
Abstract. Gastrointestinal stromal tumors (GISTs) are the most 
common type of mesenchymal tumor of the gastrointestinal 
tract. The stomach and small intestine are the most common sites 
of occurrence. GISTs are mesenchymal neoplasms originating 
from the interstitial cells of Cajal (ICCs), and are characterized 
by positivity for cluster of differentiation (CD) 117, also known 
as proto‑oncogene c‑Kit. While the majority of GISTs develop 
in the alimentary tract, in rare cases they may also be found in 
extragastrointestinal tissues. This type of GIST is known as an 
extragastrointestinal stromal tumor (EGIST). Despite the fact 
that EGISTs have been reported in the mesentery, omentum 
and retroperitoneum, primary intrathoracic EGISTs, arising 
from the pleura or lungs, are rare. The patient presented in 
the current study was a 40‑year‑old man, who presented with 
a cough and pyrexia, with pleural effusion on the left side. 
Multiple nodules throughout the parietal pleura were identified 
by thoracoscopy and a diagnosis of primary GIST of pleura was 
established, since they were positive for CD117 and discovered 
on GIST‑1 and there was no evidence of gastrointestinal tumors. 
Subsequently, the patient was administered with imatinib and 
had no signs of disease recurrence 2 years later.

Introduction

Gastrointestinal stromal tumors (GISTs) comprise the most 
common type of mesenchymal neoplasm arising from the 

interstitial cells of Cajal (ICCs) of the myenteric plexus. GISTs 
account for 0.1‑3% of all gastrointestinal malignancies (1). 
The ICCs in the muscularis propria and myenteric plexus are 
known as the pacemaker cells of the gastrointestinal tract (2). 
GISTs have been demonstrated to express the receptor tyrosine 
kinase protein cluster of differentiation (CD)117, also known 
as proto‑oncogene c‑Kit  (3). GISTs primarily arise from 
the stomach (60‑70%) and between the ileum and jejunum 
(25‑30%), and are observed less frequently in the colorectum 
(5‑15%), duodenum (5%) and esophagus (2%) (4).

GISTs may additionally be observed in the omentum, 
mesentery, retroperitoneum, pancreas and pelvis, as well as 
adjacent to, but separate from, the stomach and intestine (5‑7). 
GISTs identified in the aforementioned locations have been 
termed extragastrointestinal stromal tumors (EGISTs), as 
they occur outside the gastrointestinal tract. The clinicopatho‑
logical and molecular profiles of EGISTs are similar to those 
of GISTs (8). EGISTs have additionally been reported in the 
gallbladder, prostate and rectovaginal septum (9). To the best 
of our knowledge, only a small number of cases of primary 
EGISTs originating from pleuropulmonary sites have been 
previously reported (10,11).

The present study describes a rare case of primary EGIST 
originating from the right pleural cavity of a 40‑year‑old man. 
The diagnosis was confirmed by thoracoscopy and immuno‑
histochemistry.

Case report

A 40‑year‑old man was admitted on October 17, 2013 to the 
Department of Respiratory Medicine, Qianfoshan Hospital 
Affiliated to Shandong University (Jinan, China) presenting 
with a moderate cough, which was progessive, and pyrexia 
that had been ongoing for one month. The patient had been 
expectorating ~10 ml of grossly frothy sputum per day, without 
hemoptysis or emaciation. Temperature, pulse, respiratory 
rate and blood pressure were 38.2˚C (normal range, 37˚C), 
100 beats/min (normal range, 60‑100 beats/min), 20 times/min 
(normal range, 16‑18 beats/min) and 128/85 mmHg (normal 
range, 90‑140/60‑90 mmHg), respectively. Laboratory tests 
performed upon admission revealed the following: White blood 
cell count, 14.9x109/l (normal range, 4‑10x109/l); segmented 
neutrophils, 78% (normal range, 50‑70%); hemoglobin 
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concentration, 132 g/l (normal range, 120‑170 g/l); eryth‑
rocyte sedimentation rate, 87 mm in the first hour (normal 
range, 0‑15 mm/h); C‑reactive protein concentration, 173 mg/l 
(normal range, 0‑10 mg/l). A computed tomography (CT) 
(Discovery CT 750 HD; GE Healthcare, Milwaukee, WI, USA) 
scan of the chest revealed left‑sided pleural effusion (Fig. 1). 
Bacterial (including mycobacterial) and fungal examinations 
of the repeated sputum were negative. The purified protein 
derivative skin test was also negative.

A closed drainage of the pleural cavity was performed on 
day 2 following admission. Approximately 500 ml pale red 
and turbid fluid was drained from the left pleural cavity. The 
fluid was negative for bacterial, fungal or acid‑fast organisms, 
and no malignant cells were identified. Biochemical analysis 
of the pleural fluid revealed the following: Adenosine deami‑
nase, 38.2 U/l (normal range, 0‑25 U/l); total protein, 41.3 g/l 
(normal range, 0‑30 g/l); glucose, 2.58 mmol/l (normal range, 
3.9‑6.1 mmol/l); lactate dehydrogenase 3,422.8 U/l (normal 
range, 109‑245 U/l). Thoracoscopy (LTF 240; Olympus Corpo‑
ration, Tokyo, Japan) identified multiple nodules of varying 
size throughout the parietal pleura of the patient (Fig. 2). A 

transthoracoscopic biopsy of the nodules was performed, and 
formalin‑fixed and paraffin‑embedded tissues were sliced into 
4‑µm sections on glass slides. 

Immunohistochemitry was performed as follows: The 
tissue sections were deparaffinized in xylene and rehydrated 
in graded alcohol dilutions. Endogenous peroxidase activity 
was blocked with 3% H2O2 at room temperature for 10 min. 
Subsequently, the tissues were fixed by heating at 95˚C for 
30 min and incubated overnight at 4˚C with primary rabbit 
monoclonal antibodies from Cell Marque™ (Sigma‑Aldrich, 
St. Louis, MO, USA) at a dilution of 1:200 against CD117 
(catalog no. YR145) and discovered on GIST‑1 (DOG‑1; catalog 
no. SP31). The tissues were incubated for 20 min at room 
temperature with a secondary antibody (catalog no. f03931; 
Roche Diagnostics, Shanghai, China). Following staining for 
3 min with 3,3'‑Diaminobenzidine Substrate (Roche Diagnos‑
tics), the tissues were counterstained with hematoxylin (Roche 
Diagnostics). Negative controls were performed by replacing 
the primary antibody with phosphate‑buffered saline. Immu‑
nohistochemistry revealed long spindle cells arranged in a 
palisade or bundle arrangement, and positive staining for 

Figure 2. Thoracoscopic image revealing multiple nodules of varying size in 
the parietal pleura.

Figure 1. Computed tomography scan of the chest revealing a left‑sided 
pleural effusion.

Figure 4. Immunohistochemical staining of tissue from a transthoracoscopic 
biopsy demonstrated positivity for discovered on GIST‑1 (magnification, 
x200).

Figure 3. Immunohistochemical staining of tissue from a transthoracoscopic 
biopsy demonstrated positivity for cluster of differentiation 117 (magnifica‑
tion, x200).
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CD117 (Fig. 3) and DOG1 (Fig. 4) was observed. No tumors 
were identified by fibergastroscopy or fibercoloscopy in the 
esophagus, stomach and colorectum. The abdominal CT scan 
excluded the possibility for pleural GIST metastases. The 
patient received treatment of 400 mg imatinib mesylate daily 
for one year, following a presumptive diagnosis of EGIST. 
The patient was examined with chest CT every 3 months and 
no evidence of disease recurrence was found. At the time of 
writing the present study, the patient remained alive with no 
signs of disease recurrence.

Written informed consent was obtained from the patient 
for the publication of the present study.

Discussion

The present study reports a case of a 40‑year‑old man with 
multiple primary EGISTs in the left pleural cavity. The 
diagnosis was verified by immunohistochemical staining 
for CD117 and DOG1, which are known to be markers for 
GISTs (12).

GISTs, the most commonly observed mesenchymal 
neoplasms of the gastrointestinal tract, originate from 
ICCs or associated CD117‑positive‑stem cell‑like precur‑
sors (13,14). The molecular pathogenesis of GISTs is typically 
driven by mutations of the Kit gene that encodes CD117 (15). 
In addition, CD34 has been demonstrated to exhibit strong 
and diffuse staining in ~70% of GIST cases  (16). GISTs 
may also be positive for smooth muscle actin, and negative 
for desmin and S‑100 protein (7). GISTs are able to occur 
in ICCs located anywhere along the gastrointestinal tract, 
including the esophagus, stomach, duodenum, small intestine 
and colorectum (17).

Primary EGISTs are rare, and typically manifest as 
enlarging masses of variable duration in adults  (18). In 
80% of cases, EGISTs are observed in the omentum and 
mesentery  (19). There have additionally been reports of 
EGISTs in the pleura, pancreas and abdominal wall  (20). 
The origin of EGISTs remains to be elucidated; however, 
GISTs and EGISTs have been confirmed to share various 
clinicopathological and histological features  (11). As the 
presence of GISTs have been observed in numerous organs, 
including the urinary bladder (21), prostate (22), uterus (23), 
gall bladder (24) and myocardium (25), it can be assumed 
that EGISTs originate from common precursor cells that are 
able to differentiate into ICC‑derived neoplasms outside of 
the gastrointestinal tract during development (26). An alter‑
native explanation is that this type of tumor originates from 
the pluripotent mesenchymal stem cells located outside the 
gastrointestinal tract (10).

The clinical implications of EGISTs remain to be fully 
elucidated. CT scanning is commonly used for the detection, 
staging, surgical planning and follow‑up of patients with 
EGISTs (10). EGISTs should be considered in the differential 
diagnosis of mesenchymal tumors, and immunohistochem‑
istry should be used to confirm the diagnosis (27). CD117 
is the most specific diagnostic marker for EGISTs, and may 
be used to detect the product of the proto‑oncogene c‑kit by 
immunohistochemical staining (28). The majority of GISTs 
are positive for CD117; only 5% demonstrate negativity (29). 
Immunohistochemical analysis of these markers is being 

used as an alternative to expensive mutation analysis. The 
positivity of an additional marker, DOG1, has been shown 
to have a significant role in determining the diagnosis and 
prognosis in EGISTs (30).

The prognosis of patients with EGISTs is believed to be 
poorer than that of patients with GISTs (5), due to the fact that 
EGISTs are frequently accompanied by adverse prognostic 
factors, including high proliferative indices, large and distant 
metastases, and lymph node involvement (11). Approximately 
50% of patients with EGISTs have been reported to develop 
metastasis or succumb to the primary tumors; therefore, 
EGISTs should be considered as highly aggressive and be 
treated as high‑grade intra‑abdominal sarcomas  (6). The 
primary treatment for EGISTs is surgical resection. Imatinib 
mesylate has been observed to be beneficial for induction and 
adjuvant therapy (10). An increased number of therapeutic 
strategies, that include the incorporation of molecular features, 
are required to be established for the management of this 
disease.

In summary, the current study presented a rare case of 
GIST arising from the pleural cavity. The diagnosis was 
based on pathological results and immunohistochemical 
findings, which included expression of CD117 and DOG‑1. 
EGISTs should be acknowledged in the differential diagnosis 
in patients with pleural effusion. Additional data regarding 
disease characterization, treatment and prognosis are 
required for this rare disease.
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