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Analysis of risk factors associated with lymph node metastasis in
gastric cancer and their clinical predictive value
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China)

Abstract Background and Aims: There is a close relationship between lymph node metastasis and the prognosis of the
gastric cancer patients, and the presence or absence, as well as the degree of lymph node metastasis are crucial
for treatment decision making of the patients. However, there are still many challenges in preoperative evaluation

of the lymph node metastasis. The purpose of this study is to investigate the relevant risk factors for lymph node
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metastasis in gastric cancer patients, so as to provide certain way criteria for predicting lymph node metastasis
before operation.

Methods: The clinical and follow-up data of 380 patients with gastric cancer treated during January 2014 to April
2015 were reviewed. The relationship between lymph node metastasis and the relevant clinicopathologic factors of
the patients were analyzed, in which, the risk factors for lymph node metastasis of gastric cancer were determined.
Further, the efficiencies of the risk factors for predicting lymph node metastasis in gastric cancer were assessed by
ROC curve, and the impacts of the risk factors on the prognosis of the patients were analyzed by Kaplan-Meier method.

Results: Of the 380 patients, lymph node metastasis occurred in 241 cases (63.42%). The results of univariate
analysis showed that BMI, depth of tumor invasion, degree of differentiation, Lauren’s classification, tumor
diameter and tumor marker CA125 were significantly associated with the metastasis of lymph node in gastric
cancer (all P<0.05); the results of multivariate analysis revealed that BMI (OR=4.175, P=0.041) and the depth
of tumor invasion (OR=16.444, P<0.000 1) were independent risks for lymph node metastasis; the results of
correlation analysis demonstrated that there was a significant positive correlation between the positive rate of
lymph node metastasis and BMI value (r=1.95, P=0.007). BMI (using 24 kg/m’ as a cut-off value) and depth
of tumor invasion (using T4 stage as a threshold) had a same sensitivity of 63.16% and a specificity of 76.84%
and 53.68% respectively for predicting the presence or absence of lymph node metastasis in gastric cancer; the
specificity of their combined use was increased to 88.36%, and the area under the ROC curve reached 75.76%.
The results survival analysis showed that the 3-year overall survival rate in patients with high BMI value was
significantly lower than that in patients with low BMI value (51.09% vs. $3.13%, P<0.05).

Conclusion: BMI and depth of tumor invasion are independent risk factors for lymph node metastasis in gastric
cancer. Patients with high BMI value may face an increased risk of lymph node metastasis in gastric cancer. The
combined consideration of BMI and depth of tumor invasion may have certain practical value in predicting lymph
node metastasis before operation.

Stomach Neoplasms; Lymphatic Metastasis; Body Mass Index; Risk Factors
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Table 1 The general data of the 380 gastric patients [n (%)]
VERf Bufh |
iy (%)
< 40 25 (6.58)
40~<60 198 (52.11)
= 60 157 (41.31)
Ll
5 291 (76.58)
i 89 (23.42)
BMI (kg/m®)
< 185 45 (11.85)
18.5~<24 243 (63.93)
24~<28 81 (21.32)
=28 11 (2.90)
Lauren's 4371
Jiz 7 204 (53.68)
E7\SL i 151 (39.74)
TRAH 25 (6.58)
AR
Kotk 94 (24.72)
ik - ik 143 (37.63)
hart 113 (29.75)
- &k 19 (5.00)
[=pante 11 (2.90)
RIETREE
T, 40 (10.52)
T, 44 (11.58)
T, 33 (8.69)
T, 263 (69.21)
figga {57 &
53 178 (46.84)
& ffi 34 (8.95)
B 28 (7.37)
BN 70 (18.42)
B 70 (18.42)
bR EAE (em )
<1 15 (3.95)
1~<3 94 (24.73)
3~<5 103 (27.11)
=5 168 (44.21)
iy T Y]
AFP
iR 356 (93.68)
FH M 24 (6.32)
CEA
S 314 (82.64)
FH M 66 (17.36)
CA125
[MERE3 280 (73.68)
FHME 100 (26.32)
CA19-9
[MERE3 313 (82.37)
FHME 67 (17.63)
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Table 2 Univariate analysis of factors for lymph node metastasis [n (%)]
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40~<60 123 (32.37) 75 (19.74) 0.483 B 12 (3.16) 22 (5.79)
= 60 99 (26.05) 58 (15.26) BRY 18 (4.74) 10 (2.63) 0.216
5] H/NES 44 (11.58) 26 (6.84)
5 187 (49.21) 104 (27.37) DG B 52 (13.68) 18 (4.74)
4 54 (14.21) 35 (9.21) ’ iR EAE (em)
BMI (kg/m®) <1 8 (2.11) 7 (1.84)
< 185 24 (6.32) 21 (5.53) 1~<3 30 (7.89) 64 (16.84) 01001
18.5~<24 146 (38.41) 97 (25.52) 0.006 3~<5 79 (20.79) 24 (6.32) :
24~<28 62 (16.32) 19 (5.00) ’ =5 124 (32.63) 44 (11.58)
=28 9 (2.37) 2 (0.53) LAY
Lauren's 4371 AFP
Jiz 74 108 (28.42) 96 (25.26) PR 217 (57.11) 139 (36.57) 0,999
PR A 113 (29.74) 38 (10.00) 0.002 [H-P4: 24 (6.32) 0 (0.00) ’
TR 20 (5.26) 5(1.32) CEA
AR Btk 189 (49.75) 125 (32.89) 0.077
ok 68 (17.89) 26 (6.83) FE: 52 (13.68) 14 (3.68) ’
fi& - F43k 114 (30.00) 29 (7.63) CA125
ok 51 (13.43) 62 (16.32) <0.001 [k 155 (40.79) 125 (32.89) 0.017
-matk 6(1.58) 13 (3.42) FE: 86 (22.64) 14 (3.68) ’
[S¥ax e 2 (0.53) 9 (2.37) CA19-9
IRIEEE [ELES 192 (50.53) 121 (31.84) 0.170
Tl 4 (1.05) 36 (9.47) FH M 49 (12.89) 18 (4.74) '
T2 14 (3.69) 30 (7.89) 0,001
T3 14 (3.69) 19 (5.00) ’
T4 209 (55.00) 54 (14.21)
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Table 3 Multivariate analysis of factors for lymph node

metastasis

P OR 95% CI P
BMI 4.175 1.057~1.349 0.041
Lauren's 4774 1.760 0.22~3.363 0.087
AR 0.736 0.482~1.124 0.156
Jibsd RN 0.993 0.824~1.197 0.944
G 16.444 1.847~4.828 <0.000 1
CA125 1.635 0.646~4.140 0.299
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Figure 1 ROC curve analysis A: Predictive ability of BMI for lymph node metastasis; B: Predictive ability of depth of tumor invasion for
lymph node metastasis; C: Predictive ability of BMI combined with depth of tumor invasion for lymph node metastasis
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Figure 2 Survival curves of patients with different BMI values
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