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Primary gastrointestinal stromal tumor of the liver:
A case report and review of the literature

XIAOBIN CHENG, DONG CHEN, WENBIN CHEN and QINSONG SHENG

Department of Colorectal Surgery, The First Affiliated Hospital, School of Medicine,
Zhejiang University, Hangzhou, Zhejiang 310003, PR. China

Received March 10, 2015; Accepted March 18, 2016

DOI: 10.3892/01.2016.4981

Abstract. Gastrointestinal stromal tumors (GISTs) are the
most common mesenchymal tumors located in the alimentary
tract. A small portion of GISTs are observed in extra-gastro-
intestinal regions, primarily in the omentum, mesentery and
retroperioneum, and these types of GISTs are referred to as
extra-gastrointestinal stromal tumors. The present study
reports of a patient with unique primary liver GIST. The
patient underwent en bloc resection and post-operative admin-
istration of imatinib, and subsequently experienced a good
prognosis. The present case is followed by a brief review of
reported cases of liver GISTs identified in the literature. The
literature revealed that primary liver GISTs are usually large
in size and possess a high mitotic index, which contributes to
malignant characterization, thus classifying these tumors as
high-risk. En bloc resection remains the mainstay of treatment
for resectable primary liver GISTs. However, the prognosis of
these patients is not favorable. Perioperative administration of
imatinib may be useful to a certain extent, and interventional
therapy, including radiofrequency ablation, should be consid-
ered.

Introduction

Gastrointestinal stromal tumors (GISTs) are rare tumors
located in the alimentary tract, which originate from mesen-
chymal tissues, and have gene mutations, most often mast/stem
cell growth factor receptor (CD117) and platelet-derived
growth factor receptor-a (1). In Europe, the estimated annual
incidence of clinically detected GISTs is 10 cases per million
individuals, and the age-adjusted incidence is 7 cases per
million individuals in Europe and the USA. However, at
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present the global incidence of GISTs remains unknown (2).
GISTs may arise anywhere along the gastrointestinal tract,
but are identified primarily in the stomach (50-60%) and
small intestine (30-35%), and less frequently in the colon and
rectum (5%) and oesophagus (<1%) (3). Previously, a few cases
of GISTs were diagnosed outside the gastrointestinal tract,
usually in the omentum, mesentery or retroperioneum (4).
This type of GIST is referred to as an extra-gastrointestinal
stromal tumor (EGIST), which contributes to <5% of all
GISTs (3). In addition, to the tumor size and mitotic index, the
malignant behavior of a GIST is associated with the primary
location (3). EGISTs possess a higher malignant potential and
risk of recurrence following surgery compared with GISTSs in
the alimentary tract (3). Other unusual primary anatomic loca-
tions of GISTs have also been reported, including the liver (5),
pancreas (6), mediastinum (7) and gall bladder (8). The
standard treatment for resectable GISTs is en bloc resection.
The majority of patients may also benefit from perioperative
administration of tyrosine kinase inhibitors (2). The estimated
5- and 15-year recurrence-free survival rates for GISTs treated
with surgery alone are 70.5 and 59.9%, respectively (2). As with
GIST, complete surgical resection is the primary treatment for
EGIST. However, compared with GIST, EGIST is considered
to exhibit a worse prognosis (9). To the best of our knowledge,
only 10 patients with primary liver GIST had been reported
in the world (5,10-18). The present study reports a novel case
of primary liver GIST and reviews the literature concerning
all primary liver GISTs previously reported. Written informed
consent was obtained from the patient.

Case report

A 63-year-old man was admitted to The First Affiliated
Hospital of Zhejiang University (Hangzhou, China) on
September 5, 2011, with a liver mass, which was detected by
ultrasound. No clinical manifestations were present, including
abdominal pain and distention, nausea and vomiting. The
patient had suffered from hypertension for 10 years, which was
well regulated with oral plendil (5 mg) taken daily. A chole-
cystectomy was performed 12 years ago, due to gallbladder
polyps, and an appendectomy was performed 25 years ago,
due to acute appendicitis. A review of the medical history of
the patient excluded systemic disease and any history of other
malignancies. Laboratory values were within normal limits.
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Serum concentration of tumor markers revealed the following:
Alpha-fetoprotein,2.3 ng/ml (normal range,<20.0 ng/ml); carci-
noembryonic antigen, 2.2 ng/ml (normal range, <5.0 ng/ml);
CA125, 8.0 U/ml (normal range, <35.0 U/ml); and CA199,
23.0 U/ml (normal range, <37.0 U/ml).

Abdominal contrast-enhanced computed tomography (CT)
scan (Aquilion 16; Toshiba, Tokyo, Japan) revealed the pres-
ence of a cystic-solid mixed mass with a suspected internal
hemorrhage in the right liver lobe (Fig. 1). The mass was
measured at 11x13x15 cm at the widest point. The peripheral
margin was irregular and thickened with heterogeneous
enhancement on the CT scan. No tumors were detected in
other organs, with the exception of multiple cysts in the
liver and left kidney. A right hepatectomy was performed
to remove the tumor completely on September 20, 2011. On
gross examination, the tumor contained numerous blood clots.
Microscopically (DM2500; Leica Microsystems, Wetzlar,
Germany), the tumor cells were atypical and spindle-shaped.
There was a high cellular density and infiltrative growth
was observed. The mitotic count was >5/50 high power
fields (HPF). Resected tissues were formalin-fixed, paraffin-
embedded and cut into 4-mm sections. The sections were
incubated with primary monoclonal mouse anti-human
CD34 (cat. no. MO117; 1:200; ChangDao, Shanghai, China)
and monoclonal mouse anti-human CDI117 (cat. no. ZM0437,
1:200; Zhongshan Golden Bridge Biotechnology Co., Ltd.,
Beijing, China) at 4°C overnight. Following three washes with
phosphate-buffered saline (PBS), the sections were incubated
with ready-to-use horseradish peroxidase-conjugated goat
anti-mouse IgG secondary antibody (cat. no. A0216; 1:50;
Beyotime Institute of Biotechnology, Shanghai, China) for
20 min at 37°C. After three washes with PBS (Beyotime
Institute of Biotechnology), the sections were then incubated
with diaminobenzidine (Beyotime Institute of Biotechnology)
substrate for 5 min at room temperature and staining was
visualized using a microscope (DM2500; Leica Microsys-
tems). Immunohistochemistry revealed positive staining for
cluster of differentiation (CD) 34 and CD117 (Fig. 2). The
immunohistochemistry results lead to a diagnosis of GIST.
A liver metastatic lesion was considered and a positron emis-
sion tomography-CT was administered to detect the latent
primary lesion. However, no tumor signs were observed and a
consultation with the Department of Pathology and Radiology
resulted in a diagnosis of primary liver GIST.

The post-operative recovery of the patient was uneventful.
Adjuvant therapy of imatinib (400 mg/day, oral administra-
tion) was initiated one month subsequent to surgery, which
lasted for two years. For follow-up, the patients underwent
abdominal CT three times a year. After 5 years of follow-up,
there was no evidence of tumor recurrence, and the patient is
currently alive and well.

Discussion

A literature review performed by the present study revealed
a total of 11 cases diagnosed with primary liver GIST world-
wide, including the current case (Table I) (5,10-18). In these
studies, primary liver GISTs exhibited a male predominance
to females (72.7 vs. 27.3%), and the median age of occurrence
was 63 years (range, 17-79 years). Similarly to GISTs located
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Figure 1. Abdominal contrast-enhanced computed tomography demonstrated
the presence of a large cystic-solid mixed mass with suspected internal
hemorrhage in the right lobe of the liver.

LS

Figure 2. Immunohistochemical staining of the resected gastrointestinal
stromal tumor of the liver for (A) mast/stem cell growth factor receptor and
(B) cluster of differentiation 34. Magnification, x200.

in other organs, primary liver GISTs have no specific clinical
manifestation, such as abdominal distention and pain, and
shortness of breath (possibly occurring due to upward displace-
ment of the diaphragm) may be the initial clinical manifestation
owing to the large size of the primary liver lesions. Liver GISTs
may not be identified if they are smaller in size, and require
identification by magnetic resonance, computed tomography
or ultrasound imaging. Microscopically, 10 out of the 11 cases
reported data concerning cell morphology, which revealed
that 7 tumors were of a spindle type, 1 was of a epithelioid
type and 2 had spindle and epithelioid cells. The majority of
the tumors in the 11 cases were of a large volume (>10 cm)
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and 1 patient with a small tumor, and the median diameter of
18.0 cm (range, 5.1-44.0 cm). In addition, cells in the mitotic
phase was commonly detected. Excepting 1 case without any
mitosis and one case with no data, the median mitotic index
was 20/50 HPF (range, 1-75/50 HPF). Immunohistochemical
results revealed positive staining for CD117 (10/11) and CD34
(9/11) in the majority of the primary liver GIST cases, except
1 case and 2 cases that presented with negative staining for
CD117 and CD34, respectively.

The majority of the patients were defined as possessing
high-risk GIST, according to the National Institute of Health
criteria (19),except for 1 case that was classed as low-risk. Cura-
tive surgery remains the mainstay of treatment for resectable
high-risk lesions, and 9 out of 11 patients underwent resection
of the tumor. In total, 4 patients received adjuvant therapy
with imatinib post-operatively. Of the 11 patients, prognostic
data on 7 patients were reported: 3 patients had no recurrent
signs during follow-up; 1 patient underwent recurrence twice
at 2 and 5 years following the first surgery, followed by a
second and third surgery with adjuvant imatinib treatment,
and the patient was alive with no recurrence at the end of
follow-up; 1 patient presented with lung metastasis 14 months
post-surgery and received imatinib, which lead to the metastasis
becoming reduced and the patient had disease-free survival
for the following 39 months; 1 patient presented with portal
lymph node metastases 16 months post-surgery, and received
a second curative surgery with no recurrence in subsequent
follow-ups; 1 patient succumbed to brain metastasis 1 year
post-operatively. For the above 7 patients, the median recur-
rence-free survival was 16 months (95% confidence interval,
11.8-20.2 months; range, 4.0-60.0 months). Radiofrequency
ablation (RFA) was administered to the patient with the small
low-risk lesion. This patient recovered quickly and had no
recurrence during 3 months of follow-up. There was 1 patient
with an unresectable high-risk lesion, which appeared to be a
thick-walled cyst. The patient received percutaneous transhe-
patic drainage and nutritional support, and was alive with the
tumor during 3 months of follow-up.

Primary liver GISTs are extremely uncommon compared
to their alimentary counterparts, and EGISTs are gradually
being diagnosed more regularly, with lesions in the omentum,
mesentery and retroperioneum already described (4). The
current study reported a case of a male patient with a large
primary liver GIST confirmed by immunohistochemistry
and CT imaging. The high mitotic index and large tumor size
contributed to a malignant characterization, thus classifying
the tumor as high-risk. The patient received en bloc resection
and post-operative adjuvant treatment of imatinib for 2 years.
The patient had a good prognosis without recurrence in
5-years of follow-up. Primary liver GISTs are extremely rare;
therefore, the possibility of metastasis in the current case was
excluded. The present authors hypothesize that the current
case is a true primary liver GIST for the following reasons:
The lesion was completely limited to the liver; a CT scan and
intraoperative exploration excluded the possibility of another
primary lesion; and the patient had no history of malignancies,
thus excluding the possibility of recurrence.

There are certain hypotheses concerning the origin of
EGISTs. Since Min and Leabu (20) confirmed the presence
of interstitial cells of Cajal (ICC) in the extra-digestive tract,
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including in the urinary bladder, gall bladder, uterus, omentum,
prostate and myocardium, it is reasonable to presume that
EGISTs originate from common precursor cells of ICC. Other
authors suggest that EGISTs may originate from pluripotent
mesenchymal stem cells located outside alimentary tract (9).
Consequently, these observations may demonstrate the origin
and existence of primary liver GISTs.

During an extensive literature retrieval, the present
study identified 11 cases of primary liver GIST (5,10-18),
including the current case. Similarly to alimentary GISTs,
primary liver GISTs possess a male predilection and have no
distinguishing symptoms, such as the presence of a swollen
abdomen. The liver lesion may become large in size, since
there is no evident discomfort or clinical manifestation in
the early stages. Therefore, primary liver GISTs are often
identified when they are large, while small lesions may be
observed during periodical examination. In addition, primary
liver GISTs possess clear proliferative activity, leading to
high-risk classification in numerous primary liver GISTs.
Immunohistochemically, the majority of primary liver
lesions reveal positive staining for CD117. Overall, regarding
the clinicopathological information available, primary liver
GISTs are similar to conventional GISTs that originate in the
alimentary tract.

Curative surgery remains the primary treatment option
for resectable primary liver lesions. However, the prognosis
of patients is not favorable, and 4 out of 7 patients identified
in the literature search with post-operative data had recur-
rence. This may be due to the strong proliferative activity of
primary lesions and potential satellite lesions, as described
by Hu et al (10). Furthermore, EGISTs have been reported
to be frequently accompanied by adverse prognostic factors,
including a high proliferative index, large size, lymph
node involvement and distant metastasis (9). Consequently,
patients with EGISTs are considered to have a poorer prog-
nosis compared to alimentary GISTs (9). Imatinib treatment
may be considered preoperatively in order to inhibit tumor
activity, and works by minimizing the tumor load and
eliminating potential satellite lesions (21). Post-operatively,
imatinib may be administered for adjuvant treatment for
patients with a high recurrence risk, which is similar to the
guidelines for their alimentary counterparts (22). Although
imatinib exhibits a satisfactory curative effect in certain
cases (11,16), the clinical value of imatinib on primary liver
GISTs requires verification. Previously, a mutational analysis
of EGISTs reported by Yamamoto et al (4) revealed an infre-
quent mutation of CDI17 on exon 11, which suggests a good
response to imatinib (9). Only 1 case among the primary liver
GISTs reported has been identified with a platelet-derived
growth factor receptor, alpha polypeptide exon 12 mutation
and 1 case with a CD117 exon 11 mutation (5,15). Deficient
data on the analysis of gene mutations in GISTs impedes
the understanding of the behavior and intervention thera-
peutics for this disease. RFA, hepatic arterial embolization
or chemoembolization are usually administered for the
management of liver metastases of GISTs (23,24). Following
the identification of primary liver GISTs, these techniques
may also be considered for unresectable lesions. Notably,
RFA may be a useful and minimally invasive interventional
therapy for curative treatment of small lesions (14).
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In conclusion, the present study described a case of

primary liver GIST, and discussed the associated immu-
nohistochemical and molecular features, in addition to
treatment options. En bloc resection remains the optimal
treatment for resectable masses. The value of imatinib and
other intervention therapeutics requires further verification
via future investigation.
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