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Coexisting and possible primary extra-gastrointestinal stromal
tumors of the pancreas and liver: A single case report
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Abstract. Gastrointestinal stromal tumors (GIST) are
mesenchymal neoplasms of the gastrointestinal tract (GI)
that are defined, in part, by the expression of CDI117, a c-Kit
proto-oncogene protein. GISTs emerge outside of the GI at
a very low frequency, typically in a single organ or location.
GISTs that occasionally emerge outside of the GI are classified
as extra-gastrointestinal stromal tumors (EGIST). The present
study reports an extremely rare case of EGIST detected in the
pancreas and the liver. The pancreatic and liver tumors were
4.5x2.5 cm and 2.0x1.5 cm in size, respectively. Both tumors
consisted of CD117-positive spindle cells with a similar mitotic
rate of 1-2 per 50 high power fields. The pancreatic and the
hepatic EGISTs were at a low risk of malignancy, and both
tumors were proposed to be primary stromal tumors. To the
best of our knowledge, this is the first report of likely primary
EGIST identified in the pancreas and liver of the same patient.

Introduction

Gastrointestinal stromal tumors (GIST) are mesenchymal
neoplasms of the gastrointestinal (GI) tract, the incidence of
which is low 10-20 per 100,000 individuals in China (1,2). The
mainstay of treatment is resection, and anticancer and biological
therapy may be used in cases of extensive metastasis. One of
the characteristic features of GISTs is the expression of CD117,
a c-Kit proto-oncogene protein. The tumors most commonly
occur in the GI tract from the esophagus to the anus (3-5);
however, tumors expressing CD117 occasionally arise in loca-
tions adjacent to, but outside of, the GI tract. GISTs have been
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reported in the omentum, mesentery, gallbladder, prostate
and retroperitoneum (6-9). GISTs arising outside of the GI
track are classified as extra-gastrointestinal stromal tumors
(EGISTs) (9). EGIST is rare, with an estimated incidence of
1.5-6.0% worldwide (1,2). However, due to the rarity of EGIST,
mortality rates remain unclear. EGIST refers to tumors derived
from the omentum, mesentery or retroperitoneal soft tissue;
however, these tumors originate in the stroma and possess no
definitive type of cell differentiation, and are not associated
with intestinal and digestive tract serosa (7). EGIST has been
reported in the omentum, mesentery, bladder, gallbladder,
pancreas, uterus and retroperitoneum (1,6,7,10). The treat-
ment for EGISTs is resection, if possible. Primary pancreatic
EGISTs are rare in the clinic and in the literature, with only
~20 cases reported to date (11-28). Similarly, hepatic EGIST
is also rare (29-31). The occurrence of a primary pancreatic
EGIST accompanied by a primary hepatic EGIST in the same
patient is, therefore, considered to be an extremely rare event.
The present study reports a case of primary pancreatic EGIST
accompanied by an apparent primary hepatic EGIST.

Case report

A 56-year-old female patient was admitted to The First
Hospital of Jilin University (Changchun, China) in July 2014,
10 days after solid lesions were detected in the pancreas
and liver during a routine physical examination at the same
hospital. Findings from general examination upon admission
included: No skin or sclera jaundice, abdominal pain, bloating,
nausea, vomiting, discomfort or palpable abdominal mass.
There was also no history of pancreatitis or abdominal trauma.
A 5.2x3-cm hypoechoic lesion was detected in the pancreatic
body and a 2.4x1.7-cm hypoechoic lesion was detected in the
left hepatic lobe by ultrasound (iU Elite; Philips Healthcare,
Andover, MA,USA) Fig. 1A and B, respectively), indicating
the existence of space-occupying lesions in the pancreas and
liver. To further characterize the lesions following ultrasound,
the patient underwent analysis with contrast-enhanced ultra-
sonography (CEUS), using SonoVue ultrasound contrast agent
(Bracco, Milan, Italy) and color Doppler diagnostic apparatus
(model LOGIQ E9; GE Healthcare, Pittsburg, PA, USA). The
lesion at the pancreatic body was highly enhanced in the
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Figure 1. Ultrasound images revealing hypoechoic lesions (arrows) at the
(A) pancreatic body and (B) hepatic left lateral lobe.

arterial phase by CEUS and a washout of this enhancement
was observed in the venous phase (Fig. 2A). The lesion at
the left lobe of liver was quickly and highly enhanced at the
periphery of the lesion (rim enhancement) in the arterial phase,
but it began to fade in the venous phase (Fig. 2B). The washout
of the enhancement in the liver lesion occurred considerably
earlier than in the surrounding hepatic parenchyma. The
CEUS results suggested that the lesion at the pancreatic body
was a primary malignant tumor, while the lesion in the left
hepatic lobe was likely a metastatic malignant tumor. Plain
and enhanced computed tomography (CT) scans were subse-
quently performed by intravenous injection with the contrast
agent iopromide (Bayer Healthcare, Whippany, NJ, USA) and
scanning with a dual-source 64-slice SOMATOM Definition
AS (Siemens AG, Berlin, Germany). Plain and enhanced CT
scanning detected a 5.7x2.7-cm visible low-density lesion in
the pancreatic body, and the image was intensified relatively
poorly on the enhanced scan (Fig. 3). The plain CT also
revealed a 2.2-cm diameter low-density lesion close to the top
of the left hepatic lobe near the diaphragm, and a slight edge
enhancement was observed on the enhanced scan (Fig. 4). The
CT scan results suggested a pancreatic cancer accompanied
by a low-density lesion in the liver, and could not rule out the
possibility of hepatic metastasis. The clinical diagnosis, there-
fore, was malignant pancreatic cancer with hepatic metastases.

Figure 2. Contrast-enhanced ultrasonography images following injection
with Sonovue ultrasound contrast agent revealing (A) high-contrast enhance-
ment (arrow) in the arterial phase at the pancreatic body and (B) quick rim
enhancement (arrow) in the arterial phase at the periphery of the hepatic left
lateral lobe lesion.

Exploratory laparotomy was subsequently performed.
Tumors measuring ~4.5x2.5x2.0 cm and ~2.0x1.5x1.5 cm were
identified in the pancreatic body and the left hepatic lateral
lobe, respectively, during the probing procedure. Lesion cells
were collected by fine needle aspiration and cytological exam-
ination revealed atypical cells, with an increased cell volume
and enlarged and mitotic nuclei, suggesting the possibility of
malignant pancreatic and hepatic tumors. Following receipt
of written informed consent from the patient's family, tumor
biopsy procedures for pathological diagnosis were conducted.
Biopsy tissues were fixed in 10% neutral buffered formalin
(Fuzhou Maixin Biotech Co., Ltd., Fuzhou, China), embedded
in paraffin (Leica Microsystems, Wetzlar, Germany) and
sectioned (3-5 pm thickness; model no., 2235; Leica Micro-
systems). The sections were stained with hematoxylin and
eosin (Fuzhou Maixin Biotech Co., Ltd.) and observed under
a microscope (Olympus BX51; Olympus Corporation, Tokyo,
Japan). Pathological findings in the hepatic and pancreatic
biopsy tissues indicated that the tumors were mitotic spindle
cell tumors with mitotic activity of 1-2 per 50 high-power
fields (HPF; Fig. 5). The stromal tumor diagnosis was further
supported by the following immunohistochemical staining
results in liver and pancreas tissues: Vimentin (+), CDI117 (+),
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discovered on GIST-1 (+), Ki-67 (60% +), S-100 (-), CD34 (),
cytokeratin (-), smooth muscle actin (-), Des (-) and epithelial
membrane antigen (-). Each tumor was treated separately.
On July 9, 2014, 42 '"Todine radioactive particles (half life,
2 months; energy/particle, 28.37 keV; Shanghai Xinke Phar-
maceutical Co., Ltd., Shanghai, China) were implanted in the
pancreatic cancer lesion and a microwave ablation therapy was
used to target the hepatic lesion. Following these therapeutic
techniques, on July 13, 2014, oral Gleevec (400 mg; Novartis,
Basel, Switzerland) was administered daily for the following
3 years. The combination of these adjuvant therapies is a novel
strategy. The patient is currently undergoing close follow-up
via telephone interview to determine the efficacy of this
novel treatment strategy, and at each follow-up is advised to
continue taking Gleevec. Follow-up telephone interviews were
conducted in October 2014, January 2015 and June 2015. The
most recent follow-up was in December 2015, and the patient
reported that she had presented at another hosptial with
abdominal metastasis. Currently, the patient is alive. Written
informed consent was obtained from the patient for the publi-
cation of the present study.

Discussion

A conclusive diagnosis of EGISTs relies on pathological
examination of the tumor specimen (4). The finding in the
present study that both tumor tissues consisted of spindle cells
provided direct evidence for the diagnosis of stromal tumors in
the pancreas and the liver. Additional evidence was obtained
from immunophenotyping of tumor cells by immunohisto-
chemical staining, which revealed positive CD117 expression in
the tumor cells. CD117, a c-Kit receptor tyrosine kinase, is the
fingerprint marker that differentiates GISTs from true smooth
muscle tumors and it is expressed in 95% of GISTs (12,32-34).
Thus, the final diagnosis in the present case of two extra-GI
tumors of the pancreas and liver is reliable and valid. However,
the next challenge was determining whether the hepatic
EGIST was primary or metastatic. Accurate differentiation
of in situ tumors from metastatic tumors is important during
the selection of treatment strategies, prediction of prognosis
and provision of psychological patient care, as the actions
taken in all these cases fundamentally depend on the extent
of tumor malignancy. When two different sizes of stromal
tumors were identified in the pancreas and liver, there were
two possibilities: i) Both tumors were primary or ii) one tumor
was metastatic. If one of the tumors was not primary, the like-
lihood of liver metastasis was high, as the hepatic tumor was
half the size of the pancreatic tumor. If the hepatic EGIST was
considered metastatic, the pancreatic EGIST had to be highly
malignant. When all data was re-evaluated during the writing
of the current report, uncertainty regarding the malignancy of
the pancreatic tumor was raised.

The following are evidence and reasoning supported a
diagnosis of primary hepatic EGIST in the present study: i) The
most widely accepted criteria used to predict stromal tumor
behavior are tumor size and mitotic rate (4), and the pancreatic
tumor size (4.5x2.5x2.0 cm) and mitotic activity (1-2/50 HPF)
in the current case suggested a low risk of malignancy. Thus,
the low risk of malignancy indicated that the probability of
metastasis was also low. ii) Furthermore, considering the low
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Figure 3. Computed tomography contrast-enhanced image revealing a
relatively low degree of enhancement at the pancreatic body lesion (arrow)
following intravenous injection with the contrast agent iopromide.

Figure 4. Computed tomography contrast-enhanced image revealing slight
enhancement at the periphery of the lesion of the left hepatic lateral lobe
(arrow) following intravenous injection with the contrast agent iopromide.

Figure 5. Hematoxylin and eosin staining of the pancreatic biopsy specimen
revealing a stromal tumor composed of spindle cells (magnification, x100).
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risk of malignancy, it is unlikely that the pancreatic tumor
began metastasizing when the tumor was 2.5 cm, which is the
estimated size of the tumor assuming that the primary and
metastatic tumors are growing at a similar rate. For example,
in a previous patient with a pancreatic EGIST of 6x5 cm and
12-15 mitoses per 50 HPF, no metastasis in the form of a liver
space-occupying lesion was observed until 2 years later (25).
iii) Finally, there was a possibility that a mural GIST experi-
enced extensive extramural growth, resulting in an eventual
loss of connection with the gut wall (9). The lost tumor cells
may have first successfully seeded in the pancreas, before later
seeding in the liver, as primary EGIST of liver has been previ-
ously reported (29-31).

An important consideration is that when a non-stromal
tumor is detected in the liver subsequent to the detection of
a malignant tumor in other organs, such as the colon/rectum,
lung or breast, it can generally be safely assumed that the tumor
detected in the liver is metastatic. However, two possibilities
exist when the same stromal tumor cell types are identified
at simultaneously in two different locations: i) The first possi-
bility is that both tumors are primary and ii) the second is
that one of the tumors is metastatic. If the tumor is at a low
risk of malignancy, the hepatic EGIST may have been depos-
ited from the same origin that seeded the pancreatic EGIST;
however, if the malignancy of the tumor is high, the hepatic
tumor may have originated from the pancreatic EGIST. The
existence of these two possibilities highlights the challenge of
differentiating between primary and metastatic EGIST. If the
two EGISTs were simultaneously identified in two different
organs and if both EGISTs were at low risk of malignancy then
the possibility of a primary tumor must be considered.

CEUS demonstrated rim enhancement at the periphery
of the lesion in the left lobe of the liver in the arterial phase
that began to fade in the venous phase. The washout of the
enhancement occurred considerably earlier in the lesion than
in the surrounding hepatic parenchyma. However, these find-
ings only suggest the presence of a likely hepatic tumor and,
furthermore, could not distinguish between a primary and a
metastatic tumor, as the two tumor types may exhibit similar
rim enhancements at their periphery by CEUS (35,36).

CEUS has been increasingly used for the early diagnosis
of metastatic tumors in the liver following the confirmation
of primary malignant cancer in the colon/rectum, lung, GI
tract, pancreas or breast, as malignant tumors in those organs
are associated with a high frequency of liver metastasis. The
typical CEUS findings in nearly all hypovascular metastasis
include varying degrees of contrast enhancement in the arterial
phase, particularly in the periphery (rim enhancement) (35).
However, an irregular rim enhancement in the periphery of the
lesion is also frequently observed in primary liver cancer (36);
therefore, this feature is not a specific enough to distinguish
between a metastatic and primary lesion. Thus, CEUS find-
ings can only serve as an indicator of the presence or absence
of a space-occupying lesion in the liver. The suggestion of
metastasis by CEUS is predominantly based on the presence
of malignant tumors previously confirmed in other organs.
Therefore, as established in the current case, the simulta-
neous identification of low malignancy stromal tumors in the
pancreas and the liver make it impossible for CEUS findings
alone to provide definitive evidence of metastasis.
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The origin of EGISTs remains controversial, however,
at least two hypotheses appear reasonable. One hypothesis
assumes that interstitial cells of Cajal (ICCs) are the likely
source of the genesis of GISTs (7). ICCs are pacemaker cells
that are located throughout the wall of the GI tract, as their
function is to regulate the movement of the GI track. If ICCs
are the origin cells of EGISTs, the extensive presence of ICCs
along the GI track presents an anatomical and pathophysi-
ological opportunity for the occurrence of GISTs in any part
of GI track. Additionally, the distribution of ICCs also enables
a scenario in which ICC-derived tumor cells may escape and
deposit outside of the GI track. For example, the extensive
extramural growth of mural GISTs may result in complete
loss of contact with the muscularis propria (9), leading to
tumor cells being scattered outside of the GI tract. Not all
tumor cells deposited in different organs or locations would
survive; however, the survival, growth and proliferation of just
one or more cells may result in the generation of one or more
primary EGISTs in different organs or locations (37). This
theory provides a reasonable explanation for the emergence
of primary EGIST in the pancreas and liver in the present
study. The molecular fingerprint of ICC is the expression of
the c-Kit receptor tyrosine kinase (CD117 antigen). The posi-
tive detection of CD117 in the pancreatic and hepatic EGIST
cells in the current case is in agreement with this hypothesis.
The alternate hypothesis is that GISTs actually arise from
a common precursor cell of ICCs and smooth muscle cells,
which accounts for their ability to grow inside and outside of
the GI tract (37). Molecular investigations have confirmed the
presence of Cajal-like interstitial cells within extra-digestive
organs and vessels. For example, the existence of ICCs has
recently been demonstrated in the human exocrine pancreas,
and these cells have a phenotype similar to that of enteric
ICCs (38). This theory indicates that primary EGISTs may
simultaneously occur in different organs of the same patient
when the conditions for facilitating the growth of Cajal-like
cells are triggered in these locations. Although each hypothesis
postulates a different origin, both describe a scenario where it
is possible for more than one primary EGIST to simultane-
ously emerge in different organs or locations.

Surgery represents the first choice for treating resectable
pancreatic and hepatic EGISTs (33). For unresectable patients,
the tyrosine kinase inhibitor imatinib mesylate (Gleevec) is the
primary drug available for treatment (39). In the present case,
although unable to perform a complete surgical resection,
radioactive particles were implanted into the pancreatic tumor
and a microwave therapy technique to target the hepatic EGIST
was performed. Following these therapeutic techniques, oral
Gleevec was regularly administered. The combination of these
adjuvant therapies is a novel strategy. The patient is currently
undergoing close follow-up to determine the efficacy of this
novel treatment strategy, and at each follow-up appointment is
advised to continue taking Gleevec. The most recent follow-up
appointment was in November 2015, and the patient presented
with abdominal metastasis.

In summary, the present study reports a case with EGIST
diagnosed in the pancreas and liver. To the best of our
knowledge, this report is the first to provide evidence that
primary EGIST can emerge independently in two different
organs of the same patient. The present study highlights the
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underappreciated clinical challenge of differentiating between
primary and metastatic stromal tumors when both tumors
have a low malignancy risk and are detected simultaneously.
The possible mechanism by which two primary EGISTs may
arise in two different organs is also discussed.
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