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Background: In the TNM system only the anatomic location is used to define nodal status. In this study
we aim to evaluate the effectiveness of combining the location and ratio of metastatic lymph node (pN-NR)
for the prognosis of non-small cell lung cancer (NSCLC).

Methods: Patients with pN1/pN2 NSCLC were retrieved from the SEER database. The optimal cut
point of NR was determined with the maximal selecting test. All patients were divided into 4 categories
with combination of pN (pN1 or pN2) and NR (low or high). The pN-NR was investigated as a predictor
of overall survival (OS) and cause-specific survival (CSS) using Cox regression models. Survival curves were
plotted using the Kaplan-Meier method and the difference was compared with log-rank test.

Results: A total of 12,170 patients were enrolled. The optimal cut point of NR was 0.3. Patients were
divided into 4 groups: pN1-NR <0.3, pN1-NR >0.3, pN2-NR <0.3 and pN2-NR >0.3. The pN-NR was
an independent prognostic factor for survival. Compared with pN1-NR <0.3, the hazard ratio of OS was
1.405 (95% CI: 1.295-1.524), 1.183 (95% CI: 1.113-1257) and 1.717 (95% CI: 1.607-1.835) times higher
for pN1-NR >0.3, pN2-NR <0.3 and pN2-NR >0.3 group, respectively. The survival curves of OS separated
well between the 4 pN-NR groups, with 5-year OS 47.1% for pN1-NR <0.3, 43.0% for pN2-NR <0.3,
35.0% for pN1-NR >0.3 and 28.5% for pN2-NR >0.3, and the P value between neighboring curves was
statistically significantly. The same trend was observed for CSS. Subgroup analysis revealed similar results
except the pneumonectomy group.

Conclusions: pN-NR could be a good predictor for the prognosis of NSCLC.
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Introduction of lymph node (LN) has always been an important prognostic
Non-small cell lung cancer (NSCLC) is the leading factor (2). The tumor-node-metastasis (TINM) staging is a
cause of cancer-related death worldwide (1). For NSCLC widely used classification system to predict the outcome of
patients who received radical surgical resection (lobectomy/ NSCLC. But in the TNM system only the anatomic location
bilobectomy/pneumonectomy and LN dissection), the status of metastatic LN is used to define the node status (3).
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Like in other solid organ malignant disease such as
esophagus and breast, the number of metastatic LN has
been proposed as a prognostic factor for NSCLC (4-6).
However, the number of metastatic LN is confounded
by the number of resected LN. In cases where few nodes
were removed, the number of metastatic LN could not be
accurately classified. To improve the prognostic system,
the ratio between the metastatic LN and the resected LN
(the LN ratio, NR), which takes into account not only
the number of positive LN but also the number of LN
harvested, removed the variability in nodal assessment to
some extent. In recent years, there is increasing evidence
indicating the NR to be significant prognostic factors for
NSCLC (7-10). However, either the TNM system or the
NR considers only one aspect of the LN status, which
means the anatomic location or the relative number of
metastatic LN. Few studies have investigated the combined
effect of these two elements.

The Surveillance, Epidemiology and End Results
(SEER) database is a national registry that collects cancer
incidence and survival data and is representative of the US
population (11). In this study, we used the SEER database
to explore the prognostic value of the combined pN stage
and NR (pN-NR) for NSCLC. We present the following
article in accordance with the STROBE reporting checklist
(available at http://dx.doi.org/10.21037/jtd-20-758).

Methods
Data resource and study population

Approval for this study and informed consent were waived
from the ethics committee in the China-Japan Friendship
Hospital due to the retrospective and public database nature
of this study. Patients aged between 20 and 79 years old
with pN1 or pN2 NSCLC who underwent radical resection
(including lobectomy, bilobectomy, pneumonectomy and
LN dissection) between 2004 and 2012 were retrieved
from the SEER database using the SEER-Stat V8.3.5 in
February 2019. The year 2004 was chosen because the
6th edition of the TNM classification was not uniformly
available in the database until then, and by the time of
our study the most recently released data were in 2012.
Patients who had small cell carcinoma, prior history of
malignant tumor, pathological T0 or Tis disease, and stage
IV disease were excluded from this study. Patients were also
excluded whose number of examined LN was less than 6,
who died within 30 days after surgery or without necessary
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clinicopathological information.

Patient records including age, gender, race, laterality,
type of surgery, histological type, pathological stage, LN
status, and follow-up information were obtained. The
SEER registry provides detailed information regarding the
pathological stage of LN involvement (pN), the number
of positive LN and the number of LN examined during
surgery. The NR was divided into low and high group,
and all patients were further divided into 4 categories with
different combinations of pN and NR.

The primary outcome of interest was overall survival
(OS), which was calculated using the interval between
surgery and death of all causes or the end of this study;
secondary outcome was cause-specific survival (CSS), which
was defined as time to death from lung cancer, with patients
censored at the end of this study.

Statistical analysis

All categorical variables were presented as a percentage.
Continuous variables were reported as either mean and
standard deviation (SD) or median and interquartile range
(IQR) depending on the distribution of data. The maximally
selected log-rank statistics was used for the analysis of
NR to find the optimal cutoff with best discriminative
ability of survival. This analysis was performed with every
0.05 increment of NR. The pN-NR was investigated
as the predictor of OS and CSS using Cox proportional
hazards regression models (univariable and multivariable).
Covariates included the following characteristics: age,
race, gender, laterality, type of surgery, histological
subtype, pTNM stage, pT stage, pN stage, NR and pN-
NR. A multivariable model was developed using stepwise
regression (forwards selection) by selecting significant
variables upon univariable analysis. Enter limit and remove
limit were P=0.10 and P=0.15, respectively.

Survival curves were plotted using the Kaplan-Meier
method and the log-rank test was used to assess differences
between pN-NR groups. Survival was also estimated after
stratified by age, pT stage, type of surgery, and histological
type to assess if prognostic differences across the 4 pN-
NR groups remained significant after controlling for
these confounders. The results of all survival models
were presented as adjusted hazard ratios (HR) with 95%
confidence interval (95% CI). Significance was defined by
two-tailed P value<0.05. The SPSS software (IBM SPSS
Statistics for Windows, Version 22.0. Armonk, NY: IBM
Corp.) was used for all analyses. This study is based on the
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Table 1 Clinical characteristics and surgical outcomes

Variables Number of patients %
Age, years

<65 5,847 48.0

>65 6,323 52.0
Gender

Male 6,454 53.0

Female 5,716 47.0
Race

Whites 10,197 83.8

Blacks 1,084 8.9

Others 889 7.3
Laterality

Left 5,765 47.4

Right 6,405 52.6
Histology

Adenocarcinoma 7,181 59.0

Squamous cell carcinoma 3,757 30.9

Others 1,232 10.1
Pathological stage

1A 1,822 15.0

1B 3,970 32.6

A 4,956 40.7

B 1,422 1.7
Pathological T stage

T1 3,164 26.0

T2 6,770 55.6

T3 814 6.7

T4 1,422 1.7
Pathological N stage

N1 7,045 57.9

N2 5,125 421
Type of surgery

Lobectomy or bilobectomy 10,240 84.1

Pneumonectomy 1,930 15.9
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Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guideline (12). The statistical
analysis is based on the European Journal of Cardio-
Thoracic Surgery and the Interactive Cardio Vascular and
Thoracic Surgery guideline (13).

Results

From 2004 to 2012, 69,727 patients undergoing surgical
resection for lung cancer with positive LN were identified
from the SEER database. Among them 12,170 met the
study criteria. Patient records including demographic,
surgical and pathological information was presented in
Table 1. The mean age of diagnosis was 64.8+9.2 years
old. Histological analysis showed a predominance of
adenocarcinoma (59.0%). The median numbers of resected
LN and metastatic LN were 12 IQR: 9-18) and 2 (IQR:
1-4), respectively. N1 and N2 LN metastasis were identified
in 57.9% and 42.1% cases respectively.

A total of 6,621 (54.4%) deaths were recorded by the
time of this study and 5,039 (41.4%) deaths were caused
by lung cancer. The 5-year OS and CSS were 41.7% and
50.7%. As for the relationship between NR and OS or CSS,
the maximal y’ value was reached when the NR setting was
0.3. So the NR was divided into low and high groups with
this cut point, and all patients were further divided into 4
groups: pN1-NR <0.3, pN1-NR >0.3, pN2-NR <0.3 and
pN2-NR >0.3.

In univariable analysis, age, gender, race, surgery type,
histological type, pTNM stage, pT stage, pN stage, NR
and pN-NR were predictive factors for both OS and CSS.
In multivariable analysis, age, gender, race, surgery type,
histological type, pT stage and pN-NR were independent
prognostic factors for OS, and age, gender, surgery type,
histological type, pT stage and pN-NR were independent
prognostic factors for CSS (Zable 2). Compared with those
for the patients in the pN1-NR <0.3 group, the hazard
ratio of OS was 1.405 (95% CI: 1.295-1.524), 1.183 (95%
CI: 1.113-1.257) and 1.717 (95% CI: 1.607-1.835) times
higher for patients in the pN1-NR >0.3, pN2-NR <0.3 and
pN2-NR >0.3 groups, respectively, and 1.518 (95% CI:
1.385-1.665), 1.221 (95% CI: 1.138-1.310), 1.849 (95% CI:
1.715-1.993) times higher for CSS (1able 2).

The survival curves showed that NR <0.3 was associated
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Table 2 Multivariable analysis for OS and CSS

Xing et al. Combined node station and ratio for nodal status in NSCLC

0os CSS
Variables
HR (95% ClI) P HR (95% CI) P

Gender

Female Reference Reference

Male 1.283 (1.220-1.348) <0.0001 1.242 (1.173-1.315) <0.0001
Race

Whites Reference 0.0108

Blacks 0.972 (0.890-1.061) 0.5261

Others 0.864 (0.783-0.953) 0.0035
Age, years

<65 Reference Reference

>65 1.481 (1.409-1.556) <0.0001 1.371 (1.296-1.450) <0.0001
Surgery type

Lobectomy/bilobectomy Reference Reference

Pneumonectomy 1.184 (1.107-1.266) <0.0001 1.128 (1.028-1.236) <0.0001
Histological type

Adenocarcinoma Reference 0.0141 Reference 0.0149

Squamous cell carcinoma 1.042 (0.984-1.103) 0.1569 0.974 (0.912-1.041) 0.4372

Others 1.126 (1.038-1.221) 0.0042 1.128 (1.028-1.236) 0.0107
pT stage

T1 Reference <0.0001 Reference <0.0001

T2 1.256 (1.182-1.334) <0.0001 1.335 (1.244-1.432) <0.0001

T3 1.828 (1.648-2.028) <0.0001 2.026 (1.800-2.279) <0.0001

T4 1.546 (1.420-1.684) <0.0001 1.723 (1.564-1.897) <0.0001
pN-NR

pN1-NR <0.3 Reference <0.0001 Reference <0.0001

pN1-NR >0.3 1.405 (1.295-1.524) <0.0001 1.518 (1.385-1.665) <0.0001

pN2-NR <0.3 1.183 (1.113-1.257) <0.0001 1.221 (1.138-1.310) <0.0001

pN2-NR >0.3 1.717 (1.607-1.835) <0.0001 1.849 (1.715-1.993) <0.0001

OS, overall survival; CSS, cause-specific survival; HR, hazard ratio; Cl, confidence interval; NR, node ratio.

with better survival in the entire population, with 5-year
OS 45.6% vs. 31.0% (P<0.0001) and 5-year CSS 55.1%
vs. 38.1% (P<0.0001) (Figure 1). When stratified by the
pN-NR, the survival curves separated well between the 4
groups, with 5-year OS 47.1% for pN1-NR <0.3, 43.0%
for pN2-NR <0.3, 35.0% for pNI-NR >0.3 and 28.5%
for pN2-NR >0.3. The differences in survival between
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neighboring pN-NR groups were statistically significant.
The same trend went for CSS, with 5-year survival rate
56.8% for pN1-NR <0.3, 51.7% for pN2-NR <0.3, 43.3%
for pN1-NR >0.3 and 35.6% for pN2-NR >0.3 (Figure 2).
The prognostic role of pN-NR was further analyzed
within subgroups. For patients with T1/T2 disease,
adenocarcinoma, age <65 or 265, and lobectomy/
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Table 3 Five-year OS and CSS for patients in different subgroups
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5-year OS 5-year CSS
Subgroups Number  HN1-NR  pN1-NR  pN2-NR  pN2-NR  pN1-NR pNi-NR pN2-NR  pN2-NR
<0.3 >0.3 <0.3 >0.3 <0.3 >0.3 <0.3 >0.3
T1/T2 9,934 48.9 36.8 45.5 30.2 58.9 45.0 54.4 37.9
T3/T4 2,236 38.4 26.7 32.1 21.1 46.6 35.4 39.4 25.3
Adenocarcinoma 7,181 48.7 37.0 451 29.2 57.1 44.5 53.3 36.3
Squamous cell carcinoma 3,757 45.3 31.4 38.1 25.9 57.6 40.9 47.7 33.1
Lobectomy/bilobectomy 10,240 48.4 35.4 45.0 29.2 57.9 44.0 53.6 36.7
Pneumonectomy 1,930 41.3 33.2 30.4 23.5 52.2 39.7 39.7 28.4
Age <65 years 5,847 53.9 40.9 48.1 34.0 61.1 471 56.2 40.1
Age =65 years 6,323 40.9 29.3 37.6 23.3 52.8 39.5 46.9 31.3
OS, overall survival, CSS, cause-specific survival; NR, node ratio.
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Figure 2 OS (A) and CSS (B) according to pN-NR in the entire population. OS, overall survival, CSS, cause-specific survival; NR, node

ratio.
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Figure 3 OS (A,B) and CSS (C,D) according to pN-NR in different age groups. OS, overall survival, CSS, cause-specific survival; NR, node ratio.

bilobectomy, the best OS and CSS were reached in the
pN1-NR <0.3 group, followed by the pN2-NR <0.3 group,
the pN1-NR >0.3 group, and the pN2-NR >0.3 group in
sequence, and the differences between neighboring pN-NR
groups were statistically significant. For patients with T3/
T4 disease, squamous cell carcinoma and pneumonectomy,
the survival of the pN2-NR <0.3 group and the pN1-NR
>0.3 group wasn’t statistically significant, though the pN2-
NR <0.3 group was better except for pneumonectomy
(Figures 3,4,5,6, Table 3).

Discussion

The pathological status of LN is one of the most important
prognostic factors for NSCLC after surgery. In the current
TNM system, the assessment of nodal status has always
only focused on the anatomic location of metastatic
LN (3). However, some studies have shown that this nodal
staging method is unsatisfactory in distinguishing the
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heterogeneous pN1 and pN2 NSCLC (2,14). As a result,
some authors suggested that NR, which takes into account
the number of resected LN and positive LN, could be a
useful predictive factor for survival (7,15,16). In this study
we used the population-based SEER database to assess the
combined efficiency of node location and node ratio (pN-
NR) for the prognosis of NSCLC after surgery.

In this study, patients were excluded whose number of
resected LN was less than 6 to ensure relatively standard
lymphadenectomy. This limit is recommended by the
European Society of Thoracic Surgeons (17), and some
other studies also used this limit (9,10). The value of NR
could be significantly affected by extremums if only few
or no LN was harvested. Another consideration is that
there is evidence showing that inadequate LN resection is
an independent factor for poorer survival, and we tried to
eliminate this effect (6,18). Some studies also suggested 10
LN, even 16 LN for accurate assessment of nodal status

(6,14). To keep a balance between the quality of surgery and
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Figure 4 OS (A,B) and CSS (C,D) according to pN-NR in different p T stages. OS, overall survival, CSS, cause-specific survival; NR, node ratio.

study sample size, we set resection of 6 LN as the threshold
for inclusion. The median number of resected LN in our
study was 12. Actually, 45,047 cases were excluded for this
single criterion in our study. So, we believe this criterion
is crucial to ensure the quality of this study. Patients with
pNO were also excluded because it’s impossible to calculate
the NR in these patients, and it is widely accepted that
these patients have better survival than node positive
patients (3). In this study we are unable to distinguish
systemic LN dissection and LN sampling. However, since
all the patients in this study were node positive and had
at least 6 LN harvested, we believe that they received
relatively sufficient LN dissection.

Some authors have investigated the effect of NR on
survival for lung cancer, and the cut point of NR they
determined ranged between 15-50% (15,19-21). There
are two studies based on the SEER database and both have
drawn the conclusion that a lower NR is associated with
better survival (20,22). But these two studies didn’t restrict

© Journal of Thoracic Disease. All rights reserved.

the minimum number of LN resected, and both collected
data from a long-time span (1988 to 2007), which might
result in significant patient selection bias. The management
of lung cancer, including the preoperative staging method,
neoadjuvant therapy and the extent of mediastinal
lymphadenectomy could be different in the 1980s and
1990s. So, their study population was highly heterogeneous,
and included a number of cases without adequate LN
assessment. What’s more, the cut point of NR they chose
was simply determined by the mathematical distribution of
NR, and thus could result in significant bias. In our study,
the cases selected were between 2004 to 2012 and with at
least 6 LN resected. What’s more, we used the maximally
selected log-rank statistics to find out the optimal cut point
of NR, and thus we believe our result is more convincing.
The pN-NR evaluated in this study takes into
consideration two important aspects of the status of
metastasis LN, which are the anatomic location and the
positive LN ratio. We found out that the survival curves
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Figure 5 OS (A,B) and CSS (C,D) according to pN-NR in different histological types. OS, overall survival, CSS, cause-specific survival;

NR, node ratio.

of the different pN-NR groups separated well with each
other for both OS and CSS, and this result was consistent
in most subgroups. This means that the pN-NR has a
powerful discriminative ability concerning the prognosis
of NSCLC. So, we believe it could be an eligible index for
the description of nodal status for NSCLC after surgery.
What’s more, the pN-NR is easy to calculate and obtain.
The survival curves of the different pN-NR groups were
not statistically significant in the T3/T4 subgroup, though
a tendency towards the deterioration of OS and CSS was
similar to that of the entire population. The reason may
be that the prognosis of the higher pT category is already
poor, regardless of the status of metastatic LNs. What’s
more, the pT staging of the 6th edition used in this study
is quite different from that of the current 8" edition, so
the effectiveness of pN-NR for higher pT stage should be
explored with the latest system (23). In patients undergoing
pneumonectomy, the survival curves overlapped. This may
be related to the surgery itself. Pneumonectomy is a major

© Journal of Thoracic Disease. All rights reserved.

surgery, and the survival benefit for tumor resection could
be significantly affected by the comorbidity of patients,
while the node status is less important (24). But we are
unable to obtain this information from the SEER database.
In this study, the patients in the pN2-NR <0.3 group
had better OS and CSS than the patients in the pNI-NR
>0.3 group, and subgroup analysis supported this finding in
most occasions though in some cases the difference wasn’t
statistically significant. It’s widely accepted that the pN2
patient group has worse prognosis than the pN1 patient
group when other conditions are comparable. A Japanese
investigation showed that the 5-year OS for pN1 and pN2
were 65.9% and 35.4%, respectively; the 5-year DFS for
pN1 and pN2 were 75.3% and 31.1%, respectively (14).
But our result indicated that the prognosis of pN1 and
pN2 could be reversed when stratified by the pN-NR. This
reflects a possible limitation of the present pN classification
system for nodal status. There are several possible
underlying reasons for this phenomenon. First, the NR

7 Thorac Dis 2020;12(7):3549-3560 | http://dx.doi.org/10.21037/jtd-20-758



Journal of Thoracic Disease, Vol 12, No 7 July 2020

A Overall survival
1.0/ Lobectomy/bilobectomy
b — pN1-NR <0.3
NR =0.3
pN2-NR <0.3
_ 0.8- — pN2-NR 20.3
g
2
3 0.6-
—
S)
2
3 0.4-
©
Qo
9]
o
0.2
PN1-NR <0.3 vs. pN2-NR <0.3: P=0.0029
pN2-NR <0.3 vs. pN1-NR >0.3: P<0.0001
0.0 PNINR=203 s, pN2-NR =0.3: P=0.0014
T ¥y T T T T T T
0 20 40 60 80 100 120 140
Time from surgery (months)
C Cause-specific survival
10 Lobectomy/bilobectomy
' — pN1-NR <0.3
— pN1-NR =0.3
pN2-NR <0.3
_ 0.8+ 1 pN2-NR =0.3
2
g
o 0.6+
©
2
5 0.4-
©
o
Q
o
0.2
PN1-NR <0.3 vs. pN2-NR <0.3: P=0.0003
PN2-NR <0.3 vs. pN1-NR =0.3: P<0.0001
0.0 pN1-NR 0.3 vs. pN2-NR 20.3: P=0.0017

T T T T

T T T T
0 20 40 60 80 100 120 140
Time from surgery (months)

3557
B Overall survival
1.04 Pneumonectomy
2 ~ pN1-NR <0.3
k! ~7 pN1-NR =0.3
; pN2-NR <0.3
_ 0.8~ ~7 pN2-NR =0.3
g ‘
g
@ 0.6 -
ks
2
5 0.4-
©
Q
Q
o
0.2 -
pN1-NR <0.3 vs. pN1-NR 0.3 P=0.0272
pN1-NR 20.3 vs. pN2-NR <0.3: P=0.5373
0.0 PN2-NR<0.3vs. pN2-NR 20.3: P=0.1496
T T T ¥ T T T T
0 20 40 60 80 100 120 140
Time from surgery (months)
D Cause-specific survival
1.0 Pneumonectomy
_ 0.8~
S
2
5
@ 0.6
ks
2
5 04-
[
Qo
Q
o
0.2-
pN1-NR <0.3 vs. pN1-NR =0.3: P=0.0006
pN1-NR 20.3 vs. pN2-NR <0.3: P=0.8925
0.0- PN2-NR<03vs. pN2-NR 20.3: P=0.0389

0 20 40 60 80 100 120 140
Time from surgery (months)

Figure 6 OS (A,B) and CSS (C,D) according to pN-NR in different surgery types. OS, overall survival, CSS, cause-specific survival; NR, node ratio.

seems to be a more powerful factor for survival. A higher
NR could indicate a more aggressive malignant behavior,
or higher LN tumor burden, which can exceed the effect
of metastatic LN station. Several studies have a similar
finding. In the study by Ding er 4l involving 700 node
positive NSCLC patients, the NR was a superior prognostic
factor (8). A Japanese research involving 437 pNO, 113 pN1
and 101 pN2 patients reported that LNR followed by nN
may be a more effective prognostic indicator than pN (25).
Second, the patients in the pN1-NR >0.3 group may be
understaged to pN1 due to insufficient lymphadenectomy.
The correlation between the number of examined LN and
stage migration has been reported (6). Since all patients in
this study were node positive, it’s possible that a relatively
high NR in the pN1-NR >0.3 group could result from
a relatively small number of resected LN, thus potential
positive N2 could be missed out. The undiscovered N2
disease may discourage patients from receiving proper
adjuvant therapy and active follow-up, and thus result in

© Journal of Thoracic Disease. All rights reserved.

compromised OS and CSS. Another study also proved that
a small number of resected LN is directly associated with
a worse survival outcome in NSCLC patients (26). Finally,
the patients in the pN2-NR <0.3 group are more likely to
have lobe-specific metastatic or skip-N2 disease, or single-
station N2 disease, which was reported to have better
survival than pN2 disease in general (27-29). This also
reflects that N2 is a highly heterogeneous disease group
which needs to be further stratified under the current TNM
system, and the pN-NR could be a promising index.

The NR has been used to stratify patients with different
recurrent risks and guide treatment (30). We believe that
the pN-NR could also be used to guide treatment. A study
in 2016 using the National Cancer Database found out
that only 53% of the pN1 patients received peri-operative
chemotherapy though it is recommended by established
guidelines (31). This may be due to the conception that
pN1 patients have better survival than pN2 patients, and the
concerns about the severe adverse effects of chemotherapy.
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But according to our result, for the pN1 patients with NR
>0.3, the OS and CSS were worse than the pN2 patients
with NR <0.3. According to this result, maybe aggressive
adjuvant therapy should be considered for pN1-NR >0.3
patients, and this needs to be further explored.

The limitations of this study are attributable to the
retrospective nature and the inherent limitations from using
the SEER database. The SEER database lacks granular
details such as smoking history, comorbidity, clinical staging,
peri-operative therapy, LN station dissected and recurrence
patterns (32). So, the results of this study should not be over-
interpreted given the inherent weaknesses in SEER analyses in
general. Neoadjuvant chemotherapy could lead to LN down-
stage. However, according to the EMERGING-CTONG
1103 trial, the LN down-stage occurred in only 2.9% patients
in the neoadjuvant chemotherapy group (33). So, we believe
that the pre-operative chemotherapy could have very limited
effect on our result. Another relevant point is that we collected
cases over a long time period, and the surgical techniques
regarding LN dissection could be different in recent years
compared with those of earlier times. In addition, two
possible biases could lead to a miscount of the LN number:
underestimation as a result of the difficulty in separating each
LN in the dissected tissues and overestimation because of
fragmentation of nodal tissues during the removal of LNs. All
these factors could complicate the interpretation of results.
What’s more, right now it is impossible to accurately estimate
the number of metastatic LN for both pre-operative and
inoperable NSCLC through any diagnostic methods, so the
pN-NR could only be applied for the p stage.

Conclusions

This study reveals that the pN-NR could be a good
predictor for the prognosis of NSCLC after curative
resection and 0.3 is the optimal cut point of NR. The
finding has the potential to act as a useful supplement to the
current TNM staging system and guide adjuvant therapy.
Prospective studies are needed to validate the effectiveness

of pN-NR classification for NSCLC in the future.
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