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Background: Endoscopic retrograde cholangiopancreatography (ERCP) is an emerging option in the
management of common bile duct stones and has a high success rate for biliary stone extraction. However,
due to the lack of knowledge and understanding of this technique, some patients often experience varying
degrees of anxiety and depression. There is little research on the factors associated with negative emotions.
This study aimed to investigate the risk factors for negative emotions in choledocholithiasis patients treated
with ERCP and the impact on prognosis to provide a reference for improving patients’ prognosis.
Methods: We analyzed the data of 364 patients with choledocholithiasis treated with ERCP at our hospital
between July 2019 and June 2022. Patients’ emotional state was assessed using the SAS and SDS scales.
The #-test and chi-square test were used to analyze the relationship between patients’ negative emotions
and prognosis. The patient’s prognosis was assessed at one month postoperatively using the SF-36 scale.
Binary logistic regression and multiple linear regression were used to analyze the independent risk factors for
negative emotions and prognosis in patients.

Results: In this study, the prevalence of anxiety was 10.4%, the prevalence of depression was 8.8% and
the prevalence of negative emotions was 15.4%. Binary logistic regression analysis showed that gender
[odds ratio (OR) =0.379, P=0.023], fertility status (OR =0.164, P=0.032), monthly household income (OR
=0.180, P=0.001) and so on were independent risk factors for the anxiety. Fertility status (OR =0.173,
P=0.038), marital status (OR =0.210, P=0.043), TBIL on the first postoperative day (OR =1.079, P=0.002)
and so on were independent risk factors for depression. Multiple linear regression analysis revealed that the
presence of negative emotions (P=0.001) was an important risk factor for prognosis.

Conclusions: Patients with choledocholithiasis treated with ERCP are prone to anxiety, depression and
other psychological disorders. Therefore, clinical work should not only focus on the patient’s condition,
but also pay attention to the patient's family situation and emotional changes, and give timely psychological

counselling and prevent complications, reduce the patient’s suffering and improve the patient’s prognosis.
Keywords: Choledocholithiasis; endoscopic retrograde cholangiopancreatography (ERCP); negative emotions;

prognosis

Submitted Mar 22, 2023. Accepted for publication May 17, 2023. Published online May 29, 2023.
doi: 10.21037/gs-23-150
View this article at: https://dx.doi.org/10.21037/gs-23-150

© Gland Surgery. All rights reserved. Gland Surg 2023;12(5):651-663 | https://dx.doi.org/10.21037/gs-23-150


https://crossmark.crossref.org/dialog/?doi=10.21037/gs-23-150

652

Introduction

Choledocholithiasis is a common gastrointestinal disease
and often presents with vague pain or colic in the upper
abdomen, jaundice, and high fever. Some patients also
develop complications that seriously affect their health,
including liver function impairment, acute cholangitis,
and biliary tract infection (1). Primary common bile duct
stones (CBDSs) are those formed directly in the biliary tree,
while secondary CBDSs migrate from the gallbladder (2).
In patients with gallbladder stones, 10-20% have combined
CBDSs (3). Common clinical manifestations in patients
with choledocholithiasis are right-sided abdominal pain
and yellowing of the skin or eyes. Patients may also present
with clay-colored stools and dark urine. In most cases,
the migration of stones into the common bile duct (CBD)
often leads to obstruction of bile flow in the small intestine,
resulting in pain, jaundice, and sometimes cholangitis
(4,5). In addition, the inability of pancreatic enzymes to
flow smoothly to the small intestine can lead to gallstone
pancreatitis, causing nausea, vomiting, and pain in the
right, middle, and left upper abdomen. Acute cholecystitis
may develop if the gallbladder is concurrently infected
due to bacterial growth, or cholangitis can occur if the
ducts through which the bile flows are infected. Both of
these conditions cause pain in the right abdomen, nausea,
vomiting, and fever in patients (6).

Since the early 1990s, laparoscopic cholecystectomy

Highlight box

Key findings

* Anxiety and depression have a significant impact on many aspects
of patients with choledocholithiasis. Depending on individual
differences, treatment should be supplemented with targeted
interventions to stabilize the patient’s mood in order to reduce
complications and improve the patient’s prognosis.

What is known and what is new?

* There are many patients with choledocholithiasis having the
anxiety and depression emotions.

* Anxiety and depression have a poor impact on the prognosis of
patients with choledocholithiasis.

What is the implication, and what should change now?

* During the process of treatment for choledocholithiasis with
ERCP, clinical attention should be paid to patients’ emotions
to ensure early to reduce the psychological burden of patients
and targeted measures to improve patient compliance, thereby
improving their prognosis and postoperative quality of life.
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(LC) has been considered the gold standard for the
treatment of cholelithiasis (7), while endoscopic retrograde
cholangiopancreatography (ERCP) is selected for isolated
CBDSs (5). Currently, there is no consensus on the
treatment of CBDSs (8,9). ERCP is a common imaging
tool in the diagnosis and treatment of biliary and pancreatic
system diseases, with the advantages of being minimally
invasive and having wide indications and high safety.
ERCP can be used in conjunction with endobiliary stenting
and papillary sphincterotomy for stone extraction and is
gradually becoming the preferred option for the treatment
of biliary and pancreatic diseases (10).

However, ERCP is still prone to various complications,
including biliary tract infection, cholecystitis,
gastrointestinal bleeding, and even serious complications
such as pancreatitis, among others. The results of a study
by Huang-Fu et a/. (11) showed that the incidence of
complications during hospitalization after ERCP was as
high as 19.6%, including 5.7% for acute pancreatitis, 2.6%
for cholecystitis, and 2.1% for gastrointestinal bleeding.
The occurrence of post-ERCP complications seriously
affects the prognosis of patients and significantly reduces
their quality of life (11). In addition to postoperative
complications, many factors influence patient prognosis.
A study by Mertens et al. (12) showed that, in addition
to clinical symptoms, high trait anxiety was a predictor
of negative symptom outcomes at 6 weeks after
cholecystectomy. Study has shown that patients with
gallstones are more likely than other surgical patients to
experience negative emotions while waiting for surgery.
It is more likely to perceive anxiety, which affects the
quality of life and leads to limited social interaction (13).
However, there is little research on the factors associated
with negative emotions and the prognosis of patients after
ERCP for choledocholithiasis. The aim of this study was
to compare the differences in laboratory parameters and
postoperative complications in patients in two groups to
identify independent risk factors for negative emotions
and prognosis so that targeted measures could be taken
to reduce postoperative complications and improve the
prognosis of patients, as well as to fill the knowledge gap
of previous studies. We present this article in accordance
with the STROBE reporting checklist (available at https://
gs.amegroups.com/article/view/10.21037/gs-23-150/rc).

Methods

A total of 364 patients with choledocholithiasis admitted
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400 patients with choledocholithiasis
admitted to the Affiliated Hospital of
Jiangsu University for ERCP treatment
between July 2019 and June 2022
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Excluded:

Y

¢ 3: combined pancreaticobiliary malignancy

® 2: combined other digestive system diseases

¢ 8: combined hematologic system diseases

* 6: combined pancreatitis, acute cholecystitis, or
gallbladder atrophy before enrollment

e 7: patients who were not treated and discharged from
the hospital with unclear diagnosis and incomplete
information

e 4: with consciousness and communication impairment

® 6: lost to follow-up

Y

364 patients were included in this
retrospective study

Figure 1 Flow chart of patient selection. ERCP, endoscopic retrograde cholangiopancreatography.

to the Affiliated Hospital of Jiangsu University for ERCP
treatment between July 2019 and June 2022 were included
in this study.

The inclusion criteria were: (I) patients who met
the diagnostic criteria for choledocholithiasis and had
indications for ERCP, (I) patients had normal cognitive
function and comprehension, (III) no organic lesions of
vital organs such as heart and lungs, IV) complete clinical
case information, (V) age >18 years, and (VI) those who
voluntarily signed the informed consent.

The exclusion criteria were: (I) combined pancreaticobiliary
malignancy; (II) combined other digestive system diseases;
(IIT) combined hematologic system diseases; (IV) combined
pancreatitis, acute cholecystitis, or gallbladder atrophy before
enrollment; (V) patients who were not treated and discharged
from the hospital with unclear diagnosis and incomplete
information; and (VI) patients with consciousness and
communication impairment (Figure I).

For the estimating of sample size, according to our
previous studies, the incidence of negative emotions in
patients with biliary calculus treated with ERCP during
perioperative period is about 15%. The allowable error is
3%, the confidence level is 1-0=0.95, and the sample size
to be investigated is N=215 by using PASS 15 software.
Assuming that the non-response rate of the study object
is 10%, the sample size is required N=215+0.9=239 cases.
Assuming that the qualified rate of the questionnaire is
90%, the total sample size is N =239+0.9=266 cases. Finally,
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the sample size of the study population planned for this
study was 400 cases. With 36 attrition and lost cases, the
final number was 364 cases.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by the ethics committee of Affiliated Hospital
of Jiangsu University (No. KYLC2019425) and informed
consent was taken from all the patients.

Research participants

General information questionnaire

The general information questionnaire included
demographic data (e.g., gender, age, education level, place
of residence, having children or not, marital status, and
monthly household income, etc.) and clinical data (average
diameter of CBD, number of CBDSs, average diameter
of CBDSs, biliary pneumatosis or not, liver function and
inflammatory indexes, postoperative complications, and
recovery of postoperative intestinal function, etc.).

Negative emotion assessment

The Self-Rating Anxiety Scale (SAS) and self-rating
depression scale (SDS) was used to reflect the existence
and degree of anxiety and depression. The scale consists of
20 items, each rated from 1 to 4. Standardize by multiplying
the total score by 1.25. The evaluation criteria were SAS
score >50, with 50-59 for mild anxiety, 60-69 for moderate
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anxiety, and 70 and above for severe anxiety. The scale has
good reliability and validity, with Cronbach’s a coefficients
above 0.75.

As for the SDS, the scale consists of 20 items, and
an SDS score >52 was classified as depression, with
53-62 considered mild depression, 63—72 moderate depression,
and >72 severe depression. The SDS has good reliability and
validity, with Cronbach’s a coefficients above 0.75.

Patients with SAS >50 or SDS >52 or both are defined as
having negative emotions, and vice versa. We assessed the
patient on the 10th postoperative day.

Visual Analogue Scale (VAS) score
The VAS measures a patient’s perception of pain using a
10-cm line numbered at 1 cm intervals. The patient marks
the value of their pain on the scale, with 0 representing no
pain and 10 the most severe pain (14). We evaluated the
patient on the 5th postoperative day.

The 36-Item Short Form Health Survey (SF-36) score
SF-36 is a popular questionnaire used to measure self-
perceptions of quality of life in a specific population. The
questionnaire consists of 36 questions on 8 dimensions:
physical functioning, role limitations due to physical
problems, bodily pain, general health, vitality, social
functioning, role limitations due to emotional problems, and
mental health. In addition, there are 2 summary scores, a
physical component summary (PCS) and mental component
summary (MCS), which are composed of physical or mental
components, respectively. Each dimension is scored on a
scale ranging from 0 to 100, with higher scores indicating
higher quality of life (15).

We evaluated the patient at one month after the
operation. The last follow-up visit occurred in July 2022.

Statistical analysis

The results of each scale were entered into a computer for
score conversion, and statistical analysis was performed using
SPSS 26 (IBM Corp., Armonk, NY, USA). Continuous data
are expressed as mean and standard deviation, and categorical
data are expressed as frequencies and percentages. Statistical
analysis between groups was performed using #-test and chi-
square test, and binary logistic regression and multiple linear
regression were used to analyse independent risk factors
contributing to negative emotions and prognosis for poor
outcomes in perioperative patients. A two-sided P value <0.05
was regarded as statistical significance.

© Gland Surgery. All rights reserved.
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Results
Baseline data

Baseline data are shown in Table 1. The results of t-tests
showed significant differences between SAS and SDS scores
for gender, fertility status, and monthly household income
(P<0.05). There were statistically significant differences in
SAS scores for education level and mean CBDS diameter
(P<0.05). There were significant differences in SDS scores
for marital status and number of CBDSs (P<0.05).

Laboratory test indicators in patients with or without
negative emotions on the first day after surgery

For the laboratory results on the first postoperative day,
there were significant differences in tumor necrosis factor
alpha (TBIL), tumor necrosis factor alpha (TNF-0), and
white blood cells (WBC) for patients with and without
negative emotions (P<0.05). Patients with negative emotions
had TBIL of 30.90+8.79 pmol/L, TNF-a of 3.97+0.97 pg/L,
and WBC of (13.39+2.97)x10’/L. Patients without negative
emotions had TBIL of 25.96+7.48 pmol/L, TNF-a of
3.6920.83 pg/L, and WBC of (12.57+2.48)x10°/L (Table 2).

Complications which occurred in included patients

Of the patients who developed postoperative vomiting,
7 (33.3%) developed negative emotions, and 14 (66.7%) did
not. Of the patients who developed postoperative bleeding,
6 (37.5%) developed negative emotions, and 10 (62.5%) did
not. Among the patients with postoperative biliary fistula,
4 (44.4%) had negative emotions, and 5 (55.6%) had no
negative emotions. For patients with postoperative negative
emotions, the pain value was 2.68x1.36, while for patients
without postoperative negative emotions, the pain value was
2.18+1.22. Among all the complications, the occurrence of
postoperative vomiting, bleeding, biliary fistula, and pain
were statistically significant between patients with and
without negative emotions (P<0.05) (7able 3).

Recovery of intestinal function after surgery in patients
with or without negative emotions

For patients’” bowel function recovery after surgery,
the 56 patients (15.4%) with negative emotions had a
mean recovery time of 13.77+2.87 h for bowel sounds,
19.41+3.29 h for first postoperative flatus, and 32.09+4.96 h
for first postoperative bowel evacuation. The 308 patients
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Table 1 SAS and SDS scores in patients with choledocholithiasis
SAS SDS
ltem N (%)
Mean + SD t P Mean + SD t P

Age -0.764  0.445 0.438 0.662
<50 years 152 (41.8) 44.36+4.41 46.38+4.65
>50 years 212 (58.2) 44.75+5.12 46.15+5.16

Gender 2.409 0.017 2.194 0.029
Male 190 (52.2) 44.01+4.67 45.71+4.68
Female 174 (47.8) 45.22+4.95 46.84+5.18

BMI 0.428 0.669 -0.635 0.526
<24 kg/m® 209 (57.4) 44.68+4.61 46.11+5.09
=24 kg/m? 155 (42.6) 44.46£5.14 46.44+4.76

Fertility status 2.521 0.012 2.827 0.005
Children 353 (97.0) 44.48+4.80 46.12+4.93
No children 11 (3.0 48.18+4.85 50.36+4.03

Marital status 1.541 0.124 2,575 0.010
Spouse 351 (96.4) 44.52+4.81 46.12+4.89
No spouse 13 (3.6) 46.62+5.35 49.69+5.44

Education level -2.253  0.025 -1.175 0.241
High school and below 213 (58.5) 44.11+£4.67 45.99+4.85
High school or above 151 (41.5) 45.26+4.99 46.61+5.09

Location -0.392  0.695 -1.661 0.098
Countryside 183 (50.3) 44.49+4.77 45.82+5.02
City 181 (49.7) 44.69+4.91 46.68+4.85

Monthly household income 3.192 0.002 2.550 0.011
<5,000 yuan 184 (50.5) 45.38+4.91 46.90+4.94
>5,000 yuan 180 (49.5) 43.78+4.63 45.58+4.88

Average diameter of common bile duct 0.072 0.943 0.746 0.456
<15 mm 247 (67.9) 44.60+4.85 46.38+4.80
>15 mm 117 (32.1) 44.56+4.82 45.97+5.26

Number of common bile duct stones -0.735 0.463 -2.503 0.013
<2 201 (55.2) 44.42+4.57 45.67+4.86
>2 163 (44.8) 44.80+5.15 46.96+4.99

Average diameter of common bile duct stones -2.063  0.040 -1.074 0.286
<14 mm 294 (80.8) 44.34+4.74 46.09+4.71
>14 mm 70 (19.2) 45.66+5.09 46.90+5.86

Presence of bile duct pneumatization -1.388 0.166 -1.467 0.146
Yes 68 (18.7) 45.32+5.14 47.12+5.56
No 296 (81.3) 44.42+4.75 46.05+4.79

SAS, self-rating anxiety scale; SDS, self-rating depression scale; SD, standard deviation; BMI, body mass index.
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interleukin-6; IL-8, interleukin-8; TNF-a, tumor necrosis factor alpha; CRP, C-reactive protein; WBC, white blood cell.
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(84.6%) without negative emotions had a mean recovery
time of 12.21+2.96 h for bowel sounds, 18.20+3.78 h
for first postoperative flatus, and 28.69+5.59 h for first
postoperative bowel evacuation. There were significant
differences in the time to postoperative bowel sounds,
flatus, and bowel evacuation between patients with and
without negative emotions (P<0.05) (7able 4).

Binary logistic regression analysis of patients’ anxiety and
depression

Binary logistic regression analysis showed that gender,
fertility status, monthly household income, laboratory
test indicators such as TBIL and TNF-a on the first
postoperative day, postoperative complications such as
vomiting, hemorrhage, and pain, and time to postoperative
bowel evacuation were independent risk factors for anxiety,
while fertility status, marital status, TBIL on the first
postoperative day, postoperative complications such as
biliary fistula and pain, and time to postoperative flatus were
independent risk factors for depression (Tibles 5,6).

Multiple linear regression analysis of SF-36 scores in
patients at 1 month after surgery

At 3 months after the operation, the SF-36 vitality
dimension score in patients with combined negative
emotions was 63.79+7.26, the social functioning dimension
score was 66.70+6.23, the score for role limitations due
to emotional problems was 67.57+6.17, the mental health
dimension score was 64.73+6.12, and the MCS score was
65.70=+3.46. In addition, for patients with combined negative
emotions, the physical functioning dimension score was
64.68+7.18, the score for role limitations due to physical
problems was 66.84+7.23, the bodily pain dimension score
was 63.57+7.88, the general health dimension score was
64.11+7.37, and the PCS score was 64.80+4.26. The scores
of all dimensions except the social functioning dimension
were significantly different between patients with and
without negative emotions (P<0.05) (Table 7).

Multiple linear regression analysis revealed that with
or without negative emotions, average diameter of CBD,
average diameter of CBDSs, alkaline phosphatase (ALP)
and TNF-a on the first postoperative day, occurrence of
complications such as pancreatitis, perforation, biliary
fistula, biliary tract infection, intrahepatic cholestasis,
acute cholangitis, and postoperative pain, and time to
postoperative bowel evacuation were independent risk
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Table 3 Complications in patients with or without negative emotions
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Complications With negative emotions Without negative emotions '/t P

Vomiting 5.515 0.019
Yes 7 (33.3) 14 (66.7)
No 49 (14.3) 294 (85.7)

Pancreatitis 2.360 0.125
Yes 2 (40.0) 3 (60.0)
No 54 (15.0) 305 (85.0)

Hemorrhage 6.288 0.012
Yes 6 (37.5) 10 (62.5)
No 50 (14.4) 298 (85.6)

Perforation 2.360 0.125
Yes 2 (40.0) 3 (60.0)
No 54 (15.0) 305 (85.0)

Pulmonary infection 2.284 0.131
Yes 3(33.3) 6 (66.7)
No 53 (14.9) 302 (85.1)

Biliary fistula 5.986 0.014
Yes 4 (44.4) 5 (55.6)
No 52 (14.6) 303 (85.4)

Biliary tract infection 0.068 0.794
Yes 2(18.2) 9(81.8)
No 54 (15.3) 299 (84.7)

Intrahepatic cholestasis 0.749 0.387
Yes 1(33.3) 2 (66.7)
No 55 (15.2) 306 (84.8)

Acute cholangitis 0.760 0.383
Yes 1(7.1) 13(92.9)
No 55 (15.7) 295 (84.3)

Postoperative pain 2.68+1.36 2.18+1.22 -2.744 0.006

Data are shown as mean + standard deviation or number (percentage).

factors for prognosis of MCS (7able §). For prognosis of Discussion

PCS, multiple linear regression analysis found with or
without negative emotions, gender, average diameter of
CBD, ALP, C-reactive protein (CRP), and WBC on the
first postoperative day, occurrence of vomiting, pancreatitis,
hemorrhage, perforation, pulmonary infection, biliary
fistula, acute cholangitis, and postoperative pain were
independent risk factors (Table 9).

© Gland Surgery. All rights reserved.

Gallstone disease is divided into extrahepatic bile duct
stones, intrahepatic bile duct stones, and gallbladder stones
based on the site of stones. CBDSs belong to a common
category of extrahepatic bile duct stones. Gallstone
disease is reported to occur in 5-22% of adults, of which
20% have CBDSs (16). It is a common biliary disease in
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Table 4 Recovery of intestinal function after surgery in patients with or without negative emotions

Time to postoperative bowel

Time to postoperative Time to postoperative bowel

Item N (%) sounds* (h) flatus* (h) evacuation* (h)
With negative emotions 56 (15.4) 13.77+2.87 19.41+£3.29 32.09+4.96
Without negative emotions 308 (84.6) 12.21+2.96 18.20+3.78 28.69+5.59
t -3.648 -2.239 —-4.259
P 0.000 0.026 0.000
*, data are shown as mean =+ standard deviation.
Table 5 Binary logistic regression analysis of patients’ anxiety
95% Cl

Related factor B SE Wald P OR

Upper Lower
Gender -0.970 0.427 5.149 0.023 0.379 0.876 0.164
Fertility status -1.805 0.840 4.617 0.032 0.164 0.853 0.032
Education level 0.534 0.415 1.656 0.198 1.706 3.848 0.756
Monthly household income -1.714 0.494 12.053 0.001 0.180 0.474 0.069
Average diameter of common bile duct 0.124 0.453 0.074 0.785 1.132 2.749 0.466
stones
TBIL 0.052 0.024 4.939 0.026 1.054 1.104 1.006
TNF-a 0.535 0.232 5.333 0.021 1.707 2.687 1.084
WBC 0.098 0.072 1.838 0.175 1.103 1.270 0.957
Vomiting 2.120 0.666 10.148 0.001 8.334 30.718 2.261
Hemorrhage 1.468 0.659 4.960 0.026 4.342 156.812 1.193
Biliary fistula 1.140 1.004 1.287 0.257 3.125 22.375 0.437
Postoperative pain 0.408 0.159 6.552 0.010 1.504 2.055 1.100
Time to postoperative bowel sounds 0.178 0.120 2.221 0.136 1.195 1.511 0.945
Time to postoperative flatus -0.143 0.102 1.990 0.158 0.867 1.057 0.710
Time to postoperative bowel evacuation 0.096 0.047 4.282 0.039 1.101 1.206 1.005

TBIL, total bilirubin; TNF-a, tumor necrosis factor alpha; WBC, white blood cell; SE, standard error; OR, odds ratio; Cl, confidence interval.

clinical practice, mainly manifesting as high fever, colic,
radiating back pain, chills, and jaundice, etc. It can have a
serious impact on patients’ quality of life and physical and
mental health (17,18). Surgery is still the first choice for
clinical treatment of CBDSs (19). A study has reported
that the gallbladder aids digestion and improves lipid
metabolism (20), and thus its removal may have an impact
on the metabolic balance of the body. In recent years, with
the rapid development of minimally invasive treatment
technology, ERCP biliary lithotomy has received great
attention from gastroenterologists and gradually replaced

© Gland Surgery. All rights reserved.

traditional open lithotripsy as it is minimally invasive and
less costly, involves less physiological interference and pain
to patients, and it clearly shows the bile duct site and bile
duct stone pattern (21,22). However, precisely because
ERCP is an emerging technique, patients lack knowledge
and understanding of it compared to traditional open
surgery, and some patients are prone to negative emotions.
Our study found that gender, presence of children,
presence of a spouse, and monthly household income were
independent risk factors for the negative emotions. This
may be due to the fact that progesterone and oestrogen
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Table 6 Binary logistic regression analysis of patients’ depression
95% CI

Related factor B SE Wald P OR

Upper Lower
Gender -0.461 0.427 1.168 0.280 0.631 1.455 0.273
Fertility status -1.753 0.843 4.325 0.038 0.173 0.904 0.033
Marital status -1.559 0.770 4.101 0.043 0.210 0.951 0.047
Monthly household income -0.617 0.442 1.950 0.163 0.540 1.283 0.227
Number of common bile duct stones 0.128 0.435 0.086 0.769 1.136 2.665 0.485
TBIL 0.076 0.024 9.958 0.002 1.079 1.130 1.029
TNF-a 0.409 0.247 2.747 0.097 1.505 2.440 0.928
WBC 0.022 0.077 0.083 0.774 1.022 1.188 0.880
Vomiting —-0.204 0.895 0.052 0.820 0.816 4.717 0.141
Hemorrhage 0.563 0.752 0.561 0.454 1.757 7.674 0.402
Biliary fistula 2.036 0.883 5.323 0.021 7.663 43.227 1.359
Postoperative pain 0.318 0.158 4.072 0.044 1.375 1.872 1.009
Time to postoperative bowel sounds 0.211 0.124 2.894 0.089 1.235 1.576 0.968
Time to postoperative flatus -0.225 0.112 4.046 0.044 0.799 0.994 0.642
Time to postoperative bowel evacuation 0.097 0.050 3.783 0.052 1.102 1.215 0.999

TBIL, total bilirubin; TNF-a, tumor necrosis factor alpha; WBC, white blood cell; SE, standard error; OR, odds ratio; Cl, confidence interval.

Table 7 SF-36 scores at 3 months after surgery in patients with or without negative emotions

Variables With negative emotions Without negative emotions t P

Vitality 63.79+7.26 67.10+7.08 3.209 0.001
Social functioning 66.70+6.23 67.85+7.34 1.103 0.271
Role limitations—emotional 67.57+6.17 73.43+6.62 6.155 0.000
Mental health 64.73+6.12 67.16+6.81 2.494 0.013
Mental component summary 65.70+3.46 68.88+3.48 6.312 0.000
Physical functioning 64.68+7.18 67.27+8.12 2.231 0.026
Role limitations—physical 66.84+7.23 69.23+8.45 1.992 0.047
Bodily pain 63.57+7.88 70.64+7.32 6.239 0.000
General health 64.11+7.37 68.48+7.52 4.017 0.000
Physical component summary 64.80+4.26 68.91+4.26 6.631 0.000

Data are shown as mean + standard deviation. SF-36, The MOS (Medical Outcomes Study) 36-Item Short Form Health Survey.

in women affect neurotransmitter transmission and

neuroendocrine function, thus indirectly affecting women’s

mood. In addition, both oestrogen and progesterone are

more susceptible to negative emotions such as anxiety

because of the large changes that occur during the menstrual
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cycle and in stressful situations (23,24). In addition, it has

been found that marital status and family relationships

affect patients’ mood (25). Patients without children and

spouses are often more prone to negative emotions due to

the stress of living alone and worries about their future.
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Table 8 Multiple linear regression analysis of SF-36 scores for mental component summary

Related factor B SE t P

With negative emotions or not -1.731 0.511 -3.390 0.001
Average diameter of common bile duct (mm) -0.628 0.182 -3.431 0.001
Average diameter of common bile duct stones (mm) 0.430 0.197 2179 0.030
ALP (U/L) -0.031 0.011 -2.752 0.006
TNF-o (ug/L) -0.727 0.192 -3.782 0.000
Pancreatitis -5.451 1.443 =3.777 0.000
Perforation -3.220 1.431 -2.250 0.025
Biliary fistula -2.324 1.044 -2.225 0.027
Biliary tract infection -4.978 0.996 -4.997 0.000
Intrahepatic cholestasis -5.357 1.818 -2.947 0.003
Acute cholangitis -1.863 0.839 -2.222 0.027
Postoperative pain -0.570 0.130 -4.389 0.000
Time to postoperative bowel evacuation (h) -0.129 0.042 -3.045 0.003

SF-36, The MOS (Medical Outcomes Study) 36-ltem Short Form Health Survey; ALP, alkaline phosphatase; TNF-a, tumor necrosis factor

alpha; SE, standard error.

Table 9 Multiple linear regression analysis of SF-36 scores for physical component summary

Related factor B SE t P

With negative emotions or not -1.844 0.579 -3.183 0.002
Gender -0.766 0.373 -2.055 0.041
Average diameter of common bile duct (mm) -0.586 0.207 -2.825 0.005
ALT (U/L) -0.053 0.017 -3.117 0.002
CRP (mg/L) -0.170 0.054 -3.178 0.002
WBC (x10%L) -0.181 0.073 -2.488 0.013
Vomiting -4.139 0.811 -5.103 0.000
Pancreatitis -3.528 1.637 -2.155 0.032
Hemorrhage —-6.468 0.916 —-7.060 0.000
Perforation -3.452 1.623 -2.126 0.034
Pulmonary infection -3.703 1.212 -3.055 0.002
Biliary fistula -5.773 1.184 -4.874 0.000
Acute cholangitis -3.869 0.951 -4.067 0.000
Postoperative pain -0.441 0.147 -2.993 0.003

SF-36, The MOS (Medical Outcomes Study) 36-ltem Short Form Health Survey; ALT, alanine aminotransferase; CRP, C-reactive protein;

WBC, white blood cell; SE, standard error.
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Some patients have to bear the responsibility and obligation
of supporting the elderly and raising children, and they
have no source of income during the hospitalization, which
aggravating their psychological burden. A study has shown
that the care by medical and nursing staff can enhance
the confidence of patients and reduce negative emotions
such as fear and depression, which is important for the
recovery of patients (26). Therefore, in clinical practice,
practitioners need to pay attention to patients’ emotional
status in addition to their physical condition, encourage
patients, actively give psychological comfort and emotional
support, minimize treatment costs for patients with low
family income on the basis of ensuring efficacy. The results
of this study also found that postoperative complications
such as vomiting, bleeding, biliary fistula, and pain, as well
as time to first postoperative bowel evacuation and time
to first postoperative flatus were also independent risk
factors for negative emotions in patients. The occurrence
of complications can cause patients to suffer physically
and mentally after surgery, leading them to doubt the
effectiveness of treatment, while the long time to recovery
of intestinal function after surgery can also make patients
feel uneasy. All these will aggravate the psychological
burden of patients and lead to a decrease in treatment
motivation, resulting in poor treatment results. Therefore,
it is important to monitor the patient’s indicators during
the treatment process and take timely measures to prevent
complications.

In addition to negative emotions, this study also found
that mean diameter of CBD, mean diameter of CBDSs,
ALP, CRP, WBC, and TNF-a on the first postoperative
day, occurrence of vomiting, pancreatitis, bleeding,
perforation, pulmonary infection, bile leak, biliary tract
infection, intrahepatic cholestasis, acute cholangitis,
postoperative pain, and other comorbidities, as well as time
to first postoperative bowel evacuation were independent
risk factors for prognosis. The prognosis of many cancers
is considered to be associated with elevated levels of ALP, a
hydrolase that removes phosphate groups (27-29). TNF-a is
a cytokine involved in systemic inflammation that is mainly
secreted directly by macrophages, and its main function is
to regulate immune cells, causing apoptosis, inflammation,
and autoimmunity (30). CRP and WBC are common
and important indicators of inflammation. Since surgical
trauma and anesthesia will stimulate the release of cytokines
such as TNF-a, CRP, interleukin-6 (IL-6), and IL-8
from inflammatory cells of the body, this process is a self-
injurious inflammatory response. Long-term inflammatory
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stimulation places the body in a state of stress, which leads
to poor prognosis of patients. Pancreatitis is recognized
as the most common complication after ERCP. The
possible cause of its occurrence is related to the sphincter
of the papilla being incised during the procedure (31).
Inadequate dissection of the sphincter during endoscopic
dissection or high current during electrocoagulation for
hemostasis are more likely to cause stenosis of the papillary
opening, resulting in poor bile flow, which can lead to
pancreatitis (32). In addition, it has been reported that the
occurrence of postoperative pancreatitis is closely related to
operative elapsed time, and thus a reduction in procedure
duration through skilled surgical operation could lower
the occurrence of pancreatitis. Hemorrhage is one of the
more serious complications of ERCP and may be related
to the coagulation function of the patient and the skill level
of the operator. To reduce the occurrence of postoperative
hemorrhage, the patient’s condition should be evaluated
preoperatively, with or without contraindications to ERCP,
and an experienced endoscopist should be selected for the
operation. If an intraoperative hemorrhage does not stop on
its own, endoscopic management such as electrocoagulation
for hemostasis, metal clip closure, and interventional
embolization or surgical management can be performed.
Perforation is a rare but serious complication of ERCP. A
study has reported ERCP perforation rates of 0.08-2%, with
an associated mortality rate of 3-20% (33). Intraoperative
reduction of excessive incision and gentle manipulation
can reduce the incidence of post-ERCP perforation. Acute
cholangitis is an indication for ERCP treatment and a post-
ERCP complication with an incidence of 0.5-3% (33).
The occurrence of cholangitis is associated with retrograde
infection of intestinal bacteria due to poor intraoperative
bile drainage. Patients with combined gallbladder stones or
multiple intrahepatic bile duct obstructions tend to be more
prone to poor biliary drainage and cholangitis. Therefore,
for those at high risk of cholangitis attacks, antibiotics can
be given prophylactically before and after ERCP, along with
focus on adequate intraoperative drainage.

In conclusion, the prognosis of patients with combined
negative emotions can be seriously affected. For the
details of the clinical work to pay attention to, through the
implementation of hospital guidance, health education,
psychological care and a series of nursing measures, can
meet the physiological needs of patients at the same time, to
meet the psychological needs of patients. In the treatment
work to fully take the patient as the core, so as to improve
the overall therapeutic effect. Clinicians should actively
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provide psychological guidance, and improve patients’
compliance with treatment to reduce the occurrence of
related complications with a view to improving patients’
prognosis.

The main drawbacks of this study were that there are few
related type articles. And the follow-up period was relatively
short due to time and manpower limitations, and the study
did not include the postoperative survival of patients. It is
suggested that the sample size should be expanded in future
studies and the relevant discussion on survival time should
be included

Conclusions

Patients with choledocholithiasis treated with ERCP
are prone to anxiety, depression and other psychological
disorders. Therefore, clinical work should not only focus on
the patient’s condition, but also pay attention to the patient’s
family situation and emotional changes, and give timely
psychological counselling and prevent complications, reduce
the patient’s suffering and improve the patient’s prognosis.
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