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Introduction

In recent years, there has been a shift towards video-as-
sisted thoracic surgery (VATS) in the field of thoracic sur-
gery. VATS refers to surgery to remove lung cancer, esoph-
ageal cancer, or mediastinal tumors without rib cutting or
sternotomy, as was done in the past. In general, minimally
invasive surgery is associated with less pain, shorter hospi-
tal stays, and fewer complications [1]. It also has allowed
surgeons to perform new, complex, and conventional pro-
cedures without the major risks associated with a large
open incision.

VATS is just one of the first types of minimally invasive
surgery. One subtype of minimally invasive surgery is ro-
botic surgery, which offers surgeons a magnified, 3-dimen-
sional view of the surgical site with better flexibility and
control. We can use these advanced robotic surgical tech-
niques to achieve excellent surgical outcomes and safety in
most cases of thoracic surgery.

The technical and oncological safety of thoracoscopic
surgery for early-stage lung cancer is considered acceptable
worldwide [2,3]. It has recently been reported that the ma-
jority of thoracic surgical procedures can be performed
with minimal invasive surgery due to advances in the de-
velopment of surgical techniques, even in complex cases of
patients with lung cancer [4]. However, even with mini-
mally invasive surgery, there are risks of complications in-
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volving anesthesia, major bleeding, and infection [5].
Therefore, it is important to prepare for serious complica-
tions, such as massive bleeding from the pulmonary artery
during VATS, with a backup plan always in mind [6].

How to set up an excellent surgical
team for minimally invasive surgery

Team approach

It is unusual for patients to receive more attention from
the medical team than during surgery. Patients are pre-
pared by 1 surgeon, 1 or 2 assistants, anesthesiologists, and
nursing staff. Each member of the surgical team has his or
her own function, but the surgical team is like playing a
symphony, so each team member must collaborate with his
or her colleagues to achieve good results. The patient’s life
is in the hands of the operating team, so there can be no
such thing as properness for its own sake in the operating
room. To bring the best results for the patient, everyone
must work quickly and effectively, often in desperate situa-
tions. They need to be familiar with surgical procedures,
how to operate machines (e.g., surgical robot systems), in-
struments, and surgical items, understand each other, trust
each other, cooperate, and be considerate. A person who
does not devote his or her whole heart to working as a
good member of the team, and who instead tries to work at
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his own level, creates dissonance in teamwork, making it
difficult to work together in the operating room.

A surgical team includes an array of specialists who need
to work in close cooperation for the operation to succeed.
A single error, miscommunication, or slow response can
have disastrous consequences. To develop the best surgical
team, we have to be the best possible leader. An excellent
article on the approach to building a surgical team ap-
proach was published in the Harvard Business Review [7].
They presented several factors for the development of a
successful team, as described below:

Creating a learning team

The surgeon as a team leader should follow the up-to-
date knowledge in secondary medical textbooks, quickly
acquire new medical skills, share them with fellow doctors,
and build a system while maintaining the 4 components of
teamwork [7]. The new paradigm of health care focuses in-
creasingly on interdisciplinary teams as its core unit. The
increasing complexity of the surgical environment has
changed the delivery of surgical care and has increasingly
led to the formation of multidisciplinary provider teams
replacing the more traditional individualistic surgeon-as-
sistant-nurse relationship. The challenges are considerable,
even if we are already faced with tight competition, espe-
cially in the 80-hour working-week environment of surgi-
cal resident programs. It may be a good strategy for surgi-
cal educators to collaborate with other colleagues who have
conducted training for a certain period.

Framing the challenge

Properly framing the challenge is critical to our success
in the field of surgery. A frame challenge is where someone
answers a question in a wholly different way that the asker
never expected, but in a way that he or she feels will solve
the problem. The difficulty of introducing new surgical
procedures places more stress on team members than usu-
al for minimally invasive surgery. Surgeons must help their
team embrace and internalize the legitimacy of this im-
portant new challenge regarding new surgical techniques.
Even so, identifying the right challenge for innovation is
particularly crucial for the surgical team.

Creating an environment of psychological safety that
fosters communication and innovation

It is important to have an environment where the leader’s
innovation and creativity are properly accepted, and team
members can exchange feedback with each other. A belief
that one will not be punished or humiliated for speaking
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up with ideas, questions, or mistakes is important for both
a leader and team members. This relates to assistants feel-
ing empowered to express an idea or contribution fully,
without fear of negative consequences to themselves or
their status [7]. It includes being courageous enough to
own one’s mistakes and turn them into learning, and to
trust that one’s work environment and co-workers will not
shame one for doing so [7].

Preparation

It is important to always prepare the basic rules of sur-
gery, the instruments used, the order of surgery, and the
materials for surgery. To pack all the items to be prepared
before surgery, possible surgical materials and instruments
should be listed and prepared.

Surgical practice has evolved rapidly, driven in part by
the increasing complexity of patients, the severity of their
diseases, rapidly evolving new technologies, and a deluge
of evidence to support best practices. For example, the ap-
plication of robotic surgical systems for lobectomy was
first described in 2002 [8]. Since then, robotic-assisted
VATS lobectomy has become more popular for the treat-
ment of lung cancer, and the rapid evolution of technology
has prompted many centers to initiate robotic surgical pro-
cedures [9,10].

Prepare for the worst, hope for the best

“Great deeds are usually wrought at great risks” — Hero-
dotus (484-402 B.C.)

Conversion to thoracotomy or sternotomy

If one has to switch to thoracotomy or sternotomy from
VATS, one should not hesitate. Surgeons must always be
ready for the possibility of open conversion and should re-
hearse this possibility with team members. For VATS lo-
bectomy, the incidence of intraoperative conversion to an
open approach ranges from 5% to 23%, and nearly half the
conversions are performed emergently [11,12]. In fact, the
surgeon should set his or her appropriate criteria for con-
version to open thoracotomy or sternotomy. For example,
Dunning and Walker [13] suggested that a surgical team
should use a reasonable parameter for the timing of con-
version, which may be if the pulmonary artery has not
been divided within 1.5-2 hours.

Management of intraoperative bleeding
Although an increasing number of studies have found
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that VATS lobectomy appears to be superior to convention-
al open lobectomy for perioperative outcomes [1,14], even
minimally invasive surgery still involves risks for intraop-
erative complications such as intraoperative bleeding. A
major concern in VATS procedures is that trying to dissect
a pulmonary vessel or another large vessel during the sur-
gery may lead to severe bleeding, which is troublesome to
control with small ports. Surgeons should keep a sponge
stick available to immediately apply pressure to control
bleeding when it happens. Here are the author’s own safety
rules to manage massive bleeding during VATS lobectomy:

Management when massive bleeding occurs during
VATS lobectomy

(1) Ask for help: anesthesiologist, cardiac surgeon, or se-
nior thoracic surgeon.

(2) Blood transfusion: ask for a massive transfusion from
nursing staff or others.

(3) Calm down and compress: control your own heart-
beat, prepare a sponge stick, and immediately apply
pressure with it.

(4) Decide whether thoracotomy is really needed.

(5) Expose the main pulmonary trunk or proximal part
of the injured vessel.

(6) Fix the injured vessel with a suture or fibrin sealant
patch.

Check possible clues to prevent reoperation before leav-
ing the operating room after surgery.

Before leaving the operating room, it is necessary to
make sure that the entire surgical procedure has been per-
formed well. Especially before closing after lung cancer
surgery, it is necessary to check several factors to prevent
postoperative complications such as bronchopleural fistula,
torsion, bleeding, and prolonged air leak. Below is a list of
the items that the author always must verify before leaving
the operating room after lobectomy.

Checklist before leaving the operating room after lo-
bectomy

(1) Airway: check the bronchial stump.

(2) Bleeding: check the vascular stump (pulmonary ar-
tery/vein, bronchial artery) and incision site.

(3) Circulation: check venous drainage.

(4) Drain: check the appropriate position of the chest
tube or catheter.

(5) Expansion: check that there is enough pulmonary ex-
pansion.

(6) Fissure: check for a complete fissure (possible torsion).

Record the quality notes and feedback

Furthermore, surgeons must keep meticulous periopera-
tive notes and record a quality report, which is mandatory
for all new surgical procedures. Defining and measuring
how each of a variety of factors affects outcomes is an im-
portant but challenging objective. As for perioperative
complications, the procedure and process during which
they occurred, how the results appeared, and the resulting
solutions should be recorded in detail so that the procedure
can develop as experience is accumulated. Based on these
records, more complex surgical procedures can be per-
formed using minimally invasive surgery, as is happening
in the field at this moment.

Conclusion

Surgeons should constantly think about why we do min-
imally invasive surgery and look at it from the patient’s
point of view. Of course, it is acceptable for any surgeon to
pursue minimally invasive surgery because it can provide
the patient with better surgical outcomes, such as a quicker
recovery and fewer complications. However, surgeons may
try to avoid minimally invasive surgery in complicated and
difficult cases. Minimally invasive surgery requires some
risk and preparation to be successful. We must constantly
work with our team members to continue developing our
surgical skills, easily adapt to new equipment, and use new
techniques freely.

Lastly, I would like to share with you the saying by Pro-
fessor Young Mog Shim, my teacher and mentor:

“Surgery should be done using the best surgical method
for the patient, not a comfortable and easy surgery for the
surgeon.”
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