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ObjectivesObjectives

•• Review oncologic outcomes of thoracoscopic Review oncologic outcomes of thoracoscopic 
lobectomylobectomy

Oncologic OutcomesOncologic Outcomes

•• Discuss aspects of thoracoscopic lobectomy that Discuss aspects of thoracoscopic lobectomy that 
may improve outcomesmay improve outcomes
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Oncologic OutcomesOncologic Outcomes

•• Ability to achieve complete resectionAbility to achieve complete resection
•• Mediastinal lymph node dissectionMediastinal lymph node dissection
•• Immunologic competenceImmunologic competence

Oncologic OutcomesOncologic Outcomes

•• Immunologic competenceImmunologic competence
•• Survival and surgical outcomesSurvival and surgical outcomes
•• Adjuvant therapyAdjuvant therapy
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Complete ResectionComplete Resection

•• There are no studies that report or suggest a There are no studies that report or suggest a 
difference in ability to achieve complete resection difference in ability to achieve complete resection 
in patients with Stage I or II NSCLCin patients with Stage I or II NSCLC
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•• There is evidence that there is equivalence in There is evidence that there is equivalence in 
selected patients with Stage IIIA after induction selected patients with Stage IIIA after induction 
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in patients with Stage I or II NSCLCin patients with Stage I or II NSCLC

There is evidence that there is equivalence in There is evidence that there is equivalence in 
selected patients with Stage IIIA after induction selected patients with Stage IIIA after induction 



Thoracoscopic Lobectomy: Safe and Effective Thoracoscopic Lobectomy: Safe and Effective 
Strategy After Induction Therapy Strategy After Induction Therapy 

Petersen RP, D’Amico TA. Ann Thorac Surg 2006;Petersen RP, D’Amico TA. Ann Thorac Surg 2006;

OutcomeOutcome
VATSVATS

N=12 (%)N=12 (%)

Complete ResectionComplete Resection
Chest tube durationChest tube duration

12 (100)12 (100)
2 (22 (2--3)3)
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Chest tube durationChest tube duration
LOSLOS
3030--Day mortalityDay mortality
HemorrhageHemorrhage
PneumoniaPneumonia
Respiratory failureRespiratory failure
Atrial fibrillationAtrial fibrillation

2 (22 (2--3)3)
3 (23 (2--6)6)

0 (0)0 (0)
1 (8)1 (8)
0 (0)0 (0)
0 (0)0 (0)
0 (0)0 (0)

Thoracoscopic Lobectomy: Safe and Effective Thoracoscopic Lobectomy: Safe and Effective 
Strategy After Induction Therapy Strategy After Induction Therapy 

Petersen RP, D’Amico TA. Ann Thorac Surg 2006;Petersen RP, D’Amico TA. Ann Thorac Surg 2006;82:21482:214--219219

N=12 (%)N=12 (%)
ThoracotomyThoracotomy

N=85 (%)N=85 (%) pp--valuevalue

12 (100)12 (100)
3)3)

85 (100)85 (100)
4 (24 (2--12)12)

1.001.00
<0.001<0.001
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3)3)
6)6)

0 (0)0 (0)
1 (8)1 (8)
0 (0)0 (0)
0 (0)0 (0)
0 (0)0 (0)

4 (24 (2--12)12)
5 (25 (2--63)63)

4 (5)4 (5)
1 (1)1 (1)
8 (9)8 (9)
2 (2)2 (2)

10 (12)10 (12)

<0.001<0.001
<0.01<0.01
0.440.44
0.100.10
0.270.27
0.590.59
0.210.21
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Mediastinal Lymph Node DissectionMediastinal Lymph Node Dissection

•• Several studies confirm equivalent lymph node Several studies confirm equivalent lymph node 
dissectionsdissections
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Sugi et alSugi et al

•• Randomized trial, with 100 consecutive patients Randomized trial, with 100 consecutive patients 
with clinical stage IA NSCLCwith clinical stage IA NSCLC

•• Endpoints: nodal dissection and survivalEndpoints: nodal dissection and survival
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Oncologic OutcomesOncologic Outcomes

•• Compared LN harvest in 350 patients with cCompared LN harvest in 350 patients with c
NSCLCNSCLC

•• 191 thoracoscopic lobectomies and 159 open 191 thoracoscopic lobectomies and 159 open 
lobectomieslobectomies

Surgery. 2005;138:510-517.
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Compared LN harvest in 350 patients with cCompared LN harvest in 350 patients with c--Stage I Stage I 

191 thoracoscopic lobectomies and 159 open 191 thoracoscopic lobectomies and 159 open 
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SurvivalSurvival

•• There are no large prospective randomized trialsThere are no large prospective randomized trials

•• Numerous comparisons demonstrate no difference Numerous comparisons demonstrate no difference 
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Long-term Survival After Videothoracoscopic 
Lobectomy for Stage I Lung Cancer

Roviaro G et al, Chest

• 257 patients with clinical stage I lung cancer
• 5-yr survival 
All Stage I 63.6%
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All Stage I 63.6%
T1N0 70.2%
T2N0 56.1%

term Survival After Videothoracoscopic 
Lobectomy for Stage I Lung Cancer

Chest2004;126:725-732

257 patients with clinical stage I lung cancer
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Roviaro G. et al. Chest 2004;126:725Roviaro G. et al. Chest 2004;126:725

KaplanKaplan--Meier Survival Following VATS Meier Survival Following VATS 
Lobectomy for T1N0 and T2N0 PatientsLobectomy for T1N0 and T2N0 Patients

T1N0T1N0

T2N0T2N0
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Roviaro G. et al. Chest 2004;126:725Roviaro G. et al. Chest 2004;126:725--732732

Meier Survival Following VATS Meier Survival Following VATS 
Lobectomy for T1N0 and T2N0 PatientsLobectomy for T1N0 and T2N0 Patients



VATS Lobectomy: Experience With 1,100 CasesVATS Lobectomy: Experience With 1,100 Cases
McKenna RJ, et al. Ann Thorac Surg 2006 81:421McKenna RJ, et al. Ann Thorac Surg 2006 81:421
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VATS Lobectomy: Experience With 1,100 CasesVATS Lobectomy: Experience With 1,100 Cases
McKenna RJ, et al. Ann Thorac Surg 2006 81:421McKenna RJ, et al. Ann Thorac Surg 2006 81:421-- 426426
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Potential Oncologic Advantages of Potential Oncologic Advantages of 
Thoracoscopic LobectomyThoracoscopic Lobectomy

•• Inflammatory response/immunologic competenceInflammatory response/immunologic competence

•• Adjuvant therapyAdjuvant therapy
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•• Adjuvant therapyAdjuvant therapy

•• Overall morbidity and mortalityOverall morbidity and mortality
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VATS Lobectomy Reduces Cytokine Responses VATS Lobectomy Reduces Cytokine Responses 
Compared with Conventional SurgeryCompared with Conventional Surgery

Yim APC et al. Yim APC et al. Ann Thorac SurgAnn Thorac Surg

•• 36 patients with clinical stage I NSCLC36 patients with clinical stage I NSCLC
•• Randomized to VATS or thoracotomy for Randomized to VATS or thoracotomy for 
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•• Randomized to VATS or thoracotomy for Randomized to VATS or thoracotomy for 
lobectomylobectomy

•• Inflammatory cytokinesInflammatory cytokines
significantly lower in VATS groupsignificantly lower in VATS group

•• ? Preserved humoral immunity? Preserved humoral immunity

VATS Lobectomy Reduces Cytokine Responses VATS Lobectomy Reduces Cytokine Responses 
Compared with Conventional SurgeryCompared with Conventional Surgery

Ann Thorac SurgAnn Thorac Surg2000; 70:2432000; 70:243--4747

36 patients with clinical stage I NSCLC36 patients with clinical stage I NSCLC
Randomized to VATS or thoracotomy for Randomized to VATS or thoracotomy for 
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Randomized to VATS or thoracotomy for Randomized to VATS or thoracotomy for 

ILIL--6 and IL6 and IL--8 levels 8 levels 
significantly lower in VATS groupsignificantly lower in VATS group
? Preserved humoral immunity? Preserved humoral immunity



Pulmonary Function, Postoperative Pain, Serum Pulmonary Function, Postoperative Pain, Serum 
Cytokine Level After Lobectomy: A Comparison Cytokine Level After Lobectomy: A Comparison 

of VATS and Conventional Procedureof VATS and Conventional Procedure
Nagahiro I, et al. Nagahiro I, et al. Ann Thorac SurgAnn Thorac Surg

•• 22 patients with clinical stage I NSCLC22 patients with clinical stage I NSCLC
•• 13 VATS, 9 Thoracotomy (non13 VATS, 9 Thoracotomy (non
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•• 13 VATS, 9 Thoracotomy (non13 VATS, 9 Thoracotomy (non
•• VATS associatedVATS associated

–– Less postoperative painLess postoperative pain
–– Preserved pulmonary functionPreserved pulmonary function
–– Less inflammatory cytokine productionLess inflammatory cytokine production

Pulmonary Function, Postoperative Pain, Serum Pulmonary Function, Postoperative Pain, Serum 
Cytokine Level After Lobectomy: A Comparison Cytokine Level After Lobectomy: A Comparison 

of VATS and Conventional Procedureof VATS and Conventional Procedure
Ann Thorac SurgAnn Thorac Surg2001; 72:3622001; 72:362--55

22 patients with clinical stage I NSCLC22 patients with clinical stage I NSCLC
13 VATS, 9 Thoracotomy (non13 VATS, 9 Thoracotomy (non--randomized)randomized)
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13 VATS, 9 Thoracotomy (non13 VATS, 9 Thoracotomy (non--randomized)randomized)

Preserved pulmonary functionPreserved pulmonary function
Less inflammatory cytokine productionLess inflammatory cytokine production



Complications after Thoracoscopic LobectomyComplications after Thoracoscopic Lobectomy
Park B. et al. J Thorac Cardiovasc Surg 2007; 133: 775 Park B. et al. J Thorac Cardiovasc Surg 2007; 133: 775 

ComplicationComplication VATS (n=122)VATS (n=122)

AfibAfib 15 (12%)15 (12%)

AtelectasisAtelectasis 2 (1.6%)2 (1.6%)
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AtelectasisAtelectasis 2 (1.6%)2 (1.6%)

Prolonged air leakProlonged air leak 4 (3.8%)4 (3.8%)

PneumonitisPneumonitis 2 (1.6%)2 (1.6%)

TotalTotal 21 (17.2%)21 (17.2%)

Complications after Thoracoscopic LobectomyComplications after Thoracoscopic Lobectomy
Park B. et al. J Thorac Cardiovasc Surg 2007; 133: 775 Park B. et al. J Thorac Cardiovasc Surg 2007; 133: 775 -- 779 779 

VATS (n=122)VATS (n=122) Open (n=122)Open (n=122) P P 

15 (12%)15 (12%) 20 (16%)20 (16%) .36.36

2 (1.6%)2 (1.6%) 5 (4.1%)5 (4.1%) .28.28
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2 (1.6%)2 (1.6%) 5 (4.1%)5 (4.1%) .28.28

4 (3.8%)4 (3.8%) 7 (5.7%)7 (5.7%) .54.54

2 (1.6%)2 (1.6%) 5 (4.1%)5 (4.1%) .28.28

21 (17.2%)21 (17.2%) 34 (27.9%)34 (27.9%) .05.05



Thoracoscopic Lobectomy is Associated with Fewer 
Postoperative Complications

(Western Thoracic Surgical Association 2008)(Western Thoracic Surgical Association 2008)

• Compared outcomes after lobectomy 
• Thoracoscopic (n=300) vs Thoracotomy (n=283)
• Analysis of overall postoperative complications
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• Analysis of overall postoperative complications
• Propensity analysis, matching preoperative 

variables and stage

Thoracoscopic Lobectomy is Associated with Fewer 
Postoperative Complications

(Western Thoracic Surgical Association 2008)(Western Thoracic Surgical Association 2008)

Compared outcomes after lobectomy 
Thoracoscopic (n=300) vs Thoracotomy (n=283)
Analysis of overall postoperative complicationsAnalysis of overall postoperative complications
Propensity analysis, matching preoperative 



Postoperative Outcomes (Overall) 

Feature THOR  (n=283)

Atrial Fibrillation, n (%) 58 (20%)

Atelectasis, n (%) 30 (11%)

Pneumonia, n (%) 24 (8%) 

Sepsis, n (%) 6 (2%)

Oncologic OutcomesOncologic Outcomes

Sepsis, n (%) 6 (2%)

Renal Failure, n (%) 12 (4%)

Transfusion, n (%) 15 (5%)

PE, n (%) 4 (1%)

Hospital mortality, n (%) 11 (3.9%)

Chest Tube (days) 4.3 ±

Length of stay (days) 7.2 

Postoperative Outcomes (Overall) 

THOR  (n=283) VATS (n=300) P

58 (20%) 38 (13%) 0.01

30 (11%) 14 (5%) 0.007

24 (8%) 9 (3%) 0.004

6 (2%) 0 0.016 (2%) 0 0.01

12 (4%) 3 (1%) 0.01

15 (5%) 6 (2%) 0.03

4 (1%) 0 0.04

11 (3.9%) 2 (0.7%) 0.008

± 2.1 3.8 ± 3.6 0.05

7.2 ± 9 4.8 ± 4 0.001



Outcomes: Propensity Matched

Feature THOR (n=153)

Death, n (%) 5 (3.3%)

No complication, n (%) 89 (58%)

Atrial Fibrillation, n (%) 33 (22%)

Atelectasis, n (%) 14 (9%)

Oncologic OutcomesOncologic Outcomes

Atelectasis, n (%) 14 (9%)

Prolonged air leak, n (%) 21 (14%)

Bleeding, n (%) 3 (2%)

Transfusion, n (%) 8 (5.2%)

Wound infection, n (%) 1 (0.4%)

Pneumonia, n (%) 14 (9.2%) 

Outcomes: Propensity Matched

THOR (n=153) VATS  (n=153) P

5 (3.3%) 2 (1.3%) 0.45

89 (58%) 110 (72%) 0.016

33 (22%) 20 (13%) 0.045

14 (9%) 7 (5%) 0.1114 (9%) 7 (5%) 0.11

21 (14%) 19 (12%) 0.7

3 (2%) 1 (0.7%) 0.6

8 (5.2%) 3 (2%) 0.12

1 (0.4%) 0 1.0

14 (9.2%) 7 (4.6%) 0.11



Outcomes: Propensity Matched

Feature THOR (n=153)

Sepsis, n (%) 2 (1.3%)

Renal Failure, n (%) 5 (3.3%)

CVA, n (%) 1 (0.7%)

MI, n (%) 2 (1.3%)

Oncologic OutcomesOncologic Outcomes

MI, n (%) 2 (1.3%)

Ventricular arrhythmia, n (%) 2 (1.3%)

DVT, n (%) 2 (1.3%)

PE, n (%) 2 (1.3%)

Chest tube duration (days) 4.6 

Length of hospital stay (days) 7.0 

Outcomes: Propensity Matched

THOR (n=153) VATS  (n=153) P

2 (1.3%) 0 0.5

5 (3.3%) 1 (0.7%) 0.21

1 (0.7%) 1 (0.7%) 1.0

2 (1.3%) 1 (0.7%) 1.02 (1.3%) 1 (0.7%) 1.0

2 (1.3%) 1 (0.7%) 1.0

2 (1.3%) 0 0.5

2 (1.3%) 0 0.5

4.6 ± 2.5 4.1 ± 3.9 0.001

7.0 ± 6 4.8 ± 4 0.001



ThoracoscopicLobectomy

• Lobectomy in 361 patients >70 years of age
• Thoracoscopic lobectomy 234; thoracotomy 127

Thoracoscopic

Oncologic OutcomesOncologic Outcomes

Thoracoscopic
No Cx 61%
Afib 18% 
Respiratory cx 5% 
Transfusion 7% 
Delirium 5%

Lobectomyin the Elderly

Lobectomy in 361 patients >70 years of age
Thoracoscopic lobectomy 234; thoracotomy 127

Open pvalueOpen pvalue
36%   p<0.00001
28% p=0.04
12%   p=0.03
16% p=0.01
13% p=0.03



Thoracoscopic Lobectomy: 

Thoracoscopic 
Lobectomy

No Cx (all) 72%
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No Cx (>70 yrs) 61%

A-Fib (all) 9%

A-Fib (>70 yrs) 18%

STS Database Analysis will be presented at AATSSTS Database Analysis will be presented at AATS

Thoracoscopic Lobectomy: Lower Morbidity

Thoracoscopic 
Lobectomy

Thoracotomy

72% 58%

61% 36%

9% 22%

18% 28%

STS Database Analysis will be presented at AATSSTS Database Analysis will be presented at AATS



Thoracoscopic Lobectomy and Adjuvant Thoracoscopic Lobectomy and Adjuvant 
Chemotherapy After For NSCLCChemotherapy After For NSCLC

•• Chemotherapy improves survival after resection Chemotherapy improves survival after resection 
for patients with stage II and III NSCLCfor patients with stage II and III NSCLC

•• The ability to deliver adjuvant chemotherapy may The ability to deliver adjuvant chemotherapy may 
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•• The ability to deliver adjuvant chemotherapy may The ability to deliver adjuvant chemotherapy may 
be limited by postbe limited by post--operative issuesoperative issues

•• Does thoracoscopic lobectomy improve the Does thoracoscopic lobectomy improve the 
delivery of adjuvant therapy, compared to delivery of adjuvant therapy, compared to 
thoracotomy?thoracotomy?

Thoracoscopic Lobectomy and Adjuvant Thoracoscopic Lobectomy and Adjuvant 
Chemotherapy After For NSCLCChemotherapy After For NSCLC

Chemotherapy improves survival after resection Chemotherapy improves survival after resection 
for patients with stage II and III NSCLCfor patients with stage II and III NSCLC
The ability to deliver adjuvant chemotherapy may The ability to deliver adjuvant chemotherapy may 
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The ability to deliver adjuvant chemotherapy may The ability to deliver adjuvant chemotherapy may 
operative issuesoperative issues

Does thoracoscopic lobectomy improve the Does thoracoscopic lobectomy improve the 
delivery of adjuvant therapy, compared to delivery of adjuvant therapy, compared to 



FullFull--Dose Adjuvant Chemotherapy Improves Dose Adjuvant Chemotherapy Improves 
Outcome in Breast Cancer (The Milan Study)Outcome in Breast Cancer (The Milan Study)

Bonadonna G, et al. Bonadonna G, et al. N Engl J MedN Engl J Med
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Dose Adjuvant Chemotherapy Improves Dose Adjuvant Chemotherapy Improves 
Outcome in Breast Cancer (The Milan Study)Outcome in Breast Cancer (The Milan Study)

N Engl J MedN Engl J Med. 1995;332:901. 1995;332:901––906906

>>85% (n = 42) 85% (n = 42) 
6565––84% (n = 94) 84% (n = 94) 
<<65% (n = 71)65% (n = 71)
Control (n = 179Control (n = 179))

% of planned dose (n=386)% of planned dose (n=386)
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1515 2020

Control (n = 179Control (n = 179))
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International Adjuvant Lung Cancer TrialInternational Adjuvant Lung Cancer Trial
International Adjuvant Lung Cancer Trial Collaborative GroupInternational Adjuvant Lung Cancer Trial Collaborative Group

New Engl J MedNew Engl J Med2004; 350:3512004; 350:351
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33 44 55

SurgerySurgery

4% Benefit4% Benefit



ThoracoscopicThoracoscopicLobectomyLobectomy
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