesentery, and retroperitoneum!" ™. They are charac-
terized by high expression of CD-117, a protein encode
by c-kit gene. C-kit gene is expressed in 95% of cases;
and 60%-70% of tumors are CD34-positive. Pancreatic
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Figure 1 An abdominal mass was detected by ultrasound in a 61-year-old man with no clinical symptoms. A: Enhanced abdominal computed tomography
scan showed a solid mass of the pancreatic body, and the tumor located at pancreas tail next to splenic artery; B: The tumor was composed of spindle cell (HE, x
200); C: Immunoreactivity of the tumor cells for CD117 was positive (+) (SP x 100); D: Immunoreactivity of the tumor cells for CD34 was positive (++) (SP x 200).

GISTs are extremely rare, and only 11 cases have been re-
ported in English literature™ ™, two in France literature!"”,
and only one in Chinese literature!”, We report two cases
of malighant pancreatic GIST and review the cases previ-

ously reported in the literature.

CASE REPORT

Case 1

A 61-year-old man with no clinical symptoms had a rou-
tine physical examination, during which an abdominal
mass was detected by ultrasound. Abdominal computed
tomography (CT) revealed a 3 cm X 5 cm mass which is
located in the pancreas tail next to the splenic artery (Fig-
ure 1A). We did not see any metastasis in the abdominal
and pelvic cavity. The tumor was located in pancreatic
body-tail, measured 6 cm X 8 cm, and infiltrated the
pancreatic tissues. As a result of the unclear nature of the
tumor and its close relationship to the splenic artery, a
distal pancreatectomy with splenectomy was performed.
Inoperative cytology fine needle aspirations found no
tumor cells. Microscopically, the tumor was composed of
spindle cells (Figure 1B). The mitotic count was minor
5 mitoses/50 high-power fields. Immunohistochemi-
cal staining showed immunoreactivity for CD117 (c-
Kit) (Figure 1C), CD34 (Figure 1D), and s-100 protein,
whereas cells were completely negative for DOG-1,
Desmin, NE, synaptophysin, chromogranin A and cyto-
keratin. The patient was diagnosed with GISTs (low-risk
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tumor). The patient had no evidence of recurrence or
metastasis during the follow-up > 36 mo after operation.

Case 2

A 60-year-old-man with no clinical symptoms underwent
CT (Figure 2A), which revealed a well-demarcated tumor
of 3cm X 5 cm X 5 cm, in the head of the pancreas. A
classic Whipple pancreaticoduodenectomy was consid-
ered. However, the tumor was found in the uncinate pro-
cess of pancreas during the operation, sized 4 cm X 5 cm
X 6 cm, with part of capsule, and no swollen lymph node
was found around the tumor. Benign pancreatic islet cell
tumor or duodenal leiomyoma was considered during the
operation, and cytology fine needle aspiration did not find
any tumor cells. As such, local resection of the tumor was
performed. On intraoperative examination, the surgical
margin was negative. The patient recovered without any
complications. Microscopically, the tumor was composed
of spindle cells (Figure 2B). The mitotic count was more
5 mitoses/50 high-power fields. Immunohistochemical
staining showed immunoreactivity for CD117 (c-Kit)
(Figure 2C), and S100 protein, whereas cells were com-
pletely negative for smooth muscle actin, synaptophysin,
and cytokeratin. Immunohistochemical staining showed
that DOG-1 (Figure 2D) was positive. The patient was
diagnosed with GISTs (high-risk tumor). Unfortunately,
the patient refused to take imatinib because of poor
economic status. One year later, multiple nodules about
0.3-2.0 cm were found on the liver surface. The biggest
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Figure 2 A 60-year-old man with no clinical symptoms underwent computed tomography. A: Enhanced abdominal computed tomography scan showed a solid
mass in the pancreatic head; B: The tumor was composed of spindle cell (HE, x 200); C: Immunoreactivity of the tumor cells for CD117 was positive (+) (SP x 200); D:

Immunoreactivity of the tumor cells for DOG-1 was positive (+++) (SP x 200).

liver lesion of approximately 2 cm was found in an ab-
dominal CT scan. An excision biopsy showed spindle-
shaped tumor cells with atypia, and pancreatic stromal tu-
mor with liver metastasis was considered. The patient was
started on imatinib (400 mg bid). The last follow-up on
radiology three years after the detection of the metastasis,
the patient was found with no disease progression.

DISCUSSION

GISTs tend to arise with a higher frequency in the stom-
ach and the small bowel. In fewer than 5% of cases, they
originate primarily from extra-gastrointestinal tumors
(EGISTs). Among them, pancreatic GIST is very rare,
with only 14 previous cases reported (Table 1).

The 14 patients with pancreatic GISTs previously
reported aged from 35 to 70 years, averaging 54.2 years,
and nine were female. CA19-9 and CEA were mostly
normal, which is different from pancreas cancer.

The origin of GISTs currently remains controver-
sial. Most scholars believe that it may originate in Cajal
interstitial cells (the gastrointestinal tract pacemaker
cells). The expression of tyrosine kinase transmembrane
receptor protein c-kit (CD117) is positive in almost all
cases of GIST, and this also applies to the pancreas; and
60%-70% of tumors are CD34-positive”. Among the 14
cases reported, only one case was CD117 negative in im-
munohistochemical staining”, and CD34 was also nega-
tive in our cases.
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The clinical presentation of pancreatic GISTSs varies
greatly depending on their size and the presence of mu-
cosal ulceration. The clinical symptoms include abdomi-
nal pain, early satiety, flatulence, ileus, bleeding, anemia,
and weight loss. Among the previous 14 cases, seven
patients experienced epigastric pain, two weaknesses or
fatigue, and one nausea and vomiting, whereas four pa-
tients had no obvious symptoms, and the tumors were
found incidentally. Our two cases had no clinical symp-
toms, but both underwent CT scanning. Additionally, the
patients with tumors located in pancreas head or uncinate
process did not have jaundice™”'*'*"” even the tumor
size reached nearly 10 cm". Therefore, we conclude that
pancreatic GISTS’ presentations are concealed, and it is
hard to find the tumors in the early stage.

The manifestations of pancreatic GIST are the same
as soft tissue tumors. Benign tumors are more definite,
their boundaries are clearer and smoother; small tumors
typically appear as homogeneous soft tissue masses, while
larger tumors often have necrotic centers. Stromal tumors
are hypervascular and have no regional lymph node me-
tastasis. These two characteristics are different from those
of pancreatic cancer. According to the literature, most
pancreatic GISTs cases were diagnosed by surgical biop-
sy. Endoscopic ultrasound-guided fine needle aspiration
(EUS-FNA) is an accurate method of diagnosis. Yan ez
al™ and Harindhanavudhi ez o/ had performed an EUS-
FNA biopsy on a pancreatic GIST patient, respectively,
which showed that tumor was composed of spindle cells,
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Table 1 Previous cases report of Pancreatic gastrointestinal stromal tumor

Ref. Presentation Case No. Location in Pathological and immunohistochemical Therapy Follow-up
pancreas findings
Boyer et al™ Abdominal 2 Both of two A 5.0 cm solid mass with central Biopsy of liver NA
2001 pain cases were necrosis; positive for CD117 and CD34; lesion and partial
in the head negative for S100 duodenopancreatectomy;
Neto et al! Epigastric pain, 1 Body A 20.0 cm solid cystic mass with ~ Distal pancreatectomy and Recurrence with
2004 bloating, necrotic foci; mitotic count (120/50  splenectomy; treated with peritoneal and
weight loss HPF); positive for CD117 and CD34; imatinib mesylate retroperitoneal nodal
negative for cytokeratins 7 and 20, disease 1 mo after
desmin and synaptophysin surgery
Yamaura et al”) Incidental 1 Tail A 14.0 cm solid mass with cystic Distal pancreatectomy  No evidence of disease
2004 finding degeneration; few mitoses; positive for ~splenectomy, and partial recurrence at 30 mo
CD34 and vimentin; negative for SMA gastrectomy
and S100
Krska et al®® Abdominal 1 Body and A 17.0 cm mass; mitotic count: 1/50 Partial pancreatectomy  No evidence of disease
2005 pain head HPF,; positive for CD34 and vimentin; recurrence at 30 mo
negative for S100, chromogranin, actin,
and CD117
Pauser et al"" Incidental 2 Tailand A 3.0 cm solid mass with positive for ~ Distal pancreatectomy  No evidence of disease
2005 finding/ body CD117 and CD34, cell negative for splenectomy, and partial at 24 and 48 mo
abdominal SMA; gastrectomy
discomfort A 2.0 cm solid mass with positive for
CD117 and CD34, cell negative for
SMA
Daum et al” Incidental 1 Head A 10.0 cm mass with central Whipple procedure; No evidence of disease
2005 finding hemorrhage mitotic count: 2/50 HPF; imatinib recurrence at 6 mo
negative for CD117, vimentin, actin,
5100, CD34, desmin, and cytokeratins
Showalter et al! Incidental 1 Tail A 7.0 cm solid mass; mitotic count: Laparoscopic distal No evidence of disease
2008 finding on 3/50 HPF; positive for CD117; negative ~ pancreatectomy and recurrence at 27 mo
workup for for S100 protein and SMA splenectomy
back pain
Yan et al™ Nausea and 1 Uncinate A 2.4 cm pancreatic mass with spindle NA NA
2008 vomiting process cells and mild atypia; positive for
CD117; negative for desmin
Harindhanavudhi  Fatigue and 1 Body A 16.0 cm x 11.0 cm solid cystic mass; ~ Exploratory laparotomy NA
et al™ weakness positive for CD117, CD34 with cystojejunostomy and
2009 biopsy of cyst wall
Trabelsi et al"™ Abdominal 1 Head A 10.5 cm % 8.0 cm X 3.0 cm mass with Hemipancreaticoduodenec No evidence of disease
2009 pain spindle and epithelioid cells Mitotic: tomy with antrectomy and ~ recurrence at 10 mo
6/50 HPF. Positive for CD117 (c-Kit) partial colectomy
and CD34, negative for SMA, S100,
synaptophysin and cytokeratins
Vij et al® Weakness, 1 Head A 6.5 cm X 6.0 cm solid mass with Whipple procedure; Developed liver
2011 postprandial pleomorphic Spindle cells; mitosis: Imatinib on protocol metastasis 24 mo after
12-15/50 HPF; positive for CD117; surgery
negative for CD34, SMA, desmin, S100
and cytokeratins
Rubin et al™ fullness and 1 Body and A 25.0 cm % 30.0 cm solid mass Distal pancreatectomy NA
2011 pain tail positive for CD117, CD34 and VIM; splenectomy
abdominal pain negative for 5100, NF, DES, SMA, and
CK
Present case 1 Incidental 1 Tail A 6.0 cm X 8.0 cm solid mass with Distal pancreatectomy  No evidence of disease
finding spindle cells mitotic: < 5/50 HPF; splenectomy recurrence at 36 mo
positive for CD117, CD34, and s-100
protein, negative for DOG-1, Desmin,
NF, synaptophysin, Chromogranin A
and cytokeratin
Present case 2 Incidental 1 Head A4.0cm x5.0cm X 6.0 cm solid Pancreatic head tumor Developed liver
finding mass with spindle cells mitosis: > resection metastasis 12 mo after

5/50 HPE. Positive for CD117, S100
protein and DOG-1, negative for SMA,
synaptophysin, and cytokeratin

surgery progression-free

survival for 36 mo after

two times of TACE and
oral imatinib
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and immunohistochemistry showed that it was strongly
positive for CD117, resulting in a preoperative diagnosis
of pancreatic stromal tumor. The result was consistent
with the postoperative pathological diagnosis.

In terms of the pathology of pancreatic stromal tu-
mors, most undergo expansive growth, resulting in cleatly
isolated round or oval lumps. Tumors have a diameter of
2-30 cm, averaging about 10 cm according to the previ-
ous literature and are encapsulated with a smooth surface
or adhesion with the surrounding tissues that are rich in
blood vessels. The tumor section was flat, gray or gray-
red because of collagen in blood vessels, and hemot-
thage. Other changes after dissolution, such as granular
surface or presence of small indentation, are different
from the smooth muscle tumors; it does not show out-
ward protrusion or switling, but is soft and delicate, some
are even fish-like. GISTs may have hemorrhage, necrosis,
cystic degeneration, and other secondary changes, es-
pecially when the tumor is large. But it does not lead to
malignancy.

Pancreatic GISTs are mainly composed of spindle
cells. Malignant GISTs cells have different degrees of
atypia, and mitotic figures are visible. Pancreatic GISTs are
different from typical smooth muscle and nerve sheath tu-
mors. Immune markers are expressed at low levels, such as
smooth muscle actin (30%-40%), desmin (< 5%), neuron
specific enolase and S-100 (< 5%). C-Kit gene is expressed
in 95% of cases, making it a characteristic of GISTs. And
60%-70% of tumors are CD34-positive’.

Pancreatic GISTs can be divided into very low, low,
intermediate and high risk of metastases according to the
tumor size and mitotic counts on histology and immuno-
histochemistry. Tumors larger than 5 cm with more than
5 mitoses per 50 HPF and tumors larger than 10 cm,
regardless of mitotic count, should be considered as le-
sions with high risk of malignancym. It was assumed that
most tumors reported were of high risk (9/14), which
may be related to the symptom concealing and expan-
sive growth. The biggest pancreatic GIST reported was
neatly 30 cm'™. However, the patient only presented with
a symptom of abdominal uncomfortableness. Moreover,
pancreatic GISTs easily develop liver metastasis. In our
second case, multiple metastatic nodules were found one
year after surgery.

Surgery remains the preferred treatment for pancreat-
ic stromal tumors". Pancreaticoduodenectomy is feasible
when there are stromal tumors of the pancreatic head!™.
If the tumor is small with clear boundaties or the patient
cannot tolerate pancreaticoduodenectomy, duodenum-
preserving pancreatic head resection or simple tumor
excision can also be applied. GISTs and EGISTs regional
lymph node metastases are rare; thus, regional lymph
node dissection is not required generally in surgery"”.

Imatinib (Gleevec), which is an inhibitor of the ty-
rosine kinase activity of C-Kit, has revolutionized the
treatment of this disease and the overall median sutrvival
now reaches 5 yearsml. For large GISTs, Gleevec before
surgery can reduce tumor burden, increase the rate of
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complete resection of the tumor, and help improve prog-
nosis"”. For metastatic or unresectable GISTs, imatinib
treatment can significantly reduce the tumor size as well
as improve survival rate”™. Three cases of pancreatic
GISTs had been reported taking imatinib after liver me-
tastasis was found, and all these patients had at least a
2-year progression-free survival. Our second case took
imatinib (400 mg/d) for only two months because of
poor economic status, while the patient also had a pro-
gression-free survival for 3 years.

Many factors can affect the prognosis of pancreatic
stromal tumors, such as age, location, cell differentiation,
C-Kit gene mutations, DNA factors, histological grade,
and p53. The prognosis of pancreatic stromal tumors is
closely related to the biological behavior of tumors. Four
of the 14 studies did not give the information of follow-
upmm. Eight cases were found no evidence of recur-
rence during follow-up (the minimum period of follow-
up was six months)”?. Neto et a/” reported a case of
peritoneal and retroperitoneal nodal disease with recur-
rence one month after surgery. Vij ef al” reported one
case with liver metastasis 24 mo after surgery. In the pres-
ent study, in the second case, liver metastases occurred
after 1 year; but intervention and treatment with imatinib
led to a good survival. The median survival of patients
with liver metastasis from pancreatic cancer is only about
6 mo. It is obvious that the prognosis of this tumor is
significantly better than that of pancreatic cancer.

In short, pancreatic stromal tumor is rare. The lack of
specific clinical manifestations, hypervascular tumor, and
regional lymph node metastases, is slightly different from
the pancreatic tumor in the imaging characteristics of
the two cases. Surgical resection resulted in a significantly
better prognosis than that of pancreatic cancer.

COMMENTS

Case characteristics

The two cases presented no clinical symptoms, but both of them underwent
computed tomography (CT).

Clinical diagnosis

Both of the two cases were diagnosed with pancreatic tumor.

Differential diagnosis

The two pancreatic Gastrointestinal stromal tumors (GISTs) were diagnosed us-
ing immunohistochemical staining.

Imaging diagnosis

Case 1: Abdominal CT revealed a 3 cm x 5 cm mass which is located in the
pancreas tail next to the splenic artery; Case 2: Abdominal CT revealed a well-
demarcated tumor, 3 cm x 5 cm x 5 cm, in the head of the pancreas.
Pathological diagnosis

Case 1: The patient was diagnosed with a low-risk GIST; Case 2: The patient
was diagnosed with a high-risk GIST.

Treatment

Case 1: underwent distal pancreatectomy with splenectomy; Case 2: underwent
a tumor local resection; the patient was started on imatinib (400 mg bid) when
multiple liver metastases were found one year after surgery.

Term explanation

GISTs are mesenchymal tumors that arise from the gastrointestinal tract.
Experiences and lessons

Pancreatic GIST is very rare, with only 14 previous cases reported. Here, we
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report two cases of malignant pancreatic GIST and review the cases previously
reported in the literature.

Peer review

This case report is very interesting. In rare GIST cases, these tumors are found
in intra-abdominal sites unrelated to the gastrointestinal tract, such as the mes-
entery, omentum and retroperitoneum, but pancreatic extra-GIST are extremely
rare. In this manuscript, Tian et al reported two cases of pancreatic GISTs. The
cases are well presented, and the discussion is good. It can be accepted for
publication after some minor language correction.
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