
© 2018 Asociaciones Colombianas de Gastroenterología, Endoscopia digestiva, Coloproctología y Hepatología438

Miguel Ricardo Buitrago Ramírez, MD,1 Jorge Ramírez Pereira, MD,2 Diego Fernando Salcedo Miranda, MD.3*

Case report of robot-assisted esophageal enucleation 
of leiomyoma and literature review

1 Thoracic surgeon at Clínica Marly and Universidad 
del Bosque in Bogotá, Colombia

2 Thoracic surgery fellow at Universidad del Bosque in 
Bogotá, Colombia 

3 General surgery resident at Universidad del Bosque 
in Bogotá, Colombia

*Correspondence: dsalcedo_ub@hotmail.com.

.........................................
Received:    23/10/17 
Accepted:    04/03/18

Abstract
Introduction: Esophageal leiomyomas are benign tumors which are resected by esophageal enucleation 
when they are symptomatic, suspected of malignancy, or larger than 5 cm. Traditional resection uses the open 
enucleation technique, but minimally invasive surgery has emerged as a technique that has great advantages, 
especially when combined with robotic technology. Case report: We report a case of leiomyoma of the midd-
le esophagus with treated with enucleation using a robotic-assisted thoracoscopic technique. Intraoperative 
esophagoscopy and transillumination were useful for identifying the esophagus and developing a plan of 
safe extra mucosal dissection. Together with robotic assistance this seems to minimize intraoperative risks 
including that of mucosal injury while also improving postoperative recovery time.
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INTRODUCTION

All gastrointestinal stromal tumors (GISTs) should be con-
sidered potentially malignant. (1) Leiomyomata account 
for more than 80% of the seldom seen benign tumors of 
the esophagus. (2). They originate in the circular muscle 
layer of the distal esophagus, middle esophagus and, most 
commonly, of the gastroesophageal junction. Dimensions 
that have been reported in the literature range from 1 cm 
to 29 cm, and they are ideal for organ preservation surgery. 
Esophageal leiomyomata have been conventionally resec-
ted by open thoracotomy, but emergent techniques inclu-
ding robot-assisted procedures are becoming more and 
more common. Robot-assisted procedures have the benefit 
of 3D imaging which can reduce the risk of perforating 
the esophageal mucosa and improve dissection of struc-
tures. These advantages will no doubt become even more 
important in the future. (3) We present a case of enuclea-
tion of an esophageal leiomyoma by robot-assisted surgery 

with intraoperative transillumination with esophagoscopy 
which facilitated safe dissection of the extramucosal plane 
and achieved organ preservation.

CLINICAL CASE

The patient was 41-year-old woman who had suffered from 
dysphagia since 2013. A chest CT scan revealed a 4.1 cm 
esophageal lesion (Figures 1A and 1B). In 2013, an attempt 
had been made to resect this lesion by thoracoscopy in 
another institution. However, it became a thoracotomy 
due to a mediastinal tumor that compromised the wall of 
the thoracic esophagus. Biopsies compatible with smooth 
muscle fascicles were taken without finding nuclear pleo-
morphism or mitosis. Necrosis was histopathologically 
compatible with a benign leiomyoma of the esophagus 
but there was no immunohistochemistry confirmation. 
In 2017, due to the persistence of dysphagia, an esopha-
gogram registered a 4.1 cm lesion that altered esophageal 
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transit (Figure 1C). Presence of a submucosal mass was 
confirmed by endoscopic ultrasonography (Figure 1D). It 
measured approximately 3.6 cm on its major axis along the 
anterior wall of the esophagus in the upper thorax inferior 
to the azygos vein and appeared to be a hypovascular mass 
without paraesophageal adenopathies. Resection of the 
tumor was considered necessary due to its size.

With the patient under general anesthesia and in left 
lateral decubitus position, a double lumen tube was used 
to isolate the right lung. Then, an 8-mm robot trocar was 
placed into the middle axillary line above the fifth rib, and 
a camera was placed into this trocar while other ports were 
placed under direct view. Next, an 8 mm robot trocar was 
placed 1 cm lateral to the spinal column at the eighth rib. 
A third 8-mm robot trocar was placed 8 cm from the last 
trocar on the eighth rib. A 12 mm port was then placed 8 
cm from the last trocar on the eighth rib near the posterior 

axillary line. Finally, a 12 mm trocar was placed 8 cm below 
the chamber port on the diaphragm. The robot was then 
coupled with robot arms connected to wrist-type articu-
lation instruments which allow freedom of movement for 
surgical instruments with more than 3 axes. We used gras-
per forceps, curved dissectors, blunt tip dissectors and anvil 
forceps for resection.

The tumor was identified on the side of the head of the 
azygos arch through the mediastinal pleura (Figure 2A). 
The mediastinal pleura, the adventitia of the esophagus and 
the muscularis propria were sectioned longitudinally to 
expose the tumor capsule (Figure 2B). The tumor appeared 
to arise mainly from the muscular lamina of the mucosa. 
A round, hard, elastic tumor was successfully enucleated 
by nearly blunt dissection without damaging the mucosa 
(Figure 2C). After enucleation of the tumor, the mediasti-
nal pleura, the adventitia of the esophagus and the muscu-

Figure 1. A and 1B. Chest tomography with contrast showing a 4.1 centimeter heterogeneous esophageal. 1C. Esophagogram showing a filling defect 
in the esophagus with an intact smooth mucosal surface. 1D. Endoscopic ultrasonography of the esophagus showing a well-circumscribed hypoechoic 
mass originating in the muscularis propria.
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account for more than 80% of benign esophageal tumors 
and can occur at any age. Their peak incidence occurs bet-
ween the third and fifth decade of life. Usually located in 
the middle or lower third of the esophagus, (2) they are 
intramural, slow-growing tumor, and usually measure less 
than 5 cm. (3) Half of those affected are asymptomatic, 
the most frequent symptoms are dysphagia and epigastric 
discomfort, (4) but regurgitation, upper gastrointestinal 
bleeding and weight loss can also occur. (5)

Once a leiomyoma is suspected, esophagogastroscopy 
combined with endoscopic ultrasonography of the tumor 
is mandatory to exclude esophageal cancer. Typically, 
GISTs and leiomyomata are homogeneous and hypoechoic 
lesions with clear margins that originate in the lamina pro-
pria or mucosa. They can be easily differentiated from other 
benign lesions of the esophagus such as hyperechoic lipo-
mas. (6-16) Some reports identify calcifications in 1.8% of 
the tumors because this characteristic seems to be exclusive 

laris propria of the esophagus were closed with continuous 
sutures (Figure 2D). Then a chest tube was placed.

On the day after surgery, the chest tube was removed, an 
esophagogram showed intact smooth esophageal mucosa 
without leakage or stenosis (Figure 3A), and the patient 
started oral food intake. The patient’s development was 
favorable, and was she discharged 24 hours after surgery. 
Histopathological examination of the resected specimen 
(Figures 3B and C) showed spindle-shaped tumor cells 
which were positive for diffuse desmin but negative for 
DOG-1, c-KIT, CD34 and S100. The final pathological 
diagnosis was leiomyoma of the esophagus without evi-
dence of malignancy.

DISCUSSION

All GISTs are potentially malignant, (1) and leiomyomata 
are the most common benign mesenchymal tumors. They 

Figure 2A. Image of the leiomyoma covered by mediastinal pleura of the esophagus before dissection. 2B and 2C. View of the leiomyoma after 
dissection with esophagoscopic inspection during surgery, ensuring complete excision of the tumor and D. mucosal integrity after enucleation with 
endoscopic guidance.
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loped for resection of submucosal tumors of the esophagus. 
(11) Nevertheless, the choice of tumor resection procedure 
depends on the skills of the surgeon, and there are no formal 
criteria for selecting the surgical approach. Even in cases of 
diffuse esophageal leiomyomata or giant esophageal leiom-
yomata, esophagectomy is often required. (6)

Esophageal enucleation of open-ended leiomyomata 
was standard for benign tumors for a long time, but the 
appearance of minimally invasive approaches has redu-
ced the occurrence of adverse effects such as pain and 
length of hospital stay. (7) These minimally invasive 
techniques are more demanding than open surgery due 
to two-dimensional vision, decreased coordination bet-
ween the eyes and hands, and reduction of the degree 
of freedom for performing maneuvers. (5) For this rea-
son, robot-assisted systems represent an improvement in 
minimally invasive thoracoscopic resection procedures 
for esophageal tumors. Dissection along vital structures 
such as the pulmonary vein, azygos vein, aorta or trachea 
can now be achieved with three-dimensional vision and 
improved coordination of the surgeon’s eyes and hands. 
These improvements reduce the risk of perforation of the 
esophageal mucosa. (8)

In addition, intraoperative endoscopic guidance has 
become a useful tool for checking the integrity of the 
mucosa during enucleation which is important because the 
most frequent postoperative complication is  laceration of 
the mucosa. Evidence of an intact mucosa allows an earlier 
start of oral feeding which is why some authors suggest that 
intraoperative esophagoscopy is essential for enucleation 
of benign submucosal tumors of the esophagus. It is a safe 
and accurate procedure which decreases risk of postopera-
tive complications. (12-20) 

to esophageal leiomyomata. (7). In addition, computerized 
axial tomography (CAT) gives characteristics of possible 
benignity or malignancy but does not exclude the possibi-
lity of malignancy which requires histological and immu-
nohistochemical assessment. (8)

A biopsy of the esophageal mass must be performed 
preoperatively to distinguish between GIST and esopha-
geal leiomyoma, although the guidelines of the National 
Comprehensive Cancer Network (NCCN) do not suggest 
preoperative biopsy of resectable masses. GISTs can be soft 
and fragile, and a biopsy can cause hemorrhaging which 
increases the risk of dissemination of the tumor following 
rupture of the pseudocapsule. Even submucosal localiza-
tion and fine needle aspiration (FNA) may be insufficient 
to differentiate between the leiomyoma and the malignant 
variant of GIST. (1) Management options are based on the 
size of the lesions. For lesions measuring less than 2 cm and 
for asymptomatic lesions, no consensus has yet been esta-
blished regarding surgery or the best treatment method.

Some researchers recommend evaluation by endosco-
pic ultrasound every one or two years. The reasons for 
this approach are that leiomyomata are slow-growing 
tumors, malignant transformation is extremely rare, and 
surgical trauma can be more damaging to the patient. (9) 
Nevertheless, when lesions are larger than five cm or have 
become symptomatic regardless of size, the tumor should 
be resected, and surgical enucleation should be considered. 
(10) Our patient’s lesion measured only 4.1 cm lesion, but 
it was symptomatic. Management options for esophageal 
leiomyomata include thoracotomy enucleation, endoscopic 
enucleation, alcohol injection, video-assisted thoracoscopic 
enucleation, and robotic-assisted enucleation. Endoscopic 
submucosal tunnel dissection (ESTD) has also been deve-

Figure 3A. Postoperative esophagogram with evidence of integrity of the thoracic esophagus, without evidence of stenosis, and without evidence of 
fistulas. 3B. Surgical part of the leiomyoma after enucleation revealing a 4 cm mass with an intact pseudocapsule. 3C. Microscopic view of the tumor 
(insertion H/E x 200).
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CONCLUSIONS

Enucleation of esophageal leiomyomata with robotic assis-
tance not only allows complete resection of a lesion, it also 
offers better exposure of structures, 3D vision, magnified 
images, and better coordination of the eyes and hands of 
the surgeon. Nevertheless, studies of the video-assisted 
thoracoscopy approach are lacking even though it has been 
established that this approach is feasible and effective for 
surgical treatment of leiomyomata of the esophagus.

Ethical approval

Written informed consent of the patient was obtained for 
publication of this document.
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