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Quelles	  tumeurs?	  

Verre	  dépoli	  	  
Tumeur	  solide	  <	  0.8	  cm	  
SUV	  (T)	  <	  1.5	  

Tsutani	  Y,	  et	  al.	  PredicPon	  of	  pathologic	  node-‐negaPve	  clinical	  stage	  IA	  lung	  adenocarcinoma	  for	  opPmal	  
candidates	  undergoing	  sublobar	  resecPon.	  J	  Thorac	  Cardiovasc	  Surg	  2012	  ;144:1365-‐71.	  

ADENOCARCINOME	  



Quelles	  tumeurs?	  

Tsutani	  Y,	  et	  al.	  PredicPon	  of	  pathologic	  node-‐negaPve	  clinical	  stage	  IA	  squamous	  cell	  carcinoma.	  Eur	  J	  Cardio-‐
thorac	  Surg	  2015;	  in	  press	  

CARCINOME	  EPIDERMOIDE	  



Envahissement	  ganglionnaire	  

Tumeur	   Fréquence	  N+	  
Solide,	  <	  2	  cm	   23%	  
Solide,	  <	  1	  cm	   9%	  

Rusch	  V,	  Tsuchiya	  R,	  Tsuboi	  M,	  Pass	  H,	  Grunenwald	  D,	  Goldstraw	  P.	  Surgery	  for	  bronchioloalveolar	  carcinoma	  
and	  “very	  early”	  adenocarcinoma:	  an	  evolving	  standard	  of	  care?	  J	  Thorac	  Oncol	  2006	  ;	  1	  :	  S27-‐31	  



Envahissement	  ganglionnaire	  

Tumeur	   Fréquence	  N+	  
Solide,	  <	  2	  cm	  

N0-‐TDM	  
11.6%	  

Solide,	  <	  2	  cm	  
N0-‐PET	  

11.3%	  

Port	  J,	  Andrade	  R,	  Levin	  M,	  et	  al.	  Positron	  emission	  tomographic	  scanning	  in	  the	  diagnosis	  and	  staging	  of	  non-‐
small-‐cell	  lung	  cancer	  2	  cm	  in	  size	  or	  less.	  J	  Thorac	  Cardiovasc	  Surg	  2005	  ;	  130	  :	  1611-‐5.	  



Envahissement	  ganglionnaire	  

•  c	  I-‐A	  2004-‐2010	  
•  Lobectomie	  au	  min.	  
•  N+:	  21.5%	  

–  N1:	  9.2%	  
–  N2:	  12.3%	  
–  -‐skip	  N2:	  4.9%	  

Gorai	  A,	  et	  al.	  The	  clinicopathological	  features	  associated	  with	  skip	  N2	  metastases	  in	  paPents	  with	  clinical	  stage	  
IA	  non-‐small-‐cell	  lung	  cancer.	  Eur	  J	  Cardio-‐Thoracic	  Surg	  2015;47:	  653–658	  



Indicateurs	  

•  Référence:	  survie	  globale	  et	  cancer-‐spécifique	  
à	  5	  ans	  

•  SubsPtuts:	  
– RésecPon	  R0	  (segmentectomie	  vs.	  Lobectomie)	  
– Réévalua'on	  («	  upstaging	  »)	  du	  stade	  après	  
chirurgie	  (technique	  de	  lymphadénectomie)	  



Danish	  registry	  





STS	  database	  



RéévaluaPon	  N0	  en	  N1	  
Segmentectomies	  

Seg.	  Thoracotomie	  (N=280)	   Seg.	  VATS	  (N=1700)	  

5.3%	   4%	  

Boffa	  DJ	  et	  al.	  Lymph	  Node	  EvaluaPon	  by	  Open	  or	  Video-‐Assisted	  Approaches	  in	  11,500	  Anatomic	  Lung	  Cancer	  
ResecPons.	  Ann	  Thorac	  Surg	  2012;	  94:347–53	  

Lobectomie	  (N=4824)	   Segmentectomie	  (N=450)	  

8.5%	  (Thoraco	  9.6%)	   4.9%	  



Darling	  G	  et	  al.	  J	  Thorac	  Cardiovasc	  Surg	  2011;141:662-‐70	  

Quelle lymphadénectomie médiastinale et 
hilaire? 



Darling	  G	  et	  al.	  J	  Thorac	  Cardiovasc	  Surg	  2011;	  141(3):662-‐70	  



Equivalence	  si……	  

v Stade	  c	  I	  
v EchanPllonnage	  =11R,	  10R,	  2&4R	  –	  7	  //11L,10L,5&6	  –	  7	  
v N0	  ou	  N1	  intrapulmonaire	  (BE	  des	  lympho-‐noeuds	  N2	  
et	  N1	  hilaires)	  

ACOSOG	  Z0030	  



Osarogiagbon RU et al. Ann Thorac Surg 2014; 97:385-93 

SEER Database 1998-2009 

variables, unadjusted Kaplan-Meier method for visuali-
zation of survival curves, and the log-rank test to compare
survival curves. The Cox proportional hazards model
was used to determine the effect of the number of
lymph nodes on overall survival, adjusted for patient
sociodemographic factors, tumor characteristics, and
treatment, including the extent of surgical resection. We
used the Fine and Gray competing risk model to examine
lung cancer–specific survival [17]. The threshold of the
number of lymph nodes was determined by examining
the trend of hazard ratios in the multivariate analysis.
The critical turning point in the hazard ratio curve was
the optimal number of lymph nodes. We set p to less
than 0.001 in the threshold analysis of the number of
lymph nodes examined and survival based on the
Bonferroni adjustment for multiple comparisons. The p
value for significance in all other analyses, not involving
multiple testing, was < 0.01.

We performed sensitivity analyses in the threshold
analysis by grouping lymph nodes using various lymph
node number brackets and by directly modeling the
number of lymph nodes with both linear and quadratic
terms. We also performed additional analyses to eval-
uate the consistency of our findings, including analysis
with and without patients who received postoperative
adjuvant radiation therapy, given its potentially dele-
terious implications for survival in resected early-stage
NSCLC; the impact of a postoperative mortality
exclusion window of 30 versus 60 days; examination of
the lobectomy subcohort; separate analyses for each
T category; and finally, the trend in number of lymph
nodes examined per patient with pN0 tumors over
the 12-year time span of resections included in this
study.

Results

Cohort Characteristics and the Distribution of Lymph
Node Counts
From 1998 to 2009, the SEER database had 24,650 patients
eligible for inclusion in our analysis cohort (Fig 1). The
distribution of the number of lymph nodes examined
reveals a tendency to examine relatively few lymph
nodes (Fig 2). The median number of lymph nodes
examined was 6. There were significant differences in
demographic and clinical characteristics between
patients with 6 or more and those with less than 6 lymph
nodes examined (Table 1). The extent of resection was
strongly associated with lymph node counts. Although
only 28% of patients who had a wedge or segmental
resection had 6 or more lymph nodes examined, 60% of
lobectomy and 79% of pneumonectomy recipients did.

Impact of Lymph Node Counts on Survival
The overall 5-year survival rate of the cohort was 58.6%
(95% confidence interval [CI], 57.8%–59.3%). For patients
with less than 6 lymph nodes examined, the 5-year sur-
vival rate was 55% (95% CI, 53.9%–56.2%), and for those
with 6 or more lymph nodes examined, it was 61.4% (95%
CI, 60.4%–62.3%). The hazard ratio for mortality
decreased sequentially with increasing number of lymph
nodes examined until a maximal benefit was achieved
with examination of 20 nodes (Fig 3). After examination of
20 lymph nodes, the sequential improvement in the
hazard ratio for death was no longer evident. This
pattern was consistent for all-cause and lung cancer-
–specific mortality (Figs 3A, 3B). In the threshold analysis,
a minimum of 6 lymph nodes was required to show a
significant reduction in mortality risk over examination

Fig 2. Distribution of number of lymph
nodes examined in patients with resected
pathologic node-negative non–small cell lung
cancer (NSCLC): US Surveillance, Epidemi-
ology and End Results database, 1998
to 2009.
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of only 1 lymph node for both all-cause and lung
cancer–specific mortality (p < 0.001).

In the multivariate model, which adjusted for all
relevant demographic and clinical factors (including the
extent of resection), the number of lymph nodes exam-
ined was a strong independent predictor of mortality
risk, which sequentially diminished with increasing
number of lymph nodes examined until the 18 to 21
lymph node subset, after which the hazard ratio rose
slightly (Table 2). Other factors—including sex, marital
status, residence in a metropolitan area, tumor grade,
tumor size, tumor location, T category, and extent of
resection—were also independently associated with
mortality.

Sensitivity Analyses of the Relationship Between Lymph
Node Count and Survival
The pattern of the relationship between lymph node
count and survival was not affected by inclusion or
exclusion of patients who received postoperative adju-
vant radiation therapy or inclusion or exclusion of pa-
tients who died within 30 or 60 days of operation (data
not shown). The pattern was also consistent within each
pathologic T category (data not shown). In the lobec-
tomy subcohort, the pattern of improvement in survival
up to the 18 to 20 lymph node count remained,
although with wider confidence intervals resulting from
a smaller sample size (Fig 4). Over the span of 12 years
from 1998 to 2009, there was a modest trend toward

Fig 3. Evolution of hazard ratio for mortality
with the number of lymph nodes examined.
(A) All-cause mortality. (B) Lung cancer–
specific mortality. (CI ! confidence interval.)
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which we proposed as the optimal number required to
accurately determine the absence of nodal metastasis.

Patients and Methods

Study Design
With the permission of the University of Tennessee Insti-
tutional Review Board, we conducted a retrospective anal-
ysis of the US Surveillance, Epidemiology, and End Results
(SEER) database of patients treated for NSCLC from 1998 to
2009, with survival updated to December 31, 2009.

The SEER Database
SEER is designed to be representative of the US popu-
lation, with patient-level data abstracted from 18 specific
geographically diverse populations representing rural,
urban, and regional populations. During the time span
included in this study, the SEER data collection sites
included up to 28% of the US population [16].

Patient Selection
Eligible patients had initial treatment for a first pri-
mary NSCLC in the SEER database from 1998 to 2009.

We eliminated patients with bronchioloalveolar car-
cinoma, small-cell lung cancer, and benign neuroen-
docrine tumors because nodal status is not as
impactful on the prognosis and treatment of these
patients. We also eliminated those who did not un-
dergo surgical resection, as well as recipients of ra-
diation therapy, patients with lymph node or distant
metastasis, those who did not have nodal examina-
tion, and all patients who died within 60 days of
operation (Fig 1).

Outcomes and Data
Our primary objective was to determine the number of
examined lymph nodes associated with the lowest risk of
death within 5 years after curative operation for pN0
NSCLC. We also examined the distribution of the num-
ber of lymph nodes examined per patient and the char-
acteristics associated with higher numbers of lymph
nodes examined.

Statistical Analysis
We used the c2 test to compare differences between cat-
egorical variables, the t test and trend test for continuous

EXCLUDED
Fig 1. Selection of study cohort.

2 OSAROGIAGBON ET AL Ann Thorac Surg
NUMBER OF NODES IN NODE-NEGATIVE LUNG CANCER 2013;-:-–-





Quelle lymphadénectomie interlobaire? 

Masoli	  S	  et	  al.	  Does	  Anatomical	  Segmentectomy	  Allow	  an	  Adequate	  Lymph	  Node	  Staging	  for	  cT1a	  Non-‐small	  
Cell	  Lung	  Cancer?J	  Thorac	  Oncol	  J	  Thorac	  Oncol.	  2011;6:	  1537–1541	  



Nomori	  H,	  et	  al.	  Required	  area	  of	  lymph	  node	  sampling	  during	  segmentectomy	  for	  clinical	  stage	  IA	  non–small	  
cell	  lung	  cancer.	  J	  Thorac	  Cardiovasc	  Surg	  2010;139:38-‐42.	  





Cox regression analysis are shown inTable 4, from
which we calculated the detailed risk function h (t,
X ) ! h0 (t) exp (0.365X1 " 1.543X2 " 2.143X3 "
1.423X4#0.905X5). (The result of the integration
test of model coefficients was that #2 Log
Likelihood ! 477.308 and p ! 0.000, indicating
that the model was significant). According to the
function, the coefficient of the type of lymph node
resection (X5) was #0.905, p ! 0.001 and exp(b) !
0.405 (less than 1), indicating that the risk of death
among patients who underwent regional lymph
node resection was 0.405 times that of the patients
who underwent selected lymph node resection and
the 95% confidence interval of the overall risk ratio
was between 0.237 and 0.691. In addition, this result

Table 4
Variance of the risk function.

b SE Wald df Sig. Exp
(b)

95.0% CI of Exp(b)

Lower
bounder

Upper
bounder

X1 0.365 0.158 5.304 1 0.021 1.440 1.056 1.964
X2 1.543 0.292 27.834 1 0.000 4.679 2.637 8.300
X3 2.143 0.462 21.526 1 0.000 8.521 3.447 21.065
X4 1.423 0.290 24.023 1 0.000 4.148 2.348 7.326
X5 #0.905 0.273 10.991 1 0.001 0.405 0.237 0.691

b! coefficient regression of variance; SE! standard error;Waldmeans a kind
of test about the model; df! degree of freedom; sig. is abbreviation for signif-
icant; Exp (b) means natural logarithm of variance; CI! confidence interval;
X1!T3,X2! postoperative complication,X3! recurrence,X4!metastasis of
lymph node, and X5 ! type of lymph node resection.

Figure 1. The survival curve of group A, B, C and D and Log-rank test.
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Segmentectomie + curage 

Segmentectomie + échantillonnage 

Lobectomie  

Stade I & ≥ 70 ans 

Cheng YD et al. Clinical controlled comparison between lobectomy and segmental 
resection for patients over 70 years of age with clinical stage I non-small cell lung cancer. 
EJSO 2012;38:1149-1155 

Quel impact sur la survie ? 



Conclusions	  

•  La	  lymphadénectomie	  est	  une	  composante	  du	  
traitement	  des	  cancers	  de	  stade	  précoce	  par	  
segmentectomie	  

•  La	  lymphadénectomie	  hilaire	  et	  médiasPnale	  
peut	  et	  doit	  être	  idenPque	  à	  ce	  qui	  est	  réalisé	  lors	  
d’une	  lobectomie	  

•  Une	  extension	  de	  la	  lymphadénectomie	  aux	  
ganglions	  interlobaires	  est	  souhaitable,	  en	  
parPculier	  pour	  les	  tumeurs	  des	  segments	  
antérieurs	  


