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Introduction

Submucosal benign esophageal tumors are rare compared 
to malignant tumors. More recent data have shown 
an increased prevalence of these lesions, which likely 
reflects improvement in diagnosis and screening (1). 
Benign esophageal masses can be classified as intramural 
[leiomyoma, gastrointestinal stromal tumor (GIST), 
schwannoma], intraluminal (fibrovascular polyps, lipoma, 
hemangioma, granular cell tumor), and extraesophageal 
(duplication and cysts). 

Leiomyoma,  the  most  commonly  encountered 
submucosal esophageal tumor, is a mesenchymal neoplasm 
usually originating from the muscularis propria that is 
composed by bundles of spindle-cells with rare mitoses. The 
most common anatomical location is the middle or lower 
third of the esophagus. The tumor mass ranges from 0.5 
to 5 cm in diameter and appears encapsulated with round 
or oval morphology. A marked deformity of the esophageal 

lumen is expected to occur in patients with large, horse-
shoe shaped tumors and a prevalent intra-luminal growth 
pattern. Typically, immunohistochemical analysis is positive 
for smooth muscle actin and desmin. 

Leiomyomas are usually asymptomatic because of the 
slow growth and the capacity of the esophageal lumen 
to adapt to extrinsic compression. The most common 
symptom is dysphagia especially when the tumor growth 
is intraluminal. Other symptoms caused by intraluminal 
growth may be substernal discomfort,  chest pain, 
regurgitation, and heartburn (2). These non-specific 
symptoms may result from an associated condition (hiatus 
hernia, gastroesophageal reflux disease). In patients with 
extramucosal growth, the mass can cause compression 
on the airways or the inferior vena cava (3). Endoluminal 
bleeding from large ulcerated leiomyomas is extremely rare. 
In such patients, the diagnosis of a GIST should rather be 
considered. 
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Natural history

The natural history of these neoplasms is favorable. In 
fact, small and asymptomatic submucosal masses can be 
managed conservatively. Patients should be reassured about 
the benign nature of the tumor, and endoscopic ultrasound 
surveillance can be proposed in order to detect any 
progressive change in tumor size or shape. Tumor growth 
over time is an indication for resection. Other indications 
include the appearance of symptoms, mucosal ulceration, 
regional node enlargement, and irregularity of the mass. 

A recent study (4) has estimated that leiomyoma growth 
during surveillance was about 0.5 mm during a mean 
follow-up longer than 5 years. 

Diagnosis

In the majority of patients, the diagnosis of leiomyoma 
is  incidental  during barium swallow study, upper 
gastrointestinal endoscopy, or computed tomography (CT) 
scan of the chest. A thorough workup is needed in order to 
plan the best therapeutic strategy. Endoscopic evaluation 
typically reveals a bulging in the esophageal lumen with 
an intact mucosa (Figure 1) that allows smooth passage of 
the scope. Mucosal biopsies should be discouraged in the 
majority of patients with a submucosal esophageal mass (5). 
The radiological features of leiomyoma on a barium swallow 
study are typical (Figure 2). Computed tomography of the 
chest is particularly useful in case of giant leiomyomas with 
extraluminal growth to exclude malignancy (Figure 3). The 
leiomyoma has a homogeneous and hypoechoic appearance 
at endoscopic ultrasonography (EUS), and analysis of 
the wall layers allows to identify the site of origin of the 
mass. A fine-needle aspiration biopsy can be performed 
if there is a suspicion of GIST or malignancy. Positron-
emission tomography (PET) scans with fluorine-18-
fluorideooxyglucose may occasionally cause a false positive 
test as in other benign conditions, especially in patients with 
CD34 negative lesions (6) (Figure 4).

Although extra-mucosal cysts are extremely rare, the 

Figure 1 Bulging of the posterior esophagus just above the 
gastroesophageal junction, with an intact mucosa, suggestive of 
leiomyoma. 

Figure 2 Typical radiographic appearance of a filling defect with 
smooth margins compatible with esophageal leiomyoma of the 
thoracic esophagus (arrow).

Figure 3 Coronal image from IV contrast-enhanced CT showing 
a large leiomyoma of the thoracic esophagus (arrow).
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differential diagnosis should be considered in patients with 
submucosal tumors. These cysts have mixed embryogenesis 
and can be congenital (i.e., bronchogenic, gastric, 
duplication, or inclusion cysts), neuroenteric, or acquired 
(retention cysts) (7). About 40% of extramucosal cysts are 
diagnosed in patients between the second and the fourth 
decade of age (8), and more than one third of patients are 
asymptomatic at presentation (9). Most common clinical 
presentation in adults consists of upper gastrointestinal 
symptoms such as gastroesophageal reflux, dysphagia, and 
epigastric pain. 

Treatment

Traditionally, open resection has been the standard of care 
for esophageal leiomyomas (5,10); more recently, minimally 
invasive techniques have become increasingly used in 
specialized centers (11,12). Due to the benign nature of the 

tumor and the presence of a relatively easy cleavage plan, 
the most common surgical procedure is minimally invasive 
enucleation and reconstruction of the muscle layer through 
a thoracoscopic or laparoscopic approach. For leiomyomas 
of the gastroesophageal junction, preservation of sphincter 
integrity and function is of paramount importance 
and special care is required to prevent postoperative 
gastroesophageal reflux.

Technique of leiomyoma enucleation

Regardless of the route of approach, the procedure consists 
of a myotomy extended above and below the leiomyoma with 
maximal preservation of the muscle fibers. Intraoperative 
endoscopy allows air inflation and trans-illumination 
during the procedure and may increase safety (13).  
External traction applied with a transfixing suture can 
facilitate identification of the cleavage plan from the mucosa 

Figure 4 Positron-emission tomography scans of a CD34 negative calcific leiomyoma.
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and progressive enucleation of the mass. This can avoid 
the effect of tumor fragmentation by direct grasping. An 
alternative technique consists of inflating an endoscopic 
balloon and pushing the tumor outward to facilitate 
enucleation. After tumor removal, the mucosa needs to be 
carefully inspected to ensure integrity, and the longitudinal 
muscular fibers are approximated with interrupted sutures. 
Symptomatic pseudodiverticula have been reported in case 
of enucleation procedures not followed by suture of the 
residual muscle edges (5).

During the last three decades, minimally invasive 
surgery has showed clear advantages over the open 
approach. Thoracoscopic, laparoscopic, endoscopic, and 
hybrid procedures have almost substituted open surgery 
in referral hospitals. Laparoscopic enucleation is preferred 
for tumors of the distal esophagus because it provides a 
perfect exposure of the lower mediastinum, and allows to 

perform an antireflux repair (Dor or Toupet fundoplication) 
(Figure 5). Five ports are required, and critical steps of the 
operation can be performed using endoscopic assistance. 

In patients with giant tumors prolapsing through the 
gastroesophageal junction, a transgastric approach is  
needed (14). Preoperative endoscopic clipping of the distal 
tip of the tumor and intraoperative endoscopic assistance 
facilitate the procedure. Endoclips are easily identified 
through a small anterior gastrotomy and the mass is 
exteriorized. Excision of the leiomyoma is performed using 
a linear endostapler paying attention to prevent obstruction 
of the esophageal outlet. After manual or stapled closure 
of the gastrotomy incision, an anterior fundoplication is 
performed to prevent gastroesophageal reflux (Figure 6).

Endoscopic submucosal dissection through retroflexed 
video-endoscopy has also proven safe and effective in 
patients with leiomyomas of the cardia (12,15). With the 
patient under general anesthesia and in the supine position, 
diluted epinephrine is injected with a sclerotherapy 
needle in the submucosal plane to lift the mucosa. A CO2 
insufflator is preferred. The mucosal incision overlying 
the mass is preferably performed with the scope in a 
retroflexed view starting at the lower border of the lesion. 
The electrosurgical knife (IT-knife 2, Olympus) and the 
hook knife are used. The mucosal edges are closed using 
3–5 metallic clips. At the end of the procedure the tumor is 
retrieved with a plastic endobag and extracted through the 
mouth. Pneumoperitoneum in the absence of perforation is 
a potential complication of the procedure, and is due to air/
CO2 filtration through the thin posterior gastric wall at the 
cardia not covered by serosa layer. This complication can be 
treated conservatively or may require bedside percutaneous 
drainage (16).

Thoracoscopic enucleation is reserved to leiomyomas 
of the upper and middle third of the esophagus. A 
3-port thoracoscopic approach in the prone or semi-
prone decubitus position provides a good exposure of 
the entire length of the thoracic esophagus (Figure 7) 
while significantly improving global oxygen delivery and 
decreasing pulmonary shunt (17,18). After incision of 
the mediastinal pleura, the leiomyoma is identified and 
enucleated as in the laparoscopic approach, and the muscle 
layer carefully approximated. For leiomyomas located in 
the upper thoracic esophagus, division of the arch of the 
azygos vein using hemolock clips or a linear stapler may be 
required for better exposure. 

More rarely, in patients with diffuse leiomyomatosis 

Figure 5 Laparoscopic approach: enucleation of giant esophageal 
leiomyoma of the distal esophagus.

Figure 6 Hybrid endoscopic and laparoscopic trans-gastric 
approach: gastrotomy and identification of the leiomyoma for 
endostapling.
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of the gastroesophageal junction or giant masses not 
eligible for enucleation because of large intraoperative 
mucosal injuries or the inability to reapproximate residual 
muscle edges, transthoracic or transhiatal video-assisted 
esophagectomy and gastric conduit reconstruction may be 
indicated (19). 

Management of extra-mucosal cysts

Patients who are asymptomatic can be surveilled with 
EUS or CT-scan. Conversely, the presence of dysphagia, 
respiratory symptoms, weight loss, increase in cyst size, 
and the suspicion of malignancy are indications for surgical 
therapy. Cyst aspiration has been proposed in patients unfit 
for surgery, but thoracoscopic or laparoscopic resection 

remain the preferred treatment in expert centers (20). The 
basic tenets of surgical therapy are the same described 
for leiomyoma, but stapling is preferred in case of dense 
adhesions to the esophageal wall. 

Results of leiomyoma enucleation

In our institution, during the period 2002–2017, 35 patients  
were considered eligible for surgery and underwent 
leiomyoma enucleation through thoracoscopy (n=15), 
laparoscopy (n=15), and endoscopy (n=5). No conversion 
to open surgery and no esophagectomies were necessary in 
this cohort of patients which include individuals with giant 
(up to 12 cm) tumors. Overall morbidity rate was 14.3% 
and there was no mortality. Postoperative wound pain 
was treated with paracetamol and/or ketorolac as needed. 
Routine gastrografin swallow study was performed on 
postoperative day 1. Patients were allowed to drink and to 
remain on a soft diet until the first follow-up visit 1 month 
later. In all patients, histopathology confirmed the diagnosis 
of benign leiomyoma. The median diameter of the mass 
was 7.5 cm. Immunohistochemistry resulted positive for 
smooth-muscle actin and desmin, and negative for CD117 
and CD34. The median follow-up was 49 months and all 
patients were followed for at least 1 year. No recurrences of 
leiomyoma were documented at endoscopy and/or barium 
swallow study (Figure 8). At the latest follow-up, the SF-36  
scores were unchanged compared to baseline. However, 
reflux symptoms and PPI use occurred more frequently 
after endoscopic treatment (12). 

Conclusions

The approach to submucosal benign esophageal tumors has 
changed significantly compared to the previous decades. 
The advent of minimally invasive techniques has probably 
decreased the threshold for surgery due to lesser morbidity 
and greater patient comfort. Today, minimally invasive 
enucleation of leiomyoma should be carried out according 
to tumor location and morphology. Laparoscopy and 
thoracoscopy should represent the initial approach even 
in patients who present with large masses at unfavorable 
locations. Compared to the endoscopic approach, 
laparoscopic leiomyoma enucleation has the potential to 
eliminate dependency from proton-pump inhibitors. In 
the future, third-space endoscopy is likely to play a more 
important role in patients with submucosal tumors.

Figure 7 Thoracoscopic approach in the prone position for 
enucleation of a giant leiomyoma of the distal esophagus. 

Figure 8 Postoperative barium swallow study showing regular 
esophageal profile and transit.
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