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Risk factors of lymph node metastasis along superior mesenteric vein in gastric cancer patients and their
impact on prognosis

SHI Zheng”, YUAN Shi-jie”, YIN Kai, NIE Ming-ming’
Department of Gastrointestinal Surgery, Changhai Hospital, Naval Medical University (Second Military Medical University),
Shanghai 200433, China

[ Abstract ] Objective To investigate the risk factors of the superior mesenteric vein (No.14v) lymph node
metastasis in gastric cancer patients and their impact on prognosis. Methods The clinical data of 214 gastric cancer
patients who underwent radical gastrectomy and No.14v lymph node dissection in our department from Apr. 2014 to Aug.
2018 were retrospectively analyzed. The patients were divided into 2 groups (No. 14v lymph node negative and positive
groups) according to the postoperative pathological results, and pathological characteristics of the 2 groups were compared.
The risk factors of No. 14v lymph node metastasis were analyzed by multivariate logistic regression. The relationship
between No. 14v lymph node metastasis and the prognosis of patients with TNM stage Il or IV gastric cancer was analyzed
by Cox proportional hazard regression model. Results No. 14v lymph node metastasis occurred in 34 (15.9%) patients.
Univariate analysis showed that No. 14v lymph node metastasis was correlated with the age, depth of tumor invasion,
lymph node metastasis, distal metastasis, TNM stage, differentiation level, tumor maximum diameter, neuroinvasion and
vessel invasion (all P<<0.05). Multivariate logistic regression analysis showed that TNM stage (odds ratio [ OR ] =2.749,
95% confidence interval [ CI] 1.947-3.882, P<<0.01), age (OR=2.773, 95% CI 1.140-6.745, P=0.025), and No. 3 (OR=
5.430, 95% CI 1.643-17.949, P<<0.01) and No. 6 (OR=10.244, 95% CI 2.830-37.081, P<<0.01) lymph node metastases were
independent risk factors for No. 14v lymph node metastasis. Multivariate Cox proportional hazard regression analysis showed
that No. 14v lymph node metastasis was an independent risk factor for the prognosis of patients with TNM stage [l or IV
gastric cancer with age <65 years (hazard ratio [ HR] =4.065, 95% CI 1.469-11.249, P=0.007). Conclusion For advanced
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gastric cancer patients with late TNM stage (especially late N stage) or with No. 3 and No. 6 lymph node metastases, No.14v

lymph node dissection is recommended during operation.

[ Key words ] stomach neoplasms; lymph nodes; superior mesenteric vein; lymph node dissection; age; prognosis
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Tab 1 Comparison of clinicopathologic characteristics of gastric cancer patients between No. 14v lymph node

negative and positive groups

Characteristic Negative N=180 Positive N=34 Statistic P value
Age, 1 (%) 2 =4.540 0.033
<65 years 124 (68.9) 17 (50.0)
> 65 years 56 (31.1) 17 (50.0)
Gender, 1 (%) 7=0.049 0.824
Male 120 (66.7) 22 (64.7)
Female 60 (33.3) 12 (35.3)
BMI, 7 (%) 21 =0.076 0.963
<18.5kgem ™’ 15 (8.3) 3(8.8)
18.5-23.9 kgem * 126 (70.0) 23 (67.6)
>239 kgem ° 39 (21.7) 8(23.5)
Tumor location, 7 (%) £=0.258 0.612
Middle 33 (18.3) 5(14.7)
Lower 147 (81.7) 29 (85.3)
T stage, n (%) £=15279 0.003
1 66 (36.7) 2(5.9)
2 23 (12.8) 3(8.8)
3 40 (22.2) 14 (41.2)
4 51 (28.3) 15 (44.1)
N stage, 7 (%) 21 =59.262 <0.01
0 93 (51.7) 0
1 30 (16.7) 0
2 21(11.7) 7 (20.6)
3 36 (20.0) 27 (79.4)
M stage, 7 (%) 7=11911 0.001
0 178 (98.9) 30 (88.2)
1 2(1.1) 4(11.8)
TNM stage, 1 (%) 2 =49.395 <0.01
I 73 (40.6) 0
Il 45 (25.0) 2(5.9)
Ma 26 (14.4) 8(23.5)
b 23 (12.8) 12 (35.3)
e 11 (6.1) 8 (23.5)
\Y 2(1.1) 4(11.8)
Differentiation level, n (%) 1 =6279 0.014
Poor or undifferentiation 121 (67.2) 30 (88.2)
Well or moderate 59 (32.8) 4(11.8)
Tumor maximum diameter/cm, x +s 3.6+2.1 48+23 t=3.118 0.002
Neuroinvasion®, 7 (%) 2=10210 0.001
No 117 (67.2) 13 (38.2)
Yes 57 (32.8) 21 (61.8)
Vessel invasion®, n (%) £=9.878 0.002
No 129 (74.1) 16 (47.1)
Yes 45 (25.9) 18 (52.9)

*: There were 6 patients whose pathological results did not report neuroinvasion or vessel invasion, so only 174 cases were in the

negative group. No. 14v lymph nodes refer to the lymph nodes along the superior mesenteric vein. BMI: Body mass index.
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Tab 2 Comparison of tumor markers of gastric cancer patients between No. 14v lymph node negative and positive groups

n (%)
Marker Negative Positive % value P value
CEA/(ng*mL ") 9.561 0.002
<5 146 (88.5) 23 (67.6)
>5 19 (11.5) 11 (23.4)
CA19-9/(UsmL ") 8.080 0.004
<37 140 (85.4) 22 (64.7)
>37 24 (14.6) 12 (35.3)
CA72-4/(UsmL ") 8.349 0.004
<9.8 149 (92.5) 25(75.8)
>9.8 12 (7.5) 8 (24.2)

In the negative group, there were 165, 164 and 161 patients having CEA, CA19-9 and CA72-4 examination reports, respectively;

and in the positive group, there were 34, 34 and 33 patients having CEA, CA19-9 and CA72-4 examination reports, respectively.

No. 14v lymph nodes refer to the lymph nodes along the superior mesenteric vein. CEA: Carcinoembryonic antigen; CA: Carbohydrate

antigen.
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Tab 3 Multivariable logistic regression analysis of relationship between No. 14v lymph node metastasis and each

regional lymph node metastasis in gastric cancer patients

Lymph node B SE Wald dr P value OR (95% CI)
No. 3 1.692 0.610 7.694 1 0.006 5.430 (1.643, 17.949)
No. 4 —0.054 0.558 0.009 1 0.924 0.948 (0.318, 2.829)
No. 5 —0.126 0.564 0.050 1 0.823 0.882 (0.292, 2.665)
No. 6 2.327 0.656 12.566 1 <0.01 10.244 (2.830, 37.081)
No. 8a 0.161 0.559 0.083 1 0.773 1.175(0.393, 3.518)

No. 14v lymph nodes refer to the lymph nodes along the superior mesenteric vein; No. 3 lymph nodes refer to the lymph nodes
along lesser curvature of stomach; No. 4 lymph nodes refer to the lymph nodes along greater curvature of stomach; No. 5 lymph
nodes refer to the suprapyloric lymph nodes; No. 6 lymph nodes refer to the subpyloric lymph nodes; No. 8a lymph nodes refer to the
anterior superior hepatic artery lymph nodes. B: Regression coefficient; SE: Standard error; df: Degree of freedom; OR: Odds ratio;

CI: Confidence interval.
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Fig 1 Kaplan-Meier survival analysis of TNM stage III or IV gastric cancer patients with
different No. 14v lymph node statuses
A: The patients aged <65 years; B: The patients aged >65 years. No. 14v lymph nodes refer to the lymph nodes along the superior

mesenteric vein.
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Tab 4 Cox proportional hazard regression analysis of overall survival after radical resection in TNM stage III or IV

gastric cancer patients aged <65 years

Univariate Multivariate
Variable
HR (95% CI) P value HR (95% CI) P value
Age 0.971 (0.921, 1.023) 0.265 0.952 (0.887, 1.022) 0.177
Female 0.495 (0.191, 1.281) 0.147 0.524 (0.217, 1.261) 0.149
Tumor maximum diameter 1.164 (0.950, 1.427) 0.144 1.281 (0.387, 4.236) 0.685
Moderate or well differentiation 0.654 (0.219, 1.953) 0.447 0.887 (0.268, 2.936) 0.884
No. 14v lymph node positive 2.789 (1.149, 6.768) 0.023 4.065 (1.469, 11.249) 0.007

No. 14v lymph nodes refer to the lymph nodes along the superior mesenteric vein. R: Hazard ratio; CI: Confidence interval.

£S5 FiR>65% TNMIIL. IVHABEBEREREEETFHMN Cox LLBIXEEE TS 1
Tab 5 Cox proportional hazard regression analysis of overall survival after radical resection in TNM stage III or IV

gastric cancer patients aged =65 years

Univariate Multivariate
Variable
HR (95% CI) P value HR (95% CI) P value
Age 1.148 (1.018, 1.294) 0.024 1.184 (1.011, 1.386) 0.036
Female 0.798 (0.207, 3.080) 0.743 0.536 (0.198, 1.240) 0.293
Tumor maximum diameter 1.166 (0.795, 1.709) 0.432 1.117 (0.711, 1.756) 0.631
Moderate or well differentiation 0.628 (0.160, 2.470) 0.506 1.427 (0.320, 6.375) 0.641
No. 14v lymph node positive 0.859 (0.149, 4.953) 0.865 0.416 (0.034, 5.072) 0.492

No. 14v lymph nodes refer to the lymph nodes along the superior mesenteric vein. //R: Hazard ratio; CI: Confidence interval.
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