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Robotic-assisted thoracoscopic thymectomy
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Abstract: We are going to share the experience of robotic-assisted thoracoscopic thymectomy. A 68-year-

old patient underwent robotic-assisted thoracic surgery for a primary thymoma. The patient was discharged

on postoperative day 3 without any perioperative complications. This case showed the robotic-assisted

thoracoscopic thymectomy is a technically sound and safe approach for anterior mediastinal mass.
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Clinical data

A 68-year-old woman was referred to our hospital because
of a chest computed tomography (CT) scan showing an
abnormal shadow in the anterior mediastinum. She had no
obvious symptoms except for a slight cough on exertion for
a year. She had undergone an appendectomy and a fracture
of the left tibia and fibula 16 years previously. Chest CT-
scan showed a well-defined mass (18 mm x 12 mm) in the
anterior mediastinum, in contact with left innominate
vein (Figure I). The homogenous contrast effect of the
tumor had increased compared with itself half a year
ago. The pulmonary function and other laboratory tests
were normal. Differential diagnosis included thymoma,
thymic carcinoma, and mediastinal cyst; therefore, surgical
resection was recommended. Preoperative needle biopsy
was not performed because of the deep location of the
tumor. Informed consent for robotic-assisted thoracic
lobectomy was obtained from patient before operation.

Procedure

We used two arms of the Da Vinci Robotic System and a
30° camera for thymectomies. The patient was anesthetized
and intubated with a double-lumen endotracheal tube.

For the left Da Vinci surgical robotic approach, the
patient was placed in a 45° right lateral decubitus position,
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Figure 1 The mass located in the anterior mediastinum.

with sponge pads placed along the left scapula and behind
the patient’s hip. The arm of the patient was positioned
parallel to the trunk, allowing for free access to the mid
axillary line (Figure 2).

The camera port was made in the 6th intercostal space
in the mid-axillary line. Then, the camera was inserted to
explore the chest cavity and safely performed the other port
incisions. The port for the left robotic arm was subsequently
introduced under direct vision in the 8th intercostal space
at the anterior axillary line, and the port of right arm was
created in the 4th intercostal space at the mid axillary line
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Figure 3 Ports in the 4, 6", and 8" ICS. ICS, intercostal space.

(Figure 3).

For the left arm, which was mainly used to grasp the
adjacent tissue of the tumor, an Endo-Wrist instrument
was used, and for the right arm, which was used to perform
the dissection, an Endo-hook device with electric cautery
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function was mainly used (Figures 4-11).

After irrigation with warm saline solution, a 32F drainage
tube was placed through the incision of the 8th intercostal
space. The other incisions were closed.

Postoperative outcome

The patient received phlegm-resolving treatments
postoperatively, and the thoracic drainage tube was
withdrawn on the second day after surgery. The patient was
discharged from the hospital on the third day.

Comment

There have been numerous articles on the efficacy of
robotic surgery for mediastinal diseases in recent years. The
Da Vinci Surgical System offers a clear benefit compared
with video-assisted thoracoscopic surgery and in small
well-circumscribed tumours, even with an open approach.
Because of the three-dimensional, high definition view
and better maneuverability and dexterity of the robotic
platform, the surgeon is able to perform surgery with high
precision (1).

Thymoma patients may have symptoms of myasthenia
gravis (MG) during the perioperative period. It is impossible
to overstate the importance of a radical thymectomy for
the MG patients. The robotic approach allows for a radical
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Figure 4 Once the camera and arms had been placed and the
mediastinal structures identified, dissection began with the left
thymic lobe. The mediastinal pleura was opened anterior to
the phrenic nerve and posterior to the mammary vessels with a

coagulation hook.

Figure 5 Sharp dissection was performed posterior and then

anterior to the gland.

Figure 6 It was difficult to dissect the upper part of the gland until
the left horn had been pulled down from the neck. The left cervical
horn was displaced more posteriorly than the right horn because of

the contour of the ascending aorta.

thymectomy which could improve the complete remission
rate for MG when compared with the conventional
thoracoscopic technique (2).

Because a radical thymectomy is achievable from one
side only when using a robotic system, choice of the side is a
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Figure 7 The lateral extent of the innominate vein was usually
hidden by mediastinal fat on the left. After the left pole had been
dissected, the left innominate vein and the thymic veins could be

found.

Figure 8 The right phrenic nerve could be found lateral or just
anterior to the superior vena cava from the left approach. This
nerve can be injured by blunt traction if the clamps extend beyond
the right lateral margin of the gland. This injury can be avoided
by pushing the right mediastinal pleura off the right lateral side
of the horn and then off the lateral side of the right lobe. The
most difficult part of thymectomy from the left-sided approach
was dissection at the junction between the innominate vein and

superior vena cava.

Figure 9 The left arm grasped the right lobe with gentle traction
toward the left side, dissecting it sharply away from the right

phrenic nerve.
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Figure 10 A small portion of the parathymic fat was removed
along with the surgical specimen, taking care not to injure the

phrenic nerve.

Figure 11 The gland was completely resected with the

surrounding adipose tissues.

key issue. The anatomic considerations for the distribution
of thymic tissue and the surgeon’s preference are the major
factors that guide the choice (3-5).

Factors supporting a left-sided approach include
thymic tissue extending lateral to or under the left phrenic
nerve (6), up to the cardiophrenic area which requires more
dissection on the left side, and ectopic thymic tissue in the
aortopulmonary window.

The advantage of a right-sided approach include better
visualization of the junction between the innominate vein
and superior vena cava, better visualization and dissection
of the aortocaval groove, and better ergonomic position to
accomplish dissection in the caudal-to-cephalad direction
from the right side.

If the tumor is located in the middle or the left side
of the body, we choose the left side for robotic-assisted
thoracoscopic resection of the thymoma. If the tumor is
located in the right side of the body, we choose the right
side for robotic-assisted thoracoscopic resection of the
thymoma. In patients without MG, in whom contralateral
pericardial fat cannot be approached, we dissect the
perithymic fat.
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We have performed more than ten robotic thymectomies
without any conversion to median sternotomy or
thoracotomy. Unilateral left-sided 3-port approach was used
in most patients.

In conclusion, complete resection of thymomas and
adjacent tissues with the da Vinci Surgical System is feasible
and safe, and the short-term outcomes such as hospital stay
and complication rate were favorable.
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