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Abstract 

Background  Esophageal gastrointestinal stromal tumors (GISTs) are relatively rare, accounting for 2–5% of all GISTs. 
Typically, the treatment is surgery in nature. However, no standard procedure established for esophageal GISTs, 
and in many cases, subtotal esophagectomy or local resection via thoracoscopy or mediastinoscopy is performed. 
Thoracoscopic and endoscopic cooperative surgery (TECS) is a surgical approach similar to laparoscopic and endo-
scopic cooperative surgery used for gastric GIST; however, no reports of its use for esophageal GIST have been pub-
lished to date. We herein report such a case along with a review of past literature.

Case presentation  The patient was a 60-year-old man. Upper gastrointestinal contrast imaging revealed a sub-
epithelial lesion in the esophagus. An 18 × 17 mm subepithelial lesion was identified in the left wall, 35 cm 
from the upper incisors, during upper gastrointestinal endoscopy, and was diagnosed as a GIST through endoscopic 
ultrasound-guided fine needle biopsy. TECS was therefore performed. The patient was placed in a prone position 
with his face to the left. After confirming the lesion under endoscopy and left thoracoscopy, the periesophageal area 
of the lesion was dissected under thoracoscopy. Subsequently, an endoscopic full-layer resection was performed. 
Finally, the excision site of the lesion was sutured under thoracoscopy. The operation took a total of 3 h and 22 min, 
with a blood loss of 50 mL.

Conclusions  The appropriate surgical procedure for esophageal GIST should be considered according to the loca-
tion and size of the lesion. TECS ensures that the resection margins are secured using an endoscopic or thoracoscopic 
approach. Furthermore, TECS is minimally invasive, avoiding esophagectomy and reconstruction, which makes it 
a potential surgical option for esophageal GISTs.
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Background
Esophageal gastrointestinal stromal tumors (GISTs) are a 
relatively rare disease, accounting for 2–5% of all GISTs 
[1]. Once a diagnosis of GIST is made, the treatment is 
thought to be surgical resection in daily practice. How-
ever, no standard procedure established for esophageal 
GISTs, and in many cases, subtotal esophagectomy or 
local resection via thoracoscopy or mediastinoscopy 
is performed. In the current report, we present a case 
of thoracoscopic and endoscopic cooperative surgery 
(TECS) for esophageal GISTs.

Case presentation
A 60-year-old man was suspected to have a subepithe-
lial lesion (SEL) in the esophagus during a routine upper 
gastrointestinal contrast study. There were no apparent 
symptoms. Subsequent esophagogastroduodenoscopy 
(EGD) performed by his previous physician identified an 
SEL in the esophageal wall, located 35 cm from the inci-
sors (Fig.  1a). To further investigate this condition, the 
patient was referred to the Department of Gastroenter-
ology at our hospital. EGD revealed a submucosal tumor 
measuring 18 mm × 17 mm on the left wall, 35 cm from 
the upper incisors. Endoscopic ultrasound (EUS) dem-
onstrated that the tumor was located in the fourth layer 
with poor blood flow (Fig.  1b). EUS-guided fine-needle 
aspiration (EUS–FNA) was performed. Biopsy speci-
men showed growth of spindle cells that were immuno-
histochemically positive for CD117. Biopsy results were 
positive for CD34, CD117, and vimentin, and negative for 
AE1/AE3, desmin, SMA, and S100, with a Ki-67 index of 
1.5%. A diagnosis of GIST was made, and the patient was 
referred to our department for surgery.

Contrast-enhanced computed tomography showed 
a well-defined nodule with a long diameter of approxi-
mately 16 mm in the lower esophagus (Fig. 1c). No dis-
tant metastases were noted. After consultation with our 

gastroenterologist and careful consideration of the loca-
tion, and size of the lesion, as well as surgical impact, we 
planned to perform TECS following the principles of lap-
aroscopic endoscopic and cooperative surgery for gastric 
GIST.

After induction of general anesthesia, the surgery was 
started with the patient placed in the prone position, face 
to the left. To approach the left thoracic cavity, four ports 
were placed: a 12-mm port in the 5th intercostal space 
along the left mid-axillary line, a 5-mm port in the 7th 
intercostal space, another 5-mm port at the anterior axil-
lary line in the 8th intercostal space, and a 12-mm port at 
the posterior axillary line in the 9th intercostal space. An 
artificial pneumothorax was initiated at 6 mmHg, and the 
intrathoracic cavity was examined. No adhesions were 
found, and the tumor could not be identified macroscopi-
cally (Fig. 2a).

When the endoscope was inserted, the tumor was 
confirmed to be located anteriorly on the left side of the 
lower esophagus through transillumination. The pleura 
around the tumor was incised. The surrounding tissues 
were dissected to expose the esophagus (Fig.  2b). Sub-
sequently, the area around the tumor was marked using 
an endoscope, and after local administration of a sub-
mucosal injection, the mucosa was incised from the oral 
side. We initiated perforation at a site distant from the 
heart and commenced a full-thickness incision (Fig. 2c). 
After performing such an incision for approximately half 
of the circumference, visualization of the tumor became 
difficult. Therefore, the remaining half was resected 
under thoracoscopy. The resected specimen was placed 
inside plastic bag and removed orally by endoscope.

Minimal resection was conducted; however, the result-
ing defect measured 4.5 cm along the long axis and 2.5 cm 
along the short axis (Fig.  2d). We decided to suture the 
wound along the long axis, considering the difficulty in 
suturing along the short axis. The closure was performed 

Fig. 1  Preoperative findings. a Submucosal tumor of 18 mm × 17 mm was observed on the left wall, 35 cm from the upper incisors 
in the esophagogastroduodenoscopy. b Circular tumor continuous with the fourth layer was observed in endoscopic ultrasonography (yellow 
arrow). c 16 mm long nodule was found in the lower esophagus (yellow arrow)
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in a continuous layer-to-layer suture technique with a 
4–0  V-Loc™ (Medtronic PLC, MN, USA) (Fig.  2e). The 
suture site was confirmed endoscopically, and although 
the lumen had become slightly narrowed, the GIF-H290T 
scope (Olympus, Tokyo, Japan) could pass through with 
minimal contact (Fig. 2f ). The leak test results were nega-
tive. Drains were placed around the anastomotic site and 
the left lung apex. The procedure took a total of 3 h and 
22 min, and had a blood loss of 50 mL.

Macroscopically, the tumor was not exposed on the 
surgical resection surface in the specimen (Fig.  3a). 
Pathological findings revealed that the tumor measured 
22 × 14  mm. Biopsy specimen showed growth of spin-
dle cells that were immunohistochemically positive for 
CD117 (Fig.  3b–d). The Ki-67 index was 4%, with two 
mitoses observed per 50 high-power fields. It was posi-
tive for CD34, CD117, and vimentin, and negative for 
AE1/AE3, desmin, S-100, and SMA, confirming the diag-
nosis of GIST.

Postoperatively, the patient remained on absolute fast-
ing with the gastric tube in place. On the postoperative 
day 4 (POD 4), the gastric tube was removed, and oral 
intake was initiated. On the POD 5, the chest drain was 
removed, and on the POD 7, an upper gastrointestinal 

contrast study confirmed the absence of suture insuf-
ficiency or significant stenosis. The patient started 
oral intake on the POD 8, and was discharged on the 
POD15. EGD performed at follow-up 3 months postop-
eratively showed no strictures, and the scope passage was 
unobstructed.

Discussion
Approximately 70% of esophageal submucosal tumors are 
leiomyomas and 25% are GISTs [2]. Lott et  al. reported 
that GISTs occur predominantly in males aged < 60 years, 
and primarily affect the lower esophagus [3]. When diag-
nosed with a resectable localized GIST without distant 
metastasis, surgery is the primary treatment. Lymph 
node dissection is unnecessary, because lymph node 
metastasis in GIST is rare and does not serve as a prog-
nostic factor. During resection of GIST, it is important to 
secure resection margins without capsular damage [4].

Currently, no standard procedure is established for 
esophageal GISTs, and the treatment strategy is deter-
mined on a case-by-case basis. In subtotal esophagec-
tomy, securing a definite margin is feasible; however, 
it entails substantial surgical invasion, posing risks to 
organ function and potential postoperative quality of life 
decline. Conversely, local resection is minimally invasive, 
although concerns may arise about dissemination into 
the thoracic cavity.

Large tumors may cause large defects in the muscle 
layer, leading to postoperative esophageal stenosis, dys-
function, and mucosal damage. Notably, successful enu-
cleation using a thoracoscope or robot has been reported 
in cases of small tumors [5, 6]. However, inward-growing 
tumors are often challenging to identify from the tho-
racic cavity, and are unsuitable for enucleation. TECS 
employs endoscopic and thoracoscopic approaches to 
ensure resection margins for tumors growing within the 
lumen and with a small diameter.

In the present case, a tumor, approximately 20  mm 
in diameter, was found in the lower thoracic esopha-
gus. Since the tumor was discovered incidentally dur-
ing a medical examination, there were no subjective 
symptoms. After diagnosing GIST through EUS–FNA, 
we determined to proceed with surgery. Extensive pre-
operative discussions with our gastroenterologist led 
us to conclude that subtotal esophagectomy would be 
highly invasive. Consequently, we performed TECS 
after fully explaining the curability and invasiveness to 
the patient. Preoperative EGD indicated that the tumor 
was located on the left wall of the esophagus; there-
fore, we selected a left thoracoscopic approach. During 
the operation, half of the circumference was resected 
endoscopically, and the remaining half was resected 
thoracoscopically. The constant communication with 

Fig. 2  Operative findings. a Tumor was not identified. b 
Periesophageal dissection near the tumor. c Endoscopic full-layer 
incision. d Defect after resection measured 4.5 cm × 2.5 cm. e Sutured 
in two layers with a barbed suture. f Endoscopy after suturing 
showed slight stenosis, but the scope could be passed through
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the gastroenterologist enabled us to secure a resection 
margin and make use of the advantages of this proce-
dure. Because the defect in the longitudinal direction 
was severe, we sutured the closure along the long axis, 
and there were no signs of stenosis either symptomati-
cally or endoscopically until postoperative 3  months. 
For preventing stenosis, suturing along the short axis or 
at an oblique line would have been preferable; however, 
this approach was challenging due to the limited space 
in the mediastinum. According to the modified Fletcher 
classification, the specimen was categorized as low risk 
of recurrence. We intend to maintain careful follow-up 
in the future.

We searched for cases similar to ours in Igaku Chuo 
Zasshi and PubMed for the period from 2000 to 2024 
using the keywords “thoracoscopic and endoscopic coop-
erative surgery”, we found seven cases [7–10]. Includ-
ing our own case, eight cases are presented in Table  1. 
According to the reports, TECS was performed in one 
case of esophageal schwannoma and leiomyoma and five 
cases of gastric tube cancer after operation for esopha-
geal cancer, and the resection margins were negative in all 
cases. All cases of gastric tube cancer were reconstructed 
through the posterior mediastinal route. The patients 
were six males and two females aged 49–82  years, with 
tumors ranging from 13 to 80 mm in diameter, and they 

Fig. 3  Pathological findings of the resected specimen. a Macroscopic image of the resected specimen. The tumor was removed without any 
damage to the capsule. b Findings observed with a loupe after hematoxylin–eosin staining. The tumor had clear borders, and the surgical 
margins were negative. The size of the tumor was 22 × 14 mm. c Hematoxylin and eosin stain shows spindle cells arranged in fascicles. d 
Immunohistochemistry shows tumor-cell positivity for CD117
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were discharged from hospital within 9–25  days, which 
was relatively early. In one case, thoracotomy was neces-
sary due to severe adhesions. In another case, although 
TECS was initially considered, the intraoperative endo-
scope could not be passed through after suturing. Conse-
quently, segmental resection was performed, and the plan 
was shifted to a two-stage operation. The involvement 
of the tumor around the circumference was slightly less 
than half. Although minimal resection was performed, 
it resulted in stenosis. Regarding the case of leiomyoma, 
TECS using submucosal tunneling and endoscopic resec-
tion was performed for a large tumor with a diameter 
of 80  mm and involving 2/3 of the circumference. They 
identified a high risk of stenosis and placed an esophageal 
stent intraoperatively, which was removed 3 weeks after 
operation. Patients with large tumors are at a high risk of 
stenosis, and TECS is not recommended for such a situa-
tion. Except for this particular case, TECS was performed 
in cases with tumor diameters of 3 cm or less. Suturing 
in the transverse direction is preferred to prevent steno-
sis in the direction of suturing after excision. However, 
in some cases, such as the present case, it is necessary to 
suture in a longitudinal direction, and the circumference 
of the tumor before surgery is also considered significant.

Among the seven previously reported cases, steno-
sis was observed during intraoperative endoscopy in 
two. Preoperative endoscopic findings indicated tumor 
involvement in 2/3 of the circumference in one case and 
in 1/3 to half of the circumference 1/3 to half circumfer-
ential in the other. When considering the need to secure 
resection margins, tumors with less than 1/3 circumfer-
ential involvement are suitable indications for avoiding 
stenosis. The surgical margins were negative in all cases. 
The accumulation of cases is necessary to confirm that 
TECS does not worsen prognosis compared to other sur-
gical procedures.

Conclusion
To the best of our knowledge, this is the first report of 
TECS for esophageal GISTs. It is useful for tumors grow-
ing toward the inside of the esophagus, ensuring resec-
tion margins without damaging the tumor capsule 
through endoscopic and thoracoscopic approaches. By 
avoiding esophageal resection and reconstruction, TECS 
offers a minimally invasive treatment option and is a 
reasonable surgical choice for esophageal GISTs. While 
the indication for TECS remains a matter of debate, we 
propose that it can be safely performed for tumors meas-
uring 3 cm or less and involving less than 1/3 of the cir-
cumference, thereby avoiding stenosis.
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