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Abstract
BACKGROUND 
Percutaneous cholecystostomy (PC) can be used as a bridging therapy for 
moderately severe acute biliary pancreatitis (MSABP). Currently, there are only a 
limited number of reports of MSABP using PCs.

AIM 
To assess the short-term outcomes of early PC in MSABP and factors associated 
with recurrence and death in MSABP.

METHODS 
Patients who received conservative treatment or PC for acute biliary pancreatitis 
(ABP) in Liaoning Provincial People’s Hospital from January 2017 to July 2022 
were collected. A total of 54 patients with MSABP who received early-stage PC 
and 29 patients who received conservative treatment. The short-term efficacy of 
PC was evaluated. Depending on whether there is a recurrence, compare the 
characteristics of the pre-PC and explore the factors of recurrence. Pre-PC features 
were compared and predictors were discussed, depending on the outcome.

RESULTS 
After 3 days of PC treatment, patients experienced a reduction in inflammatory 
markers compared to the conservative group. After PC, patients were divided into 

https://www.f6publishing.com
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non-recurrence (n = 37) and recurrence (n = 10) groups, and the results showed that age was an independent 
correlation affecting ABP recurrence [odds ratio (OR) = 0.937, 95% confidence interval (CI): 0.878-0.999; P = 0.047 < 
0.05]. Patient outcomes were divided into non-lethal (n = 47) and lethal (n = 7) groups, and Charlson Comorbidity 
Index (CCI) was a risk factor for mortality (OR = 2.397, 95%CI: 1.139-5.047; P = 0.021 < 0.05). CCI was highly 
accurate in predicting death in MSABP (area under the curve = 0.86 > 0.7). When the Youden index maximum was 
0.565, the cut-off value was 5.5, the sensitivity was 71.4%, and the specificity was 85.1%.

CONCLUSION 
PC is an important method in the early years (< 72 hours) of MSABP. Age is a protective factor against recurrence 
of ABP. High pre-PC CCI is significantly associated with mortality.

Key Words: Acute biliary pancreatitis; Percutaneous cholecystostomy; The revised Atlanta classification; Charleson 
Comorbidity Index; Yoden index

©The Author(s) 2025. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We conducted a comparison of percutaneous cholecystostomy before treatment with 3 days of treatment, and 
between the two modalities after 3 days of treatment, and explored the factors associated with the occurrence of recurrence 
or death after percutaneous cholecystostomy in patients with moderate to severe acute biliary pancreatitis to deepen our 
understanding of moderate to severe acute biliary pancreatitis.

Citation: Yan X, Xie F, Zhao XD, Li L, Meng JX. Short-term efficacy of early percutaneous cholecystostomy for pancreatitis and 
factors associated with recurrence and mortality. World J Gastroenterol 2025; 31(6): 101163
URL: https://www.wjgnet.com/1007-9327/full/v31/i6/101163.htm
DOI: https://dx.doi.org/10.3748/wjg.v31.i6.101163

INTRODUCTION
Acute pancreatitis (AP) is one of the most common gastrointestinal diseases in the world, with rapid onset and high 
morbidity and mortality[1]. Biliary cholangitis, alcoholism, hypertriglyceridemia, transendoscopic retrograde cholan-
giopancreatography, endoscopic retrograde cholangiopancreatography (ERCP) and certain medications are common 
etiologic factors. After the incidence data are stratified according to etiology, the epidemiologic trends indicate that the 
incidence of biliary pancreatitis appears to be increasing linearly[2], with gallstone disease being the most prevalent cause 
of AP[3].

The pathogenesis of acute biliary pancreatitis (ABP) is still inconclusive and may be multifactorial, with multiple 
theories associated with it. Currently, the common channel theory is favored, i.e., blockage of the common outlet of the 
bile duct and the pancreatic duct, elevated pressure, mixing of bile acids or bacteria and inflammatory mediators in the 
bile duct with pancreatic fluid in the pancreatic duct[4], leading to an abnormal release of inflammatory factors in the 
pancreatic duct and excessive and abnormal activation of the pancreatic alveoli to produce a cascade of inflammatory 
responses, which in turn leads to the development of inflammation in the pancreas and the peripancreatic area. After 
patients were evaluated via the Revised Atlanta classification (RAC), which is often used to predict the severity of AP in 
clinical practice, although 80% of patients with ABP presented with mild disease, some patients with moderately severe 
ABP (MSABP)[5] were identified, and those patients who developed moderately severe disease presented more severe 
clinical symptoms, with a mortality rate of approximately 20%[6] and more aggressive disease.

The initial treatment of ABP consists of rehydration and pain control, followed by cholecystectomy, the gold standard 
for the treatment of most gallbladder-related diseases. However, owing to the timing of cholecystectomy, selection of the 
population for which it is indicated, and voluntary will, the treatment plan for patients with ABP is more individualized
[7]. Aggressive fluid resuscitation and early emergency ERCP do not have a strong evidence base for a direct and 
significant benefit in patients with ABP[8,9]. This group of patients with MSABP cannot tolerate invasive procedures due 
to severe inflammation but needs to minimize the severity to survive the dangerous period. At this point, percutaneous 
cholecystostomy (PC), owing to its relative simplicity of operation, becomes particularly important for patients with 
MSABP as a rapid approach to drain accumulated bile, decompress the enlarged gallbladder, and reduce the pressure on 
the biliary system.

To date, insights into the application of PC for the treatment of MSABP are incomplete, and reports on the impact of 
outcomes after PC are scarce. PC is often used as the treatment of choice after failure to apply ERCP or as a valid option 
for patients who cannot tolerate endoscopic treatment[10,11]. Although urgent ERCP should be performed (within 24 
hours) in patients with gallstone pancreatitis and cholangitis, it is not indicated in patients without cholangitis, and one 
study demonstrated that it also failed to significantly reduce major complications or mortality in patients with predicted 
severe ABP but without cholangitis[12]. As a result, there is a growing preference for less risky strategies.

https://www.wjgnet.com/1007-9327/full/v31/i6/101163.htm
https://dx.doi.org/10.3748/wjg.v31.i6.101163
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Currently, there is no standardized measure of “early” treatment for pancreatitis, and some studies have shown that 
initial treatment within the first 72 hours after the diagnosis of AP is crucial, which may affect the clinical outcome of the 
disease[13,14]. Thus, our study defined “early” as the first 72 hours of admission to the hospital and “early” as the first 72 
hours of admission to the hospital. As PC treatment within 72 hours of hospital admission[6]. Our current retrospective 
study emphasized the role of PC in the early treatment of MSABP by analyzing the clinical data of patients with MSABP 
who were treated conservatively or who underwent early PC therapy and by performing a comparison between pre-PC 
treatment and after 3 days of treatment and a comparison between the two modalities after 3 days of treatment.

In addition, progression after an episode of ABP has varied widely in previous studies[15]. The impact of patients’ pre-
PC clinical characteristics and the presence of comorbidities on ABP recurrence and death is unclear, and there is a lack of 
research on the correlates of the occurrence of recurrence or death and patient characteristics that increase the risk of 
recurrence or death in patients with MSABP. Therefore, we investigated the clinical data of these patients on the basis of 
PC treatment through telephone calls and follow-up visits to explore the factors associated with the occurrence of relapse 
or death after PC in MSABP patients to increase the understanding of MSABP.

MATERIALS AND METHODS
Materials and methods
This was a retrospective study, and the medical records of all patients included in this study were obtained from the 
electronic medical records system of Liaoning Provincial People’s Hospital. In accordance with the Declaration of 
Helsinki (revised in 2013), this study was approved by the ethics committee of a hospital [approval number: (2023)K037]. 
All patients who underwent PC signed an informed consent for surgery. Patients with ABP who were treated conser-
vatively and underwent PC at an early stage during their hospitalization at Liaoning Provincial People’s Hospital from 
January 2017 to July 2022 were selected for the study.

The inclusion criteria were as follows: (1) Patients diagnosed with MSABP; (2) Patients who were treated conser-
vatively during hospitalization or received PC at an early stage; (3) Patients who were older than 18 years[16]; (4) Patients 
with normal or enlarged gallbladders; (5) Patients who were older than 6 days at the time of hospitalization; and (6) 
Patients with an allowable follow-up time of 20 months.

The exclusion criteria were as follows: (1) Patients with structural changes in the biliary tract; (2) Patients with 
combined pancreatic occupancy; (3) Patients who underwent ERCP during the same period; (4) Patients who underwent 
other abdominal drainage procedures or emergency laparotomies during the same period after PC; (5) Patients lost to 
follow-up; (6) Patients whose first diagnosed disease was not biliary pancreatitis; and (7) Patients whose medical records 
were incomplete.

We retrieved data from a total of 123 patients who were treated conservatively or received early PC for MSABP, 
including 94 patients with early PC and 29 patients who were treated conservatively at an early stage. The 94 patients 
who underwent PC included patients with a first diagnosis of prostatic hyperplasia (n = 1), coronary artery disease (n = 
1), abdominal lymphoma (n = 1), renal insufficiency (n = 1), combined pancreatic malignancy (n = 1), patients who 
underwent transendoscopic retrograde cholangiopancreatography during the same period (n = 5), and patients with 
simultaneous emergency laparotomy after PC (n = 1). Patients with incomplete medical records (n = 7) and patients who 
were lost to follow-up (n = 9) were excluded, and of the remaining 67 patients, those determined to be mildly ill 
according to the RAC (n = 13) were also excluded. A total of 54 patients with MSABP who underwent early PC and 29 
patients who were treated conservatively were included. Figure 1 shows the PC patient screening process.

Diagnostic criteria for MSABP
The diagnosis of all MSABP patients should meet the ABP diagnostic criteria[17]. Specifically, clinical symptoms 
manifested as intense and persistent epigastric pain, abdominal pain was more often located in the left upper abdomen, 
serum amylase (AMS) and/or lipase activity was at least three times higher than the upper limit of the normal value, and 
an abdominal imaging examination revealed changes in the AP. The diagnosis of ABP is confirmed when two of the 
above three criteria are met and when there is a combination of biliary diseases, such as gallbladder stones, bile duct 
stones, and cholestasis, and when other etiologies are ruled out. The severity of MSABP is based on the RAC[18], which 
includes moderately severe AP (SAP), in which patients have transient (≤ 48 hours) organ dysfunction and/or localized 
complications, and SAP, in which patients have persistent (> 48 hours) organ dysfunction.

Conservative treatment
Conservative treatment includes water fasting, nutritional support, and gastrointestinal decompression. The disturbances 
in water and electrolyte balance, analgesia, anti-inflammatory effects, inhibition of pancreatic enzyme activity, and 
symptomatic treatment should be implemented when combined with other systemic diseases.

PC
On the basis of conservative treatment within 72 hours of admission, patients with MSABP who failed to improve their 
clinical symptoms or subjective wishes were evaluated by the treating physician for PC. The procedure was performed 
via ultrasound guidance under aseptic technique and local anesthesia. The procedure was performed via percutaneous 
puncture of the gallbladder via a 0.035-inch guidewire (Terumo, loach guidewire), aspiration of bile and sending it to the 
laboratory for culture, placement of an 8-Fr pigtail catheter (Boston Scientific) in the gallbladder, and verification of the 
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Figure 1 Screening process for percutaneous cholecystostomy patients. PC: Percutaneous cholecystostomy; MSABP: Moderately severe acute biliary 
pancreatitis; ERCP: Endoscopic retrograde cholangiopancreatography.

location of the gallbladder drainage catheter via X-ray after injection of a water-soluble contrast medium. Figure 2 shows 
the PC procedure. The PC was created by an interventionalist with 16 years of experience. Indications for removal of the 
fistula are as follows: Improvement of clinical symptoms, return to normal or improvement of laboratory values, and 
ultrasound or computed tomography (CT) imaging showing no signs of recurrence of drainage catheter entrapment for 2-
3 days. Drainage tube removal usually occurs after 4-6 weeks.

Variables recorded/defined
The following demographic data were recorded: Sex, age, and body mass index. Length of hospitalization, previous 
history of disease, temperature, and use of antimicrobials. The relevant laboratory parameters included white blood cells 
(WBCs), the percentage of neutrophils (NEU%), alanine aminotransferase (ALT), gamma-glutamyl transferase (GGT), 
serum total bilirubin (TBIL), direct bilirubin, indirect bilirubin (IBIL), and serum AMS, with the above data from the 
highest pretreatment value and the highest value 3 days after treatment. To clarify whether the patients were febrile, a 
temperature ≥ 37.3 °C was used as the cutoff. Imaging manifestations: On the basis of the presence of pancreatic edema, 
peripancreatic exudation, blurring of the peripancreatic fat space and/or peripancreatic tissue necrosis on the basis of 
pretreatment CT scanning, the CT severity index (CTSI) was calculated[19], and the gallbladder width was measured, 
which was taken from the widest part of the largest cross-section of the gallbladder in the abdominal ultrasound or CT 
images. Patients’ pre-PC comorbidities were classified according to the Charlson Comorbidity Index (CCI), and the RAC 
classification, which is often used in clinical practice to predict the severity of AP, was adopted to evaluate pre-PC 
patients as moderately severe or severe. The use of antimicrobial drugs, the presence or absence of comorbidities with 
other systemic diseases and past history were assigned values of 0 for “no” and 1 for “yes”.

Statistical analysis
SPSS27 and Graphpad Pism9.5 was used for data processing and drawing. The measurement data were tested for 
normality, those that conformed to a normal distribution were expressed as the mean ± SD, and independent samples t 
tests were used for between-group comparisons. Data that were not normally distributed were expressed as medians and 
interquartile ranges, and group comparisons were made via the Wilcoxon rank sum test or the Mann-Whitney U test. 
Count data are expressed as frequencies and percentages, and comparisons between groups were made via the one-way 
χ2 test or Fisher’s exact test. Statistical significance was achieved when the P value was < 0.05. To investigate the factors 
associated with the occurrence of recurrence or death after PC in MSABP patients, the variables with a P value of < 0.1 in 
the one-way analysis were subjected to multifactorial analysis, the statistics were performed via logistic regression 
analysis, and the dominance odds ratios (ORs) with 95% confidence intervals (CIs) were calculated, which were statist-
ically significant when the P value was < 0.05. Sensitivity and specificity were derived from the subject receiver operating 
characteristic curve, the maximum Youden index (YI) was calculated to determine the optimal cutoff value, and the area 
under the curve of the parameters reflected the study efficacy.
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Figure 2 Percutaneous cholecystostomy steps. A: Percutaneous puncture of gallbladder; B: Verify the location of the drainage catheter.

RESULTS
Clinical characteristics of patients in the two groups
A total of 83 patients with MSABP were included, including 54 in the PC group and 29 in the conservative group. The 
patients who underwent PC were operated on successfully, and there was no drain dislodgement or smooth drainage 
during hospitalization. The PC group included 30 males (55.6%) and 24 females (44.4%), and the average length of hospit-
alization for 54 patients was 17 days. The conservative group included 19 males (65.5%) and 10 females (34.5%), with an 
average length of hospitalization of 16 days in 29 patients. Between-group comparisons of the general characteristics, 
body temperature, infection-related indices, liver function-related indices, Charlson comorbidities, and use of antimi-
crobial drugs between the two groups of patients prior to treatment did not reveal statistically significant differences (P > 
0.05). Bacterial culture of the bile drained from patients in the PC group revealed 14 cases (25.93%) of bacterial bile, 
including 7 cases of Escherichia coli, 3 cases of Enterococcus faecalis, 2 cases of Klebsiella pneumoniae, 1 case of Staphylococcus 
hemolyticus, and 1 case of Enterobacter cloacae. The morphology of the drained bile was categorized as black viscous in 46 
cases and other traits in 8 cases, whereas the other traits included purulent in 5 cases, brown viscous in 2 cases, and green 
in 1 case. The application of antimicrobial drugs prior to treatment was not known in 20 patients. Forty-one patients were 
using at least one of the following antimicrobial drugs prior to undergoing PC treatment: Cephalosporins, nitroim-
idazoles, growth inhibitors, or proton pump inhibitors. Notably, 34 patients used growth inhibitors before PC. In our 
institution, the selection of antimicrobial agents for patients with positive bile cultures after PC treatment is adjusted in 
time to make it more favorable. Tables 1 and 2 show the pretreatment baseline data for both groups of patients.

Comparison of body temperature and related laboratory indices before and after PC treatment
Compared with those before PC treatment, after 3 days of PC treatment, the temperature, WBC, NEU, GGT, TBIL, 
indirect bilirubin, and AMS of MSABP patients were significantly lower than those before treatment, and the difference 
was statistically significant (P < 0.05). The statistical results are shown in Table 3.

Comparison of body temperature and related laboratory indices between the two groups of patients after treatment
There was no statistically significant difference between the pretreatment temperature, infection-related indices or liver 
function levels of patients in the PC group and those in the conservative group (P > 0.05), and the detailed statistical 
results are shown in Table 1. The levels of temperature, WBC, ALT, GGT, TBIL, and direct bilirubin in patients in the PC 
group were significantly lower than those in the conservative group at 3 days after treatment, and the difference between 
the two groups was statistically significant (P < 0.05); the detailed statistical results are shown in Table 4.

Comparison of pre-PC clinical characteristics between the nonrecurrent and recurrent groups
We followed the patients in the PC group for 2-20 months, with a median follow-up time of 6 months. Patients were 
categorized into a nonrelapse group (n = 37) and a relapse group (n = 10) according to whether they relapsed after PC 
treatment. Recurrence was based on follow-up by telephone and follow-up visits to clarify that patients were indeed 
rehospitalized for abdominal pain caused by ABP, and patients who underwent elective ERCP stone extraction or 
cholecystectomy in-hospital after treatment or during the follow-up period were included in the nonrecurrence group. 
The mean duration of recurrence in patients was 8 months.
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Table 1 Pretreatment baseline data of patients in both groups (measured data)

Variable PC group (n = 54) Conservative group (n = 29) t/z value P value

Age (years) 62.7 ± 20.63 55.55 ± 15.92 1.624 0.108

BMI 25.31 ± 3.34 24.62 ± 2.47 0.983 0.329

Hospitalization (days) 17.28 ± 9.72 15.9 ± 4.36 0.726 0.47

Temperature (°C) 37.5 (36.8-38.18) 37.8 (37.3-38.5) -0.513 0.130

WBC (× 109/L) 13.6 (10.87-16.62) 12.6 (8.95-16.73) -0.817 0.414

NEU (%) 88.2 (82.8-90.9) 85.1 (78.6-88.95) -1.662 0.097

ALT (U/L) 49 (24.68-100.45) 35.9 (28.5-48.9) -1.027 0.305

GGT (U/L) 106.5 (51.5-238) 71 (52.5-126.5) -1.141 0.254

TBIL (μmol/L) 29.35 (17.57-54) 22.2 (17.4-29.5) -1.944 0.052

DBIL (μmol/L) 2.75 (0-12.95) 0 (0-4.65) -1.562 0.118

IBIL (μmol/L) 13.9 (8.58-27) 11.7 (8.7-13.4) -1.829 0.067

AMS (U/L) 394.5 (151.25-1060) 211 (101.5-650) -1.705 0.088

CTSI 3 (3-5) 3 (3-3) -0.282 0.778

PC: Percutaneous cholecystostomy; BMI: Body mass index; WBC: White blood cell; NEU: Neutrophil; ALT: Alanine aminotransferase; GGT: Gamma-
glutamyl transferase; TBIL: Total bilirubin; DBIL: Direct bilirubin; IBIL: Indirect bilirubin; AMS: Amylase; CTSI: Computed tomography severity index.

Table 2 Pretreatment baseline data for both groups, n (%)

Variable PC group (n = 54) Conservative group (n = 29) χ2 value P value

Sex 0.774 0.379

Male 30 (55.6) 19 (65.5)

Female 24 (44.4) 10 (34.5)

Charlson comorbidities

Congestive heart failure 2 (3.7) 0 - 0.540

Diabetes mellitus (no comorbidities) 14 (25.9) 8 (27.6) 0.027 0.870

Solid tumors (no metastases) 3 (5.6) 0 - 0.548

Cerebrovascular disease 11 (20.4) 2 (6.9) 1.673 0.196

Use of antimicrobials

Cephalosporins 19 (35.2) 9 (31) 0.145 0.703

Nitroimidazoles 30 (55.6) 13 (44.8) 0.870 0.351

Growth inhibitors 34 (63) 17 (58.6) 0.150 0.698

Proton pump inhibitors 25 (46.3) 12 (41.4) 0.185 0.667

Combinations 40 (74.1) 22 (75.9) 0.032 0.858

PC: Percutaneous cholecystostomy.

The total number of patients who recurred was 10. There were 6 males (60%). Two patients recurred 2 months after PC, 
2 patients recurred 3 months after PC, and 2 patients recurred during tube placement and were discharged from the 
hospital after replacement of the drainage tube and clinical remission with antibiotics only. One patient recurred 5 
months after PC, one recurred 7 months after PC, one recurred 9 months after PC, one recurred 12 months after PC, and 
one recurred 19 months after PC. Nineteen months after PC surgery, 1 patient recurred 20 months after PC surgery; all 10 
patients who recurred were discharged from the hospital after receiving only conservative treatment.

One-way analysis revealed that the age of patients in the recurrence group was lower than that of patients in the 
nonrecurrence group (P < 0.001), and patients in the recurrence group had a significantly greater CTSI (P = 0.028) and a 
lower CCI (P = 0.023) prior to PC than did those in the nonrecurrence group. Factors with P < 0.1 according to univariate 
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Table 3 Comparison of body temperature and related laboratory indicators before and after percutaneous cholecystostomy treatment

Variable Pre-treatment Post-treatment Z value P value

Temperature (°C) 37.5 (36.8-38.18) 37 (36.95-37.63) -2.447 0.014a

WBC (× 109/L) 13.6 (10.87-16.62) 10.65 (7.12-13.86) -3.035 0.002a

NEU (%) 88.2 (82.8-90.9) 80.15 (73.2-85.93) -5.132 < 0.001a

ALT (U/L) 49 (24.68-100.45) 34.7 (23-72.05) -3.306 < 0.001a

GGT (U/L) 106.5 (51.5-238) 98.5 (48.75-170) -2.603 0.009a

TBIL (μmol/L) 29.35 (17.57-54) 21.6 (13-34.68) -4.064 < 0.001a

DBIL (μmol/L) 2.75 (0-12.95) 2.75 (0-7.33) -1.873 0.061

IBIL (μmol/L) 13.9 (8.58-27) 10.1 (7.63-16.65) -3.692 < 0.001a

AMS (U/L) 394.5 (151.25-1060) 63 (41.75-89) -6.169 < 0.001a

aP < 0.05.
WBC: White blood cell; NEU: Neutrophil; ALT: Alanine aminotransferase; GGT: Gamma-glutamyl transferase; TBIL: Total bilirubin; DBIL: Direct bilirubin; 
IBIL: Indirect bilirubin; AMS: Amylase.

Table 4 Comparison of body temperature and related laboratory indexes after treatment in two groups of patients

Variable PC group (n = 54) Conservative group (n = 29) Z value P value

Temperature (°C) 37 (36.95-37.63) 37.7 (37.35-38.05) -3.135 0.002a

WBC (× 109/L) 10.65 (7.12-13.86) 13.42 (9.41-16.17) -1.987 0.047a

NEU (%) 80.15 (73.2-85.93) 79.5 (68.95-85.45) -0.812 0.417

ALT (U/L) 34.7 (23-72.05) 52 (39.55-70.15) -2.292 0.022a

GGT (U/L) 98.5 (48.75-170) 132 (102-190.5) -2.230 0.026a

TBIL (μmol/L) 21.6 (13-34.68) 27.9 (21.6-32.65) -1.968 0.049a

DBIL (μmol/L) 2.75 (0-7.33) 12.9 (0-16.85) -2.271 0.023a

IBIL (μmol/L) 10.1 (7.63-16.65) 12.9 (8.6-17.25) -1.012 0.311

AMS (U/L) 63 (41.75-89) 64 (43-90) -0.076 0.939

aP < 0.05.
PC: Percutaneous cholecystostomy; WBC: White blood cell; NEU: Neutrophil; ALT: Alanine aminotransferase; GGT: Gamma-glutamyl transferase; TBIL: 
Total bilirubin; DBIL: Direct bilirubin; IBIL: Indirect bilirubin; AMS: Amylase.

analysis (age, CTSI, CCI) were included in the logistic regression equation, and multivariate analysis revealed that age 
was statistically significant for the recurrence of biliary pancreatitis (OR = 0.937, 95%CI: 0.878-0.999; P = 0.047 < 0.05). 
According to the multivariate analysis, the CTSI and CCI were not associated with the recurrence of biliary pancreatitis. 
Table 5 specifically shows the statistical results.

In addition, we recorded the mean values of the patients’ drainage volume on the day of PC and 3 days after PC, and 
the mean value of the drainage volume on the day of PC was 232.14 ± 133.5 mL in the patients in the nonrecurrent group 
and 184 ± 105.85 mL in the patients in the relapse group. The difference between the two groups was not statistically 
significant (P = 0.299). The mean value of 3-day post-PC drainage was 221.8 ± 122.27 mL in the nonrecurrent group and 
153.67 ± 84.45 mL in the recurrent group, with no statistically significant difference between the two groups (P = 0.105).

Comparison of pre-PC clinical characteristics between the nonfatal and fatal groups
To fully understand the factors associated with the occurrence of death after early PC treatment in MSABP patients 
during hospitalization, we included demographic data, pretreatment laboratory indices, severity grading and 
comorbidities. Patients who died in the hospital after treatment were included in the mortality group, and the remaining 
patients were included in the nonfatal group. The time to death in MSABP patients ranged from 8-35 days, with a median 
time to death of 20 days. A total of 7 patients died, including 5 males (71.4%). We investigated the causes of death in these 
patients and identified the following causes of death: Infectious shock due to MSABP in 4 patients, renal failure in 1 
patient, gastrointestinal bleeding in 1 patient, and respiratory failure in 1 patient.
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Table 5 Pre-percutaneous cholecystostomy comparison between the nonrecurrent and recurrent groups, n (%)

Single factor analysis Multi-factor analysis
Variables Nonrecurrent group (n = 37) Recurrent group (n = 10)

P value P value [OR (95%CI)]

Age (years) 66.14 ± 17.1 42.5 ± 21 < 0.001a 0.047 [0.937 (0.878-0.999)]

Sex 0.897

Male 19 (51.4) 6 (60)

Female 18 (48.6) 4 (40)

BMI 25.03 ± 2.99 26.6 ± 3.5 0.164

RAC classification 0.897

Moderately severe 19 (51.4) 6 (60)

Severe 18 (48.6) 4 (40)

Bile duct stone type 0.379

Positive stones 27 (73) 4 (40)

Negative stones 17 (45.9) 6 (60)

Day of hospitalization (days) 15.7 ± 10.31 19.9 ± 6.82 0.232

Fever (temperature ≥ 37.3 °C) 20 (54.1) 4 (40) 0.117

WBC (× 109/L) 13.09 (10.85-16.56) 15.54 (10.01-17.08) 0.697

NEU (%) 87.9 (82.8-91.15) 86.35 (79.25-89.23) 0.176

ALT (U/L) 53.3 (23.85-129.45) 29 (21-105.83) 0.311

GGT (U/L) 108 (51-280) 97 (46.25-174.25) 0.659

TBIL (μmol/L) 25.5 (15.85-68.8) 22.9 (17.45-40.85) 0.467

AMS (U/L) 398 (156.5-983) 420 (129.5-1327.25) 0.938

Gallbladder width (cm) 3.6 (3.1-4) 3.45 (2.98-3.93) 0.474

CTSI 3 (1.5-3.5) 4 (3-5) 0.043a 0.209 [1.596 (0.770-3.311)]

CCI 4 (3-5) 2.5 (2-4) 0.023a 0.925 [1.036 (0.491-2.188)]

Congestive heart failure 2 (5.4) 0 1

Diabetes mellitus (no 
comorbidities)

8 (21.6) 5 (50) 0.167

Solid tumors (no metastases) 2 (4.3) 0 1

Cerebrovascular disease 7 (18.9) 0 0.322

History of pancreatitis 7 (18.9) 4 (40) 0.329

Hypertension 18 (48.6) 4 (40) 0.897

aP < 0.05.
PC: Percutaneous cholecystostomy; BMI: Body mass index; RAC: Revised Atlanta classification; WBC: White blood cell; NEU: Neutrophil; ALT: Alanine 
aminotransferase; GGT: Gamma-glutamyl transferase; TBIL: Total bilirubin; DBIL: Direct bilirubin; AMS: Amylase; CTSI: Computed tomography severity 
index; CCI: Charlson Comorbidity Index; OR: Odds ratio; CI: Confidence interval.

Compared with the nonfatal group, the nonfatal group had a greater pre-PC CCI (P < 0.001) and a smaller proportion 
of patients with cerebrovascular disease (P = 0.037), and the difference was statistically significant. Variables with P 
values < 0.1 (CCI, cerebrovascular disease) were included in logistic regression analysis, and multifactorial analysis 
revealed that a high pre-PC CCI was significantly positively associated with mortality (OR = 2.397, 95%CI: 1.139-5.047; P 
= 0.021 < 0.05). Multivariate analysis revealed that cerebrovascular disease comorbidities were not associated with 
mortality. The statistical results of the pre-PC clinical characteristics of the patients in the nonfatal group (n = 40) and the 
fatal group (n = 7) are shown in Table 6. The pre-PC CCI had a high accuracy for predicting death in MSABP patients 
(area under the curve = 0.86 > 0.7), and when the YI had a maximum value of 0.565, the cutoff value of the CCI was 5.5, 
with a sensitivity of 71.4% and a specificity of 85.1%. Figure 3 shows the receiver operating characteristic plot of the CCI 
for the prediction of death.
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Table 6 Pre-percutaneous cholecystostomy comparisons between the nonfatal and fatal groups, n (%)

Single factor analysis Multi-factor analysis
Variables Nonfatal group (n = 47) Fatal group (n = 7)

P value P value [OR (95%CI)]

Age (years) 61.11 ± 20.27 73.43 ± 21.31 0.142

Sex 0.443

Male 25 (53.2) 5 (71.4)

Female 22 (46.8) 2 (28.6)

BMI 25.37 ± 3.13 25.13 ± 4.68 0.861

RAC classification 0.102

Moderately severe 25 (53.2) 1 (14.3)

Severe 22 (46.8) 6 (85.7)

Days of hospitalization (days) 16.6 ± 9.76 21.86 ± 8.69 0.184

Fever (≥ 37.3 °C) 24 (51.1) 6 (85.7) 0.117

WBC (× 109/L) 13.25 (10.88-16.52) 16.28 (9.77-18.58) 0.495

NEU (%) 87.2 (82.8-90.7) 90.3 (88.3-91.6) 0.116

ALT (U/L) 36 (23.7-115) 59 (48-81) 0.212

GGT (U/L) 108 (52-265) 105 (47-162) 0.757

TBIL (μmol/L) 25.5 (16.7-54.3) 34.1 (29.5-36.2) 0.374

DBIL (μmol/L) 3 (0-14) 2 (0-8.5) 0.799

IBIL (μmol/L) 14.3 (8.6-30.3) 13.1 (4.2-23.5) 0.361

AMS (U/L) 398 (152-1051) 173 (148-1087) 0.643

Gallbladder width (cm) 3.6 (3-4.1) 3.4 (2.7-4.9) 0.918

CTSI 3 (1-5) 3 (1-5) 0.821

CCI 4 (2-5) 6 (5-8) 0.001a 0.021 [2.397 (1.139-5.047)]

Congestive heart failure 2 (4.3) 0 1

Diabetes mellitus (no comorbidities) 13 (27.7) 1 (14.3) 0.771

Solid tumors (no metastases) 2 (4.3) 1 (14.3) 0.346

Cerebrovascular disease 7 (14.9) 4 (57.1) 0.037a 0.659 [1.631 (0.186-14.336)]

History of pancreatitis 11 (23.4) 1 (14.3) 0.957

Hypertension 22 (46.8) 3 (42.9) 1

aP < 0.05.
PC: Percutaneous cholecystostomy; BMI: Body mass index; RAC: Revised Atlanta classification; WBC: White blood cell; NEU: Neutrophil; ALT: Alanine 
aminotransferase; GGT: Gamma-glutamyl transferase; TBIL: Total bilirubin; DBIL: Direct bilirubin; IBIL: Indirect bilirubin; AMS: Amylase; CTSI: 
Computed tomography severity index; CCI: Charlson Comorbidity Index; OR: Odds ratio; CI: Confidence interval.

DISCUSSION
Management of PC for patients with MSABP most patients with gallstone pancreatitis will not benefit from ERCP. Urgent 
ERCP is only applicable to cholangitis or progressive cholestasis, which is defined as an elevation of bilirubin (bilirubin > 
3-5 mg/dL) in the context of moderate or SAP. The guidelines of the American Gastroenterological Association point out 
that in most patients with gallstone pancreatitis, common bile duct stones will pass into the duodenum, and routine 
ERCP is not appropriate, including early ERCP[20].

The choice of the timing of surgical intervention has always been a hot issue in the treatment of SAP. Controlling the 
appropriate timing of surgical intervention is more important than selecting the appropriate intervention method. At 
present, the timing of surgical intervention has changed from the previously rather aggressive “early debridement” to 
“delayed debridement”, and the “3D” (delay, drain, debride) principle has been generally recognized. Dubina et al[7] 
believe that for patients with moderately SAP and SAP, surgery is usually performed after pancreatic recovery, and 
cholecystectomy can be carried out within 1 to 3 months after the onset of the disease. For patients with biliary SAP, 



Yan X et al. One-year follow-up for PC

WJG https://www.wjgnet.com 10 February 14, 2025 Volume 31 Issue 6

Figure 3 Receiver operating characteristic plot of mortality prediction based on Charlson Comorbidity Index. AUC: Area under the curve.

cholecystectomy should be postponed until the active inflammation subsides, fluid accumulation regresses or stabilizes 
before implementation[7]. Patients with MSABP have a severe systemic inflammatory response and are often accom-
panied by multiple organ failure, and cholecystectomy can be performed after the condition stabilizes. The 2019 World 
Society of Emergency Surgery guidelines reported that delaying surgical intervention until 4 weeks after the onset of the 
disease can reduce the mortality rate[21]. In this treatment time window, PC, as a more active treatment method 
compared with conservative treatment, should be noted. As a temporary measure, our research has demonstrated the 
bridging role of PC for patients with MSABP as a radical surgery (i.e., delayed cholecystectomy or ERCP).

Analysis of the efficacy of PC in MSABP patients
Accurate identification of the severity of ABP is important for the choice of patient treatment, and the treatment method 
for PC may alter its clinical course. MSABP patients have transient or persistent organ failure and poor overall condition. 
Appropriate treatment strategies are important. Patients who cannot tolerate surgery should be promptly treated with 
biliary drainage and aggressive conservative treatment[11]. We retrospectively investigated the clinical characteristics of 
patients before and after early PC and after 3 days of treatment with both earlier methods. Patients with MSABP are 
considered at extremely high risk for anesthesia and surgery due to a combination of higher levels of infection and 
complex medical comorbidities when symptoms cannot be improved by medication early in the course of the disease. PC 
avoids the risks accompanying general anesthesia and invasive surgery and is less traumatic, with a shorter operative 
time, and allows for rapid drainage of sludged bile, thereby decompressing the gallbladder, performing a biliopancreatic 
shunt, and reducing the mixing of bile with pancreatic fluid. These advantages make PC the preferred choice for this 
group of patients. This finding is consistent with the report of Howard et al[22], who reported that PC is a safe option for 
biliary decompression in elderly patients and can be an early alternative to cholecystectomy for relief in high-risk pa-
tients.

In this study, we showed that bile acids or other inflammatory substances in the gallbladder were directly drained 
from the body by a PC and that the patient’s temperature decreased. Some laboratory indices also change significantly. 
First, in terms of inflammation-related indices, such as immune cells involved in the entire process of AP, the levels of 
leukocytes and NEUs decrease significantly[23], indicating that the inflammatory state is controlled and alleviated and 
that PC effectively alleviates the inflammatory response of the pancreas. In addition, the changes in liver function-related 
indices were also notable, with TBIL, indirect bilirubin, transketolase, and glutamine transaminase decreasing signi-
ficantly, which may be attributed to the fact that the procedure was able to restore the excretion of bile and alleviate the 
damage to the liver caused by biliopancreatic secretions, which in turn improved the function of the liver. Compared 
with those in the conservative treatment group, the patients’ body temperature, leukocyte count, and related liver 
function indices were also significantly lower in the PC group. Typically, ALT > 60 U/L in nonobese patients without a 
history of alcoholism suggests biliary pancreatitis[24], where inflammation spreads to the liver tissue around the tract due 
to damage to the pancreatic tissue, resulting in the release of ALT into the bloodstream from damaged liver cells. Patients 
with higher TBIL levels are more prone to pancreatic duct damage, leading to accumulation of peripancreatic fluid[25]; 
therefore, pancreatic duct damage is relatively less severe after undergoing PC, which may reduce the extent of extra-
vasation and accumulation of pancreatic fluid.

In conclusion, our study emphasizes the effectiveness of early PC for MSABP, which can benefit patients through 
gallbladder decompression, biliopancreatic shunting, and drainage of stagnant bile, which in turn can reduce infection 
and improve liver function. Therefore, for MSABP patients, PC is a reliable method based on conservative treatment, 
which is safe and effective, relatively less traumatic for patients, and can reduce the severity of the disease as soon as 
possible and more significantly than conservative treatment.
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Analysis of the causes of recurrence in MSABP patients treated with PC
MSABP patients can drain the bile-pancreatic fluid mixture from the body, reduce the degree of inflammation, and delay 
the progression of the disease after timely intervention with PC at an early stage in the course of the disease. The 
recurrence of ABP may be because the etiology of the disease is not completely eradicated, and the stones repeatedly 
stimulate the biliary mucosa, resulting in local edema. It has been suggested that the expression of cell surface bile acid 
receptors by pancreatic alveolar cells also induces ABP[4]. For ABP, the cause of the disease can be removed by 
cholecystectomy or ERCP after the patient has passed the acute phase of the disease. However, in some patients, the stone 
diameter is small and difficult to detect by imaging. It has been suggested that post cholecystectomy patients are more 
prone to AP recurrence, which may be caused by tiny gallbladder stones falling into the common bile duct intraoper-
atively[26]. ERCP can be used to remove the cause of ABP combined with choledochal stones in a straightforward 
manner, but only in patients with coexisting cholangitis and persistent bile duct obstruction[18].

The reduction in biliary pressure after PC depends on the degree of patency of the cystic duct, and it has been reported 
that the presence of biliary sludge seems to increase the likelihood of pancreatitis recurrence[27]. Biliary sludge is a 
suspension of cholesterol-hydrate crystals or calcium bilirubin particles found primarily in the gallbladder. Management 
of the sludge itself is unnecessary unless further complications arise. In such patients, PC may be the best therapeutic 
option to facilitate recovery and provide definitive drainage in the event of potentially critical illness[28].

Analysis of factors associated with recurrence in MSABP patients treated with PC
Although the majority of patients recover from a first episode of ABP, a subset of patients remain at risk for recurrent 
episodes. There is evidence that AP episodes and their recurrence constitute a disease continuum. However, the 
mechanisms and risk factors for disease progression are still poorly understood[29]. Since AP induced by biliary tract 
disease accounts for the majority of the causes of pancreatitis in our country, an in-depth understanding of which patients 
are at risk for recurrence is crucial, as preventive measures and more intensive follow-up can be offered to these patients.

In the multifactorial analysis of this study, there were no statistically significant differences in the patients’ past history, 
comorbidities with other diseases, or severity of the disease compared with the nonrecurrent group. During AP, activated 
pancreatic enzyme autodigestion increases the level of cell necrosis and death. Necrotic cells release their components, 
and a study by Nakahira et al[30] indicated that mitochondrial dysfunction is associated with the progression of 
pancreatic cell necrosis and that the CTSI was greater in patients with relapsed ABP than in nonrelapsed patients, but the 
difference was not statistically significant in a multifactorial analysis. One study reported that no significant difference 
was observed between the recurrence rates of AP and CTSI[31], and the same result was obtained in our study. Therefore, 
although CTSI is associated with the recurrence of ABP, large studies are needed to confirm our results. The CCI was 
lower in patients with relapsed ABP than in those with nonrelapsed ABP, but the difference was not statistically 
significant according to the multifactorial analysis. The inclusion of age among the scoring factors for the CCI may be 
because the age of the nonrelapsed group was significantly greater than that of the relapsed group.

Interestingly, there was a predominance of male patients in the relapse group, but there was no significant difference. 
However, the age of the 10 patients in the recurrent group was lower than that of the nonrecurrent patients, which is 
consistent with the results reported in earlier studies[15,31,32], in which a greater proportion of recurrent pancreatitis was 
found in males and younger patients. The recurrence rate of AP in the patient population is crucial for advanced research. 
Therefore, nonelderly patients admitted for MSABP should be given special attention and close follow-up.

Analysis of causes of death in MSABP patients treated with PC
PC, as an interventional treatment modality, may be accompanied by certain surgical complications, and studies have 
shown that the technical success rate of PC is 98%-100%, with few procedure-related complications (mortality and major 
complications 0%-6.5%, minor complications 0%-20%), resulting in complications caused by damage to peripheral 
structures, which mainly include biliary tract injury leading to hemorrhage, bile leakage, and pneumoperitoneum[22,33,
34]. These complications may increase the risk of death in patients. In this study, PC was performed by experienced 
interventional radiologists with proper radiological support, and the risk of injury to adjacent structures was minimized. 
The PC operations were all successful, and there were no intraoperative deaths from the PC. None of the patients 
experienced complications caused by PC before extubation, so we concluded that the deaths of patients after PC were not 
related to PC as an operation.

According to the multifactorial analysis, the proportion of patients with more severe pancreatitis (RAC as severe) was 
greater in the nonsurviving group than in the surviving group, but the difference was not statistically significant because 
of the small sample size. The severity of a patient’s disease may have a direct impact on survival and, in some cases, may 
cause severe systemic inflammatory response syndrome or even the development of multiple organ dysfunction. In the 
present study, seven patients with MSABP died, all of whom had a combination of other systemic diseases or persistent 
ground organ failure (lasting > 48 hours) to varying degrees[18].

Analysis of predictors of death in MSABP patients treated with PC
Our findings predict that a high CCI before patient admission is independently associated with patient death after PC, 
which may indicate that multiple comorbidities in MSABP patients contribute to poor outcomes. The CCI has been 
widely used as a predictor of mortality for a variety of diseases[35] but is currently less frequently used in predicting 
death in MSABP patients. The innovative aspect of our study is the use of the CCI. MSABP patients with higher CCIs are 
generally in poorer condition, and appropriate treatment strategies are important. In the early stages of MSABP, patients 
are at high risk of dying from cardiovascular or pulmonary failure[11]. Patients with a high preoperative CCI who are 
transferred to the intensive care unit for further treatment in the presence of deterioration of systemic organ function due 
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to MSABP are associated with increased mortality, and PC may be used as a temporary medical treatment measure for 
such patients in their terminal phase. Our study revealed that a CCI ≥ 5.5 was independently associated with increased 
mortality in patients who received PC early in MSABP.

Notably, in this study, the number of cases of combined cerebrovascular disease was smaller in deceased patients than 
in nonfatal patients; however, the percentage of deceased patients with combined cerebrovascular disease was much 
greater than that of nonfatal patients. Patients with comorbid cerebrovascular disease may be susceptible to infections 
and immune-related complications because of impaired brain function due to previous cerebrovascular events or 
decreased immune function due to chronic stress. In addition, in our study, patients who died were older but not 
significantly different, and patients with comorbid cerebrovascular disease may themselves be older because of their age, 
which makes them more susceptible to complications from other serious diseases. However, owing to the restricted 
sample size of the study, no statistically significant difference was detected in the association between the deceased 
patients and their comorbid cerebrovascular diseases.

Limitations of the study
First, our study had a small sample size, a short follow-up period, and retrospective collection of follow-up data, which 
may have led to information bias, but here, we utilized prospective information obtained from electronic databases. 
Second, the effect of the use of anti-inflammatory drugs in patients with PC was not analyzed, which may have 
contributed to bias, but it is worth noting that in our institution, the selection of antimicrobial drugs for patients with 
positive bile cultures after treatment with PC is promptly adjusted and downgraded to make it preferable. Patients with 
early MSABP who underwent PC had a high short-term mortality rate, with 7 of 54 patients dying during hospitalization, 
which further reduced the number of recurrences in surviving patients. Therefore, the above conclusions are based on 
limited findings, and further large-sample, multicenter, high-quality clinical studies are needed in the future to validate 
the clinical effects and further explore the mechanisms underlying these changes.

CONCLUSION
Early PC (within 72 hours of admission) is safe and effective for MSABP patients, can rapidly reduce infection and 
improve liver function through biliopancreatic shunts, and can be used as an important method for early treatment of 
MSABP. Age is a protective factor against the recurrence of ABP, i.e., a lower age increases the risk of recurrence after PC. 
Therefore, nonelderly patients admitted for MSABP should be given special attention and close follow-up. PC is not 
associated with mortality in MSABP patients. According to the multifactorial analysis, lower survival in MSABP patients 
was significantly associated with a high CCI before PC.
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