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Introduction

　The most common esophageal submucosal tumor 

(SMT) is benign leiomyoma, accounting for 67% of all 

such tumors1). Enucleation of esophageal leiomyoma 

is a standard procedure for surgical treatment2), 3). 

Instead of traditional thoracotomy for enucleation, 

a  thoracoscopic  approach  has  recently  been 

reported3)－7). Thoracoscopic enucleation results in less 

operative trauma and postoperative pain, and 

shortens the postoperative hospital stay in compari-

son with thoracotomy3)－5). 

　However, it has been reported that large or annular 

tumors  present  difficulty  during  thoracoscopic 

enucleation because the endoscopic instrumentation 

often injures the tumor, thus complicating enuclea-

tion2), 8). Bardini et al.5) considered that thoracoscopic 

enucleation was indicated for esophageal leiomyomas 

less than 5 cm in diameter.

　Here we report a case of a large spiral esophageal 

leiomyoma that was enucleated successfully by 

thoracoscopic surgery using a pre-tied loop ligature 

(Endoloop).

Case report

　A 33-year-old man presented at our hospital 

because of an abnormal shadow that had been found 

by  chest  roentgenography  during  a  medical 

examination. 

　Endoscopic examination revealed a SMT in the mid-

thoracic esophagus (Fig.1a), and a barium esophago-

gram showed that the tumor was 7 cm in size with a 

smooth outline (Fig.1b). Enhanced computed tomo-

graphy demonstrated a solid homogeneous tumor 
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that compressed the trachea (Fig.1c). Endoscopic 

ultrasonography (EUS) visualized a homogeneous 

hypoechoic tumor originating from the longitudinal 

muscle layer of the esophagus and occupying two 

thirds of the circumference of the esophageal wall 

(Fig.1d). 

　An EUS-guided needle biopsy was performed about 

3 weeks before surgery. Pathological examination of 

the biopsy sample revealed that the tumor consisted 

of spindle-shaped cells with immunohistochemical 

positivity for α-SMA and desmin, and negativity for 

S-100 protein, c-kit and CD34, suggesting leiomyoma 

of the esophagus.

　Thoracoscopic  enucleation  was  indicated  for 

surgical treatment. The operation was performed 

under differential lung ventilation with a double-

lumen endotracheal tube, keeping the patient on the 

left lateral position. Five ports were placed in the 

intercostal space. Artificial pneumothorax was not 

applied. The tumor was easily detected by thora-

coscopy in the upper to middle thoracic esophagus. 

The longitudinal muscle layer over the tumor was 

divided, exposing the tumor surface.

　Because it was very difficult to secure the tumor 

with a grasper, we used a pre-tied loop ligature 

(Ethicon PDS Ⅱ Endoloop Ligature) (Fig.2a). Then, 

during dissection of the tumor from the submucosal 

layer of the esophagus, one more Endoloop was 

utilized to pull the tumor up sufficiently, allowing 

clarification  of  the  dissection  plane  (Fig.2b, c). 

Fig.1a Endoscopy revealed a spiral multinodular SMT.
        b A barium esophagogram demonstrated that the tumor measured 7 cm and had a smooth outline.
        c Enhanced CT demonstrated a solid homogeneous tumor that compressed the trachea.
    d EUS visualized a homogeneous hypoechoic tumor originating from the longitudinal muscle layer of the 

esophagus and occupying two thirds of the circumference of the esophageal wall.
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Using two Endoloops, we could completely remove 

the large spiral tumor without any tumor injury 

(Fig.2d). The specimen was placed in a specimen 

retrieval bag and delivered via the extended port 

incision.

　Intraoperative endoscopy revealed no injury to the 

esophageal mucosa, which had a good color and was 

airtight. Finally, the longitudinal muscle layer and 

pleura were closed with absorbable sutures.

　The resected tumor specimen was multinodular 

and had a cream-colored cut surface, measuring 7.0 × 

3.5 cm (Fig.3). Pathologically the tumor consisted of 

spindle-shaped cells with rich capillary vessels, but no 

mitosis was evident. The tumor cells were immunohis-

tochemically positive for α-SMA and desmin, and 

negative for S-100 protein, c-kit and CD34, in 

accordance with the preoperative biopsy. The final 

pathological diagnosis was angioleiomyoma of the 

esophagus.

　Postoperative esophagography showed good pas-

sage of gastrografin. The patient took clear water on 

the third day and was discharged on the 12th day 

after the operation. At 3 years after the operation, 

there were no signs of tumor recurrence or 

postoperative symptoms.

Discussion

　SMT of the esophagus accounts for less than 1% of 

all  esophageal  neoplasms.  The  most  common 

esophageal SMT is benign leiomyoma, accounting for 

67%1).

Fig.2a Pulling up the tumor using Endoloop allowed adjustable coutertraction for efficient and safe dissection.
        b One more Endoloop was easily applied.
        c Adequate retraction of the tumor by the Endoloop was stably achieved.
      d The enucleation of the large spiral tumor was completed without perforation of the esophageal mucosa.

Fig.3 The resected specimen was a multinodular tumor 
measuring 7.0 × 3.5 cm.
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　Enucleation of esophageal leiomyoma is the first 

choice for surgical treatment2), 3). Recently, instead of 

enucleation via a thoracotomy, thoracoscopic enuclea-

tion has been performed successfully3)－7). It has been 

reported that thoracoscopic enucleation is indicated 

for esophageal leiomyomas less than 5 cm in 

diameter5). Jiang et al.8) have also strongly recom-

mended thoracoscopic enucleation for tumors 1 to 5 

cm in diameter, irrespective of whether they are 

symptomatic, whereas they consider observation 

alone to be preferable for asymptomatic tumors 

measuring less than 1 cm because of the difficulty 

locating them during surgery.

　In the present case, although the tumor occupied 

two thirds of the circumference of the esophageal wall 

and was 7 cm in size, thoracoscopic enucleation was 

performed successfully. Few reports have described 

successful thoracoscopic enucleation for annular 

esophageal leiomyomas larger than 7 cm because of 

the risk of the procedure becoming technically 

difficult, increasing the likelihood of tumor injury or 

perforation of the mucosal layer of the esophagus.

　In the present case of multinodular SMT, Endoloop 

was very useful for grasping and pulling up the large 

annular tumor. We were easily able to handle two 

Endoloops, and obtained adjustable countertraction 

for accurate and safe dissection of the large tumor 

from the submucosal layer of the esophagus without 

any tumor injury. Circumferential dissection of the 

esophagus was not necessary. A number of different 

techniques for retracting or pushing out the tumor 

from the esophageal wall have been developed for 

thoracoscopic enucleation of esophageal SMT. Some 

have reported that placement of a stay suture on the 

tumor was useful for pulling up the tumor5), 8), 9). 

However, this procedure carries a risk of tumor 

damage.　 An  esophageal  intraoperative  balloon 

dilator may also be useful for pushing out the 

tumor2), 7), although its effectiveness might only be 

partial for an annular-type tumor. 

　To the best of our knowledge, this is the first report 

on Endoloop retraction of esophageal leiomyoma in 

thoracoscopic enucleation. Some groups have re-

ported that Endoloop retraction of the gallbladder 

in single incision laparoscopic cholecystectomy is 

useful10), 11). Augustin et al.12) reported the utility of 

Endoloop for retracting the appendix in laparoscopic 

appendectomy.

　It is reported that during enucleation of a large 

leiomyoma, myotomy may create an esophageal 

condition that resembles achalasia2). In the present 

case,  we  thoracoscopically  reapproximated  the 

esophageal muscular layer longitudinally, and there 

were no postoperative symptoms such as dysphagia.
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