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In the article entitled “Non-intubated Robotic-Assisted
Thoracic Surgery for Tracheal/Airway Resection and
Reconstruction: Technique Description and Preliminary
Results”, published on Annals of Surgery, the authors report
their preliminary results of robotic-assisted thoracic surgery
(RAT'S) non-intubated airway resection and reconstruction
under spontaneous ventilation. Five advanced surgical
procedures of the thoracic trachea, main carina, left
secondary carina, and left main bronchus are presented.
A 3-port robotic setup was used. The anesthesia was
performed without muscle relaxant, under spontaneous
ventilation with laryngeal mask assistance and 60%
oxygen flow. The total time between preparation of the
robotic system and operative time ranged from 5 h 5 min
to 9 h 55 min. The postoperative hospital stay ranged
from 4 to 14 days. None of the patients had complications
during the first month after the surgery, and postoperative
bronchoscopic examination showed good anastomotic
healing and no anastomotic stenosis. Therefore, this
article aims to show an example of a combined surgical and
anesthesiologic minimally invasive approach with fast-track
recovery protocols.

In the “early days” of lung surgery, surgeons started
by performing wedge resections and even lobectomies on
awake patients with a variety of local anesthesia and nerve
blocks. This continued until the 1950s when double-lumen
endotracheal tubes seemed to offer a better anesthetic
option with lung isolation (1).
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In the era of enhanced recovery protocols and evolving
minimally invasive thoracic surgery, non-intubated video
assisted thoracoscopic surgery (NI-VATS) is having a
revival again. For smaller procedures NI-VATS already
has an acceptance in the thoracic surgery community
and even more complex procedures as NI-VATS
lobectomies and sleeve resections are being performed in
an increasing number of centers with promising results
(2,3). Furthermore, the paper’s authors have demonstrated
that tracheal and airway surgery with a NI-VATS approach
is feasible and manageable with good results in the
anastomosis healing and procedural time (4).

Recently, RATS is spreading growingly worldwide and is
becoming a minimally invasive alternative to conventional
VATS. Again, data has been published that suggest even
superior outcomes in RATS in lung cancer surgery (5).

Other protocols and outcome data of small cohorts have
been already published regarding sleeve resections, airway
and tracheal surgery (6).

Both approaches RATS and VATS seem to offer
advantages over the conventional approach, but yet a
number of questions have to be asked regarding these new
surgical techniques.

The authors of the paper state that their approach
combines the robotics arm extra maneuverability and the
positive effect of 3D-visualisation with the non-intubated
surgery described before in their NI-VATS experience.
This kind of approach ensures an optimal surgical vision
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and eliminates the interference of the endotracheal tube,
therefore enhancing the reconstruction’s accuracy.

The other reported advantage is that mechanically
induced ventilation with intubated anesthesia during airway
resection and reconstruction is associated with pulmonary
damage and risk of airway edema and stenosis of the
anastomosis (7). Hence, preventing tracheal intubation
should reduce unstable SpO, intraoperative, avoids time loss
caused by cross field ventilation and possible repositioning
of the robotic console and results in a shorter in-operating
room time.

Along with the mentioned possible benefits of
the described non-intubated approach, the possible
disadvantages must be considered. First of all, the main
anesthesiologic concerns of non-intubated surgery with
open airways and moreover circularly resected airways are
hypoxemia, hypercapnia and uncontrolled cough (8,9).
Hypoxemia may be adequately addressed with a simple
elevation of concentration of inhaled oxygen. However, the
use of 60% concentration and more is not recommended
as routine practice in surgical patients (10). Furthermore,
the use of electrocautery in the presence of high oxygen
levels is potentially dangerous. The other concern is
the hypercapnia management. There is no feasible way
to prevent CO, cumulation during the operation when
the central airway (main bronchus or trachea) is open.
Implementation of jet ventilation solves the hypoxemia
problem, but not the hypercapnia (11). There is a need for
larger volume studies of non-intubated open airway surgery
with the of intraoperative collection of blood gas analysis
and description of hypercapnia management techniques.

The main surgical concern of non-intubated surgery is
severe bleeding during the procedure (7,12). Even though
the procedure performed might be an isolated airway
resection, there is still a risk of major vessel perforation due
to their proximity. A special concern during non-intubated
RATS with spontaneous ventilation without application of
muscle relaxants is uncontrolled coughing of the patient.
"This may lead to unpredictable collision of the intrathoracic
instruments with nearby blood vessels. In this situation
the robotic-surgeon might not be capable to retract the
instruments far and fast enough to avoid unwanted tissue
damage, because there is a limit to how far the robotic
instruments can be quickly withdrawn.

Acute bleeding in minimally invasive procedures is
always a threat, but it is manageable. There is a difference
between controlled bleeding and uncontrolled bleeding.
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In the event of controlled bleeding, compression can be
applied, and the surgeon has enough time to assess the
situation and, if needed, to convert to an open approach.
In the event of uncontrolled bleeding, often compression
cannot be applied due to sudden loss of vision (bloody
camera/“red out”), lack of space to maneuver, absence of
adequate compression instruments in the thoracic cavity at
the time of bleeding, or because the bleeding source cannot
be identified within a safe time interval. In the “worse case
scenario” during a non-intubated RATS, the operating
team could be managing an uncontrolled bleeding and
complete obstruction of the main airways by blood. It could
be difficult to decide which of the problems should be
addressed first.

"The combined approach described in the paper seems to
offer great benefits in the care for patients needing airway
or tracheal resection and reconstruction. As well as other
novelties in surgery and medicine, these new approaches
need to be compared to the conventional surgical
technique. Currently, VATS is increasingly used as standard
of care in surgery for lung malignancies. The evolution of
VATS could either be NI-VATS or RATS. A combination
of these strategies should therefore lead to define novel
ultra-minimally invasive treatment options (13). The by
Li ez al. published technique and preliminary results seem
to be promising, but in our opinion the role of intubation
has to be further examined in studies with greater patient
volumes and more complex analysis. A clear management
protocol of potentially disastrous intraoperative events
needs to be developed before starting with ultra-minimally
invasive approaches, but overall the described approach
for maximally challenging surgical procedures could be a
generally accepted alternative to conventional techniques.
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