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Lymph node (LN) status is a highly significant component 
of staging non-small cell lung cancer (NSCLC). Staging 
of NSCLC provides prognostic data related to risk of 
recurrence as well as overall survival (1). Lymph node 
metastasis alters treatment decisions, including surgical 
resectability and appropriateness of adjuvant interventions. 
Current pathologic LN sampling techniques often evaluate 
a low number of LNs (2-4). Goals of current staging 
techniques include sampling at minimum three N1 (hilar) 
nodes examined in settings of resectable disease (5). Patients 
harboring N1 metastatic disease are a heterogeneous group 
with a calculated 5 year overall survival (OS) of 38% (1) 
with widely variable range from 27-67% (1,6,7).

In a recent article by Ramierz et al. (8), “Incomplete 
Intrapulmonary Lymph Node Retrieval After Routine 
Pathologic Examination of Resected Lung Cancer”, 
traditional pathologic LN staging was compared with a 
specialized technique for intrapulmonary LN sampling. 
The special pathologic examination (SPE) was used to 
detect additional LNs via re-dissection of 73 lobectomy 
(or greater) specimens following curative intent resection 
for NSCLC. Re-dissection consisted of 3-5 mm cuts 
of all discarded specimen following routine pathologic 
examination (RPE) with isolation of intrapulmonary LNs 
as well as identification of satellite metastatic nodules that 
did not meet LN criteria. Each SPE was compared to its 
own RPE, thus providing an internal control. All cases had 
appropriate pre-surgical staging. Of the 374 LNs examined 
with RPE 34 nodes harbored metastatic disease, a total of 22 
of 73 patients. An additional 514 LNs were examined with 
the SPE technique with a median of 6 additional N1 nodes 
discovered, 4 from hilar/intralobar zone (range, 0-31) and 

1 from peripheral zone (range, 0-15). Fifty six of the 514 
nodes recovered with SPE were involved with metastatic 
disease, 20 of 73 patients. Of the 20 patients identified as 
having metastatic disease by SPE, 6 who were staged as 
N0 following RPE were found to have metastatic disease 
while 14 had previously been identified as having metastatic 
disease with RPE alone. A total of 8 of 73 patients (11%) 
were upstaged with alteration in management in 4 patients 
(5.4%). Two patients were upstaged from IIB to IIIA, one 
patient from stage IIA to IIIA (with malignant satellite 
nodules), and one from IIB to IIIA (with malignant satellite 
nodules). Median time to perform the SPE decreased from 
44 minutes (range, 25-80 minutes) to 15 minutes (range, 
10-30 minutes) in the last batch of 10 specimens examined. 
Lymph node retrieval rate remained stable despite this 
change in dissection duration.

While a modest number of patients had upstaging from 
this technique (8 of 73), only half of these patients (4 of 73) 
had alteration to their therapy secondary to these findings. 
Furthermore, of the 4 patients with treatment alteration 
only 2 were secondary to N1 disease, the other 2 were 
found to have metastatic satellite lesions. Thus, it is difficult 
to deduce a survival advantage for the small number of 
patients who had an altered treatment based on the use of 
this intrapulmonary staging technique. Secondarily, drawing 
conclusions related to prognosis of the 8 patients with 
upstaged disease is difficult. The current staging system, and 
thus prognostic data, is based on our existing pathologic LN 
dissection techniques which often involves evaluation of few 
intrapulmonary nodes (9-11). Would we be treating these 
patients more aggressively without benefit? The question 
of ability to cross compare outcomes remains unanswered. 
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However, interesting data published recently by Maeshima 
et al. (12) described prognostic implications for N1 nodal 
status. They stratified N1 nodal status based on hilar/
interlobar zone (level 10-11 nodes) versus peripheral zone 
(level 12, 13 and 14 nodes) in 230 patients with pN1 disease 
in a Japanese population. Their study supported previous 
data that metastasis to high level nodes alone, segmental 
level 13 or subsegmental level 14, may have better prognosis 
(Table 1) (13-16). In their patient population those with 
hilar, level 11, or interlobar, level 12, nodal metastasis had a 
worse 5 year disease free survival (DFS) compared to level 
13 or 14 involvement alone (P=0.021). If we examine the 
metastatic nodal level in the Ramirez et al. population (8) 
the number of peripheral zone LNs samples was indeed 
larger with SPE (0-3 with RPE vs. 0-15 with SPE). Yet the 
number of peripheral zone metastasis discovered remained 
essentially unchanged (RPE range, 0-1 vs. SPE range, 0-2). 
Suggesting that the SPE technique may not add significant 

data for prognosis related to DFS. 
If we consider the study population based solely on 

the author’s initial hypothesis that current pathologic 
practice misses a significant number of intrapulmonary 
LNs, potentially harboring metastasis, does the quantity of 
intrapulmonary nodal metastasis discovered alter survival or 
prognosis? The authors clearly demonstrated an increased 
number of intrapulmonary positive nodes sampled through 
their technique as well as additional metastatic nodes 
discovered. SPE found a further 56 metastatic nodes in 20 
of the 73 patients. Of these patients two thirds, 14 patients, 
were already identified as having metastatic disease via RPE 
increasing the total number of positive nodes identified 
for these patients. While, there is clear evidence that 
mediastinal LN sampling has impact on survival for N2 and 
N3 disease (9,17,18), controversy exists related to prognostic 
significance of number of N1 positive nodes. Jonnalagadda 
et al. (19) preformed a large retrospective population-based 
cohort evaluation through the use of the Surveillance, 
Epidemiology and End Results (SEER) database. They 
evaluated the impact of N1 disease and number of LN 
sampled. They concluded that a greater number of positive 
N1 nodes was an independent predictor of both lung cancer 
specific and overall survival (P<0.0001). Hazard ratio of lung 
cancer mortality with 2-3 positive N1 nodes was 1.6 (95% 
CI, 1.03-1.3), 4-8 positive N1 nodes was 1.53 (95% CI, 
1.34-1.75), and greater than 8 positive N1 nodes was 2.25 
(95% CI, 1.8-2.81). The risk of lung cancer specific death if 
greater than 8 N1 nodes were positive was equivalent to the 
findings of T3 disease. While this is not currently validated 
as a prognostic model, its results are compelling. Yet, 
recall that this data was for N1 disease which encompasses 
intrapulmonary nodes as well as ispilateral peribronchial 
and hilar nodal disease. It is not clear if these nodes were 
predominantly from an intrapulmonary source versus 
peribronchial or hilar nodes. Given the known sampling of 
intrapulmonary nodes in current surgical techniques being 
3 or less (1,2) it is likely that a majority of the studied nodes 
were not intrapulmonary in origin. This makes it difficult 
to compare the data from this N1 nodal retrospective 
study with the Ramirez (8) study where the focus was 
intrapulmonary nodes alone. Moreover, several prior studies 
have conflicting data regarding degree of N1 nodal disease 
and its prognostic significance (20-22), although some had a 
heterogeneous population or small sample size.

Lastly, regarding performance of the SPE, the dissection 
duration time was the rate limiting step in evaluation of the 
specimen. The time to complete SPE, decreased as pointed 

Table 1 Lymph node levels
Supraclavicular nodes 

• Level 1- Low cervical, supraclavicular, and sternal notch 

nodes
Superior mediastinal nodes (upper zone)

• Level 2- Upper paratracheal

• Level 3a- Pre-vascular

• Level 3p- Retrotracheal

• Level 4- Lower paratracheal
Aortic nodes (AP zone)

• Level 5- Subaortic

• Level 6- Para-aortic
Inferior mediastinal nodes (subcarinal zone)

• Level 7- Subcarinal 
Inferior mediastinal nodes (lower zone)

• Level 8- Paraesophageal

• Level 9- Pulmonary ligament
N1 Nodes (hilar/interlobar zone)

• Level 10- Hilar

• Level 11- Interlobar
N1 Nodes (peripheral zone)

• Level 12- Lobar

• Level 13- Segmental

• Level 14- Subsegmental
Adapted from: Rusch VW, et al. The IASLC lung cancer 

staging project: a proposal for a new international lymph 

node map in the forthcoming seventh edition of the TNM 

classification for lung cancer. J Thorac Oncol 2009;4(5):568-77
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out by the authors, with subsequent dissections. Yet, they 
described the dissections as being preformed as ‘batches’ 
of 10. Suggesting their pathology department preformed 
SPE in a repetitive manner which could lead to continued 
accuracy despite drop in dissection time, as the operator 
completed further evaluations. One must question whether 
this drop in time with consistent accuracy would hold true 
for the community hospital where these dissections would 
not be done on a daily basis. Furthermore, the cost in time 
for training as well as personnel and resources must be 
taken into consideration. 

In the setting of new surgical, pathologic or diagnostic 
techniques we must ensure that there is benefit to the 
patient for employing these techniques. If no benefit can 
be clearly stated we must question if the cost in not only 
dollars but time and resources is appropriate for universal 
implementation. Certainly the author’s hypothesis held true. 
The specialized pathologic sampling technique did, indeed, 
discover additional metastatic disease. Yet, a significant piece 
of the diagnostic paradigm is missed. Their conclusion that 
adopting this improved LN dissection technique should 
be placed into routine practice may be putting the cart 
before the horse. The improved accuracy of staging that 
this technique affords, does not necessarily translate into 
functional data for the average clinician. Would the SPE 
staged patients be comparable with regards to outcomes 
and prognosis with their traditionally staged counterparts? 
As illustrated above, it is unclear if the upstaging of patients 
based on this technique will provide a survival advantage or 
prognostic data. A growing body of research evaluating the 
ways in which we stage, treat, and counsel our N1 patients 
continues to grow. The framework for continued evaluation 
of these topics is strengthened by the authors. Nonetheless 
without data regarding the impact related to patient survival 
or prognosis implementation of this new technique, outside 
of the research setting, is too far-reaching for universal 
adoption. 
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