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Abstract
BACKGROUND 
Totally laparoscopic gastrectomy (TLG) entails both gastrectomy and gastro-
intestinal reconstruction under laparoscopy. Compared with laparoscopic assisted 
gastrectomy (LAG), TLG has been demonstrated in many studies to require a 
smaller surgical incision, result in a faster postoperative recovery and less pain 
and have comparable long-term efficacy, which has been a research hotspot in 
recent years. Whether TLG is equally safe and feasible for elderly patients remains 
unclear.

AIM 
To compare the short-term efficacy of and quality of life (QOL) associated with 
TLG and LAG in elderly gastric cancer (GC) patients.

METHODS 
The clinicopathological data of 462 elderly patients aged ≥ 70 years who 
underwent LAG or TLG (including distal gastrectomy and total gastrectomy) 
between January 2017 and January 2022 at the Department of General Surgery, 
First Medical Center, Chinese PLA General Hospital were retrospectively 
collected. A total of 232 patients were in the LAG group, and 230 patients were in 
the TLG group. Basic patient information, clinicopathological characteristics, 
operation information and QOL data were collected to compare efficacy.

https://www.f6publishing.com
https://dx.doi.org/10.4240/wjgs.v14.i9.950
mailto:weibo@301hospital.com.cn
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RESULTS 
Compared with those in the LAG group, intraoperative blood loss in the TLG group was 
significantly lower (P < 0.001), and the time to first flatus and postoperative hospitalization time 
were significantly shorter (both P < 0.001). The overall incidence of postoperative complications in 
the TLG group was significantly lower than that in the LAG group (P = 0.01). Binary logistic 
regression results indicated that LAG and an operation time > 220 min were independent risk 
factors for postoperative complications in elderly patients with GC (P < 0.05). In terms of QOL, no 
statistically significant differences in various preoperative indicators were found between the LAG 
group and the LTG group (P > 0.05). Compared with the laparoscopic-assisted total gastrectomy 
group, patients who received totally laparoscopic total gastrectomy had lower nausea and 
vomiting scores and higher satisfaction with their body image (P < 0.05). Patients who underwent 
laparoscopic-assisted distal gastrectomy were more satisfied with their body image than patients 
in the totally laparoscopic distal gastrectomy group (P < 0.05).

CONCLUSION 
TLG is safe and feasible for elderly patients with GC and has outstanding advantages such as 
reducing intracorporeal blood loss, promoting postoperative recovery and improving QOL.

Key Words: Totally laparoscopic gastrectomy; Laparoscopic assisted gastrectomy; Gastric cancer; Elderly 
patients; Efficacy comparison; Quality of life

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Compared with laparoscopic assisted gastrectomy (LAG), totally laparoscopic gastrectomy 
(TLG) has been demonstrated to have many advantages in previous studies. However, whether TLG is 
safe and feasible for elderly gastric cancer (GC) patients was unclear before our work. In this study, we 
compared short-term outcomes between TLG and LAG groups and assessed patients’ quality of life 
(QOL) before surgery and 3 mo after surgery. We found that TLG is safe and feasible for elderly patients 
with GC and has outstanding advantages such as reducing intracorporeal blood loss, promoting 
postoperative recovery and improving QOL.

Citation: Zhao RY, Li HH, Zhang KC, Cui H, Deng H, Gao JW, Wei B. Comparison of short-term efficacy 
between totally laparoscopic gastrectomy and laparoscopic assisted gastrectomy for elderly patients with gastric 
cancer. World J Gastrointest Surg 2022; 14(9): 950-962
URL: https://www.wjgnet.com/1948-9366/full/v14/i9/950.htm
DOI: https://dx.doi.org/10.4240/wjgs.v14.i9.950

INTRODUCTION
China has a high incidence of gastric cancer (GC), and GC incidence and mortality both rank second 
among malignant tumors[1], resulting in serious health and medical burdens for Chinese people. 
Despite slight decreases in GC incidence and mortality with the improvements in diagnosis and 
treatment, they have gradually increased for elderly patients with GC[2]. Therefore, reasonable 
treatment regimens still need to be developed for elderly patients with GC.

In 1994, Kitano et al[3] carried out the first laparoscopic gastrectomy (LG)[3]. In recent years, an 
increasing number of multicenter clinical studies have confirmed that LG has comparable surgical safety 
and long-term prognosis compared to those who received open gastrectomy[4-6]. Therefore, minimally 
invasive surgery, i.e., laparoscopy, has become an alternative surgical approach for the treatment of GC. 
Gastrointestinal reconstruction is a key step in LG. With continuous improvements in surgeons’ skills 
and improvements in intracorporeal staplers, totally laparoscopic gastrectomy (TLG) with complete 
intracorporeal anastomosis has become a research hotspot. Previous studies have shown that compared 
with laparoscopic assisted gastrectomy (LAG) or open gastrectomy, TLG requires a smaller incision, 
induces less postoperative pain and improves postoperative quality of life (QOL)[7,8]. These advantages 
are also shown in patients who have received the neoadjuvant chemotherapy[9].

Because of the advantages of TLG and significant advancement in intracorporeal operation, the 
number of studies concerning TLG is increasing. A multicenter prospective study focusing on the effects 
of totally laparoscopic distal gastrectomy (TLDG) or laparoscopic-assisted distal gastrectomy (LADG) 
on postoperative QOL is being performed in South Korea[10]. However, it is still unclear whether TLG 
is identically safe and feasible for elderly patients. Therefore, we conducted this study to provide a 

https://www.wjgnet.com/1948-9366/full/v14/i9/950.htm
https://dx.doi.org/10.4240/wjgs.v14.i9.950
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proof for the application of TLG for elderly patients by comparing the short-term efficacy and QOL 
between elderly GC patients who received TLG or LAG.

MATERIALS AND METHODS
Patients
The inclusion criteria were as follows: (1) Age ≥ 70 years; (2) Gastric adenocarcinoma confirmed by 
preoperative gastroscopic pathology, endoscopic ultrasonography, abdominal computed tomography 
(CT) or positron emission tomography-CT; and (3) Postoperative pathological staging of Ia-IIIc. The 
exclusion criteria were as follows: (1) Intraoperative conversion to open surgery for any reason; (2) 
American Society of Anesthesiologists (ASA) classification > grade III; (3) Gastric stump cancer treated 
by gastric surgery; (4) Previous proximal gastrectomy; and (5) Absence of clinical and pathological data.

Based on the above criteria, clinical and pathological data were retrospectively collected from 462 
elderly GC patients who underwent TLG or LAG at the Department of General Surgery, First Medical 
Center, Chinese PLA General Hospital between January 2017 and January 2022, including 230 patients 
in the TLG group and 232 patients in the LAG group. The clinicopathological characteristics of the 
patients are provided in Table 1. This study meets the requirements of the Declaration of Helsinki and 
has been approved by the Research Ethics Committee of Chinese PLA General Hospital (Approval 
Number: S2021-605-01).

Surgical approach
The surgical procedure was performed in accordance with the Chinese Guidelines for laparoscopic 
gastrectomy for gastric cancer (2016 edition). The scope of surgical resection and lymph node dissection 
was based on the standard criteria established by the Japanese gastric cancer treatment guidelines 2018 (5th 
edition)[11]. D2 Lymph node dissection was performed for all patients who underwent distal or total 
gastrectomy. The intracorporeal gastrointestinal reconstruction procedure in the TLG group was 
performed in accordance with the Chinese Expert consensus and surgical operation guidelines for 
gastrointestinal reconstruction in totally laparoscopic gastrectomy (2018 edition). After completing intracor-
poreal reconstruction, a small upper abdominal median incision (length of incision ≤ 7 cm) was made 
for specimen removal only. After lymph node dissection in the LAG group, the upper abdominal 
median incision (incision length ≤ 10 cm) was used to remove the specimens, and the extracorporeal 
gastrointestinal reconstruction was performed. A circular anastomosis was performed at the esophago-
jejunal anastomotic site in laparoscopic assisted total gastrectomy (LATG). In totally laparoscopic total 
gastrectomy (TLTG), a linear anastomosis, including overlap or π anastomosis, was performed at the 
esophagojejunal anastomotic site. The methods for gastrointestinal reconstruction were selected based 
on the surgeon’s preferences and executed in accordance with standardized procedures.

Definition and classification of postoperative complications
The incidence and severity of complications within 30 d after surgery were assessed[12] using the 
Clavien–Dindo classification. The evaluation criteria mainly included the following: (1) Grade I: Any 
deviation from the normal postoperative recovery process but without the need for drugs, surgical 
intervention, endoscopy or interventional therapy; (2) Grade II: A need for drug therapy including 
blood transfusion, or total parenteral nutrition (except antiemetic, antipyretic, analgesic, diuretic, 
rehydration and other symptomatic drug therapy); (3) Grade III: Surgical intervention, endoscopy or 
interventional treatment needed (Grade IIIa, does not require general anesthesia; Grade IIIb, requires 
general anesthesia); (4) Grade IV: Life-threatening condition with treatment needed in the intensive care 
unit (Grade IVa, single organ failure; Grade IVb, multiple organ failure); and (5) Grade V: Death. In this 
study, complications within 30 d after surgery were defined as Clavien–Dindo grade ≥ II, and severe 
complications within 30 d after surgery were defined as Clavien–Dindo grade ≥ IIIa because of the 
limitation associated with a retrospective study design.

QOL questionnaire and scoring method
In this study, the Chinese versions of the European Organization for Research and Treatment of Cancer 
Quality of Life Core Questionnaire (EORTC QLQ-C30)[13] and QLQ-ST022[14] were used to assess the 
QOL of patients before and 3 mo after surgery. The EORTC QLQ-C3O is a core scale for all cancer 
patients, with a total of 30 items. Among them, items 29 and 30 are scored using 7 grade options, which 
are assigned 1 to 7 points based on the answer options. Other items are scored using 4 grade options, i.e.
, not at all, a little, quite a bit, and very much, and are assigned 1 to 4 points when scoring. The QLQ-C30 
questionnaire is divided into 15 domains, including 5 functional domains (physical, role, cognitive, 
emotional, and social functioning), 3 symptom domains (fatigue, pain and nausea and vomiting), 1 
overall QOL domain and 6 single items (each as a domain). The QLQ-STO22 includes 22 items related to 
the QOL of GC patients and consists of 9 scales, including dysphagia, pain, reflux, eating restriction, 
anxiety, dry mouth, taste, body shape and hair loss.
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Table 1 Clinical and pathological characteristics of laparoscopic assisted gastrectomy and totally laparoscopic gastrectomy group for 
elderly patients (mean ± SD)

Characteristics LAG group (n = 232) TLG group (n = 230) P value
Gender 0.472

Male 183 175

Female 49 55

Age (yr) 74.62 ± 3.80 74.69 ± 4.10 0.848

BMI (kg/m2) 23.31 ± 3.08 23.64 ± 3.46 0.285

aCCI score, n (%) 0.608

0-4 188 182

> 4 44 48

ASA score, n (%) 0.426

I 1 1

II 177 168

III 54 61

History of abdominal surgery 0.232

No 189 177

Yes 43 53

Tumor resection 0.163

Distal 125 109

Total 107 121

Neoadjuvant chemotherapy 0.201

No 223 215

Yes 9 15

Tumor diameters (cm) (median, IQR) 4.00 (2.58-6.00) 4.00 (2.65-5.5) 0.230

pT 0.895

T0 2 0

T1 38 43

T2 36 37

T3 116 107

T4 40 43

pN 0.544

N0 83 77

N1 33 33

N2 49 48

N3 67 72

pTNM 0.857

0 2 0

I 52 60

II 65 57

III 113 113

Nerve invasion 0.249

Yes 71 82
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No 161 148

Vascular invasion 0.685

Yes 91 86

No 141 144

Differentiation 0.945

Well/moderate 151 149

Poor/undifferentiated 81 81

LAG: Laparoscopic assisted gastrectomy; TLG: Totally laparoscopic gastrectomy; aCCI: Age-adjusted Charlson Comorbidity Index; BMI: Body mass index; 
ASA: American Society of Anesthesiologists; SD: Standard deviation; IQR: Interquartile range.

Statistical analysis
SPSS 26.0 statistical software was used for analysis. Normally distributed measurement data are 
expressed as the mean ± SD. Categorical data are expressed as n (%). Data with a skewed distribution 
are expressed as the median (interquartile range). Binary logistic regression was used to analyze the 
relationships between postoperative complications and clinical and pathological factors. Factors with P 
< 0.20 in the univariate analysis were included in the multivariate analysis. P < 0.05 was considered 
statistically significant.

RESULTS
Clinical and pathological characteristics
Among the 462 patients, 183 males and 49 females were included in the TLG group, with an average age 
of 74.69 ± 4.10 years, and 175 males and 55 females were included in the LAG group, with an average 
age of 74.62 ± 3.80 years. No significant differences in clinical characteristics, such as age, sex, body mass 
index, age-adjusted Charlson comorbidity index score, ASA score, a history of abdominal surgery and 
the range of surgical resection, were identified between 2 groups (P > 0.05). In terms of pathological 
characteristics, no significant differences in pathologic T stage, pathologic N stage, pTNM stage, tumor 
size, nerve invasion, vascular invasion or tumor differentiation were found between the 2 groups, 
suggesting that the baseline characteristics of the 2 groups were comparable (Table 1).

In the subgroup analysis, we compared the baseline characteristics between the TLTG group and 
LATG groups and between the TLDG and LADG groups. The results suggested that the tumor diameter 
in the TLDG group was smaller than that in the LADG group (P = 0.035). No significant differences 
were noted between other clinicopathological indicators (P > 0.05, Supplementary Table 1).

Perioperative outcomes and postoperative recovery
The perioperative outcomes are presented in Table 2. Compared with those in the LAG group, intraop-
erative blood loss in the LTG group was significantly lower [100 (50-100) mL vs 100 (50-200) mL] (P < 
0.001), the time to first flatus was significantly shorter [(3.79 ± 1.15) d vs (4.43 ± 1.20) d] (P < 0.001), and 
the postoperative hospitalization time was shorter [7.75 (6.0-9.0) d vs 8.0 (7.0-10.0) d] (P < 0.001). No 
significant differences in the operation time, anastomosis methods, numbers of retrieved lymph nodes 
or R0 resection rates were observed between the 2 groups (P > 0.05). In terms of postoperative complic-
ations, the overall incidence of postoperative complications in the TLG group was significantly lower 
than that in the LAG group (16.5% vs 26.3%, P = 0.01). Additionally, no significant differences in the 
incidence of anastomotic-related complications (2.6% vs 3.4%, P = 0.599) or the incidence of severe 
complications (3.9% vs 4.3%, P = 0.830) were found between the TLG and LAG groups.

The results of the subgroup analysis indicated that the operation time in the TLDG group was 
significantly shorter than that in the LADG group [(201.82 ± 45.35) min vs (217.88 ± 49.08) min, P = 0.01]. 
In terms of intraoperative blood loss, the time to first flatus, and postoperative hospitalization time, TLG 
showed significant advantages over LAG in either distal or total gastrectomy (Supplementary Table 2).

We further explored risk factors for postoperative complications (Table 3). Univariate analysis 
indicated that TLG and LAG were associated with postoperative complications (P = 0.011). We included 
factors with P < 0.02 in the multivariate analysis. The results indicated that LAG and an operation time 
> 220 min were independent risk factors for postoperative complications in elderly patients with GC (P 
< 0.05). For the comparisons between LDG and LTG, the results suggested that a long tumor diameter > 
3 cm and an operation time > 220 min were independent risk factors for postoperative complications in 
the LDG group (P < 0.05). No independent risk factors for postoperative complications were observed in 
the LTG group, as shown in Supplementary Table 3.

https://f6publishing.blob.core.windows.net/7776c0d2-f9c2-4564-8973-9443d390288e/WJGS-14-950-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/7776c0d2-f9c2-4564-8973-9443d390288e/WJGS-14-950-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/7776c0d2-f9c2-4564-8973-9443d390288e/WJGS-14-950-supplementary-material.pdf
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Table 2 Perioperative outcomes between laparoscopic assisted gastrectomy and totally laparoscopic gastrectomy group for elderly 
patients (mean ± SD)

Variable LAG group (n = 232) TLG group (n = 230) P value

Surgical time, min 221.34 ± 54.96 216.48 ± 52.53 0.332

Blood loss, ml (median, IQR) 100.0 (50.0-200.0) 100.0 (50.0-100.0) 0.000

Anastomotic approach

B1 17 14

B2 (+Braun) 39 36

Roux-en-Y 176 180

Retrieved lymph nodes, n 29.32 ± 11.27 30.69 ± 12.65 0.218

Extent of resection

R0 218 215

R1/R2 14 15

Time to first flatus, d 4.43 ± 1.20 3.79 ± 1.15 0.000

Postoperative day, d (median, IQR) 8.0 (7.0-10.0) 7.75 (6.0-9.0) 0.000

Total complication rate (%) 61 (26.3) 38 (16.5) 0.010

Anastomotic-related complication rate (%) 8 (3.4) 6 (2.6) 0.599

Clavien-Dindo classification

Grade II

Deep venous thrombosis 1 1

Lymphatic leakage 1 0

Gastroplegia 1 2

Anaphylaxis 1 1

Ileus 0 1

Cardiac failure 1 0

Hypoproteinemia 10 7

Anemia 12 7

Cholecystitis 2 0

Incision infection 2 1

Atrial fibrillation 4 2

Pneumonia 8 2

Anastomotic leakage 5 2

Anastomotic bleeding 0 2

Anastomotic stenosis 1 0

Duodenal trump leakage 2 1

Grade IIIa

Deep venous thrombosis 0 0

Pleural effusion 4 3

Anastomotic leakage 2 2

Duodenal trump leakage 1 1

Abdominal bleeding 0 1

Grade IV

Cardiac failure 2 0
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Abdominal bleeding 1 1

Acute cerebral infarction 0 1

Severe complication rate (%) 10 (4.3) 9 (3.9) 0.830

Statistically significant P values are in bold (P < 0.05). LAG: Laparoscopic assisted gastrectomy; TLG: Totally laparoscopic gastrectomy; SD: Standard 
deviation; IQR: Interquartile range.

For the subgroup analysis based on surgical resection range, patients who underwent TLG had lower 
risks of postoperative complications in both the LTG (odds ratio (OR) = 0.612; 95% confidence interval 
(CI): 0.313-1.198) and LDG (OR = 0.619; 95%CI: 0.313-1.224) groups compared with patients who 
received LAG, although the differences were not statistically significant.

QOL using the EORTC QLQ-C30 and STO-22
We collected preoperative and 3-mo postoperative QOL questionnaire data from the 462 patients and 
compared changes in QOL between the LAG and LTG groups (Table 4). The results showed no statist-
ically significant differences in symptom indicators, overall health indicators or functional indicators 
between the LAG and LTG groups before surgery (P > 0.05). Postoperative patients in the TLG group 
reported greater relief from nausea, vomiting and constipation than those in the LAG group. Patients in 
the TLG group were more satisfied with their body image.

Furthermore, the subgroup analysis (Supplementary Tables 4 and 5) showed that patients in the 
TLTG group had lower scores in the nausea and vomiting domains than those in the LATG group [0 (0-
0) vs 0 (0-16.6), P = 0.016]. Patients who underwent TLTG were more satisfied with their body image 
than those who received LAGT [0 (0-0) vs 0 (0-33.3)] (P = 0.027). Among patients who received distal 
gastrectomy, the TLDG group showed more satisfaction with their body image than the LADG group [0 
(0-0) vs 0 (0-33.3)] (P = 0.002).

DISCUSSION
The advantages of TLG have been confirmed by many studies. These advantages include less surgical 
blood loss, faster postoperative recovery of gastrointestinal functions, a shorter postoperative hospital 
stay, a smaller incision and improved QOL[8,15,16]. However, no studies have evaluated the short-term 
efficacy of TLG and LAG in elderly patients.

In this study, we found that intraoperative blood loss in the TLG group was lower than that in the 
LAG group. However, no significant difference in the operation time was found between the 2 groups. 
In the subgroup analysis, the operation time for the TLDG group was significantly shorter than that for 
the LADG group, which is similar to previous results[17]. These results indicate that under the 
limitation of a small abdominal incision, extracorporeal anastomosis may reduce the surgical efficiency, 
while intracorporeal anastomosis is more convenient and seems to be easier to execute. Elderly patients 
have an increased risk of surgical complications due to underlying diseases, decreased physical 
performance and malnutrition. Therefore, choosing a reasonable surgical strategy is very important[18]. 
Previous results have shown that the incidence of postoperative complications in elderly patients 
undergoing LG is comparable with that in younger patients, confirming that laparoscopic surgery is a 
safe method for elderly patients with GC[19,20]. The results from this study indicate that the overall 
incidence of postoperative complications in the TLG group was significantly lower than that in the LAG 
group (16.5% vs 26.3%, P = 0.010) and that the incidence of severe complications was comparable (3.9% 
vs 4.3%, P = 0.830). Further analysis revealed that LAG and operation time were independent risk 
factors for complications in elderly patients. The following reasons may potentially explain these results. 
For experienced surgeons, anastomosis (especially esophagojejunal anastomosis) under laparoscopy 
may offer a clearer view and facilitate more precise and accurate manipulation. It may reduce the risk of 
postoperative complications for patients[21]. Moreover, the longer operation time is mainly due to 
obesity, advanced tumor stages, intraoperative erroneous injury and difficulties in gastrointestinal 
reconstruction, which potentially increase the risk of postoperative complications. Based on these 
results, TLG is a more suitable approach for elderly patients with GC. However, the operation time 
must be controlled to reduce the occurrence of postoperative complications.

Anastomosis-related complications are crucial indicators when assessing the safety of gastrointestinal 
reconstruction methods. A meta-analysis of 10 studies by Zhao et al[22] showed that the incidence of 
anastomotic site-related complications after TLTG was similar to that after LATG[22]. Han et al[23] 
demonstrated that the incidence of anastomotic leakage after TLTG was higher than that after LATG. 
This phenomenon may be due to the difficulty of dissociating the distal esophagus by intracorporeal 
anastomosis, which increases the risk of anastomotic ischemia[23]. On the other hand, the physician’s 
proficiency in intracorporeal anastomosis is also an important determinant of surgical safety[24]. In the 
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Table 3 Uni- and multivariate analysis of postoperative complications for elderly patients

Univariate analysis Multivariate analysis
Factor

OR 95%CI
P value

OR 95%CI
P value

Sex 0.462

Male 1.000

Female 1.215 0.724-2.038

Age (yr) 0.027 0.157

< 75 1.000 1.000

≥ 75 1.655 1.058-2.587 1.422 0.874-2.313

BMI (kg/m2) 0.321

< 25 1.000

≥ 25 0.779 0.475-1.276

Surgical approach 0.011 0.011

LAG 1.000 1.000

TLG 0.555 0.352-0.874 0.539 0.335-0.865

aCCI score 0.074 0.416

0-4 1.000 1.000

> 4 1.603 0.952-2.699 1.276 0.709-2.294

ASA score 0.030 0.069

≤ II 1.000 1.000

> II 1.713 1.055-2.783 1.626 0.963-2.744

Tumor resection 0.846

Distal 1.000

Total 0.957 0.613-1.493

Neoadjuvant chemotherapy 0.752

No 1.000

Yes 1.165 0.452-3.000

pTNM stage 0.918

0-I 1.000

II 1.072 0.571-2.012

III 1.124 0.645-1.958

Tumor diameter (cm) 0.020 0.116

≤ 3 1.000 1.000

> 3 1.815 1.101-2.995 1.535 0.900-2.618

Operation time (min) 0.031 0.039

≤ 220 1.000 1.000

> 220 1.636 1.047-2.558 1.671 1.027-2.718

Estimated blood loss (mL) 0.120 0.895

≤ 200 1.000 1.000

> 200 1.628 0.880-3.012 1.047 0.530-2.070

Vascular invasion 0.035 0.223

No 1.000 1.000

Yes 1.620 1.034-2.538 1.349 0.834-2.185
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Nerve invasion 0.667

No 1.000

Yes 0.901 0.559-1.451

Differentiation 0.760

Well/moderate 1.000

Poor/undifferentiated 1.075 0.676-1.708

R0 resection 0.197 0.263

No 1.000 1.000

Yes 1.715 0.755-3.895 1.639 0.690-3.892

Statistically significant P values are in bold (P < 0.05). LAG: Laparoscopic assisted gastrectomy; TLG: Totally laparoscopic gastrectomy; aCCI: Age-adjusted 
Charlson Comorbidity Index; BMI: Body mass index; ASA: American Society of Anesthesiologists; OR: Odd ratio.

group of elderly patients, we found no significant differences in the incidence of anastomotic site-related 
complications (anastomotic leakage, bleeding and stenosis) between the LTG and LAG groups (P > 
0.05). The results of the subgroup analysis also suggest that intracorporeal anastomosis is as safe as 
extracorporeal anastomosis for both distal and total gastrectomy and does not significantly increase the 
risks of anastomotic complications.

When addressing postoperative complications, the impact of surgical methods on the QOL of GC 
patients has become a key factor for surgeons when selecting an appropriate surgical approach. The 
EORTC QLQ-C30 and STO-22 questionnaires have been commonly used to assess the QOL of GC 
patients in recent years[25]. The QOL of patients can be assessed based on overall health, cognition, 
social interaction and symptoms. Whether TLG can improve the QOL of patients after surgery is still 
controversial. Park et al[7] compared QOL within 1 year after TLTG and LATG, and the results indicated 
that postoperative dysphagia, pain, eating and odynophagia were significantly improved in the TLTG 
group compared with the LATG group[7]. Wei et al[26] used circular anastomosis and found that 
postoperative constipation, dysphagia and anastomotic complications were significantly improved in 
TLTG group patients compared with LATG group patients[26]. In a study by Woo, no significant 
difference in QOL was found between patients after TLDG and LADG, and various parameters could 
not reflect subtle differences in surgical invasiveness between TLDG and LADG[27]. Which may be due 
to the high expectations of changes in QOL in patients undergoing TLDG, potentially affecting their 
judgment of subjective symptoms[28]. Postoperative QOL changes in elderly patients are different from 
those in young patients, and the effects on their physical and role functions are more obvious[29]. 
Physical function significantly varies with age, and changes in the QOL of elderly GC patients after 
surgery require close attention. Kim et al[30] found that in patients who underwent TLG, the 
postoperative return of bowel movements was slower in elderly patients[30]. In this study, we found no 
significant difference in preoperative QOL parameters between the TLG group and the LAG group. The 
3-mo follow-up results indicated that the scores for nausea, vomiting and constipation in the TLG group 
were significantly lower than those in the LAG group, which is similar to the results of previous studies. 
In addition, in terms of body image, patients in the TLG group seemed to be more satisfied with their 
postoperative body image changes, which may be related to the smaller length of the incision in TLG. 
The above results suggest that for elderly patients, TLG may be a key factor in improving postoperative 
QOL.

This study has some limitations. First, this study did not include patients who underwent proximal 
gastrectomy, mainly because most patients who underwent proximal gastrectomy in our center received 
extracorporeal anastomosis, and the variety of intracorporeal anastomosis methods may cause potential 
bias. Second, this study followed up on the QOL of the patients only at 3 mo after surgery, with no 
complete follow-up for 1 year. Further follow-up is needed to compare the effects of TLG and LAG on 
the QOL of elderly patients. Third, we retrospectively established the short-term efficacy of TLG for 
elderly GC patients. Further studies, such as multicenter prospective studies, need to be conducted to 
evaluate the clinical value of TLG for elderly patients with GC.

In summary, this study found that TLG is safe and feasible for elderly patients with GC. TLG has 
significant advantages over LAG in terms of intraoperative bleeding, postoperative exsufflation and 
hospitalization and the overall postoperative complication rate. We found that LAG and an operation 
time > 220 min were independent risk factors for postoperative complications. Therefore, we 
recommend that experienced surgeons preferentially choose intracorporeal anastomosis during 
gastrectomy for elderly GC patients under the premise of ensuring a shorter operation time.
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Table 4 Quality of life using European Organization for Research and Treatment of Cancer Quality of Life Core Questionnaire and STO-
22 questionnaire between laparoscopic assisted gastrectomy and totally laparoscopic gastrectomy group

Baseline Postoperative 3 mo
Factor

LAG group TLG group
P value

LAG group TLG group
P value

QLQ-C30 questionnaire

Global status 91.6 (91.6-100) 91.6 (91.6-100) 0.096 91.6 (91.6-100) 91.6 (91.6-100) 0.934

Physical functioning 100 (93.3-100) 100 (93.3-100) 0.863 100 (93.3-100) 96.7(93.3-100) 0.777

Role functioning 100 (83.3-100) 100 (83.3-100) 0.269 100 (83.3-100) 83.3 (83.3-100) 0.804

Emotional functioning 91.6 (91.6-100) 91.6 (91.6-100) 0.343 91.6 (91.6-100) 91.6 (91.6-100) 0.880

Cognitive functioning 100 (83.3-100) 100 (83.3-100) 0.962 100 (83.3-100) 100 (83.3-100) 0.925

Social functioning 100 (83.3-100) 100 (83.3-100) 0.853 100 (83.3-100) 100 (83.3-100) 0.925

Fatigue 0 (0-0) 0 (0-0) 0.471 0 (0-0) 0 (0-11) 0.170

Nausea and vomiting 0 (0-0) 0 (0-0) 0.133 0 (0-12.5) 0 (0-0) 0.043

Pain 0 (0-0) 0 (0-0) 0.507 0 (0-0) 0 (0-0) 0.772

Dyspnea 0 (0-0) 0 (0-0) 0.165 0 (0-0) 0 (0-0) 0.880

Insomnia 0 (0-33.3) 0 (0-33.3) 0.428 0 (0-33.3) 0 (0-33.3) 0.984

Appetite loss 0 (0-0) 0 (0-33.3) 0.494 0 (0-33.3) 0 (0-33.3) 0.899

Constipation 0 (0-33.3) 0 (0-33.3) 0.529 33.3 (0-33.3) 0 (0-33.3) 0.024

Diarrhea 0 (0-0) 0 (0-0) 0.122 0 (0-0) 0 (0-0) 0.705

Financial difficulties 0 (0-33.3) 0 (0-33.3) 0.081 0 (0-33.3) 0 (0-33.3) 0.355

STO-22 questionnaire

Dysphagia 0 (0-0) 0 (0-0) 0.547 0 (0-22) 0 (0-11) 0.169

Pain 0 (0-0) 0 (0-0) 0.793 0 (0-14.6) 0 (0-8.3) 0.389

Reflux 0 (0-11) 0 (0-11) 0.444 0 (0-22) 0 (0-22) 0.548

Eating restrictions 0 (0-0) 0 (0-0) 0.441 0 (0-8.3) 0 (0-8.3) 0.848

Anxiety 0 (0-11) 0 (0-11) 0.952 0 (0-22) 0 (0-22) 0.214

Dry mouth 0 (0-0) 0 (0-0) 0.681 0 (0-0) 0 (0-0) 0.982

Taste 0 (0-0) 0 (0-0) 0.609 0 (0-0) 0 (0-0) 0.858

Body image 0 (0-0) 0 (0-0) 0.573 0 (0-33.3) 0 (0-0) 0.000

Hair loss 0 (0-0) 0 (0-0) 0.442 0 (0-0) 0 (0-0) 0.077

Statistically significant P values are in bold (P < 0.05). TLG: Totally laparoscopic gastrectomy; LAG: laparoscopic assisted gastrectomy.

CONCLUSION
TLG is safe and feasible for elderly patients with GC and has outstanding advantages in reducing 
surgical bleeding, promoting postoperative recovery and improving QOL. We recommend that 
experienced surgeons prioritize TLG as a gastrectomy approach for elderly patients due to the shorter 
operation time.

ARTICLE HIGHLIGHTS
Research background
The outstanding advantages of totally laparoscopic gastrectomy (TLG) over laparoscopic assisted 
gastrectomy (LAG) has been proved in many studies.
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Research motivation
The safety and reliability of TLG for elderly patients with gastric cancer (GC) remain unclear.

Research objectives
To evaluate the short-term efficiency and quality of life (QOL) of TLG for elderly patients with GC.

Research methods
The clinicopathological data of 462 elderly patients aged ≥ 70 years who underwent LAG or TLG 
between January 2017 and January 2022 at Department of General Surgery, First Medical Center, PLA 
General Hospital were retrospectively collected. We compared the perioperative outcomes between 
TLG and LAG groups, and used univariate and multivariate analysis to figure out the independent risk 
factors of LG in elderly patients. QOL data before and 3 mo after surgery were collected to evaluate 
whether TLG is equally safe and feasible in elderly patients.

Research results
The overall incidence of postoperative complications in the TLG group was significantly lower than that 
in the LAG group (16.5% vs 26.3%, P = 0.01). Furthermore, there was no significant difference in the 
incidence of anastomotic site-related complications or the incidence of severe complications between the 
TLG group and the LAG group (P = 0.599, P = 0.830). Binary logistic regression results indicated that 
LAG and operation time > 220 min were independent risk factors for postoperative complications in 
elderly patients with GC (P < 0.05). In terms of QOL, there were no statistically significant differences in 
various preoperative indicators between the LAG group and the LTG group (P > 0.05). Three months 
after surgery, patients in the TLG group were more satisfied with their body image.

Research conclusions
TLG is safe and feasible for elderly GC patients, especially in reducing surgical bleeding, promoting 
postoperative recovery and improving QOL.

Research perspectives
In the further study, we will refine the complete one-year follow-up of patients and conduct a 
multicenter collaborative prospective study to evaluate the clinical value of TLG more thoroughly for 
elderly patients with GC.
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