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Various 

Incision Size 

Hybrid VATS 

Complete VATS 

Big PL Thoracotomy 

Small PL Thoracotomy 
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Recent Trends in Lung Cancer Surgery 

Toward less (Minimally) invasive 

procedures 
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 Lower morbidity/mortality 

 Wider indication of surgery 

(elderly, comobid) 

 Better QOL after surgery 

 Quicker recovery to normal life 

 Less pain 

 Patients’ strong desire 

WHY? 
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If so, “minimally invasiveness” needs 

to be scientifically documented for 

the approval. 



Evolution of Lung Cancer Surgery 

Pneumonectomy 

No Surgical Indication 

Limited resection 

• Nissen: First successful left-sided 

pneumonectomy as a two-stage 

procedure (1930) 

• Graham and Singer: First successful en 

bloc left pneumonectomy for lung 

cancer (1933) 

• Overholt: First successful en bloc right 

pneumonectomy for carcinoid tumor 

(1935) 

Lobectomy 
Cahan W. “Radical lobectomy” (1962) 

Lung Cancer Study Group (Ginsberg 

RJ). Randomized trial of lobectomy 

versus limited resection for T1N0 non-

small cell lung cancer. (1995) 

30 Years 

30 Years 

National Cancer Center 

History of Minimization! 
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Standard mode of pulmonary 

resection for lung cancer in 2011 

State of the Art 2011: Surgery 

1) At least LOBECTOMY  

+  

2) Hilar and mediastinal LNS/LND 

by Open/VATS approach 

State of the Art 2015: Surgery 

2015 



3 Components of Lung Cancer Surgery 

Lymph nodes 

Chest wall 

Lung 

parenchyma 

Minimization! 
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Chest wall: 

thoracotom

yapproach 

• Conventional PL thoracotomy 

• VATS approach 

• MIOS approach (Hybrid) 
• Robotic approach 

Minimally Invasive Surgery in a Wide Meaning: 

What Could Be Minimized or Less Invasive?  

 

Lung 

parenchyma
: Extent of lung 

resection 

Lymph nodes: 

Extent of 

dissection 

• Lobectomy 

• Limited resection 

• WWW 
• Segmentectomy 

• Systematic hilar/mediastinal 

dissection 

• Lobe-specific dissection 
• (Systematic) sampling 

• Slective biopsy 
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Peripheral 

carcinoma, <=2 cm 

Negative hilar node 

C/T ratio >= 0.25 

Lobectomy 

Segmentectomy  

JCOG0802/WJOG4607: Phase III Randomized Trial between 
Lobectomy and Limited Resection for Small-sized carcinoma (Part-

solid GGO – Solid 2cm or Less ): LOB vs. SEG 

Non-inferiority design Stratified factors: 

Institute  

Gender 

Histology (Ad vs. Non-ad)  

Solid or non-solid 

PI: Asamura H. 

National Cancer Center 

Endpoints:  

• Primary: OS 

• Secondary: Postoperative pulmonary function 

 

Sample size: 11,00 
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OS: 91.8% at 5 years 

N=952 

Event=27 cases 

PFS: 86.9% at 5 years 

N=952 

Event=60 cases 

Results as of December, 2014 
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NSCLC N0 or 

Non-hilar N1 

Mediastinal 

lymph 

node 

sampling 
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Resection Only 

Resection plus 

complete 

mediastinal lymph 
node dissection 
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Extra-thoracic 

surgery 

Intrathoracic 

surgery 

Conventional 

Posterolateral 

Thoracotomy 

VATS Lobectomy 

Hybrid VATS 

Minimally invasive 

Open (MIOS)  

Minimising Chest Wall Incisions 



VATS vs. Open 

An oncological issue? 

 

A pulmonary function issue? 

No! 

No! 

AN INCISIONAL ISSUE 



VATS vs. Open 

• Feasibility study of VATS lobectomy: One 4-8cm access and two 
0.5-cm port incision, videoscopic guidance and a traditional hilar 

dissection without rib spreading mandatory.  

 

• 128 patients with peripheral lung nodules <= 3 cm 

 

• Conclusion: A standardized approach to VATS lobectomy as 

specifically defined with avoidance of rib spreading is feasible. 



VATS vs. Open 

Better perioperative parameters 

Fewer recurrence, better prognosis 



VATS vs. Open 

Better postoperative 

prognosis for VATS? 

 

• Less perioperative 

immunological 

suppression? 

• Selection bias? 



National Cancer Center 

Minimally Invasive Open Surgery (MIOS) 
Approach 

低侵襲開胸手術用小型開胸器（イノメディック社製） 

NCC-MITO (Minimally  

Invasive Thoraco-

Opener)       
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1. A direct vision, direct approach with thoracoscopic 

assistance. 

2. Individual isolation and division  technique of 

intrathoracic  structures with endostaplers. 

3. Shorter operative time than VATS. 

4. Low morbidity/mortality. 

5. Similarly short hospital stay as VATS. 

6. Better opportunity for education to resident. 

Minimally Invasive Open Surgery (MIOS) Approach  

as a Radical Resection for Lung Cancer 



Minimally Invasive Open Surgery (MIOS) Approach 
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Which is More Painful? 

S 

Multiple intercostal injury 
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National Cancer Center, Tokyo 

COMPARISON BETWEEN IASLC-GLOBAL AND JAPANESE 

SURVIVAL CURVES: P-STAGE 

Global 



National Cancer Center, Tokyo 

c-
Stage 

5-YSR 

(%) 

IA 86.8 

IB 73.9 

IIA 61.6 

IIB 49.8 

IIIA 40.9 

IIIB 27.8 

IV 27.9 

c-
Stage 

5-YSR 

(%) 

IA 73  

IB 58 

IIA 46 

IIB 36 

IIIA 24 

IIIB 9 

IV 13 

A COMPARISON BTWN : SURVIVAL OF 
NSCLC BY P-STAGE (UICC 7) 

JAPAN (2009) IASLC 
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Stage I  92.6% (IA 94.3%, IB 87.6%) 

Stage II 72.6% (IIA 73.8%, IIB 70.6%) 

Stage III 58.2% (IIIA 59.1%, IIIB 45.7%) 

Stage IV 32.5%  

Survival Curve of 1,865 Resected Lung 

Cancers by STAGE (2007-2011) 
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70-75 Yrs 84.9% 

76-80 Yrs 70.8% 

81 Yrs -   75.8% 

• In NCC population, age was significantly prognostic. 

 

• Those older between 76 and 80 had the worst prognosis. 

Survival Curve of Resected Lung Cancers of the 

Elderly (over 70 Years) (2007-2011) 
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70-7 Yrs 92.1% 

76-80 Yrs 82.2% 

81 Yrs-   84.3% 

• In NCC population, age was significantly prognostic. 

 

• Those between 76 and 80 had worst prognosis than others.  

Survival Curve of Stage I Resected Lung Cancers 

of the Elderly (over 70 Years) (2007-2011) 
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術後在院死亡率 

Mortality 
Cases / yr 

Number of Resections and Mortality:  

NCC, Tokyo 
% 

667 

Postoperative 

Mortality 

Minimally 
invasive surgery 
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Robotic 

Future Surgery:  Minimally Invasive? 

Conventional 

OR 



Master’s hand-made Sushi 



• シャリを練らず固めず、究極のふんわりしたシャリ玉を握ります 

• カン数指定ができ、欲しい数だけシャリ玉が生産できます 

 

Sushi making Robot 
SNS-RFA/SNS-LFA 



Which Sushi bar do you prefer? 


