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Abstract: To explore the clinical effect of laparoscopic-assisted radical operations on gastric carcinoma versus open 
surgery (OS) in the treatment of gastric cancer and the difference in relevant indicators in the serum of patients, A 
total of 80 gastric cancer patients with tumor node metastasis (TNM) staging for II stage and III stage were used as 
the subjects in this research based on the type of gastric cancer radical surgery. Based on the surgical methods, 
they were divided into the OS group and the laparoscopic-assisted radical operation of gastric carcinoma group 
(LAS group) for follow-up studies. First, the difference in related indicators in the perioperative period of patients in 
two groups were compared. Then, expression levels of inflammatory-related indicators in the serum were detected 
by ELISA. Finally, the levels of CD4+, CD8+ and CD4+/CD8+ cells in the patients’ blood were detected by flow cy-
tometry, and the difference of IgG and IgM in serum was detected by immunity transmission turbidity. The results 
showed that the incision length, intraoperative blood loss, postoperative activity time, postoperative exhaust time, 
and length of hospital stay in the LAS group were all significantly lower than those in the OS group (P<0.01). The in-
cidence of postoperative complications in the LAS group was significantly lower than that in the OS group (P<0.05). 
The expression of inflammatory-related indicators in the LAS group were significantly lower than those in the OS 
group (P<0.05). The expression of CD4+, CD4+/CD8+, IgG, and IgM in the LAS group were significantly higher than 
those in the OS group (P<0.05). Therefore, compared with traditional OS, the laparoscopic-assisted radical opera-
tion of gastric carcinoma has the advantages of reducing the risk of complications, intraoperative blood loss, and 
the sense of pain in the patient, as well as speeding up the recovery, etc., so it is a safe and feasible minimally 
invasive surgical method.
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Introduction

Gastric cancer is one of the more common 
types of malignancies within the digestive sys-
tem and it ranks fourth in the incidence of 
malignancies. Patients with gastric cancer may 
have symptoms such as loss of appetite, ane-
mia, and abdominal pain. As the disease pro-
gresses, the patient may have symptoms such 
as abdominal effusion and swollen lymph 
nodes [1-3]. For patients with gastric cancer, 
effective treatment is essential to improve the 
prognosis of the disease. Currently, open radi-
cal gastrectomy is often used clinically to treat 
the gastric cancer, but this method causes 

trauma to patients and has disadvantages such 
as large intraoperative blood loss and slow 
postoperative recovery rate [4, 5]. With the 
rapid development of medical technology, lapa-
roscopic-assisted radical operation of gastric 
carcinoma for patients has been used in clini-
cal practice.

Laparoscopic surgery for gastric cancer is a 
minimally invasive surgical method, which has 
the advantages of little trauma, minimal intra-
operative bleeding, and fast postoperative 
recovery [6]. The key and difficult point in lapa-
roscopic-assisted radical operation of gastric 
carcinoma is the dissection of the gastric lymph 
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node. Current studies have shown that the 
effect of laparoscopic-assisted radical opera-
tion of gastric carcinoma in lymph node dissec-
tion is worse than that of open radical gastrec-
tomy [7, 8]. However, patients with stage Ia, 
stage Ib and stage II who underwent laparo-
scopic-assisted radical operation of gastric car-
cinoma had a disease free survival of more 
than 85% in 5 years [9, 10]. White blood cells 
(WBC), C-reactive protein (C-RP), tumor necro-
sis factor-α (TNF-α), and interleukin-6 (IL-6) are 
closely related to the inflammatory response of 
the human body, and can reflect the local 
inflammatory response of patients after sur-
gery [11]. The changes in levels of CD4+, CD8+, 
CD4+/CD8+ T lymphocyte subsets and IgG and 
IgM in serum can reflect the functional changes 
of cellular and humoral immunity in the human 
body [12]. At present, there are some relevant 
reports on laparoscopic-assisted radical opera-
tion of gastric carcinoma, but there are few 
studies comparing the clinical effect between 
laparoscopic-assisted radical operation of gas-
tric carcinoma and open radical gastrectomy 
on inflammation-related indicators in the serum 
and immune system of patients.

Therefore, in this study, patients with distal 
gastric cancer who were treated with radical 
gastrectomy and whose TNM stage was stage II 
and III were divided into two groups (OS group 
and LAS group). Differences between the two 
groups were compared as the indicators relat-
ed to surgery, pathology and the probability of 
postoperative complications. In addition, differ-
ences in expression levels of WBC, C-RP, TNF-α 
and IL-6 inflammatory cells and related indica-
tors of the immune system were compared and 
analysed. The results of this study were intend-
ed to provide a theoretical basis for clinical 
application of laparoscopic-assisted radical 
operation of gastric carcinoma in the future.

Materials and methods 

Research subjects

Data of patients with distal gastric cancer who 
received radical gastrectomy in the The First 
People’s Hospital of Fuyang from June 2016 to 
December 2018 were retrospectively analysed. 
A total of 80 patients were selected, including 
47 male patients and 33 female patients. The 
average age of the patients was 45.76 ± 6.56 
years old, and the tumor diameter was 6.15 ± 

1.46 cm. Confirmed by postoperative patholo-
gy, there were 26 patients within II period of 
TNM staging, and 54 patients within III period. 
The inclusion criteria were as follows: patients 
who had been diagnosed with distal gastric 
cancer by enhanced upper abdominal CT scan 
and pathological biopsy before surgical treat-
ment; patients with tumor lesions less than 10 
cm in diameter; the patients whose imaging 
results showed no distant metastasis of the 
tumor; and patients with no preoperative con-
traindications. The exclusion criteria were as 
follows: patients who had received radiothera-
py or chemotherapy before surgery; patients 
complicated with physiological dysfunction of 
important organs such as heart and related dis-
eases such as coronary heart disease; patients 
with severe infection; and patients who had 
received abdominal surgery. This study had 
been approved by the Ethics Committee of The 
First People’s Hospital of Fuyang. The subjects 
and their families had been informed of the 
study contents and surgical procedures, and 
signed the informed consent.

This experiment got the approval of the Medical 
Ethics Committee of The First People’s Hospital 
of Fuyang and this study was in line with the 
Declaration of Helsinki.

Surgical approach

The patients were divided into two groups, 
among them, 40 patients underwent OS for 
radical gastrectomy, and 40 patients under-
went LAS for distal radical gastrectomy. All 
patients in the two groups received routine sur-
gical preparation before surgery, and received 
skin preparation and oral laxatives one day 
before surgery. Food and water were forbidden 
8 hours before surgery and a gastric tube was 
put in. During this period, patients were given 
appropriate intravenous rehydration. The 
patients were anesthetized by intravenous pro-
pofol injection, and the catheter was placed 
after the anesthesia.

According to the treatment standard of gastric 
cancer, patients in the OS group were placed in 
a supine position on the operating table. An 
incision of about 15 cm was made from the 
xiphoid process to the left part around the 
umbilicus, and then the operation of gastric 
dissociation was completed with an ultrasonic 
knife. The surgery was carried out strictly in 
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accordance with the operating standards of 
tumor-free surgery. At the same time, the cor-
responding lymph tissue was cleaned accord-
ing to the D2 surgical standard and the clean-
ing was combined with the location of the lesion 
tissue of tumor. After the surgery, hemostasis 
was performed and the abdominal cavity was 
rinsed with sterile distilled water, and finally a 
drainage tube was placed on the abdominal 
wall.

Patients in the LAS group were placed in a 
supine position, lying flat on the operating 
table. After the legs were separated at a certain 
angle, a small incision of about 10 mm was cut 
in the left side of their navel and a veress nee-
dle was inserted to maintain the pressure of 12 
mmHg. After the placement of 10 mm trocar, 
laparoscopy was carried out to check whether 
the tumor lesions had metastasized to other 
organs or omentum majus, or the pelvic floor, 
etc. If there was no abnormal condition, a 10 
mm trocar was placed as the main operating 
hole 2 cm below the intersection point of the rib 
edge of the left axillary front. At the intersection 
of the left clavicle midline and umbilicus at 2 
cm, a 5 mm trocar was disposed as an auxiliary 
operating hole, and another 5 mm trocar was 
placed at the same position on the opposite 
side as a traction hole. After abdominal exami-
nation to determine the location of the tumor 
and the scope of tumor resection, laparoscopy 
and operating instruments were used for the 
surgery. The omentum majus was the first area 
treated and the lymph nodes in the superior 
mesenteric vein were dissected after the trans-
verse mesenteric was separated. Then, the left 
blood vessel and part of the short vessel, the 
capsula pancreatis, the left gastric vessel, and 
the ligaments of the liver and stomach were 
separated, and the surrounding lymph nodes 
were dissected. The duodenum was severed 
and the abdominal organs were examined 
through a 6 cm incision in the middle of the 
upper abdomen. After extraction of gastric tis-
sue, the resection of distal gastric cancer was 
completed with mild treatment of remnant gas-
troduodenum and an indwelling drainage tube.

Both groups of patients underwent class I rou-
tine care after surgery, and food and water 
were prohibited temporarily. Cardiac monitoring 
and oxygen inhalation were performed while 
maintaining the patency of the gastric tube and 

the opening of the indwelling urinary tube (extu-
bation was performed according to specific 
conditions).

Detection of inflammatory factors 

The enzyme-linked immunosorbent assay 
(ELISA) was used to detect the expression of 
WBC, C-RP, TNF-α, and IL-6 in the patients’ 
blood. Before testing, the reagents in the ELISA 
kit (ThermoFisher Scientific, USA) were equili-
brated at room temperature. For the formal 
testing, a 96-well microtiter plate was used and 
set with the blank, standard, and sample wells 
to be tested. Then, 100 μL of sample diluent 
was added to the blank well, 100 μL of stan-
dard solution was added to the standard well, 
and 100 μL of the sample to be tested was 
added into the sample well. After gently shak-
ing and mixing, it was covered and incubated at 
37°C for 2 hours. The liquid was discarded, and 
100 μL of detection solution A was added to 
each well after the wells were dried, then it was 
covered and incubated at 37°C for 1 hour. 
Again, the liquid was discarded, the plate was 
washed 3 times, for 1 min each time, then 100 
μL of detection solution B was added to each 
well, and it was covered and incubated at 37°C 
for 1 hour. The liquid was discarded, the plate 
was washed for 3 times, with 1 min each time, 
90 μL of substrate was added to each well, and 
then it was covered and incubated at 37°C for 
30 min. Then, 50 μL of stop solution was added 
to each well to stop the reaction, and the micro-
plate was placed immediately on the micro-
plate reader at 450 nm wavelength to detect 
the optical density of each well.

Detection on levels of T lymphocyte subsets

Flow cytometry was used to detect changes in 
the levels of CD4+, CD8+ and CD4+/CD8+ cells 
in the patients’ blood; a dedicated test tube for 
flow cytometry was used, 10 μL of different flu-
orescently labelled monoclonal fluorescent 
antibodies was added to each well, placed and 
incubated after it was fully mixed at room tem-
perature in the dark for 15 min. The test tube 
was placed in a vortex shaker and 600 μL of 
hemolytic agent A dropwise was added during 
the shaking process for 5 seconds. Then, 250 
μL of hemolytic agent B was added immediate-
ly, mixed well and placed in a centrifuge to cen-
trifuge at 1000 rpm for 5 min. The supernatant 
was discarded and 2 mL of phosphate buffered 
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saline (PBS) was added to wash the precipitate 
twice. It was then centrifuged at 1000 rpm for 
5 min again; the supernatant was discarded 
and 500 μL of PBS was added, mixed and 
placed in a flow cytometer for detection.

Detection of expression level of serum immu-
noglobulin 

The difference in the expression levels of IgG 
and IgM in the serum of patients was detected 
by immunoturbidimetry. The IgG and IgM anti-
body solutions were diluted first, by a factor of 
20, and 200 μL of diluted antibody solution was 
added to each reaction tube. The multi-purpose 
polyethylene glycol (PEG) turbidity buffer was 
used to appropriately dilute the sample to be 
tested, and then 15 μL of the diluted sample to 
be tested was dropped into the reaction tube 
and mixed fully. The mixed sample was placed 
in a water bath for water bath reaction, and the 
PEG turbidity buffer was used as a blank con-
trol group for 0 regulation of the semi-automat-
ic biochemical analyser. Finally the absorbance 
of each well was detected at the wavelength of 
340 nm.

Observation indicators

Surgical incision length, intraoperative blood 
loss, operation duration, postoperative activity 
time, postoperative exhaust time, length of 
hospital stay, and other relevant indicators 
were recorded and compared between the two 
groups. In addition, the distance between the 
upper and lower incisions and tumor, the num-
ber of lymph nodes dissected (detected by 
pathologists), and other relevant pathological 
indicators were compared between the two 
groups. Patients were visited and followed up 
by telephone 1 to 12 months after the surgery, 

of the patients, and detected the patients dif-
ference in the expression of IgG and IgM in 
serum. 

Statistical analysis

SPSS 19.0 software was adopted for statistical 
analysis, and the measurement data obtained 
in the study were expressed by 

_
x±sd. T test 

was used to compare various indicators be- 
tween the two groups. The one-way ANOVA pro-
cess was taken for comparison of multi groups. 
χ2 test was utilized to compare the counting 
data. When P<0.05, the difference between 
the groups was considered statistically signi- 
ficant.

Results

Comparison of the patients’ general informa-
tion

The general information of patients in the OS 
group and LAS group was compared. As can be 
observed from Table 1, there were no signifi-
cant differences in gender, age, tumor diame-
ter, and TNM staging between patients in the 
two groups (P>0.05).

Comparison of surgical indicators in patients

The incision length, intraoperative blood loss, 
operation duration, postoperative exhaust 
time, postoperative activity time, and LOS of 
patients in the OS group and LAS group were 
compared. As can be observed from Figures 1 
and 2, the incision length, intraoperative blood 
loss, postoperative exhaust time, postopera-
tive activity time, and LOS of patients in the LAS 
group were all significantly lower than those in 
the OS group (P<0.01). While the operation 

Table 1. General data between the two groups of patients

General information OS group 
(n=40)

LAS group 
(n=40)

χ2 
value

P 
value

Gender Male 24 (60.00%) 23 (57.50%) 1.043 0.323
Female 16 (40.00%) 17 (42.50%)

Age (years old) ≤50 27 (67.50%) 26 (65.00%) 1.282 0.225
>50 13 (32.50%) 14 (35.00%)

Tumor diameter (cm) ≤5 24 (60.00%) 25 (62.50%) 1.351 0.216
>5 16 (40.00%) 15 (37.50%)

TNM staging II stage 12 (30.00%) 14 (35.00%) 2.110 0.121
III stage 28 (70.00%) 26 (65.00%)

and the complications of inci-
sion infection, abdominal in- 
fection, and postoperative 
bleeding were compared be- 
tween the two groups. The 
two groups of patients were 
examined for differences in 
the expression of WBC, C-RP, 
TNF-α and IL-6 in the blood of 
the patients 1 day before and 
3 days after the operation, 
and detected changes in the 
levels of CD4+, CD8+ and 
CD4+/CD8+ cells in the blood 
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patient undergoing open abdominal surgery are 
shown in Figure 4A. It can be seen that there 
were some soft tissue masses in the rectum, 
and the upper intestine was obviously dilatated 
with gas, and with extensive liquid levels. It was 
considered to be rectal occupation complicat-
ed with intestinal obstruction. The right pneu-
mothorax, aortic tortuous, and the metastasis 
of the right 5th rib are shown in Figure 4B. A 
massive soft tissue shadow could be seen on 
the right side of the aorta abdominalis, which 
was considered to be a postoperative space-
occupying lesion. In Figure 4C, irregular thick-
ening of residual gastric wall was observable, 
and tissue shadows with crumby structure were 
observed in the retroperitoneum. The surround-
ing boundary was not smooth enough, so recur-
rence could be ruled out.

Comparison of serum inflammation-related 
indicators of patients before and after surgery

The changes in the amount of WBCs, the con-
centration of C-RP, TNF-α, and IL-6 in the blood 
of patients in the OS group and LAS group were 
compared, respectively, and the results were 
shown in Figures 5 and 6. As can be observed 
from Figure 5A, the amount of WBCs after sur-
gery in the OS group was 13.97 ± 2.82×109/L, 
which was significantly higher than the that 
(6.24 ± 1.43×109/L) before surgery (P<0.01). 
The concentrations of C-RP, TNF-α, and IL-6 in 
serum of patients after surgery were 50.82 ± 

Figure 1. Comparison of intraoperative blood loss 
and operation duration in two groups of patients. 
Note: ** indicated an extremely significant differ-
ence compared with the OS group (P<0.01); * indi-
cated a significant difference compared with the OS 
group (P<0.05).

Figure 2. Comparison of intraoperative incision 
length, postoperative exhaust time, postoperative 
activity time, and LOS in two groups of patients. Note: 
** indicated an extremely significant difference 
compared with the OS group (P<0.01); * indicated 
significant difference compared with the OS group 
(P<0.05).

time of patients in the LAS group was signifi-
cantly longer than that in the OS group (P<0.05).

Comparison of relevant indicators of postoper-
ative pathology and complications in patients

The difference of pathologically related indica-
tors of postoperative upper and lower incisal 
edges, tumor distance, and lymph node dissec-
tion of patients between the OS group and LAS 
group were compared. As can be observed 
from Table 2, there was no significant differ-
ence between the OS group and LAS group in 
the distance between the upper incisal edge 
and tumor, the distance between the lower inci-
sal edge and tumor, and the amount of lymph 
node dissection (P>0.05).

After that, the differences between the OS 
group and LAS group in postoperative incision 
infection, pulmonary infection, postoperative 
bleeding, and other complications were com-
pared. As can be observed from Figure 3, 
patients in both groups suffered from postop-
erative complications After comparing the total 
probability of complications, it was found that 
the incidence rate of complications in the LAS 
group was significantly lower than that in the 
OS group (P<0.05).

The CT images of some patients with gastric 
cancer are shown in Figure 4. The CT of a 
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10.32 mg/L, 208.96 ± 39.24 pg/mL, and 
73.28 ± 12.51 pg/mL, respectively, which were 
significantly higher than those in serum of 
patients before surgery, which were 2.11 ± 
0.63 mg/L, 11.03 ± 2.14 pg/mL, and 4.51 ± 
1.07 pg/mL, respectively (P<0.01). As can be 
observed from Figure 5B, the amount of WBCs 
after surgery in the LAS group was 12.19 ± 
2.21×109/L, which was significantly higher than 
that before surgery, which was 6.43 ± 
1.45×109/L (P<0.01). The concentrations of 
C-RP, TNF-α, and IL-6 in the serum of patients 
after surgery were 39.35 ± 10.16 mg/L, 163.28 
± 42.07 pg/mL and 55.82 ± 10.72 pg/mL, 
respectively, which were significantly higher 
than those in the serum of patients before sur-
gery, which were 2.09 ± 0.50 mg/L, 10.04 ± 
1.26 pg/mL, and 4.49 ± 1.08 pg/mL, respec-
tively (P<0.01). The difference in amount of 
WBC and concentrations of C-RP, TNF-α, and 
IL-6 of patients between the OS and LAS group 
were compared. As can be observed from 
Figure 6, the amount of WBCs and concentra-
tion of C-RP in the LAS group were significantly 
lower than those in OS group (P<0.05), while 
the concentration of TNF-α and IL-6 were sig-
nificantly lower than those in OS group (P<0.01).

Comparison on levels of immune-related cells 
in patients before and after surgery

The changes in levels of CD4+, CD8+, and 
CD4+/CD8+ cells in the OS group and LAS 
group before and after surgery were respective-
ly compared, and the results were shown in 
Figure 7 and Table 3. As can be observed from 
Figure 7A, the levels of CD4+ and CD4+/CD8+ 
in the blood of patients after surgery in the OS 
group were significantly lower than those before 
surgery (P<0.01), while the level of CD8+ was 
significantly higher than that before surgery 
(P<0.01). As can be observed from Figure 7B, 
the levels of CD4+ and CD4+/CD8+ in the blood 
of patients after surgery in the LAS group were 
significantly lower than those before surgery 
(P<0.01), while the level of CD8+ was signifi-
cantly higher than that before surgery (P<0.01). 
The difference in levels of immune-related cells 
after surgery between the two groups were 
compared. As can be observed from Figure 8, 
levels of CD4+ and CD4+/CD8+ after surgery in 
the LAS group were significantly higher than 
those in OS group (P<0.01), while the level of 
CD8+ was significantly lower than that in OS 
group (P<0.01).

Comparison of the expression of related an-
tibodies in the serum in patients before and 
after surgery

The difference in expression of IgG and IgM in 
serum between the OS group and LAS group 
before and after surgery were compared, as sh- 
own in Figure 9. As can be observed from 
Figure 9A, the expression of IgG and IgM after 
surgery in the OS group was significantly lower 
than those before surgery (P<0.01). As can be 
observed from Figure 9B, the expression of IgG 
and IgM in the LAS group was significantly lower 
than those before surgery (P<0.01). Then, the 
differences in expression of IgG and IgM in 
serum between the OS group and the LAS 

Table 2. Pathology-related indicators between the two groups of patients after surgery

Group Distance between the upper 
incisal edge and the tumor (cm)

Distance between the lower 
incisal edge and the tumor (cm)

Amount of lymph node 
dissection (case)

OS group (n=40) 6.67 ± 1.14 3.77 ± 1.23 22.08 ± 3.54
LAS group (n=40) 6.82 ± 1.37 3.63 ± 1.36 21.92 ± 2.88
t value -1.226 -1.526 -2.021
P value 0.511 0.349 0.313

Figure 3. Postoperative complications between the 
two groups of patients. Note: * indicated a significant 
difference compared with OS group (P<0.05).
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serum of the LAS group was significantly higher 
than that of OS group (P<0.01), while the 
expression of IgM was significantly higher than 
that in the OS group (P<0.05).

Discussion

Gastric cancer is one of the common malignant 
tumors of the digestive tract, and it is charac-
terized by high morbidity and mortality. Due to 
the side effects of traditional OS such as long 
operation time, large amount of trauma, and 
many complications, patients often suffer great 
pain. This encourages physicians to make a 
breakthrough in surgical methods. In recent 
years, laparoscopy has been gradually applied 
in the diagnosis and treatment of gastric can-
cer, but the specific advantages are still unclear 
[13, 14]. Therefore, the clinical efficacy of lapa-
roscopic surgery and traditional OS for gastric 

Figure 4. Partial CT images of gastric cancer patients after surgery. Note: (A) Was the image of a male patient (open 
abdominal surgery), aged 61 years; (B) Was the image of a male patient (laparoscopic surgery), aged 54 years; and 
(C) Was an image of a female patient (laparoscopic surgery), age 68 years.

Figure 5. Comparison on levels of WBC, C-RP, TNF-α, and IL-6 in patients in OS group and LAS group before and 
after surgery. Note: (A) Difference between serum inflammatory-related indicators before and after surgery in the 
OS group. (B) Difference of serum inflammatory-related indicators before and after surgery in the LAS group. ** 
indicated that there was an extremely significant difference compared with the indicator before surgery, P<0.01.

Figure 6. Comparison on levels of WBC, C-RP, TNF-α, 
and IL-6 after surgery between the two groups of pa-
tients. Note: ## indicated that there was an extreme-
ly significant difference between OS group and LAS 
group, P<0.01.

group were compared. As can be observed 
from Figure 9C, the expression of IgG in the 
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in the OS group (P<0.01). The results of this 
study was consistent with the research results 
of Kodera et al. (2019) [15], suggesting that 
laparoscopic technology can reduce the trau-
ma of radical resection and make the operation 
more precise, which was conducive to pain 
relief of patients, and shorter length of hospital 
stay; thus, greatly reducing the financial burden 
of patients’ families. However, it was also found 
in this study that the operation time of patients 
in the LAS group was significantly longer than 
that in the the OS group (P<0.05), which was in 
stark contrast to the fact that Sang et al. (2019) 
[16] found that the operation time of laparo-

Figure 7. Comparison of the proportion of CD4+, CD8+, and CD4+/CD8 cells before and after surgery in patients 
in OS group and LAS group. Note: (A) Difference in proportions of immune-related cells in the OS group before and 
after surgery. (B) Difference in proportions of immune-related cells in the LAS group before and after surgery. ** 
indicated that there was an extremely significant difference between the OS group and LAS group, P<0.01.

Table 3. Comparison on levels of T lymphocyte subsets in patients be-
fore and after surgery
Group CD4+ CD8+ CD4+/CD8+
OS group (n=40) Before surgery 57.67 ± 7.85 26.98 ± 4.26 2.14 ± 0.32

After surgery 34.31 ± 4.28 40.86 ± 6.29 0.84 ± 0.21
t1 3.351 3.226 3.327
P1 0.008 0.009 0.000

LAS group (n=40) Before surgery 58.11 ± 7.26 26.19 ± 4.17 2.22 ± 0.17
After surgery 47.08 ± 6.23 32.59 ± 4.73 1.44 ± 0.20
t2 3.039 3.129 4.012
P2 0.010 0.008 0.000

t3 4.039 3.998 3.881
P3 0.000 0.000 0.000
Note: T1 and P1 were comparative statistics of differences in the OS group before and 
after surgery; T2 and P2 were the comparative statistics of differences in the LAS group 
before and after surgery; T3 and P3 were comparative statistics of differences between 
the OS group and LAS group after surgery.

cancer patients was 
compared in this study. 
The results revealed that 
the incision length, intra-
operative blood loss, 
postoperative exhaust 
time, postoperative acti- 
vity time, and LOS in the 
LAS group were signifi-
cantly lower than those 

Figure 8. Comparison of 
the proportions of CD4+, 
CD8+, and CD4+/CD8 cells 
after surgery in the two 
groups of patients. Note: 
## indicated that there was 
an extremely significant dif-
ference between OS group 
and LAS group, P<0.01.
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scopic patients was not significantly different 
from that in the OS group. It may be because 
the application of laparoscopic technology requ- 
ired a certain technical level and operating 
experience of the chief surgeon, and it may also 
related to the quality of the instrument.

To better analyze the safety of laparoscopic 
surgery, the complications of the two groups 
were also compared in this study. It was found 
that the proportion of laparoscopic pa- 
tients complicated with incision infection, pul-
monary infection, and postoperative bleeding 
were significantly lower than those in the OS 
group (P<0.05). This was the same as the study 
results of Lee et al. (2019) [17], indicating that 
laparoscopic technology could reduce the risk 
of postoperative complications in patients with 
gastric cancer and as a result was safe and fea-
sible. In addition, with the popularization of 
external stapler in the future, intraoperative 
digestive tract reconstruction will become 
safer, and the risk of postoperative complica-

tions will be further reduced. C-RP, a protein 
synthesized by the liver, is one of the most 
important and sensitive markers of acute reac-
tions in the human body, and it can reflect the 
degree of acute inflammation in patients [16, 
18]. Previous studies have shown that the con-
centration of C-RP in the blood of patients 
undergoing laparoscopic surgery is lower than 
that in the OS group. In this study, the C-RP con-
centration after surgery in the LAS group was 
significantly lower than that in the open group, 
which proved the above results. Besides, it was 
also found in this study that the levels of TNF-α 
and IL-6 in the LAS group were significantly 
lower than those in the OS group (P<0.05), 
which was consistent with the study results of 
Matsubara et al. (2019) [19]. It further demon-
strated the characteristics of little trauma and 
low risk of infection from the laparoscopic tech-
nique. CD4+ cells can participate in cell immu-
nity, and whether CD4+/CD8+ levels are stable 
can reflect the immune capacity in the body. In 
this study, it was found that the levels of CD4+ 

Figure 9. Changes in expression of related antibodies 
in the serum of the two groups of patients before and 
after surgery. Note: A. Difference in the expression of 
related antibodies in the serum in the OS group be-
fore and after surgery. B. Difference in the expression 
of related antibodies in the serum in the LAS group 
before and after surgery. C. Difference in the expres-
sion of related antibodies in the serum between the 
OS group and LAS group after surgery. ** indicated 
that there was a significant difference compared 
with expressions before surgery, P<0.01. # indicated 
that there was a significant difference between the 
OS group and the LAS group, P<0.05. ## indicated 
that there was an extremely significant difference be-
tween the OS group and the LAS group, P<0.01.
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and CD4+/CD8+ in the LAS group were signifi-
cantly higher than those in the OS group 
(P<0.01). The CD8+ level was significantly lower 
than that in the OS group (P<0.01). This was 
consistent with the findings of Kim et al. (2019), 
indicating that the degree of cellular immuno-
suppression in patients undergoing laparo-
scopic surgery was lower than that in patients 
undergoing OS [20]. By detecting the changes 
in the expression of IgG and IgM in serum of 
patients, it was found that the expression of 
IgG and IgM after surgery in the LAS group was 
lower than that in the OS group, indicating that 
OS had a greater impact on the humoral immu-
nity of patients [21].

In this study, the clinical effects of laparoscop-
ic-assisted radical operation of gastric carcino-
ma and OS were discussed, which provided an 
experimental basis for the application of lapa-
roscopy in the treatment of malignant tumors in 
the future. However, there were still some 
shortcomings in this study. The sample size of 
selected patients was small and the source 
was singular, which might lead to deviations of 
the results analysis. Moreover, the inconsis-
tence of the surgeon’s technical level would 
also affect the objective operation, so it is nec-
essary to increase the sample size for multi-
center research. In a word, compared with tra-
ditional OS, laparoscopic-assisted radical oper-
ation of gastric carcinoma has the advantages 
of reducing the risk of complications, intraop-
erative blood loss, patients’ pain, and speeding 
up the recovery. It is a safe and feasible mini-
mally invasive surgical method.
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