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Lung cancer

• Over 1.6 million cases worldwide

• Almost 90% present in advanced stages

• Over 1.4 million deaths annually

• Commonest cause of cancer deaths

• Exceeds combined mortality of the next 

four common cancers

• Major public health problem



Outline of today’s talk

• Mediastinal lymph node staging

• Optimum treatment for early NSCLC

• Extent of surgery

– Lobar vs sublobar resections

– Extent of lymphadenectomy

• VATS vs open surgery

• The Tata Memorial Centre experience

• Summary



Early stage NSCLC

• Stages IA, IB, IIA, IIB and some IIIA

• T1-3, N0-1

• Excludes involvement of

– Mediastinal vital structures

– Vertebrae

– Pleural / pericardial effusion

– Mediastinal / supraclavicular nodes

– Distant metastases

• Note: Chest wall involvement is not T4!



Why do we need accurate 

mediastinal staging
• Mediastinal nodal status changes 

treatment decisions

• Standard of care for metastatic 

mediastinal nodes is

– No nodes: Surgery ± postop chemo

– Ipsilateral: NACT and surgery

– Contralateral: CT-RT or pall chemo

• Level I evidence



Mediastinal nodal stations



Diagnostic options for MLN 

staging

• CECT thorax

• PET-CT scan

• Mediastinoscopy

• EUS-FNAC

• EBUS-FNAC



CT scan

• Advantages: Non-invasive

• No added cost or procedure

• 4793 patients analysed

• Sensitivity 60%

• Specificity 81%

• PPV 53%

• NPV 82%



18F FDG-PET-CT scan

• Advantages: Non invasive

Combines metabolic with 

anatomic imaging

• 1111 patients analysed

• Sensitivity 85%

• Specificity 88%

• PPV 78%

• NPV 93%



Mediastinoscopy

• Traditionally accepted as gold standard

• Highest accuracy, sensitivity and NPV

• Invasive

• Requires GA

• Expertise

• Morbidity

– RLN paresis

– Haemorrhage



EUS and EBUS with FNAC

• Less invasive

• Less morbid

• Provides cyto confirmation

• Operator dependent

• Expensive



What is the evidence?





Study design

• Randomized trial

• Mediastinoscopy (surgical staging) – 118 

patients vs

• Endoscopic (EUS and EBUS-FNAC) plus 

surgical staging – 123 patients

• Primary endpoint – sensitivity of detection 

of N2/N3 nodes

• Intention to treat



Results

Surgical Endoscopic + surgical

MLN metastases 44% 50%

Sensitivity 79% 94%

Negative predictive

value

86% 93%

Futile thoracotomies 18% 9%

• Mediastinoscopy identified positive MLN in 

9% of patients after a negative EUS/EBUS

• Mediastinoscopy can be avoided in 

approx 50% patients by EUS/EBUS FNAC



Mediastinal staging in NSCLC

• Tissue diagnosis is a must in most 

situations (Exceptions: Squamous, T1 and 

PET-CT showing no MLN uptake)

• EBUS and EUS FNAC may avoid 

mediastinoscopy in half the patients

• EBUS and EUS heavily operator 

dependent

• Mediastinoscopy still the gold standard



Treatment of early NSCLC

• Surgery is the treatment of choice

• No randomized evidence

• Randomized evidence unlikely

– Surgery established

– Clinical staging is inaccurate

• Chemoradiation / radical radiotherapy

• SBRT / Radio Frequency Ablation



Surgery vs radiotherapy

Surgery

5 yr surv

• T1 N0 70-90%

• T2 N0 45-68%

• T1 N1 40-57%

• T2 N1 33-45%

Radiotherapy

5 yr surv

• Stages I, II 6-42%

This is an unfair comparison, but it’s the 

best we have!



What are the results of SBRT?



Five year survival

Grutters et al, Radiother Oncol. 2010 Apr;95(1):32-40 

42% 5 year survival with SBRT

CRT

SBRT

Proton

Carbon

20%

42%

42%

40%



Comparative studies – Puri



Overall survival

Puri et al, JTCVS 2012; 143: 428-36



Monte Carlo simulation

Puri et al, JTCVS 2012; 143: 428-36

500,000 simulated trials

85% showed benefit for surgery



Comparisons of SBRT and 

Surgery

LC
Surgery

SBRT

4y: 94% v 87% 
p=0.016

RC

4y: 88% v 81%
p=0.256

DMFS

4y: 84% v 64%
p=0.006

OS

4y: 68% v 34%
p<0.0001

Un-matched SBRT vs. Surgery

Robinson, ASTRO 2010



Comparisons of SBRT and 

Surgery

Matched SBRT vs. Surgery

DMFS
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p=0.92356

Surgery (n=46)

SBRT (n=46)

4y: 70% v 77%
p=0.924
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p=0.35445

Surgery (n=46)

SBRT (n=46)

4y: 81% v 79%
p=0.354
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p=0.46474

Surgery (n=46)

SBRT (n=46)

SBRT

Surgery

4y: 91% v 86%
p=0.465

OS

0 10 20 30 40 50 60 70 80
0

10

20

30

40

50

60

70

80

90

100

Time (Months)

S
ur

vi
va

l r
at

e(
%

)

Overall survival

 

 

p=0.028262

Surgery (n=46)

SBRT (n=46)

4y: 57% v 33%
p=0.028

Robinson, ASTRO 2010



Surgery is the treatment of choice 

in early stage NSCLC



What is the minimum surgery 

for lung cancer?





Sublobar vs lobar resection



Limited resections in T1 N0

• Randomised trial

• Lung Cancer Study Group

• 276 patients

• Patients undergoing limited resections had

– 75% increased recurrence

– Local recurrence tripled

– 30% increased overall deaths

– 50% increased cancer deaths







Lobectomy is the minumum 

surgery for operable NSCLC

There may be a role for anatomical 

segmentectomy in tumors <2 cm



What should be the extent of 

lymphadenectomy?



Extent of lymphadenectomy



Extent of lymphadenectomy



Extent of lymphadenectomy

• Randomized trial – stage I-IIIA NSCLC

• 532 patients

• Median survival – 59 months vs 34 months 

(p=0.0000)

• “…SMLND can improve survival in 

resectable NSCLC…”



Extent of lymphadenectomy

48% vs 37% 5 year survival



Extent of lymphadenectomy – the 

ACOSOG Z0030



Overall survival



Mediastinal LND – meta analysis



Systematic mediastinal 

lymphadenectomy should be done 

in operable NSCLC



VATS vs open lung resections



Posterolateral thoracotomy



Video assisted thoracoscopic 

surgery (VATS)



VATS - caveats

• Learning curve

• Should be a competent open thoracic 

surgeon

• No compromise on oncological safety

• Reduced complications usually after 

learning curve

• Pulmonary adhesions – specific problem 

in India





VATS vs open meta analysis

• 21 studies; 2641 patients

• Two randomized trials 

• 1391 VATS resections

• 1250 open resections



Air leak and arrhythmia



Pneumonia and mortality



Oncologic control



All cause mortality



Five year survival



VATS lung resections have 

promise in reducing immediate 

postoperative complications without 

compromising overall survival



Outcomes

Immediate perioperative

Long term survival



Postoperative morbidity and 

mortality – the new standard



Postoperative morbidity and 

mortality – the new standard

• Overall morbidity – 38% (any 

complication)

• Operative mortality

– Lobectomy 1%

– Pneumonectomy 0%



Five year survival



I-ELCAP survival curve



Short and long term outcomes after 

surgery for NSCLC have improved



The Tata Memorial Centre 

experience



2012 – a snapshot

• Lung cancer 1365

• Esophageal cancer 1234

• Mediastinal tumors 211

Surgery

• Esophageal cancer 187

• Lung cancer 97

• Lung metastasectomy 109



Lung surgery (666) – M&M

Pulmonary compl 61 9.2%

Major morbidity 70 10.5%

Mortality 11 1.7%

Median ICU stay 0 day

Median hospital stay 4 days      



Overall survival

Median survival – 37 months

5 year survival – 42%



Summary

• Lung cancer surgery has evolved over the 

last two decades

• VATS lung resection is here to stay and 

has promise

• Outcomes – both short and long term have 

improved

• The Tata Memorial Hospital experience



Lung cancer

• Over 1.6 million cases worldwide

• Almost 90% present in advanced stages

• Over 1.4 million deaths annually

• Commonest cause of cancer deaths

• Exceeds combined mortality of the next 

four common cancers

• Major public health problem





Thank you


