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Introduction
General anaesthesia with curarization and tracheal intubation has 

always been considered mandatory for thoracic surgery to provide 
selective one lung ventilation in order to achieve an optimal exposure of 
the surgical field. However, the risks of this technique are well-described, 
in particular iatrogenic tracheobronchial injuries related to orotracheal 
intubation [1], the development of volutrauma or barotrauma as well as 
atelectasis [2], and postoperative residual neuromuscular blockade [3].

In the last years, the development of video-assisted thoracoscopic 
surgery (VATS) has led to a rising interest in decreasing the invasiveness 
not only of the surgical procedures, but also of the anaesthetic 
management, thus several authors investigated the role of non-
intubated and awake thoracic surgery with various anaesthesiologic 
techniques [4].

We report three cases of non-intubated VATS providing one lung 
ventilation with I-gel laryngeal mask and Arndt endobronchial blocker 
without neuromuscular blockade.

Case series
Case 1

A 75 year old man (weight 70 kg, height 161 cm) was listed for elective 
uniportal thoracoscopic pleural biopsy. One year before he underwent 
a thoracoscopic left superior lobectomy for lung adenocarcinoma, but 
since a month he has been complaining of a symptomatic left pleural 
effusion, that was already drained without reaching a clear cytologic 
diagnosis. He had a history of ischemic cardiomyopathy with coronary-
aortic bypass grafting one year before, ischemic stroke and type 2 
diabetes mellitus. The preoperative pulmonary function test showed a 
restrictive-obstructive deficit (FEV1 48%, FEV1/FVC 74%). 

In the operating theatre a large venous catheter was positioned in a 
peripheral vein and two-lead electrocardiogram, pulse-oximetry values 
and arterial blood pressure were recorded. An ultrasound-guided T5 
erector spinae plane block was performed with Ropivacaine 0.5% 20 
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mL single shot and then anaesthesia was inducted with Propofol 2 mg/
kg and Fentanyl 1.5 mcg/kg. No neuromuscular blocking agent was 
administered. An I-gel 4 laryngeal mask was positioned (Figure 1A) 
and an Arndt endobronchial blocker was placed through the I-gel mask 
with fiberoptic bronchoscopy guidance into the left main bronchus 
(Figure 1B). Propofol 7 mg/kg/h was administered for sedation during 
the surgery without other analgesic requirement and the patient was 
mechanically ventilated with 7 mL/kg tidal volume. 

The patient was positioned in a right lateral decubitus and the 
position of the endobronchial blocker was re-checked (Figure 1C). The 
surgical exposure was defined adequate by the surgeon (unaware of 
the anaesthetic technique) and a uniportal (Figure 1D) thoracoscopic 
multiple pleural biopsy procedure was performed uneventfully in 43 
minutes. Peripheral oxygen saturation, end-tidal carbon dioxide and 
airways pressures have always been within the normal range. 

When one lung ventilation was no longer required, the 
endobronchial blocker was deflated and positive pressure ventilation 
was delivered to the left lung. At the end of the surgery, when the patient 
met the standard criteria for extubation, the I-gel mask was removed en 
block with Arndt blocker and the patient was transferred back to the 
ward with 98% of peripheral oxygen saturation in fresh air. No pain, 
sore throat and hoarseness of voice were complained. 

The postoperative stay was regular and the patient was discharged 
at home three days later.
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sore throat and hoarseness of voice were complained. The patient was 
discharged at home three days later.

Case 3

A 65 year old man (weight 97 kg, height 189 cm) was planned for 
elective uniportal thoracoscopic biopsy of a large mediastinal mass 
(14.5x7.5x6.5 cm) with severe obstruction of the trachea and of the 
main bronchi, already treated with radiotherapy for dyspnoea. The 
patient had no previous medical history. Postoperative discharge to 
Intensive Care Unit was pre-set.

In the operating theater physiologic monitoring was undertaken, 
and two peripheral intra- venous cannulas and an arterial line were 
inserted. An ultrasound-guided T5+T7 erector spinae plane block was 
performed with Ropivacaine 0.5% 15 mL+15 mL single shot. After the 
induction of anaesthesia with Propofol 2mg/kg and Fentanyl 2 mcg/kg, 
an I-gel 5 laryngeal mask was positioned and an Arndt endobronchial 
blocker was placed through the I-gel mask with fiberoptic bronchoscopy 
guidance into the left main bronchus. The anaesthetic management was 
similar to the previous cases. Lung isolation was satisfactory and the 
surgical time was 55 minutes. Oxygen saturation, end-tidal carbon 
dioxide and airways pressures were always within the normal range.

At the end of the procedure the patient was extubated and transferred 
back to the ward without the need for Intensive Care Unit monitoring. 
Postoperative stay was complicated by subcutaneous emphysema and 
the patient was discharged at home four days later.

Discussion
General anaesthesia using double-lumen intubation with one-

lung ventilation is the most frequent anaesthesiologic techniques 
used for thoracic surgery procedures. Undoubted advantages of this 
technique include easy lung isolation, quick switch back and forth 
between one lung and two lung ventilation, and simple suctioning of 
both lungs. Nevertheless, general anaesthesia with tracheal intubation 
was associated with increased risk for pneumonia and damages to 
the lung parenchyma due to mechanical ventilation [2,5]. Moreover, 
several studies reported iatrogenic tracheobronchial injuries with high 
morbidity and mortality [1]. Finally, placement of a dual lumen tube 
is more complicated than placement of a single lumen tracheal tube, 
especially in patients with difficult airway, distorted lower airway, or 
tracheostomy.

For these reasons, in the past years different anaesthetic techniques 
for thoracic surgery were investigated in order to reduce the invasiveness 
of the anaesthetic approach and to avoid the abovementioned risks. 

Some authors proposed awake thoracic surgery under sole thoracic 
epidural or locoregional anaesthesia, avoiding general anaesthesia, 
with the purpose of maintaining a more physiologic cardiopulmonary 
and neurologic status [2,6-9]. However, some episodes of cough with 
unexpected lung movements were reported during the manipulation 
of the bronchial tree, hampering surgical movements and requiring 
further anaesthetic manoeuvres (e.g. vagal nerve blockade) with added 
risks [6-7]; panic attacks were described too, with the consequent need 
for urgent tracheal intubation [9].

Recently some case series and small studies were published about 
VATS with supraglottic airway devices, when spontaneous ventilation 
was permitted under deep sedation and lung isolation was achieved by 
means of the natural collapse of the lung due to iatrogenic pneumothorax 
created at the opening of the pleura [10-14]. These papers suggested 

Figure 1. A) the correct position of the mask is checked with bronchoscope. B) the 
bronchial blocker is positioned under bronchoscope control. C) the patient is placed in 
lateral decubitus. D) intraoperative picture of the single access for video-assisted thoracic 
procedure

Case 2

A 62 year old man (weight 73 kg, height 173 cm) was scheduled for 
elective uniportal thoracoscopic resection of a PET positive mediastinal 
mass located at aortopulmonary window. His medical history comprises 
a stage IV B-cell non-Hodgkin lymphoma (treated with chemotherapy), 
arterial hypertension and a smoking attitude. The preoperative ECG, 
laboratory test and pulmonary function test were normal. 

After standard monitoring with electrocardiogram, arterial 
blood pressure and pulse-oximetry, a peripheral venous catheter was 
positioned and an ultrasound-guided T5 erector spinae plane block 
was performed with Ropivacaine 0.5% 20 mL single shot. The patient 
was sedated with Propofol 3 mg/kg and Fentanyl 2 mcg/kg without 
neuromuscular blockade: the I-gel 4 laryngeal mask was positioned 
and an Arndt endobronchial blocker was placed through the I-gel mask 
with fiberoptic bronchoscopy guidance into the left main bronchus. The 
anaesthetic management was similar to the previous case. The surgeon 
was satisfied with the lung collapse and the procedure lasted 60 minutes 
without complications. Vital parameters were always stable and peak 
airways pressures were within normal ranges. Lung re-inflation was 
easy and adequate. The I-gel mask and the Arndt blocker were removed 
at the end of the surgery and the patient was transferred back to the 
ward with 100% peripheral oxygen saturation in oxygen mask 4 L/
minute: the greatest postoperative pain was classified as NRS 2 and no 
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that VATS could be managed safely and successfully with laryngeal 
mask in spontaneously breathing patients [10-13]. Excellent deflation 
of the lung and adequate surgical exposure were reported, without 
coughing during bronchial dissection. Moreover, only few episodes 
of moderate hypercapnia and minimal hypoxia were described, they 
we all easily treated by assisting the ventilation through the laryngeal 
mask and increasing the fraction of inspired oxygen in the fresh gas 
mixture. Compared with awake VATS, deep sedation improves patient 
satisfaction with less anxiety and no panic attack; compared with 
intubated VATS, the use of supraglottic airway devices minimizes 
the adverse effects of tracheal intubation, offering shorter anaesthetic 
induction time and better pain scores [13]. However, patient selection 
must be strict and intraoperative vigilance must be very high because 
of the risk for urgent conversion to an intubated technique with the 
patient in the challenging lateral position. 

An alternative technique was described by Ozaki, et al. they used a 
laryngeal mask with a bronchial blocker to provide lung isolation in a 
patient difficult airway management, who was scheduled for biopsy of 
a pleural tumour [15]. Likewise, Li, et al. successfully applied a similar 
approach in paediatric thoracoscopic anterior spinal release procedures 
for idiopathic scoliosis [16]. Subsequently the same group published 
a prospective pilot study of 55 patients undergoing thoracic surgery 
procedures with the need for one lung ventilation: 26 were managed 
with supraglottic airway device and endobronchial blocker and 29 with 
traditional dual lumen tube [17]. In this paper the laryngeal mask with 
the bronchial blocker was proved to allow for a satisfactory surgical 
exposure via one lung ventilation, and additionally was associated with 
less hemodynamic changes, fewer airway damages and reduced post-
operative sore throat and hoarseness. Similar results were obtained in a 
prospective randomized study by Wang, et al. conducted on 100 adult 
patients scheduled for thoracoscopic procedures: between intubated 
patients with dual lumen tube and not-intubated patients with laryngeal 
mask and bronchial blocker there were no significant differences 
regarding the time for airway management and success rate of lung 
isolation; furthermore, arterial oxygen tension, end-expiration tidal 
volume, and peak airway pressure were comparable in the two groups 
[18]. More recently Sawasdiwipachai, et al. reported their experience 
with the use of the endobronchial blocker trough the supraglottic 
airway device in elective thoracic surgery [19]. Almost 97% of the 
patients were effectively managed with the described technique and the 
bronchial blocker was successfully placed during the first attempt in 86% 
of the patients. However, dislodgement of the endobronchial blocker 
occurred in 14% of the patients and displacement of the laryngeal 
mask occurred in 10% of the patients. The authors also reported that 
the incidence of sore throat (28%) and hoarseness of voice (17%) were 
higher than the previous studies. They concluded that for elective cases 
the use of a supraglottic device together with an endobronchial blocker 
is highly feasible when careful selection criteria are applied, but special 
attention and vigilance are required. Other case reports described a 
similar anaesthetic approach for thoracic procedures in patients with 
difficult or distorted airway [20-22] or tracheostomy [23].

In all the above mentioned works about supraglottic device with 
bronchial blocker, patients were curarized intraoperatively. Indeed, 
to our knowledge, our case series is the first report of the use of I-gel 
laryngeal mask with Arndt endobronchial blocker for thoracic surgery 
without neuromuscular blocking. Postoperative residual neuromuscular 
blockade is associated with impaired recovery, especially in thoracic 
surgery patients, who need to have effective cough minutes after surgery 
[3]. Although we did not administer any neuromuscular blocking 
drugs, we did not experience episodes of cough or unforeseen lung 

movements; neither bronchial blocker nor laryngeal mask dislodgment 
occurred.

An undoubted advantage of the combination of supraglottic device 
and bronchial blocker is the almost full control of airway: if tracheal 
intubation were required, a traditional dual lumen tube could be easily 
and quickly inserted, using the endobronchial blocker as a guide wire, 
even in urgent situation with the patient in lateral decubitus position.

The most critical concern about the application of laryngeal mask 
for thoracic procedure with one lung ventilation is the airway sealing: 
leakage of the supraglottic device occurs mainly when the patients are 
placed in the lateral position because of head and neck movements, 
and when higher airway pressure is needed to allow complete re-
expansion of the collapsed lung after the surgery [18,19]. Indeed, some 
studies demonstrated that median seal pressure with laryngeal mask 
was around 30 cmH2O with pressure above 40 cm H2O in 20% of cases 
[24]. In our case series peak airway pressure never exceeded 32 cmH2O 
and no significant air leakage was testified. Another worry about our 
anaesthesiologic technique is injury to the larynx and trachea, as 
result of long-term compression and shear by the supraglottic device 
and the blocker over the mucosa. In our experience, with procedures 
lasting about an hour no sore throat and hoarseness of voice were 
complained; however, some authors reported a higher incidence of 
throat ache, presumably due to a more prolonged duration of surgery 
[19]. Therefore, the combination of laryngeal mask and endobronchial 
blocker should be reserved for brief procedures. 

Conclusion
In conclusion, the combination of the I-gel laryngeal mask and the 

Arndt endobronchial blocker without neuromuscular blockade can 
provide a feasible and alternative approach for lung isolation in thoracic 
surgery, particularly for short-term minimally invasive procedures. 

Special vigilance is mandatory to constantly guarantee proper 
airway seal, and to avoid and to promptly detect laryngeal mask or 
bronchial blocker displacement.

Further larger-scale randomized comparative studies between this 
technique and conventional dual lumen intubation are needed to prove 
its safety.
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