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Abstract: Objective: To explore the effect of perioperative nursing intervention on the pain control and nursing sat-
isfaction of patients with gallstones after laparoscopic cholecystectomy (LC) surgery. Methods: 130 patients with 
gallstones treated laparoscopically in our hospital from October 2017 to October 2019 were recruited as the study 
cohort. Among them, the 80 patients in group A were given perioperative nursing intervention, and the 50 patients 
in group B were given routine nursing intervention. The surgical indications, epinephrine and norepinephrine levels, 
pain durations, mental health, IL-6 and ICAM-1 expression levels, quality of life, complications, and patient satisfac-
tion in the two groups during and after the operation were determined. Results: The intraoperative and postopera-
tive nursing indications of the patients in group A were better, with lower epinephrine and norepinephrine levels, 
lower HAMA and SDS scores, lower NPRS scores, shorter pain durations, lower IL-6 and ICAM-1 expression levels, 
lower complication rates, higher GOOLI-74 scores, and higher patient satisfaction. Conclusion: Perioperative nursing 
intervention can effectively improve patients’ pain and numerous complications after LC, and the patients have a 
higher satisfaction with the nursing.
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Introduction

Gallstones are a common condition worldwide, 
especially in developed countries and regions. 
A gallstone is a large amount of solid material 
formed in the gallbladder. Excessive cholester-
ol and a lack of bile acids can easily lead to the 
formation of these solid substances [1-3]. Too 
much cholesterol can turn into solid crystals, 
which can precipitate and form gallstones. If 
the physiological state is normal, the choles-
terol in the human body forms a dynamic equi-
librium state in a mixed micelle composed of 
phospholipid and bile salt. If the body has path-
ological changes, such as excessive cholester-
ol, the excess cholesterol will become solid 
crystals and precipitate as described above, 
and then aggregate and fuse to form gall-
stones, causing further pathological changes 
[4, 5]. Gallstone patients usually have a higher 
risk of cardiovascular diseases, making cardio-
vascular and cerebrovascular diseases, such 

as obesity and metabolic syndrome, more seri-
ous [6-9].

In recent years, laparoscopic cholecystectomy 
(LC) has gradually replaced traditional open 
surgery in the treatment of gallstones and has 
become the choice of many patients because it 
is less invasive and a leads to a better cure. 
However, compared with open surgery, LC is 
associated with more complications and a 
higher risk of postoperative stone recurrence if 
it is performed improperly and the patient is 
uncooperative. And ongoing complications can 
result in the hoped-for advantage of minimally 
invasive treatment being more than offset [10, 
11]. Therefore, if we can solve the problems of 
improper LC operation and the patient’s lack of 
cooperation, we can further improve the treat-
ment method, and it will be more beneficial for 
the promotion of laparoscopic surgery. Mean- 
while, preoperative education and postopera-
tive nursing for patients are particularly impor-
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tant for solving the problems of numerous post-
operative complications and stone recurrence. 
Perioperative nursing intervention has a great 
effect on solving these problems in patients. 
Due to advances in medical technology, pa- 
tients lack contact with medical staff during the 
perioperative period, resulting in their inability 
to receive better nursing care [12]. Therefore, 
during the perioperative period, the nursing of 
patients can be realized by adhering to evi-
dence-based guidelines [13]. At the same time, 
the patients’ family members can be involved 
in the preoperative evaluation, education, inter-
vention, and decision-making, enabling them to 
participate in the nursing [14]. During the peri-
operative nursing period, nurses must pay 
attention to the personality and preferences of 
patients and formulate personalized nursing 
plans according to these needs of patients 
[15]. In recent years, however, few studies have 
been done on the effect of perioperative nurs-
ing intervention on LC and postoperative gall-
stone resection. This study will examine the 
effect of this nursing method on patients with 
gallstones after laparoscopic surgery from the 
point of view of the postoperative pain, nursing 
satisfaction, and other related indicators.

Methods

General data

Altogether 130 gallstone patients treated using 
LC in our hospital from October 2017 to October 
2019 were selected as the study cohort. Among 
them, the 80 patients in group A were given 
perioperative nursing intervention, and the 50 
patients in group B were given routine nursing 
intervention. Each patient’s family members 
were informed of the study and signed a con-
sent form. The ethics committee of our hospital 
approved the study.

Inclusion and exclusion criteria

Inclusion criteria: The patients in the study 
were clearly diagnosed according to the clinical 
diagnostic criteria for gallstones and were 
found to be eligible for laparoscopic surgery 
without any relevant contraindications, and 
they passed the routine examination and medi-
cal history inquiry after admission. Exclusion 
criteria: patients with malignant tumors, sys-
temic diseases, and with contraindications 
related to laparoscopic surgery.

Methods

Both groups of patients were treated with LC. 
After the surgery, group B underwent routine 
nursing. The vital signs of the patients, such as 
routine blood pressure and heart rate were 
monitored. The patients received oxygen inha-
lation care and conventional drugs. In addition 
to this nursing, group A underwent periopera-
tive nursing intervention. Before the surgery, 
the medical staff actively and effectively com-
municated with the patients, effectively con-
trolled their mental health level changes, and 
relieved their adverse emotions such as anxiety 
and depression to make sure that they had con-
fidence they would recover from the disease 
and regulate their diet, sometimes requiring 
fasting. During the surgery, the patient was 
asked to lie in a supine position, and the posi-
tions of the head and feet were adjusted 
according to the his/her perception. A vein 
channel was built in the patient’s arm, and the 
appropriate blood transfusion scheme would 
be chosen if the patient needed one. The medi-
cal staff paid attention to cleaning the patients’ 
wounds after the surgery. During the nursing 
process after the surgery, it was also necessary 
to monitor the patients’ various vital signs, 
such as routine blood pressure, heart rate, etc. 
If the patient had pain-related symptoms, cor-
responding relief measures were taken. In addi-
tion, the wound and drainage tube were given 
care, and the patients’ diets were regulated 
and guided accordingly.

Clinicopathological data

Surgical indications: The surgical indications of 
the two groups of patients during and after the 
surgery were observed and compared, includ-
ing surgery time, average blood loss, postoper-
ative hospital stay, time to getting out of bed, 
and exhaust time.

Epinephrine and norepinephrine levels: The epi-
nephrine and norepinephrine levels at admis-
sion were measured and compared in the two 
groups. Before the postoperative nursing, 3 
days after postoperative nursing, and 7 days 
after postoperative nursing, 5 ml of each 
patient’s blood was extracted to measure their 
levels of epinephrine and norepinephrine.

Pain: The NPRS of the two groups at 3 days 
after the postoperative nursing and 7 days 
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after postoperative nursing were observed and 
compared [16], and the pain durations of the 
patients in the two groups were observed and 
compared. The higher the NPRS score, the lon-
ger the duration, indicating a worse pain 
situation.

Mental health: The mental health levels of the 
patients in group A and group B at admission 
and after one month of postoperative nursing 
were evaluated and compared. The Hamilton 
anxiety rating scale (HAMA) [17] and the self-
rating depression scale (SDS) [18] were applied 
as the evaluation criteria. The worse the mental 
health level of the patients, the higher the 
scores.

The expression levels of IL-6 and ICAM-1: The 
expression levels of IL-6 and ICAM-1 were mea-
sured and compared between the two groups 
before the postoperative nursing, at 14 days 
after the postoperative nursing, and at 1 month 
after the postoperative nursing. At the time of 
admission, at 14 days after the operation, and 
at 1 month after the operation, 5 ml of the 
patient’s blood was drawn. The blood was first 
allowed to stand for stratification, then centri-

Statistical methods

SPSS 19.0 (Asia Analytics Formerly SPSS 
China) was used for °C statistical analysis of °C 
comprehensive data. X2 tests were applied for 
°C counting data. The measurement data were 
represented as (X±S), and t tests were adopt-
ed. When P<0.05, a difference was considered 
statistically significant.

Results

General data

There were no significant differences between 
the two groups in terms of the general data, 
including gender, age, BMI, smoking history, 
drinking history, or obesity (P>0.05), as shown 
in Table 1.

Group A had better intraoperative and postop-
erative surgical indications than group B

The surgical indications were compared be- 
tween the two groups. Compared with group B, 
the patients in group A had less average blood 
loss, shorter surgery times, shorter postopera-
tive hospital stays, shorter times getting out of 

Table 1. General data of the two groups

Classification Group A 
(n=80)

Group B 
(n=50) t/X2 P

Gender 0.25 0.618
    Male 38 (47.50) 26 (52.00)
    Female 42 (52.50) 24 (48.00)
Age (years) 55.66±5.32 55.43±5.41 0.24 0.812
BMI (kg/m2) 21.21±1.55 21.43±1.68 0.76 0.447
Smoking 0.21 0.648
    Present 48 (60.00) 32 (64.00)
    Absent 32 (40.00) 18 (36.00)
Drinking 0.12 0.725
    Present 52 (65.00) 34 (68.00)
    Absent 28 (22.50) 16 (32.00)
Hyperlipidemia 0.14 0.705
    With 60 (75.00) 36 (72.00)
    Without 20 (25.00) 14 (28.00)
Hypertension 0.75 0.388
    With 70 (87.50) 41 (82.00)
    Without 10 (12.50) 9 (18.00)
Diabetes 0.02 0.878
    With 68 (85.00) 42 (84.00)
    Without 12 (15.00) 8 (16.00)

fuged at 1500× at 4°C for 10 min to se- 
parate the serum. Then it was stored at 
-20°C for testing. IL-6 and ICAM-1 were mea-
sured using ELISA.

Quality of life: The patients’ quality of life was 
evaluated and compared. The Generic 
Quality of Life Inventory-74 (GOOLI-74) [19] 
was used as the evaluation standard. A high-
er score indicated a better quality of life.

Complications: The postoperative complica-
tions of the two groups were analyzed and 
compared, including bile duct injuries, sub-
cutaneous emphysema, abdominal infec-
tions, and incision infections.

Treatment satisfaction: The treatment satis-
faction of the two groups of patients was 
measured and compared in the form of a 
questionnaire, with a self-made test content 
and scoring standard. The total possible 
score was 100 points, of which 100-85 
points indicated satisfied, more than 65 
points indicated basically satisfied, and less 
than 65 points indicated dissatisfied.
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bed, and shorter exhaust times (P<0.05), as 
shown in Figure 1.

The epinephrine and norepinephrine levels in 
group A were lower than those in group B

The epinephrine and norepinephrine levels 
were compared. There was no significant differ-
ence in the levels of the two between group A 
and group B before the postoperative nursing, 
but the two levels in group A at 14 days and one 

month after the postoperative nursing were 
lower than the levels in group B (P<0.05), as 
shown in Figure 2.

The pain duration scores in group A were less 
than they were in group B

By comparing the NPRS scores and the pain 
durations of the two groups, it could be seen 
that the NPRS scores in group A were remark-
ably lower than they were in group B (P<0.05), 

Figure 1. Surgical indications of the two groups. A. Aver-
age blood loss: the average blood loss of group A was 
less than it was in group B. B. Surgery time: the sur-
gery time of group A was less than it was in group B. C. 
Length of hospital stay: the length of the hospital stays 
in group A were shorter than they were in group B. D. 
Time to getting out of bed: the time to getting out of bed 
in group A was shorter than it was in group B. E. Exhaust 
time: the exhaust time in group A was shorter than it 
was in group B. Note: # represents a comparison with 
group B, P<0.05.
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and the pain duration of group A was notably 
shorter than it was in group B (P<0.05). More 
details are shown in Table 2.

The mental health level of group A was better 
than it was in group B

The HAMA and SDS scores of the patients in 
the two groups at the time of admission and at 
one month after the postoperative nursing 
were compared. It was found that the two 
scores in the patients in the two groups at the 
time of admission were not significantly differ-
ent. After one month of postoperative nursing, 
the two scores in group A were remarkably 
lower than the scores in group B (P<0.05), as 
shown in Figure 3.

that the incidence of complications in group A 
was remarkably higher than it was in group B 
(P<0.05), as shown in Table 4.

Group A had higher treatment satisfaction 
than group B

Our investigation of the patient satisfaction 
with the treatment indicated that the patients 
in group A had a remarkably higher degree of 
satisfaction than the patients in group B did 
(P<0.05). More details are shown in Table 5.

Discussion

For patients suffering from gallstones and their 
healthcare providers, it is extremely important 

Figure 2. The epinephrine and norepinephrine levels in the two groups. A. 
Epinephrine: the epinephrine level in group A was notably lower than it was 
in group B at 3 days and 7 days after the nursing. B. Norepinephrine: the 
norepinephrine level in group A was notably lower than it was in group B at 
3 days and 7 days after the nursing. Notes: # represents a comparison with 
the level before treatment, P<0.05, * represents a comparison with the 
level after treatment, P<0.05.

Table 2. Pain scores and durations in the two groups
Classification Group A (n=80) Group B (n=50) t P
NPRS score 1.98±0.45 3.96±1.32 12.34 <0.001
Duration (d) 3.32±0.56 6.31±1.65 14.92 <0.001

The IL-6 and ICAM-1 expres-
sion levels in group A were 
lower than they were in group 
B

The IL-6 and ICAM-1 expres-
sion levels were compared. It 
was found that there was no 
significant difference in the 
expression levels of the two 
between group A and group B 
before admission, but the two 
levels in group A were lower 
than they were in group B at 14 
days and at 1 month of postop-
erative nursing (P<0.05). As 
shown in Figure 4.

Group A had a better quality of 
life than group B

By comparing the GOOLI-74 
scores between the two gr- 
oups, it was found that the 
material life condition, social 
function, physical function, 
and psychological function 
scores in group A were consid-
erably higher than the corre-
sponding scores in group B 
(P<0.05), as shown in Table 3.

The complication rate in group 
A was lower than it was in 
group B

By investigating the incidence 
of complications in the two 
groups of patients, it was found 
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to ensure the safety of the surgery. LC is one of 
the most commonly used conventional surger-
ies in the world, especially in the treatment of 
gallstones. However, this kind of surgery tends 
to cause a high incidence of complications and 
has the risk of serious biliary tract injuries [20, 
21]. A good nursing method can reduce the 
risks brought by surgery; therefore, in this 
experiment, we explored the effect of perioper-
ative nursing intervention on patients with 
gallstones.

Judging from the pain and complication rates of 
the two groups of patients, group A, which 
applied perioperative nursing intervention, had 

of these intraoperative complications are the 
result of mistakes made during the surgery 
[23]. The application of perioperative nursing 
intervention enables medical staff to provide 
better nursing for patients before, during, and 
after the operation, so that they can have a 
good dialogue with patients before the opera-
tion and conduct careful health education for 
them, so as to avoid various mistakes during 
the operation. In addition, fewer surgical errors 
occur due to the better intraoperative status of 
the medical staff and the patient’s cooperation 
[24, 25]. Therefore, due to the lower number of 
errors, the complications in group A were also 
less frequent. From the perspective of the 

remarkably lower pain scores 
and shorter pain durations. 
The probability of complica-
tions was also much lower than 
it was in group B using conven-
tional nursing methods. At the 
same time, according to the 
inflammatory reactions obse- 
rved in this experiment, the 
expression inflammatory factor 
IL-6 and ICAM-1 expression  
levels in group A were lower 
than they were in group B after 
the laparoscopic surgery. Alth- 
ough most of the damage 
caused by laparoscopic chole-
cystectomy is mild, this type of 
surgery is prone to cause ex- 
tensive and complex damage 
to the biliary system and may 
ultimately have serious conse-
quences for the patient. The 
patients will not only feel pain, 
but they will also be affected 
by a series of complications 
caused by bile duct injury [22]. 
Bile duct injury may lead to bile 
leakage, peritonitis and inflam-
matory reactions caused by a 
series of infections, eventually 
triggering septicemia, second-
ary biliary cirrhosis, liver fail-
ure, and even death in serious 
cases. Even if these complica-
tions can be relieved after sur-
gery, these patients need to 
pay a return visit from time to 
time to confirm whether the 
complications will recur. Lots 

Figure 3. The mental health levels of the two groups. A. HAMA scores: 
one month after surgery, the HAMA scores decreased in both groups, and 
group A had notably lower scores than group B (P<0.05). B. SDS scores: 
one month after the surgery, the SDS scores decreased in both groups, 
and group A had notably lower scores than group B (P<0.05). Notes: # rep-
resents a comparison with before the treatment, P<0.05, * represents a 
comparison with group B, P<0.05.
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NPRS scores and the pain 
durations, it was also because 
of fewer errors that the patients 
in group A experienced less 
pain and a shorter pain dura-
tion during surgery. The experi-
mental results showed that 
perioperative nursing can eff- 
ectively reduce the pain of 
patients with gallstones who 
have undergone laparoscopic 
surgery and can reduce the 
occurrence of complications 
and inflammatory reactions 
caused by it.

Seen from the perspective of 
the epinephrine and norepi-
nephrine levels in the patients, 
the two indexes after the sur-
gery in group A were lower than 
they were in group B. The epi-
nephrine and norepinephrine 
levels were correlated with the 
postoperative outcomes. If a 
patient has lower levels of epi-
nephrine and norepinephrine, 
it means that the patient’s anx-
iety and depression are lower 
[26]. At the same time, the 
HAMA and SDS scores in group 
A were lower, suggesting that 
the patients’ anxiety and de- 
pression was relieved, and the 
perioperative nursing interven-
tion was better able to relieve 
the patients’ anxiety and de- 
pression. Due to the emotional 
relief, group A had shorter sur-
gery times, less average blood 
loss, shorter times to getting 
out of bed after surgery, short-
er exhaust times, and they 
avoided long hospital stays. 
From the conclusion drawn 
above, as the patients were no 
longer anxious and had more 
confidence, and with the better 
surgical status of the medical 
staff and the patient’s cooper-
ation, the number of errors 
during the operations were 
reduced, the operation times 
were shortened, and the intra-

Table 5. Patient satisfaction in the two groups
Classification Group A (n=80) Group B (n=50) X2 P
Satisfied 52 (65.00) 24 (48.00) - -
Basically satisfied 24 (30.00) 14 (28.00) - -
Dissatisfied 4 (5.00) 12 (24.00) - -
Total effective rate % 76 (95.00) 38 (76.00) 10.29 0.001

Table 3. GOOLI-74 quality of life scores in the two groups of pa-
tients
Classification Group A (n=80) Group B (n=50) t P
Material life conditions 74.65±10.21 65.54±8.67 5.24 <0.001
Social functioning 78.73±12.97 70.69±9.43 3.80 <0.001
Physical function 76.32±11.57 68.43±7.35 4.31 <0.001
Psychological function 79.86±13.45 71.65±9.79 3.74 <0.001

Table 4. Complication rates in the two groups

Classification Group A 
(n=80)

Group B 
(n=50) X2 P

Bile duct injury 2 (2.50) 5 (10.00)
Subcutaneous emphysema 0 (1.25) 3 (10.00)
Abdominal infection 0 (0.00) 1 (6.25)
Incision infection 0 (2.50) 3 (2.50)
Complication rate (%) 2 (2.50) 11 (22.00) 13.00 <0.001

Figure 4. The IL-6 and ICAM-1 expression levels in the two groups. A. Expres-
sion level of IL-6: the IL-6 expression level in group A was notably lower than 
it was in group B at 3 days and 7 days after nursing. B. Expression level of 
ICAM-1: the ICAM-1 expression level in group A was notably lower than it 
was in group B at 3 days and 7 days after the nursing. Notes: # represents a 
comparison with before the treatment, P<0.05, * represents a comparison 
with after the treatment, P<0.05.
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operative bleeding was reduced. In this case, 
the incidence rate of the complications and the 
expression levels of the inflammatory factors of 
the patient are also greatly reduced. As the 
nursing effect is better, the quality of life of the 
group A patients was also better. In our survey 
of the patients’ satisfaction after surgery, the 
patients in group A who received perioperative 
nursing intervention were more satisfied with 
the nursing. Based on the survey results exam-
ining patient satisfaction with the surgery, peri-
operative nursing intervention can make 
patients more satisfied. However, we have not 
been able to observe the degree of cooperation 
between the two groups during the study and 
the compliance of postoperative nursing. Th- 
erefore, we cannot judge whether the patients 
were satisfied with the processes of intraopera-
tive and postoperative nursing, which is a 
defect of this study. In future research, the 
patients’ intraoperative cooperation and post-
operative nursing compliance need to be 
included in the examined quantitatively to bet-
ter improve the nursing mode.

To sum up, perioperative nursing intervention 
can effectively improve patients’ pain and 
reduce the number of complications after LC, 
and the patients have a higher satisfaction with 
the nursing.
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