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Prediction of prognosis in patients with node - positive gastric cancer by modified lymph
node ratio

ZHANG Jia’nan, LI Fengyuan, LI Qingya, WANG Linjun, ZHANG Diancai, WANG Guoliang, YANG Li,
XU Zekuan, XU Hao’

Department of General Surgery,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To construct a modified lymph node ratio (mLNR) by combining the lymph node ratio (LNR) with central
lymph node (CnLN) metastasis, and to investigate the impact of this indicator on the prognosis of gastric cancer patients. Methods: Chi-
square analysis was performed to compare the differences between groups of gastric cancer patients with and without CnLN metastasis.
Cox regression analysis was performed to identify factors affecting the survival of gastric cancer patients, receiver operating
characteristic (ROC) curve was constructed to determine the cut-off value of LNR classification. Kaplan-Meier curve was drawn to
visualize the survival of gastric cancer patients, and a nomogram was constructed to predict the survival prognosis of gastric cancer
patients. Results: Type of gastrectomy (P=0.042) , tumor size (P=0.043) , degree of differentiation (P=0.001) , vascular invasion (P <
0.001) , neural invasion (P < 0.001) , T stage (P=0.001), N stage (P < 0.001) , carcinoembryonic antigen (CEA) (P=0.002) , and
carbohydrate antigen 199 (CA199) (P=0.026) were significantly different between the two groups. Both LNR and CnLNs were able to
distinguish the survival of gastric cancer patients, but the distinguishing power of LNR was significantly stronger than that of CnLN. In
addition, mLNR could effectively predict the survival of patients with gastric cancer and was identified as an independent risk factor
affecting their survival. Conclusion: mLNR, constructed using CnLN, is an independent risk factor affecting the survival of gastric
cancer patients and has the potential to serve as a new indicator for prognosis discrimination in gastric cancer patients.
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Table 1 Comparison of basic characteristics between patients with and without CnLLN metastasis [n(%)]
Characteristic CnLN+ CnLN- X P

Age 2.806 0.094
<65 years 143(50.18) 210(56.76)
=65 years 142(49.82) 160(43.24)

Sex 0.472 0.492
Female 74(25.96) 105(28.38)
Male 211(74.04) 265(71.62)

Gastrectomy 6.353 0.042
Total 167(58.60) 181(48.92)
Proximal 1€0.35) 3(0.81)
Distal 117(41.05) 186(50.27)

Tumor site 0.756 0.685
U 105(36.84) 127(34.32)
M 48(16.84) 59(15.95)
L 132(46.32) 184(49.73)

Tumor size 4.101 0.043
<4 cm 98(34.39) 156(42.16)
=4 cm 187(65.61) 214(57.84)

Differentiation 10.852 0.001
Moderate 12(4.21) 42(11.35)
Poor 273(95.79) 328(88.65)

Vascular invasion 32.346 <0.001
Absent 77(27.02) 181(48.92)
Present 208(72.98) 189(51.08)

Neural invasion 20.373 <0.001
Absent 102(35.79) 198(53.51)
Present 183(64.21) 172(46.49)

T stage 15.880 0.001
Tl 16(5.61) 53(14.33)
T2 23(8.07) 41(11.08)
T3 135(47.37) 153(41.35)
T4 111(38.95) 123(33.24)

N stage 152.732 <0.001
N1 14(4.91) 140(37.84)
N2 59(20.70) 121(32.70)
N3a 109(38.25) 69(18.65)
N3b 103(36.14) 40(10.81)

CEA 9.179 0.002
Normal 205(71.93) 303(81.89)
Elevated 80(28.07) 67(18.11)

AFP 1.256 0.262
Normal 271(95.09) 344(92.97)
Elevated 14(4.91) 26(7.03)

CA199 4.990 0.026
Normal 212(74.39) 302(81.62)

Elevated 73(25.61) 68(18.38)
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Table 2 Univariate and multivariate analysis of factors affecting survival in gastric cancer patients with positive lymph node

melaslasis
o Univariate analysis Multivariate analysis

Characteristic HR 95%C1 P HR 959%CI P
Age

<65 years Reference - - Reference - -

=65 years 1.868 1.442-2.419 <0.001 1.759 1.353-2.289 <0.001
Sex

Female Reference - - - - -

Male 1.006 0.754-1.342 0.967 - - -
Gastrectomy

Total Reference - - Reference - -

Others 0.650 0.501-0.845 0.001 0.905 0.689-1.189 0.473
Tumor site 0.479

U Reference - - - - -

M 0.859 0.586-1.260 0.437 - - -

L 0.847 0.641-1.120 0.244 - - -
Tumor size

<4 cm Reference - - Reference - -

=4 cm 1.755 1.327-2.321 <0.001 1.142 0.852-1.532 0.373
Differentiation

Moderate Reference - - - - -

Poor 1.502 0.890-2.535 0.127 - - -
Vascular invasion

Absent Reference - - Reference - -

Present 1.526 1.161-2.006 0.002 1.077 0.806-1.438 0.618
Neural invasion

Absent Reference - - Reference - -

Present 1.976 1.508-2.590 <0.001 1.216 0.906-1.631 0.193
T stage <0.001 <0.001

T1 Reference - - Reference - -

T2 2.042 0.755-5.521 0.160 1.375 0.504-3.747 0.534

T3 4.850 2.128-11.056 <0.001 2.481 1.047-5.876 0.039

T4 8.426 3.707-19.149 <0.001 3.960 1.660-9.448 0.002
CEA

Normal Reference - - Reference - -

Elevated 1.707 1.291-2.257 <0.001 1.415 1.062-1.885 0.018
AFP

Normal Reference - - - - -

Elevated 1.341 0.807-2.228 0.258 - - -
CA199

Normal Reference - - Reference - -

Elevated 1.762 1.329-2.336 <0.001 1.283 0.960-1.715 0.093
mLNR <0.001 <0.001

mLNR1 Reference - - Reference - -

mLNR2 1.264 0.885-1.807 0.198 1.057 0.733-1.523 0.766

mLNR3 3.016 1.983-4.588 <0.001 2.378 1.538-3.676 <0.001

mLNR4 3.378 2.470-4.618 <0.001 2.484 1.792-3.443 <0.001
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Figure 2 Nomogram for survival prediction of gastric cancer patients with positive lymph node metastasis
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