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Objectives
Review Staging of NSCLC

Define Nodal Disease in NSCLC

Discuss Workup of Nodal Disease in NSCLC

Review Current Treatment for NSCLC with N1 disease

Discuss Clinical Trials for NSCLC with N1 disease



Lung Cancer
• Non-Small Cell vs Small Cell

• Non-Small Cell

• Adenocarcinoma and Squamous Cell 
Carcinoma

• Estimated new cases 2023

• US: 238,340

• NE: 1340

• Estimated deaths 2023

• US: 127,070

• NE: 630

https://cancerstatisticscenter.cancer.org





https://cancerstatisticscenter.cancer.org





TNM Staging
Developed in France in the 1940s by Pierre Denoix at the 

Institute Gustav-Roussy

First International TNM recommendations were published in the 

International Union Against Cancer in 1958

American Joint Committee on Cancer (AJCC) and the Union for 

International Cancer Control (UICC) maintain the TNM staging 

system

Currently on the 8th edition released in 2017

In the 5th edition (1997) N1 disease was Stage III



Lymphatics
Third vessel in the body

Help prevent infection and 

helps manage fluid levels in 

the organs and soft tissues

Nodes are aggregates of 

primarily B and T cells





Tumor Spread through 

Lymphatics
Used to be thought as a 

more passive process

• Lymphatics were just a 
channel for spread

Now, known to be a more 

active process

• Vascular endothelial 
growth factor (VEGF)

• Lymphangiogenesis



J Clin Invest. 2014;124(3):922-928. https://doi.org/10.1172/JCI71606. 



J Clin Invest. 2014;124(3):922-928. https://doi.org/10.1172/JCI71606. 



https://www.cancer.org/cancer/types/lung-cancer/detection-diagnosis-staging/survival-rates.html



Liaoning Cancer Hospital and Institute China

2001 - 2010

Completely resected, pathologically examined N1 disease, 

patient did not have adjuvant therapy

pT1b, pT1c, pT2a, pT2b 5 year survival rate

• 67%, 33%, 21%, and 27%



Retrospective Review from Taiwan

210 patients from 1992 to 2010

Pathologic N1 Stage II resected at Taipei Veterans General Hospital

Interesting because the AJCC 7th edition had two subgroups of stage II (N0 and N1)

Overall 5 year survival 43%

Significant predictors of worse overall survival:

• Hilar/interlobar node involvement

• Poorly differentiated



256 patients from 1984 - 1993 retrospective review

Resected N1 disease

Overall 5 year survival 47.5%

Survival not related to:

• Site, pT, histologic type, type of resection, number of N1 stations involved, nor 
type of N1 involvement (met, direct)

Survival was significantly better:

• When N1 disease was intralobar (stations 12 and 13) vs extralobar (stations 
10 and 11)

• 53.6% vs 38.5%





PET Scan and Pathologic 

Mediastinal Lymph Node 

Evaluation



Positron Emission Tomography

Nuclear medicine scan

Often used with FDG or fluorodeoxyglucose

• Other radiotracers

• Oxygen, carbon, nitrogen, gallium

Not just a structural scan but a functional scan

The brighter the image, the more metabolism of the 

radio tracer within the tissue being studied



From 2000 - 2002 in 22 institutions

303 patients with NSCLC underwent PET after being deemed 

resectable

• Resectability was determined by CT chest and abdomen, bone 
scan and brain imaging. 

PET was significantly better than CT for the detection of N1 and 

N2/3 disease (42% vs 13%, p = 0.0177 and 58% vs 32%, p = 

0.0041)



50 patients, prospective, single institution

NSCLC

Three groups:

• CT alone, PET alone, Integrated PET/CT

Compared to the pathologic stage

• Found Integrated to be superior to CT or PET alone, and it was superior to 
having both scans independently



Retrospective review of stage I NSCLC by PET from 2003 - 2011

105 patients

Looked at negative predictive value and predictors of occult spread

Negative predictive value:

• All N1 disease of 92.4%

• All T1 vs T2 (96% vs 83%)

• All peripheral vs central tumors (98% vs 74%)

• Peripheral T1 and T2 (98% and100%)

• Central T1 and T2 (85% and 64%)







Prospective

2003 - 2005 Multi-center, Heidelberg German

100 patients

NSCLC with no enlarged mediastinal or hilar nodes

All had EBUS then resection











Phase III trial Stage Ib - IIIa resectable NSCLC

Nivolumab + platinum based chemo vs platinum based 

chemo alone followed by resection 

• 176  patients in each group

March 2017 - November 2019



Primary End-Point



Secondary End-Point







Published 2003

Retrospective

1990 - 1995

541 patients with N1 disease

5 year survival 40%

Poorer prognosis for hilar, interlobar, or both compared to 

intralobar. 









Neoadjuvant vs 

Adjuvant



2018 propensity matched retrospective review

cT2-4N0-1 NSCLC

92 patients per propensity matched group neoadjuvant vs adjuvant



Future Studies



Future Studies
NEJM will soon publish the KEYNOTE 671 data

• Randomized, Double Blind Phase III Trial

• Resectable stage II and III NSCLC patients

• Neoadjuvant Pembrolizumab vs Placebo

• Event free survival, major pathologic response, and complete pathologic 
response will show significant difference favoring neoadjuvant Pembrolizumab

ALCHEMIST chemo-IO Trial (ACCIO)

• Resectable Stage Ib - IIIa

• Adjuvant Pembrolizumab





Summary
Many advances in diagnosing N1 disease in NSCLC though there is a 

wide range of survival data in the literature presently (~25 - 55% 5 

year survival)

Likely due to the grouping together of a more diverse process

Some data suggesting level of node and how many stations involved 

may correlate to survival

We currently treat N1 disease with adjuvant therapy (though there is 

freedom in the guidelines for neoadjuvant)

Future studies seem to be directed toward neoadjuvant and adjuvant 

immunotherapies for earlier stages of NSCLC



Questions?
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