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Abstract Gastrointestinal stromal tumors (GISTs) rarely
occur in the esophagus. Surgical approaches for such tumors
have not been established, since the standard wedge or
segmental resection that is used for intra-abdominal GIST
is not possible in the esophagus. We report two cases of
small esophageal GIST in which thoracoscopic enucleation
was performed. Both patients underwent the thoracoscopic
surgery using four trocars. The tumor size was 43 and
32 mm in patients 1 and 2, respectively. The operating time
was 240 and 238 min. The final diagnosis was as low-risk
GIST in both patients. Postoperative course was uneventful
and both patients have been disease-free at a follow-up of
40 and 32 months. Considering the special case of the
esophagus and the very good prognosis of low-risk tumors,
enucleation under the thoracoscopic technique may be fea-
sible for small-sized esophageal GIST as a minimally inva-
sive surgery. We also review the literature in this report.
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Introduction

Gastrointestinal stromal tumors (GISTs) are defined as
c-KIT-positive, spindle cell, or epithelioid mesenchymal
tumors of the gastrointestinal (GI) tract. More than half of
all GISTs are located in the stomach with the small intestine
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being the next common site; GISTs derived from the esoph-
agus are very rare [1]. A wedge or segmental resection with
adequate safety margins, which is recommended by certain
guidelines as the essential surgical management for the
GIST [2-4], is practically impossible for GIST of the esoph-
agus. Tumor enucleation is not always recommended
because the risk of tumor dissemination increases when the
tumor capsule is destroyed. However, the high morbidity
and mortality rates associated with an esophagectomy may
favor tumor enucleation when the possibility of tumor
recurrence is very low. Although thoracoscopic surgery has
been introduced as a minimally invasive surgery, the useful-
ness of this technique for esophageal GIST has not been
adequately demonstrated. We herein report two patients in
whom small (less than 5 cm) esophageal GISTs were suc-
cessfully enucleated during thoracoscopic surgery, and also
review the literature.

Case reports
Case 1

A 44-year-old woman was referred to Hiratsuka City Hos-
pital for the treatment of a submucosal tumor (SMT) of the
esophagus in July 2003. She initially had no symptoms.
Barium swallow revealed a smooth and rounded defect on
the right wall of the lower third of the esophagus (Fig. 1).
An endoscopic examination showed a tumor with an appar-
ently normal mucosa located 34-37 cm distant from the
incisor teeth. A chest computed tomography (CT) scan also
revealed a 3-cm tumor without associated mediastinal
lymphadenopathy. An endoscopic ultrasonography (EUS)
examination showed a well-circumscribed, hypoechoic, and
homogeneous tumor originating from the muscular layer.
Pathological examination of a biopsy specimen obtained
using endoscopic ultrasound-guided fine-needle aspiration
biopsy (EUS-FNA) diagnosed the lesion as a benign neu-
rogenic tumor, since immunohistochemistry showed posi-
tive reactions for S-100 and vimentin, and negative reactions
for c-KIT and CD34 as well as the absence of mitosis.
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Fig. 1. Barium swallow of case 1. Smooth and rounded defect on the
right wall of the lower third of the esophagus was shown (arrow)

Fig. 2. Endoscopic examination of case 1. A tumor with a normal-
appearing mucosa was located 34-37 cm distant from the incisor teeth

Because she had no complaints and no findings suggesting
a malignant tumor, she refused surgery at that time; the
patient was followed using periodic examinations.

In February 2007, she suffered dysphagia when ingesting
solid food. An endoscopic examination revealed that the
SMT had enlarged and narrowed the lumen of the esopha-
gus (Fig. 2). A chest CT showed that the size of the SMT
had increased to 4 cm in diameter. Because of the onset of
symptoms and the increase in the tumor size, we decided to
perform surgery and selected a thoracoscopic enucleation

of the tumor. While the patient was in a left lateral position,
the right lung was collapsed using a double-lumen endotra-
cheal tube. After an initial exploration with flexible fiber-
scope through the first trocar located at the seventh
intercostal space on the posterior axillary line, three other
trocars were placed as follows: sixth intercostal space on the
anterior axillary line, sixth intercostal space on the middle
axillary line, and eighth intercostal space on the middle
axillary line. Intraoperative endoscopy assisted in identify-
ing the proximal and distal margins of the tumor. The medi-
astinal pleura overlying the tumor were divided, and the
muscle layer was split to expose the surface of the tumor.
The tissues adjacent to the tumor were easily dissected, and
the tumor was totally enucleated without disrupting the
pseudocapsule. The integrity of the mucosa was confirmed
using intraoperative endoscopy, and the proper muscle
layer was reapproximated with six interrupted sutures intra-
corporeally [5]. The tumor was placed in a specimen bag
and retrieved through the trocar site. A chest drainage tube
was inserted through the eighth intercostal space site, and
the other trocar sites were closed.

Macroscopically, the tumor measured 4.3 x 3.8 x 2.8 cm.
Microscopically, the tumor showed a predominantly epithe-
lioid pattern without necrosis, and the immunohistochem-
istry was positive for c-KIT, S-100, and vimentin (Fig. 3).
The mitotic index was less than 5 per 50 high-power fields
(HPF). The final pathologic diagnosis was a low-risk GIST
according to the Fletcher risk classification [6]. The patient
was discharged on postoperative day (POD) 7, and has
been disease-free for 40 months.

Case 2

A 58-year-old man was referred to Hiratsuka City Hospital
for the treatment of an esophageal SMT in April 2004.
Although barium swallow, endoscopic examination, and
chest CT scan revealed a 2.5-cm esophageal SMT located
34-36 cm distant from the incisor teeth, the patient refused
to undergo further examination and any therapy because
he had no symptoms at that time.

In October 2007, he suffered dysphagia when ingesting
solid food. An endoscopic examination revealed that the
lumen of the esophagus had narrowed as a result of tumor
enlargement. A chest CT examination showed that the size
of the SMT had increased to 3.5 cm in diameter. Endo-
scopic ultrasonography showed a well-circumscribed,
hypoechoic, and homogeneous tumor originating from the
muscular layer. Pathological examination of a biopsy speci-
men obtained using EUS-FNA resulted in a diagnosis of a
benign leiomyoma, and no mitosis was found in the speci-
men. Because of the onset of symptoms and the increasing
tumor size, we decided to perform a thoracoscopic enucle-
ation of the tumor. Since the SMT was located on the left
wall of the esophagus, we approached the tumor through
the left pleural cavity. After an initial exploration with flex-
ible fiberscope through the first trocar located at the seventh
intercostal space on the middle axillary line, three other
trocars were placed as follows: sixth intercostal space on the



Fig. 3. Pathological findings of
case 1. (x100) A Hematoxylin—
eosin staining shows an epithe-
lioid pattern. B c-KIT
immunohistochemistry was posi-
tive. C S-100 was positive
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Fig. 4. Thoracoscopic enucle-
ation of case 2. A A slight adhe-
sion (arrow) between the
esophageal mucosa and the
tumor (arrowheads) was recog-
nized and then dissected using a
vessel sealing system. B The
proper muscle layer was reap-
proximated intracorporeally

middle axillary line, ninth intercostal space on the middle
axillary line, and ninth intercostal space on the anterior
axillary line. Surgical procedures were performed as in case
1. However, when the tissues adjacent to the tumor were
dissected, a slight adherence of the esophageal mucosa was
observed at a site proximal to the tumor, and this area was
dissected using a vessel sealing system and the proper
muscle layer was reapproximated with six interrupted
sutures intracorporeally (Fig. 4A,B). The tumor was placed
in a specimen bag and retrieved through the trocar site. A
chest drainage tube was inserted through the ninth intercos-
tal space site, and the other trocar sites were closed.
Macroscopically, the tumor measured 3.2 X 2.4 x 1.2 cm.
Microscopically, the tumor showed a predominantly spindle
cell pattern without necrosis, and the immunohistochemis-
try was positive for c-KIT and CD34. The mitotic index was
less than 5 per 50 HPF. The final diagnosis was a low-risk
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GIST. The patient was discharged on POD 6, and has been
disease-free for 32 months.

Discussion

The majority of esophageal SMT lesions consist of benign
tumors, such as leiomyoma, while GIST of the esophagus
is very rare [7]. Distinguishing GIST from other esophageal
mesenchymal tumors prior to operation used to be difficult,
and a definite diagnosis was usually made using immuno-
histochemistry of the resected specimens. EUS-FNA can be
used to obtain the tissue materials of gastrointestinal SMT,
and evidence for the usefulness of EUS-FNA for the diag-
nosis of the gastric GIST has been accumulating [8,9], while
its use for esophageal GIST has been described in few
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reports [10,11] and not been well defined because of, in part,
the low incidence of these tumors. Some investigators have
reported that the sensitivity of EUS-FNA for the diagnosis
of GIST is influenced by size and location; the sensitivity
correlates with increasing tumor size, and is higher when
the GIST is located in the stomach [12,13]. The false-
negative results may be attributable to sampling errors and/
or low cellularity; the fibrosis and firmness of GIST cause
the difficulty in obtaining sufficient material for immuno-
histochemistry, and the aggregates of spindle-shaped cells
from GIST are sometimes misinterpreted as benign tissue,
especially when cellularity is low. To improve the sensitiv-
ity, the presence of an on-site cytologist may be needed to
confirm whether the material is sufficient for immunocyto-
chemistry or immunohistochemistry. Heterogeneity of the
tumor also has to be considered [8]. We were unable to
diagnose the GIST prior to the operation; however, patho-
logical examination revealed no mitosis in the specimens
obtained using EUS-FNA. The mitotic rate and the tumor
size are the main factors in the risk classification, reflecting
the possibility of tumor recurrence. In the present cases,
EUS-FNA suggested that the tumors had a low malignant
potential, which prompted us to choose thoracoscopic enu-
cleation as a less invasive method.

Recent advances in endoscopy have enabled the detection
of relatively small GISTs. The size of a tumor is an important
prognostic factor and influences the selection of the thera-
peutic strategy for treating GIST [6]. Because previously
reported esophageal GISTs were extremely large at the time
of their detection, they required an esophagectomy for resec-
tion and exhibited a poor outcome [1,7]. The surgical guide-
lines for GIST are based on tumors of the intra-abdominal
gastrointestinal (GI) tract, especially the stomach, whereas
the surgical strategy for esophageal GIST may differ from
those of the intra-abdominal GI tract, because a wedge or

segmental resection of the esophagus is impossible and the
risk of morbidity and mortality after an esophagectomy is
higher than that after gastric or colorectal surgery. Consider-
ing these special issues and the relatively good prognosis of
low-risk GIST, we believe that the enucleation of small
esophageal GIST might be acceptable. The surgical tech-
nique must be gentle and precise so as not to disrupt the
pseudocapsule, since the exposure of the tumor could result
in tumor dissemination. If a pathological examination reveals
the tumor to be an intermediate or high risk, an esophagec-
tomy or the administration of tyrosine kinase receptor inhibi-
tor (imatinib mesylate) might be necessary, as is the case for
a large GIST [11].

Otani et al. demonstrated the feasibility of using laparo-
scopic surgery for the resection of relatively small-sized
(2-5 cm) GISTs of the stomach [14]. In previous reports,
however, almost all esophageal GISTs have been resected
using a transthoracic approach because the tumors were
relatively large and because thoracoscopic surgery had not
been widely adopted. A literature search of the PubMed
database was performed using “esophagus,” “GIST,” and
“gastrointestinal stromal tumor” as key words within a pub-
lication range of between 1980 and 2009. The individual
clinicopathological characteristics of patients with esopha-
geal GIST who underwent thoracoscopic enucleation are
listed in Table 1 [15,16]. Of the four patients including our
two cases, three patients had no initial symptoms and an
endoscopic examination performed for some other reasons
revealed the presence of the esophageal SMT. The tumor
size of our patients was less than 5 cm, whereas that of the
others was more than 5 cm. Consequently, the risk was clas-
sified as low in our patients and intermediate or high in the
other patients. None of the patients received adjuvant
therapy and none of them suffered a tumor relapse during
the follow-up period. We also summarized the patients with

Table 1. Reported cases of esophageal gastrointestinal stromal tumors that underwent thoracoscopic enucleation

Patients’ characteristics Study
Ertem et al. (2004) [16] Blum et al. (2007) [15] Our case 1 Our case 2

Age (years) 46 75 44 58
Sex Male Female Female Male
Symptom Dysphagia No No No
Endoscopic tumor distance 22-30 Lower third 34-37 34-36

from incisors (cm)
EUS-FNA No Yes (KIT(+)) Yes Yes
Operation time (min) NA NA 240 238
Intraoperative bleeding (ml) NA NA 120 58
Postoperative complications No NA No No
Tumor size (cm) 85x35x%x1.5 72%x21x2.0 43x3.8x28 32x24x12
Cellular pattern Spindle Spindle Epithelioid Spindle
Mitotic index/50 HPF 0 5 <5 <5
Necrosis No No No No
c-KIT Positive Positive Positive Positive
Risk classification’ Intermediate High Low Low
Imatinib mesylate No No No No
Follow-up (months) 48 17 40 32
Recurrence No No No No

EUS-FNA, endoscopic ultrasound-guided fine-needle aspiration; HPF, high-power fields; NA, not available

fClassification by Fletcher et al. [6]
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Table 2. Reported cases of esophageal gastrointestinal stromal tumors that underwent enucleation through thoracotomy

Patients’ characteristics

Study

Lee et al. (2002) [17]

Chang et al. (2005) [19]

Portale et al. (2007) [18]

Blum et al. (2007) [15]

Age (years) 64 36
Sex Male Male
Symptom No Dysphagia

Endoscopic tumor distance
from incisors (cm)

Lower third

Lower third

EUS-FNA No No
Tumor size (cm) 9x8 6.5
Operation time (min) NA NA
Intraoperative bleeding (ml) NA NA
Postoperative complications No No
Cellular pattern Spindle Spindle
Mitotic index/50 HPF NA <5
Necrosis Yes No
c-KIT Positive Positive
Risk classification’ Intermediate or high Intermediate
Imatinib mesylate No No
Follow-up (months) 26 12
Recurrence No No

66 74
Female Female
Hemoptysis No
Lower third 26-36

No Yes (KIT(+))
3.0 12.5x 10 x 6.5
NA NA

NA NA

No NA

Spindle Spindle

<5 >10

No No

Positive Positive

Low High

No Yes

12 49

No Yes

" Classification by Fletcher et al. [6]

esophageal GIST who underwent enucleation via a thora-
cotomy (Table 2) [15,17-19]. No obvious differences in the
patient characteristics or short-term results were observed
between the thoracoscopic and open thoracic groups. One
patient who had a large tumor size and a high mitotic index
suffered a tumor relapse. These findings suggest that thora-
coscopic enucleation, rather than open thoracic surgery,
might be favorable in patients with small esophageal GIST,
because of the less invasive nature of thoracoscopic surgery.
To perform thoracoscopic surgery, the early detection of
tumors is necessary and an endoscopic examination is very
important for confirming that the tumors are small. Thora-
coscopic enucleation of esophageal GIST allows patients to
have less surgical stress and a better quality of life. Although
further analysis is needed to clarify the appropriate surgical
management of esophageal GIST, thoracoscopic enucle-
ation might be a possible therapeutic approach for small
(less than 5 cm) esophageal GISTs.
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