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Stage III lung cancer

• Historically was defined as 

– locoregionally advanced disease 

• attributed to primary tumor extension into 
extrapulmonary structures ( T3 or T4)

• Or mediastinal lymph node involvement (N2 or N3)

• Without evidence of distant metastasis (M0)
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Stage III A T1a,b N2 M0

T2a,b N2 M0

T3 N 1, N2 M0

T4 N 0, N1 M0

Stage III B T1a,b N3 M0

T2a,b N3 M0

T3 N3 M0

T4 N2 M0



• IASCLC data base

20 % patients  cIIIA 5 year survival  16%

3% patients  cIIIB 5 year survival  7%
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• Stage III represents a heterogeneous 
population



IASLC TNM subset Definition Description

III A T1-3, N2 Occult N2 Found at surgery
•Microscopic N2
•Macroscopic N2

III A T1-3, N2 Potentially resectable Minimal N2

III A T1-3, N2 Potentially resectable, 
but at risk of incomplete 

resection

Pancoast subset, 
Centrally located III A

III A T1-3, N2 Unresectable  N2 Bulky N2

III A T4, N0-1 Potentially resectable, 
but at risk of incomplete 

resection

Pulmonary artery, carina, 
spine, trachea, vena cava, 

right
atrium



IASLC TNM subset Definition Description

III B T4 N0-1 Unresectable T4 Oesophagus, heart, 
aorta, pulmonary 
veins

III B T1-4, N3 Unresectable N3 N3 nodes at staging



Heterogeneity 

Histopathology Squmaous, adeno, large 
cell

Tumor location and 
extension

T4N0 vs T1N3

Individual patient risk 
profile

Smokers vs non smokers
Cardiopulmonary risks

Inter institution diversity Expertise in 
•Thoracic surgery
•Radiation oncology

J Clin Oncol 2005; 23: 2955–2961 
J Thorac Oncol 2009; 4: 62–68
Eur Respir J 2009; 34: 17–41



Guidelines 



Three readily identifiable groups

1. Patients with infiltrative stage III (N2/N3) 
tumors

2. Patients with occult N2 node involvement 
despite thorough preoperative staging, and 

3. Patients with discrete clinically evident (by CT 
or CT-PET scan) N2 involvement.



Infiltrative stage III (N2/N3) tumors

• Patients with infiltrative N2/N3 involvement 
have N2 or N3 disease where discrete nodes 
can no longer be clearly distinguished and 
measured 

• invasive proof of mediastinal involvement is 
not necessary



Occult N2 node involvement despite 
thorough preoperative staging

• Patients with occult N2 disease despite 
thorough preoperative staging are found 
intraoperatively or postoperatively to have 
positive N2 nodes. 

• The thoroughness of the preoperative staging 
and intraoperative mediastinal assessment is 
critical. 



Discrete evident (by CT or CT-PET scan) 
N2 involvement

• Discrete N2 involvement denotes patients in 
whom individual mediastinal nodes can be 
distinguished.

• These nodes may be enlarged or normal sized 
and may be suspected by PET uptake

• Mediastinal stage suggested by imaging in 
these patients must be confirmed        
thorough invasive staging



Best managed by…

• Multidisciplinary team

• High volume centers

• in a clinical trial

J Clin Oncol 2013; 31: 3141–3146
Ann Oncol 2013; 24(Suppl 6): vi89–vi98.



multidisciplinary team including 

• pulmonologists

• thoracic/ medical oncologists 

• radiation oncologists

• thoracic surgeons

• integrated radiologists and nuclear medicine 
physicians  and pathologists

Ann Oncol 2013; 24(Suppl 6): vi89–vi98.



Diagnostic work up

• Positron emission tomography–computed 
tomography (PET-CT)

• Invasive mediastinal staging (transbronchial
needle aspiration /EBUS/EUS/ 
mediastinoscopy)

• Brain MRI/brain CT



Positron emission tomography–
computed tomography (PET-CT)

• For initial staging of stage III NSCLC patients 

• Rule out extracerebral metastases 

• To initiate mediastinal lymph node sampling

Lancet. 2002 Apr 20;359(9315):1388-93
J Clin Oncol. 2006 Apr 20;24(12):1800-6. Epub 2006 Mar 27

http://www.ncbi.nlm.nih.gov/pubmed/11978336
http://www.ncbi.nlm.nih.gov/pubmed/16567772


Invasive mediastinal staging



Invasive mediastinal staging

• In case of suspicious lesions invasive 
mediastinal staging may still be indicated 
despite PET negativity 

– primary tumour of >3 cm large axis,

– central tumours, 

– CT-enlarged lymph nodes with small axis >1 cm

Eur J Cardiothorac Surg. 2014 May;45(5):787-98

http://www.ncbi.nlm.nih.gov/pubmed/24578407


• Endoscopic methods should be preferred as 
the initial interventional procedure whenever 
feasible

Ann Thorac Surg 2013;96:1502–7



• In case of negative endoscopic findings, and 
high suspicion of mediastinal node 
involvement, surgical staging is indicated

Ann Thorac Surg 2013;96:1502–7







• If surgical staging of the mediastinum is 
indicated:

– video-assisted mediastinoscopy (VAMS)  is the 
preferred technique for upper mediastinal lymph 
nodes

– video-assisted thoracoscopy (VATS) is preferred for 
aortopulmonary lymph nodes

Annals of Oncology 26: 1573–1588, 2015



CECT brain is a reasonable alternative.



Brain MRI/Brain CT

• Patients withT4 tumours and N2 or N3 nodes 
have an high risk of brain metastases. (10-
30%)

• The method of choice for screening is CE MRI

J Korean Med Sci 2005; 20: 121–126



Assessing relevant comorbidities

• Cardio-pulmonary functions are relevant for 
multidisciplinary treatment decisions.

• If surgery is planned : 
– Cardiac function: ECG, echocardiography, stress ECG, 

stress echocardiography or coronary angiography 

– Pulmonary function: spirometry and diffusion 
capacity, exercise tests (in particular, peak oxygen 
consumption)

• Post-radiotherapy lung function cannot be readily 
predicted









• Number of preop functioning/obstructed 
segments should be taken into account when 
calculating post op predicted values.

– T = 19 - number of obstructed segments (estimated by 

image techniques and/or bronchoscopy) 

– R = T - number of functioning segments to be 
resected 

– Pred post op values = (pre-operative value/T) x R

Eur Respir J 2009; 34: 17–41



• In an obstructed right lower lobe with right 
pneumonectomy planned

• T= 19 – 5 =  14

• R = 14 – 5 =  9

• Post op pred = preop x 9/14



• Comorbidities are of paramount importance

The potential risk of toxicity/morbidity/mortality 
should be balanced with the potential benefit 
of any aggressive curative-intent treatment 
strategy



• For curative-intent management, patients 
should be able to undergo platinum-based 
chemotherapy (preferably cisplatin)

• Cisplatin can be easily administered to the 
majority of patients excluding only those few 
with significant renal failure or heart failure



Group 1: Infiltrative disease



• Goal in treating the patient 
with stage III lung cancer 
seems simple: 

– to eradicate both visible, 
intrathoracic disease and 

– to reduce the incidence of 
subsequent systemic, 
extrathoracic metastases.



• Local control can be 
achieved through 
radiotherapy

• Systemic chemotherapy is 
used for two  reasons:
– As a radiosensitizing agent 

and 

– as a cytotoxic agent, the 
aim is to eradicate 
unsuspected or prevent de 
novo development of 
systemic metastasis



• Concurrent vs sequential ?

• Induction vs consolidative vs none ?

• Optimal dose, duration ?



Concurrent vs sequential

Author (year) Number of 
patients

Result 

Auperin (2010) 1,205 significant benefit of concomitant 
radiochemotherapy on overall survival (HR, 
0.84; 95% CI, 0.74 to 0.95; P = .004)

O’Rourke (2010) 1,024 A significant benefit of concurrent treatment 
was shown in overall survival (HR 0.74, 95% CI 
0.62 to 0.89;

Curran (2011) 610 Five-year survival:
significantly higher for patients treated with the 
concurrent regimen vs sequential treatment (5-
year survival: sequential: 10%; concurrent, 16% 
[31 patients], P = .046

J Clin Oncol 2010;28:2181-2190
Cochrane Database Syst Rev 2010:CD002140
J Natl Cancer Inst 2011;103:1452-1460



Cochrane Database Syst Rev 2010:CD002140



J Natl Cancer Inst 2011;103:1452-1460







• But all of the above mentioned trials have also 
found increased toxicity with concurrent 
treatment.









Guidelines 



Induction vs consolidation 
chemotherapy



• GTV comprises the known extent of disease 
(primary and nodal) on imaging and 
pathologic assessment, CTV includes regions 
of presumed microscopic extent or 
dissemination, and PTV comprises the ITV 
(which includes margin for target motion) plus 
a setup margin for positioning and mechanical 
variability



• Commonly used dose for conventionally 
fractionated RT with or without chemotherapy 
is 60-70 Gy with a fraction size of 2 Gy over 6-
7 weeks

• Dose escalation in RT alone, sequential 
chemoRT, or concurrent chemoRT is 
associated with better survival in non-
randomized comparisons

Int J Radiat Oncol Biol Phys 2012;82:425-434.

Int J Radiat Oncol Biol Phys 2005;63:324-333



• Improved survival was demonstrated with 
accelerated fractionation RT regimens

• In PET-CT staged patients omitting elective 
nodal irradiation has been shown to improve 
survival, probably because of escalated dose.

J Clin Oncol 2012;30:2788-2797



Chemotherapy vs no chemotherapy 

• Objective: 
– To evaluate the effect of cytotoxic chemotherapy on survival in 

patients with non-small cell lung cancer

• Selection criteria: 
– Trials comparing primary treatments of surgery, surgery + 

radiotherapy, radical radiotherapy or supportive care versus the same 
primary treatment, plus chemotherapy were eligible

• Results:
– Data from 52 trials and 9387 patients were included. The results for 

modern regimens containing cisplatin favoured chemotherapy in all 
comparisons and reached conventional levels of significance when 
used with radical radiotherapy and with supportive care.

• Plain language summary
– Chemotherapy can improve survival rates for non-small cell lung 

cancer

Cochrane Database of Systematic Reviews 2000, Issue 2. Art. No.: CD002139



What agent ?

N Engl J Med. 2002 Jan 10;346(2):92-8.



J Clin Oncol. 2008 Jul 20;26(21):3543-51

http://www.ncbi.nlm.nih.gov/pubmed/18506025


Thorax 2015;70:359–367





Number of cycles

• In the stage III disease chemoradiotherapy 
strategy, two to four cycles of concomitant 
chemotherapy should be delivered. 

• There is no evidence for further induction or 
consolidation chemotherapy. 

• In the perioperative setting, three to four cycles 
of cisplatin-based chemotherapy are 
recommended

• Aim for a total cumulative dose of at least 300 
mg/m2 of cisplatin in the adjuvant setting



Summary for group 1



Group 2: Occult N2 Involvement 
Despite Thorough Preoperative Staging
• Occult N2
• Incidental N2
• Unforeseen N2
• Unexpected N2
• Unsuspected N2

• must differentiate from 
– Ignored N2 (enlarged or PET scan positive but no biopsy specimen)

or
– underappreciated N2 (known high risk of false negative CT or PET 

findings but no biopsy specimen)



• True unsuspected N2

– found intra op or post operatively

– occurs in about 10% of surgical patients (5%-16%)

Eur J Cardiothorac Surg . 2008 ; 33 ( 1 ): 104 – 109
Ann Thorac Surg . 2006 ; 81 ( 3 ): 1013 - 1019



• If N2 nodal involvement is found at the time of 
surgical resection and all the involved lymph 
nodes and the primary tumor are technically 
resectable, then the surgeon should proceed 
with the planned lung resection along with a 
mediastinal lymphadenectomy. 

• If a complete resection is not possible, the 
planned lung resection should be aborted 
because the average 5-year survival is < 5%. 



Intraoperative handling of the 
mediastinum

• complete mediastinal lymph node dissection 
(MLND)

• systematic node sampling or

• selective sampling



• A formal MLND involves removal of all the node 
bearing tissues, leaving only the skeletonized trachea, 
phrenic nerves, aorta, and superior vena cava. 

• A systematic mediastinal node sampling means that 
the pleura overlying each ipsilateral node station is 
opened and explored and representative biopsy 
specimens of nodes obtained. 

• A selective sampling involves biopsy of only selected 
mediastinal nodes that are believed to be abnormal. 



• Existing guidelines consistently recommend 
either systematic lymph node sampling or 
complete MLND



NSCLC adjuvant studies that included 
patients with stage III disease

• Patients with stage III disease were compared 
between surgery alone to surgery and 
adjuvant P-based chemotherapy
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• greatest effect were observed in stage III 
compared with stage II and stage I NSCLC

• No RCTs have addressed which chemotherapy 
regimen is optimal, how many cycles should 
be given, or when this should start

• It is suggested that adjuvant chemotherapy 
involving  cisplatin-based doublets for three to 
four cycles started within 12 weeks of surgery 
should be given

CHEST / 143 / 5 / MAY 2013 SUPPLEMENT



• In patients with clinical stage I/II upstaged 
surgically to N2+, PORT appears to improve 
survival significantly as an adjunct to 
postoperative chemotherapy in non-randomized 
analyses.

• Although the optimal sequence is not 
established, PORT is generally administered after 
postoperative chemotherapy. 

• PORT with concurrent chemotherapy can be 
administered safely in medically fit patients and is 
recommended for positive resection margins

NCCN Guidelines ver 2016.4



Summary for group 2



Group 3: Potentially resectable IIIA(N2) 
disease

• Discrete N2 involvement

• must undergo a careful staging evaluation



Role of surgery with N2 nodes 

J Natl Cancer Inst 2007;99:442-450



Role of surgery with N2 nodes 

Lancet 2009;374:379-386



NCCN Guidelines ver 2016.4



• In potentially resectable superior sulcus tumors, 
concurrent chemoradiotherapy induction 
followed by definitive surgery is the treatment of 
choice.

• The same strategy may be applied for potentially 
resectable T3 or T4 central tumours in highly 
selected cases and experienced centres. 

• In both situations, surgery should be carried out 
within 4 weeks after the end of radiotherapy

NCCN Guidelines ver 2016.4



• Possible strategies include several options: 

– induction chemotherapy followed by surgery, 

– Induction chemoradiotherapy followed by surgery

– concurrent definitive chemoradiotherapy.



Guidelines 



Summary for group 3



Prophylactic cranial irradiation

• May reduce incidence of brain metastasis but 
none of the studies have found a survival 
benefit

• One of the study has shown some benefit is 
squamous histology

• Further studies are warranted

• No role of  PCI in NSCLC

Clin Lung Cancer. 2015 Jul;16(4):292-7
PLoS One. 2014 Jul 29;9(7):e103431

http://www.ncbi.nlm.nih.gov/pubmed/25499149
http://www.ncbi.nlm.nih.gov/pubmed/25072281


Targeted therapy



Targeted therapy in early stage NSCLC

• EGFR MUTATION-POSITIVE NSCLC

• Two trials: RADIANT and SELECT



Targeted therapy in early stage NSCLC

• SELECT
• phase II, single arm trial
• included patients with stage I to IIIA surgically 

resected
• standard-of-care , followed by adjuvant erlotinib

at 150 mg per day. 
• n = 100
• 24 patients recurred, but only 2 of them durin

erlotinib treatment and the rest 22 after stop of 
erlotinib treatment, in time of 1 to 2 years. 

journal of the American Society of Clinical Oncology. 2014; 32 (suppl; abstr 7514)



Targeted therapy in early stage NSCLC

• The RADIANT study was a randomized study of 2 
years of adjuvant erlotinib vs. placebo that 
enrolled a broader population of lung cancer 
patients among which 16% harbored EGFR 
mutations.

• Though the overall study was negative, the 
subgroup analysis of EGFR mutants suggested 
that erlotinib provided a disease-free survival 
advantage with HR = 0.61 (95% CI 0.38, 0.98) but 
no OS advantage in this preliminary study

official journal of the
American Society of Clinical Oncology. 2014; 32 (suppl; abstr 7501)



Targeted therapy in early stage NSCLC

N Engl J Med 2015; 373:1627-1639
N Engl J Med 2015; 373:123-135

Disease stage Squamous Non Squamous

III B 29 (21%) 20(7%)

IV 105 (78%) 272 (93%)

Overall survival was longer in both the studies in nivolumab arm
Subgroup analysis for III B is not available



Targeted therapy in early stage NSCLC

• Targeted therapy are yet to find a mention in 
guidelines for stage III NSCLC



Take home slide


