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Effect of Short-term Complications After D2 Radical Gastrectomy on Long-term
Survival Rate of Gastric Cancer Patients
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Abstract: Objective To investigate the effect of short-term complications after D2 radical gastrectomy
on long-term survival rate of gastric cancer patients. Methods A retrospective case-control study was
conducted on 421 patients with gastric cancer who underwent D2 radical gastrectomy. According to the short-
term postoperative complications, they were divided into experimental group (complication group, n=76) and
control group (without complication group, n=345). In order to reduce the selection bias, the long-term survival
rate of the two groups was tested by Kaplan-Meier survival analysis method after balancing the variables by
propensity score matching (PSM). Log rank method was used for univariate analysis and Cox multivariate
analysis was used for prognostic factors. Results There was no significant difference in long-term survival
rate between the experimental group and the control group (P>0.05). Histological type, lymph node metastasis
rate and pTNM stage were independent risk factors for long-term survival. Conclusion The short-term
complications after D2 radical gastrectomy have no significant impact on the long-term survival rate of gastric
cancer patients, but it has certain clinical significance to actively prevent and control complications.
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Table 1 Clinicopathological characteristics of patients before and after PSM

Before matching After matching
Characteristics Experimental Control P Experimental Control P
group(n=76) group(n=345) group(n=76) group(n=68)
Age(years) 0.235 0.828
=60 50 170 50 43
<60 26 175 26 25
Gender 0.702 0.983
Female 18 89 18 16
Male 58 256 58 52
Postoperative length of stay(days) <0.001 0.051
=14 69 189 69 45
<14 7 156 7 23
Postoperative chemotherapy 0.495 0.269
Yes 47 235 47 48
No 29 109 29 20
Maximum tumor diameter(cm) 0.433 0.539
<4 31 197 31 31
=4 45 148 45 37
Histological type 0.824 0.226
Adenocarcinoma 61 260 61 56
Mucinous adenocarcinoma 4 22 4 0
Signet ring cell cancer 8 43 8 7
Undifferentiated carcinoma 3 20 3 5
Tumor location 0.350 0.426
Cardia and fundus 24 80 24 18
Gastric body 24 103 24 21
Antrum of stomach 26 152 26 29
Others 2 10 2 0
pTNM stage 0.472 0.881
| 12 76 12 9
| 15 66 15 15
I 49 203 49 44
Differentiation degree 0.312 0.249
Well 4 17 4 2
Moderate 26 89 26 16
Poor and undifferentiated 46 239 46 50
Lymph node metastasis rate(%) 0.673 0.459
0 23 113 23 17
>0-15 19 69 19 12
>15 34 163 34 39
Carcinoma embolus in vascular 0.595 0.911
No 63 250 63 52
Yes 13 95 13 16
Nerve invasion 0.71 0.199
No 40 188 40 43
Yes 36 157 36 25
Lymphatic invasion 0.10 0.215
No 73 330 73 61
Yes 3 15 3 7

Notes: PSM: propensity score matching; Experimental group: complication group; Control group: without complication group.
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Figure 2 Survival curves of gastric cancer patients in subgroups of short-term postoperative complications after PSM
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Table 2 Univariate analysis of prognostic factors of gastric

cancer patients after PSM

e Median
. Ong-term o vival >
Variable survival time P
el (months)
Age (years) 2.711 0.100
=60 41.90 46.2
<60 56.90 61.4
Gender 1.540 0.215
Female 41.20 36.5
Male 49.10 52.9
Postoperative chemotherapy 0.112 0.738
No 42.90 45.8
Yes 49.50 62.8
Maximum tumor diameter(cm) 5.252 0.022
<4 56.50 55.1
=4 40.20 32.5
Histological type 30.723 <0.001
Adenocarcinoma 53.00 56.5
Mucinous adenocarcinoma  50.00 51.1
Signet ring cell cancer 26.70 25.8
Undifferentiated carcinoma  0.00 11.8
Tumor location 7.621 0.055
Cardia and fundus 38.10 32.1
Gastric body 57.80 56.5
Antrum of stomach 47.30 54.0
Others 0.00 20.9
pTNM stage 43.058 <0.001
I 95.20 67.5
I 76.70 63.7
m 26.90 25.7
Lymphatic invasion 6.747 0.009
No 50.00 52.6
Yes 10.00 23.2
Degree of differentiation 12.527 0.002
Well 66.70 61.3
Moderate 66.70 58.5

Poor and undifferentiated  37.50 33.6

Lymph node metastasis rate(%) 51.292 <0.001

0 90.00 65.9
0-15 51.60 58.6
>15 21.90 24 .4
Carcinoma embolus in vascular 18.254 <0.001
No 56.40 57.1
Yes 25.60 22.0
Nerve invasion 28.764 <0.001
No 65.10 61.6
Yes 23.00 25.5
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Table 3 Cox multivariate analysis of prognostic factors of gastric cancer patients after PSM

Variable B SE Wald P Exp(B) 95%CI
Maximum tumor diameter 0.075 0.059 1.598 0.206 1.078 0.959-1.211
Histological type 0.514 0.124 17.051 <0.001 1.672 1.310-2.133
pTNM stage 1.087 0.354 9.436 0.002 2.966 1.482-5.935
Lymph node metastasis rate 1.339 0.527 6.464 0.011 3.816 1.359-10.715
Differentiation degree -0.086 0.281 0.094 0.759 0.918 0.529-1.592
Carcinoma embolus in vascular 0.217 0.273 0.633 0.426 1.242 0.728-2.119
Nerve invasion 0.404 0.258 2.456 0.117 1.498 0.904-2.484
Lymphatic invasion 0.572 0.391 2.138 0.144 1.772 0.823-3.814
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