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Abstract: This study aimed to evaluate the efficiency of one-step endoscopic retrograde cholangiopancreatography 
(ERCP) for treatment of patients with non-severe acute calculous cholangitis. A total of 105 patients, between 2014 
and 2016, were randomly assigned into an emergency lithotomy group (EL group, 44) and selective lithotomy group 
(SL group, 61). All patients were treated with intravenous antibiotics after each ERCP procedure. Indicators, such 
as age and gender of the patients, number of CBD stones, diameter of the largest CBD stone, diameter of the CBD, 
sum operation time of ERCP performance, papilla disposal techniques, interval to WBC normalization, ERCP-related 
complication rate, and length of stay (LOS) in hospital, were compared between the two groups. Preoperative di-
agnosis and severity assessment of cholangitis was performed according to criteria recommended in the 2013 
Tokyo Guidelines. Results showed no significant differences between the EL and SL group regarding the following 
variables, mean age, gender proportion, diameter of the largest stone and CBD, pre-ERCP WBC levels, percentage 
of cases with unstable hemodynamics, percentage of cases with papilla stone impaction, percentage of lithotripsy, 
and incidence of complications. However, a lower percentage of cases with a single stone (24.6% vs. 43.2%), lon-
ger duration of ERCP procedure (40.5±9.8 vs. 36.3±6.5 min), interval to WBC normalization (5.9±3.4 vs. 3.9±2.4 
d), and LOS (9.1±3.6 vs. 7.3±2.2 d) were found in the SL group than the EL group. Diameter of the largest stone 
and CBD were statistically correlated with time of ERCP procedure (R=0.61, P<0.001; R=0.56, P<0.001). Applica-
tion of lithotripsy significantly prolonged the duration of ERCP procedure (lithotripsy vs. not: 47.8±10.3, 36.7±7.0 
min, P<0.05), while the diameter of the largest stone was the only statistical factor affecting duration of the ERCP 
procedure. One-step ERCP shortened recovery times, hospital stays, and operation duration. This was suitable for 
patients with non-severe acute calculous cholangitis, especially in patients with single relatively small stones.
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Introduction

Acute cholangitis is an emergent condition 
characterized by acute inflammation and infec-
tion in the bile duct. It can be fatal unless 
appropriate and prompt medical care is provid-
ed. Prompt biliary drainage is the most impor-
tant therapeutic method, accepted worldwide, 
especially for severe acute cholangitis. If treat-
ment is delayed, mortality in high-risk patients 
reaches to 17%-40% [1-3]. Elective drainage 
procedures contribute to favorable effects on 
the reduction of mortality rates caused by 
acute cholangitis. However, endoscopic retro-
grade cholangiopancreatography (ERCP) has 

been associated with procedure-related com-
plications and risk of cannulation failure, thus 
the timing of drainage for non-severe acute 
cholangitis remains controversial [4]. 

Choledocholithiasis is the most frequent cause 
of benign biliary obstruction, inducing occur-
rence of acute cholangitis. Lithotomy by ERCP 
is performed together with duodenal papilla 
disposal and stone extraction after cannula-
tion. Lithotripsy and biliary balloon cleaning 
may also be necessary. Therefore, the risks of 
ERCP-related complications are increased, le- 
ading to longer procedures in an emergency 
setting. Urgent endoscopic biliary drainage me- 
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thods include endoscopic sphincterotomy (EST) 
alone, EST followed by lithotomy, and endo-
scopic nasobiliary drainage (ENBD) with or with-
out EST. Suggestions in the Tokyo Guidelines 
regarding method selection are not clearly 
specified due to the lack of RCTs (randomized 
controlled trials), except in critically ill patients, 
for whom one-stage choledocholithotomy with 
EST is not recommended [4-6]. Therefore, the 
impact of ERCP methods on patients with mo- 
derate acute cholangitis has not been clearly 
determined.

This study aimed to evaluate the therapeutic 
value of urgent biliary drainage, compare the 
efficiency and effectiveness with different 
lithotomy modes of urgent ERCP procedures, 
and provide insight for clinical selection in a 
cohort of patients with moderate acute cho- 
langitis.

Patients and methods

Patients

From January 1, 2014 to June 30, 2016, a total 
of 105 enrolled patients were diagnosed with 
non-severe acute cholangitis caused by cho-
ledocholithiasis. They underwent urgent ERCP 
treatment. Patients were randomly assigned 
into two groups according to the specific ERCP 
treatment modality: emergency lithotomy with 
ENBD drainage (emergency lithotomy group, EL 
group) and emergency ENBD drainage with 
selective lithotomy (selective lithotomy group, 
SL group). All patients in the SL group under-
went at least two operations.

Indicators, including age and gender of the 
patients, number of CBD stones, diameter of 
the largest CBD stone, diameter of the CBD, 
pre-ERCP level of WBC (white blood cells), pro-
portion of unstable hemodynamics (hypoten-
sion with/without tachycardia) and papilla 
stone impaction cases, percentage of lithotrip-
sy, sum operation time of ERCP performance, 
papilla disposal techniques, interval to WBC 
normalization, ERCP-related complication rate, 
and length of stays (LOS) in the hospital, were 
compared between the two groups. All patients 
with unstable hemodynamics received rapid 
fluid infusions with physiologic saline to main-
tain normal blood pressure before or/and dur-
ing the ERCP procedure. 

Preoperative diagnosis and severity assess-
ment of cholangitis was performed according 
to criteria recommended in the 2013 Tokyo 
Guidelines, including evidence of an inflamma-
tory response, cholestatic status presented by 
abnormal liver function tests (alkaline phospha-
tase, gamma-glutamyl transferase, aspartate 
aminotransferase, or/and alanine aminotrans-
ferase ≥1.5 of the upper normal limit), total bili-
rubin ≥34.2 µmol/L, and dilatation of the CBD 
>6 mm visualized by transabdominal ultraso-
nography. Moderate acute cholangitis has been 
associated with any two of the following condi-
tions: abnormal WBC count (>12,000/mm3, 
<4,000/mm3), high fever (≥39°C), old age (≥75 
years), hyperbilirubinemia (total bilirubin ≥85.5 
µmol/L), and hypoalbuminemia (<STD × 0.7). 
Patients that were not associated with onset  
of dysfunction in any one of the organs/sys-
tems (cardiovascular, respiratory, renal, hepatic 
or hematological) were diagnosed as severe 
acute cholangitis and excluded. Biliary pancre-
atitis was diagnosed when two of the following 
revised Atlanta 2012 criteria were required: 
characteristic abdominal pain, serum amylase 
level >3 over the upper limit of normal, and 
characteristic findings of acute pancreatitis on 
radiological examinations. The interval to WBC 
normalization in the SL group was calculated as 
the sum of recovery time after the first emer-
gency ENBD process and the delayed lithotomy 
process.

ERCP and medicinal treatment

All ERCPs were performed within 24 hours af- 
ter the definite diagnosis of acute cholangitis 
by experienced endoscopists. Midazolam and 
meperidine were used for patient conscious 
sedation and ERCPs were performed using a 
duodenoscope (TJF-260V or JF-260V, Olympus, 
Japan), according to standard procedures. After 
successful cannulation of the CBD through the 
duodenal papilla, a low-osmolar contrast medi-
um (ioversol) was injected to confirm the size 
and number of stones, as well as the diameter 
of the CBD. The papilla was disposed by the 
sphincterotome to complete the EST procedure 
and/or by the plastic balloon to complete the 
EPBD procedure. Patients underwent the EN- 
BD procedure by cannulation with a nasobiliary 
catheter (straight or pigtail nasal catheter, 7F, 
Wilson Cook Medical, Inc., USA). All patients 
were treated with intravenous antibiotics after 
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each ERCP procedure. Somatostatin was used 
only for patients whose amylases were elevat-
ed 3 hours and 12 hours after ERCP to treat 
post-ERCP pancreatitis or hyperamylasemia. 
The nasobiliary catheter was aspirated continu-
ously to drain the infected bile in the following 
days. If the patient underwent emergency 
ENBD without lithotomy, a selective endoscopic 
lithotomy was adopted when inflammation sub-
sided after antibiotic administration.

Strategy of papilla disposal techniques

Papilla disposal techniques were selected ma- 
inly by the size of maximum CBD stone and CBD 
diameter, especially the diameter of distal part 
of CBD under the stones. Regarding stones 
with maximum diameters smaller than 1.2 cm 
without distal CBD (under the stone) stricture, 
EST alone or EPBD alone was chosen. For 
stones with diameters larger than (≥1.2 cm) 
with dilated CBD at the distal part, EPLBD 
(endoscopic papillary large balloon dilatation) 
alone or minor to moderate scale EST followed 
by EPLBD was the first choice. If the papilla was 
not a naïve one, EPBD or EPLBD alone was the 
only choice. 

The method of EPBD in this study included nor-
mal size EPBD (0.8 to <1.2 cm) and large size 
EPBD, i.e. EPLBD (≥1.2 cm). Larger stones 
(≥1.2 cm) were extracted after two types of 
papilla disposal techniques: EPLBD alone or 
EST followed by EPLBD. EPLBD was not appli- 
ed in patients with smaller stones regardless  
of the diameter of CBD. Lithotripsy was applied 

ary drainage) with the plastic stent or opera-
tions were chosen.

Patients needing vasoactive agents to increase 
blood pressure were excluded.

Statistical analysis

All statistical analyses were performed with 
SPSS 19.0 statistical software (IBM, Armonk, 
NY, USA). Student’s t-test was used to analyze 
numerical data. Categorical data were analyz- 
ed with Fisher’s exact test. Pearson’s bivariate 
correlation test was applied to analyze the  
correlation between two continuous variables. 
Multivariate logistic regression, using a step-
wise procedure, was applied to identify factors 
that were independently and significantly asso-
ciated with differences between groups. Mul- 
tivariate linear regression was applied to con-
firm variables affecting the duration of the 
ERCP procedure and the interval to WBC nor-
malization. Odds ratios (OR) and 95% confi-
dence intervals (CI) were calculated. A p value 
<0.05 is considered statistically significant.

Results

Clinical features and comparison of variables 
between the EL and SL group

There was a total of 105 patients enrolled in 
the present study, with demographic data 
shown in Table 1. In all patients, the ERCP pro-
cedure was successfully performed and com-
plete extraction of bile duct stones was 

Table 1. Baseline characteristics of the patients
Age (y) 60.6±16.0
Gender (male/female) 52/53
Diameter of CBD (mm) 13.4±3.8
Diameter of largest CBD stone (mm) 11.6±3.2
Percentage of single stone case % 32.4
Pre-ERCP WBC count (*109/L) 11.8±4.5
Duodenal papilla disposal techniques (EST/EPBD/both) 16/63/26
Percentage of unstable hemodynamics case % 17.1
Percentage of stone impaction case % 10.5
Mean sum duration of the ERCP procedure (min) 38.7±8.8
Percentage of lithotripsy % 18.1
Mean interval to WBC normalization (d) 5.1±3.2
Percentage of complications % 6.7
Mean LOS (d) 8.3±3.2

when the diameter of the maxi-
mum CBD stone was larger than 
1.5 cm, whether it was single or 
one of the multiple ones.

Case exclusion criteria

If the endoscopist failed to totally 
clear the CBD stone in the delayed 
procedure of lithotomy in the SL 
group, biliary drainage with the 
plastic stent or operations were 
performed.

If the distal part of CBD was small-
er than the stone or CBD stricture 
formed under the stone, stone 
extraction was not applied and 
ERBD (Endoscopic retrograde bili-
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Table 2. Univariate analysis of EL and SL groups

Variables
EL group (n=44) SL group (n=61) P

Single (19) Multiple (25) Single (15) Multiple (46) S M
Age (y) 59.9±14.3 61.1±17.1 >0.05

60.0±12.8 59.8±15.6 56.2±15.0 62.6±17.7

Gender (male/female) 19/25 33/28 >0.05

8/11 11/14 8/7 25/21

Diameter of the largest stone (mm) 11.0±3.2 12.1±3.1 >0.05

11.1±3.3 10.8±3.3 12.1±2.0 12.1±3.4

Pre-ERCP WBC (*109/L) 11.2±4.4 12.3±4.5 >0.05
10.5±4.0 11.7±4.7 12.4±3.9 12.3±4.8

Percentage of unstable hemodynamics cases % 6.8 13.1 >0.05

10.5 4.0 0 17.4

Percentage of stone impaction cases % 11.4 21.3 >0.05

15.8 8.0 26.7 19.6

Percentage of lithotripsy % 18.2 18.0 >0.05

21.1 16.0 6.7 21.7

Diameter of the CBD (mm) 12.7±4.0 13.9±3.6 >0.05

13.1±4.2 12.4±4.0 14.1±2.5 13.9±3.9

Percentage of single stone cases % 43.2 24.6 <0.05▲

Sum duration of ERCP procedure (min) 36.3±6.5 40.5±9.8 <0.05▲

34.2±4.5 38.0±7.3 40.1±11.3 40.6±9.4 <0.05# >0.05

Interval to WBC normalization (d) 3.9±2.4 5.9±3.4 <0.05▲

3.8±2.1 4.0±2.6 6.7±1.7 5.7±3.8 <0.05# <0.05*

Percentage of complications % 6.8 6.6 >0.05

5.3 8.0 0 8.7
LOS (d) 7.3±2.2 9.1±3.6 <0.05▲

7.0±2.0 7.6±2.3 9.1±2.6 9.1±3.9 <0.05# <0.05*

▲: Significant differences between EL and SL group; #: Significant differences between EL and SL subgroup with single CBD stone; *: Significant 
differences between EL and SL subgroup with multiple CBD stones; S: single stone; M: multiple stones.

achieved. None of the patients died from acute 
cholangitis or ERCP-related complications, su- 
ch as post-ERCP pancreatitis (3.8%) or bleeding 
(2.9%).

The number of cases in the EL group and SL 
group was 44 and 61, respectively. There were 
no significant differences between the EL and 
SL group for the following variables, mean age, 
gender proportion, diameter of the largest st- 
one and CBD, pre-ERCP WBC level, percentage 
of cases with unstable hemodynamics, per-
centage of cases with papilla stone impaction, 

(24.6% vs. 43.2%). Significantly longer duration 
of ERCP procedure was found in the SL group 
than the EL group (40.5±9.8 vs. 36.3±6.5 min). 
The interval to WBC normalization and LOS in 
the SL group were relatively longer than the EL 
group (5.9±3.4 vs. 3.9±2.4 d; 9.1±3.6 vs. 
7.3±2.2 d) (Table 2). 

Multivariate analysis indicated the most sig- 
nificant factors associated with differences 
between the ERCP modality of emergency or 
selective lithotomy were the percentage of 
cases with a single stone and the interval to 

Table 3. Multivariate analysis: independent predictors affecting selec-
tion of emergency or selective lithotomy (logistic regression)
Variables β-Coefficient OR 95% CI P
Interval to WBC normalization 0.990 2.691 1.101; 6.576 0.030
Percentage of single stone cases 0.259 1.295 1.009; 1.526 0.002

percentage of lithotripsy, 
and incidence of compli-
cations. Of note, the per-
centage of cases with a 
single stone was signifi-
cantly lower in the SL 
group than the EL group 
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Table 4. Multivariate analysis: independent predic-
tors affecting duration of the ERCP procedure (linear 
regression)
Variables Coefficient OR P
Diameter of the largest stone 1.667 0.612 <0.001

WBC normalization (Table 3). Additionally, lin-
ear regression analysis showed that the signifi-
cant factor affecting the duration of the ERCP 
procedure was the variable of diameter of the 
largest stone, while statistical influencing fac-
tors for interval to WBC normalization were pre-
ERCP WBC levels, emergent lithotomy or selec-
tive one, and application of lithotripsy (Tables 
4, 5).

Comparison between the EL and SL group ac-
cording to number of CBD stones

To eliminate bias caused by the number of CBD 
stones, all cases were divided again into four 
subgroups for further comparison: EL with a 
single stone (ELs), EL with multiple stones 
(ELm), SL with a single stone (SLs), and SL with 
multiple stones (SLm). The number of cases in 
each subgroup was 19, 25, 15, and 46, respec-
tively. In the subgroups with a single stone, the 
ELs subgroup was characterized by a shorter 
time of ERCP procedure, interval to WBC nor-
malization, and LOS, compared to SLs. Like- 
wise, similar results were also observed in 
comparisons between the ELm and SLm sub-
groups, except for the difference of duration of 
ERCP procedure (Table 2).

Factors affecting the duration of ERCP proce-
dure

Univariate analysis demonstrated that duration 
of the ERCP procedure was affected by certain 
factors. Except for significant differences men-
tioned above between the EL and SL group, 
diameter of the largest stone and CBD was  
correlated with time of ERCP procedure (R= 

Cholangitis can be life-threatening and has 
been regarded as a medical emergency. 
Symptoms of cholangitis vary and range from 
yellow discoloration of the skin or whites of the 
eyes, fever, abdominal pain, to severe manifes-
tation of low blood pressure and confusion. [7] 
Cholangitis generally requires admission to the 
hospital where initial treatment is provided, 
including administration of intravenous fluids 
and antibiotics. However, under circumstances 
of gallstones or narrowing in the bile duct, 
endoscopic retrograde cholangiopancreatogra-
phy (ERCP) is the most common approach in 
relieving obstructions of the bile duct [8]. ERCP 
combines the use of endoscopy and fluorosco-
py to diagnose and treat certain problems in 
the biliary or pancreatic ductal systems. For 
example, it can be performed for diagnosis and 
therapy of gallstones [9]. However, potential 
risks of ERCP still exist, while the impact of 
ERCP on non-severe acute cholangitis caus- 
ed by choledocholithiasis requires further eva- 
luation. 

Recent findings have indicated that timing, 
urgent ERCP is required in patients with acute 
cholangitis, and delays in performing ERCP, 
along with adverse events, increase 30-day 
readmission risks [10, 11]. In the present study, 
ERCP treatment was applied for patients diag-
nosed with non-severe acute cholangitis ca- 
used by choledocholithiasis. It has been dem-
onstrated that percutaneous transhepatic cho-
ledochoscopic lithotomy is a rescue therapy for 
removal of bile duct stones in Billroth II gastrec-
tomy patients, in which ERCP is difficult to per-
form [12]. Lithotomies have been utilized for 
removal of calculi, stones formed inside the 
gallbladder. This study compared the effects 

Table 5. Multivariate analysis: independent predic-
tors affecting the interval to WBC normalization 
(linear regression)
Variables Coefficient OR P
Pre-ERCP WBC 0.435 0.619 <0.001
EL or SL 1.488 0.233 0.001
Application of lithotripsy 1.454 0.178 0.010

0.61, P<0.001; R=0.56, P<0.001) (Table 4). 
Application of lithotripsy dramatically pro-
longed the duration of ERCP procedure (li- 
thotripsy vs. not: 47.8±10.3, 36.7±7.0 min, 
P<0.05). However, the diameter of the larg-
est stone was the only statistical factor 
affecting duration of the ERCP procedure, 
based on multivariate analysis with linear 
regression, while factors, such as the num-
ber of stones, occurrence of papilla impac-
tion, and duodenal papilla disposal method 
(EST or EPBD), had no correlation with dura-
tion of the ERCP procedure.

Discussion
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between emergency lithotomy with ENBD dra- 
inage (EL) and emergency ENBD drainage with 
selective lithotomy (SL), finding that the per-
centage of cases with a single stone was signifi-
cantly lower than in the EL group. Moreover, 
significantly longer duration of ERCP procedure, 
interval to WBC normalization, and LOS were 
found in the SL group, compared to the EL 
group. Interestingly, in agreement with previous 
studies that indicate a significant cost and time 
reduction with implementation of the one-step 
treatment of calculous biliary disease, present 
data on patients with either a single stone or 
multiple stones indicate that emergency lithot-
omy significantly shortened the time of ERCP 
procedure, interval to WBC normalization and 
LOS. Results also indicated that the one-step 
ERCP procedure was effective in treating 
patients with non-severe acute calculous chol-
angitis [13, 14]. Further investigation is still 
required to determine the clinical effects of 
one-step ERCP within a larger cohort. 

Conclusion

The present study demonstrated shorter recov-
ery times, hospital stays, and operation dura-
tion using one-step ERCP rather than two-step. 
No significant correlation between duration of 
ERCP and nipple treatment or gravel was found, 
but size of the stone was a key factor. Therefore, 
one-step ERCP is proposed for patients with 
non severe acute calculous cholangitis, espe-
cially in patients with a single relatively small 
stone.

Acknowledgements

This work was supported by Major Projects  
of the Zhejiang Province Grassroots Health 
Appropriate Technology Transformation Project 
in 12th Five-year (2013T301-15).

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Shusen Zheng, De- 
partment of Surgery, Division of Hepatobiliary and 
Pancreatic Surgery, First Affiliated Hospital, School 
of Medicine, Zhejiang University, 79 Qingchun  
Road, Hangzhou 310003, Zhejiang Province, China.  
Tel: +86-571-87236601; Fax: +86-571-87236739; 
E-mail: shusenzheng@zju.edu.cn

References

[1] Lai EC, Mok FP, Tan ES, Lo CM, Fan ST, You KT, 
Wong J. Endoscopic biliary drainage for severe 
acute cholangitis. N Engl J Med 1992; 326: 
1582-1586.

[2] van Erpecum KJ. Complications of bile-duct 
stones: acute cholangitis and pancreatitis. 
Best Pract Res Clin Gastroenterol 2006; 20: 
1139-1152.

[3] Wada K, Takada T, Kawarada Y, Nimura Y, Miu-
ra F, Yoshida M, Mayumi T, Strasberg S, Pitt HA, 
Gadacz TR, Büchler MW, Belghiti J, de Santi-
banes E, Gouma DJ, Neuhaus H, Dervenis C, 
Fan ST, Chen MF, Ker CG, Bornman PC, Hilvano 
SC, Kim SW, Liau KH, Kim MH. Diagnostic cri-Diagnostic cri-
teria and severity assessment of acute cholan-
gitis: Tokyo guidelines. J Hepatobiliary Pancre-
at Surg 2007; 14: 52-58.

[4] Nagino M, Takada T, Kawarada Y, Nimura Y, 
Yamashita Y, Tsuyuguchi T, Wada K, Mayumi T, 
Yoshida M, Miura F, Strasberg SM, Pitt HA, Bel-
ghiti J, Fan ST, Liau KH, Belli G, Chen XP, Lai 
EC, Philippi BP, Singh H, Supe A. Methods and 
timing of biliary drainage for acute cholangitis: 
Tokyo guidelines. J Hepatobiliary Pancreat 
Surg 2007; 14: 68-77.

[5] Sugiyama M, Atomi Y. The benefits of endo-
scopic nasobiliary drainage without sphincter-
otomy for acute cholangitis. Am J Gastroenterol 
1998; 93: 2065-2068.

[6] Hui CK, Lai KC, Yuen MF, Ng M, Chan CK, Hu W, 
Wong WM, Lai CL, Wong BC. Does the addition 
of endoscopic sphincterotomy to stent inser-
tion improve drainage of the bile duct in acute 
suppurative cholangitis. Gastrointest Endosc 
2003; 58: 500-504.

[7] Hanau LH, Steigbigel NH. Acute cholangitis. In-In-
fect Dis Clin North Am 2000; 14: 521-546.

[8] Adler DG, Baron TH, Davila RE, Egan J, Hirota 
WK, Leighton JA, Qureshi W, Rajan E, Zucker-
man MJ, Fanelli R, Wheeler-Harbaugh J, Faigel 
DO; Standards of Practice Committee of Amer-
ican Society for Gastrointestinal Endoscopy. 
ASGE guideline: the role of ERCP in diseases of 
the biliary tract and the pancreas. Gastrointest 
Endosc 2005; 62: 1-8.

[9] Siddique I, Mohan K, Khajah A, Hasan F, 
Memon A, Kalaoui M, al-Shamali M, Patty I,  
al-Nakib B. Sphincterotomy in patients with 
gallstones, elevated LFTs and a normal CBD  
on ERCP. Hepatogastroenterology 2003; 50: 
1242-1245.

[10] Parikh MP, Wadhwa V, Thota PN, Lopez R, 
Sanaka MR. Outcomes associated with timing 
of ERCP in acute cholangitis secondary to cho-
ledocholithiasis. J Clin Gastroenterol 2018; 
52: e97-e102.



ERCP in calculous cholangitis

12656 Int J Clin Exp Med 2018;11(11):12650-12656

[11] Navaneethan U, Gutierrez NG, Jegadeesan R, 
Venkatesh PG, Butt M, Sanaka MR, Vargo JJ, 
Parsi MA. Delay in performing ERCP and ad-
verse events increase the 30-day readmission 
risk in patients with acute cholangitis. Gastro-
intest Endosc 2013; 78: 81-90.

[12] Jeong EJ, Kang DH, Kim DU, Choi CW, Eum JS, 
Jung WJ, Kim PJ, Kim YW, Jung KS, Bae YM, 
Cho M. Percutaneous transhepatic choledo-
choscopic lithotomy as a rescue therapy for 
removal of bile duct stones in Billroth II gas-
trectomy patients who are difficult to perform 
ERCP. Eur J Gastroenterol Hepatol 2009; 21: 
1358-1362.

[13] Liverani A, Muroni M, Santi F, Neri T, Anastasio 
G, Moretti M, Favi F, Solinas L. One-step laparo-
scopic and endoscopic treatment of gallblad-
der and common bile duct stones: our experi-
ence of the last 9 years in a retrospective 
study. Am Surg 2013; 79: 1243-1247.

[14] Jones M, Johnson M, Samourjian E, Schlauch 
K, Ozobia N. ERCP and laparoscopic cholecys-
tectomy in a combined (one-step) procedure: a 
random comparison to the standard (two-step) 
procedure. Surg Endosc 2013; 27: 1907-1912. 


