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Ruijin robotic thoracic surgery: robot-assisted enucleation of
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Abstract: We are going to share the experience of robotic surgery for esophageal leiomyoma. A 46-year-

old patient underwent robotic-assisted enucleation of esophageal leiomyoma in our center. The patient was

discharged on postoperative day 5 without any perioperative complications. Our result showed the robotic-

assisted surgery has some advantages particularly in performing suture and knot tying.
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Clinical data

A 46-year-old asymptomatic and healthy woman was found
incidentally to have a lower mediastinal mass on a screening
X-ray. A computed tomography scan revealed a 6.6 cm x
4.2 cm homogeneous mass in the distal esophagus (Figure I). A
barium study demonstrated a filling defect of 6.4 cm in the
distal esophagus. Esophagogastroduodenoscopy/endoscopic
ultrasound was performed, demonstrating a partially
obstructing submucosal mass 34 cm from the incisors
with a normal overlying mucosa. The EUS demonstrated
a hypoechoic and homogeneous mass in the fourth layer
(muscularis propria) of the distal esophageal wall with
no lymph node enlargement. Results of preoperative
cardiopulmonary function and laboratory tests were normal.
There was no positive sign on physical examination. She
had no medical history.

Operation steps
Anesthesia and body position

After the induction of general anesthesia, the patient was
placed in a right lateral decubitus position under double-
lumen endotracheal intubation. Her hands were placed in
front of head, and she was placed in a Jackknife position
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Figure 1 Computed tomography scan of the chest revealed a large

homogeneous mass in the distal esophagus.

with single-lung (right) ventilation (Figure 2).

Ports

A 1.5-cm camera port (for a 12-mm trocar) was created in
the 8" intercostal space (ICS) at left mid axillary line, and
two 1.0-cm working ports (for 8-mm trocars) were made in
the 10" ICS (#1 arm) at the left posterior axillary line and
in the 9" ICS (#2 arm) at the left anterior axillary line. An
auxiliary port (for a 12-mm trocar) was made in the 11" ICS
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Figure 2 Right lateral decubitus and Jackknife positon.

at the left posterior axillary line (Figure 3).

Installation of the surgical arms

After all the trocars were positioned, the robot was
positioned directly above the operating table and then
connected. The #2 arm was connected to a bipolar cautery
forceps and the #1 arm was connected to a unipolar
cautery hook.

Surgical procedure

See Figures 4-11.
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11th ICS

Figure 3 Ports in the 8", 9", 10" and 11" ICS. ICS, intercostal

space.

inferior ligament
of lung

Figure 4 The large esophageal mass was clearly visualized on the
border between the heart, diaphragm, and aorta.
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Figure 5 The mediastinal pleura overlying the esophagus was

opened, and the tumor was freed from the mediastinal attachments.

Postoperative condition

Postoperative care included anti-inflammatory, and
phlegm-resolving treatments. The chest cavity drainage
tube was withdrawn after 2 days, and the patient started a
liquid diet. The patient was discharged on postoperative
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Figure 6 A longitudinal myotomy was performed, exposing a well-

formed, smooth dumbbell-shaped lesion.

Figure 7 The lesion was separated from the surrounding muscle

and then enucleated.

Figure 8 The esophageal myotomy was repaired with running
sutures using PDS-II 3-0.

Esophageal
mucosa

Figure 9 The integrity of the mucosa was confirmed by

simultaneous intraoperative upper endoscopy.
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Figure 10 A 7 cm x 6 cm x 3 cm esophageal leiomyoma was

confirmed on final pathology.

Figure 11 A chest cavity drainage tube was placed in the 11"
ICS at the left mid axillary line, and a negative suction drainage
was placed in the 9th ICS at the left anterior axillary line. ICS,

intercostal space.

day 5 tolerating a semi-liquid diet. No complications were
observed during hospitalization. Pathology confirmed
an esophageal leiomyoma measuring 7 cm x 6 cm x 3 cm
that was determined to be SMA, desmin and CD34-
positive and CD117-, Ki67- and S-100-negative by
immunohistochemistry.

Discussion

Leiomyoma, a rare esophageal neoplasm, is the most
common benign esophageal neoplasm (1). Surgical
resection is recommended in symptomatic case in which
malignancy is suspected (2). The conventional treatment
for esophageal leiomyoma is transthoracic enucleation
by thoracotomy. However, open surgical approaches are
associated with a high incidence of morbidities, significant
postoperative pain, and long hospital stays. Over the
years, minimally invasive surgery has more popular than
conventional open thoracic surgery. However, these
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techniques have potential limitations. The angles and
narrow spaces between the ribs may restrict movement,
suturing, and dissection with thoracoscopy (3). Recently,
robot-assisted thoracoscopic surgery using the da Vinci
robot system has provided improved visualization and
dexterity in esophageal procedures. The first case of
robot-assisted enucleation of two esophageal leiomyomas
(4.5 cm x 2.0 cm and 3.2 cm x 2.6 cm) was reported in
2004 (4). The thoracic esophagus is located deep in the
mediastinum and surrounded by major organs including
the heart, lungs, airway, and aorta. The robotic approach
has advantages over thoracoscopic enucleation, providing
extra degrees of freedom in a confined space. A more
precise dissection is allowed by the wrist-like movement
of the robotic instruments, the three-dimensional view,
and magnification of images. There were some important
details in the surgical enucleation of esophageal
leiomyomas. Simultaneous intraoperative endoscopy was
the key to success for the operation. It allowed the exact
localization of the tumor and evaluated the integrity of
the mucosa once the tumor was enucleated. Another
important detail was the repair of the myotomy after the
enucleation. Repair of the myotomy prevented mucosal
bulging and possible formation of a diverticulum. The
wrist-like movement of the robotic instruments can easily
perform the suturing and knot tying.
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