
Successful resection of large submucosal tumor in the esophagus:
Novel thoracoscopic-endoscopic combined surgery with submucosal
tunneling method

Patients with esophageal leiomyoma, a
benign submucosal tumor originating
from the muscularis propria of the
esophagus, present with dysphagia or
chest pain depending on the tumor size
and site. Conventional thoracoscopic
surgery may cause a large muscle defect,
possibly leading to esophageal stricture.
As regards endoscopic procedures, there
is a limit to the size of tumor that can be
resected [1]. We report five cases of suc-
cessful resection of large symptomatic
leiomyomas with the thoracoscopic-en-
doscopic submucosal tunneling method
(TEST), a novel treatment first reported
in 2016 [2]. Results with the first of five
cases demonstrate that the method has
advantages for both thoracoscopic and
endoscopic resection.
Five female patients aged 37 to 58 years
with dysphagic symptoms underwent
TEST from July 2012 to June 2021. Four
patients had an abnormal shadow, iden-
tified using a chest X-ray, upper X-ray
gastrointestinal angiography, and com-
puted tomography (▶Fig. 1). The diag-
nosis of leiomyoma was made in all
patients using endoscopic ultrasound-
guided fine needle aspiration before
treatment.
Initially, endoscopic submucosal tunnel-
ing was performed applying the tech-
nique of per-oral endoscopic myotomy
(POEM) until the tumor was exposed
and separated from both the mucosa
and muscle layer (Endoscope: GIF-Q260
J, OLYMPUS, Knife: Triangle Tip Knife,
OLYMPUS). The tumor was dissected
and extracted laparoscopically under
both endoscopic and thoracoscopic gui-
dance with minimal damage to the mus-
cle layer (▶Fig. 2). The mucosal incision
on the esophageal wall was completely
closed using endoscopic clips, and the
muscle layer was sutured thoracoscopi-
cally.
Tumor size ranged from 5 to 80mm
(average 47mm, median 50mm). No ad-

verse events occurred peri-procedure or
post-surgery. Esophagogastroduodeno-
scopy and the barium swallow procedure
were performed on postoperative day
(POD) 3 and liquid meals were intro-
duced on POD 5. Average hospitalization
duration was 13 days. Symptoms fully
disappeared after TEST without recur-

rence in 60.8 months (median, 50
months) (▶Video 1). TEST is a safe, ef-
fective, and minimally invasive treat-
ment with minimal risk of postoperative
stricture.

▶ Fig. 1 Upper X-ray and computed tomography showed circumferential submucosal
tumor in lower thoracic esophagus.

▶ Fig. 2 a Submucosal tunneling was performed, applying the technique of per-oral endo-
scopic myotomy (POEM). The tumor was exposed and separated from both mucosa and in-
ner circular muscle layer. b The tumor was dissected and extracted laparoscopically under
both endoscopic and thoracoscopic view.
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VIDEO

▶ Video 1 Slide 1 Successful resection of large submucosal tumor in the esophagus. No-
vel thoracoscopic-endoscopic combined surgery with submucosal tunneling method.
Slide 2 Esophageal leiomyoma is a benign submucosal tumor originating from the muscu-
laris propria of the esophagus. Dysphagia or chest pain may occur depending on the size
and site. Conventional thoracoscopic surgery may cause a large muscle defect that can
lead to esophageal stricture. Slide 3 and 4 Comparison of advantages and disadvantages
of esophageal submucosal tumor resection by thoracoscope or endoscope Slide 5 The di-
agnosis of leiomyoma was made in all patients with endoscopic ultrasound-guided fine
needle aspiration (EUS-FNA) prior to surgery. Slide 6 Case 1. A 37-year-old woman with a
chief complaint of dysphagia. Submucosal tumor in middle thoracic esophagus. Slide 7 En-
doscopic surgery. Entry was made from the esophagus side after injection into the submu-
cosal layer of the esophagus anterior wall. Entry was made 2 cm from the oral side of the
tumor. Slide 8 Endoscopic surgery. Submucosal tunneling was performed by applying the
technique of per-oral endoscopic myotomy (POEM). The tumor was exposed and separat-
ed from both mucosa and inner circular muscle layer. A hole was made on the muscular
layer to the mediastinal side. Slide 9 Thoracoscopic surgery. The hole made by the endo-
scope was used to guide the dissection and extraction with the thoracoscope. The proce-
dure was performed under both thoracoscopic and endoscopic guidance. Slide 10 Closure.
The mucosal incision on the esophagus wall was closed with endoscopic clips. The muscle
defect was sutured thoracoscopically. The tumor was removed through the intercostal
space. Slide 11 The pathological diagnosis was leiomyoma, esophagus, surgical, major di-
ameter 80mm. Slide 12 Comparison of endoscope images before and after TEST. Slide 13
Case 2 in a 54-year-old woman with a chief complaint of dysphagia, an abnormal chest X-
ray, and a circumferential submucosal tumor in lower thoracic esophagus. Slide 14 TEST
was performed following the same procedure as previously described and the tumor was
resected without remnant. Slide 15 Endoscope images 8 months after TEST. Slide 16 The
outcome of TEST. Slide 17 TEST is a safe, effective, and minimally invasive treatment with
minimal risk of postoperative stricture.
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