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Innovation is a fundamental part of human development, 
and thoracic surgery is part of this developmental process. 
Enhancing the surgical experience of the patient was always 
the motive for thoracic surgeons to provide the safest 
and more convenient surgical procedure to the patient 
with fast hospital recovery and with less pain and trauma. 
Therefore, the introduction of the double-lumen tube 
was considered a spectacular movement. Moving from 
thoracotomy and adopting a less invasive approach, video-
assisted thoracoscopic surgery (VATS), was a phenomenal 
achievement in the field. Surgeons tried to reduce the 
surgical stress to the patient, and therefore they started 
to utilize the power of VATS and decreasing the number 
of ports reaching to single-port. At the same time, our 
colleagues from anesthesia tried to do the same thing with 
the ventilation. Nowadays, some of the thoracic teams, 
including surgeons and anesthetist, are performing surgery 
through the most minimal approach, including uniportal 
non-intubated technique for different thoracic operations.

Recently,  the Korean Journal  of  Thoracic  and 
Cardiovascular Surgery published a retrospective study by 
Ahn et al. concerning the safety and feasibility of the non-
intubated uniportal VATS, which represents the experience 
of the center of excellence (1). Two follow up articles 
discussed Ahn’s study on non-intubated general anesthesia, 
which we consider to be a safe and good alternative way on 
the patient side, are impressive and acknowledged (2,3). 

The Ahn et al. study incorporated a broad range of 

thoracic procedures for a total of 40 consecutive patients 
who underwent a surgical intervention through a uniportal 
non-intubated approach over a 6 months period. Procedures 
included pleural biopsies and pulmonary resections such 
as lobectomies, segmentectomies, and wedge resections 
for malignant and benign diseases. Momentarily, qualified 
teams in high-volume centers have proven that non-
intubated major lung resections are feasible and safe (4,5). 
The aim of dropping the use of intubation during the VATS 
procedure is to eliminate the side effects of the anesthetic 
drugs, mechanical ventilation and also to enhance the 
postoperative recovery period, besides minimizing the 
trauma related to the endotracheal tube. 

In order to define the correct meaning of the commonly 
used terminology when describing such techniques, the 
paper from Ahn et al. was utilizing the non-intubated 
anesthesia concept which depends principally on the deep 
sedation applied to all patients through a target-controlled 
infusion of intravenous propofol, and remifentanil while 
the level of sedation was monitored by the BIS (bispectral 
index to keep the index value between 40 to 60) without the 
use of inhalation anesthesia with endotracheal intubation. 
This is a method a little different to the awake thoracic 
surgery concept, which depends mainly on awake self-
respiration under thoracic epidural anesthesia to achieve 
somatosensory and motor blockade at the Th1 to Th8 
level throughout the procedure as described by Pompeo 
et al. (5). While the tubeless VATS concept refers to the 
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restraint of using a tracheal tube, central line, epidural, or 
urinary catheter during the surgery (6). Although the use of 
the non-intubated approach raises a few concerns related 
to spontaneous lung collapse, oxygenation, triggering 
of cough reflex, and mediastinal shift. However, the use 
of proper anesthetic techniques, along with thorough 
surgeon’s experience in VATS, can help to overcome these 
shortcomings (6). 

The anesthesia technique for non-intubated surgery 
composed of three elements; deep sedation, pain control, 
and control of the cough reflex. For pain control, the 
infiltration of local anesthetic drugs at the incision site and 
blocking intercostal nerves thoracoscopically under direct 
vision is quite enough. Cough reflex can be controlled 
for two to three hours by blocking the pulmonary vagal 
branches using a local anesthetic agent infiltration adjacent 
to the vagal nerve at the level of the lower trachea for right 
sided procedures and at the level of the aortopulmonary 
window for left-sided procedures under direct thoracoscopic 
vision. This technique is applicable even in pulmonary 
anatomic resection with regular intubated general 
anesthesia. Usually, oxygen can be supplied by face mask or 
high-flow nasal cannula. The laryngeal mask is not required 
in every case. 

From our experience with non-intubated surgery, 
the ipsilateral lung is expected to collapse rapidly. The 
movement of the diaphragm and the mediastinum usually 
does not hamper the operation. Whenever the movement 
is significant, then the depth of sedation needs to be re-
adjusted. The procedure should be converted to regular 
intubation without any hesitation in a few cases with 
substantial movements despite proper sedation management. 
The conversion rate to intubation is considered low  
(2–10%), which varies according to the type of procedure 
and team experience.

Ahn et al. reported a total of 3 conversions to intubation 
secondary to hypoxemia and one conversion to multiport 
VATS secondary to segmental artery bleeding. In general, 
bleeding in lung cancer surgery is not uncommon, and 
the occurrence of a single event of bleeding (2.5%) cannot 
blame the safety of the non-intubated approach. The 
bleeding in their report was related to the anthracotic 
lymph node, which is encountered around the pulmonary 
arteries in some patients and not related to the non-
intubation method itself. Here, an additional port helped 
the surgeon to control the bleeding effectively without the 
need for thoracotomy. Indeed, surgeon’s skills, along with 
a well-planned stepwise protocol, can control such events 

safely. The conversion has been managed safely with no 
reported morbidity or mortality. Conversion to intubation 
is technically challenging and requires skillful anesthesia 
who must be able to secure patient’s airway by placing 
a double or single lumen tube in a timely fashion while 
the patient on lateral decubitus position with guidance 
of fiberoptic bronchoscope and/or video laryngoscope. 
With the accumulation of the experience, the surgeon and 
anesthesiologist overcome some of the difficulties during 
the procedure and operate with more confidence to reduce 
the need for conversion.

Setting up a clear protocol of non-intubated surgery is 
eminent in the safety of the patient. It should include the 
indication and contraindications, the exclusion criteria, 
designing the most appropriate anesthetic technique for 
each procedure, and implementing a clear plan for the 
conversion to intubation once needed. Some of the used 
exclusion criteria from expert surgeons in this field include, 
but are not limited to, inexperienced surgical team, BMI 
>30, hemodynamic instability, difficult airway management, 
poor communication between the surgeon and anesthetists 
intraoperatively, patients with neurological disorders, 
patients with extensive pleural adhesions (7-9). 

For the last decade, non-intubated surgery has been 
documented in the literature as a safe and feasible 
alternative approach to the conventional intubated approach 
with minor or major thoracic procedures, including 
oncological resections. Chen et al. concluded that non-
intubated lobectomy for lung cancer is associated with 
improved postoperative outcomes, and that will fasten the 
return to usual daily activity (10). Wu et al. stated that the 
non-intubated approach should be the anesthetic strategy 
in thoracic surgery for the elderly patient with more 
stabilization of the hemodynamic status and the reduction 
in length of hospital stay (11). Liu et al. reported a decline 
in the level of inflammatory cytokines, which lead to a 
decrease in the blood vessel permeability and consequently, 
tissue edema (12). The perioperative outcomes for lung 
cancer patients who underwent non-intubated VATS 
lobectomies are similar to patients operated by conventional 
VATS lobectomy, as stated by AlGhamdi et al. in their 
retrospective analysis of 62 patients (13). 

However, on the other hand, there are a few main 
concerns with the non-intubated technique including the 
management of hypoxemia/hypercarbia, the limitation 
to use positive pressure for the air leak test and for the 
use of suction, and the dangerous risk from cough or 
movement of the lung and the diaphragm and the control 
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of bleeding (10,13). As explained clearly by Solli et al., several 
complications might result from general anesthesia, one-lung 
ventilation, the release of pro-inflammatory mediators, and 
the side effects of muscle relaxants and anesthetic drugs (2). 
These kinds of complications can be avoided with non-
intubated surgery. On the other hand, we acknowledge that 
non-intubated surgery also has its own risk, which is usually 
either technical or related to the patient's selection criteria. 
Therefore, we assume that the surgery can be performed 
safely with better outcomes in non-intubated surgery than 
general anesthesia once proper patient selection criteria 
are applied. We admit that this technique should not be 
used for all patients and at the same time, is technically 
challenging for surgeons with limited VATS experience. 
Expert VATS surgeons can adopt this technique quickly in 
the presence of dedicated anesthesiologists. 

Although there are no accumulated data to make a 
solid conclusion, the non-intubated surgery seems to have 
other advantages as improved organ perfusion manifested 
by increased urine flow, less inflammatory response, 
less trauma to the lung parenchyma, less postoperative 
pulmonary complications (14,15). As a result, the patient 
can get less morbidity, early mobilization, and early home 
discharge (11,12).

Currently, uniportal and non-intubated VATS are the less 
invasive intervention and considered as clinical innovation. 
Uniportal VATS is considered the most minimally invasive 
approach in modern thoracic surgery (16). This technique 
contributes to the enhanced recovery after surgery (ERAS) 
by decreasing the hospital stay, reducing the postoperative 
pain from surgical accesses, and reducing the morbidity (17).  
Combining both approaches in one surgery has been 
reported in many recent publications for minor and 
major surgeries including lobectomies, segmentectomy, 
metastasectomy, pneumothorax, pleural biopsies, pleural 
effusion, decortication and thymectomy (18).

Ahn et al. reasonably concluded their study with emphasis 
on two critical points to have a safe procedure and feasible 
technique and outcome. First, is the surgeon’s experience, 
and the second is a proper selection of the cases. Without 
any hesitation, combining uniportal and non-intubated 
VATS should only be performed by an expert surgeon in 
uniportal surgery and expert anesthesia in non-intubated 
technique (19). Although this approach can be applied to all 
patients indicated for VATS procedures, yet we need to have 
a prospective randomized study to find a superiority of non-
intubated surgery over the conventional surgery. Keeping in 
mind such a less invasive approach with high required skills 

should be maintained to be within skillful hand in high-
volume centers.
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