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1. Introduction
Gastric cancer (GC) belongs to a type of the most com-

mon malignant tumors in China, which is often accompa-
nied by symptoms such as epigastric pain, lack of appetite 
and emaciation, and has a high incidence and mortality, 
which seriously threatens the physical and mental health 
and quality of life of patients [1]. The pathogenic factors 
of GC are complicated, and the early symptoms are not 
specific, which makes most patients with hematemesis, 
hematochezia and other obvious symptoms when they 
seek treatment, the tumor has already developed to the ad-
vanced stage (that is, the middle and late stage), resulting 
in patients missing the early conservative treatment, and 
radical surgery is needed for treatment [2].

In the past, laparotomy was the main surgical plan, 
and the purpose of tumor resection was achieved through 
the implementation of traditional radical gastrectomy [3]. 
However, the trauma caused by such surgery was usually 
large, which was not conducive to the rehabilitation and 
prognosis of patients [4]. Recently, with the widespread 
popularization of laparoscopic technology, laparoscopic 
surgery has been extensively applied in diagnosing and 

treating GC as well as other diseases and has the advan-
tages of less trauma, fewer complications, and faster pos-
toperative recovery [5, 6]. For example, Wang et al. have 
discovered that laparoscopic pancreatoduodenectomy is a 
safe and feasible procedure for pancreatic or periampulla-
ry tumors, which is associated with a shorter length of stay 
compared to open pancreatoduodenectomy [7]. Marco 
Braga et al. have pointed that laparoscopic colorectal 
surgery reduces 30-day postoperative morbidity, and pro-
mote lymphocyte proliferation and gut oxygen tension [8]. 
Andreas Obermair et al. have indicated that laparoscopic 
hysterectomy is preferred superior to laparotomy in endo-
metrial cancer patients [9], with a significantly decreased 
risk of major surgical adverse events.

In our study, we compared the effects of laparoscopic 
radical gastrectomy on inflammatory response along with 
immune function in GC patients.

2. Materials and methods
2.1. General data

Seventy patients with GC in our hospital were retros-
pectively chosen to be the study objects and separated into 
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control group (CG, 35 cases) and observation group (OG, 
35 cases) according to different treatment plans. The CG 
contained 18 males and 17 females. The average age was 
(59.56±5.62) years, ranging 36-75 years. There were 19 
cases of stage II and 16 cases of stage IIIA. The mean tu-
mor diameter was (2.87±0.26) cm. The OG contained 19 
males and 16 females. The average age was (59.62±5.73) 
years, ranging 37-76 years. There were 20 cases of stage II 
and 15 cases of stage IIIA. The mean tumor diameter was 
(2.92±0.28) cm. No statistical significance was seen in the 
clinical data of GC patients between 2 groups (P>0.05), 
indicating comparability.

Inclusion criteria: (1) GC was confirmed by imaging 
and histopathology; (2) Had surgical indications; (3) Pa-
tients and their families were fully informed and partici-
pated voluntarily.

Exclusion criteria: (1) Patients with other gastrointes-
tinal diseases; (2) Surgical intolerance; (3) Severe organ 
dysfunction.

2.2. Methods
Patients in the OG received radical laparotomy. The pa-

tient was put in a supine position, and followed by general 
anesthesia, an incision was made from the sternal xiphoid 
process to 3 cm below the umbilical cord. The GC lesion 
was carefully investigated, and the relationship between 
the lesion and marginal tissue was observed. The primary 
tumor was removed along with the infiltrated tissue, fol-
lowed by peritoneal irrigation, followed by peritoneal clo-
sure.

Patients in the OG received laparoscopic radical gas-
trectomy. The patient was put in a supine position and 
under general anesthesia, the umbilical hole was punctu-
red and pneumoperitoneum was established, followed by 
laparoscopic implantation, and the main operating hole 
was placed at 5 cm below the costal margin of the patient's 
left anterior axillary line. After laparoscopic implantation 
through the observation hole, the intraperitoneal tumor 
and its surrounding conditions were explored. The pri-
mary tumor and the infiltrated tissue were excised through 
the operation hole, and the distance between the incisal 
edge and the tumor body should be controlled within 2 cm. 
Then abdominal cavity was irrigated, and the abdominal 
cavity was closed successively after completion.

2.3. Observation indicators
(1) Surgical indicators: The operative time, intraopera-

tive blood loss, number of lymph node dissection as well 
as postoperative pain was observed in 2 groups. Visual 
analog scale (VAS) was implemented for evaluating pos-
toperative pain [10].

(2) Postoperative recovery indicators: The postopera-
tive exhaust time, feeding time as well as hospital stay of 
2 groups were observed.

(3) Inflammatory factors: 3 mL of fasting venous blood 
was gathered from patients before and 3 days after ope-
ration, and serum was centrifugally separated. C-reactive 
protein (CRP) level was detected by scattering turbidi-
metry and tumor necrosis factor-α (TNF-α) along with 
interleukin-6 (IL-6) levels were examined with ELISA.

(4) Immune function: Before and 3 days after surgery, 
5 mL of fasting venous blood was collected, serum was 
centrifuged, and immunoglobulin (IgA, IgG, IgM) levels 
were detected by immunoturbidimetry. 

(5) Incidence of postoperative complications including 
anastomotic fistula, intestinal obstruction, gastric retention 
and infection, were analyzed in the two groups.

(6) The gastrointestinal quality of life index (GLQI) 
was adopted for assessing the patients’ quality of life at 
discharge, with a total of 144 points, including physiolo-
gical function, subjective symptoms, social activities and 
psychological emotions [11].

2.4. Statistical analysis
SPSS 22.0 statistical software was implemented for 

statistical analysis. Measurement data were exhibited as 
mean ± standard deviation (x±s), and T-test was adopted 
for comparison. The statistical data were exhibited as rate 
(%) and χ2 test was adopted for comparison. P<0.05 meant 
statistical significance.

3. Results
3.1. Surgical indicators in both groups

Figure 1 revealed that the operation time of the OG pre-
sented shorter relative to the CG (P<0.05), and the amount 
of intraoperative blood loss along with postoperative 
VAS score in the OG presented lower relative to the CG 
(P<0.05), but the number of lymph nodes dissection was 
not statistically significant between 2 groups (P>0.05).

3.2. Postoperative recovery indicators in both groups
Figure 2 revealed that the postoperative exhaust time, 

feeding time as well as hospital stay in the OG presented 
shorter in contrast to the CG (P<0.05). 

3.3. Levels of inflammatory factors in both groups
Figure 3 displayed no difference in CRP, and IL-6 toge-

ther with TNF-α levels between 2 groups before surgery 
(P>0.05). The serum levels of CRP, and IL-6 together with 
TNF-α were elevated in both groups after surgery, and 
those in the OG presented lower when compared with the 
CG (P<0.05).

3.3. Immune function in both groups
Figure 4 revealed no difference in IgA, IgG and IgM 

levels between 2 groups before surgery (P>0.05). The se-
rum levels of IgA, IgG and IgM declined in both groups 

Fig. 1. Surgical indicators in both groups. *P<0.05.

Fig. 2. Postoperative recovery indicators in both groups. *P<0.05.



94

Laparoscopic radical gastrectomy on GC.                                                                                                                                                                        Cell. Mol. Biol. 2024, 70(6): 92-96

to shorten postoperative recovery time. The reason is that 
the incision of traditional open surgery is large, which is 
easy to causes greater injury to the body, resulting in more 
intraoperative blood loss, increasing the pain of patients, 
and reducing their willingness and ability to get out of bed 
early after surgery, thus affecting their physical recovery 
speed and prolonging the hospital stay. Laparoscopic radi-
cal gastrectomy for GC is performed with laparoscopically 
guided ultrasound knife to complete gastric dissociation, 
and the incision is small, which can decrease the amount 
of intraoperative blood loss, relieve the pain of patients, 
promote the recovery of gastrointestinal function, and thus 
reduce the length of hospital stay [15].

TNF-α is an inflammatory factor that can participate in 
systemic inflammatory response, and it is also one of the 
cytokines that stimulate the acute phase response [16]. IL-6 
is one of the sensitive indicators of inflammation and can 
be expressed in the early stage of surgery. It can increase 
the proliferation of T cells and enhance phagocytosis. The 
higher the serum IL-6 concentration, the more serious the 
trauma to the body [17]. CRP is an acute-phase reaction 
protein stimulated and synthesized by IL-6 [18]. The pos-
toperative infection rate of GC patients is higher, and the 
more severe the surgical trauma, the higher the infection 
rate. The surgical trauma can activate mononuclear macro-
phages, lead to the increase of neutrophils and white blood 
cells, and thus increase the release of inflammatory factors 
containing TNF-α, IL-6 along with CRP, and activate the 
complement system [19]. Besides, IgA, IgM and IgG are 

after surgery, and those in the OG presented higher when 
compared with the CG (P<0.05).

3.4. Incidence of postoperative complications in both 
groups

The incidence of postoperative complications in the 
OG presented reduction relative to the CG (P<0.05, Table 
1).

3.5. Quality of life of patients in both groups
The GLQI scores of the OG presented significantly 

higher relative to the CG at discharge (P<0.05), as dis-
played in Figure 5.

4. Discussion
Clinical treatment of GC mainly adopts surgical opera-

tion, the principle of which is to resect the primary tumor, 
the metastatic lymph nodes along with infiltrated tissues, 
following the principle of no tumor, so as to improve the 
cure rate of GC [12]. However, intraoperative trauma can 
trigger an inflammatory response and immunosuppres-
sive reaction of the body, and the greater the trauma, the 
more intense the reaction [13]. Recently, due to the deve-
lopment of laparoscopic technology along with its appli-
cation in radical gastrectomy, the long-term effect of the 
operation is comparable to that of traditional laparotomy 
[14]. However, the study on the influence of different ope-
ration methods on the body is still incomplete. Hence, it is 
essential to explore the influence of laparoscopic surgery 
on inflammatory factors together with immune function in 
GC patients.

In our study, we found that the operation time of the 
OG presented significantly shorter relative to the CG, the 
amount of intraoperative blood loss and postoperative 
VAS score in the OG was also significantly lower rela-
tive to the CG, and the postoperative exhaust time, feeding 
time as well as hospital stay in the OG presented signi-
ficantly shorter than those in the CG. The results indica-
ted that laparoscopic radical gastrectomy was beneficial 

Fig. 3. Levels of inflammatory factors in both groups. #P<0.05, com-
pared with before surgery, *P<0.05, compared with CG.

Fig. 4. Immune function in both groups. #P<0.05, compared with be-
fore surgery, *P<0.05, compared with CG.

Fig. 5. Quality of life of patients in both groups. #P<0.05.

Groups N Anastomotic 
fistula

Intestinal 
obstruction

Gastric 
retention Infection Total incidence 

rate
Control group 35 2 2 2 2 8 (22.86)

Observation group 35 1 0 1 0 2 (5.71%)
χ2 4.20
P <0.05

Table 1. Incidence of postoperative complications in both groups.



95

Laparoscopic radical gastrectomy on GC.                                                                                                                                                                        Cell. Mol. Biol. 2024, 70(6): 92-96

common immunoglobulins, and the higher the concentra-
tion, the stronger the immune capacity of the body [20]. 
In our study, the outcomes revealed that after surgery, the 
serum levels of CRP, IL-6 along TNF-α in the OG pres-
ented lower when compared with the CG, while the serum 
levels of IgA, IgG along with IgM in the OG presented 
higher when comparing with the CG. The results indica-
ted that laparoscopic radical gastrectomy was beneficial to 
reduce inflammation and improve immune function. The 
reason is that laparoscopic surgery is carried out in the 
operating hole, the surgical exposure is much lower than 
that of traditional open surgery, and the surgical wound 
is small. Therefore, the inflammatory response generated 
by the body is relatively weak, thus reducing the immune 
suppression response of the body and reducing the occur-
rence of complications [21, 22].

In addition, our study indicated that the incidence of 
postoperative complications in the OG presented reduc-
tion relative to the CG, while the GLQI scores of the OG 
presented significantly higher than that of the CG at di-
scharge, implying that laparoscopic radical gastrectomy 
could decrease the incidence of postoperative complica-
tions along with promote the quality of life of GC patients, 
which was in line with previous studies [23-27].

In conclusion, compared with radical gastrectomy, 
laparoscopic radical gastrectomy is more suitable for the 
treatment of GC, which can reduce the inflammatory res-
ponse and promote the immune function of GC patients. 
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