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Introduction

For the conventional idea of video-assisted thoracoscopic 
surgery (VATS), ventilation control and lung separation/
isolation was presumably thought to be vital for the safety 
and feasibility of the procedure (1). With the advent of 
modern imaging and monitoring technology, nonintubated 
VATS has brought a new possibility of breakthrough to this 
tenet.

In the recent decade, nonintubated VATS has been 
intensively researched and reported, which has been 
advocated to be a rising alternative to the conventional 
intubated VATS with general anesthesia from several 
perspectives, such as surgical and anesthetic feasibility 
and safety (2-10), perioperative immunology (11,12), and 
outcome analysis (13-17).

The aim of this article is to introduce the major 
anesthetic consideration and the management experience 
of our group with a problem-based fashion, in the hope of 
improvement of mutual understanding between surgical 
and anesthetic personnel, and thus the coordination of the 
teamwork.

Who and which procedures are suitable for 
nonintubated VATS?

According the experience of the major research groups, the 
general patient exclusion criteria includes American Society 
of Anesthesiologists score 4 and higher, bleeding disorders, 
sleep apnea, unfavorable airway or spinal anatomy, need for 
contralateral lung isolation, clinically significant sputum 
production, bronchiectasis, asthma, extreme of body mass 
index (BMI), preoperative decompensated heart disease, 
severe pleural adhesion over targeted hemithorax, and 
noncompliance to the procedure or patient refusal (5,14).

With the maturation of the technique, Wu and 
colleagues (18) had evaluated the feasibility of geriatric 
patients (age ranging from 65 to 87) undergoing lobectomy, 
which showed comparable safety profile with control group, 
and opened up the possibility of nonintubated VATS on the 
old age group.

Initially, nonintubated VATS was tested on simpler 
diagnostic procedure or management of solitary and 
peripheral lung lesion (2,9,19,20). With the increasing 
body of evidence and experience, nonintubated VATS has 
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been extensively promoted and proved safe for treatment 
of pleural/pericardial effusion, empyema thoracis, bullous 
emphysema, non-resectional lung volume reduction surgery, 
spontaneous pneumothorax, biopsy of interstitial lung 
disease, wedge resection of lung nodules, segmentectomy 
and lobectomy for lung cancer, mediastinal biopsy and 
tumor excision (5-8,14,20,21).

What’s the anesthetic goals and the 
corresponding management?

The main difference of the nonintubated VATS from 
conventional intubated general anesthesia, is to create an 
iatrogenic pneumothorax, a subsequently collapsed lung 
to be operated on, and to maintain patients’ spontaneous 
ventilation sufficiently at the same time. Conscious sedation 
is sometimes required due to emotional stress or prolonged 
procedure-related discomfort.

Monitoring

In order to handle the physiologic derangement and 
the complexity of the surgical/anesthetic procedure 
aforementioned, standard monitoring with pulse oximeter, 
electrocardiogram, sphygmomanometer, and end-tidal 
CO2 should always be in place. In addition, invasive arterial 
pressure monitor is set for most patients in our group for 
its versatility on monitoring arterial blood gas, real-time 
hemodynamic index, and fluid status inclination. For the 
occasion in which sedation is part of the planning, bispectral 
index (BIS) is highly recommended for evaluation of 
sedation level and advanced judgement of anesthetic depth.

Ventilatory

The goal of ventilatory manipulation is to maintain a 
smooth, non-effort, spontaneous respiratory pattern, aiming 
respiratory rate over 12 to 20 times/minute for acquiring a 
satisfactory surgical field with adequately collapsed lung (5).

In awake patients, preoperative communication for 
reassuring the patients, intraoperative coaching, mental 
support, verbal communication with medical personnel, and 
comfortable environment with low-volume music might 
all contribute to calm the patients down with acceptable 
respiration (16,22). 

In sedated patients of our group, premedication with 
opioid agent followed by deliberate titration had been proved 
to control respiratory rate effectively. Meticulous use of nasal 

airway could be of great benefit if upper airway obstruction 
raises clinical concerns. If significant hypoventilation should 
happen, modest assisted ventilation by a mask might be 
required after notification of the surgical team.

Oxygenation could be facilitated with O2 supplement by 
nasal cannula 3-4 liters/minute or by Venturi Mask. Overly 
hypercapnia should be avoided, a good-quality end-tidal 
CO2 trace and serial arterial blood sampling before/after 
iatrogenic open pneumothorax should mostly suffice for 
close monitoring.

Analgesia

The target of the analgesia is to block the unpleasant sensation 
throughout the surgical manipulation. With the temporal 
sequence, VATS ports are first to be set, which bring about 
painful sensation from skin to parietal pleura; after ports are 
set, the manipulation of lung and traction of intrathoracic 
structures would cause irritation over visceral pleura.

Regional anesthesia had been long reported to be 
effective for analgesia covering chest cage and parietal 
pleura (23). Various approaches have been developed 
and proved feasible, including the current mainstream of 
thoracic epidural anesthesia (TEA), paravertebral nerve 
block, and percutaneous or thoracoscopic intercostal nerver 
block, intrapleural analgesia. In our group practice, we add 
vagus nerve block and intravenous narcotic to minimize the 
visceral component of irritating sensation.

Traditionally, before minimal invasive procedure era, 
thoracotomy was traumatic procedure with large incision, 
and thus epidural anesthesia was favored for its better 
quality of postoperative pain control and reduction of 
respiratory and cardiac complication (23). But with the 
paradigm shift to VATS, Yie et al. (24) had reported 
Epidural anesthesia holds no superior postoperative 
analgesic benefits over narcotic-based intravenous patient-
controlled analgesia (IVPCA). The optimal postoperative 
analgesia remains an open issue, other promising modalities 
such as continuous intercostal-intrapleural analgesia or 
continuous paravertebral block worth more attention and 
further investigation (25,26).

Amnesia

Surgery, more or less, could bring forth mental stress to 
the patients, which might consequently has detrimental 
effects on patient’s physiology (27) and even jeopardize the 
safety of surgery by panic attack. Sedation with amnesia 
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could offer a stress-free environment even for the relatively 
vulnerable groups, especially with the prolonged procedure 
like lobectomy, which makes keeping same position for 
hours intolerable.

For sedation, our group employs BIS for monitoring 
sedation level. Empirically speaking, premedication with 
50 to 100 mcg fentanyl, followed by propofol with target 
controlled infusion (TCI), aiming for BIS over 40 to 60, 
would mostly create a balanced status without significant 
ventilatory or hemodynamic disorder.

Areflexia

When approaching central intrathoracic lesion, cough reflex 
is an inevitably encountered problem that requires effective 
but temporary suppression of the reflex. On the other hand, 
as an intrinsic protective mechanism, recovery of cough 
reflex is beneficial on reduction of postoperative respiratory 
complication.

Pre-operative inhalation of aerosolized lidocaine (28) and 
ipsilateral stellate ganglion block (29) had been proposed 
to reach cough control in some extent. In our group 
experience, Chen and colleagues (5) has routinely performed 
intraoperative thorascopic vagal block, which has been 
proved effective on cough reflex suppression without causing 
hemodynamic instability. For more swift procedures, for the 
sake of decreasing cough suppression duration, incremental 
intravenous fentanyl is applied in place of vagal block.

Prepare for conversion to general anesthesia

Despite of extra vigilance and preparation aforehand, 
intraoperative conversion to intubated general anesthesia is 
inevitable occasionally due to significant bleeding, pleural 
adhesion, and insufficient anesthesia (5,30). Plan B should 
always be in hand.

Intubation in lateral decubitus position with VATS 
instruments in place presents itself as a technical challenge 
to anesthesiologists. Direct laryngoscopy might stands a 
chance, but fiberoptic bronchoscopic intubation, video-
assisted system, and laryngeal mask airway (LMA) are the 
trustworthy back-up plan.

How are intraoperative hemodynamic and 
ventilatory index change?

The hemodynamic and ventilatory index are the core 
of perioperative monitoring and evaluation. Different 

protocols would naturally bring out diverse outcomes. 
During one lung ventilation, heart rate, respiratory rate, 
PaO2 and CO2 elimination will change significantly but they 
can be kept physiologically adequate.

Generally speaking, the hemodynamic and ventilatory 
index remained in the acceptable range without causing 
detrimental hypotension, hypoxemia, hypercapnia, nor 
acidosis.

Conclusions

Nonintubated VATS has been extensively and safely applied 
to various surgical procedures involving pleura, lung, and 
mediastinum. The main challenges for anesthesiologists are 
coping with the physiologic derangement upon iatrogenic 
open pneumothorax and balancing the benefits and risks 
of different anesthesia techniques. With a well-controlled, 
well-monitored anesthetic combinations of regional 
anesthesia, sedation, and postoperative pain service, 
nonintubated VATS has been proved to be safe and feasible 
amongst a wide variety of patient groups.

Acknowledgements

Disclosure: The authors declare no conflict of interest. 

References

1.	 Fischer GW, Cohen E. An update on anesthesia for 
thoracoscopic surgery. Curr Opin Anaesthesiol 2010;23:7-11.

2.	 Rusch VW, Mountain C. Thoracoscopy under regional 
anesthesia for the diagnosis and management of pleural 
disease. Am J Surg 1987;154:274-8.

3.	 Pompeo E, Tacconi F, Mineo D, et al. The role of awake 
video-assisted thoracoscopic surgery in spontaneous 
pneumothorax. J Thorac Cardiovasc Surg 2007;133:786-90.

4.	 Chen KC, Cheng YJ, Hung MH, et al. Nonintubated 
thoracoscopic lung resection: a 3-year experience with 285 
cases in a single institution. J Thorac Dis 2012;4:347-51.

5.	 Chen JS, Cheng YJ, Hung MH, et al. Nonintubated 
thoracoscopic lobectomy for lung cancer. Ann Surg 
2011;254:1038-43.

6.	 Tseng YD, Cheng YJ, Hung MH, et al. Nonintubated 
needlescopic video-assisted thoracic surgery for 
management of peripheral lung nodules. Ann Thorac Surg 
2012;93:1049-54.

7.	 Pompeo E, Tacconi F, Mineo TC. Awake video-assisted 
thoracoscopic biopsy in complex anterior mediastinal 



13Journal of Thoracic Disease, Vol 6, No 1 January 2014

© Pioneer Bioscience Publishing Company. All rights reserved. J Thorac Dis 2014;6(1):10-13www.jthoracdis.com

masses. Thorac Surg Clin 2010;20:225-33.
8.	 Pompeo E, Rogliani P, Cristino B, et al. Awake 

thoracoscopic biopsy of interstitial lung disease. Ann 
Thorac Surg 2013;95:445-52.

9.	 Pompeo E, Mineo TC. Awake pulmonary metastasectomy. 
J Thorac Cardiovasc Surg 2007;133:960-6.

10.	 Mineo TC, Pompeo E, Mineo D, et al. Awake 
nonresectional lung volume reduction surgery. Ann Surg 
2006;243:131-6.

11.	 Vanni G, Tacconi F, Sellitri F, et al. Impact of awake 
videothoracoscopic surgery on postoperative lymphocyte 
responses. Ann Thorac Surg 2010;90:973-8.

12.	 Tacconi F, Pompeo E, Sellitri F, et al. Surgical 
stress hormones response is reduced after awake 
videothoracoscopy. Interact Cardiovasc Thorac Surg 
2010;10:666-71.

13.	 Pompeo E, Mineo TC. Two-year improvement in 
multidimensional body mass index, airflow obstruction, 
dyspnea, and exercise capacity index after nonresectional 
lung volume reduction surgery in awake patients. Ann 
Thorac Surg 2007;84:1862-9; discussion 1862-9.

14.	 Pompeo E, Rogliani P, Tacconi F, et al. Randomized 
comparison of awake nonresectional versus nonawake 
resectional lung volume reduction surgery. J Thorac 
Cardiovasc Surg 2012;143:47-54, 54.e1.

15.	 Pompeo E, Tacconi F, Mineo TC. Comparative results 
of non-resectional lung volume reduction performed by 
awake or non-awake anesthesia. Eur J Cardiothorac Surg 
2011;39:e51-8.

16.	 Pompeo E. Awake thoracic surgery--is it worth the 
trouble? Semin Thorac Cardiovasc Surg 2012;24:106-14.

17.	 Kao MC, Lan CH, Huang CJ. Anesthesia for awake 
video-assisted thoracic surgery. Acta Anaesthesiol Taiwan 
2012;50:126-30.

18.	 Wu CY, Chen JS, Lin YS, et al. Feasibility and safety of 
nonintubated thoracoscopic lobectomy for geriatric lung 
cancer patients. Ann Thorac Surg 2013;95:405-11.

19.	 Danby CA, Adebonojo SA, Moritz DM. Video-assisted 
talc pleurodesis for malignant pleural effusions utilizing 

local anesthesia and I.V. sedation. Chest 1998;113:739-42.
20.	 Katlic MR. Video-assisted thoracic surgery utilizing 

local anesthesia and sedation. Eur J Cardiothorac Surg 
2006;30:529-32.

21.	 Hung MH, Hsu HH, Chen KC, et al. Nonintubated 
thoracoscopic anatomical segmentectomy for lung tumors. 
Ann Thorac Surg 2013;96:1209-15.

22.	 Bradt J, Dileo C, Shim M. Music interventions for 
preoperative anxiety. Cochrane Database Syst Rev 
2013;6:CD006908.

23.	 De Cosmo G, Aceto P, Gualtieri E, et al. Analgesia 
in thoracic surgery: review. Minerva Anestesiol 
2009;75:393-400.

24.	 Yie JC, Yang JT, Wu CY, et al. Patient-controlled analgesia 
(PCA) following video-assisted thoracoscopic lobectomy: 
comparison of epidural PCA and intravenous PCA. Acta 
Anaesthesiol Taiwan 2012;50:92-5.

25.	 Forcella D, Pompeo E, Coniglione F, et al. A new 
technique for continuous intercostal-intrapleural analgesia 
in videothoracoscopic surgery. J Thorac Cardiovasc Surg 
2009;137:e48-9.

26.	 Joshi GP, Bonnet F, Shah R, et al. A systematic review 
of randomized trials evaluating regional techniques for 
postthoracotomy analgesia. Anesth Analg 2008;107:1026-40.

27.	 Sendelbach SE, Halm MA, Doran KA, et al. Effects 
of music therapy on physiological and psychological 
outcomes for patients undergoing cardiac surgery. J 
Cardiovasc Nurs 2006;21:194-200.

28.	 Guarracino F, Gemignani R, Pratesi G, et al. Awake 
palliative thoracic surgery in a high-risk patient: one-lung, 
non-invasive ventilation combined with epidural blockade. 
Anaesthesia 2008;63:761-3.

29.	 Al-Abdullatief M, Wahood A, Al-Shirawi N, et al. Awake 
anaesthesia for major thoracic surgical procedures: 
an observational study. Eur J Cardiothorac Surg 
2007;32:346-50.

30.	 Pompeo E, Mineo TC. Awake operative 
videothoracoscopic pulmonary resections. Thorac Surg 
Clin 2008;18:311-20.

Cite this article as: Yang JT, Hung MH, Chen JS, Cheng YJ. 
Anesthetic consideration for nonintubated VATS. J Thorac Dis 
2014;6(1):10-13. doi: 10.3978/j.issn.2072-1439.2014.01.03


