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Absitract

A 47-year-old woman presented to our hospital with
complaints of dysphagia. Esophagogastroduodenoscopy
identified a submucosal tumor in the left wall of
the esophagus that was diagnosed as a benign
schwannoma on biopsy. Computed tomography
revealed a tumor of length 60 mm in the thoracic
esophagus, with its cranial edge at the level of the
aortic arch. On endoscopy, a submucosal tunnel was
created 40 mm proximal to the cranial edge of the
tumor, and its oral end was dissected from the mucosal
and muscular layers. This was followed by the resection
of the entire tumor by left-sided thoracoscopy. The
esophageal defect was closed in layer by continuous
suture from the thoracic side. Endoscopic closure was
achieved by using clips. No postoperative complications
were observed. Oral diet was resumed from pos-
toperative day 7 and the patient was discharged on
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postoperative day 9. This combined approach has not
been described for similar tumors. Our experience
demonstrated that large esophageal tumors can be
safely excised with minimally invasive surgery by using
a combination of thoracoscopy and endoscopy.

Key words: Esophagus; Thoracoscopy; Endoscopy;
Schwannoma; Submucosal tumor

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: A 47-year-old woman was diagnosed with a
benign schwannoma of length 60 mm in the thoracic
esophagus. On endoscopy, a submucosal tunnel was
created 40 mm proximal to the cranial edge of the
tumor, and its only oral end was dissected from the
mucosal and muscular layers. This was followed by the
resection of the entire tumor by left-sided thoracoscopic
procedure. Endoscopic closure was achieved by using
clips. No postoperative complications were observed.
Our experience demonstrated that large esophageal
tumors can be safely excised with minimally invasive
surgery by using a combination of thoracoscopy and
endoscopy.

Onodera Y, Nakano T, Takeyama D, Maruyama S, Taniyama Y,
Sakurai T, Heishi T, Sato C, Kumagai T, Kamei T. Combined
thoracoscopic and endoscopic surgery for a large esophageal
schwannoma. World J Gastroenterol 2017; 23(46): 8256-8260
Available from: URL: http://www.wjgnet.com/1007-9327/full/
v23/i146/8256.htm DOI: http://dx.doi.org/10.3748/wjg.v23.
146.8256

INTRODUCTION

Esophageal schwannoma is a relatively rare benign
esophageal submucosal tumor (SMT). Enucleation
is the treatment of choice, and minimally invasive
surgery using thoracoscopy has been the usual
approach!™., The left thoracic approach, although
considered better for tumors involving the left
esophageal wall, is limited by the presence of the aortic
arch and the trachea. In addition, the choice between
thoracoscopy or thoracotomy is made depending on
the size and/or location of the tumor™*®., Submucosal
endoscopic tumor resection (SET) for esophageal
SMT, was recently reported by Inoue et al’}, using
the technique of submucosal tunnel described for per-
oral endoscopic myotomy (POEM) for esophageal
achalasia™. Laparoscopic and endoscopic cooperative
surgery (LECS) has been performed for gastric SMT
or duodenal tumor recently®*?, while the treatment
method combined thoracoscopy and endoscopy
has not been established in esophageal SMT. In the
present case report, we describe a combined technique
of submucosal endoscopic resection and thoracoscopic
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surgery in successfully resecting a large benign
schwannoma.

CASE REPORT

A 47-year-old woman presented to the Tohoku
University Hospital with complaints of dysphagia.
Esophagogastroduodenoscopy identified a smooth
elevated lesion located about 27-33 cm from her
incisors (Figure 1). Endoscopic ultrasonography (EUS)
demonstrated a large tumor mass in the esophageal
wall that was hypoechoic and appeared to originate
from either the submucosal or the muscular layer.
Enhanced computed tomography (CT) confirmed
this to be a 60-mm-long tumor, with its cranial edge
identified at the level of the aortic arch (Figure 2).
Ultrasound-guided fine-needle aspiration biopsy
(Liner echoendoscope [GF-UC240P-AL5], Olympus
Corporation, Tokyo, Japan; Aspiration needle [Expect],
Boston Scientific, MA, United States) demonstrated
spindle-shaped cells without abnormal mitosis.
Immunohistochemical staining was positive for S-100
protein and the expression level of Ki-67 was 2%-3%.
These findings were strongly suggestive of a benign
esophageal schwannoma. In view of the large tumor
size, recent increase in size, and the patient’s symptoms,
resection of the tumor by a combined endoscopic and
thoracoscopic approach was planned.

General anesthesia was administered using single-
lumen endotracheal intubation for bilateral lung
ventilation. The endoscopic procedure was performed
in the supine position. We created a submucosal tunnel
40 mm proximal to the oral edge of the tumor and
dissected its cranial end from the mucosal and muscular
layers (Figure 3). We used two kinds of electrocautery
knives [triangle-tip knife (KD-640L), and insulated-tip
knife (KD-611L), Olympus Corporation, Tokyo, Japan]
combined with an electrosurgical unit (ERBE VIO 300D,
ERBE Corporation, Tuebingen, Germany). Endoscopic
dissection was limited to about 30 mm of the tumor and
could not proceed further owing to the limited mobility
of the tumor within the submucosal tunnel. Thereafter,
the patient was placed in the prone position, and a
left thoracoscopic access was achieved under 8 mmHg
of artificial pneumothorax. The following ports were
placed: 5-mm ports at the mid-axillary line in the 3"
intercostal space (ICS), and the posterior axillary line
in the 5 ICS, respectively, for the assistant; a 5-mm
port at the mid-axillary line in the 8th ICS for grasping
forceps; a 12-mm operating port at the posterior
axillary line in the 7" ICS; and a 12-mm optical port at
the posterior axillary line in the 9™ ICS.

The surface of the tumor was easily identified on
incising the esophageal muscular layer and dissection
was performed along the tumor surface to enable
its enucleation (Figure 4). The resected tumor was
delivered out through the 12-mm operating port (7"
ICS). We repaired the mucosal layer away from the
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Figure 1 Endoscopic findings. The submucosal tumor is observed at 27-33
cm from the incisors. The endoscope could be passed beyond the tumor.

Figure 3 Endoscopic procedure. The esophageal schwannoma is visible
through the submucosal tunnel created proximal to its cranial edge. The
mucosal and muscular layers are dissected free of the tumor.

site of mucosal entry since it was damaged partially
during the thoracoscopic procedure. The muscular
layer of the esophagus was sutured separately
by using a continuous barbed absorbable suture
(V-Loc180, Medtronics, United States). The endoscopic
defect, created for gaining mucosal entry for tunneling,
was closed by using endoscopic clips. The total
operation time was 498 min (thoracoscopic procedure:
317 min) and the total blood loss was 40 g. The post-
operative course of the patient was uneventful. Oral
diet was resumed from postoperative day 7 and the
patient was discharged on postoperative day 9.

DISCUSSION

Esophageal SMTs constitute less than 1% of all
esophageal tumors. The most common among them

Baishidenge ~ WJG | www.wjgnet.com

Figure 2 Computed tomography images. Computed tomography reveals
a well demarcated, heterogeneous, esophageal tumor in the mid-thoracic
esophagus (arrow). The longitudinal diameter of the tumor was 60 mm.
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Figure 4 Thoracoscopic procedure in the prone position, with access
via the left thoracic cavity. The cranial aspect of the tumor was already
dissected free of the adjacent structures by endoscopic procedure. The part of
the esophageal schwannoma that was not dissected endoscopically is removed
from the submucosal space after incising the muscular layer of the esophagus,
thoracoscopic method.

are leiomyomas, with esophageal schwannomas
accounting for 2%-3.4% of all esophageal SMTs!**,
Enucleation is considered as the treatment of choice
for benign tumors that are symptomatic or rapidly
increasing in size!”. Video-assisted thoracoscopic
surgery including thoracoscopic enucleation is de-
scribed as a minimally invasive surgical procedure for
esophageal SMT™. Performing thoracoscopic enucleation
in the prone position, as compared with thoracotomy
or thoracoscopic surgery in the decubitus position, has
the advantages of adequate working area, minimal
blood loss, and short postoperative stay™®*. However,
the possibility of thoracoscopic enucleation may be
limited by the tumor location and size. Sato et al.
reported that cases with tumor size of 50 mm or more,
and tumor location at the upper esophagus, usually
required thoracotomy!"!. Watanabe et a/'® reported
the need to convert from thoracoscopic enucleation to
thoracoscopic subtotal esophagectomy owing to the
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location of an esophageal schwannoma at the upper
thoracic esophagus, and its size being in excess of
50 mm. Therefore, thoracotomy or esophagectomy
would be usually chosen for tumors that are 50 mm or
more in size or located in the upper and middle thirds
of the thoracic esophagus. The laterality of the tumor
may determine the side of thoracic access. Esophageal
surgery, especially for esophagectomy, is usually
performed through the right thoracic cavity. Although,
the left thoracic approach may provide direct access
to a tumor on the left esophageal wall, the aortic arch
and the trachea may restrict this access, especially
for tumors located in the upper and middle thoracic
esophagus. The left thoracic approach is usually applied
for tumors located in the lower thoracic esophagus or at
the esophagogastric junction™*4,

SET is a recently developed technique for the
treatment of esophageal SMT and was described by
Inoue et al”’. This technique allows for a complete
endoscopic tumor resection, and is associated with
earlier onset of per-oral intake, shorter hospital stay, and
minimal short-term complications. On the other hand,
SET is only recommended for tumors up to 40 mm in
size owing to the limited submucosal space available.

In the present case, the tumor originated in the left
wall of the mid-thoracic esophagus and had a maximal
diameter of 60 mm. Since the aortic arch and the main
bronchus restricted left-sided thoracoscopic access,
and SET alone was not applicable owing to the tumor
size, we combined the two procedures to overcome
their respective limitations. To avoid the aortic arch and
the left bronchus in the thoracoscopic approach, we
attempted to remove the cranial side of the tumor to the
maximum extent possible by endoscopic dissection.

To our knowledge, this combined approach has
not been reported for tumors involving the upper and
middle thoracic esophagus. Kanetaka et a** applied a
similar approach for a large esophageal leiomyoma that
originated from the lower thoracic esophagus. However,
lower mediastinal tumors may be relatively easily
resected by thoracoscopy alone. In our case, endoscopic
tunneling was required since the tumor was located in
the middle thoracic esophagus, and complete tumor
resection by the thoracoscopic approach was considered
difficult. Indications for such a combined procedure
may be further expanded to avoid unnecessary
esophagectomy or thoracotomy.

Recently, the submucosal tunneling endoscopic
resection (STER) technique has been used for the
resection of esophageal GISTs!***), The combined
approach can aid in the removal of GISTs without
disrupting the tumor capsule. However, further studies
are necessary to evaluate whether this procedure is
applicable for malignant tumors such as GISTs".,

In conclusion, this case report describes the
successful resection of a large esophageal schwannoma
by a combined method of endoscopic and thoracoscopic
surgery. This method may be a possible minimally

Baishidenge ~ WJG | www.wjgnet.com

invasive treatment option for large esophageal SMT.

COMMENTS

Case characteristics
A 47-year-old woman with no significant medical history presented with
dysphagia.

Clinical diagnosis
Esophageal submucosal tumor located in the middle thoracic esophagus.

Differential diagnosis
Leiomyoma, gastrointestinal stromal tumor, schwannoma, or other submucosal
tumor.

Laboratory diagnosis
Al laboratory results were within normal limits.

Imaging diagnosis
Computed tomography imaging demonstrated a 60-mm-long tumor located in
the middle thoracic esophagus, adjacent to the aortic arch.

Pathological diagnosis
Benign esophageal schwannoma.

Treatment
Combined thoracoscopic and endoscopic tumor resection.

Term explanation

Esophageal schwannoma is a relatively rare esophageal submucosal
tumor. Large esophageal schwannomas usually require thoracotomy or
esophagectomy for their successful resection.

Experiences and lessons

Combined thoracoscopic and endoscopic tumor resection can facilitate the
resection of large esophageal submucosal tumors located in the upper or
middle thoracic esophagus by minimally invasive surgery.

Peer-review
The paper is well written.
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