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Abstract 

Gastrointestinal stromal tumors (GISTs) are known to originate specifically from the intestinal 

cells of Cajal located in the gastrointestinal mesenchyme. GISTs developing outside of the di-

gestive tract have barely been reported. We encountered a first case of large primary GISTs in 

the liver with cystic changes. A 63-year-old man with a past history of brain infarction visited 

our hospital. The computed tomography (CT) revealed a 6-cm and a 10-cm mass in the right 

and the caudal lobe of the liver, respectively. These tumors have marginal enhancement in the 

arterial phase; however, they presented as hypodense in the internal tumor sites. Both liver 

tumors had cystic changes. Gastrointestinal examinations using endoscopy revealed no other 

gastrointestinal tumors, and [18F]‐fluoro‐2‐deoxy‐D‐glucose positron emission tomography/CT 

revealed multiple bone metastases in addition to the liver tumors. The liver tumor specimens 

were composed of spindle cells, and the immunohistochemical staining for c-Kit and for DOG1, 

as discovered on GIST, was positive. The patient was diagnosed with primary hepatic GIST with 

cystic changes. © 2019 The Author(s) 
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Introduction 

Gastrointestinal stromal tumors (GISTs) are thought to have their origin in the interstitial 
cells of Cajal (ICCs) located in the gastrointestinal mesenchyme [1]. ICCs are morphologically 
characterized by a spindle- or stellate-shaped body, a thin perinuclear cytoplasm elongated 
into numerous long branching processes [1]. The most commonly used method to identify 
ICCs relies on the immunohistochemical detection of c-Kit, a transmembrane tyrosine kinase 
receptor [1]. GISTs are thought to arise from the gastrointestinal tract, including the esopha-
gus, stomach, small intestine, and colon, and are diagnosed by immunohistochemical criteria, 
i.e., the expression of c-Kit [2]. 

Recently, GISTs originating not only from the gastrointestinal tract but also from extra-
gastrointestinal sites have been reported [3]. Uterine GISTs, gallbladder GISTs, and pancreas 
GISTs have been reported [4–6]. With regard to the hepatobiliary system, Ortiz-Hidalgo et al. 
[5] reported that ICCs were present in the human gallbladder, and this has been definitively 
confirmed [7]. Furthermore, it has been suggested that ICCs were present in the human extra-
hepatic bile duct [8]. 

Although no ICCs have presented in human hepatocytes, primary hepatic GISTs have been 
barely reported [9]. Almost all cases of primary hepatic GISTs were resected because they had 
no distal metastasis [9]. On the other hand, few cases of primary hepatic GISTs with cystic 
changes have been reported in the literature. Here, we report a first case of GIST in the liver, 
which was accompanied by cyst formation. 

Case Presentation 

A 63-year-old man complained of epigastric discomfort and appetite loss and was admit-
ted to the Department of Gastroenterology at our hospital. He had a medical history of left-
sided cerebral infarction. No remarkable familial history existed. Upon physical examination, 
his height and weight were determined to be 167 cm and 71 kg, respectively. His liver and 
spleen were not palpable. Laboratory tests revealed a white blood cell count of 11.4 × 103/μL 
and elevated levels of C-reactive protein (1.06 mg/dL). Serum α-fetoprotein and protein in-
duced by vitamin K absence/antagonist-II (PIVKA-II) were within normal limits. 

Magnetic resonance imaging (MRI) revealed a low-intensity lesion on T1-weighted imag-
ing (WI) and a high-intensity lesion on T2-WI in the caudal lobe, and it also revealed a low-
intensity lesion on T1-WI and a high-intensity lesion on T2-WI in the right lobe. The diameter 
of the tumor in the caudal lobe was 10 cm and that in the right lobe was 6 cm. Both liver tumors 
were marginally enhanced on T1-WI after gadolinium ethoxybenzyl diethylenetriamine- 
pentaacetic acid administration (Gd-EOB-DTPA), and the interior of the tumors revealed a ho-
mogenous low-signal intensity (Fig. 1a). They were hypointense on hepatobiliary phase im-
ages on Gd-EOB-DTPA (Fig. 1b). A dynamic computed tomography scan showed that both liver 
tumors were marginally contrasted in high density in the early phase and that they were con-
trasted in iso-density in the late phase, and the internal sites of both tumors showed low-den-
sity areas (Fig. 2a, b). [18F]‐fluoro‐2‐deoxy‐D‐glucose (FDG)‐positron emission tomography 
(PET) revealed not only focal FDG uptake in the liver tumors but also multiple focal FDG up-
takes in bones (Fig. 3). From these findings, the liver tumors were suspected to be malignant 
tumors with cystic changes and bone metastasis. The patient underwent ultrasonography-
guided liver tumor biopsy. Serous fluid was not aspirated from the cystic lesion of the tumor. 
Microscopic findings showed that the liver specimens were composed of spindle cells with 
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pleomorphic nuclei arranged into short fascicles (Fig. 4a). The liver tumor immunohistochem-
ical staining for c-Kit and for DOG1, as discovered on GIST, was positive (Fig. 4b, c). These 
findings indicated the presence of GISTs in the liver. 

To investigate the origin of the liver tumors, we performed upper and lower gastrointes-
tinal endoscopy. The upper and lower endoscopic findings showed that there were no other 
malignant tumors contributing to liver and bone metastases. Due to these findings, our results 
led to a diagnosis of primary GIST in the liver with cystic changes. 

Discussion 

GISTs are known to arise from a pacemaker cell, such as the ICC [1], and can occur in the 
gastrointestinal tract, i.e., the esophagus, stomach, small intestine, and colon [2]. Recently, 
GISTs originating from outside of the gastrointestinal tract have been reported [3]. They can 
occur in the uterus, gallbladder, pancreas, and urinary bladder [4, 5, 10, 11]. Although several 
GISTs arising from outside of the gastrointestinal tract have been reported [4–6], they repre-
sent only 1% of all GISTs of defined origin [12]. Concerning the hepatobiliary system, only 9 
cases including the clinicopathological features and the treatment outcomes of primary he-
patic GISTs have been reported [9]. Eight of 9 cases were resected, and the other case under-
went radiofrequency ablation [9]. 

To examine the aspect of a hepatic tumor, imaging modalities play a pivotal role. MRI was 
performed in 3 cases; however, no characteristic findings were obtained [9]. FDG-PET was 
performed in 3 patients with hepatic GISTs, and high accumulation of FDG was found in he-
patic tumors. The majority of GISTs present heterogenous enhancement of contrast agents 
[13]. Previous reports have shown that hepatic metastases from GISTs were heterogenous, 
hypodense lesions with progressive, concentric enhancement [13]. In the present case, GISTs 
were marginally contrasted in high density in the early phase and were contrasted in iso-den-
sity in the late phase. This indicates that our case is similar to hepatic metastasis from GISTs, 
which reveals concentric enhancement. 

The main concern about GISTs in an unusual location has been whether the tumor is gen-
uinely a primary tumor outside of the gastrointestinal tract or a metastasis from the gastroin-
testinal tract. The most common metastatic sites of GISTs of the gastrointestinal tract are the 
liver and peritoneum [14, 15]. Our case showed that the histological and immunohistochemi-
cal findings strongly supported the diagnosis of GIST, and the radiological findings revealed 
that these tumors were located in the liver. Furthermore, the examination with upper and 
lower endoscopy revealed no tumors in the gastrointestinal tract. These findings support the 
manifestation of primary hepatic GISTs. 

GISTs usually form a solid mass, sometimes presenting with focal cysts or calcification; 
however, GISTs rarely present with predominantly cystic changes. In GISTs from the gastro-
intestinal tract, tumors with regions of hemorrhage or necrosis may contribute to large cystic 
spaces [16], and GISTs often reveal extensive cystic changes in response to treatment with 
tyrosine kinase inhibitors [17, 18]. In our case, the diameters of the tumors were 10 and 6 cm, 
and almost the entire tumor volumes were occupied by a cystic lesion. However, serous fluid 
was not aspirated from the tumors when the patient underwent liver biopsy, and the patient 
had not undergone any treatment before our diagnosis. The reason for extensive cystic for-
mation constituting the major portion of the GISTs thus remains unclear. During tumor pro-
gression, massive necrotic changes of tumor cells might have occurred [19]. 
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In conclusion, we describe a first case of primary hepatic GISTs with cystic formation. Tu-
mors with regions of hemorrhage or necrosis might contribute to large cystic spaces. 

Statement of Ethics 

Consent was obtained from the patient for the publication of this case report. 

Disclosure Statement 

All authors declare no conflicts of interest. 
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Fig. 1. a Magnetic resonance imaging revealed that the liver tumors in the right and the caudal lobes were 

marginally enhanced on T1-weighted imaging after gadolinium ethoxybenzyl diethylenetriaminepent-

aacetic acid administration (Gd-EOB-DTPA), and the interior of the tumors revealed homogenous low-sig-

nal intensity. b Both liver tumors were hypointense on hepatobiliary phase images on Gd-EOB-DTPA. Ar-

rows indicate the liver tumors. 
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Fig. 2. a Computed tomography revealed that the liver tumors in the right and the caudal lobes were mar-

ginally contrasted in high density in the early phase. b Both liver tumors were contrasted in iso-density in 

the late phase. Arrows indicate the liver tumors. 
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Fig. 3. [18F]‐fluoro‐2‐deoxy‐D‐glucose (FDG)‐positron emission tomography revealed not only focal FDG 

uptake in the liver tumors but also multiple focal FDG uptakes in bones. Arrows indicate focal FDG uptakes 

in bones. 
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Fig. 4. a Hematoxylin and eosin staining showed that the liver tumor was composed of spindle cells with 

pleomorphic nuclei arranged into short fascicles. b The immunohistochemical staining for c-Kit was posi-

tive. c The immunohistochemical staining for DOG1 was positive. d The immunohistochemical staining for 

control was negative. Original magnification, ×200. 
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