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Robotic-assisted thoracoscopic surgery: left upper lobectomy
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Abstract: Robotic-assisted surgery is now widely used in the field of thoracic surgery. We are going to share

the experience of robotic surgery for left upper lobectomy. A 63-year-old patient underwent robotic-assisted

thoracic surgery for a primary non-small cell lung cancer. The patient was discharged on postoperative day 3

without any perioperative complications. The pathological stage was T1aNOMO (stage IA).
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Clinical data

The patient was a 63-year-old man admitted because
of cough and pulmonary nodule detected by computed
tomography (CT). Chest CT (Figure I) showed a mass
located in the posterior segment of the left upper lobe (2.5
cm x 2 cm) that was lobulated with burr-like edges. The mass
did not change after anti-inflammation therapy. The positron
emission tomography-CT SUV,

max

was 6.5 and malignancy
was considered. The mediastinal lymph node was negative
and there was no distant metastasis. The patient’s complaints
did not include chills, low fever, night sweats, hoarseness, or
fatigue of upper limbs. The cardiopulmonary function, blood
gas analysis, and laboratory tests were normal. There was
no positive sign or supraclavicular lymph node enlargement
on physical examination. He had no past medical history.
Preoperative stage was ¢ T'INOMO (IA). Informed consent
for robotic-assisted thoracic lobectomy was obtained from
patient before operation.

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. With his hands placed
in front of his head, the patient was fixed in a jackknife
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Figure 1 A mass located in the posterior segment of the left upper
lobe (2.5 cm x 2 c¢m) that was lobulated with burr-like edges.

position 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 the left mid axillary line,

AME Med 72017;2:22


https://crossmark.crossref.org/dialog/?doi=10.21037/amj.2017.01.10

Page 2 of 5

AME Medical Journal, 2017

Figure 2 Jackknife position.

Figure 3 Ports in the 6", 7", and 8™ ICS. ICS, intercostal space.
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and three separate 1.0-cm working ports (for 8-mm trocars)
were made in the 6™ ICS (#1 arm) at the left anterior
axillary line, the 8" ICS (#2 arm) at the left posterior axillary
line, and the left 7" ICS (#3 arm), 2 cm from the spine. An
auxiliary port (for a 12-mm trocar) was made in the 8" ICS
near the costal arch (Figure 3).

Installation of the surgical arms

The robot patient cart was positioned directly above the
operating table and then connected. The #2 arm was
connected to a bipolar cautery forces, and the #1 arm was
connected to a unipolar cautery hook. An incision protector
was used in the auxiliary port.

Surgical procedure

See Figures 4-18.

Postoperative condition

Postoperative treatments included anti-inflammatory and
phlegm-resolving treatments. The thoracic drainage tube
was withdrawn 1 day after surgery, and the patient was
discharged 3 days after surgery. No complications were
observed during hospitalization. Pathological diagnosis
was left upper lobe invasive adenocarcinoma. All lymph
nodes were negative. Postoperative pathological stage was
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Figure 4 The inferior ligament of the left lung was cut, and group Figure 8 After dissecting from the interlobar fissure, and the

9 lymph nodes were cleared. branches of pulmonary artery were skeletonized.
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Figure 5 The posterior mediastinal pleura was opened, and the Figure 9 The anterior mediastinal pleura was opened, and the

group 7 lymph nodes of the left carina of trachea were cleared. upper lobar veins were skeletonized to connect.

Figure 6 After dissecting from the posterior approach, the Figure 10 The lingular segmental artery was dissected and
pulmonary artery and its branches were exposed. suspended with an elastic cuff.

Figure 7 After dissecting along the arterial trunk, the superior Figure 11 The lingular segmental artery was cut with Endo-GIA.
mediastinal pleura was opened, and the group 5 and 6 lymph nodes

were cleared.
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Figure 12 The apicoposterior segmental artery was cut with
Endo-GIA.

Figure 13 The left anterior segmental artery was cut with
Endo-GIA.
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Figure 16 The upper lobar veins was cut with Endo-GIA.
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Figure 17 The lung was filled with water to check for air leaks.

Figure 14 The fissure between the upper lobar veins and the

bronchus was dissected.

Figure 15 The upper lobar bronchus was cut with Endo-GIA.
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Figure 18 A chest cavity drainage tube was placed in the 8" ICS,
and a pigtail tube was placed in the 10" ICS. ICS, intercostal space.

pT1aNOMO (IA adenocarcinoma).

Discussion

Originally, the robotic system was developed for cardiac
surgery. The first internal mammary artery graft were
performed in 1999 and 2000 (1,2). After these experiences,
robotic systems were used in other fields, such as thoracic
surgery for a wide range of procedures, starting with simple
ones such the resection of anterior or posterior mediastinal
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masses (3-5). Robotic technology has certain advantages,
especially in minimally invasive anatomic lung resection.
The advantages of the robot compared with video-assisted
thoracoscopic surgery include improved visualization,
improved instrumentation that provides the surgeon with
more degrees of movement, better lymph node visualization
and dissection, high magnification, the ability to teach
using a dual console, and a simulator (6). The left upper
lobectomy is the most challenging of all lobectomies
because of the complex arterial branches in the left upper
lobe. In particular, the short branch A’ hemorrhages easily
when dissociating and pulling. The da Vinci Surgical System
has four mechanical arms. The #3 arm can help the surgeon
find the pulling location, which reduces the assistant’s
work. Hole of the #3 arm is relatively easy bleeding holes,
beginners need to look at the punch. In all surgeries, we
dissect the hilum using the posterior approach to expose
the pulmonary artery which improves the safety. We inject
CO, before withdrawing the specimen of lung lobe to form
a closed space, which can keep the operation field clear.
The assistant uses a forceps tong with a gauze roll to pull
the lobe to provide room for the surgeon. Straight nails are
used to cut the vessels to lower the cost for the patients.
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