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Abstract

BACKGROUND

Benign gallbladder diseases have become a high-prevalence condition not only in China
but also worldwide. The main types of benign gallbladder diseases include gallbladder
polyps, acute and chronic cholecystitis, and gallstones, with gallstones being the most
common, accounting for over 70% of cases. Although the mortality rate of benign
gallbladder diseases is low, they carry obvious potential risks. Studies have shown that
an increased incidence of benign gallbladder diseases can increase the risk of
cardiovascular diseases and gallbladder cancer, resulting in a substantial disease

burden on patients and their families.

AIM
To assess the medical utility of the Configuration-Procedure-Consequence (CPC) three-
dimensional quality evaluation model in modulating the prognosis of laparoscopic

cholecystectomy patients.

METHODS




A total of 98 patients who underwent laparoscopic cholecystectomy in our hospital
from February 2020 to January 2022 were selected as the subjects. According to the
random number table method, they were divided into a study group and a control
group, with 49 patients in each group. The control group received routine perioperative
care, while the study group had the addition of the CPC three-dimensional quality
evaluation. The postoperative recovery-related indicators (time to first flatus, time to
oral intake, time to ambulation, hospital stay), stress indicators (cortisol and adrenaline
levels), distinctions in anxiety and depression status, and the incidence of perioperative

complications were compared.

RESULTS

The time to first flatus, time to oral intake, time to ambulation, and hospital stay of the
study group patients were obviously lower than those of the control group patients,
with statistical significance (P < 0.05). On the 1st day after admission, there were no
obvious distinctions in cortisol and adrenaline levels in blood samples, as well as in the
Self-Rating Anxiety Scale (SAS) and Self-Rating Depression Scale (SDS) scores between
the study group and the control group (P > 0.05). However, on the 34 day after surgery,
the cortisol and adrenaline levels, as well as SAS and SDS scores of the study group
patients, were obviously lower than those of the control group patients (P < 0.05). The
study group had 2 cases of incisional infection and 1 case of pulmonary infection, with a

total incidence of complications of 6.12% (3/49), which was obviously lower than the

20.41% (10/49) in the control group (P < 0.05).

CONCLUSION

Implementing the CPC three-dimensional quality evaluation model for patients
undergoing laparoscopic cholecystectomy can help accelerate their perioperative
recovery process, alleviate perioperative stress symptoms, mitigate anxiety, depression,
and other adverse emotions, and to some extent, reduce the incidence of perioperative

complications.
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Core Tip: The study aimed to explore the clinical value of a three-dimensional quality
evaluation model in adjusting the prognosis of patients undergoing laparoscopic
cholecystectomy. Results showed that patients in the study group had significantly
lower anal exhaust time, postoperative eating time, postoperative bed activity time, and
length of hospital stay compared to the control group. There were no significant
differences in cortisol, adrenaline levels, and anxiety and depression scores between the
two groups on the first day after admission. However, on the third day after surgery,
the study group showed significantly lower cortisol and adrenaline levels, as well as
lower anxiety and depression scores than the control group. The study group had a
lower incidence of perioperative complications compared to the control group. In
conclusion, implementing a three-dimensional quality evaluation model in patients
undergoing laparoscopic cholecystectomy can help expedite their perioperative
recovery, alleviate perioperative stress symptoms, mitigate anxiety and depression, and

reduce the incidence of perioperative complications.

INTRODUCTION

Benign gallbladder diseases have become a high-prevalence condition not only in China
but also worldwidel’2. The main types of benign gallbladder diseases include
gallbladder polyps, acute and chronic cholecystitis, and gallstones, with gallstones

being the most common, accounting for over 70% of casesPl. Although the mortality




rate of benign gallbladder diseases is low, they carry obvious potential risks. Studies
have shown that an increased incidence of benign gallbladder diseases can increase the
risk of cardiovascular diseases and gallbladder cancer, resulting in a substantial disease
burden on patients and their familiesl4l. Early surgical intervention is the most common,
rapid, and thorough treatment for benign gallbladder diseases.

In 1985, German physician Muhe performed the first laparoscopic cholecystectomy,
which rapidly popularized the use of laparoscopic techniques worldwide and ushered
in a new era of minimally invasive surgeryl®l. Compared to traditional open surgery,
laparoscopic surgery has the advantages of minimal trauma, faster patient recovery,
and lower postoperative pain, making it the "gold standard" for treating benign
gallbladder diseasesl®l. However, medical practice has found that patients undergoing
laparoscopic cholecystectomy still have a relatively high incidence of perioperative
complications. It has been reported that the preoperative anxiety rate in patients
undergoing laparoscopic cholecystectomy is as high as around 76%, and the likelihood
of postoperative incision infection and stress reactions is also relatively highl78], which
to some extent affects the patients' postoperative recovery process.

The Configuration-Procedure-Consequence (CPC) three-dimensional quality
evaluatn model is a nursing model proposed by Donabedian in the late 1960s. In this
model, structure refers to the attributes of the nursing environment, including material
resources, staffing, efc. Process primarily focuses on how to apply the structural
attributes to practical activities, while outcome represents the results brought about by
the process and aims to evaluate the success of the program(®10l. This study, through the
establishment of a control group, found that the CPC three-dimensional quality
evaluation model helps accelerate the perioperative recovery process of patients
undergoing laparoscopic cholecystectomy and alleviate their anxiety and depression

symptoms.

MATERIALS AND METHODS

General information




For this study, a total of 98 patients who underwent laparoscopic cholecystectomy were
chosen. In the research group, there were 26 males and 23 females, with an average age
of (44.02 + 9.78) years. In the control group, there were 29 males and 20 females, with an
average age of (46.64 + 9.77) years. There were no obvious distinctions in baseline
medical data (P > 0.05). This study has been approved by the hospital's ethics

committee.

Inclusion criteria
(1) Age = 18 years old; (2) Inpatients scheduled for elective laparoscopic
cholecystectomy for uncomplicated gallstones or gallbladder polyps; and (3) Complete

and comprehensive baseline medical data.

Exclusion criteria

(1) Patients who required conversion to open surgery during the operation; (2) Patients
with severe cardiovascular diseases; (3) Patients with malignant tumors; (4) Patients
with intellectual disabilities that affect communication; (5) Patients with recent
symptoms of anxiety or depression; (6) Patients with cognitive impairments; and (7)
Patients who have been included in other medical studies and have not completed

them.

Intervention methods
Patients in the control group received routine perioperative care for laparoscopic
cholecystectomy, including actively establishing patient records upon admission,
improving preoperative examination measures, providing patients with health
education brochures, informing patients about relevant knowledge of laparoscopic
cholecystectomy, allowing patients to fully understand their own conditions, possible
prognosis, and risks of complications, and improving patient compliance.

Patients in the research group received the CPC three-dimensional quality

evaluation model in addition to the routine care provided to the control group.




(1) Establishment of a nursing intervention team, consisting of the head nurse of the
Hepatobiliary Surgery Department, attending physician, responsible nurse, and
psychologist. The team members were trained collectively in advance to fully
understand the relevant knowledge of the CPC three-dimensional quality evaluation
model. The nurse was responsible for convening the team members for training. The
attending physician was responsible for preoperative and postoperative assessment of
patients. The responsible nurse was responsible for conducting health assessments
(such as psychological status, underlying diseases), recording rehabilitation progress,
and data statistics. The psychologist was responsible for conducting psychological
assessments and interventions for patients.

(2) Structure evaluation: Evaluate the treatment environment and resources for
inpatients. Through literature review and review of medical records, fully understand
the common complications and intraoperative precautions of laparoscopic
cholecystectomy. Evaluate the hospital resources based on the concept of anticipatory
nursing, including whether there are conditions to prevent complications, whether
there are facilities for providing psychological counseling to patients, and whether there
are conditions for follow-up visits to patients.

(3) Process evaluation: This step focuses on specifying the detailed intervention
measures. For example, conduct psychological assessments of patients upon admission
to understand their understanding of the disease. Based on the assessment results,
intervene accordingly. For patients with mild anxiety or depression, provide
psychological comfort. For patients with severe anxiety or depression, seek assistance
from their family members or friends while implementing psychological interventions
to provide social support. In terms of complications prevention, actively assess the
condition of the incision in the postoperative period and perform timely dressing
changes.

And (4) Outcome evaluation: Evaluate the results from several aspects, including
patients' recovery status (recorded as time to first passage of flatus, time to oral intake

after surgery, time to ambulation after surgery, length of hospital stay), stress indicators




(cortisol and adrenaline levels in blood samples taken within 1 d after admission and 3
d after surgery), changes in anxiety and depression [evaluated using the Self-Rating
Anxiety Scale (SAS)["I and Self-Rating Depression Scale (SDS)'2]], and the incidence of
complications such as wound infection and pulmonary infection during the

perioperative period in both groups.

Statistical analysis

Data collection was conducted using EXCEL 2021, and data processing and analysis
were performed using SPSS 19.0. Continuous data were expressed as the mean with the
corresponding standard deviation, and distinctions between groups were assessed
using t-tests. Categorical data were displayed as percentages (%) and distinctions
between groups were analyzed using chi-square tests. A significance level of P < 0.05

was considered obvious.

RESULTS

Baseline medical data

General medical data, including gender, age, operation time, laboratory indicators
(ALT, AST, FBG, CREA, efc.), comorbidities, smoking and alcohol consumption, were

collected and compared. The results showed no obvious distinctions (P > 0.05) (Table 1).

Comparison of postoperative recovery indicators

The anal exhaust time (Figure 1A), postoperative diet time (Figure 1B)Bpost0perative
ambulation time (Figure 1C), and length of hospital stay (Figure 1D) in the research
group were obviously lower than the control, with obvious distinctions (P < 0.05) (Table

2).

Comparison ofpreopemtiéz and postoperative stress indicator levels
At postoperative day 1, there was no obvious distinction in cortisol and adrenaline

levels between the research group and the control group (P > 0.05). However, at




postoperative day 3, the cortisol and adrenaline levels in the research group were

obviously lower than the control (P < 0.05) (Table 3, Figure 2A and B).

postoperative day 1 (P > 0.05). However, at postoperative day 3, the research group had

There was no obvious distinction in cortisol levels between the two patient groups at

obviously lower cortisol levels compared to the control group (P < 0.05).
ere was no obvious distinction in adrenaline levels between the two patient groups
at postoperative day 1 (P > 0.05). However, at postopeﬁive day 3, the research group

had obviously lower adrenaline levels compared to the control group (P < 0.05).

Comparison of preoperative and postoperative anxiety and depression levels
At postoperative day 1, there was no obvious distinction in SAS and SDS scores
betweep the research group and the control group (P > 0.05). However, at postoperative
day 3, the SAS and SDS scores of the research group were obviously lower than those of
thﬁcontrol group (P <0.05) (Table 4, Figure 2C and D).

There was no obvious distinction in SAS scores between the two patient groups at
ostoperative day 1 (P > 0.05). However, at postoperative day 3, the research group had
obviously lower SAS scores compared to the control group (P < 0.05).

postoperative day 1 (P > 0.05). However,ﬁ postoperative day 3, the research group had

There was no obvious distinction in SDS scores between the two patient groups at

obviously lower SDS scores compared to the control group (P < 0.05).

The incidence of perioperative complications between the two patient groups

In the research group, there were 2 cases of surgical site infection and 1 case of lung
infection, with a total complication rate of 6.12% (3/49). This was obviously lower than
the control group, which had a complication rate of 20.41% (10/49). The distinction was
obvious (P < 0.05) as shown in Table 5.

DISCUSSION




Gallstone in the common bile duct is a common and prevalent disease in hepatobiliary
surgery, and its incidence increases with age. Although small gallstones can be
spontaneously discharged from the bile duct, the condition can progress to acute
obstructive suppurative cholangitis or gallstone pancreatitis, posing a certain threat to
patient safetyl!314l. Traditional open choledochotomy for stone extraction is associated
with a larger trauma, longer postoperative recovery period, and higher incidence of
complications!!5l. In medical practice, it has been found that routine perioperative care
for patients undergoing laparoscopic cholecystectomy lacks scientific planning and
coherence, which may impact(tel.

In this study, the value of applying the CPC three-dimensional quality evaluation
model to patients undergoing laparoscopic cholecystectomy was analyzed through the
establishment of a control group. The results showed that compared to the control
group that received routine care, the research group that received the CPC three-
dimensional quality evaluatjon model showed obviously better postoperative recovery
indicators, such as shorter time to first bowel movement, time to first oral intake, time
to ambulation, and shorter hospital stay. The authors of this study analyzed that
traditional perioperative care for patients undergoing laparoscopic cholecystectomy
lacks integrity, and there may be a lack of coordination among healthcare providers,
which can affect the surgical and subsequent recovery processes of patients. On the
other hand, the CPC three-dimensional quality evaluation model prepared adequately
before nursing interventions, including information collection on available hospital
resources and common postoperative complications, making the entire nursing process
organized and systematicl'718]. Based on this, specific measures for patient intervention
were defined, such as active postoperative assessment and intraoperative warming,
laying a solid foundation for.

The study also compared the distinctions in adv&rse emotions of patients after
intervention. The results showed that compared to the control group that received
routine care, the research group that received the CPC three-dimensional quality

evaluation model nursing had obviously lower SAS and SDS scores at postoperative




day 3, indicating that the research group had milder postoperative anxiety and
depression. The authors of this study analyzed that anxiety and depression are common
adverse emotions during the perioperative period in patients undergoing laparoscopic
cholecystectomy, which may be related to patients' lack of disease-related knowledge
and disease stress responses. Mild adverse emotions can improve patients' treatment
compliance, but excessive anxiety and depression can not only affect their endocrine
system but also lower their medical adherence, and even induce conflicts between
patients and healthcare providers. Therefore, it is necessary to pay sufficient attention to
patients' adverse emotions[120l. The CPC three-dimensional quality evaluation model
implemented in this study focused on improving patients' adverse emotions as the
primary evaluation outcome, employing proactive psychological counseling, social
support, family encouragement, and health education to correct patients'
misperceptions and increase their treatment confidence, ultimately reducing their
anxiety and depression levels[2Ll.

Lastly, the results of the study also suggested that the CPC three-dimensional quality
evaluation model is helpful in improving the perioperative stress status and reducing
the incidence of complications in patients undergoing laparoscopic cholecystectomy.
The authors of this study analyzed that this is also related to the fact that the model can
accelerate patients' postoperative recovery process, reduce their adverse emotions.
Previous studies have demonstrated that adverse emotions put individuals in a state of
stress, affecting their hormone secretion levels, suppressing their immune status, and
thus increasing the occurrence rate of infections and other events, and the results of this

study indirectly confirm this viewpoint/22l.

CONCLUSION

In conclusion, the CPC three-dimensional quality evaluation model complements
nursing services. Good structure facilitates the advancement of processes, and smooth
processes lay the foundation for the outcomes. Implementing the CPC three-

dimensional quality evaluation model for patients undergoing laparoscopic




cholecystectomy helps accelerate their perioperative recovery process, alleviate their
perioperative stress symptoms, relieve their anxiety and depression, and to some extent,
reduce the incidence of perioperative complications. However, this study also has
certain limitations, such as a single source of the included sample, a small sample size,
and a lack of follow-up. Conducting multicenter, large-sample follow-up studies in the
future will provide more theoretical references for accelerating the perioperative

recovery of patients undergoing laparoscopic cholecystectomy.
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