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Abstract
Third-space endoscopic techniques, such as peroral endoscopic tumor
resection (POET) and submucosal tunneling endoscopic resection (STER),
enable access to deep organs and tissues that have been previously
inaccessible with an endoscope. We present a 29-year-old man with a
submucosal tumor (40 × 25 mm) located at 5 o’clock in the upper thoracic
esophagus. Histological diagnosis by endoscopic ultrasound–fine needle
aspiration was leiomyoma. Computed tomography showed the azygos vein
posterior to the tumor. However, because endoscopic ultrasound revealed
space between them, POET was performed. Because the tumor originated
from the deep layer of the muscularis propria, full-thickness resection was
performed to achieve R0 resection. The azygos vein arch was seen through
the mediastinal space after tumor enucleation. The final histopathological
diagnosis was leiomyoma. POET is a potentially revolutionary endoscopic
technique that enables full-thickness resection of nonepithelial lesions.
Preoperative computed tomography or endoscopic ultrasound to determine
peritumoral anatomy is important to ensure safety. During the procedure,
it is important to operate under direct vision, accurately identify the tumor
boundary, and dissect along the boundary to avoid damaging the tumor and
surrounding structures.
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INTRODUCTION

Peroral endoscopic tumor resection (POET), or submu-
cosal tunneling endoscopic resection (STER), is a new
endoscopic technique that has the potential to revo-
lutionize the treatment of submucosal gastrointestinal
tract tumors as it enables full-thickness resection of
endoscopically accessible nonepithelial lesions irre-
spective of the site of origin.1,2 We present a patient
who underwent successful endoscopic full-thickness
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resection of an esophageal leiomyoma located in close
proximity to the azygos vein.

CASE REPORT

A 29-year-old man presented with an esophageal tumor
detected by screening esophagogastroduodenoscopy.
The tumor (40 × 25 mm) was submucosal and located
at 5 o’clock in the upper thoracic esophagus (Figure 1a).
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F IGURE 1 (a) Screening esophagogastroduodenoscopy showed a submucosal tumor located at 5 o’clock in upper thoracic esophagus. (b)
Endoscopic ultrasound showed a uniform low-echoic lesion with space between the tumor and azygos vein

F IGURE 2 (a) Computed tomography showed a uniform low-density mass in the mediastinum. Tumor size was 40 × 25 mm. (b) CT showed
the azygos vein posterior to the tumor

Histological diagnosis by endoscopic ultrasound–fine
needle aspiration (EUS–FNA) was leiomyoma. Com-
puted tomography revealed that the azygos vein was
posterior to the tumor (Figure 2). However, because
there was space between them on EUS, we elected
to perform POET (Figure 1b, Figure 3, and Supporting
Information). POET was approved by the institutional
review board of Fukuoka University Hospital (Approval
number: T12-11-01) and written informed consent was
obtained from the patient. The patient was treated in
accordance with the principles of the Declaration of
Helsinki.

POET was performed using an Olympus GIF-H290T
endoscope (Olympus Medical Systems, Tokyo, Japan).
The Fujifilm DH-33GR tapered distal attachment (Fuji-
film Medical, Tokyo, Japan) was selected to allow
deep insertion of the endoscope for direct vision with-
out damaging the surrounding tissue. CO2 was used
as the air supply from the endoscope. A Fujifilm
FlushKnife BT (DK2620J) was used to perform elec-
trocautery. The initial 2-cm mucosal incision was made
on the oral side of the tumor. The surrounding tissue
was dissected from the tumor to create a submucosal
pocket, leaving the muscle layer intact. Because the
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F IGURE 3 (a) During peroral endoscopic tumor resection, the tissue surrounding the tumor was dissected, except for the muscle layer side.
(b) After dissection of tissue surrounding the tumor on the mucosal side. (c) As the tumor originated from the deep layer of the muscularis
propria, full-thickness resection was performed to achieve R0 resection. (d) The submucosal and mediastinal spaces after tumor enucleation.
The azygos vein arch was seen through the mediastinal space

F IGURE 4 The back and front of the tumor. The muscle layer adheres to the back of the tumor. The histopathological diagnosis was
leiomyoma

tumor originated in the deep layer of the muscularis pro-
pria, full-thickness resection was performed to achieve
R0 resection. Resection of the surrounding tissues was
performed with the FlushKnife BT in cut mode to ensure
that the tumor boundary was clearly visible. All manip-
ulation was performed along the tumor to avoid injur-
ing vital organs, especially the azygos vein. The tumor
was resected safely en bloc and removed by a snare.
The azygos vein arch was seen through the mediasti-
nal space after tumor enucleation. The mucosal inci-
sion was closed tightly using the clip-with-line method
to complete the procedure.3

After the procedure, the patient experienced mild sub-
cutaneous emphysema from the face to the inguinal
region. He was discharged within a few days without
major complications. The final histopathological diagno-
sis was leiomyoma (Figure 4).

DISCUSSION

Before the introduction of peroral endoscopic myotomy
(POEM), injury to the muscularis propria during endo-
scopic procedures was associated with serious adverse
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events, such as mediastinitis and peritonitis caused
by perforation.4 Therefore, endoscopic resection was
limited to lesions up to the submucosal layer; deeper
tumors, including benign ones, were treated with
surgical resection. However, based on the mucosal
flap valve theory, POEM for esophageal achalasia
showed that an endoscopic approach to deeper lesions
is feasible provided that the mucosa is preserved.5

This knowledge broadened the potential applications
of endoscopic treatment. The ability of POET to enu-
cleate endoscopically accessible nonepithelial lesions
irrespective of their site of origin has the potential to
revolutionize treatment. POET is less invasive than
surgery and scarless. Furthermore, tissues outside the
gastrointestinal tract (such as the vagus nerve and
lungs in this patient) are not touched, which preserves
their function. However, during POET, it may become
apparent that procedure completion is not possible
(especially for large tumors); therefore, conversion to
open surgery may be required. Clinicians should be
prepared for surgical conversion and patients should
be made aware of this possibility. Although there are no
fixed indications for POET, Onimaru et al. reported that
tumors with minor axis length >30 mm or tumor mass
index (product of the major and minor axes) >1000 had
a high probability of surgical conversion.6

A gastrointestinal stromal tumor (GIST) infrequently
presents as a submucosal esophageal tumor (<5%
of all GISTs).7,8 Although surgical treatment is gen-
erally preferred for GISTs, enucleation of esophageal
GISTs has been reported. Jiang et al. reported
that complete enucleation for esophageal GISTs with
an intact capsule and negative margins was feasi-
ble; however, tumors >5 cm in diameter and with
mitotic count >5/50 high-power fields should undergo
esophagectomy because of their malignant behavior.9

Onimaru et al. reported that six patients with GIST
pathologically classified as low risk underwent safe
removal via POET and experienced favorable long-term
outcomes.6 Therefore, if en bloc resection can be per-
formed in patients with low-risk GISTs with an intact cap-
sule, POET is safe and feasible. Histological diagnosis
by preoperative EUS–FNA is mandatory to guide appro-
priate treatment.

Tumor damage during POET increases the risk of
residual or recurrent tumor. Therefore, it is important
to correctly identify the tumor boundary and dissect
through the tissue outside the boundary. However, using
coagulation mode during dissection frequently causes
difficulty in identifying the boundary. Therefore, we use
cut mode as much as possible. It is also important to
operate under direct vision to avoid damaging surround-
ing structures. If POET is performed without inserting
the endoscope deeply, there is a possibility that the oper-
ation will be partially blind. Deep insertion of the endo-
scope is sometimes difficult because the submucosal

space is limited, especially in large tumors. Moreover,
forcible deep insertion of the endoscope with a normal
attachment can damage the mucosa or tumor capsule.
Therefore, we selected a tapered distal attachment for
deep insertion that allowed direct visualization without
damaging the surrounding tissue. No blind manipulation
was performed during the entire course of the proce-
dure. Although the azygos vein was near, the tumor was
safely resected without causing damage to the tumor or
surrounding structures by manipulating along the tumor.

This case illustrates that third space endoscopy
enables an approach to deep organs that have been
previously inaccessible with an endoscope. With fur-
ther device development,some treatments currently per-
formed surgically may be performed less invasively with
endoscopy in the future.

CONCLUSION

POET is a potentially revolutionary endoscopic tech-
nique that enables full-thickness resection of nonepithe-
lial lesions. Preoperative computed tomography or EUS
to determine peritumoral anatomy is important to ensure
safety. During the procedure, it is important to operate
under direct vision, accurately identify the tumor bound-
ary, and dissect along the boundary to avoid damaging
the tumor and surrounding structures.
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Video S1.The procedure described in this report is sum-
marized in the supporting video.
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