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Abstract

BACKGROUND
The incidence of cholelithiasis has been on the rise in recent years, but the choice
of procedure is controversial.

AIM

To investigate the efficacy of laparoscopic cholecystectomy (LC) combined with
endoscopic papillary balloon dilation (EPBD) in patients with gallbladder stones
(GS) with common bile duct stones (CBDS).

METHODS

The clinical data of 102 patients with GS combined with CBDS were selected for
retrospective analysis and divided into either an LC + EPBD group (n = 50) or an
LC + endoscopic sphincterotomy (EST) group (n = 52) according to surgical
methods. Surgery-related indexes, postoperative recovery, postoperative complic-
ations, and expression levels of inflammatory response indexes were compared
between the two groups.

RESULTS

Total surgical time, stone free rate, rate of conversion to laparotomy, and succ-
essful stone extraction rate did not differ significantly between the LC + EPBD
group and LC + EST group. Intraoperative hemorrhage, time to ambulation, and
length of hospitalization in the LC + EPBD group were lower than those of the LC
+ EST group (P < 0.05). The rate of total complications of the two groups was
9.80% and 17.65%, respectively, and the difference was not statistically significant.
No serious complications occurred in either group. At 48 h postoperatively, the
expression levels of interleukin-6, tumor necrosis factor-a, high-sensitivity C-
reactive protein, and procalcitonin were lower in the LC + EPBD group than in
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the LC + EST group (P < 0.05). At 3 d postoperatively, the expression levels of aspartate transaminase, alanine
transaminase, and total bilirubin were lower in the LC + EPBD group than in the LC + EST group (P < 0.05).

CONCLUSION

LC combined with EPBD and LC combined with EST are both effective procedures for the treatment of GS with
CBDS, in which LC combined with EPBD is beneficial to shorten the patient’s hospitalization time, reduce the
magnitude of elevated inflammatory response indexes, and promote postoperative recovery.

Key Words: Gallbladder stone; Common bile duct stone; Endoscopic papillary balloon dilation; Laparoscopic cholecystectomy;
Endoscopic sphincterotomy
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Core Tip: The study investigated the efficacy of laparoscopic cholecystectomy (LC) combined with endoscopic papillary
balloon dilation (EPBD) and LC combined with endoscopic sphincterotomy (EST) in the treatment of gallbladder stones
with common bile duct stones. The results demonstrated a significant reduction in intraoperative bleeding and postoperative
recovery time in the LC + EPBD group compared to the LC + EST group. Additionally, there was a notable improvement in
inflammatory indexes and liver function. Therefore, LC combined with EPBD may be beneficial to the hospitalization time
and inflammatory response of such patients.
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INTRODUCTION

In recent years, there has been a notable increase in the incidence of cholelithiasis. Notably, the prevalence of gallbladder
stones (GS) combined with common bile duct stones (CBDS) reaches as high as 20%[1]. The pathogenesis of GS combined
with CBDS is multifactorial, involving genetic predisposition and dietary habits, and it is a common disease in clinical
surgery. If not treated in time, it can lead to serious complications such as biliary obstruction, posing a life-threatening
risk to the patient[2]. GS combined with CBDS is an important clinical problem. In symptomatic patients, the primary
goal is to achieve complete stone removal and perform cholecystectomy, while for asymptomatic patients, there remains a
lack of standardized treatment options[3]. Studies have found that approximately 25% of patients with GS experience
symptoms and/or complications, with a 1%-2% incidence of serious complications. The primary etiology of complic-
ations lies in the migratory nature of stones, with common manifestations including biliary pain, pancreatitis, bile duct
obstruction, and cholangitis. These complications are typically precipitated by stone migration[4].

The selection of a safer and more effective treatment method for patients with GS combined with CBDS is of par-
amount importance at present. In general, laparoscopic cholecystectomy (LC) is considered as the preferred method for
treating benign gallbladder diseases because of its advantages of short operation time, minimal trauma, and rapid
postoperative recovery[5]. In addition, LC combined with endoscopic papillary balloon dilation (EPBD) and LC
combined with endoscopic sphincterotomy (EST) have been widely used to treat GS combined with CBDS[6]. The
application of EPBD has been reported to result in a decreased occurrence of recurrent cholecystitis, cholangitis, and bile
duct stones when compared to EST[7]. A randomized controlled trial showed that the incidence of postoperative pancre-
atitis after EPBD was 16.7%, which was significantly higher than that of EST surgery[8]. However, another study
indicated that the incidence of pancreatitis could be reduced by prolonging the duration of EPBD balloon dilatation[9].
This implies that there remains a degree of debate concerning the selection between these two methodologies. Therefore,
this retrospective clinical study aimed to compare the efficacy of LC combined with EPBD vs LC combined with EST for
treating GS combined with CBDS in 102 patients in the Gastroenterology Department of our hospital.

MATERIALS AND METHODS

General information

The clinical data of 102 patients with GS combined with CBDS in the Department of Gastroenterology of the Third
Affiliated Hospital of Qiqihar Medical University Hospital from December 2018 to December 2023 were selected for a
retrospective study, and they were divided into either an EPBD + LC group (n = 50) or an EST + LC group (n = 52)
according to the surgical methods.
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The inclusion criteria were: (1) Patients meeting the diagnostic criteria for GS and CBDS in the 7* edition of Surgery; (2)
Patients with a diagnosis of the condition confirmed by computed tomography, magnetic resonance imaging, and other
imaging examinations before surgery; (3) Patients with a diameter of the common bile duct > 0.8 cm, and the maximum
diameter of CBDS < 2.0 cm; (4) Patients aged 42-75 years old; (5) Patients providing written informed consent; and (6)
Patients with no contraindications to surgery or anesthesia.

The exclusion criteria were: (1) Patients with a prior history of upper abdominal surgery; (2) Patients diagnosed with
neoplasms affecting the gallbladder or biliary system; (3) Patients with acute septic cholangitis or acute pancreatitis; and
(4) Patients with incomplete clinical data. The study was approved by the Ethics Committee of the Third Affiliated
Hospital of Qiqihar Medical University (No. 2023LW-3) and all participants provided written informed consent. The
study was conducted in accordance with the Declaration of Helsinki.

Treatment methods

Before the treatment of choledocholithiasis, patients were required to undergo a routine preoperative evaluation to assess
their cardiovascular and respiratory fitness. Additionally, they must adhere to a fasting period of 6 h prior to surgery. The
LC + EPBD group was treated as follows. First, the patient was given lidocaine local anesthesia to anesthetize the
pharynx. Then, operating endoscopically, a guidewire was placed at the opening of the papilla and a dilatation balloon
was placed in the position of the guidewire. The balloon dilation was observed and, following confirmation of proper
dilation, the guidewire and balloon catheter were withdrawn from the body. Next, the stones were removed from the
common bile duct using a reticular basket to ensure that they were completely removed and the duct was clear. A
nasobiliary tube was placed for drainage after the procedure and an LC was scheduled at a later time.

The LC + EST group was treated as follows. The patient was positioned in the left lateral decubitus position and
received general anesthesia. A duodenoscope was then inserted through the oral cavity, followed by a precise incision
made in the papillary sphincter using a high-frequency electric knife. Next, stones were removed from the common bile
duct using a reticular basket for stone extraction, and a nasobiliary tube was placed for drainage. Food and water were
fasted for 24 h postoperatively, and LC was performed after the patient’s condition was stabilized.

Observation indicators

Observational indicators included patients” general information, surgical success rate, surgery-related indexes, post-
surgical recovery, and complications (before discharge). Inflammatory indexes [interleukin-6 (IL-6), IL-10, tumor necrosis
factor-a (TNF-o), high-sensitivity C-reactive protein (hs-CRP), and procalcitonin (PCT)], hepatic function indexes
[aspartate transaminase (AST), alanine transaminase (ALT), and total bilirubin (TBIL)], surgery-related indexes (stone
free rate, total operation time, intraoperative hemorrhage, rate of conversion to laparotomy, etc.), postoperative recovery
[visual analogue scale (VAS) score at 6 h postoperatively, time to postoperative exhaust, time to ambulation, length of
hospitalization, etc.], and complications (hemorrhage, cholecystitis, acute pancreatitis, etc.) were also recorded.

Surgical success rate was judged by the following criteria. “Significantly effective” referred to the complete resolution
of clinical symptoms, total elimination of stones, and restoration of normal gastrointestinal function within 24 h post-
surgery without any complications. “Effective” meant achieving clinical symptom improvement, complete stone removal,
and restoration of normal gastrointestinal function within 7 d after surgery without any infections or complications.
“Ineffective” meant not meeting the criteria for symptoms, stones, and gastrointestinal function mentioned above. The
surgical success rate was calculated as (significantly effective + effective) cases/total cases x 100%.

Evaluation of therapeutic effects

The efficacy for a duration of 14 d was assessed based on the criteria outlined in the Surgery of Hepatobiliary Oncology:
Significantly effective: Ultrasonography revealed a significant reduction in the thickness and size of the gallbladder wall,
approaching normal levels. No recurrence has been observed for three consecutive months; effective: Although the
volume of the gallbladder wall and lower gallbladder was not within normal range, it exhibited obvious thinning and
shrinkage, leading to significant alleviation of clinical symptoms; ineffective: Absence of any alteration in the volume of
the gallbladder wall and lower gallbladder, coupled with a lack of reduction or even exacerbation of clinical symptoms.

Statistical analysis

SPSS 22.0 software was used for statistical analyses. Measurement data are expressed as the mean * SD, and comparisons
between groups were conducted using a t-test. Count data are presented as n (%), and comparisons between groups were
performed using a y? test. A P value of less than 0.05 was considered statistically significant.

RESULTS

General information of patients
The comparison of age, gender, body mass index, size of bile duct stones, diameter of common bile duct, and number of

bile duct stones between the two groups of patients did not reveal any statistically significant differences (P > 0.05)
(Table 1).

Surgical success rate
There was no significant difference in the success rates between the two groups (P > 0.05) (Table 2).
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Table 1 General data of the two patient groups

Variable LC + EPBD group (n = 50) LC + EST group (n = 52) tiy? P value
Age (year) 57.22+8.03 58.19 +8.74 -0.584 0.560
Gender (male/female) 25/24 24/28 0.151 0.698
BMI 2235+3.21 2315+391 -1.127 0.263
Size of bile duct stones (mm) 818 £2.19 8.56 +2.57 -0.797 0.427
Diameter of the common bile duct (mm) 11.84 £1.40 12.12 £1.59 -0.925 0.357
Number of bile duct stones (1) 3.02+1.22 277 £1.17 1.062 0.291

LC: Laparoscopic cholecystectomy; EST: Endoscopic sphincterotomy; EPBD: Endoscopic papillary balloon dilation; BMI: Body mass index.

Table 2 Comparison of surgical success rates between the two groups, n (%)

Item LC + EPBD group (n = 50) LC + EST group (n = 52) X P value
Significantly effective 38 (76.00) 37 (71.20) 0527 0.768
Effective 9 (18.00) 10 (19.20)

Ineffective 3 (6.00) 5 (9.60)

Surgical success rate 47 (94.00) 44 (90.40)

LC: Laparoscopic cholecystectomy; EST: Endoscopic sphincterotomy; EPBD: Endoscopic papillary balloon dilation.

Surgery-related indicators

Total operation time, rate of conversion to laparotomy, stone removal rate, and success rate of stone extraction did not
differ significantly between the two groups (P > 0.05). Intraoperative hemorrhage, time to ambulation, and length of
hospitalization were significantly lower in the LC + EPBD group than in the LC + EST group (P < 0.05) (Table 3).

Comparison of postoperative recovery between the two groups

Comparison of VAS score at 6 h postoperatively and time to postoperative exhaust between the two groups showed no
statistically significant difference (P > 0.05). The time to ambulation and hospitalization time of patients in the LC + EPBD
group were significantly shorter than those of the LC + EST group (P < 0.05) (Table 4).

Comparison of complications after surgery in the two groups

The overall incidence of complications in the LC + EPBD and LC + EST groups was 7.84% and 9.80%, respectively. All the
complications resolved after conservative treatment. Although the number of cases of pancreatitis in the LC + EPBD
group was more than that of the LC + EST group, and the number of cases with cholangitis and abdominal infection was
significantly less than that of the LC + EST group (P > 0.05) (Table 5).

Expression of inflammatory response indicators

Before surgery, IL-6, IL-10, TNF-a, hs-CRP, and PCT were not significantly different between the two groups (P > 0.05).
At 48 h after surgery, IL-6, TNF-a, hs-CRP, and PCT in the LC + EPBD group were significantly lower than those of the
LC + EST group (P < 0.05) (Table 6).

Comparison of preoperative and postoperative liver function indexes between the two groups

The expression levels of AST, ALT, and TBIL were not significantly different between the two groups before operation (P
> 0.05). At 3 d after surgery, AST, ALT, and TBIL in both groups were lower than preoperative values, and AST, ALT,
and TBIL in the LC + EPBD group were significantly lower than those of the LC + EST group (P < 0.05) (Table 7).

DISCUSSION

Cholelithiasis, a common biliary tract disease both domestically and internationally, can be categorized into cholesterol
stones, pigment calculus, and combination calculus based on their composition. It is often caused by bile stasis, bacterial
infections, and other factors leading to the formation of single or multiple stone obstructions in any part of the biliary
tract system. Consequently, symptoms such as abdominal pain, nausea and vomiting, and jaundice may occur[10].
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Table 3 Surgery-related indicators in the two groups

Item LC + EPBD group (n = 50) LC + EST group (n = 52) tiy? P value
Total operation time (min) 94.16 +14.32 92.37 +£12.85 0.667 0.507
Intraoperative hemorrhage (mL) 32.98 +8.95 37.48 +8.85 -2.554  0.012
Rate of conversion to laparotomy, 7 (%) 0 0 / /
Success rate of stone extraction, 1 (%) 48 (96.00) 49 (94.20) 1.000
Stone removal rate, 1 (%) 48 (96.00) 50 (96.20) 1.000

LC: Laparoscopic cholecystectomy; EST: Endoscopic sphincterotomy; EPBD: Endoscopic papillary balloon dilation.

Table 4 Comparison of postoperative recovery between the two groups

Item LC + EPBD group (n = 50) LC + EST group (n = 52) t P value
VAS score 3.06 £0.74 3.21+0.87 -0.945 0.347
Time to postoperative exhaust (d) 1.34 £0.63 1.42 £0.67 -0.648 0.519
Time to ambulation (d) 1.32 £0.62 1.82+£0.51 -4.502 <0.001
Hospitalization time (d) 11.52+£1.76 11.98 £1.48 -1.433 0.155

LC: Laparoscopic cholecystectomy; EST: Endoscopic sphincterotomy; EPBD: Endoscopic papillary balloon dilation; VAS: Visual analogue scale.

Table 5 Comparison of complications after surgery in the two groups, n (%)

Item LC + EPBD group (n = 50) LC + EST group (n = 52) X P value
Pancreatitis 3 (6.00) 2 (3.80) 0.675
Cholangitis 1 (2.00) 2 (3.80) 1.000
Abdominal infection 0 1 (1.90) 1.000
Death 0 0 /
Perforation 0 0 /
Overall complications 4 (8.00) 5 (9.60) 1.000

LC: Laparoscopic cholecystectomy; EST: Endoscopic sphincterotomy; EPBD: Endoscopic papillary balloon dilation.

Historically, surgical interventions such as open exploratory cholecystectomy and choledochotomy for stone extraction
have been the primary treatments for GS combined with CBDS. The advancement of minimally invasive endoscopic
techniques has led to the development of various surgical procedures for treating GS combined with CBDS, although
there is still some controversy regarding the optimal treatment method. Studies have confirmed that LC is a safe and
effective procedure for treating GS, observing gallbladder structures and adhesions under laparoscopic guidance, re-
ducing perioperative stress reactions, and promoting rapid postoperative physical recovery[11]. The combination of LC
with EST and EPBD represents two distinct approaches for the treatment of GS combined with CBDS, offering the
advantages of reduced invasiveness, diminished pain, accelerated recovery, and shortened hospitalization duration[12].
According to the national and international literature, the combination of LC with EPBD and EST has demonstrated
significant clinical benefits in the treatment of GS combined with CBDS[13,14]. The efficacy of EST in the treatment of GS
combined with CBDS is widely acknowledged, although it carries potential risks including hemorrhage, perforation, and
permanent impairment of sphincter function[15,16]. To mitigate these complications, the EPBD technique was introduced
for the management of GS combined with CBDS. This technique involves utilizing a biliary dilatation balloon to enlarge
the biliary orifice without incising the papillary sphincter, as initially reported by Ishii et al[17].

The incidence of bleeding and perforation during EPBD was reported to be extremely low, particularly in the presence
of coagulation disorders or anatomical alterations. Additionally, the efficacy of stone removal was found to be
comparable to that achieved with EST[18]. The findings of this study demonstrated that the combination of LC and EPBD
exhibited advantages in terms of intraoperative hemorrhage, time to ambulation, and length of hospitalization. These
results suggest that LC combined with EPBD may effectively reduce intraoperative hemorrhage and promote patient
recovery. This could be attributed to the avoidance of papillary sphincter incision by EPBD, which preserves the integrity
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Table 6 Expression of inflammatory response indicators in the two groups

Indicator LC + EPBD group (n = 50) LC + EST group (n = 52) t P value
IL-6 (pg/mL)

Preoperative 12.96 +2.83 1321 +£3.25 0.426 0.671

48 h postoperatively 20.43 +3.02 24.84 +3.51 6.783 <0.001

IL-10 (pg/mL)

Preoperative 17.35+3.94 16.21 +4.06 1.439 0.153
48 h postoperatively 13.43 £2.25 13.26 £2.47 0.347 0.729
TNF-a (pg/mL)

Preoperative 18.35 £ 4.32 18.92 £4.75 0.624 0.534
48 h postoperatively 36.36 £ 8.35 46.22 +8.95 5.744 <0.001

hs-CRP (mg/L)

Preoperative 443 +1.38 4.78 £1.67 1.177 0.242
48 h postoperatively 15.07 +£3.04 18.75+5.16 4.361 <0.001
PCT (ng/mL)

Preoperative 0.35+0.14 032+0.16 1.039 0.301
48 h postoperatively 1.42 +£0.47 1.51£0.38 1.069 0.290

LC: Laparoscopic cholecystectomy; EST: Endoscopic sphincterotomy; EPBD: Endoscopic papillary balloon dilation; IL: Interleukin; TNF: Tumor necrosis
factor; hs-CRP: High-sensitivity C-reactive protein; PCT: Procalcitonin.

Table 7 Comparison of liver function indicators in the two groups

Indicator LC + EPBD group (n = 50) LC + EST group (n = 52) t P value
AST (U/L)

Preoperative 54.72 £ 4.36 55.24 £ 5.55 0.525 0.600

3 d postoperatively 30.56 £ 5.64 41.91+6.03 9.804 <0.001
ALT (U/L)

Preoperative 72.84 £6.92 71.43 £7.58 0.973 0.333

3 d postoperatively 47.94 +7.37 59.35 +7.58 7.699 <0.001
TBIL (umol/L)

Preoperative 5214 +6.42 54.22+715 1.537 0.127

3 d postoperatively 24.14 £ 6.45 27.22£7.05 2.293 0.024

LC: Laparoscopic cholecystectomy; EST: Endoscopic sphincterotomy; EPBD: Endoscopic papillary balloon dilation; AST: Aspartate transaminase; ALT:

Alanine transaminase; TBIL: Total bilirubin.

of biliary-intestinal union and maintains its physiological function. In addition, the incidence of postoperative complic-
ations was lower in both groups, which proved that both LC combined EPBD and LC combined EST have high safety and
could effectively avoid excessive injury to the body. Although the incidence of pancreatitis was higher in the LC + EPBD
group compared to the LC + EST group, the difference did not reach statistical significance. Some researchers suggest that
pancreatitis may be attributed to sphincter dilatation leading to intramucosal hemorrhage, edema, and subsequent
obstruction of the pancreatic duct[19]. Meanwhile, several studies have demonstrated a negative correlation between the
duration of EPBD and the risk of pancreatitis. Additionally, it has been observed that balloon dilatation for < 1 min
increases the likelihood of pancreatitis in patients with CBDS. However, prolonging the duration to at least > 3 min
effectively reduces the incidence of pancreatitis[20]. Therefore, EPBD may be a safe and effective alternative to EST for the
treatment of GS combined with CBDS.

In addition, patients often have different stress responses during surgery, which may suppress the immune response
and heighten inflammation levels, increasing the risk of postoperative complications. The control of inflammation is a
crucial determinant for disease prognosis and recovery[21]. IL-6, TNF-a, hs-CRP, and PCT are all common indicators of
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inflammatory response in the body, and are associated with the risk of gallstone disease. Among them, IL-6 is an
important pro-inflammatory factor, which is produced by a variety of immune cells stimulated by various factors to
participate in the body’s inflammatory and immune responses[22]. Studies have shown that IL-6 overexpression in the
biliary epithelium causes inflammatory cell infiltration and increases the thickness of the gallbladder wall, thus inducing
gallstones[23]. IL-6 also induces the liver to release the non-specific acute phase protein CRP, which is normally expressed
at low levels, but when an acute inflammatory response is initiated, CRP rises dramatically, exerting an anti-inflam-
matory effect and reducing excessive tissue damage[24]. TNF-a production is often significantly increased during trauma,
inflammation, and infection. Wan et al[25] confirmed that it was elevated after GS combined with CBDS, which may
reflect the body’s stress to inflammation and trauma.

PCT, serving as a biomarker for assessing inflammatory response, typically remains at a basal level. However, during
the period of inflammation, its expression level becomes elevated, reflecting the severity of inflammation within the body
[26]. The severity of acute cholecystitis is positively correlated with PCT, making it a valuable laboratory indicator for
assessing the severity of this complication in gallstone patients[27]. In this study, both groups exhibited high levels of IL-
6, TNF-a, hs-CRP, and PCT after surgery. However, the elevation of IL-6, TNF-a, hs-CRP, and PCT was comparatively
lower in the LC + EPBD group than in the LC + EST group. This difference can be attributed to the fact that in the LC +
EPBD group, repeated lithotripsy is avoided during surgery, thereby mitigating biliary tract injury and reducing tra-
umatic operations such as resection and other stress reactions.

The liver function indexes, including ALT, AST, and TBIL, can serve as indicators of hepatocellular injury severity. In
patients with GS combined with CBDS, significantly elevated levels of serum AST, ALT, and TBIL were observed. This
finding may be attributed to the impact of artificial pneumoperitoneum during surgery on hepatic tissue hemodynamics
and subsequent reduction in blood flow through the hepatic artery and portal vein leading to impaired liver function
[28]. In addition, a meta-analysis found that CBDS was the most common etiology for significantly elevated ALT levels (>
500 IU/L), and that approximately one-third of patients with CBDS would present with ALT or AST > 500 IU/L[29]. The
elevation of TBIL levels in certain pathological conditions may augment and predispose to the development of gallstones
[30]. In this study, the preoperative liver function indexes of the patients were consistent with previous findings. The LC
+ EPBD group demonstrated a significant reduction in AST, ALT, and TBIL levels, indicating that this approach
effectively improved liver function. This could be attributed to the fact that LC combined with EPBD obviated the need
for incising the papillary sphincter, thereby mitigating local damage and reducing inflammatory factor release, ultimately
safeguarding liver function.

This study, however, still has certain limitations, such as small sample size, which may somewhat restrict the general-
izability of the findings. The limited duration of the study precluded a comprehensive evaluation of long-term outcomes
and complication rates. Furthermore, potential confounding factors that were not adequately controlled for in the study,
such as inter-individual variations among patients and uncertainty surrounding complications, may have influenced the
objectivity of the findings. The current study necessitates further expansion of the sample size and longer follow-up
periods in order to comprehensively evaluate the actual efficacy and safety of this surgical procedure.

CONCLUSION

In summary, both LC combined with EPBD and LC combined with EST are effective for the treatment of GS with CBDS.
In the present study, LC combined with EPBD achieved better clinical benefits, and was conducive to shortening the
hospitalization time, reducing inflammatory stress response, and improving the liver function. However, there were
some limitations, which must be validated in the future by using large samples and other research methods. In addition,
according to literature reports[31], traditional Chinese medicine such as Da Chaihu Tang, anti-inflammatory and bile-
relieving Tang, and Xiao Chaihu Tang play a crucial role in the treatment of GS combined with CBDS. These medications
have been shown to significantly reduce cholesterol and bile acid levels, expedite the body’s recovery, and effectively
decrease stone recurrence rates. Therefore, the the synergistic treatment program of Chinese and Western medicines can
be used to improve patients' postoperative recovery and reduce the occurrence of complications.

FOOTNOTES

Author contributions: Liu HD and Jin S contributed to the conception and design of this study, collection and assembly of the data, and
data analysis and interpretation; Liu HD participated in the administrative support; Liu HD, Zhang Q, Xu WS, and Jin S were involved
in the provision of study materials or patients of this study; and all authors wrote the manuscript and approved the final manuscript.

Supported by Qigihar Science and Technology Plan Joint Guidance Project, No. LHYD-2021058.

Institutional review board statement: The study was approved by the Ethics Committee of The Third Affiliated Hospital of Qiqihar
Medical University (No. 2023LW-3) and conducted in accordance with the Declaration of Helsinki.

Informed consent statement: All participants provided written informed consent.
Conflict-of-interest statement: All the authors report no relevant conflicts of interest for this article.

Data sharing statement: The datasets used or analysed during the current study are available from the corresponding authors on

Buissidenge  VVIGS | https://www.wijgnet.com 1706 June 27,2024 | Volume16 | Issue6 |



Liu HD et al. GS combined with CBDS

reasonable request.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers.
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the

original work is properly cited and the use is non-commercial. See: https:/ /creativecommons.org/ Licenses/by-nc/4.0/
Country of origin: China
ORCID number: Shuang Jin 0009-0006-7835-2809.

S-Editor: Wang JJ
L-Editor: Wang TQ
P-Editor: Zhao YQ

REFERENCES

1 Scherber PR, Zuniga SE, Glanemann M, Lammert F. [Gallstone disease - interdisciplinary treatment]. Dtsch Med Wochenschr 2020; 145:
287-295 [PMID: 32120403 DOI: 10.1055/a-0944-8655]

2 Sun H, Warren J, Yip J, Ji Y, Hao S, Han W, Ding Y. Factors Influencing Gallstone Formation: A Review of the Literature. Biomolecules
2022; 12 [PMID: 35454138 DOI: 10.3390/biom12040550]
3 Cianci P, Restini E. Management of cholelithiasis with choledocholithiasis: Endoscopic and surgical approaches. World J Gastroenterol 2021,

27: 4536-4554 [PMID: 34366622 DOI: 10.3748/wjg.v27.128.4536]

4 Troncone E, Mossa M, De Vico P, Monteleone G, Del Vecchio Blanco G. Difficult Biliary Stones: A Comprehensive Review of New and Old
Lithotripsy Techniques. Medicina (Kaunas) 2022; 58 [PMID: 35056428 DOI: 10.3390/medicina58010120]

5 Tian D, Zhu H, Wei X. Hybrid Laparoendoscopic-Radiologic Procedure for Laparoscopic Cholecystectomy Complicated With
Choledocolithiasis. Surg Laparosc Endosc Percutan Tech 2020; 30: 221-226 [PMID: 31985571 DOI: 10.1097/SLE.0000000000000758]

6 Masuda S, Koizumi K, Shionoya K, Jinushi R, Makazu M, Nishino T, Kimura K, Sumida C, Kubota J, Ichita C, Sasaki A, Kobayashi M, Kako
M, Haruki U. Comprehensive review on small common bile duct stones. World J Gastroenterol 2023; 29: 1955-1968 [PMID: 37155530 DOI:
10.3748/wjg.v29.i13.1955]

7 Wang Q, Fu L, Wu T, Ding X. The ballooning time in endoscopic papillary balloon dilation for removal of bile duct stones: A systematic
review and meta-analysis. Medicine (Baltimore) 2021; 100: €24735 [PMID: 33725940 DOI: 10.1097/MD.0000000000024735]

8 Meng W, Leung JW, Zhang K, Zhou W, Wang Z, Zhang L, Sun H, Xue P, Liu W, Wang Q, Zhang J, Wang X, Wang M, Shao Y, Cai K, Hou
S, Li Q, Zhu K, Yue P, Wang H, Zhang M, Sun X, Yang Z, Tao J, Wen Z, Chen B, Shao Q, Zhao M, Zhang R, Jiang T, Liu K, Chen K, Zhu X,
Zhang H, Miao L, Li J, Yan X, Wang F, Suzuki A, Tanaka K, Nur U, Weiderpass E, Li X. Optimal dilation time for combined small
endoscopic sphincterotomy and balloon dilation for common bile duct stones: a multicentre, single-blinded, randomised controlled trial. Lancet
Gastroenterol Hepatol 2019; 4: 425-434 [PMID: 31003961 DOI: 10.1016/S2468-1253(19)30075-5]

9 Yu ZY, Liang C, Yang SY, Zhang X, Sun Y. The therapeutic effect of balloon dilatation with different duration for biliary duct calculi: A
network meta-analysis. J Minim Access Surg 2022; 18: 327-337 [PMID: 35708376 DOL: 10.4103/jmas. JMAS 304 20]

10 Yu S, Shi S, Zhu X. Clinical effect of laparoscopic cholecystectomy in the treatment of chronic cholecystitis with gallstones. Biotechnol Genet
Eng Rev 2023; 1-13 [PMID: 37098886 DOI: 10.1080/02648725.2023.2204710]

11 Ye Q, Zhang J, Ou X, Zhou X, Zhu C, Li W, Yao J, Zhang G. Efficacy and safety of three endoscopic techniques for small common bile duct
stones (< 10 mm): a multicenter, retrospective, cohort study with propensity score matching. Surg Endosc 2023; 37: 1863-1869 [PMID:
36253627 DOI: 10.1007/s00464-022-09436-y]

12 Lyu Y, Cheng Y, Wang B, Zhao S, Chen L. Comparison of the Efficacy and Safety of Three Endoscopic Methods to Manage Large Common
Bile Duct Stones: A Systematic Review and Network Meta-Analysis. J Laparoendosc Adv Surg Tech A 2021; 31: 443-454 [PMID: 32762611
DOI: 10.1089/1ap.2020.0511]

13 Hu J, Mu N, He Y. Comparing the efficacy of endoscopic balloon dilation alone and combined with endoscopic sphincterotomy for common
bile duct stone: a systematic review and meta-analysis. Ann Palliat Med 2022; 11: 163-172 [PMID: 35144408 DOI: 10.21037/apm-21-3557]
14 Classen M, Demling L. [Endoscopic sphincterotomy of the papilla of vater and extraction of stones from the choledochal duct (author's

transl)]. Dtsch Med Wochenschr 1974; 99: 496-497 [PMID: 4835515 DOI: 10.1055/s-0028-1107790]

15 Asuri K, Jain M, Maheshwari P, Prakash O, Kumar S, Garg P, Sagar R, Bansal VK. Quality of Life Outcomes Following Single-stage
Laparoscopic Common Bile Duct Exploration Versus 2-stage Endoscopic Sphincterotomy Followed by Laparoscopic Cholecystectomy in
Management of Cholelithiasis With Choledocholithiasis. Surg Laparosc Endosc Percutan Tech 2021; 31: 285-290 [PMID: 33538548 DOI:
10.1097/SLE.0000000000000902]

16 Yasuda I. Pancreato-hepatobiliary endoscopy: Endoscopic management of bile duct stones. Dig Endosc 2022; 34 Suppl 2: 116-119 [PMID:
34505323 DOI: 10.1111/den.14113]

17 Ishii S, Isayama H, Ushio M, Takahashi S, Yamagata W, Takasaki Y, Suzuki A, Ochiai K, Tomishima K, Kanazawa R, Saito H, Fujisawa T,
Shiina S. Best Procedure for the Management of Common Bile Duct Stones via the Papilla: Literature Review and Analysis of Procedural
Efficacy and Safety. J Clin Med 2020; 9 [PMID: 33255554 DOI: 10.3390/jcm9123808]

18 Liao WC, Lee CT, Chang CY, Leung JW, Chen JH, Tsai MC, Lin JT, Wu MS, Wang HP. Randomized trial of 1-minute versus 5-minute

endoscopic balloon dilation for extraction of bile duct stones. Gastrointest Endosc 2010; 72: 1154-1162 [PMID: 20869710 DOI:
10.1016/j.gie.2010.07.009]

19 Liao WC, Tu YK, Wu MS, Wang HP, Lin JT, Leung JW, Chien KL. Balloon dilation with adequate duration is safer than sphincterotomy for

extracting bile duct stones: a systematic review and meta-analyses. Clin Gastroenterol Hepatol 2012; 10: 1101-1109 [PMID: 22642953 DOI:
10.1016/j.cgh.2012.05.017]

3%9@) WIGS | https://www.wjgnet.com 1707 June 27,2024 | Volume16 | Issue6 |


https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0009-0006-7835-2809
http://orcid.org/0009-0006-7835-2809
http://www.ncbi.nlm.nih.gov/pubmed/32120403
https://dx.doi.org/10.1055/a-0944-8655
http://www.ncbi.nlm.nih.gov/pubmed/35454138
https://dx.doi.org/10.3390/biom12040550
http://www.ncbi.nlm.nih.gov/pubmed/34366622
https://dx.doi.org/10.3748/wjg.v27.i28.4536
http://www.ncbi.nlm.nih.gov/pubmed/35056428
https://dx.doi.org/10.3390/medicina58010120
http://www.ncbi.nlm.nih.gov/pubmed/31985571
https://dx.doi.org/10.1097/SLE.0000000000000758
http://www.ncbi.nlm.nih.gov/pubmed/37155530
https://dx.doi.org/10.3748/wjg.v29.i13.1955
http://www.ncbi.nlm.nih.gov/pubmed/33725940
https://dx.doi.org/10.1097/MD.0000000000024735
http://www.ncbi.nlm.nih.gov/pubmed/31003961
https://dx.doi.org/10.1016/S2468-1253(19)30075-5
http://www.ncbi.nlm.nih.gov/pubmed/35708376
https://dx.doi.org/10.4103/jmas.JMAS_304_20
http://www.ncbi.nlm.nih.gov/pubmed/37098886
https://dx.doi.org/10.1080/02648725.2023.2204710
http://www.ncbi.nlm.nih.gov/pubmed/36253627
https://dx.doi.org/10.1007/s00464-022-09436-y
http://www.ncbi.nlm.nih.gov/pubmed/32762611
https://dx.doi.org/10.1089/lap.2020.0511
http://www.ncbi.nlm.nih.gov/pubmed/35144408
https://dx.doi.org/10.21037/apm-21-3557
http://www.ncbi.nlm.nih.gov/pubmed/4835515
https://dx.doi.org/10.1055/s-0028-1107790
http://www.ncbi.nlm.nih.gov/pubmed/33538548
https://dx.doi.org/10.1097/SLE.0000000000000902
http://www.ncbi.nlm.nih.gov/pubmed/34505323
https://dx.doi.org/10.1111/den.14113
http://www.ncbi.nlm.nih.gov/pubmed/33255554
https://dx.doi.org/10.3390/jcm9123808
http://www.ncbi.nlm.nih.gov/pubmed/20869710
https://dx.doi.org/10.1016/j.gie.2010.07.009
http://www.ncbi.nlm.nih.gov/pubmed/22642953
https://dx.doi.org/10.1016/j.cgh.2012.05.017

Liu HD et al. GS combined with CBDS

20

21

N
w

24

25

29

31

Chou CK, Lee KC, Luo JC, Chen TS, Perng CL, Huang YH, Lin HC, Hou MC. Endoscopic papillary balloon dilatation less than three minutes
for biliary stone removal increases the risk of post-ERCP pancreatitis. PLoS One 2020; 15: €0233388 [PMID: 32453738 DOI:
10.1371/journal.pone.0233388]

Giimiis K, Pirhan Y, Aydin G, Keloglan S, Tasova V, Kahveci M. The Effect of Preoperative Oral Intake of Liquid Carbohydrate on
Postoperative Stress Parameters in Patients Undergoing Laparoscopic Cholecystectomy: An Experimental Study. J Perianesth Nurs 2021; 36:
526-531 [PMID: 33926804 DOI: 10.1016/j.jopan.2020.10.012]

Kang S, Narazaki M, Metwally H, Kishimoto T. Historical overview of the interleukin-6 family cytokine. J Exp Med 2020; 217 [PMID:
32267936 DOI: 10.1084/jem.20190347]

Liu Z, Kemp TJ, Gao YT, Corbel A, McGee EE, Wang B, Shen MC, Rashid A, Hsing AW, Hildesheim A, Pfeiffer RM, Pinto LA, Koshiol J.
Association of circulating inflammation proteins and gallstone disease. J Gastroenterol Hepatol 2018; 33: 1920-1924 [PMID: 29671891 DOI:
10.1111/jgh.14265]

Liu F, Li L, Xu M, Wu J, Luo D, Zhu Y, Li B, Song X, Zhou X. Prognostic value of interleukin-6, C-reactive protein, and procalcitonin in
patients with COVID-19. J Clin Virol 2020; 127: 104370 [PMID: 32344321 DOI: 10.1016/j.jcv.2020.104370]

Wan JF, Chu SF, Zhou X, Li YT, He WB, Tan F, Luo P, Ai QD, Wang Q, Chen NH. Ursodeoxycholic acid protects interstitial Cajal-like cells
in the gallbladder from undergoing apoptosis by inhibiting TNF-o expression. Acta Pharmacol Sin 2018; 39: 1493-1500 [PMID: 29770794
DOI: 10.1038/aps.2017.206]

Zhang L, Zhang X. Serum sSTREM-1, PCT, CRP, Lac as Biomarkers for Death Risk Within 28 Days in Patients with Severe Sepsis. Open Life
Sci 2018; 13: 42-47 [PMID: 33817066 DOI: 10.1515/biol-2018-0006]

Sakalar S, Ozakm E, Cevik AA, Acar N, Dogan S, Kaya FB, Kara T. Plasma Procalcitonin Is Useful for Predicting the Severity of Acute
Cholecystitis. Emerg Med Int 2020; 2020: 8329310 [PMID: 32399305 DOI: 10.1155/2020/8329310]

Zgheib H, Wakil C, Al Souky N, Mailhac A, Jamali F, El Sayed M, Tamim H. Liver function tests as predictors of common bile duct stones in
acute cholecystitis patients with a chronic history: A retrospective cohort study on the ACS-NSQIP database. Medicine (Baltimore) 2021; 100:
€26885 [PMID: 34414941 DOI: 10.1097/MD.0000000000026885]

Mohamed MFH, Elfert K, Wadhavkar N, Marino D, Farrakhan K, Beran A, Abdallah MA, Abdalla A, Farrell R. Choledocholithiasis Can
Present with Marked Transaminases Elevation: Systematic Review and Meta-Analysis. Dig Dis Sci 2023; 68: 3428-3435 [PMID: 37269372
DOI: 10.1007/s10620-023-07981-7]

Chen Q, Zhang Y, Li S, Chen S, Lin X, Li C, Asakawa T. Mechanisms Underlying the Prevention and Treatment of Cholelithiasis Using
Traditional Chinese Medicine. Evid Based Complement Alternat Med 2019; 2019: 2536452 [PMID: 31316569 DOI: 10.1155/2019/2536452]
Li B, Lin Y, Nie B, Zhao G, Zhang X, Zhu M, Hu J, Huang P, Feng S, Qiu R, Tian G, Zhang S, Shang H. Systematic review and pathway
enrichment analysis of Chinese medicine in preventing recurrence and improving prognosis of cholelithiasis after gallbladder-preserving
lithotripsy. Ann Palliat Med 2021; 10: 12985-13001 [PMID: 34498482 DOI: 10.21037/apm-20-1135]

Buissidenge  VVIGS | https://www.wijgnet.com 1708 June 27,2024 | Volume16 | Issue6 |


http://www.ncbi.nlm.nih.gov/pubmed/32453738
https://dx.doi.org/10.1371/journal.pone.0233388
http://www.ncbi.nlm.nih.gov/pubmed/33926804
https://dx.doi.org/10.1016/j.jopan.2020.10.012
http://www.ncbi.nlm.nih.gov/pubmed/32267936
https://dx.doi.org/10.1084/jem.20190347
http://www.ncbi.nlm.nih.gov/pubmed/29671891
https://dx.doi.org/10.1111/jgh.14265
http://www.ncbi.nlm.nih.gov/pubmed/32344321
https://dx.doi.org/10.1016/j.jcv.2020.104370
http://www.ncbi.nlm.nih.gov/pubmed/29770794
https://dx.doi.org/10.1038/aps.2017.206
http://www.ncbi.nlm.nih.gov/pubmed/33817066
https://dx.doi.org/10.1515/biol-2018-0006
http://www.ncbi.nlm.nih.gov/pubmed/32399305
https://dx.doi.org/10.1155/2020/8329310
http://www.ncbi.nlm.nih.gov/pubmed/34414941
https://dx.doi.org/10.1097/MD.0000000000026885
http://www.ncbi.nlm.nih.gov/pubmed/37269372
https://dx.doi.org/10.1007/s10620-023-07981-7
http://www.ncbi.nlm.nih.gov/pubmed/31316569
https://dx.doi.org/10.1155/2019/2536452
http://www.ncbi.nlm.nih.gov/pubmed/34498482
https://dx.doi.org/10.21037/apm-20-1135

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: office(@baishideng.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2024 Baishideng Publishing Group Inc. All rights reserved.


mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	General information
	Treatment methods
	Observation indicators
	Evaluation of therapeutic effects
	Statistical analysis

	RESULTS
	General information of patients
	Surgical success rate
	Surgery-related indicators
	Comparison of postoperative recovery between the two groups
	Comparison of complications after surgery in the two groups
	Expression of inflammatory response indicators
	Comparison of preoperative and postoperative liver function indexes between the two groups

	DISCUSSION
	CONCLUSION
	FOOTNOTES
	REFERENCES

