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Abstract: Objective To explore the risk factors for vascular invasion and its influence on prognosis of
resectable gastric cancer patients by analyzing the clinicopathological features. Methods We retrospectively
analyzed the data of 1077 patients with stage I -Ill gastric cancer who underwent surgical resection.
According to whether vascular invasion occurred, they were divided into LVI positive group (n=672)
and LVI negative group (n=405). Logistic univariate and multivariate analyses were used for the relation
between clinical pathological features and LVI. Survival analysis was used to study the relation between
vascular invasion and survival rate in patients with stage | gastric cancer. Results Univariate analysis
showed that tumor size, type of differentiation, depth of invasion, lymph node metastasis, TNM stage,
Lauren classification, nerve invasion and the increase of CEA, CA125 and CA199 were risk factors for
vascular invasion (P<0.05). Multivariate analysis showed that poor differentiation, deep invasion, lymph
node metastasis, nerve invasion and elevated CA724 were independent risk factors for vascular invasion. The
5-year survival rate of stage [ gastric cancer patients with vascular invasion was significantly lower than
that without vascular invasion (P<0.01). Conclusion Gastric cancer patients with poor differentiation, deep
invasion, lymph node metastasis, nerve invasion and elevated CA724 are more prone to vascular invasion.
Patients with stage I gastric cancer at risk of vascular invasion should be treated more aggressively.
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Table 1 Univariate analysis of risk factors for vascular

invasion in patients with gastric cancer

Factor LVIIE) X P
group
Gender 0.099  0.753
Female 261  165(63.2)
Male 816  507(62.1)
Age(years) 0.626  0.429
<60 603  370(61.4)
=60 474 302(63.7)
Tumor size(cm) 116.978 <0.001
<3 445 193(43.4)
=3 632 479(75.8)
Tumor location 3.775 0.151
Gastric cardiac 167  114(68.3)
Gastric body 301 191(63.5)
Gastric antrum 609  367(60.3)
Differentiation 91.094 <0.001
Well 265  100(37.7)
Poor 812 572(70.4)
Depth of invasion 319.225 <0.001
T1 290 65(22.4)
T2 125 70(56.0)
T3 247 173(70.0)
T4 415 364(87.7)
Lymph node metastasis 381.173 <0.001
Negative 433 118(27.3)
Positive 644  554(86.0)
TNM stage 415.846 <0.001
I 317 59(18.6)
I 272 175(64.3)
I 488  438(89.8)
HER2 1.445  0.229
Negative 597  382(64.0)
Positive 480  290(60.4)
Lauren’s type 37.969 <0.001
Intestinal 307  152(49.5)
Diffuse 281  202(71.9)
Mixed 193 136(70.5)
Unidentified 296  182(61.5)
Perineural invasion 353.398 <0.001
Absence 285 46(16.1)
Presence 792  626(79.0)
CEA(ng/ml) 20.307 <0.001
<5 916  546(59.6)
=5 161 126(78.3)
AFP(ng/ml) 2.341 0.126
<7 1005  621(61.8)
=7 72 51(70.8)
CA125(u/ml) 23.558 <0.001
<24 967  580(60.0)
=24 110 92(83.6)
CA199(u/ml) 35.360 <0.001
<30 912 535(58.7)
=30 165  137(83.0)
CA724(u/ml) 33.888 <0.001
<6.9 881  514(58.3)
=6.9 196  158(80.6)
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Table 2 Multivariate analysis of risk factors for vascular invasion in patients with stage [ -Ill gastric cancer

Factor B S.E. Wald OR 95%CI P

Tumor size 0.199 0.201 0.978 1.220 0.823-1.808 0.323

Differentiation type 0.662 0.210 9.903 1.939 1.284-2.929 0.002

Depth of invasion 0.556 0.751 1.066 1.768 1.470-2.670 0.042

Lymph node metastasis 1.637 0.268 37.294 5.139 3.039-8.690 <0.001

TNM stage 0.323 0.269 1.436 1.381 0.815-2.340 0.231

Lauren’s type 0.085 0.086 0.977 1.089 0.919-1.290 0.323

Perineural invasion 1.851 0.234 62.675 6.364 4.025-10.062 <0.001

CEA -0.048 0.267 0.033 0.953 0.565-1.608 0.857

CA125 0.408 0.333 1.500 1.504 0.783-2.891 0.221

CA199 0.295 0.281 1.097 1.343 0.774-2.330 0.295

CA724 0.664 0.270 6.045 1.942 1.144-3.298 0.014
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