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Gastrointestinal stromal tumors (GISTs) are rare mesenchymal tumors derived from pre-
cursors of the interstitial cells of Cajal that commonly arise from the stomach or small
intestine. These tumors usually contain KIT and/or PDGFRA mutations, which encode type
Il receptor tyrosine kinases. Approximately 10% of GISTs originate from sites other than
the gastrointestinal tract, such as the mesentery, urinary bladder, retroperitoneum, pan-
creas, gallbladder, and liver. These tumors are hypothesized to originate from interstitial
Cajal-like cells or undifferentiated pluripotent mesenchymal cells outside the gastroin-
testinal tract. Primary hepatic GISTs are rare, with most hepatic GISTs being secondary.
Here, we report the case of a 69-year-old woman with a rare primary hepatic GIST. The
hepatic GIST, measuring 13.5 cm, was incidentally discovered in the right liver lobe and
exhibited heterogeneous arterial phase hyperenhancement, washout, diffusion restric-
tion, low signal intensity in the hepatobiliary phase, intratumoral hemorrhage, necrosis,
and fluid-fluid levels. Imaging revealed no evidence of extrahepatic primary lesions. GIST
was pathologically confirmed via percutaneous biopsy and subsequent surgical resection.
Despite adjuvant imatinib therapy, the tumor recurred with peritoneal seeding 15
months postoperatively.
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INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are rare mesenchymal tumors with an estimated
annual incidence of 4.3-22 per million [1]. These tumors usually possess activating onco-
gene mutations, mostly KIT and/or PDGFRA, which encode type Il receptor tyrosine ki-
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nases [2]. GISTs most commonly originate from the gastroin-
testinal tract, including the stomach (60%-65%), small
intestine (20%-25%), rectum (3%-5%), colon (1%-2%), and
esophagus (1%) [2]. However, they can also originate from
other organs, such as the omentum, mesentery, urinary blad-
der, retroperitoneum, pancreas, gallbladder, and liver [3]. These
tumors, known as extra-gastrointestinal stromal tumors
(EGISTs), account for approximately 10% of all GISTs with
identifiable primary sites [4]. GISTs originate from precursors
of the interstitial cells of Cajal (ICCs). Although the exact car-
cinogenesis of primary hepatic GIST is yet to be demonstrated,
interstitial Cajal-like cells (ICLCs) and ICCs are the probable or-
igins [5]. ICLCs are present in rhythmically active structures
such as the heart, urinary bladder, gallbladder, and along the
portal vein scaffold and have a similar structure and function
as ICCs [6]. Another theory proposes that primary hepatic GISTs
originate from ICCs that emerge from undifferentiated plurip-
otent mesenchymal cells outside the gastrointestinal tract [7].
Herein, we describe a rare case of primary hepatic GIST with-
out any other identifiable primary sites.

CASE REPORT

A 69-year-old woman was referred to Severance Hospital,
Seoul, Korea for a liver mass incidentally detected on low-dose
chest computed tomography (CT) as part of a routine health
check-up. The patient had no medical history except for thyroid
cysts and tiny lung nodules (< 1 cm in size) that remained un-
changed for > 2 years; thus, they were presumed to be benign.
The abdominal mass was asymptomatic. She tested negative
for hepatitis B virus surface antigen and hepatitis C virus anti-
body. Her serum alpha-fetoprotein (5.4 ng/mL), prothrombin
induced by vitamin K absence or antagonist-Il (13 mAU/mL),
carcinoembryonic antigen (0.92 ng/mL), and carbohydrate an-
tigen 19-9 (3.3 U/mL) levels were within the normal range.
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The patient underwent liver dynamic CT, which revealed a
heterogeneous low-attenuating mass of approximately 13.5 cm
involving liver segments 4 and 8 (Fig. 1). The mass showed het-
erogeneous enhancement in the arterial phase and washout in
the portal and delayed phases. The central area of the tumor
exhibited no obvious enhancement, suggesting necrosis. More-
over, a small hypoenhancing nodule was identified in liver
segment 2 in the portal venous phase. The initial differential
diagnoses were cavernous hemangioma and hepatocellular
carcinoma (HCC) for large hepatic mass, small hemangioma
and intrahepatic metastasis for liver segment 2 lesion.

The patient underwent gadoxetic acid-enhanced liver dy-
namic magnetic resonance imaging (MRI) for further evalua-
tion (Fig. 2). The MRI revealed a mass measuring approximately
13.5 cm in liver segments 4 and 8 abutting the hepatic cap-
sule. The mass exhibited low signal intensity with focal areas
of high signal intensity in the pre-contrast T1-weighted image,
suggesting an intratumoral hemorrhage. The mass showed
heterogeneous arterial phase hyperenhancement, washout in
the portal phase, low signal intensity in the transitional and
hepatobiliary phases, and diffusion restriction. The central por-
tion of the tumor was necrotic, with several foci of fluid-fluid
levels in the T2-weighted image. A small hypoenhancing nod-
ule in liver segment 2 demonstrated moderately high signal
intensity on T2-weighted imaging and diffusion restriction,
similar to the large mass. Although the patient was not at high
risk of HCC, HCC could not be excluded based on imaging
findings; therefore, an ultrasound-guided percutaneous liver
biopsy of the large mass was performed. The pathological find-
ing was a malignant spindle cell tumor with diffuse, strong pos-
itivity for c-KIT and discovered on gastrointestinal stromal tumor
1 (DOG1) in the tumor cells, which supported the diagnosis of
GIST. After the biopsy, the patient underwent positron emission
tomography-CT, which showed intense "*F-fluorodeoxyglucose
uptake only in the liver mass, with no extrahepatic focal up-
take (Fig. 3).

Fig. 1. Liver dynamic computed tomography (CT) image showing two liver masses. Liver dynamic CT scan with precontrast (A), arterial (B),
portal (C), and delayed (D) phases. An hepatic mass of approximately 13.5 cm in liver segments 4 and 8 showing hypoattenuation in the pre-
contrast scan (A), heterogeneous enhancement in the arterial phase (B), and washout in the portal (C) and delayed (D) phases. The central
area of the tumor exhibits no obvious enhancement in the portal or delayed phases, suggesting necrosis. In addition, a small hypoenhancing
nodule in liver segment 2 is detected in the portal phase (C, arrow).
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Fig. 2. Gadoxetic acid-enhanced magnetic resonance imaging (MRI) findings of the liver masses. Gadoxetic acid-enhanced MRI with pre-con-
trast (A), arterial (B), arterial subtraction (C), portal (D), transitional (E), and hepatobiliary (F) phases, T2-weighted images (G), diffusion-
weighted images (b = 800 s/mm?) (H), and apparent diffusion coefficient map (I). The large mass involving liver segments 4 and 8 showed low
signal intensity with foci of high signal intensity in the pre-contrast T1-weighted image (A), suggesting focal hemorrhage. The mass shows
heterogeneous arterial hyperenhancement (B, C), washout in the portal phase (D), and low signal intensity in the transitional and hepatobili-
ary phases (E, F). The central area of the large mass is not enhanced, suggesting necrosis. In the T2-weighted image (G), the large mass exhib-
its heterogeneous intensity with a central necrotic area and several foci at the fluid-fluid level (arrows). On diffusion-weighted imaging, the
mass lesion shows diffusion restriction (H, I). There was another tiny nodular lesion in liver segment 2, with moderate hyperintensity in the

T2-weighted image and diffusion restriction (arrowheads) (G-I).

The patient underwent right trisectionectomy and wedge
resection of liver segment 2 (Fig. 4). Gross examination of the
hepatic tumor revealed a well-demarcated, whitish-to-pinkish
multinodular hemorrhagic mass measuring approximately
16.0 x 15.0 x 8.0 cm. The smaller hepatic tumor in liver seg-
ment 2 was ill-demarcated and whitish and measured approxi-
mately 0.7 x 0.7 x 0.5 cm. The larger mass exhibited diffuse
positivity for both c-KIT and DOG1, whereas the smaller tumor
exhibited diffuse positivity for c-KIT, supporting the diagnosis of
GIST and in line with the previous percutaneous biopsy result.
Because no other primary site of GIST was identified, the diag-
nosis of primary hepatic GIST with a small intrahepatic metas-
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tasis in segment 2 was confirmed. The mitotic count of the
large tumor was 7 mitoses/50 high-power fields. Tumor size,
tumor site, and mitotic count corresponded to those of a high-
risk group, according to the 2008 modified National Institutes
of Health (NIH) criteria. The patient received adjuvant imatinib
therapy (200 mg/day) because of the high-risk features.

Fifteen months after the resection, follow-up abdominal CT
revealed possible peritoneal seeding nodules (Fig. 5). All gross-
ly visible seeding nodules were surgically resected and patho-
logically confirmed as metastatic GIST. The patient received
palliative sunitinib treatment (25 mg/day) after metastasec-
tomy and has remained recurrence-free for 9 months.
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Fig. 3. "®F-fluorodeoxyglucose ("*F-FDG) positron emission tomography-computed tomography of the torso. A: High '®F-FDG uptake is noted
at the periphery of the liver mass. B: No extrahepatic '®F-FDG focal uptake is observed in the maximal intensity projection image.

DISCUSSION

GIST is the most common mesenchymal tumor of the gas-
trointestinal tract [1,7]. Because protein expressions of ¢-KIT
and DOG1 are observed in most (> 95%) GISTs, they are con-
sidered useful diagnostic markers [7]. GIST can arise anywhere
along the gastrointestinal tract, but the most frequent loca-
tions are the stomach and small intestine. EGISTs that arise
outside the gastrointestinal tract constitute 10% of all GISTs
[4]. EGISTs of various origins have been reported, including
the mesentery, retroperitoneum, omentum, vagina, pancreas,
ovaries, and liver [7]. Primary hepatic GISTs are exceedingly
rare, and only 34 cases were reported until 2020 [5].

Considering the rarity of primary hepatic GISTs, limited stud-
ies have reported their imaging findings; nonetheless, they
exhibit imaging findings similar to those of GISTs in other or-
gans and are typically accompanied by heterogeneous en-
hancement, necrosis, and cystic changes when the tumor size
is large [5]. One case report demonstrated heterogeneous ar-
terial phase hyperenhancement and washout in the delayed
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phase on CT, and another reported mild heterogeneous arteri-
al phase enhancement and hypoattenuation in the portal and
delayed phases [3,8]. Other cases exhibited prolonged uneven
enhancement or an entirely cystic appearance [5]. Our case
demonstrated mixed solid and cystic tumors with heteroge-
neous signal intensity, fluid-fluid levels on T2-weighted imag-
ing, and diffusion restriction. Focal T1 hyperintensity was also
observed, probably due to the intratumoral hemorrhage. For
the dynamic enhancement pattern, focal arterial phase hyper-
vascularity, washout in the portal phase, and non-enhancing
necrotic areas until delayed-phase images were observed. Due
to the presence of heterogeneous arterial phase hyperenhance-
ment and washout, the possibility of HCC or sarcomatoid HCC
was considered. However, given the presence of prominent ne-
crosis and fluid-fluid levels, GIST, neuroendocrine tumor, and
undifferentiated embryonal sarcoma are the differential diag-
noses. HCC often occurs in high-risk patients (such as those
with liver cirrhosis and positivity for hepatitis B virus surface
antigen) and is associated with elevated alpha-fetoprotein level.
Undifferentiated embryonal sarcoma appears as a multiseptat-
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ed cystic lesion due to abundant myxoid stroma causing high
signal intensity on T2-weighted imaging [9]. Primary or meta-
static neuroendocrine tumors are hypervascular tumors with
central necrosis and fluid-fluid levels. Cavernous hemangiomas
often demonstrate nodular peripheral and centripetal fill-in;
however, the enhancement pattern can vary and occasionally
reveal fluid-fluid levels. Bright T2-signal intensity and ab-
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sence of diffusion restriction are indicative of hemangioma.
Primary hepatic GISTs generally show poorer prognosis than
gastric or small intestinal GISTs because of their larger size,
higher mitotic index, and subsequent higher NIH risk catego-
ry, thus requiring adjuvant chemotherapy. One study compar-
ing 11 primary hepatic GISTs and 356 gastric or small intesti-
nal GISTs reported two GIST-related deaths, two recurrences,

S

Fig. 4. Gross, histologic, and immunohistochemical findings of the tumor. Gross examination of the hepatic tumors (A, B) revealed a well-de-
marcated whitish-to-pinkish mass of approximately 16.0 cm with necrosis and hemorrhage in the central portion (A). B: Another 0.7-cm whit-
ish hepatic tumor (arrow) is observed in liver segment 2. C: The tumors are composed of spindle cells with eosinophilic fibrillary cytoplasm (he-
matoxylin-eosin staining, x100). D: Necrosis and hemorrhage are noted in the central portion of the large mass (hematoxylin-eosin staining,
x20). The masses show diffuse positivity for both c-KIT (E, x100) and discovered on gastrointestinal stromal tumor 1 (DOG1) (F, x100), support-

ing the diagnosis of gastrointestinal stromal tumor.
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Fig. 5. Abdominal computed tomography 15 months after hepatic resection. Multiple peritoneal seeding nodules are suspected in the peri-
toneal cavity (arrows): the perisplenic area (A), right subphrenic area, left gastric area (B), and along the right paracolic gutter (C, D).

and two metastases from primary hepatic GISTs during 27.1
months of follow-up, and 33.3% of the 5-year disease-specif-
ic survival rates were poorer than those of stomach or small
intestinal GISTs [10].

The treatment of primary hepatic GISTs is similar to that of
GISTs of other organs of the gastrointestinal tract. As most
primary hepatic GISTs belong to the NIH high-risk group, lesion
resection and adjuvant tyrosine kinase inhibitor chemotherapy,
such as imatinib, are required [5]. Our patient also received ad-
juvant imatinib therapy after tumor resection because of the
high-risk classification. However, peritoneal seeding nodules
were detected at 15 months postoperatively. Although the
large hepatic mass abutted the hepatic capsule, there was no
gross evidence of tumor rupture on imaging. Microscopic rup-
ture of the tumor or iatrogenic peritoneal dissemination dur-
ing percutaneous biopsy or hepatic resection could be poten-
tial causes of peritoneal seeding metastasis after surgery.
Primary hepatic GISTs tend to grow rapidly and may cause rup-
ture or bleeding, which may necessitate transarterial emboli-
zation. Radiofrequency or microwave ablation can be performed
for small tumors. In the case of resistance to tyrosine kinase
inhibitors, liver transplantation may improve survival [5].

In conclusion, we present a rare case of a primary hepatic
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GIST that was discovered incidentally, which was confirmed by
surgical resection and recurred despite adjuvant imatinib ther-
apy. Although primary hepatic GISTs show various radiological
findings and are rare, radiologists should consider the possibil-
ity of primary hepatic GIST in patients with hypervascular he-
patic masses, no risk factors of HCC, and normal level of serum
markers for HCC.
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