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Abstract

AIM: To retrospectively evaluate our experience with
the diagnosis and surgical resection of esophageal
gastrointestinal stromal tumors (GISTs).

METHODS: Between January 2003 and August 2014,
five esophageal GIST cases were admitted to our
hospital. In this study, the hospital records, surgery
outcomes, tumor recurrence and survival of these
patients were retrospectively reviewed.

RESULTS: The median age of the patients was 45.6
years (range: 12-62 years). Three patients presented
with dysphagia, and one patient presented with chest
discomfort. The remaining patient was asymptomatic.
Four patients were diagnosed with esophageal
GISTs by a preoperative endoscopic biopsy. Three
patients underwent esophagectomy, and two patients
underwent video-assisted thoracoscopic surgery. The
mean operating time was 116 min (range: 95-148 min),
and the mean blood loss was 176 mL (range: 30-300
mL). All tumors were completely resected. The mean
length of postoperative hospital stay was 8.4 d (range:
6-12 d). All patients recovered and were discharged
successfully. The median postoperative follow-up
duration was 48 mo (range: 29-72 mo). One patient
was diagnosed with recurrence, one patient was lost to
follow-up, and three patients were asymptomatic and
are currently being managed with close radiologic and
clinical follow-up.

CONCLUSION: Surgery is the standard, effective
and successful treatment for esophageal GISTs. Long-
term follow-up is required to monitor recurrence and
metastasis.

Key words: Esophagus; Gastrointestinal stromal tumors;
Recurrence
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Core tip: Gastrointestinal stromal tumors (GISTs)
commonly occur in the stomach and small intestine but
are less frequent in the esophagus. To our knowledge,
there are few detailed reports concerning the diagnosis
and surgical treatment of esophageal GISTs. The
main purpose of the present study was to present our
experience with the diagnosis and surgical resection of
esophageal GISTs.
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INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are common
mesenchymal neoplasms arising from the digestive
tract and abdomen and were initially described by
Mazur and Clark™ in 1983. Since their discovery,
GISTs have been identified in a number of locations,
including the esophagus, stomach, jejunum, ileum
and colon®*, Furthermore, according to a study
by Miettinen¥, the most common sites of GISTs
are the stomach (60%-70%) and small intestine
(20%-30%)"**®), In contrast, esophageal GISTs are
rare and account for fewer than 2% of all GISTs"" %,
In the past, the origin of esophageal GISTs was initially
reported to be smooth muscle®. However, following
an immunohistochemical-analysis-based study, it
has become well established that GISTs arise from
pluripotent stem cells or interstitial cells!*.

We therefore analyzed the clinical features,
histological and immunohistochemical characteristics
of five cases of esophageal GISTs and reviewed our
experience with the diagnosis and surgical treatment
of patients with esophageal GISTs.

MATERIALS AND METHODS

Date was retrospectively retrieved for five patients
who underwent surgical resection of esophageal GISTs
at the Department of Thoracic Surgery, Clinical College
of Yangzhou University, Yangzhou, China between
January 2003 and August 2014. This retrospective
study was approved by our Institutional Review
Board, and waiver of consent was obtained. Standard
preoperative work-up included routine blood routine
examination, biochemical examination, chest and
abdominal computed tomography (CT) scanning,
esophageal barium meal, esophagoscopy and
endoscopic ultrasound (EUS) for elective patients.
Clinicopathologic information form hospital records
and the database of the clinical research institute,
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Figure 1 Representative findings from esophageal barium meal of an
esophageal gastrointestinal stromal tumor. It shows a larger tumor in the
esophagus.

including patient gender, age, clinical presentation,
location and size of lesions, operative time, operative
findings, operative blood loss, tumor size, tumor
characteristics (benign or malignant) and recurrence
during routine follow-up were retrieved for all
cases. The histological and immunohistochemical
characteristics of the tumors, including CD34, CD117,
Desmin, S-100 and SMA expression, were also
reviewed. The diagnosis of malignant GISTs was
made according to the previously published paper
of Emory™”. In brief, diagnostic criteria for GISTs
were assessed for the presence of the following: (1)
esophageal GISTs > 5.5 cm in diameter; (2) mitotic
index > 5 mitotic figures/50 high-power fields; and (3)
invasive behavior and metastasis.

RESULTS

Of the five cases, all were males, with a mean age of
45.6 years (range: 12-62 years). Four patients were
symptomatic, three presented with dysphagia and
one presented with chest discomfort. The remaining
patient was asymptomatic. Four patients were
preoperatively diagnosed with esophageal GISTs and
one with esophageal leiomyoma by endoscopic biopsy.
Representative findings from esophageal barium
meals showed a larger tumor in the esophagus (Figure
1), and esophagoscopy revealed a large tumor in
the esophagus (Figure 2). One, two and two tumors
occurred in the upper, middle and lower third of the
esophagus, respectively. Data of the clinical features
are shown in Table 1.

All patients had no history of diabetes mellitus,
hypertensive disease or coronary disease. Other
physical examinations, including electrocardiogram,
lung function examination and echocardiogram, were
normal. The serum concentrations of Na*, K*, Ca*
and glucose were all within the normal limits. Distant
metastasis was not found by CT of the chest and
abdomen.

Three patients underwent esophagectomy, whereas
the other two patients (No. 4 and No. 5) underwent
tumor resection by VATS. The mean operating time
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Figure 2 Representative findings from esophagoscopy. A large and regular
tumor in the esophagus.
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Figure 3 Representative findings from pathological examination of
esophageal gastrointestinal stromal tumors. The hematoxylin-eosin stained
gastrointestinal stromal tumor shows a rich variety of spindle cells (x 100
magnification).

was 116 min (range: 95-148 min), and the mean
blood loss was 176 mL (range: 30-300 mL). All tumors
were completely resected. The tumor size was available
for five patients, and ranged from 2 to 6 cm, with a
mean size of 3.4 cm. The hematoxylin-eosin stained
GISTs showed a rich variety of spindle cells (Figure 3).
The immunohistochemical reactions for CD 117 were
positive in all patients, and four patients were positive
for CD 34 (Table 1). The mean length of postoperative
hospital stay was 8.4 d (range: 6-12 d). All patients
recovered and were discharged successfully.

The mean duration of follow-up was 48 mo (range,
29-72 mo). One patient (No. 3) was followed for 35.3
mo post-surgery, and evidence of a recurrent tumor in
the bilateral lung was observed. However, this patient
was not treated with imatinib and died after 5 mo. One
patient was lost to follow-up, and three patients were
asymptomatic and are currently being managed with
close radiologic and clinical follow-up.

DISCUSSION

GISTs are common neoplasms of the digestive tract,
and they frequently occur in the stomach and small
intestine and less frequently in the esophagus. In
the early stages of esophageal GISTs, patients often
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do not exhibit clear clinical symptoms. As the tumor
grows, patients present with different symptoms that
are dependent on tumor location and size, including
progressive dysphagia, chest discomfort, reflux and
heartburn feeling.

To our knowledge, the largest single center
experience describing the surgical treatment of primary
esophageal GISTs was described by Lee™”. In recent
years, the characteristics of GISTs have become
increasingly recognized. Due to the submucosal
location and rarity, it is not possible to determine
whether a mass is benign or malignant using imaging
examinations, including endoscopic ultrasound,
esophageal barium imaging, chest X-rays and CT.
However, imaging examinations are beneficial for
assessing GISTs and improving detection of distant
metastases. Preoperatively, the diagnosis of GISTs may
be confirmed through endoscopy, combined with typical
histomorphological findings, including atypical spindle
shaped neoplastic cells within red endochylema, as well
as through immunohistochemical staining for a CD 1177/
EMA" pattern. However, if a well-circumscribed, rounded
or elliptical, submucosal tumor is detected during
endoscopic procedures, a biopsy is rarely performed
due to tumor cells releasing into thoracic cavity,
leading to metastases''”). Meanwhile, a biopsy might
cause uncontrolled bleeding. With the advancement of
technology and computers, 18F-fluorodeoxyglucose
positron emission tomography (FDG-PET) may be
beneficial for the diagnosis of GISTs and might play
a crucial role in the assessment and prediction of
treatment responses in the future. The importance
of FDG-PET consists of its ability to detect distant
metastases and its high negative predictive value.

The differential diagnosis of an esophageal GIST
includes malignant and benign tumors, including
leiomyoma, hemangioma, schwannoma, leiomyo-
sarcoma and papillary epithelioma. Primarily, they
share similar clinical characteristics, endoscopic
observation and radiographic features. Thus, histology
and immunohistochemistry are the most significant
tools for differentiating between these tumors. For
example, GISTs are c-kit (CD117)-positive and SMA-
negative. Thus, the presence of different markers in
GISTs distinguishes them from other tumors.

The most successful and effective treatment for
GISTs is surgery™?4, In the past, the majority of
esophageal tumor excisions have been approached via
thoracotomy. With the development of thoracoscopic
surgery, surgery is increasing being performed by
thoracoscopy due to decreased pain and blood™?”),
There is some skepticism for malignant GISTs
concerning lymph node clearance and efficacy due
to the rarity of cases. Therefore, continuous efforts
focusing on the benefits of VATS over open surgery
are needed for more comparative studies. According to
Lee, patients with well-circumscribed, benign tumors
less than 5 cm in diameter should undergo VATS, and
patients with invasive, aggressive tumors greater than
5 c¢cm may require biopsy and esophagectomy'™. In
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Table 1 Patient characteristics and treatment history

Feature Patient No. 1 Patient No. 2 Patient No. 3 Patient No. 4 Patient No. 5
Gender Male Male Male Male Male
Age 12 49 48 57 62
Presentation Dysphagia Chest discomfort Dysphagia Dysphagia Asymptomatic
Location of lesions Middle Middle Distal Upper Distal
Surgical procedure Thoracotomy Thoracotomy Thoracotomy VATS VATS
Operating time (min) 148 110 122 105 95
Blood loss (mL) 300 30 300 150 100
Size of lesion (cm) 6 x4 2x15 6 x5 3x2 1x2
Postoperative hospital stay (d) 12 6 10 7 7
Time of intrathoracic drain (d) 6 4 4 8 3
Cellular pattern Spindle Spindle Spindle Spindle Spindle
Mitosis per 50 high power fields 10 0 6 1 0
CD34 + + + +

CD117 + + + + +
Desmin = = = = =
S-100 - - - - -
SMA - - - - -
Diagnosis Malignant Benign Malignant Benign Benign
Follow-up (mo) - 29 40 51 72
Recurrence = No Yes No No
Current status - NED Dead NED NED

NED: No evidence of disease; VATS: Video-assisted thoracoscopic surgery.

the present case, surgical approaches were prepared
depending on the characteristics of the tumor. If
the tumor was benign, a total tumor excision was
performed. For a malignant tumor, an esophagectomy
and lymph node dissection involving radical dissection
of the mediastinum was performed. Overall, three
patients underwent esophagectomy, and two patients
underwent VATS in our study. A 12-year-old boy, one
of our rare cases, presented to our department with
dysphagia for three months. Barium swallow was
performed, which showed the presence of a tumor
6 cm in diameter at the middle thoracic esophagus.
Reconstruction of the gastroesophageal junction
after tumor resection was difficult and resulted in
developmental immaturity of the digestive tract.

Based on the ability of imatinib to improve outcomes
in GISTs, treatment strategies complementary to radical
surgery have been extensively used. The optimal
duration of preoperative imatinib may be as long as 6-
12 mo*®®. However, due to tumor necrosis and cystic
changes, preoperative imatinib may result in rupture
or bleeding and increase the fragility of GISTs!.
Adjuvant imatinib in patients with resection of GIST has
consistently been shown to prevent recurrences and
increase survival in many dinical studies**", However,
all cases in these studies have been from the stomach
or intestine. Because of the rarity of esophageal GISTs,
the effectiveness of imatinib requires more comparative
studies.

In conclusion, tumor resection was successfully
performed and the diagnosis of GISTs was determined
based on immunohistochemical findings. Long-term
follow-up with radiological imaging is required to monitor
the recurrence and metastasis of this type of tumor.
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Background

Gastrointestinal stromal tumors (GISTs) commonly occur in the gastrointestinal
tract, including the stomach and small bowel, but are less frequent in the
esophagus. Esophageal GISTs are often asymptomatic. As the tumor grows,
patients present with different symptoms depending on the tumor location and
size. Diagnosis and management of esophageal GISTs remain challenging.
Research frontiers

Due to the rarity of esophageal GISTs, few studies have focused on their
characteristics. Therefore, we described our experience with the diagnosis and
surgical treatment of patients with esophageal GISTs.

Innovations and breakthroughs

Based on this study, the use of immunohistochemistry is an effective means
of diagnosis of esophageal GISTs in patients. The authors focused on the
treatment of esophageal GISTs, especially surgery, which may be the most
effective treatment.

Applications

Surgery may be the most effective treatment for esophageal GISTs. Future
randomized controlled trials between surgery and imatinib are needed to
address the quality of life issues.

Peer-review

This survey was done as a good work, but sample size is low and it is only a
descriptive study. | think this article can be accepted as letter to editor or case
series.
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