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ABSTRACT

Background: Various surgical methods are available for cholecystolithiasis plus choledocholithiasis. The objective of this study is to
explore the association between laparoscopic methods and clinical outcomes of cholecystolithiasis plus choledocholithiasis.

Methods: This cohort study retrospectively included patients who underwent laparoscopic surgery for cholecystolithiasis plus choledo-
cholithiasis at our hospital (January 2017 to March 2021). The primary outcome was bile leakage.

Results: Totally 127 patients were enrolled. The time to get out of bed and the indwelling duration of the abdominal drainage tube in
the patients who underwent laparoscopic cholecystectomy +lithotomy of common bile duct + common bile duct primary suture + endo-
scopic nasobiliary drainage were higher than the endoscopic retrograde cholangiopancreatography +laparoscopic cholecystectomy
group, without differences in the laparoscopic common bile duct exploration group (all P < .05). All indexes decreased in the 3 groups
after surgery (all P < .01). On the first day after surgery, only white blood cells (P < .001) and gamma-glutamyl transferase (P = .045)
showed significant differences among the different surgical methods. The incidence of biliary leakage (P = .001) was higher in laparo-
scopic cholecystectomy +lithotomy of common bile duct+common bile duct primary suture + endoscopic nasobiliary drainage, while
the occurrence of hyperamylasemia was higher with endoscopic retrograde cholangiopancreatography +laparoscopic cholecystectomy
(P =.001). Compared with laparoscopic cholecystectomy +lithotomy of common bile duct+common bile duct primary suture +endo-
scopic nasobiliary drainage, laparoscopic common bile duct exploration was associated with fewer bile leakage (RR = 0.03, 95%
Cl: 0.003-0.37).

Conclusion: Compared with laparoscopic cholecystectomy +lithotomy of common bile duct + common bile duct primary suture +endo-
scopic nasobiliary drainage, laparoscopic common bile duct exploration was associated with bile leakage.

Keywords: Endoscopic retrograde cholangiopancreatography, common bile duct primary suture, laparoscopic cholecystectomy,

lithotomy of the common bile duct

INTRODUCTION

Cholecystolithiasis (gallstones) in Westernized coun-
tries are mostly cholesterol stones,’ forming due to an
interplay of several factors, including underlying genetic
predisposition, hepatic hypersecretion of cholesterol,
alterations in metabolism, impaired gallbladder, gastro-
intestinal motility, and chronic inflammation.?3 Risk fac-
tors for cholecystolithiasis include female gender, family
history of gallstones, obesity, and rapid or cyclic weight
loss." The reason for the formation of cholecystolithiasis
may be associated with coronary artery disease, meta-
bolic syndrome, and insulin resistance. Cholecystolithiasis
formation mechanism is not completely clear but may
be related to decreased gallbladder contraction and
abnormal cholesterol metabolism. Most cholecystoli-
thiasis are asymptomatic. A small number of patients
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with cholecystolithiasis (about 1.5% per year) are treated
for cholecystolithiasis-related complications or symp-
toms.* Cholecystolithiasis may cause severe epigastric
or right upper quadrant pain, acute cholecystitis, acute
cholangitis, or gallstone pancreatitis. Some small gall-
stones may be discharged into the common bile duct
(CBD) through the cystic duct.®® Choledocholithiasis
(gallstones in the CBD) may be asymptomatic but may
lead to complications such as acute cholangitis or acute
pancreatitis. Jaundice can occur if accompanied by biliary
obstruction, and some patients without abdominal pain
as the first symptom can also be treated due to yellow
eyes and yellow urine.”"® Choledocholithiasis is reported
in approximately 4% of the general population and 10%-
20% of patients undergoing cholecystectomy.”® The
risk factors are for common bile duct stone formation
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cholecystolithiasis fell into the CBD, the infection of
the intrahepatic bile duct stricture, and biliary ascaris.
Considering the relatively lower prevalence of the 2 con-
ditions, the occurrence of the 2 conditions is relatively
rare; it is estimated that about 1%-15% of patients with
cholecystolithiasis will also have choledocholithiasis."

Cholecystectomy is advised for patients with symptom-
atic gallstones, and to prevent further progression of
the disease, it is done within 7 days in mild acute cho-
lecystitis, during early index admission for mild gallstone
pancreatitis, and as early as possible (within 24 hours if
possible) for biliary colic.>'* Delayed cholecystectomy
is recommended in severe acute cholecystitis or severe
gallstone pancreatitis.’?'* Laparoscopic cholecystectomy
is associated with a shorter hospital stay and period of
convalescence than open cholecystectomy."®'® Most
gallstones form in the gallbladder and then migrate to
the CBD as the gallbladder contracts. Stones may be dis-
charged into the duodenal bowel cavity with bile flow or
remain in the CBD. Therefore, the clinical manifestations
of choledocholithiasis may be asymptomatic or associ-
ated with a variety of symptoms. The common methods
for CBD stone clearance include endoscopic sphincter-
otomy following endoscopic retrograde cholangiopancre
atography (ERCP) and laparoscopic bile duct exploration;
in both procedures, CBD stone clearance is reported in
>90% of the patients.”°

At present, various treatment methods for chole-
cystolithiasis plus choledocholithiasis have been dis-
cussed.®'®” Among them, a classic surgical method is
laparoscopic CBD exploration (LCBDTD), driven by the
minimally invasive approach.”® Compared to ERCP and
open surgery, LCBDTD has advantages like being safer,
more reliable, earlier recovery, and more cost-effec-
tive." Endoscopic retrograde cholangiopancreatography
can be used to remove CBD stones. During the same
period (usually about 3 days after ERCP and without

Main Points

There are many surgical methods to treat cholecystoli-
thiasis and choledocholithiasis, all of which are safe and
effective.

Laparoscopic common bile duct exploration was nega-
tively correlated with postoperative biliary leakage.

The incidence of biliary leakage after laparoscopic cho-
lecystectomy +lithotomy of common bile duct+common
bile duct primary suture +endoscopic nasobiliary drainage
is high, so it is necessary to improve the surgical techniques
and control the surgical indications.

pancreatitis), laparoscopic cholecystectomy can be per-
formed to reduce trauma in patients and avoid placing of
a T-tube (endoscopic retrograde cholangiopancreatogr
aphy +laparoscopic cholecystectomy [LCERCP]).2° Still,
a nasal bile duct needs to be placed, and the surgery is
performed in 2 sessions. Moreover, ERCP entails a risk
of not removing the stones completely, especially in
the case of large stones, and damages the sphincter of
Oddi. Another surgical method is laparoscopic chole-
cystectomy +lithotomy of common bile duct+com-
mon bile duct primary suture+endoscopic nasobiliary
drainage (LCBDPSENBD).2! Laparoscopic cholecystec-
tomy +lithotomy of common bile duct+common bile
duct primary suture+endoscopic nasobiliary drainage
can solve all problems with 1 surgery: removing the gall-
bladder and the biliary stones, placing the nasal bile duct
under direct vision of the choledochoscope, suturing
the bile duct at one stage to avoid placing the T-tube,
and reducing the irritation of the Oddis sphincter. Still,
LCBDPSENBD has disadvantages such as bile duct
inflammation or unskilled suture, and the incidence of bile
leakage is relatively high. Therefore, the 3 surgical meth-
ods mentioned above are routinely performed clinically,
and each has its advantages and disadvantages.

Hence, this study aimed to examine the clinical benefits,
complications, and risk factors of LCBDTD, LCERCP, and
LCBDPSENBD for patients with cholecystolithiasis plus
choledocholithiasis.

MATERIAL AND METHODS

Study Design and Patients

This retrospective cohort study enrolled patients who
underwent laparoscopic surgery for cholecystoli-
thiasis plus choledocholithiasis at the Department of
Hepatobiliary Surgery of Tongling People's Hospital from
January 2017 to March 2021.

The inclusion criteria for the study include patients who
had (1) a diagnosis of cholecystolithiasis plus choledocho-
lithiasis by preoperative imaging examination and postop-
erative pathology and (2) who underwent LCBDPSENBD
or LCBDTD or LCERCP surgery. The patients who under-
went laparotomy underwent other surgeries (such as liver
resection, appendectomy, etc.) simultaneously or with
incomplete data were excluded.

European Society of Gastrointestinal Endoscopy
(ESGE) suggests offering stone extraction to all
patients with CBD stones. The European Society of
Gastrointestinal Endoscopy recommends a convergent
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ERCP for cholecystectomy in patients with CBD stones.
Intraoperative ERCP can be performed during laparo-
scopic cholecystectomy as a first-stage treatment for
cholecystocholithiasis or after the failure of preoperative
endoscopic attempts to remove CBDS. Guidelines rec-
ommend laparoscopic cholecystectomy within 2 weeks
of ERCP in patients with CBD stones to reduce the rate
of outcome and the risk of biliary event recurrence. In
patients undergoing laparoscopic cholecystectomy, cho-
ledochoscope exploration of the CBD is a safe and effec-
tive technique for CBD stone clearance.?? According to
the guideline, we divided patients into 3 groups randomly.

This study was approved by the Ethics Committee of
Tongling People’'s Hospital (2021004). The requirement
for patients’ informed consent was waived due to the
retrospective nature of the study.

Data Collection

Patients' demographic data, disease data, and surgery-
related information were collected through the hospital's
electronic chart system. Demographic data consisted of
age, sex, body mass index, past medical history (hyperten-
sion, diabetes, cerebral infarction, tuberculosis, hepatitis
B, etc.), and history of abdominal surgery. Surgery-related
information included operation time, blood loss, intraop-
erative blood transfusion, etc.

The clinical characteristics were liver function before sur-
gery and on the first and third days after surgery, including
alanine aminotransferase, total bilirubin, albumin, alka-
line phosphatase, y-glutamyl transferase (y-GT), post-
operative complications, etc. In addition, postoperative
follow-up information was collected, including postop-
erative complications, postoperative blood transfusion,
postoperative admission to the intensive care unit, stone
recurrence, hospital stay, and hospital expenses.

Outcomes

The primary outcome was bile leakage. The secondary
outcomes were other perioperative indicators, including
liver function indicators, postoperative complications,
and postoperative blood transfusion.

Statistical Analysis

Data were analyzed using Statistical Package for the Social
Sciences 22.0 (IBM, Armonk, NY, USA). The continuous
variables were tested for normality. The data conforming
to the normal distribution were presented as mean + stan-
dard deviation and were compared using one-way analysis

of variance with the least significant difference (LSD) post
hoc test. The data that did not conform to the normal
distribution were presented as median (range) and were
compared using the Kruskal-Wallis U test. To adjust for
potential confounders, age, sex, chief complaint, comor-
bidities, laboratory indicators, surgery duration, amount
of bleeding, pain score, time to get out of bed after the
operation, exhaust duration, and indwelling duration of
abdominal drainage tube were adjusted using multivari-
ate regression analysis. Two-sided P <.05 were considered
statistically significant.

RESULTS

Characteristics of the Patients

Among the 176 patients who were eligible for this study
according to the inclusion criteria, 49 patients were
excluded and 127 patients were included in the study
(LCBDTD, n = 68; LCERCP, n = 28; LCBDPSENBD, n = 31).
The baseline data of the patients are shown in Table 1.
The proportion of males was smaller in the LCBDPSENBD
group compared to the LCBDTD and LCERCP groups
(P = .010), CBD diameter was smaller in the LCEDRCP
group (P <.001),and stone size was smaller in the LCERCP
group (P = .025). There were no significant differences in
the other variables.

Risk of Bile Leakage

After adjusting for potential confounders, the RR of bile
leakage of LCBDTD compared to LCBDPSENBD was
0.03 (95% CI: 0.003-0.37, P = .005); the comparison of
LCERCP and LCBDPSENBD was not statistically signifi-
cant (RR=0.45,95% Cl: 0.04-5.27, P = .522) (Table 2).

Surgical Outcomes

The surgical outcomes of the patients are summarized
in Table 3. There were significant differences among the
3 groups in terms of surgery duration (LCBDPSENBD had
the longest duration; P < .001 vs LCBDTD and LCERCP),
blood loss (LCBDPSENBD had the largest blood loss;
P = .005 vs LCBDTD and LCERCP), time to get out of
bed after surgery (longer with LCBDPSENBD; P = .045 vs
LCERCP), indwelling duration of the abdominal drainage
tube (longer with LCBDPSENBD and shorter with LCERCP;
P < .001 vs LCBDTD), and hospitalization expenses (in
increasing order: LCBDTD, LCBDPSENBD, and LCERCP;
P <.001 among the 3 groups) among patients who under-
went different surgical methods.

Liver Function
The differences in liver function indexes between the
2 groups of patients and the differences before surgery,
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Table 1. Patient Characteristics and Surgical Results

LCBDTD LCERCP LCBDPSENBD

Characteristics (n=68) (n=28) (n=231) P

Age (years) 59.3+16.3 57.4+14.0 572 +185 .786
Sex (male), n (%) 35 (51.5) 16 (57.1) 5(16.1)"# 010
BMI (kg/m?) 229+27 223+2.0 227+25 502
Previous surgeries 16 (23.5) 7 (25.0) 11 (35.5) 462
Common bile duct diameter 1.3+04 1.0+0.5 1.2+ 0.2% <.001
Number of stones (<3), n (%) 45 (66.2) 21(75.0) 21(67.7) .695
Size of stones (cm) 0.8+05 05+0.2 0.7+0.6 .025

*P < .05 vs LCBDTD; #P < .05 vs LCERCP.

LCBDTD, laparoscopic common bile duct exploration; LCERCP, endoscopic retrograde cholangiopancreatography +laparoscopic cholecystectomy; LCB-
DPSENBD, laparoscopic cholecystectomy +lithotomy of common bile duct + common bile duct primary suture + endoscopic nasobiliary drainage; BMI, body
mass index.

Table 2. Relative Risk for Bile Leakage on the first day after surgery, and on the third day after

surgery are shown in Table 4. All indexes decreased
Variables RR 95% Cl P in the 3 groups after surgery (all P < .01) (Table 4). On
Types of surgery* the first day after surgery, only white blood cells (the
LCBDTD 0.034 0.003-0.365 005 highest witl':j LCBD':'D and thhe lowest with IF]CERCI;,

P < .001) and y-GT (lower with LCBDPSENBD than wit
LCERCP 0.447 0.038-5.266 522 . .

LCERCP, P =.048) showed significant differences among
LCBDPSENBD Reference Reference 1.000

the different surgical methods.

LCBDTD, laparoscopic common bile duct exploration; LCERCP, endoscopic

retrograde cholangiopancreatography + laparoscopic cholecystectomy; LCB- . .
& glopan grapny * laparoscop! 4 Y22 Complications

DPSENBD, laparoscopic cholecystectomy +lithotomy of common bile . .

duct +common bile duct primary suture +endoscopic nasobiliary drainage. Table 5 presents the Compllcatlons‘ The rate of hyper—

amylasemia was higher in LCERCP (17.9%, P < .001 vs

Table 3. Comparison of the Recovery of Patients with Different Surgical Treatments

Characteristics LCBDTD (n = 68) LCERCP (n =28) LCBDPSENBD (n = 31) P
Pain score 21+141 1.6 +0.7 2.3 +1.4% .065
Surgery duration (minutes) 126 + 44 136 + 44 192 + 80™* <.001
Amount of bleeding (mL) 15+9 12+6 20 + 14 .005
Intraoperative blood transfusion, n (%) 0 0 0 ---
Stone residue (%) 1(1.5) 0 0 >.999
Stone recurrence (%) 2(2.9) 3(10.7) 0 .090
Time to get out of bed after surgery (days) 20+038 1.7+ 0.6 22+0.7% .045
Exhaust duration (days) 22+07 1.9+0.7 23+1.0 .066
Indwelling duration of abdominal drainage tube 51+13 27 +1.4° 5.5+ 2.8* <.001
(days)

Hospitalization duration (days) 11.5+29 135+ 6.3 12.4 + 3.1 .070
Hospitalization expenses (yuan) 21898 + 6133 37 895 + 4722 25175 + 6413 <.001

*P <.05vs LCBDTD; #P < .05 vs LCERCP.
LCBDTD, laparoscopic common bile duct exploration; LCERCP, endoscopic retrograde cholangiopancreatography +laparoscopic cholecystectomy; LCB-
DPSENBD, laparoscopic cholecystectomy + lithotomy of common bile duct + common bile duct primary suture + endoscopic nasobiliary drainage.
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Table 4. Changes in Laboratory Indicators Before and After Different Surgeries

Liver Function Index LCBDTD (n =68) LCERCP (n =28) LCBDPSENBD (n = 31) P
ALT (U/L)

Before surgery 177.09 +195.07 227.42 +225.89 221.74 +202.19 427
The first day after surgery 114.25 + 144.65 144.93 + 148.03 121.84 +115.10 617
The third day after surgery 73.96 +75.11 76.96 +70.15 67.19 + 53.36 .814
P <.001 .003 <.001

TB (mmol/L)

Before surgery 53.12+61.09 55.20 + 69.87 42.93 +43.36 672
The first day after surgery 43.36 + 52.39 5450 + 67.53 32.29 +29.14 262
The third day after surgery 35.54 + 41.89 34.66 +42.78 19.83 +11.48 136
P <.001 .001 .006

ALB (g/L)

Before surgery 39.60 + 4.82 39.29 + 597 40.81+5.06 457
The first day after surgery 35.72 + 4.39 36.12 + 5.81 35.96 + 4.65 925
The third day after surgery 36.83 + 4.31 36.46 + 4.01 37.45 +5.15 .685
P <.001 .037 <.001

WBC (10°/L)

Before surgery 5.99 +2.36 6.09 +2.36 6.54 +2.34 .550
The first day after surgery 12.62 + 4.10 8.32 + 3.03 11.96 + 4.25% <.001
The third day after surgery 7.87 +2.35 9.00 + 4.68 8.22 +2.71 239
P <.001 .002 <.001

v-GT (U/L)

Before surgery 403.34 +435.78 550.43 + 515.37 388.94 + 389.01 .281
The first day after surgery 24496 +267.18 396.46 + 357.49 249.81 + 225.50* .048
The third day after surgery 200.23 +173.64 22543 +181.45 171.94 +134.11 468
P <.001 <.001 .001

ALP (U/L)

Before surgery 225.63+204.78 207.71 +133.96 228.94 +168.82 .886
The first day after surgery 167.58 + 134.48 180.89 + 116.24 165.77 £+ 93.14 732
The third day after surgery 156.53 + 94.54 126.14 +76.63 146.64 + 87.96 .329
P <.001 <.001 <.001

*P <.05vs LCBDTD; #P < .05 vs LCERCP.

LCBDTD, laparoscopic common bile duct exploration; LCERCP, endoscopic retrograde cholangiopancreatography +laparoscopic cholecystectomy; LCB-
DPSENBD, laparoscopic cholecystectomy + lithotomy of common bile duct + common bile duct primary suture + endoscopic nasobiliary drainage; ALT, alanine
transaminase; TB, total bilirubin; ALB, albumin; WBC, white blood cells; y-GT, y-glutamyl transferase; ALP, alkaline phosphatase.

LCBDPSENBD and LCBDTD). The rate of bile leakage was methods were improved after the operation. Compared
higher in LCBDPSENBD (29.0%) compared to LCBDTD  with the other two groups, the average CBD diameter
(4.4%) and LCERCP (3.6%) (P =.001). of patients in the LCBDTD was larger, while the average

stone diameter of patients in the LCERCP was smaller.
DISCUSSION The pain score was more important in LCBDPSENBD.
The results suggest that LCBDTD was associated with Laparoscopic cholecystectomy +lithotomy of common
bile leakage. The liver function indexes of the 3 surgical bile duct +common bile duct primary suture +endoscopic
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Table 5. Comparison of the Safety of Different Surgical Methods

Characteristics LCBDTD (n=68) LCERCP(n=28) LCBDPSENBD (n=31) p
Complications, n (%)

Hyperamylasemia 0 5(17.9) 1(3.2) .001
Electrolyte disturbance 10 (14.7) 3(10.7) 5(16.1) 440
Poor bilirubin descent 7(10.3) 3(10.7) 2 (6.5) .848
Bile leakage 3(4.4) 1(3.6) 9(29.0)"* .001
Postoperative bleeding 3(4.4) 0 1(3.2) .809
Acute respiratory failure 0 0 1(3.2) 465
Pulmonary infection 2(2.9) 1(3.6) 1(3.2) 1.000
Others (cerebral infarction, gastrointestinal bleeding, 2(2.9) 0 2(6.5) 532
hypoproteinemia)

Postoperative blood transfusion, n (%) 0 0 1(3.2) 465
Admission to ICU after surgery, n (%) 0 0 1(3.2) 465

*P < .05 compared with LCBDTD; #P < .05 compared with LCERCP.LCBDTD, laparoscopic common bile duct exploration; LCERCP, endoscopic retrograde
cholangiopancreatography +laparoscopic cholecystectomy; LCBDPSENBD, laparoscopic cholecystectomy + lithotomy of common bile duct+common bile

duct primary suture + endoscopic nasobiliary drainage; ICU, intensive care unit.

nasobiliary drainage was associated with a longer time
before getting out of bed. Endoscopic retrograde chola
ngiopancreatography +laparoscopic ~ cholecystectomy
showed a shorter indwelling duration of the abdominal
drainage tube. The incidence of biliary leakage was higher
in LCBDPSENBD, while the occurrence of hyperamylas-
emia was higher in LCERCP.

Of importance, this study does not advocate a specific
surgical method or negate the others. The liver func-
tion indexes could be improved after these 3 operations.
Therefore, the selection of the surgical method should be
made based on the characteristics of the patients and
the surgeon’s experience. The CBD diameter was larger
in LCBDTD, while the stones were smaller in LCERCP. The
results could help select the proper method for patients
with cholecystolithiasis plus choledocholithiasis. Still, for
patients with gallstones simultaneously in the gallblad-
der and the CBD, 2 essential points must be determined:
(1) the most optimal surgical method for clearing the CBD
and (2) the most optimal method for biliary drainage and
decompression.'®2324 Of course, the selected method
should optimize the benefits and limit the possible com-
plications as much as possible.

The 3 surgical methods have their advantages and dis-
advantages.®'®'7 |t is widely and clinically accepted
that the difference in the incidence of biliary leakage
is mainly due to the different suture methods of the

bile duct and the different ways of biliary decompres-
sion.252% Bile duct leakage can endanger the life of the
patients.?>2¢ In LCBDTD, a T-tube is left in the CBD after
suturing the bile duct,'® directly forming bile duct decom-
pression and external bile drainage. The incidence of bile
leakage is thus small due to the small suture tension in
the CBD. In LCERCP, before surgery, the CBD stones
have been removed by ERCP, and so only the gallbladder
needs to be removed during the actual surgery, without
opening the CBD.?° Bile leakage caused by the leakage
of the stump of the cystic duct is clinically rare, so the
risk of bile leakage is among the lowest. In LCBDPSENBD,
although the bile duct is decompressed through external
bile drainage through the nasal bile duct, the diameter of
the nasobiliary duct is too small, and the drainage effect
is not good. In addition, many patients cannot tolerate
the nasobiliary duct through the nasal cavity, and some
patients even pull out the nasobiliary duct by themselves.
The section of the nasobiliary duct in the CBD is short,
generally less than 10 cm, so the patient's careless trac-
tion after the surgery can cause the nasobiliary duct to
protrude out of the CBD and fall into the duodenal intes-
tinal cavity, losing the drainage effect. In addition, some
patients’ bile is thick, thus it is easy to cause blockage
when passing through the nasal bile duct. All of the above
factors cause the effect of nasobiliary drainage to be less
than expected.?’-%° Therefore, the bile pressure in the bile
duct of LCBDPSENBD is the highest among the 3 surgi-
cal methods, and the tension at the bile duct suture of
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LCBDPSENBD is the highest, increasing the risk of bile
leakage.

In order to reduce the bile leakage of LCBDPSENBD,
the authors believe that strict control and correction
are needed, and patients with bile duct stones need to
meet the following conditions before surgery: (1) the CBD
should be significantly dilated and larger than 1.5 cm in
diameter. (2) There should be no combined intrahepatic
bile duct stones or bile duct stenosis. (3) The patient's
total bilirubin level should be slightly elevated but less
than 3 times the upper limit of normal. (4) There should
be no history of acute cholangitis recently (2 weeks).
(5) During surgery, the bile should be clear, there should
be no turbid biliary sludge, and the CBD stones should be
removed totally under choledochoscopy.

This study has limitations. The sample size was small
since all patients were from a single center. In addition,
the hospital was a tertiary center, thus leading to a selec-
tion bias since only the complicated cases were trans-
ferred from primary and secondary hospitals. The study
was retrospective, limiting the data that could be ana-
lyzed. Prospective studies might help define the charac-
teristics of the surgical treatment of cholecystolithiasis
plus choledocholithiasis.

In conclusion, in patients with cholecystolithiasis plus
choledocholithiasis, the incidence of biliary leakage was
higher in LCBDPSENBD, while the occurrence of hyper-
amylasemia was higher with LCERCP. Laparoscopic com-
mon bile duct exploration was independently associated
with bile leakage.

Ethics Committee Approval: This study was approved by the Ethics
Committee of Tongling People’s Hospital (No:2021004).

Informed Consent: Written informed consent was obtained from
the patients who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept-Y.H.; Design—H.J., Y.H.; Supervision
- X.C., F.Z; Resources — H.F.,, X.C,, F.Z; Materials — HJ., Y.H.; Data
Collection and/or Processing — H.J., CW., LF.; Analysis and/or
Interpretation —H.J., CW., L.F.;Writing Manuscript — H.J., Y.H; Critical
Review —H.J., Y.H.

Acknowledgment: The authors sincerely thank their colleagues
from the Department of Hepatopancreatobiliary Surgery of Tongling
People’s Hospital in Anhui Province for their contributions.

Declaration of Interests: The authors declare that they have no
competing interest.

Funding: This study received no funding.

REFERENCES

1. Abraham S, Rivero HG, Erlikh IV, Griffith LF, Kondamudi VK. Surgi-
cal and nonsurgical management of gallstones. Am Fam Phys.
2014;89(10):795-802.

2. Lammert F, Gurusamy K, Ko CW, et al. Gallstones. Nat Rev Dis
Primers. 2016,;2:16024. [CrossRef]

8. Di Ciaula A, Wang DQ, Portincasa P. Cholesterol cholelithiasis: part
of a systemic metabolic disease, prone to primary prevention. Expert
Rev Gastroenterol Hepatol. 2019;13(2):157-171. [CrossRef]

4. Halldestam |, Enell EL, Kullman E, Borch K. Development of symp-
toms and complications in individuals with asymptomatic gall-
stones. Br J Surg. 2004,;91(6):734-738. [CrossRef]

5. Demehri FR, Alam HB. Evidence-based management of common
gallstone-related emergencies. J Intensive Care Med. 2016;31(1):3-
13. [CrossRef]

6. Sanders G, Kingsnorth AN. Gallstones. BMJ. 2007;335(7614):295-
299. [CrossRef]

7. Almadi MA, Barkun JS, Barkun AN. Management of suspected
stones in the common bile duct. CMAJ. 2012;184(8):884-892.
[CrossRef]

8. Costi R, Gnocchi A, Di Mario F, Sarli L. Diagnosis and management
of choledocholithiasis in the golden age of imaging, endoscopy and
laparoscopy. World J Gastroenterol. 2014,;20(37):13382-13401.
[CrossRef]

9. ASGE Standards of Practice Committee, Maple JT, lkenberry SO,
et al. The role of endoscopy in the management of choledocholithi-
asis. Gastrointest Endosc. 2011,74(4):731-744. [CrossRef]

10. Williams E, Beckingham |, El Sayed G, et al. Updated guideline on
the management of common bile duct stones (CBDS). Gut.
2017:66(5):765-782. [CrossRef]

11. McNicoll CF, Pastorino A, Farooq U, St Hill CR. Choledocholithi-
asis. StatPearls. Treasure Island, FL: StatPearls Publishing.Pearls
Publishing LLC; 2022.

12. Veitch AM, Vanbiervliet G, Gershlick AH, et al. Endoscopy in
patients on antiplatelet or anticoagulant therapy, including direct
oral anticoagulants: British Society of Gastroenterology (BSG) and
European Society of Gastrointestinal Endoscopy (ESGE) guidelines.
Gut. 2016;65(3):374-389. [CrossRef]

13. Working Group IAP/APA Acute Pancreatitis Guidelines. IAP/APA
evidence-based guidelines for the management of acute pancreati-
tis. Pancreatology. 2013;13(4)(suppl 2):e1-e15. [CrossRef]

14. Mayumi T, Okamoto K, Takada T, et al. Tokyo Guidelines 2018:
management bundles for acute cholangitis and cholecystitis.
J Hepatobil Pancreat Sci. 2018;25(1):96-100. [CrossRef]

15. European Association for the Study of the Liver (EASL). Elec-
tronic address: easloffice@easloffice.eu. EASL Clinical Practice
Guidelines on the prevention, diagnosis and treatment of gallstones.
J Hepatol. 2016;65(1):146-181. [CrossRef]

16. Carr-Locke DL. Cholelithiasis plus choledocholithiasis: ERCP first,
what next? Gastroenterology. 2006;130(1):270-272. [CrossRef]

17. Lau JY, Leow CK, Fung TM, et al. Cholecystectomy or gallbladder
in situ after endoscopic sphincterotomy and bile duct stone removal
in Chinese patients. Gastroenterology. 2006;130(1):96-103.
[CrossRef]

18. Feng Q, Huang Y, Wang K, Yuan R, Xiong X, Wu L. Laparoscopic
transcystic common bile duct exploration: advantages over lapa-
roscopic choledochotomy. PLoS One. 2016;11(9):e0162885.
[CrossRef]

41


https://doi.org/10.1038/nrdp.2016.24
https://doi.org/10.1080/17474124.2019.1549988
https://doi.org/10.1002/bjs.4547
https://doi.org/10.1177/0885066614554192
https://doi.org/10.1136/bmj.39267.452257.AD
https://doi.org/10.1503/cmaj.110896
https://doi.org/10.3748/wjg.v20.i37.13382
https://doi.org/10.1016/j.gie.2011.04.012
https://doi.org/10.1136/gutjnl-2016-312317
https://doi.org/10.1136/gutjnl-2015-311110
https://doi.org/10.1016/j.pan.2013.07.063
https://doi.org/10.1002/jhbp.519
mailto:easlo​ffice​@easl​offic​e.eu
https://doi.org/10.1016/j.jhep.2016.03.005
https://doi.org/10.1053/j.gastro.2005.12.010
https://doi.org/10.1053/j.gastro.2005.10.015
https://doi.org/10.1371/journal.pone.0162885

Turk J Gastroenterol 2023; 34(1): 35-42

Ji et al. Surgery for Complicated Biliary Conditions

19. Li KY, Shi CX, Tang KL, Huang JZ, Zhang DL. Advantages of lapa-
roscopic common bile duct exploration in common bile duct stones.
Wien Klin Wochenschr. 2018;130(3-4):100-104. [CrossRef]

20.Lv S, Fang Z, Wang A, Yang J, Zhu Y. One-step LC and ERCP
treatment of 40 cases with cholelithiasis complicated with common
bile duct stones. Hepatogastroenterology. 2015;62(139):570-572.
21. Hori T. Comprehensive and innovative techniques for laparo-
scopic choledocholithotomy: a surgical guide to successfully accom-
plish this advanced manipulation. World J Gastroenterol.
2019;25(13):1531-1549. [CrossRef]

22. Manes G, Paspatis G, Aabakken L, et al. Endoscopic manage-
ment of common bile duct stones: European Society of Gastrointes-
tinal Endoscopy (ESGE) guideline [European Society of Gastrointes-
tinal Endoscopy (ESGE) guideline]. Endoscopy. 2019,51(5):472-491.
[CrossRef]

23. Sharma A, Dahiya P, Khullar R, Soni V, Baijal M, Chowbey PK.
Management of common bile duct stones in the laparoscopic era.
Indian J Surg. 2012;74(3):264-269. [CrossRef]

24. Shojaiefard A, Esmaeilzadeh M, Ghafouri A, Mehrabi A. Various
techniques for the surgical treatment of common bile duct stones:
a meta review. Gastroenterol Res Pract. 2009;2009:840208.
[CrossRef]

25. Kapoor S, Nundy S. Bile duct leaks from the intrahepatic biliary
tree: a review of its etiology, incidence, and management. HPB Surg.
2012;2012:752932. [CrossRef]

26. de’Angelis N, Catena F, Memeo R, et al. WSES guidelines for the
detection and management of bile duct injury during cholecystec-
tomy. World J Emerg Surg. 2020;16:30.

27.Zhang W, Che X. Comparison of effect between nasobiliary
drainage and biliary stenting in malignant biliary obstruction: a sys-
tematic review and updated meta-analysis. World J Surg Oncol.
2020;18(1):71. [CrossRef]

28. Geraci G, Arnone EM, Nigro CL, Mirasolo VM, Sciumeé C, Modica G.
Is nasobiliary tube really safe? A case report. Case Rep Gastroenterol.
2011,5(2):283-287. [CrossRef]

29. Lee JK, Lee SH, Kang BK, et al. Is it necessary to insert a naso-
biliary drainage tube routinely after endoscopic clearance of the
common bile duct in patients with choledocholithiasis-induced chol-
angitis? A prospective, randomized trial. Gastrointest Endosc.
2010;71(1):105-110. [CrossRef]

30. Lin H, Li S, Liu X. The safety and efficacy of nasobiliary drainage
versus biliary stenting in malignant biliary obstruction: a systematic
review and meta-analysis. Med (Baltim). 2016;95(46):e5253.
[CrossRef]

42


https://doi.org/10.1007/s00508-017-1232-9
https://doi.org/10.3748/wjg.v25.i13.1531
https://doi.org/10.1055/a-0862-0346
https://doi.org/10.1007/s12262-012-0593-6
https://doi.org/10.1155/2009/840208
https://doi.org/10.1155/2012/752932
https://doi.org/10.1186/s12957-020-01848-1
https://doi.org/10.1159/000328734
https://doi.org/10.1016/j.gie.2009.08.009
https://doi.org/10.1097/MD.0000000000005253

