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Improved results of induction chemoradiatio before surgical intervention for

selected patients with stage IIIA-N2 non-small cell lung cancer
Keshavjee S et al. J Thorac Cardiovasc Surg 2007;134:188-93.

40 patients
Cisplatin 50mg/m2, days 1 and 8; etoposide 50 mg/m2, 
days 1 and 5, weeks 1 and 5;
Concurrent daily radiotherapy 45 Gy
+ 2 cycles of consolidation chemotherapy
Overall and disease-free survival were 40 resp. 37.1 mo
Overall mortality rate 7,5% (0% for lobectomy; 27% for
pneumonectomy
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Subsets of Stage IIIA (N2)
Robinson LA, Wagner H, Ruckdeschel JC
Treatment of Stage IIIA Non-Small Cell Lung Cancer
Chest 2003; 123:202S-220S

IIIA1
Incidental nodal metastases found on final pathologic
examination of the resection specimen

IIIA2
Nodal (singel station) metastases recognized
intraoperatively

IIIA3

Nodal metastases (single or multiple station) 
recognized by prethoracotomy staging
(mediastinoscopy, other nodal biopsy, or PET scan)

IIIA4 Bulky or fixed multistation N2 disease



Klepetko OKP2011

Surgery for non-small cell lung cancer

Stage IIIA :  Based on N2  
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IIIA3

IIIA4
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Induction
chemotherapy

Surgery

Local radiotherapy ±
Second-line chemotherapy

Induction
chemoradiotherapy
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Surgery
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Definition of response to 
induction therapy

Clinical: 
CT:decrease in diameters

Pet: decrease in SUV uptake

TuMarkers: decrease in level

Pathological: 
Complete response (CR)

Minimal residual disease (MRD)

Partial response (PR)

Non-Responders
Stable disease (SD)

Progresive Disease (PD)



Klepetko OKP2011

Surgery for non-small lung cancer
Stage IIIA – IIIB

(T3 – T4)

N0

N1

N2

1. Patient selection according to functional performance status
2. Induction chemo/radiotherapy
3. Advanced resection approach according to primary tumor location 

Pancoast:
extended posterior approach (Paulson)

Carina: 
carina resection or sleevepneumonectomy

Great vessels invasion:
resection and replacement with evt. circulatory support (ECMO/HLM)

Thoracic wall invasion: 
resection and reconstruction

Vertebral invasion: 
laminectomy ± vertebrectomy
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Benefit of Surgery after Chemoradiotherapy in Stage IIIB 
(T4 and/or N3) Non-small Cell Lung Cancer

Dominique H. Grunenwald et al.
J. Thorac Cardiovasc Surg 2001 Oct; 122(4): 796-802

Chemotherapy

Cisplatin (100 mg/m2)

Vinblastine (4 mg/m2)

5 Fluorouracil (1 mg/m2)
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Chemotherapy scheme

3 Cycles

Cisplatin (120 mg/m2)

Vinblastine (4 mg/m2)

Mitomycin (2 mg/m2)

Induction Chemotherapy for T4 Centrally Located Non-
small Cell Lung Cancer

Erino A. Rendina et al.
J. Thorac Cardiovasc Surg 1999 Febr.; 117: 225-33
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Long term follow up of prosthetic replacement
of vena cava
Dartevelle et al.

J. Thorac Cardiovasc Surg 1991; 102: 259-265

N = 22 patients (1979 - 1990)

PTFE grafts

Perioperative mortality = 5,5% (1 patient)

Graft occlusion = 2 patients (1 late, 1 periop.)
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Resection for Bronchogenic Carcinoma Involving the Carina: 
Long-term Results and Effect of Nodal Status on Outcome

John D. Mitchell et al.
J. Thorac Cardiovasc Surg 2001 March; 121(3): 465-71
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Pancoast-Tobias Syndrome
Definition:

� Radiographic evidence of 
destruction of the first thoracic rib or 
vertebral body

� Symptoms of pain down the arm 
eventually with weakness and 
numbness along the distribution of 
C8/Th1-2

� Horners Syndrome
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Treatment eras

1930 – 1950
Considered inoperable; 
Radiotherapy only; 
Disappointing results

1950 -1980
Induction radiotherapy (30 Gy) + 

“en bloc” resection; 
R0 only in 60% 

Late 1980 – 2000
New surgical approaches 
(resection of vertebra, vessels, etc.)

2000 -
Chemo-radiotherapy + surgery; 
R0 in > 90%

W.Eberhardt, G. Stamatis et al. Induction chemotherapy, concurrent
chemoradiation and surgery for Pancoast tumour. Eur Respir J 2007; 29:117-27.
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Induction chemotherapy, concurrent chemoradiation and surgery for Pancoast
tumour. W.Eberhardt, G. Stamatis et al. Eur Respir J 2007; 29:117-27.

31 patients: T3 (81%) T4 (19%) N2/3 (29%)

3 courses induction chemotherapy (cisplatin 60 mg/m2 

and etoposide 150 mg/m2 or paclitaxel 175 mg/m2) + 
concurrent chemoradiatio (1 course cisplatin 50 mg/m2 
and etoposide 100 mg/m2 combined with 45 Gy
hyperfractionated accelerated radiotherapy)

Completeness of  resection (R0) in 100%

Complete or near-complete response 69 %

Actual survival 5 years 46 % 

Post-op mortality 6,4%, 
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Induction chemoradiation compared with induction radiation for lung cancer involving
the superior sulcus.  CD Wright et al. Ann Thorac Surg 2002; 73:1541-4.

35 patients

T3-4 N0-1 M0 

20 patients had induction radiotherapy (mean 39 Gy) 
only

15 patients received two cycles of induction 
chemotherapy (cisplatin 100 mg/m2, fluoruracil 30 
mg/kg/day and vinblastine 4 mg/m2 or cisplatin 50 
mg/m2 and etoposide 50 mg/m2) concurrent with mean 
51 Gy radiotherapy 

Completeness of resection (R0) 80 % in the RT group 
and 93 % in the CT/RT group

Complete or near complete response 35 % in the RT 
group and 87 % in the CT/RT group

4 year survival was 49 % in the RT patients and 84 % in 
the CT/RT patients (p = 0.01)

Local recurrence was 30 % in the RT patients and 0 % in 
the CT/RT group (p = 0.02
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Sulcus superior tumor right side

SCC T4 N2 M0 R0, 3 x CHT + S + RT, 
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N = 19 (11 patient received induction therapy)

Pneumonectomy 3; Lobectomy 13; Wedge resection 3

Predicted survival rate = 59% (1 year), 14% (5 years)

Mean hosp. stay = 30 days

Mean follow up = 26 Mo (range, 7 - 74 Mo)

Morbidity in 10 patients; 

4 (21%) related to spinal surgery

En bloc resections for lung cancer invading the spine is technically demanding and 
postoperative morbidity should be critically addressed; however it is a valid option
in selected patients

Radical en bloc Resection for Lung Cancer Invading
the Spine

Dominique H. Grunenwald et al.
J. Thorac Cardiovasc Surg 2002 Febr; 123(2): 271-9
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Vertebral resection 

1.Hemilaminectomy

2.Hemivertebretectomy

3.Total vertebretectomy
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Vessel reconstruction (ring enforced 6 – 8 mm 
PTFE graft)
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Classical treatment protocol for NSCLC

Stage Grouping

IA T1N0M0

IB T2N0M0

IIA T1N1M0

IIB T2N1M0

T3N0M0

IIIA

T1-3N2M0

T3N1M0

IIIB T1-3N3M0

T4anyNM0

Surgery

Chemo/Radio
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Stage

IA

IB

IIA

IIB

IIIA1-2

IIIA3

IIIA4 - B

Modern treatment protocol for NSCLC  
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Summary: Surgery for NSCLC

DeptDept. . CardiothoracicCardiothoracic SurgerySurgery University of University of ViennaVienna

Primary surgical resection is the established 
procedure for treatment of NSCLC stage I and 
II followed by adjuvant chemo in stage IB II 
and incidental N2 IIIA1 and IIIA2.

Patients in stage IIIA3 (N2 positiv) and IIIB (T4) 
should undergo induction therapy followed by 
restaging and surgical resection in those who 
respond and are functionally eligibel.


