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[ Abstract ] Background and objective IIIa-N2 non-small cell lung cancer was significant different in survival,
although N stage of lung cancer based on anatomic location of metastasis lymph node. Lymph node ratio considered of
prognostic factor might be the evaluation index for IITa-N2 non-small cell lung cancer prognosis. Therefore, the aim of the
study was to evaluate the correlation between lymph node ratio and clinicopathological features and prognosis of ITIa-N2
non-small cell lung cancer prognosis. Methods A total of 288 cases of pathological IITa-N2 non-small cell lung cancer were
enrolled who received radical resection at the Department of Thoracic Surgery II, Peking University Cancer Hospital from
January 2006 to December 2016. The univariate analysis between clinicopathological variables and lymph node ratio used
Pearson’s chi-squared test. Cox regression was conducted to identify the independent prognosis factors for IITa-N2 non-small
cell lung cancer. Results There were 139 cases in the lower lymph node ratio group, another 149 cases in the higher lymph
node ratio group. Adenocarcinoma (y’=5.924, P=0.015), highest mediastinal lymph node metastasis (’=46.136, P<0.001),
multiple-number N2 metastasis (x’=59.347, P<0.001), multiple-station N2 metastasis (x’=77.387, P<0.001) and skip N2
lymph node metastasis (x’=61.524, P<0.001) significantly impacted lymph node ratio. The total number of lymph node dis-
section was not correlated with the lymph node ratio (3°=0.537, P=0.464). Cox regression analysis confirmed that adeno-
carcinoma (P=0.008), multiple-number N2 metastasis (P=0.025) and lymph node ratio (P=0.001) were the independent

prognosis factors of disease free survival. The S-year disease free survival was 18.1% in the higher lymph node ratio group,
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and 44.1% in the lower. Lymph node ratio was the independent prognosis factor of overall survival (P<0.001). The S-year

overall survival was 36.7% in the higher lymph node ratio group, and 64.1% in the lower. Conclusion Lymph node ratio

was correlative with the pathology, highest mediastinal lymph node metastasis, multiple-number N2 metastasis, multiple-

station N2 metastasis and skip N2 lymph node metastasis. Lymph node ratio was the independent prognosis factor for

IITa-N2 non-small cell lung cancer.
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Tab 1 Correlation between clinicopathological features and lymph node ratio

Characteristic N LNR<0.2 [n (%)] LNR>0.2 [n (%)] X2 P

Age (yr) 0.219 0.640
<60 143 71 (49.7) 72 (50.3)
>60 145 68 (46.9) 77 (53.1)

Gender 0.050 0.823
Male 141 69 (48.9) 72 (51.1)
Female 147 70 (47.6) 77 (52.4)

Histology 5.924 0.015
Adenocarcinoma 223 99 (44.4) 124 (55.6)
Others 65 40 (61.5) 25 (38.5)

Tumor size 0.157 0.692
<3cm 154 76 (49.4) 78 (50.6)
>3 cm 134 63 (47.0) 71 (53.0)

Tstage 0.029 0.864
T 78 37 (47.4) 41 (52.6)
T2 210 102 (48.6) 108 (51.4)

VPI 0.812 0.368
Yes 155 71 (45.8) 84 (54.2)
No 133 68 (51.1) 65 (48.9)

LvI 3.478 0.062
Yes 107 44 (41.1) 63 (58.9)
No 181 95 (52.5) 86 (47.5)

No. of LN resected 0.305 0.581
<16 62 28 (45.2) 34 (54.8)
=16 226 111 (49.1) 115 (50.9)

Highest MLN station positive 46.163 <0.001
Yes 132 35 (26.5) 97 (73.5)
No 156 104 (66.7) 52 (33.3)

No. of positive N2 59.347 <0.001
Single 94 76 (80.9) 18 (19.1)
Multiple 194 63 (32.5) 131 (67.5)

Positive N2 stations 77.387 <0.001
Single 155 112 (72.3) 43 (27.7)
Multiple 133 27 (20.3) 106 (79.7)

Skip N2 metastasis 61.524 <0.001
Yes 81 69 (85.2) 12 14.8)
No 207 70 (33.8) 137 (66.2)

VPI: Visceral pleural invasion; LVI: lymphvascular invasion; MLN: mediastinﬁmph node.
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Tab 2 Univariable analysis of survival risk factors with Cox regression
Characteristic 05
HR 95%Cl P HR 95%Cl P
Lower Upper Lower Upper
Age (>60 yr vs <60 yr) 1.002 0.750 1.337 0.991 1.146 0.815 1.613 0.433
Gender (Female vs Male) 1.069 0.800 1.427 0.653 0.856 0.609 1.203 0.370
Histology (Adenocarcinoma vs Others) 1.796 1.235 2.613 0.002 0.826 0.549 1.243 0.359
Tumor size (>3 cm vs <3 cm) 1.113 0.834 1.485 0.468 1.331 0.947 1.871 0.099
Tstage (T2vs T1) 1177 0.849 1.632 0.329 1.145 0.775 1.690 0.496
VPI (Yes vs No) 1.409 1.050 1.889 0.022 1.136 0.807 1.600 0.464
LVI (Yes vs No) 1.228 0.915 1.650 0.172 1.195 0.842 1.696 0.319
No. of LN resected (=16 vs <16) 1.007 0.707 1.435 0.969 0.904 0.602 1.360 0.629
Highest MLN station positive (Yes vs No) 1723 1.288 2.305 <0.001 1.548 1.099 2179 0.012
No. of positive N2 (Multiple vs Single) 1.857 1.329 2.595 <0.001 1.647 111 2.442 0.013
Positive N2 stations (Multiple vs Single) 1.986 1.482 2.659 <0.001 1.803 1.279 2.540 0.001
Skip N2 (No vs Yes) 1.589 1.125 2.244 0.009 1.518 1.010 2.283 0.045
LNR (>0.2 vs <0.2) 2.353 1.737 3.187 <0.001 2.352 1.641 3.372 <0.001
LNR: lymph node ratio; DFS: disease free survival; OS: overall survival.
% 3 CoxEAEAESMEFREER
Tab 3 Multivariable analysis of survival risk factors with Cox regression
Characteristic 0s
HR 95%Cl P HR 95%Cl P
Lower Upper Lower Upper
Histology (Adenocarcinoma vs Others) 1.673 1.144 2.447 0.008
VPI (Yes vs No) 1.227 0.913 1.648 0.175
Highest MLN station positive (Yes vs No) 1121 0.785 1.601 0.531 1.009 0.668 1.524 0.967
No. of positive N2 (Multiple vs Single) 1.097 0.697 1.728 0.688 0.953 0.561 1.619 0.858
Positive N2 stations (Multiple vs Single) 1.480 1.051 2.083 0.025 1.256 0.848 1.860 0.255
Skip N2 (No vs Yes) 1.012 0.688 1.490 0.950 1.022 0.651 1.605 0.925
LNR (>0.2 vs <0.2) 1.823 1.276 2.603 0.001 2.352 1.641 3.372 <0.001
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Fig 1 The survival curve of lymph node ratio (LNR). A: Disease free survival with different LNR; B: Overall survival with different LNR.
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