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Abstract
BACKGROUND 
With the development of minimally invasive surgical techniques, the use of 
laparoscopic D2 radical surgery for the treatment of locally advanced gastric 
cancer (GC) has gradually increased. However, the effect of this procedure on 
survival and prognosis remains controversial. This study evaluated the survival 
and prognosis of patients receiving laparoscopic D2 radical resection for the 
treatment of locally advanced GC to provide more reliable clinical evidence, guide 
clinical decision-making, optimize treatment strategies, and improve the survival 
rate and quality of life of patients.

AIM 
To investigate the survival prognosis and influencing factors of laparoscopic D2 
radical resection for locally advanced GC patients.

METHODS 
A retrospective cohort study was performed. Clinicopathological data from 652 
patients with locally advanced GC in our hospitals from December 2013 to 
December 2023 were collected. There were 442 males and 210 females. The mean 
age was 57 ± 12 years. All patients underwent a laparoscopic D2 radical operation 
for distal GC. The patients were followed up in the outpatient department and by 
telephone to determine their tumor recurrence, metastasis, and survival. The 
follow-up period ended in December 2023. Normally distributed data are 
expressed as the mean ± SD, and normally distributed data are expressed as M 
(Q1, Q3) or M (range). Statistical data are expressed as absolute numbers or 

https://www.f6publishing.com
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percentages; the χ2 test was used for comparisons between groups, and the Mann-Whitney U nonparametric test 
was used for comparisons of rank data. The life table method was used to calculate the survival rate, the Kaplan-
Meier method was used to construct survival curves, the log rank test was used for survival analysis, and the Cox 
risk regression model was used for univariate and multifactor analysis.

RESULTS 
The median overall survival (OS) time for the 652 patients was 81 months, with a 10-year OS rate of 46.1%. Patients 
with TNM stages II and III had 10-year OS rates of 59.6% and 37.5%, respectively, which were significantly 
different (P < 0.05). Univariate analysis indicated that factors such as age, maximum tumor diameter, tumor diffe-
rentiation grade (low to undifferentiated), pathological TNM stage, pathological T stage, pathological N stage (N2, 
N3), and postoperative chemotherapy significantly influenced the 10-year OS rate for patients with locally 
advanced GC following laparoscopic D2 radical resection for distal stomach cancer [hazard ratio (HR): 1.45, 1.64, 
1.45, 1.64, 1.37, 2.05, 1.30, 1.68, 3.08, and 0.56 with confidence intervals (CIs) of 1.15-1.84, 1.32-2.03, 1.05-1.77, 1.62-
2.59, 1.05-1.61, 1.17-2.42, 2.15-4.41, and 0.44-0.70, respectively; P < 0.05]. Multifactor analysis revealed that a tumor 
diameter greater than 4 cm, low tumor differentiation, and pathological TNM stage III were independent risk 
factors for the 10-year OS rate in these patients (HR: 1.48, 1.44, 1.81 with a 95%CI: 1.19-1.84). Additionally, 
postoperative chemotherapy emerged as an independent protective factor for the 10-year OS rate (HR: 0.57, 95%CI: 
0.45-0.73; P < 0.05).

CONCLUSION 
A maximum tumor diameter exceeding 4 cm, low tumor differentiation, and pathological TNM stage III were 
identified as independent risk factors for the 10-year OS rate in patients with locally advanced GC following 
laparoscopic D2 radical resection for distal GC. Conversely, postoperative chemotherapy was found to be an 
independent protective factor for the 10-year OS rate in these patients.

Key Words: Gastric neoplasms; Chinese Laparoscopic Gastrointestinal Surgery Study Group; Laparoscopic surgery; Locally 
advanced gastric cancer; D2 lymph node dissection

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Data from multicenter patients with locally advanced gastric cancer (GC) were collected to compare the differences 
in survival and prognosis between laparoscopic D2 radical surgery and traditional open surgery. The contents of the study 
included postoperative survival rate, postoperative complication rate, postoperative recovery and quality of life. By 
comparing and analyzing the efficacy and safety of the two surgical methods, this study aimed to evaluate the actual effect of 
laparoscopic D2 radical surgery in the treatment of locally advanced GC, provide evidence for the selection of clinical 
surgical methods, and promote the application of minimally invasive surgical techniques in the treatment of GC.

Citation: Sun XM, Liu K, Wu W, Meng C. Survival prognostic analysis of laparoscopic D2 radical resection for locally advanced 
gastric cancer: A multicenter cohort study. World J Gastrointest Surg 2024; 16(8): 2451-2460
URL: https://www.wjgnet.com/1948-9366/full/v16/i8/2451.htm
DOI: https://dx.doi.org/10.4240/wjgs.v16.i8.2451

INTRODUCTION
Gastric cancer (GC) is a malignant tumor with the fifth highest incidence and the fourth highest fatality rate in the world. 
In 2020, the number of GC deaths worldwide exceeded 760000[1-3]. Surgery is an important means of comprehensive 
treatment for GC[4]. The safety and long-term oncological efficacy of laparoscopy in the treatment of early (stage I) GC 
have been confirmed by high-level, evidence-based medical evidence[5]. Up to 80% of GC patients in China are locally 
advanced at first diagnosis and require more difficult D2 radical surgery. In 2009, the Chinese Laparoscopic Gastroin-
testinal Surgery Study Group was established in China, and in 2010, the first multicenter clinical database of laparoscopic 
GC surgery with the largest sample size was established in China. The CLASS-01 study began in 2012 and revealed that 
laparoscopic D2 radical gastrectomy had the same long-term survival benefit as open surgery for locally advanced GC[6-
8]. In fact, it was better than open surgery in many ways. Laparoscopic minimally invasive surgery was recommended for 
the first time in the National Comprehensive Cancer Network Clinical Practice Guidelines for GC (2nd Edition, 2021) as an 
option for the treatment of locally advanced GC[9].

At 11 years of follow-up, a Dutch study revealed that D2 lymph node dissection did not provide any significant 
benefits. However, at 15 years of follow-up, D2 lymph node dissection significantly decreased the rate of local recurrence 
and death from GC, and the overall survival (OS) rate tended to increase.

https://www.wjgnet.com/1948-9366/full/v16/i8/2451.htm
https://dx.doi.org/10.4240/wjgs.v16.i8.2451
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MATERIALS AND METHODS
General information
A retrospective cohort study was used. The clinicopathological data of 652 patients with locally advanced GC in our 
hospitals in the laparoscopic GC surgery multicenter database of the CLASS research group were collected. There were 
442 males and 210 females. The mean age was 57 ± 12 years. The body mass index (BMI) of the 652 patients was 21 ± 3 
kg/m2. There were 396, 232, and 24 patients with Eastern Cooperative Oncology Group (ECOG) scores of 0, 1, and ≥ 2, 
respectively. Of the 652 patients, 130 had preoperative comorbidities. Tumors were located in the lower part of the 
stomach in 517 patients and in the middle part of the stomach in 135 patients, and the patients and their families signed 
informed consent forms.

Inclusion criteria
(1) Preoperative gastroscopy and postoperative histopathological examination both confirmed primary gastric adenocar-
cinoma; (2) Patients who had not previously undergone preoperative chemoradiotherapy or other antitumor therapies; 
(3) Laparoscopic-assisted radical resection of distal GC D2 or D2+ was performed; and (4) Preoperative gastroscopy and 
whole-abdominal enhanced computed tomography (CT) or whole-body positron emission tomography/CT were 
performed, and postoperative histopathological examination confirmed the diagnosis of stage II or III (stage T2N1-3M0, 
stage T3-4N0-3M0) GC.

Exclusion criteria
The exclusion criteria for patients were as follows: (1) Underwent laparotomy or laparoscopic conversion to laparotomy; 
(2) Had a history of gastrectomy; (3) Had a history of other malignant tumors or concurrent malignant tumors; (4) Had 
distant metastasis before and during the operation; (5) Had a postoperative histopathological examination confirming 
stage T4b disease; (6) Had no R0 excision; (7) Had a postoperative survival time less than 1 month; and (8) Were lost to 
follow-up at the first postoperative visit.

Treatment method
All patients underwent a laparoscopic D2 radical operation for distal GC. The surgical procedures and methods used are 
described in the references. For basic principles, refer to the relevant guidelines. The overall surgical principles, lymph 
node dissection standards, and surgical resection scope were in accordance with relevant GC guidelines and operating 
norms of the period, including the 2nd and 3rd editions of the GC Treatment Guidelines of the Japan GC Society and the 
2007 edition of the Laparoscopic and Endoscopic Surgery Group of the Chinese Medical Association Surgery Society. The 
specific reconstruction method depends on the operative experience and personal preference of the surgeon. Adjuvant 
chemotherapy is recommended after surgery.

Observation indices
(1) Surgical information included the following parameters: maximum tumor diameter, number of lymph node 
dissections, number of lymph node metastases, tumor proximal incisional margin, tumor distal incisal margin, tumor 
Borrmann classification, tumor pathological T stage, pathological N stage, and pathological TNM stage; (2) Follow-up 
information: The number of patients followed up, follow-up time, postoperative recurrence and metastasis, and overall 
postoperative survival were obtained; and (3) Analysis of prognostic factors included sex, age, BMI, ECOG score, intrao-
perative blood transfusion, complications, maximum tumor diameter, tumor location, Borrmann classification, tumor 
differentiation degree, pathological TNM stage, pathological T stage, pathological N stage, method of digestive tract 
reconstruction, lymph node dissection, proximal resection margin of tumor, distal resection margin of tumor, combined 
organ resection, postoperative chemotherapy, number of lymph node dissections, complications, and Clavien-Dindo 
grade ≥ III complications.

Evaluation criteria
Postoperative complications were assessed according to the Clavien-Dindo surgical complication grading system. The 
pathological TNM staging criteria refer to the 7th edition of the American Cancer Society Tumor Staging.

Follow-up visit
The patients were followed up in the outpatient department and by telephone to determine their tumor recurrence, 
metastasis, and survival. The follow-up period ends in December 2023.

Statistical analysis
SPSS 26.0 statistical software and R language software (ver. 3.4.3) were used for analysis. Normally distributed data are 
expressed as the mean ± SD, and normally distributed data are expressed as M (Q1, Q3) or M. Statistical data are 
expressed as absolute numbers or percentages; the χ2 test was used for comparisons between groups, and the Mann-
Whitney U nonparametric test was used for comparisons of rank data. The Cox risk regression model was used for 
univariate and multivariate analyses, and P < 0.05 was considered to indicate statistical significance.
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RESULTS
Operation situation
Of the 652 patients, 617 underwent D2 lymph node dissection, and 35 underwent D2 + lymph node dissection. Billroth II 
anastomosis was used in 348 patients, Billroth I anastomosis in 218 patients, Roux-en-Y anastomosis in 25 patients, and 
other anastomoses in 61 patients. Twelve patients underwent combined organ resection (1 patient who underwent 
combined partial transverse colon resection, 1 patient who underwent combined partial small intestine resection, 3 
patients who underwent combined gallbladder resection, and 7 patients who underwent combined gallbladder resection). 
There were 569 patients who received intraoperative transfusions and 83 patients who did not receive intraoperative 
transfusions.

Pathological examination after the operation
The maximum tumor diameter of the 652 patients was 4.5 ± 2.0 cm. There were 26 (19, 35) lymph node dissections, of 
which 570 were > 15 and 82 were ≤ 15. The number of lymph node metastases was 4 (1, 9). The proximal incisal margin of 
the tumor was 4.8 ± 1.6 cm, and the distal incisal margin of the tumor was 4.5 ± 1.5 cm. Among the 652 patients, 255 had 
Borrmann type I to II, 334 had Borrmann type III to IV, and 63 lacked Borrmann type data. The degree of tumor differen-
tiation was high (medium-differentiated) in 171 patients, low (undifferentiated) in 430 patients, and absent in 51 patients. 
There were 123, 253, and 276 patients with T2, T3, and T4a disease in the T stage of tumor pathology; 116, 131, 214, and 
191 patients with N0, N1, N2, and N3 disease in the N stage of pathology; and 260 and 392 patients with II and III 
diseases in the TNM stage, respectively.

Postoperative recovery and complications
For 652 patients, the first time of getting out of bed was 3 (2, 4) days, the first time of anal exhaust was 4 (3, 5) days, the 
first time of eating liquid food was 5 (4, 6) days, and the postoperative hospital stay was 10 (9, 13) days. Among the 652 
patients, 69 had complications after surgery. Of these, 54 had complications related to the operation, 20 had complications 
related to the body as a whole, and 5 had both operation-related and systemic complications.

Additionally, 60 patients had Clavien-Dindo grade I to II complications, and 3, 5, and 1 patients had Clavien-Dindo 
grade I to II complications. Among the patients with grade I to II complications, there were 19 cases of duodenal residual 
fistula, 18 cases of respiratory complications, 11 cases of gastroparesis, 6 cases of poor wound healing and bleeding, 5 
cases of abdominal infection, 4 cases of chylorrhea, 3 cases of digestive tract bleeding, and 1 case each of anastomotic 
fistula, intestinal obstruction, and urinary system complications III.

Among the patients with Grade A complications, there were 2 cases of abdominal infection and 1 case of duodenal 
residual fistula, chylorrhagia, or intestinal obstruction. There were 2 cases of grade IIIb complications, 2 of intestinal 
obstruction, 1 of anastomotic fistula, one of anastomotic stenosis, one of abdominal hemorrhage, and one of digestive 
tract hemorrhage; one patient with a grade A complication had a respiratory system complication. Multiple complications 
may be associated with the same patient. Among surgical complications and systemic complications, the most common 
were duodenal residual fistulas (3.07%, 20/652) and respiratory complications (2.91%, 19/652), respectively. All 69 
patients were successfully cured and discharged from the hospital after treatment.

Follow-up situation
All 652 patients were followed up for 110-193 months, and the median follow-up time was 124 months. Among the 298 
patients with postoperative recurrence and metastasis, 255 patients had recurrence and metastasis ≤ 5 years after surgery, 
and 43 patients had recurrence and metastasis > 5 years after surgery. There was no significant difference in the 
recurrence or metastasis type between the two patients (P > 0.05). There was no significant difference between patients 
with distant metastasis ≤ 5 years and those with distant metastasis > 5 years after surgery, peritoneal metastasis, local 
recurrence, multiple recurrence and metastasis, or recurrence and metastasis at other sites (P > 0.05). There was a 
significant difference in TNM stage between patients with recurrence and metastasis ≤ 5 years and those with recurrence 
and metastasis > 5 years after surgery (P < 0.05).

There was no statistically significant difference in the pathological T stage (P > 0.05). Further analysis revealed no 
statistically significant difference in the T2 stage or T3 stage of pathology between the two groups (P > 0.05), and there 
was a statistically significant difference in the T4a stage between the two groups (P < 0.05). The comparison of 
pathological N stages revealed statistically significant differences (P < 0.05), as shown in Table 1.

The median OS time for the 652 patients was 81 months, with a 10-year OS rate of 46.1%. The 10-year OS rates for 
patients with TNM stages II and III were 59.6% and 37.5%, respectively, showing a statistically significant difference (χ2 = 
35.29, P < 0.001) (Figure 1A). Further analysis revealed that the 10-year OS rates for patients with TNM stages IIA, IIB, 
IIIA, IIIB, and IIIC were 65.6%, 55.8%, 46.9%, 37.1%, and 24.0%, respectively (χ2 = 55.06, P < 0.001) (Figure 1B). For 
patients with stage T2, T3, or T4a disease, the 10-year OS rates were 55.2%, 46.5%, and 41.5%, respectively, which were 
significantly different (χ2 = 8.39, P = 0.014) (Figure 1C). Additionally, the 10-year OS rates for patients with stages N0, N1, 
N2, and N3 disease were 63.7%, 56.2%, 48.5%, and 26.4%, respectively, which were statistically significant (χ2 = 54.89, P < 
0.001) (Figure 1D).

Analysis of prognostic factors
Sex, BMI, ECOG score, intraoperative blood transfusion, comorbidities, tumor location, Borrmann classification, digestive 
tract reconstruction mode, lymph node dissection, proximal resection margin of the tumor, distal resection margin of the 
tumor, combined organ resection, number of lymph nodes dissected, complications, and Clavien-Dindo grade ≥ III 
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Table 1 Comparison between 298 locally advanced gastric cancer patients with the time to postoperative recurrence and metastasis ≤ 5 
years and > 5 years after laparoscopic assisted D2 radical distal gastrectomy

Clinical pathological 
factors

Recurrence and metastasis within ≤ 5 
years after surgery, n = 255

Recurrence and metastasis after 
surgery > 5 years, n = 43

Statistical 
value P value

Types of recurrence and 
metastasis

- - χ2 = 5.52 0.238

Distant metastasis 21 5 χ2 = 0.53 0.466

Peritoneal metastasis 69 9 χ2 = 0.72 0.398

Local recurrence 37 10 χ2 = 2.12 0.146

Multiple relapses and 
metastases

52 4 χ2 = 2.9 0.085

Recurrence and metastasis in 
other parts

76 15 χ2 = 0.45 0.503

Pathological TNM staging - - - -

Stage II 62 23

Stage III 193 20

χ2 = 15.36 < 0.001

Pathological T-staging - - Z = -1.80 0.07

    T2 42 9 χ2 = 0.52 47

    T3 95 21 χ2 = 2.08 0.150

    T4a 118 13 χ2 = 3.84 0.049

Pathological N-staging - - Z = -3.34 0.001

    NO 19 12 χ2 = 16.52 < 0.001

    N1 44 5 χ2 = 0.85 0.357

    N2 85 18 χ2 = 1.18 0.277

    N3 107 8 χ2 = 8.47 0.004

complications did not affect the D2 root diameter of laparoscopic distal GC patients. Factors related to the 10-year OS rate 
of patients with locally advanced GC after treatment were identified (P > 0.05) (Table 2).

The results of the multifactor analysis showed that the maximum diameter of the tumor was > 4 cm, and the degree of 
tumor differentiation was low (P < 0.05). After laparoscopic D2 radical resection for distal GC, chemotherapy after 
surgery was a protective factor for an OS rate greater than 10 years for people with locally advanced GC (P < 0.05) 
(Table 3).

DISCUSSION
The findings of the GASTRIC study group show that disease-free survival can be used as a substitute for total survival in 
GC clinical studies, but total survival is always the gold standard for evaluating long-term oncological efficacy. The latest 
follow-up results from the CLASS-01 study evaluated long-term oncological outcomes using 5-year OS. Based on the 
above evaluation methods of domestic and foreign research groups, our team used the 10-year OS rate to evaluate the 
long-term oncological efficacy of this study[10-14].

The 10-year survival rates of 652 patients at corresponding stages collected in this study from December 2013 to 
December 2023 were 46.1%, 65.6%, 55.8%, 46.9%, 37.1%, and 24.0%, respectively, which were slightly greater than those in 
the above study on open GC[15]. The reason may be that this study included patients with stage T4b disease (611 
patients), stage M1 disease (427 patients), and nonradical resection (631 patients), which affected the long-term survival 
outcome of the whole group and of patients in each stage[16]. The results of a study that included the United States SEER 
database and a large sample of GC patients in China showed that the 10-year OS rate of patients with GC in these two 
countries was 32.2%[17-20]. The above indicators were all lower than the 10-year survival rates of patients at each corres-
ponding stage in this study. The author believes that the most likely reason is that the SEER database lacks detailed 
records of patients' adjuvant chemotherapy and D2 lymph node dissection, the incidence of GC is low in the United 
States, neoadjuvant chemotherapy is more common, and more GC patients undergo surgery with a low degree of radical 
treatment[21]. Therefore, some patients who did not receive adjuvant chemotherapy or standard D2 lymph node 
dissection were included in the study, resulting in poor long-term survival outcomes. Another Brazilian study showed 
that the 10-year OS rate was 30.6% in 526 patients who underwent laparotomy with D2 radical resection for GC; however, 
the study included 62 stage IV patients[22]. This study concluded that the inclusion of stage IV patients was the main 
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Table 2 Univariate analysis of overall survival rate of locally advanced gastric cancer patients undergoing laparoscopic D2 radical 
distal gastrectomy

Clinical pathological factors β value SE Wald value Hazard ratio 95%CI P value

Sex as female/male 0.03 0.11 0.07 1.03 0.82-1.30 0.788

Age 0.37 0.12 9.58 1.45 1.15-1.84 0.002

Body mass index -0.25 0.19 1.76 0.78 0.54-1.13 0.19

Scoring for EUSSCG - - 1.97 - - 0.37

1-0 -0.04 0.12 0.09 0.97 0.77-1.21 0.77

≥ 2 0.36 0.28 1.71 1.44 0.84-2.47 0.19

Intraoperative blood transfusion 0.14 0.16 0.82 1.15 0.85-1.56 0.37

Hejing syndrome 0.10 0.13 0.59 1.11 0.85-1.44 0.44

Maximum diameter of the tumor in > 4 cm to ≤ 4 cm 0.49 0.11 20.35 1.64 1.32-2.03 < 0.001

Tumor location 0.00 0.14 0.06 0.97 0.74-1.27 0.81

Remmunm typing - - 2.16 - - 0.34

Type III-IV is more common than Type I-II 0.07 0.12 0.32 1.07 0.85-1.34 0.57

Unknown ratio of type I to type II -0.23 0.21 1.22 0.80 0.53-1.19 0.27

degree of tumor differentiation - - 5.99 - - 0.05

Low undifferentiated to high medium differentiated 0.31 0.13 5.57 1.37 1.05-1.77 0.02

Unknown high to medium differentiation 0.10 0.23 0.20 0.11 0.71-0.73 0.65

Pathological TNM staging 0.72 0.12 35.29 2.05 1.62-2.59 < 0.001

Pathological T-staging 0.26 0.11 5.69 1.30 1.05-1.61 0.02

Pathological N-staging - - 55.20 - - < 0.001

    N1 0.26 0.21 0.48 1.30 0.85-1.97 0.22

    N2 0.52 0.19 7.88 1.68 .17-2.42 0.01

    N3 1.13 0.18 37.78 3.08 2.15-4.41 < 0.00

Gastrointestinal reconstruction methods - - 4.49 - - 0.21

Billroth II matches better than Billroth I matches 0.08 0.12 0.41 1.08 0.85-1.37 0.52

Roux-en-Y matches better than Billroth I matches 0.02 0.29 0.00 1.02 0.58-1.82 0.94

Other matches better than Billroth I 0.40 0.19 4.40 1.50 1.03-2.18 0.13

Lymph node dissection -0.17 0.24 0.46 0.85 0.53-1.36 0.94

Tumor proximal margin 0.00 0.01 0.02 1.00 0.99-1.0 0.88

Distal margin of tumor resection 0.00 0.00 0.02 1.00 0.99-1.0 0.90

Combined organ resection 0.77 0.58 1.78 2.17 0.70-6.75 0.18

Postoperative chemotherapy -0.59 0.12 24.40 0.56 0.44-0.70 < 0.001

Number of lymph node dissection 0.11 0.17 0.44 1.12 0.80-1.57 0.51

Complications 0.09 0.17 0.26 0.10 0.78-1.52 0.61

Clavien-Dindo ≥ Grade III complications -0.18 0.50 0.13 0.84 0.31-2.24 0.72

reason for the lower 10-year OS rate of patients who underwent laparoscopic D2 radical gastrectomy for GC.
If laparoscopic surgery is used to treat locally advanced GC, especially for pathological T4a tumors with serous 

membrane involvement, there is a chance that the tumor cells will spread, and the peritoneum will become implanted 
under the pneumoperitoneum[23]. Therefore, long-term observation of the survival, recurrence, and metastasis character-
istics of patients with this type of GC after laparoscopic surgery has important clinical significance and is also the main 
reason why this study focused on the 10-year survival of patients with locally advanced GC in pathological TNM stages II 
and III. Among the 652 patients in this study, 298 had postoperative recurrence and metastasis, among which peritoneal 
metastasis accounted for the greatest proportion (26.17%, 78/298). Peritoneal metastasis is the most common type of 
postoperative recurrence of GC, which is consistent with the recurrence and metastasis reported in many traditional open 
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Table 3 Multivariate analysis of overall survival rate of locally advanced gastric cancer patients undergoing laparoscopic D2 radical 
distal gastrectomy

Clinical pathological factors β value SE Wald value Hazard ratio 95%CI P value

Ages of > 65 years to ≤ 65 years 0.24 0.12 3.73 1.27 0.99-1.61 0.053

Maximum diameter of the tumor of > 4 cm to ≤ 4 cm 0.39 0.11 12.19 1.48 1.19-1.84 < 0.001

Degree of tumor differentiation 10.08 0.006

Low undifferentiated to high medium differentiated 0.37 0.14 7.36 1.44 1.11-1.88 0.007

Unknown high to medium differentiation -0.07 0.23 0.10 0.93 0.60-1.46 0.753

Pathological TNM staging of stage III compared to stage 
II

0.59 0.12 23.41 1.81 1.42-2.30 < 0.001

Postoperative chemotherapy -0.56 0.12 20.81 0.57 0.45-0.73 < 0.001

Figure 1 Survival outcome of laparoscopic D2 radical surgery for locally advanced gastric cancer. A: Overall survival curve of 652 patients with 
locally advanced gastric cancer in pathological TNM stages II and III after laparoscopic D2 radical treatment for distal gastric cancer; B: Overall survival curve of 
patients with locally advanced gastric cancer at pathological TNM stage IA, IIB, IIIA, IIIB, IIIC after laparoscopic D2 radical treatment for distal gastric cancer; C: 
Overall survival curve of patients with T2, T3 and T4a locally advanced gastric cancer after laparoscopic D2 radical resection for distal gastric cancer; D: Overall 
survival curve of patients with stage N0, stage N1, stage N2 and stage N3 locally advanced gastric cancer after laparoscopic D2 radical resection for distal gastric 
cancer.

GC studies. In this study, 43.96% (131/298) of patients with postoperative recurrence and metastasis had stage T4a 
disease according to pathology[24-26]. The high incidence of recurrence and metastasis in patients with late pathological 
T stage disease may be the main reason for the large proportion of peritoneal metastasis cases[26-28].

No recurrence or metastasis at 5 years after radical surgery is generally considered "clinically cured." However, due to 
the lack of > 5 years of survival data, few studies have reported the risk and characteristics of recurrence and metastasis > 
5 years after laparoscopic surgery for advanced GC[29]. In this study, 43 patients experienced recurrence or metastasis > 5 
years after surgery. This suggests that even if there is no tumor survival for 5 years, regular follow-up is still necessary to 
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guard against tumor recurrence and metastasis. Further analysis revealed no significant difference in the incidence of GC 
recurrence or metastasis between the two groups[30]. However, it is worth noting that the patients who experienced 
recurrence and metastasis ≤ 5 years after surgery were mainly in pathological TNM stage III, T4a, and N3. The patients 
with recurrence and metastasis > 5 years after surgery were mainly in TNM stages II and N0. The above results showed 
that patients with locally advanced GC with serous membrane involvement, more lymph node metastasis, and a later 
TNM stage were more likely to experience recurrence and metastasis in the early postoperative period[31]. However, 
patients with locally advanced GC without lymph node metastasis and an early pathological TNM stage have a greater 
risk of recurrence and metastasis after 5 years of survival without a tumor[32-34].

The results of the CLASS-01 study showed that the 5-year OS rates of GC patients with different pathological TNM 
stages in the laparoscopic group were 91% in stage A, 81% in stage B, 73% in stage A, 47% in stage B, and 28% in stage C
[35]. This study investigated how long people with different pathological TNM stages had lived for 10 years. The OS rate 
was 65.6% for stage A, 55.8% for stage B, 46.9% for stage A, 37.1% for stage B, and 24.0% for stage C. The later the stage of 
the tumor was, the smaller the difference between the 5-year OS rate and the 10-year OS rate, and the more gradual the 
decline in the 5- to 10-year postoperative OS rate. In other words, for patients who have successfully survived for 5 years, 
the later the tumor stage, the greater the probability of continuing to survive for 5 years, and the less obvious the decline 
in survival rate after 5 to 10 years. Conditional survival can explain this phenomenon[36]. The traditional survival 
assessment is based on clinicopathological indicators determined at the time of diagnosis and operation and does not 
consider the influence of the existing survival time on the subsequent survival time[37]. Conditional survival refers to the 
possibility of surviving for additional years and/or months on the basis of having survived for a certain period of time, 
which fully considers the dynamic change in survival time and changes in survival time[38].

CONCLUSION
Laparoscope-assisted D2 radical resection for locally advanced GC has a satisfactory 10-year oncologic effect. Patients 
with TNM stage III, T4a, and N3 disease had a high recurrence and metastasis ratio ≤ 5 years after surgery, while those 
with TNM stage II and N0 disease had a high recurrence and metastasis ratio > 5 years after surgery. The largest tumor 
was more than 4 cm in size, and it was not very differentiated. The long-term oncological efficacy of laparoscopic 
treatment for locally advanced GC needs to be further verified by prospective randomized controlled studies with large 
sample sizes.
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