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Surgery for Lung Cancer
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Fig. 19-1. Effect of surgical procedures on vital capacity. VATS,
video-assisted thoracoscopic surgery.
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VATS vs. Thoracotomy?
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Lobectomy or less?

Lobectomy — Sublobar resection
1. Wedge resection
2. Setmentectomy
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VATS sublobar resection for lung cancer

 BFEELINUIER (wedge resection) EATiET Y] R
(segmentectomy)
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Sublobar resection for lung cancer
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Lobectomy

Segmentectomy



Post-op CXR
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General anesthesia with muscle paralysis

Endotracheal intubation with one lung ventilation
-> BERNESER » i B Ebmegin -
Increased risk of pneumonia
Impaired cardiac performance
Barotrauma by ventilator
Pulmonary atelectasis
Intubation-related complication



T Suction

A

Ventilation l
|
|

Inflated tracheal

Double lumen cuff
endotracheal tube R.
Nl
Inflated
Tracheal lumen ——-QQ bronchial cuff

Bronchial
lumen

Left-sidec



Double lumen endotracheal tube-
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Before Double-lumen intubation

CPR for Tension pneumomediastinum after
Courtesy from Dr. Hsu HH Double lumen intubation
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Improved myocardial blood flow
Improved LV function
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Intact cough ability immediate after op
Improved post-op lung function
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Decreased bronchospasm
Decreased respiratory complications

Mineo TC. Eur J Cardiothorac Surg. 2007
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Nonintubated VATSTAgERIN
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Pleural biopsy (1997?)
Spontaneous pneumothorax, empyema (1998) -
JE AR R U)o - acic Surgery
Resection of pulmonary nodules (2004) =7
Resection of solitary metastasis (2007)
Lung volume reduction surgery (2006)
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A %Nonintubated needlescopic VATS
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Nonintubated Needlescopic Video-Assisted
Thoracic Surgery for Management of Peripheral
Lung Nodules

Yu-Ding Tseng, MD, Ya-Jung Cheng, MD, Ming-Hui Hung, MD, Ke-Cheng Chen, MD,
and Jin-Shing Chen, MD, PhD

Division of Thoracic Surgery, Department of Surgery, National Taiwan University Hospital and National Taiwan University
College of Medicine, Taipei; Department of Surgery, Mational Taiwan University Hospital Yun-Lin Branch, Yun-Lin County; and
Department of Anesthesiology and Division of Experimental Surgery, Department of Surgery, National Taiwan University
Hospital and National Taiwan University College of Medicine, Taipei, Taiwan

Ann Thorac Surg. 2012 Apr;93(4):1049-54



Table 2. Operative and Anesthetic Results

Frequency
Variable® (N = 46)
Anesthetic duration, min 30 (20-65) 33.3 + 13.2 I n g
Surgical duration, min 60 (25-270) 69.2 + 46.8
Global in-operating room 120 (62-315) 127.8 += 49.8
duration, min
Lowest Spo, during operation, % 98 (92-100) 97.8 + 2.33
Peak ETco, during operation, 38 (28-52) 38.4 = 6.5
mm Hg
Conversion to intubation 2(4.3)
Conversion to conventional VATS 8(17.4)
Conversion to thoracotomy 0(0)

* Continuous data are shown as the median (range) and mean =* standard
deviation; categoric data as number (%).

ETco, = end tidal carbon dioxide; Spo, = oxyhemoglobin saturation
by pulse oximetry; VATS = video-assisted thoracic surgery.



Nonintubated needlescopic VATS

Safe and feasible
100% diagnostic rate, satisfactory scars and less wound pain

Easy conversion to standard VATS if major pulmonary
resection is required

An attractive method for diagnosis of small peripheral lung
nodules.



Bilateral nonintubated VATS

58 y/o female, Sjogren’s syndrome

Final pathology:
1. Left: BAC
2. Right: benign nodule




Non-intubated VATS segmentectomy for high
risk patients:

81 y/o male, COPD, LLL sq. ca
FEV1.0: 1.02L, 44.6%
% FEV1.0: 47.9%

W 'Y .'a‘.ft

Final pathology: T2aNOMO
Postoperative stay: 4 days



81 y/o female, RLL adenocarcinoma
FEV1.0: 0.77L, 74.5%; %FEV1.0: 58.8%

Non-intubated VATS wedge resection
Post-op stay: 5 days



Non-intubated thoracoscopic
lobectomy: The NTUH experience



ORIGINAL ARTICLE

Nonintubated Thoracoscopic Lobectomy for Lung Cancer

Jin-Shing Chen, MD, PhD,*{ Ya-Jung Cheng, MD,} Ming-Hui Hung, MD, % Yu-Ding Tseng, MD,}
Ke-Cheng Chen, MD, T and Yung-Chie Lee, MD, PhD*

Objective: To evaluate the feasibility and safety of thoracoscopic lobectomy
without endotracheal intubation.

Summary Background Data: General anesthesia with single-lung ventila-
tion is considered mandatory for thoracoscopic lobectomy for non—small cell
lung cancer (NSCLC). Nonintubated thoracoscopic lobectomy has not been
reported previously.
Methods: From August 2009 through June 2010, some 30 consecutive pa-
tients with clinical stage 1 or I[I NSCLC were treated by nonintubated thora-
coscopic lobectomy using epidural anesthesia, intrathoracic vagal blockade,
and sedation. To evaluate the feasibility and safety of this novel technique,
they were compared with a control group consisting of 30 consecutive patients
with clinical stage I or II NSCLC who underwent thoracoscopic lobectomy
using intubated general anesthesia from August 2008 through July 2009.
Results: Collapse of the operative lung and inhibition of coughing were sat-
isfactory in the nonintubated patients, induced by spontaneous breathing, and
vagal blockade. Three patients in the nonintubated group required conversion
to intubated-single lung ventilation because of persistent hypoxemia, poor
epidural anesthesia pain control, and bleeding. One patient in each group was
converted to thoracotomy because of bleeding. The 2 groups had comparable
anesthesia durations, surgical durations, blood loss, and numbers of dissected
lymph nodes. Patients who underwent nonintubated surgery had lower rates of
sore throat (6.7% vs 40.0%, P = 0.002) and earlier resumption of oral intake
(mean, 4.7 hours vs 18.8 hours, P < 0.001). Patients undergoing nonintubated
surgery also had a trend toward better noncomplication rates (90% vs 66.7%,
P = 0.057) and shorter postoperative hospital stays (mean, 5.9 days vs 7.1
days, P = 0.078).

Conclusions: Nonintubated thoracoscopic lobectomy is technically feasible
and is as safe as lobectomy performed with intubation in highly selected
patients. It can be a valid alternative of single-lung-ventilated thoracoscopic
surgery in managing early-stage NSCLC.

(Ann Surg 2011:00:1-6)

for managing early-stage NSCLC. In addition, it is supported by
evidence-based treatment guidelines.'

Since the introduction of the double-lumen endotracheal tube,
intubated general anesthesia with one-lung ventilation has been
considered mandatory in both open and thoracoscopic surgery.®
However, adverse effects of intubated general anesthesia occur af-
ter the operation and they include intubation-related complications,
ventilator-induced lung injury, impaired cardiac performance, and
postoperative nausea and vomiting.” '° To reduce the adverse ef-
fects of intubated general anesthesia. thoracoscopic surgery with-
out endotracheal intubation has been recently employed for man-
agement of pneumothorax.'"™ resection of pulmonary nodules,'
resection of solitary metastases,' and performing lung volume re-
duction surgery.'® The results achieved for these early surgeries are
encouraging.

Although the feasibility of thoracoscopic surgery via nonin-
tubated anesthesia was demonstrated in pleural and peripheral lung
diseases, thoracoscopic major pulmonary resection such as lobec-
tomy has rarely been performed via nonintubated anesthesia because
of several concerns, including hypoxemia and hypercapnia induced
by prolonged spontaneous one-lung breathing, uninhibited coughing
induced by manipulation of the bronchial trees, and lung movement
during surgical dissection.” These difficulties interfere with division
of hilar vessels and bronchus during thoracoscopic lobectomy and
cause dangerous complications, which may result in emergency con-
version to tracheal intubation and thoracotomy.

Using combination of epidural anesthesia, intrathoracic vagal
blockade, and appropriate sedation, we found that nonintubated tho-
racoscopic lobectomy is technically feasible although the safety and
efficacy were unclear. In addition, comparison between nonintubated
and intubated thoracoscopic lobectomy has never been performed.
We hypothesized that nonintubated thoracoscopic lobectomy was as-
sociated with a prompt recovery of gastrointestinal function, fewer

Chen JS et al. Ann Surg 2011



Patients and methods

Study design: Retrospective chart review with historical control
Study group (2009/8-2010/6):
30 lung cancer patients underwent non-intubated thoracoscopic lobectomy
Control group (2008/8-2009/7):

30 lung cancer patients with the same selection criteria underwent
intubated thoracoscopic lobectomy using single-lung ventilation



Selection criteria for thoracoscopic
lobectomy

Inclusion criteria:
Stage | or Il peripheral NSCLC
Tumor size < 6 cm
Without evidence of chest wall, diaphragm or main bronchus involvement

Exclusion criteria:
ASA score >3

Bleeding disorders

Unfavorable airway or spinal anatomy
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Table 5. Difference in Anesthesia
methods Between Published data

Study group NTUH, 211 Pompeo Rocco Katlic Elia
2004, 2008, 2010 2010** 2010 2005
Epldurql Epidural Epidural Local
. |V sedation Intercostal
Anesthesia + + Local + block
IV sedation |V sedation |V sedation
Vagal block
Pleural + + +* + +*
Bullectomy or N N ) ) )
bulloplasty
Wedge
. + + + + -
resection
Med!astlngl N + ) + )
manipulation
Lobectomy + - - - -

*Theoretically feasible
**Confined to case report



Nonintubated VATS: & K% Em (2009-2012)

A total of 258 patients underwent 259 VATS
Needlescopic VATS wedge resection: 47 cases
Conventional VATS wedge resection: 100 cases
VATS segmentectomy: 8 cases
VATS lobectomy: 104 cases (including benign and malignant diseases)
Conversion to intubated general anesthesia: 14 cases (6%)

No mortality
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Conversion to general anesthesia

Timing:
Severe and dense adhesions

Poor oxygenation

Significant mediastinal movement

Uncontrollable bleeding (Emergent)
Method:

Seal the wound with a chest tube to re-expand the lung
Rotate the operation table
Single lumen endo-tube insertion +/- bronchoscopy, followed by blocker.



Take home message for non-intubated VATS:

1. Cooperation between surgeons and anesthesiologists
2. Risk/benefit analysis before the operation

Intubated
Lobectomy

Nonintubated Lobectomy

Benefits A secured airway

Quiet operation field

Risks [ntubation-related
complications
Ventilator-associated
complications

Avoid use of ventilator and
muscle relaxants

Selective tubation and
one-lung ventilation is not
required

Earlier oral intake and
ambulation

Conversion to endotracheal
itubation:

Nonemergent

Emergent
[ncreased difficulty in
operation

Chen JS, Ann Surg 2011
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