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Abstract

Objective: To explore the application value and advantages of robot-assisted
radical gastrectomy in the treatment of gastric cancer patients. Methods: Eighty
gastric cancer patients admitted to our hospital from January 2023 to January
2025 were selected and randomly divided into the robot group and the laparo-
scopic group, with 40 cases each. The laparoscopic group underwent conven-
tional laparoscopic radical gastrectomy, while the robot group received robot-
assisted radical gastrectomy. The surgical indicators (intraoperative blood loss,
first station lymph nodes, total lymph node dissection), recovery indicators
(postoperative drainage volume, first flatus time, drainage tube removal time,
first oral intake time), improvement in serological indicators, and complication
rates (including vascular injury, anastomotic leakage, and organ injury) were
compared between the two groups. Results: The robot group had lower in-
traoperative blood loss than the laparoscopic group (P < 0.05), higher numbers
of first station lymph nodes and total lymph node dissection (P < 0.05), lower
postoperative drainage volume and complication rates (vascular injury, anasto-
motic leakage, organ injury) (P < 0.05), and shorter first flatus time, drainage
tube removal time, and first oral intake time (P < 0.05). Conclusion: Robot-
assisted radical gastrectomy holds significant application value in treating gas-
tric cancer patients, improving lymph node dissection efficacy, optimizing sur-
gical outcomes, and reducing complications.
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Surgical resection, particularly radical surgery, remains the key curative approach for gastric cancer. With advance-
ments in minimally invasive techniques, laparoscopic radical gastrectomy has become the standard treatment for
early-stage gastric cancer. However, traditional laparoscopy faces limitations in complex anatomical regions, such as
restricted visualization and challenges in lymph node dissection [1]. The emergence of robotic surgical systems, of-
fering high-definition 3D visualization and flexible instruments, addresses these limitations, enabling precise dissec-
tion and lymph node clearance [2, 3]. Nevertheless, further research is needed to validate the clinical value and ad-
vantages of robot-assisted radical gastrectomy. This study analyzed 80 gastric cancer patients treated between January
2023 and January 2025 to evaluate the application value of robot-assisted radical gastrectomy.
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1. Objects and Methods
1.1 Study Subjects

Eighty gastric cancer patients were enrolled. Inclusion criteria: (1) Pathologically confirmed gastric cancer requiring
radical resection; (2) Complete clinical data; (3) No distant metastasis. Exclusion criteria: (1) Age < 18 years; (2)
Surgical contraindications. Patients were randomized into the robot group (n=40: 22 males, 18 females; age 35-80
years, mean 61.14+7.65; tumor diameter 1.03-4.85 cm, mean 3.1840.25 cm; tumor location: upper gastric body 18
cases, gastroesophageal junction 22 cases) and the laparoscopic group (n=40: 21 males, 19 females; age 33-81 years,
mean 62.31+7.89; tumor diameter 0.98-4.92 cm, mean 3.21+0.26 cm; tumor location: upper gastric body 20 cases,
gastroesophageal junction 20 cases). Baseline characteristics were comparable (P > 0.05).

1.2 Methods

Patients in the laparoscopic group underwent conventional laparoscopic radical gastrectomy. Before surgery, medical
staff conducted a comprehensive preoperative assessment, including monitoring vital signs (e.g., blood pressure,
heart rate) and performing imaging studies to determine the tumor’s location, size, and relationship with surrounding
tissues, thereby formulating a tailored surgical plan. General anesthesia with endotracheal intubation was adminis-
tered, and patients were placed in the supine position. After anesthesia induction, a pneumoperitoneum was estab-
lished with intra-abdominal pressure maintained at 13 mmHg to ensure adequate operative space while minimizing
cardiopulmonary impact. Surgical procedures commenced with a 10 mm trocar inserted at the inferior edge of the
umbilicus under aseptic protocols, serving as the observation port for the laparoscope. A second 10 mm trocar was
placed 2 cm below the left mid-axillary line at the costal margin as the main operating port for surgical instruments.
Additionally, 5 mm and 15 mm trocars were inserted at the left and right midclavicular lines, 2 cm above the umbilicus,
respectively, serving as auxiliary traction ports. The 15 mm trocar accommodated a laparoscopic linear stapler for
tissue division and anastomosis. A 5 mm trocar was inserted 2 cm below the right mid-axillary line at the costal
margin to place retraction instruments for liver exposure, optimizing surgical visualization. During the procedure, the
surgical team utilized an ultrasonic scalpel for omental dissection, followed by systematic lymph node dissection
based on preoperative imaging and intraoperative findings, adhering to standardized protocols for perigastric lymph
node clearance.

Patients in the robot group underwent robot-assisted radical gastrectomy. Preoperatively, medical staff similarly
performed a comprehensive evaluation to ensure patient suitability for surgery. Imaging modalities (e.g., CT or MRI)
were used to delineate tumor characteristics and anatomical relationships. General anesthesia with endotracheal in-
tubation was administered, and patients were positioned supine. After anesthesia induction, a 12 mm trocar was in-
serted at the umbilicus as the primary observation port for the robotic camera. A pneumoperitoneum was established
with intra-abdominal pressure maintained at 10-12 mmHg. A W-shaped five-port configuration was created: ports
were placed at the left and right mid-axillary lines below the costal margin and at the left and right midclavicular
lines, 2 cm below the umbilicus, to accommodate the robotic system. Subsequently, 8 mm trocars were inserted at
the left and right mid-axillary lines below the costal margin and the left midclavicular line 2 cm below the umbilicus,
serving as ports for robotic arms 1, 2, and 3. Robotic arm 1, connected to the ultrasonic scalpel system, performed
primary dissection and tissue separation, while arms 2 and 3 assisted with traction and exposure to maintain clear
visualization. A 12 mm trocar was additionally placed at the right midclavicular line 2 cm below the umbilicus for
real-time monitoring of gastric resection and lymph node dissection.

1.3 Observation Indicators

Surgical indicators (blood loss, lymph node counts), recovery indicators (drainage volume, flatus time, tube removal,
oral intake), serological improvements, and complication rates.

1.4 Statistical Analysis

SPSS 24.0 was used. Continuous data were analyzed via t-test; categorical data via y? test. P < 0.05 indicated statis-
tical significance.
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2. Results

2.1 Complication Rates
The robot group had significantly lower complication rates (2.50% vs. 20.00%, P = 0.043) (Table 1).

Table 1. Comparison of Complication Rates Between Groups

Group N Vascular Injury Anastomotic Leakage Organ Injury Total (%)
Robot 40 0 1 0 1(2.50)
Laparoscopy 40 3 3 2 8 (20.00)
x 4.507
P 0.043

2.2 Surgical Indicators

The robot group showed superior outcomes in blood loss, first station lymph nodes, and total lymph node counts (P <
0.001) (Table 2).

Table 2. Comparison of Surgical Indicators

Group N First Station Lymph Nodes Total Lymph Nodes Blood Loss (ml)
Robot 40 33.89+4.42 47.29+4.46 139.39+£34.15
Laparoscopy 40 28.93+4.57 42.48+3.89 192.64+46.64
t 4.934 5.140 5.826
P <0.001 <0.001 <0.001

2.3 Recovery Indicators

The robot group exhibited shorter recovery times and reduced drainage volume (P < 0.001) (Table 3).

Table 3. Comparison of Recovery Indicators

Group N First Flatus (days) Tube Removal (days) Oral Intake (days) Drainage (ml)
Robot 40 2.19+0.22 4.29+0.46 2.63£0.32 239.39+13.15
Laparoscopy 40 2.83+0.27 5.48+0.59 3.58+0.49 272.64+15.64
t 11.622 10.060 10.267 10.291
P <0.001 <0.001 <0.001 <0.001

3. Discussion

Currently, gastric cancer remains one of the most common malignancies worldwide, with persistently high morbidity
and mortality rates, posing a significant threat to human health and necessitating aggressive treatment. Surgical re-
section is the primary therapeutic approach for gastric cancer, and radical surgery is pivotal for achieving a cure.
Although traditional open surgery enables complete tumor removal, it is associated with substantial trauma, slow
recovery, and high postoperative complication rates. With the rapid advancement of minimally invasive techniques,
laparoscopic radical gastrectomy has gradually become the preferred method for early-stage gastric cancer. However,
traditional laparoscopy still faces considerable challenges in managing complex anatomical regions [4, 5]. In recent
years, robotic-assisted surgical systems, as an emerging minimally invasive technology, have effectively overcome
the limitations of conventional laparoscopy, enabling more meticulous anatomical dissection and more thorough
lymph node clearance [6]. Additionally, the high-definition three-dimensional visualization of robotic systems sig-
nificantly enhances surgical precision and reduces intraoperative injury risks.
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In this study, the robotic group exhibited significantly lower intraoperative blood loss compared to the laparoscopic
group (P < 0.05). Additionally, the number of first-station lymph nodes and total lymph nodes dissected was higher
in the robotic group than in the laparoscopic group (P < 0.05). Postoperative drainage volume and complication rates
(including vascular injury, anastomotic leakage, and visceral injury) were also reduced in the robotic group (P <0.05).
Recovery indicators such as time to first flatus, drainage tube removal time, and time to first oral intake were signif-
icantly shorter in the robotic group (P < 0.05). These findings demonstrate the significant clinical value of robot-
assisted radical gastrectomy in treating gastric cancer patients, as it enhances lymph node dissection efficacy, opti-
mizes surgical outcomes, and reduces complications. The advantages in recovery optimization can be attributed to
the robotic surgical system's high-definition three-dimensional visualization, which enables more precise tissue dis-
section and hemostasis, thereby reducing intraoperative blood loss and postoperative drainage. Secondly, the system
better preserves gastrointestinal nerves and blood vessels, minimizing interference with gastrointestinal motility and
shortening the time to first flatus [7, 8]. The tremor filtration system of robotic surgery prevents excessive traction on
gastrointestinal tissues, thereby reducing iatrogenic injuries and promoting early postoperative functional recovery.
Furthermore, the minimally invasive nature of robotic surgery and reduced postoperative inflammatory responses
allow for earlier drainage tube removal and resumption of oral intake.

Additionally, the robotic system’s magnified 3D visualization enhances the visibility of microvessels and nerves,
facilitating accurate vascular ligation and hemostasis, thereby improving surgical safety. The system’s flexible robotic
arms allow for meticulous anatomical dissection, particularly in first-station lymph node clearance, which reduces
postoperative recurrence risks [9, 10]. Moreover, the robotic system’s capability to dissect a broader range of lymph
nodes increases the total lymph node yield. The precision of robotic settings also minimizes intraoperative errors and
collateral tissue damage, effectively lowering the incidence of complications such as vascular injury, anastomotic
leakage, and organ injury.

In conclusion, robot-assisted radical gastrectomy holds significant clinical value in the treatment of gastric cancer
patients, offering superior lymph node dissection, optimized surgical outcomes, and reduced complication rates.
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