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1. Longkankerstagering.  

T4 N0 IIIA 

T3-4 N1 IIIA 

T1-3 N2 IIIA 

T4 N2 IIIB 

Tany N3 IIIB 

Heterogeneity of stage III NSCLC. 
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N-factor and relation to outcome 
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N-factor and relation to treatment 

Category mediastinal nodal disease 
 

Description Impact on treatment 

Incidental N2  
= found at surgery/final pathology 
 

Unforeseen N2 Adjuvant therapy 
(chemo/radiotherapy) 

Potentially resectable N2  
= at baseline preop invasive staging 
 

Single-station N2 
Multi-station N2 

Surgical CMT 
Non-surgical CMT 

Unresectable N2 or N3  
= at baseline preop invasive staging 

Bulky N2 
N3 

Non-surgical CMT 
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Demonstrates lymph node enlargement. 
 

   short axis ≥10mm = suspect 

   size = relative criterion ! 

     sensitivity 60% - specificity 80% 

  = imperfect means of nodal staging 
 

Defines ACCP groups = need for tissue. 
 

Anatomical borders = station allocation. 

 
     Rusch V, et al. J Thorac Oncol 2009.  
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Meta-analysis integrated PET/CT 
 

Patient-based data analysis  

   sensitivity 0.76 (0.65-0.84) 

   specificity 0.88 (0.82-0.92) 
 

Overall NLR = 0.28 (0.19-0.40) 

Overall PLR = 6.1 (4.3-8.7) 
 

AUC = 0.90 (0.87-0.92)  

                 Lv, et al. J Thorac Oncol 2011;6:1350. 
  

  

 

Integrated FDG-PET/CT.  
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Mediastinal nodal staging NSCLC.  

Tissue confirmation needed 
E(B)US +/- surgical ? 

No tissue confirmation 
needed based on PET-CT 
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• Surgical : Mediastinoscopy, VATS, Chamberlain 

 

 

 

 

 

 

• Endosonography :  

  - EndoBronchial UltraSound - TBNA 

  - Esophageal UltraSound - FNA 

Invasive mediastinal nodal staging. 

EBUS-TBNA 

EUS-FNA 
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ESTS mediastinal nodal staging algorithm  

ACCP C 

ACCP B 

De Leyn et al. Eur J Cardiothorac Surg 2014;45:787. 
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pN2/3 35% 

ACCP B   : 36% 
cN1         : 5% 

pN2/3 59% 

ACCP B   : 85% 
cN1         : 15% 

Studies comparing EBUS to mediastinoscopy 
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  EBUS   mediastino     p-value ES+SS       

  

N2/N3 prevalence = 35% 

  
  

      
  

Sensitivity, % (95% CI)          81 (68-90)     79 (62-87)        NS         92 (81-98)          

  NPV, % (95% CI)      91 (84  -  95)     90 (83 - 95)   
  
  NS   

        

50% 

N=153 

  PTProb, % (95% CI)     10 (6-18) 11 (6-19)   NS   

  96 (90 - 99)   
  

 4 (1-10) 
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Primary end point : EBUS-TBNA not inferior to mediastinoscopy to detect pN2/3.  
 

   Statistics for 60% pN2/3 prevalence - non-inferiority margin 10% - alternative superiority margin 5%. 

      
  EBUS   mediastino     p-value        

  

N2/N3 prevalence = 59% 
  

      
  

Sensitivity, % (95% CI)          88 (78-94)     81 (70-89)        0.04                

  NPV, % (95% CI)      85 (73 -  93)     79 (67 - 88)   
  
  0.02   

      

N=127 

  PTProb, %     17 27 
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Results – test characteristics  

  
  

Annema et al. JAMA 2010;304:2245. 

  
Sensitivity, % (95% CI)              79 (66-88)     85 (74-92)        0.47          

  NPV, % (95% CI)     86 (76 - 92)       85 (75 - 92)   
  
  0.99   

complications   1%   6%   0.03   

  
SS 

  
ES 

  
p-Value 

  
          

SS 
  

ES+SS 
  

p-Value 
  

N=118   N=123     

  
N2/N3 detected ; n (%) 

    
41 (35) 

  
62 (50) 

  0.02   

  
Sensitivity, % (95% CI)             79 (66-88)     94 (85-98)        0.02          
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Sensitivity to detect N2/N3 disease. 
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ASTER 
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Endosonography c-stage Prevalence N patients Sensitivity NPV Post-test Prob 

modality on imaging pN2/3 incl/analysed (95%CI) (95%CI) (95%CI) 

Wallace 2008  EBUS+EUS I-III 30% 138/134 

0.93  

(0.79-0.98) 

0.97  

(0.90-0.99) 0.03 (0.01-0.10) 

Herth 2010  EBUS+EUS-B II-III 51% 150/139 

0.96  

(0.87-0.99) 

0.96  

(0.87-0.99) 0.04 (0.01-0.13) 

Annema 2010  EUS+EBUS I-III 54% 123/123 

0.85  

(0.74-0.92) 

0.85  

(0.75-0.92) 0.15 (0.10-0.25) 

Hwangbo 2010  EBUS+EUS-B I-III 31% 150/143 

0.91  

(0.78-0.97) 

0.96  

(0.90-0.99) 0.04 (0.02-0.11) 

Ohnishi 2011  EBUS+EUS I-III 28% 115/110 

0.84  

(0.66-0.94) 

0.94  

(0.86-0.98) 0.06 (0.03-0.15) 

Kang 2013 EBUS+EUS-B I-III 40% 160/148 

0.88  

(0.76-0.95) 

0.93  

(0.85-0.97) 0.08 (0.04-0.16) 

Oki 2014 EBUS+EUS-B I-III 23% 150/150 

0.69  

(0.51-0.83) 

0.91  

(0.85-0.95) 0.10 (0.05-0.17) 

Liberman 2014  EBUS+EUS I-IV* 32% 166/166 

0.89  

(0.76-0.95) 

0.95  

(0.89-0.98) 0.05 (0.02-0.12) 

Dooms C, et al. Eur Resp Mon 2015. 

Sensitivity to detect N2/N3 disease. 
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1. Initial mediastinal evaluation by endosonography  
 

 E(B)US should be the standard in stage  III NSCLC 

     reduction in invasive surgical staging 

 

2. A negative endosonography should be followed by 

 a surgical staging modality (mediastinoscopy). 

 

 

 

Implication of these trials  
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Rationale for combined EBUS-EUS. 

Station EUS-

FNA 

EBUS-

TBNA 

2R +/- + 

2L + + 

3P + + 

4R - + 

4L + + 

5 (+/-) - 

6 - - 

7 + + 

8-9 + - 

10 +/- + 

11 - + 
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How to perform combined EBUS-EUS. 

   Complete sampling = NA of each node 

   Systematic sampling = NA of each station 

   Selective sampling = NA of suspicious node 

Detterbeck et al. Chest 2010;137:436-442 
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Rationale for combined EBUS-EUS. 

pN2/3 40% 

ACCP B  : 54% 
cN1         : 11% 

1. Sensitivity to detect pN2/3 

2. Impact on stage III subgroups 
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Stage shift by second procedure 7%            48% 
                station 4L          stations 7 & 2/4R 

Kang H, et al. Thorax 2014;69:261-268. 
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Conclusion : optimal mediastinal nodal 
staging of clinical stage III NSCLC. 

• CE-CT = imperfect means of mediastinal nodal staging 
 

• PET/CT : guides in next step (tissue verification or direct surgery) 
 

• EBUS/EUS = preferred invasive mediastinal staging procedure 
 

• Sensitivity to detect pN2/3 : EBUS/EUS = VAM 
 

• Combined EBUS/EUS = EBUS followed by EUS(-B) : 
  - ‘systematic’ instead of ‘selective’ sampling 
  - 7% shift in nodal type of stage III 
 

• Confirmatory VAM after negative EBUS/EUS :  
  - posttest probability of pN2 lowered to 5% 
  - bimanual nodal dissection (also stations 2L and 4L) 
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Thank you for your attention ! 


