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Abstract

AIM: To provide an overview of the literature on pan-
creatic extragastrointestinal stromal tumors (EGISTS).

METHODS: We report a case of pancreatic EGIST
and review published studies on pancreatic EGIST ac-
cessed via the PubMed, MEDLINE, Google Scholar, and
Google databases. The keywords used were “pancreas
and GIST”, “pancreas and extra GIST”, “pancreas and
gastrointestinal stromal tumor”, and “pancreas and ex-
tragastrointestinal stromal tumor”. Literature reviews
and/or duplicate studies were excluded. The search
included articles published in the English language be-
tween January 1, 2000 and May 15, 2014.

RESULTS: From our literature survey, 30 manuscripts
on pancreatic EGISTs were considered, of which 27
met the search criteria and three were excluded. The
studies involved 30 patients (15 men, 15 women) with
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a mean age of 55.3 + 14.3 years (range 30-84 years).
The mean age of the male patients was 50.8 + 13.7
years (range 30-84 years); that of the female patients
was 59.9 + 13.3 years (range 38-81 years). Tumor
dimensions were obtained for 28 cases (mean 114.4 %
78.6 mm; range 20-350 mm). Tumors were diagnosed
incidentally in 23.3% of patients; abdominal discomfort
and weight loss were the major complaints in symp-
tomatic patients. Risk of aggressive behavior according
to Fletcher criteria was determined in 25 of 30 patients
(68%: high risk, 28%: intermediate risk, 4%: low
risk). Histopathological examination revealed the pres-
ence of spindle cells in 96.1% of cases; CD117 and
CD34 were present immunohistochemically in 96.6%
and 84% of patients, respectively. The most common
surgical procedures were distal pancreatectomy with
splenectomy (7 = 9) and pancreaticoduodenectomy
(7 = 7). The total follow-up period for the 28 patients
ranged from 3-66 mo, during which locoregional or
distant metastases were diagnosed in six patients and
two patients died.

CONCLUSION: Studies on EGISTs have only been
published in the last decade. The lack of studies with
large patient cohorts and long-term follow-up limits
evidence-based commentary. In theory, each case
should be assessed individually and further genetic and
immunohistochemical studies are needed.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Gastrointestinal stromal tumors are the most
common gastrointestinal (GI) tract tumors of mesen-
chymal origin. Stromal tumors of extragastrointestinal
origin are termed extragastrointestinal stromal tumors
(EGISTS) and are not associated with the walls of GI
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tubular organs or the serosal walls. The pancreas is
among the organs that are rarely the site of origin, and
according our knowledge, about 30 cases of pancreatic
EGISTs have been reported to date. In this study, we
reviewed studies on pancreatic EGISTs and report a
case of pancreatic head EGIST.

Akbulut S, Yavuz R, Otan E, Hatipoglu S. Pancreatic extragas-
trointestinal stromal tumor: A case report and comprehensive
literature review. World J Gastrointest Surg 2014; 6(9): 175-182
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v6/i19/175.htm DOIL: http://dx.doi.org/10.4240/wjgs.v6.19.175

INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are the most
common tumors of mesenchymal origin in the gastro-
intestinal (GI) tract’™”. The disease originates from neo-
plastic transformation of the interstitial cells of Cajal or
their precursors in the GI tract. Although GISTs can be
diagnosed in all sites of the GI tract, ze., from the esoph-
agus to the anus, they are most commonly diagnosed in

the stomach and intestines' . Stromal tumors of extra-
gastrointestinal origin are termed extragastrointestinal
stromal tumors (EGISTs) and atre not associated with the
walls of GI tubular organs or serosal surfaces™ ™. The
morphological, histopathological, immunohistochemical,
and molecular profiles of EGISTs are similar to those of
GISTs™""". Although EGISTS potentially originate from
a vatiety of sites in the abdominal cavity, the majority
of initial tumor progression sites include the omentum,
retroperitoneum, mesentery, and the liver!'""”. The pan-
creas is rarely the site of origin, and according our knowl-
edge, 30 cases of pancreatic EGISTs have been reported
to date >, We report a case of pancreatic EGIST and
review the literature on pancreatic EGISTs.

MATERIALS AND METHODS

Our primary aim was to report the rare case of a 61-year-
old patient who underwent surgical treatment for pancre-
atic head EGIST. The secondary aim was to analyze pre-
viously published articles related to pancreatic GIST. We
searched for published studies on pancreatic GIST using
different keyword combinations, including “pancreas
and GIST”, “pancreas and extra-GIST”, “pancreas and
gastrointestinal stromal tumor”, and “pancreas and extra-
gastrointestinal stromal tumor” in the PubMed, MED-
LINE, Google Scholar, and Google databases. Studies for
which full-text versions wete available and that contained
adequate patient details for comparison were included;
literature reviews and duplicate reports were excluded.
The publication language was not an exclusion criterion,
and studies published before May 15, 2014 were included.
Tables 1 and 2 lists the year of publication, country, pa-
tient age and sex, clinical presentation, physical examina-
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Databases: Pubmed/Medline/Google Scholar

Keywords: Pancreas and GIST
Pancreas and extra GIST
Pancreas and gastrointestinal stromal tumor
Pancreas and extragastrointestinal stromal

30 articles {Ref. [1-5,7-31]}

Characteristics of 30 included articles:
Case report: 14
Case report and literature review: 8
Letter and literature review:1
Abstract presentation: 2
Letter to the editor: 2
Review: 1
Editor’s Quiz: 1

Exclusion criteria
1-Review article {Ref. [5]}
2-Ref. [26] excluded: same case
presented in Ref. [11]
3-Ref. [22] excluded: same case
presented in Ref. [15]

27 articles were eligible:
Total 30 patients
Male: 15 Female: 15

Figure 1 Flow chart of the study selection process. GIST: Gastrointestinal
stromal tumor.

tion, radiological tests, tumor size (mm), cell type (spindle,
epithelioid, mixed), mitotic count [per high-power field
(HPF)], immunohistochemical staining (CD117, CD34),
surgical procedure, recurrence, outcome, and follow-up
obtained from the studies.

RESULTS

Literature review

Based on the above-mentioned search criteria, 30 manu-
scripts were identified™" " 27 met the criteria and three
were excluded™. The criteria are detailed in the flow
chart in Figure 1. The studies involved 30 patients with
pancreatic GIST: 15 were male and 15 were female; mean
age was 55 * 14.3 years (range 30-84 years). The mean
ages of male and female patients were 50.8 £ 13.7 years
(range 38-81 years) and 59.9 * 13.3 years (range 38-81
years), respectively. Information regarding tumor size was
obtained from 28 cases (mean 114.4 + 78.6 mm; range
20-350 mm). The demographic and clinical data of the
30 patients are presented in Table 1. Table 2 summarizes
the morphological characteristics, treatments, and out-
comes of the 30 patients.

Case report

A 61-year-old woman was admitted to our clinic for a
routine check-up. One year previously, she had visited an-
other clinic complaining of loss of appetite, weight loss,
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Figure 2 Contrast-enhanced abdominal computed tomography shows a
well-defined solid mass of the pancreatic head.

cachexia. Laboratory test parameters, including tumor
markers, were within the normal limits. Control abdomi-
nal CT scan showed that the tumor measured 45 mm X
40 mm (Figure 2). The common bile duct and major pan-
creatic duct diameter was 17 mm and 7 mm, respectively.
No metastatic liver lesions were detected. F-18 fluorode-
oxyglucose positron emission tomography-CT (PET-CT)
detected a mass with increased glucose consumption at
the duodenal site, consistent with a malignant lesion. Giv-
en the increased tumor size and the current complaints
of the patient, surgical treatment was recommended.
We detected a well-demarcated, 50 X 40 mm, semi-solid,
visually heterogeneous pancreatic head mass without in-
vasion to the surrounding tissues. Metastatic liver lesions
were not observed, and lymphadenopathy was detected
in the peripancreatic site and hepatoduodenal ligament.
Standard pancreaticoduodenectomy with lymph node
dissection was performed. The postoperative course was
uneventful; she was discharged on day 13. Pathologically,
the specimen contained tumor cells with low mitotic ac-
tivity, severe pleomorphism, and cellularity (spindle cells);
we diagnosed GIST. Postoperative imatinib mesylate was
started, and there was neither locoregional nor distant
metastases at the last follow-up 48 mo later.

DISCUSSION

In 1892, Cajal first observed interstitial cells of Cajal in
the intestinal wall under a light microscope, which were
termed “Interstitial neural cells”. Approximately 80 years
later, Faussone-Pellegrini e7 al™ viewed the same cells
under an electron microscope and renamed them intersti-
tial cells of Cajalmz]. Studies conducted during the 1970s
showed that pathological changes to interstitial cells of
Cajal may result in GI motility disorders and GISTs",
Since they were first described histologically, physiological
testing has proven that interstitial cells of Cajal function
as GI pacemakers[5’20’32‘33].

Defined by Mazur and Clark in 1983, GISTs are the
most common non-epithelial mesenchymal tumors of
the GI tract”. Genetic studies have revealed that 90%
and 5%-7% of GISTSs have tyrosine kinase gene muta-
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tions in c-KIT and platelet-derived growth factor recep-
tor alpha (PDGEFRA), respectively“’S]. The incidence of
GIST varies between 10 and 20 cases per million people
annually™, GISTs represent 0.1%-3% of all GI tumors
and 80% of GI mesenchymal tumors, and may present
at any site in the GI tract where there are interstitial cells
of Cajal. The most frequently affected GI organs are the
stomach (40%-70%), intestines (20%-40%), rectum and
colon (< 10%), and the esophagus (rare) bl

“EGIST” was initially used by Reith ¢z 2/* in 2000 to
define stromal tumors originating from outside the GI
tract. EGISTSs represent 5%-10% of all GISTs!" >,
Although the locations from which EGISTs originate do
not contain interstitial cells of Cajal, cells with the same
clinical, pathological, immunohistochemical, transmis-
sion electron microscopy morphology, and biological
behavior patterns as interstitial cells of Cajal have been
detected™ . Experimental and clinical studies have de-
tected cells with biological and histopathological features
similar to interstitial cells of Cajal in pancreatic tissue
(interstitial Cajal-like cells = telocytes)[5’34]. The pancreas
and GI tubular organs have a common embryological
origin, suggesting that EGIST and GIST cells originate
from multipotent mesenchymal stem cells (intestinal mes-
enchymal precursors)“’s’zﬂ. Several EGIST studies have
suggested that most EGISTs are likely mural GISTs with
diffuse extramural invasion resulting in loss of commu-
nication with the intestinal muscularis propria. This may
occur during operative or postoperative manipulation.
Furthermore, true EGISTs may be extramurally grow-
ing GISTs that lose communication with the muscularis
propria after reaching this layer[z’m’l(ﬂ. This is known as
extensive extramural growth and requires further study.

More than 80% of EGISTs originate from EGI ab-
dominal wall structures, including the intestinal mesen-
tery, mesocolon, omentum, retroperitoneum, abdominal
OB Pancreatic EGISTS represent
less than 1% of malignant pancreatic tumors, and less
than 5% of EGISTS originate from the pancreas'”

The majority of EGISTs are well demarcated and
unencapsulated. Due to their slow growth rate, they may

wall, liver, and pancreas

exist without any clinical signs until the majority of the
abdominal cavity is invaded. Among the reported cases,
tumors are 100-120 mm in diameter (range 10-400 mm)".
EGISTs are usually diagnosed in adults, predominantly
in females"". Our literature review determined near equal
rates of occurrence between females and males.
Pancreatic EGISTs are usually asymptomatic or
minimally symptomatic and diagnosed incidentally by
radiological examination'™”. When present, the severity
of symptoms is related to tumor dimensions and location

BAT29 The most common symp-

in the pancreatic tissue
toms and findings are nonspecific abdominal pain, weight
loss, fatigue, abdominal mass and distention, fever of
unknown origin, obstruction, GI bleeding, anemia, portal
vein thrombosis, jaundice, and hepatic encephalopathy
(rare) ™™ Of the cases we reviewed, 23.3% were diag-

nosed incidentally. The most common symptoms were
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weight loss and abdominal discomfort.

The most common diagnostic studies for pancreatic
masses involve biochemical [carbohydrate antigen 19-9,
carcinoembryonic antigen (CEA)], radiological, histopath-
ological, immunohistochemical, and genetic testing[‘ﬂ”‘%’Zl].
However, the diagnostic value of tumor markers such as
CA 19-9 and CEA for pancreatic EGIST is limited, and
are rarely used™. Abdominal CT, MRI, USG, endoscopic
USG (Endo-USG), and PET-CT are the most frequently
used radiological techniques, and aid in determining tu-
mor localization, dimensions, margin irregularity, invasion
of surrounding tissues, distant metastases, and resect-
ability; however, most of them are non-diagnostic. USG
and CT are often used in fine needle biopsies[5’7’17’20’24’25’28].
Endo-USG is a valuable diagnostic tool, allowing simul-
taneous diagnosis and biopsy of solid or cystic pancreatic
masses'">'*"*** PET-CT is used more frequently for
both diagnosing and monitoring GIST and is very effi-
cient in cases where CT and MRI are inconclusive””.

Histopathologically, GISTs ate classified into spindle
(70%), epithelioid (20%), or mixed (< 10%) type. Most
pancreatic EGISTs consist of spindle cells'”. Therefore,
leiomyoma, leiomyosarcoma, liposarcoma, rhabdomyo-
sarcoma, schwannoma, fibromatosis, inflammatory
fibroid polyps, solitary fibrous tumor, and malignant
fibrous histiocytoma should be considered in the differ-
ential diagnoses[3’8’11’24’27l. Of the cases presented here, 26
had detailed histopathological data and 25 (96.1%) had
spindle cells.

EGISTs have typical immunohistological staining
features, among which CD117 is the most well known.
KIT is a transmembrane receptor for binding tyrosine ki-
nase enzymes, and ¢-KIT is a newly discovered member
of this receptor family, on whose receptor CD117 is an
epitope that can be stained immunohistochemically. The
introduction of CD117 staining in the 1990s changed
the terminology for connective tissue tumors; since then,
95% of tumors defined as GIST or EGIST stain CD117-
positive. For the 5% of tumors with negative staining, an-
other tyrosine kinase receptor family member, PDGFRA,
was investigated in immunohistochemical studies, with
33.3% positive stainingm. Additionally, GISTs stain posi-
tive for CD34 (60%-70%), heavy caldesmon (80%), SMA
(30%-40%), S100 (5%), and desmin (< 5%)***”. Of the
30 cases presented, 29 (96.6%) stained CD117-positive
and 21 (84%) of 25 cases stained CD34-positive.

Predicting GIST clinical and biological behavior is
difficult. Fletcher defined the criteria of the National In-
stitutes of Health (Fletcher criteria) to estimate the risks
of GIST aggressive behavior and metastasis (locoregional
and/or distant) using tumor dimensions (cm) and mitotic
counts (per 50 HPF)[Z’Q]. According to the criteria, GISTs
are classified based on their risk of aggressive behavior:
very low (< 2 ecm, < 5/50 HPF), low (2-5 ¢cm, < 5/50
HPF), intermediate (< 5 c¢m, 6-10/50 HPF or 5-10 cm, <
5/50 HPF), and high (> 5 cm, > 5/50 HPF or > 10 cm,

9 34,921

any mitotic coun |, This classification aids in surgi-

cal treatment selection or neoadjuvant and/or adjuvant

Roishidenge ~ WJGS | www.wjgnet.com

treatment planning. The risk of aggressive behavior ac-
cording to the Fletcher criteria was determined in 25 of
the 30 patients in our literature review: risk of pancreatic
EGIST aggressive behavior was high in 17 cases. The re-
maining 8 cases were intermediate risk (7 = 7; 28%) and
low risk (7 = 1; 4%).

The goal of surgical treatment, which is the most de-
sirable treatment option for primary pancreatic EGISTs,
1s complete resection with microscopically clean (RO)
margins[4’5’36]. Generally, primary surgery, surgical treat-
ment following neoadjuvant chemotherapy, and debulk-
ing surgery for metastatic and/or advanced disease are
considered in the surgical treatment of GISTs™”. Surgi-
cal treatment selection depends on pancreatic EGIST
localization. Standard or pylorus-preserving pancreati-
coduodenectomy is the optimal treatment for pancreatic
head tumors™. Duodenum-preserving pancreatic head
resection may be performed for small tumors, low-grade
tumors, or patients who cannot tolerate the Whipple pro-
cedure™, Conversely, radical surgical treatment may be
the best option for preventing locoregional and/or dis-
1131 Regional lymph node metastases are
rare in pancreatic EGIST cases, and routine systematic
regional lymph node dissection is not indicated™>'*'"". In
our patient, EGIST was diagnosed after lymph node bi-
opsy. Therefore, we suggest lymphadenectomy for cases
of pathological lymphadenopathy observed during surgi-
cal exploration and for lymph node metastasis-positive

tant metastases

cases based on intraoperative frozen section analysis.
Depending on intraoperative findings and the surgeon’s
experience, pancreaticoduodenectomy, distal pancreatec-
tomy with splenectomy, or partial pancreatic resection
may be used for treating tumors in the pancreatic tail and
corpusm. Nine and seven of the 30 patients underwent
distal pancreatectomy with splenectomy, and the Whipple
procedure, respectively.

The responses of GISTSs to conventional chemother-
apy and radiotherapy were very limited, being 10% and
5%, respectively[g’zﬂ. These response rates changed when
imatinib mesylate, an agent used for treating chronic
myelogenous leukemia, was administered to a GIST case
in the early 2000 s. Philadelphia chromosome-positive
leukemia patients carry a mutation in the BCR-4BL gene,
which is a KIT receptor family member. Additionally,
the mutated ¢-KIT and PDGFRA genes seen in GISTs
are members of the same family. Consequently, tyrosine
kinase transmembrane receptors have been targeted in
GIST treatment using two agents: imatinib mesylate and
sunitinib malate. Imatinib was the first c-KIT tyrosine ki-
nase inhibitor used for treating GISTs, specifically meta-
static and unresectable GISTs, and was approved by the
US Food and Drug Administration. Sunitinib was sub-
sequently introduced for patients who could not tolerate
imatinib or who were imatinib-resistant®*. Recently, new
tyrosine kinase inhibitors, such as nilotinib, sorafenib,
dovitinib, and dasatinib, were introduced”. Despite the
controversial approach of “which tyrosine kinase inhibi-
tor, which patient and when”, there is consensus for
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initiating imatinib treatment in patients with high mitotic
activity, gross dimensions, necrosis, and locoregional
and/or distant metastasis”™'”. Imatinib may be used as
a neoadjuvant agent to downstage gross tumor volume
for RO resection and contributes to good prognosism.
Imatinib may be used as adjuvant treatment in cases with
R1 (positive microscopic margin) or R2 (residual gross
visible tumor) resection, risk of aggressive behavior, or
poor prognostic features™. Similarly, imatinib treatment
may be used as a primary modality in metastatic or un-
resectable cases to reduce tumor size, resulting in better
prognosis[4]. Metastatic pancreatic EGIST cases benefit
from debulking surgery, which increases the efficacy of
imatinib”. The positive response to imatinib in patients
with GISTs is 60%-70%, which can extend overall sut-
vival up to 5 years'",

In conclusion, the term EGIST was introduced into
the literature in the last decade. Debates on the similati-
ties and differences between EGISTs and GISTs are
ongoing. Despite their behavioral similarities, the initial
asymptomatic period accounts for the gross tumor size
of EGISTs. The lack of comprehensive case reports
on EGISTs, including pancreatic EGISTS, limited our
evidence-based review. Long-term follow-up studies of
EGISTs are currently unavailable, limiting the amount
of available information on tumor behavior. We are lim-
ited to the case reports that have been published to date
and further immunohistochemical and genetic studies
regarding EGIST behavior and response to treatment are
needed.
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