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[ Abstract ] Background and purpose: It is not clear that the pattern of lymph node (group 12a) metastasis within the
hepatoduodenal ligament (along the hepatic artery) in gastric cancer, its indications for dissection are still controversial, and there is

a lack of relevant clinical study data from large samples. This study investigated the risk factors of lymph node group 12a metastasis
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in gastric cancer at different sites by observing the lymph node metastasis rate. Methods: The medical records of 1 112 gastric cancer
patients admitted to the Department of Gastric Surgery in Henan Provincial People’s Hospital from May 2016 to July 2021 were
retrospectively analyzed. According to tumor location, they were divided into upper gastric cancer (561 cases), gastric body cancer (224
cases) and gastric antrum cancer (327 cases). The lymph node metastasis rate of group 12a in patients with different parts of gastric
cancer was recorded. The c2 test and Fisher’s exact probability test were used to compare the relationship between group 12a lymph
node metastasis and clinicopathological features in patients with gastric cancer at different sites. Multivariate logistic regression
analysis was used to analyze the risk factors of group 12a lymph node metastasis in patients with gastric cancer at different locations.
Results: Group 12a lymph node metastasis occurred in 72 of 1 112 gastric cancer patients, and the overall metastatic rate was 6.5%.
Among the 561 cases of upper gastric cancer, 25 cases developed group 12a lymph node metastasis, and the metastatic rate was 4.5%.
Of the 224 patients with gastric body cancer, 17 cases were positive in group 12a lymph nodes, and the metastasis rate was 7.6%.
Among the 327 cases of gastric antrum cancer, 30 cases were positive in group 12a lymph nodes, and the metastatic rate was 9.2%.
Taking the lymph node metastasis in group 12a as the dependent variable, and taking the indicators with statistical significance in
univariate analysis as independent variables, they were included in the model for multivariate logistic regression analysis. The results
showed that tumor diameter (OR=3.122, 95% CI: 2.896-3.366, P<0.001), T stage (OR=2.406, 95% CI: 1.705-3.396, P<0.001), TNM
stage (OR=7.910, 95% CI: 4.755-13.160, P<0.001) were risk factors for lymph node metastasis in group 12a of upper gastric cancer
patients. Tumor diameter (OR=2.757, 95% CI: 2.495-3.047, P<0.001), T stage (OR=3.298, 95% CI: 2.346-4.638, P<0.001), vascular
nerve invasion (OR=1.839, 95% CI: 1.368-2.473, P<0.001) were risk factors for lymph node metastasis in group 12a of patients
with gastric body cancer. Body mass index (BMI) (OR=1.098, 95% CI: 1.023-1.178, P=0.010), tumor diameter (OR=2.865, 95%
CI: 1.778-4.616, P<0.001), T stage (OR=13.497, 95% CI: 8.363-21.783, P<0.001), TNM stage (OR=3.806, 95% CI: 3.113-4.653,
P<0.001) were risk factors for lymph node metastasis in group 12a of patients with gastric antrum cancer. Conclusion: The total
lymph node metastasis rate in group 12a is low. Tumor size, invasion depth, N stage and tumor stage are independent risk factors for
group 12a lymph node metastasis in gastric cancer. Besides, vascular nerve invasion is the independent risk factors for gastric body
cancer. Gastric body cancer and gastric antrum cancer require routine dissection of group 12a lymph nodes. The metastatic rate of
lymph nodes in group 12a of upper gastric cancer is low, and routine dissection is not required. However, when the diameter is >6
cm, the depth of tumor invasion is deep (T;-T,), and the tumor stage is late (Il[-1V), group 12a lymph nodes need to be dissected.
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Fig. 1 Lymph node dissection steps in group No.12a

GDA: The gastroduodenal artery; RGA: The right gastric artery; CHA:
The common hepatic artery; PHA: The proper hepatic artery; PV:
The portal vein. A: Severed the right gastroomentum artery, free the
gastroduodenal artery; B: Bared the common hepatic artery, the right
gastric artery and the proper hepatic artery; C: Exposed the portal vein,
separate along the front of the portal vein, and clean the lymph nodes
between the portal vein and the liver intrinsic artery; D: Lifted down
the intrinsic artery of the liver to sweep away the surrounding adipose
tissue; E: Opened the hepatoduodenal ligament and clean the 12a group
lymph nodes; F: Lymph nodes were picked in groups within 30minutes
after the specimen is left.
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Tab.1 The subgroup analysis and univariate analysis of No.12a lymph node metastasis in gastric cancer in each location
[n %) ]
Upper cancer (n=561) Body cancer (n=224) Antral cancer (n=327)
Clinicopathological data N, 125 (+)  No.12a (-) No.12a(+) No.12a(-) , No.12a(+) No.12a(-)
R A e 0 Puie S0y e £ Pele
Gender 0.841 0.359 0.829 0.362 0.984 0.321
Male 16(52) 293 (94.8) 7(9.3) 109 (90.7) 19(10.6) 160 (89.4)
Female 9(3.6) 243 (96.4) 10(9.2)  98(90.8) 11(7.4)  137(92.6)
Agelyear 0.066 0.789 0.200 0.654 0.066 0.767
<65 14(43)  314(95.7) 10(7.0) 133 (93.0) 13(8.7) 136 (91.3)
=65 11(47)  222(95.3) 7(8.6)  74(91.4) 17(9.6) 161 (90.4)
BMl/(kg~m'z) 5.562 0.018 3.100 0.078 14.064 <<0.001
<24 14(33)  411(96.7) 16(9.3) 156 (90.7) 13(5.8) 224 (94.2)
=24 11(8.1) 125(91.9) 1(1.9)  51(98.2) 17(18.9) 73 (81.1)
Tumor size D/cm 155.058 <<0.001 90.044 <<0.001 137.080 <<0.001
<6 0(0.0) 480 (100.0) 0(0.0) 186 (100.0) 6(2.1) 280(97.9)
=6 25(30.9) 56 (69.1) 17 (44.7)  21(55.3) 24 (58.5) 17 (41.5)
B‘;Z;;‘:;m 1351 0.509 0112 0.946 4999 0.082
Uplift 2(4.9) 39 (95.1) 183) 11(91.7) 1(5.6) 17 (94.4)
Ulcer 20(4.1) 466 (95.9) 15(9.3)  150(90.7) 25(8.4) 273 (91.6)
Infiltrating 3(8.8) 31(91.2) 1(6.7)  14(93.3) 4(9.3) 7(90.7)
Differentiation 0.325 0.569 0.888 0.346 3.545 0.060
Poorly differentiated 4 (3.5)  111(96.5) 5(10.9) 41 (89.1) 10(152) 56 (84.8)
Medium to high 2047 425(95.3) 126.7)  166(93.3) 20(7.7)  241(923)
differentiation
pT staging 0.454 0.011 8.362 0.004 13.167 <<0.001
T,-T, 0(0.0) 111 (100.0) 0(0.0) 70 (100.0) 1(93) 107 (90.7)
T,-T, 25(5.6) 425 (94.4) 17(11.0) 137 (99.0) 29(13.2) 190 (86.8)
pN staging 39.075 <<0.001 4.303 0.038 88.328 <<0.001
Ny-N, 0(0.0)  336(100.0) 0(0.0) 123 (100.0) 0(0.0) 238 (100.0)
N,-N, 25(11.1) 200 (88.9) 3(34)  84(96.6) 30(33.7) 59 (66.3)
TNM staging 20.251 <0.001 9.330 0.002 7.882 0.005
I-1 1(04) 268 (99.6) 2(1.9) 104 (98.1) 0(0.0)  63(100.0)
m-v 24(82) 268(91.8) 15(12.7) 103 (87.3) 30 (11.4) 234 (88.6)
N'eurox./ascu]ar 0.067 0.769 10.695 0.001 2.384 0.123
mvasion
Yes 14(47)  286(95.3) 8(20.0)  32(80.0) 14(12.6) 97 (87.4)
No 11(42)  250(95.8) 9(4.9) 175(95.1) 16(7.4) 200 (92.6)
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Tab. 2 Variable assignment table

Variable Assignment table

No.12a lymph node metastasis was 1;

D iabl .
ependent variable Lymph node metastasis in No.12a was 0

Independent variable

> 2 wyn 5
BMI 24 kg/m” was “17 , <24 kg/m? was

“q”
Tumor size =Z6cmwas ‘17, <6cmwas “0”
T stagin T,was “17 ,T, was “2” ,T;was
p ging “37 T, was “4”

. I was “17 , I was “2”7 , Il was
TNM staging g ’ ’
Vascular nerve invasion  “Yes” was “17 , “No” was “0”

#®3 BLEMEF1228MBERBRERERN S EXKlogisticE 3547

Tab.3 Multivariable logistic regression analysis of risk factors for No.12a lymph node metastasis in upper gastric cancer

Variable B SE Wald y* P value OR 95% CI
BMI -0.050 0.030 2.844 0.092 0.951 0.898-1.008
Tumor size 1.139 0.038 877.688 <0.001 3.122 2.896-3.366
pT staging 0.878 0.176 24.982 <0.001 2.406 1.705-3.396
TNM staging 2.068 0.260 63.415 <0.001 7.910 4.755-13.160

F4 BHEFE1228HBEEB W ERR £ EFlogisticm I3 5347

Tab. 4 Multivariable logistic regression analysis of risk factors for No.12a lymph node metastasis in gastric antral cancer

Variable B SE Wald y* P value OR 95% CI
Tumor size 1.014 0.051 394.733 <0.001 2.757 2.495-3.047
pT staging 1.193 0.174 47.112 <0.001 3.298 2.346-4.638
TNM staging 0.164 0.189 0.747 0.388 1.178 0.813-1.707
Vascular nerve invasion 0.609 0.151 16.275 <<0.001 1.839 1.368-2.473

®5 BEEF1228MBEEB R ERR % EXlogisticm 35347

Tab.5 Multivariable logistic regression analysis of risk factors for No.12a lymph node metastasis in gastric body cancer group

Variable B SE Wald y* P value OR 95% CI
BMI 0.093 0.036 6.691 0.01 1.098 1.023-1.178
Tumor size 1.053 0.243 18.708 <0.001 2.865 1.778-4.616
pT staging 2.602 0.244 113.565 <0.001 13.497 8.363-21.783
TNM staging 1.337 0.103 169.942 <0.001 3.806 3.113-4.653
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