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Abstract

AIM

To evaluate early and late outcomes of endoscopic
papillary large balloon dilation (EPLBD) with minor
endoscopic sphincterotomy (mEST) for stone removal.

METHODS

A total of 149 consecutive patients with difficult
common bile duct (CBD) stones (diameter = 10 mm
or = 3 stones) underwent conventional endoscopic
sphincterotomy (EST) or mEST plus EPLBD from May
2012 to April 2016. Their demographic, laboratory and
procedural data were collected, and pancreaticobiliary
complications were recorded.

RESULTS

Sixty-nine (94.5%) of the patients in the EPLBD +
mEST group and 64 (84.2%) in the conventional EST
group achieved stone clearance following the first
session (P = 0.0421). The procedure time for EPLBD +
mEST was shorter than for EST alone (42.1 £ 13.6 min
vs 47.3 £ 11.8 min, P = 0.0128). The overall rate of

August 21, 2017 | Volume 23 | Issue 31 |



Xu XD et a/. Common bile duct stone removal

early complications in the EPLBD + mEST group (11%)
was lower than in the EST group (21.1%); however,
the difference was not significant (# = 0.0938). The
cumulative recurrence rate of cholangitis and CBD
stones between the two groups was also similar. The
procedure time was independently associated with
post-endoscopic retrograde cholangiopancreatography
pancreatitis (OR = 6.374, 95%CI: 1.193-22.624,
P = 0.023), CBD stone diameter = 16 mm (OR
= 7.463, 95%CI: 2.705-21.246, P = 0.0452) and
use of mechanical lithotripsy (OR = 9.913, 95%CI:
3.446-23.154, P = 0.0133) were independent risk
factors for stone recurrence.

CONCLUSION

EPLBD with mEST is more effective than EST alone for
difficult CBD stone removal, with shorter procedure
time and fewer early complications.

Key words: Endoscopic papillary balloon dilation;
Pancreatitis; Endoscopic sphincterotomy; Common bile
duct stones

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This is a retrospective comparative study
to investigate the efficacy and safety of endoscopic
papillary large balloon dilation (EPLBD) with minor
endoscopic sphincterotomy (mEST) for the removal
of difficult common bile duct stones. EPLBD + mEST
was found to be more effective than conventional
endoscopic sphincterotomy alone for difficult stone
removal, with shorter procedure time and potentially
fewer early complications.

Xu XD, Chen B, Dai JJ, Qian JQ, Xu CF. Minor endoscopic
sphincterotomy followed by large balloon dilation for large
choledocholith treatment. World J Gastroenterol 2017;
23(31): 5739-5745 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v23/i131/5739.htm DOI: http://dx.doi.
org/10.3748/wjg.v23.i131.5739

INTRODUCTION

Endoscopic retrograde cholangiopancreatography
(ERCP) combined with endoscopic sphincterotomy
(EST) is now widely accepted as the first-line pro-
cedure for treatment of choledocholithiasis'™. Stone
extraction with EST is successful in > 90% of cases,
but adverse events such as bleeding, perforation,
pancreatitis and cholangitis occur in 5%-10% of
patients, with a mortality rate of < 1%, Endoscopic
papillary balloon dilation (EPBD; with a 6-mm to
10-mm dilating balloon) with conventional EST, was
regarded as a safer and easier option than EST alone
in patients with coagulopathy, Billroth I anastomosis,
or periampullary diverticulum because of the lower risk
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of bleeding and perforation, as well as preservation of
sphincter of Oddi function™®.

In patients with difficult common bile duct (CBD)
stones (diameter = 10 mm or = 3 stones), EPBD
limits the extent of orifice dilation to a diameter of <
10 mm; as such, mechanical lithotripsy (MLT) is more
frequently required to facilitate stone extraction, and
this adjunct procedure is associated with a higher risk
of post-ERCP pancreatitis (PEP)®*?), Recent studies
have reported that endoscopic papillary large balloon
dilation (EPLBD), as an extension of EPBD, might be
effective for removal of difficult stones™**®, However,
these studies were based on different definitions and
few have focused on late outcomes.

Thus, we carried out a retrospective comparative
study to investigate the efficacy and safety of EPLBD
with minor (m)EST for the removal of difficult CBD
stones.

MATERIALS AND METHODS

Patients

Patients receiving ERCP for the removal of CBD stones
at our hospital between May 2012 and April 2016 were
included in this study. Inclusion criteria were as follows:
(1) age = 18 years; (2) maximum stone diameter =
10 mm or = 3 stones; and (3) diameter of the distal
common bile duct = 12 mm. Exclusion criteria were:
(1) pre-existing acute pancreatitis; (2) previous ERCP-
related procedures; (3) presence of intrahepatic duct
stones, distal bile duct strictures or malignant biliary
obstruction; and (4) coagulopathy with platelet count
< 50000/mL or anticoagulation therapy within 1 wk.
Patients’ medical records, laboratory tests, imaging
findings, and records of ERCP were reviewed.

Endoscopic procedures
All ERCP-related procedures were performed according
to a standardized protocol by three endoscopy specia-
lists, each with > 15 years of ERCP experience, using a
side-viewing duodenoscope (TJF-260; Olympus, Tokyo,
Japan) with a large accessory channel. Local anesthesia
of the pharynx was required using 10% xylocaine and
intramuscular injection of 40 mg hyoscine butylbromide,
and 50-100 mg meperidine was administered as
premedication. EST or EPLBD + mEST were chosen at
the discretion of the endoscopists for stone removal.
EST was performed according to the conventional
method. mEST was performed proximally from the
orifice of the papilla, but did not extend beyond the
horizontal fold or the transverse fold of the papilla.
EPLBD was performed following mEST and using
a dilating balloon (CRE balloon 5.5 cm long, 12-20
mm diameter; Boston Scientific, Boston, MA, United
States). The diameter of the balloons was set at 12-20
mm based on the size of the stones and distal bile
duct. The balloon was then filled gradually with diluted
contrast medium under endoscopic and fluoroscopic
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Table 1 Baseline characteristics of patients

Variable EPLBD + mEST EST P value
n=73 n=76
Agein yr 59.7+124 621+13.7 0.2647
Sex, male/female 47/26 45/31 0.5160
Cholecystolithiasis 22 (30.1) 19 (25) 0.4828
Cirrhosis 5 (6.8) 6(79) 0.8073
History of cholecystectomy 7 (9.6) 7(9.2)  0.9369
Periampullary diverticulum 9(12.3) 11 (14.5) 0.7010
Billroth T gastrectomy 2(27) 3(3.9  0.9635
AMY inU/L 84.1+219 90.1£24.3 0.1160
TB in mg/dL 49+21 53+26 0.3007
ALTinIU/L 121.8+27.6 117.3+37.2 0.4005
ASTinIU/L 91.1+£27.7 95.6 £31.3 0.3550
PTins 11.2+£21 11.7£23  0.1684
PCas x 10°/L 157.2+31.3 158.1+31.2 0.8896
Maximum CBD diameter in mm 175+4.6 181+£57 04817
Maximum stone diameter in mm 169+4.1 165+47 0.5813
CBD stones 29+11 23+19 04354

Data are presented as 1 (%) or mean + SD. ALT: Alanine aminotransferase;
AMY: Serum amylase level; AST: Aspartate aminotransferase; CBD:
Common bile duct; EPLBD: Endoscopic papillary large balloon dilation;
EST: Endoscopic sphincterotomy; LC: Leukocyte count; mEST: EST:
Endoscopic sphincterotomy; PC: Platelet count; PT: Prothrombin time; TB:
Total serum bilirubin.

guidance, to observe the gradual disappearance of
the waist in the balloon. Once the waist disappeared,
the balloon remained inflated for 60 s before stone
extraction.

Complete stone removal was determined by final
cholangiography. An endoscopic nasobiliary drainage
catheter (7.5 Fr; Boston Scientific) was inserted
routinely following endoscopic clearance of the CBD
stones. It was withdrawn at 48 h after ERCP if no
remnant stones were visualized by magnetic resonance
cholangiopancreatography after improvement of
symptoms and abnormal laboratory values. Initial
success was defined as complete CBD stone removal
when only one session of the stone removal procedure
was performed independent of MLT use; otherwise, a
second session of ERCP was performed to retrieve the
remnant stones. All patients enrolled were hospitalized
and received antibiotics routinely following ERCP.

Definition of post-ERCP complications

Complications were evaluated according to the 1991
consensus guidelines'”). PEP was defined as abdominal
pain with at least a 3-fold elevation of serum amylase
> 24 h after the procedure that required treatment for
> 2 d. Post-ERCP cholangitis was defined as a fever
higher than 38 C lasting > 48 h due to biliary causes.
Post-ERCP hemorrhage was defined as mild when
there was a decrease in hemoglobin level, moderate
when transfusion was required (< 4 U) and severe
when > 5 U was needed or when intervention was
required.

Late outcomes
Each patient who received ERCP procedures in
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our hospital was followed up routinely. They were
interviewed by telephone or advised to visit our
outpatient clinic after discharge. If there was any
suspicion of recurrence during follow-up, liver function
tests and imaging studies were performed. Patients
with recurrent pancreaticobiliary complications treated
with or without ERCP-related procedures, patients with
gallstones undergoing cholecystectomy, or patients who
had died were all recorded in our database with SPSS
software (SPSS Inc., Chicago, IL, United States).

Statistical analysis

Statistical analysis was performed on an intention-
to-treat basis with SPSS version 20.0. For analysis
of categorical data, a y 2 test with a Yates correction,
or Fisher's exact test was used. A normality test was
applied for continuous data, which were then analyzed
with Student’s t or Mann-Whitney U test. Patient
characteristics are expressed as mean £+ SD or as
percentages. All statistical tests were two-tailed and
the threshold for statistical significance was set at P <
0.05. It was assumed that 90% of cases would achieve
stone clearance, and a 20% decrease in clearance rate
was considered to be clinically significant. Fisher's exact
two-sided test was performed to detect a significant
difference (oo = 0.05) for a sample of 126 patients (63
in each group) with 80% power.

RESULTS

From May 2012 to April 2016, 879 consecutive patients
who underwent ERCP procedures in our hospital were
reviewed and 149 fulfilled the inclusion criteria of the
current study. Of these, 73 patients were treated with
EPLBD + mEST for CBD stone removal, while the other
76 were treated with EST alone. The mean diameter of
CBD stones was 15.7 mm (range: 10.0-21.1 mm).
The two groups showed no significant difference
in baseline characteristics. Laboratory and imaging
findings were also similar between the two groups
(Table 1). CBD stone clearance was successfully
performed in all patients (Table 2). Sixty-eight (93.2%)
of the patients in the EPLBD + mEST group achieved
stone clearance without MLT, as well as 62 (81.6%) in
the EST group (P = 0.0343). Sixty-nine (94.5%) of the
patients in the EPLBD + mEST group and 64 (84.2%)
in the EST group achieved stone clearance following
the first session (P = 0.0421) and the procedure time
of EPLBD + mEST was shorter than EST alone (42.1 %
13.6 min vs 47.3 £ 11.8 min, P = 0.0128). Duration of
hospital stay following ERCP was similar between the
two groups (5.1 £ 2.2d vs 5.7 £ 1.9d, P = 0.0753).
Early and late complications are listed in Table 2, and
there were no differences between the two groups
(11.0% vs 21.1%, P = 0.0938) in early complications.
Six (8.2%) of the patients in the EPLBD + mEST
group and 7 (9.2%) in the control group had PEP (P
= 0.8303). All cases of PEP were mild and recovered
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Table 2 Outcomes of endoscopic papillary large balloon

dilation + minor endoscopic sphincterotomy for stone
removal compared with endoscopic sphincterotomy alone

Outcome EPLBD + mEST EST P value
n=173 n=76
Stone removal succeeded 68 (93.2) 62 (81.6) 0.0343

without MLT

Procedure time in min 421+13.6 473+11.8  0.0128
Initial success 69 (94.5) 64 (84.2) 0.0421
Overall success 73 (100) 76 (100) -
ENBD placement time in d 26+0.7 25+0.6 0.3990
Duration of hospital stay in d 51+£22 57+19 0.0753
Early complications 8 (11.0) 16 (21.1) 0.0938
PEP 6(8.2) 7(9.2) 0.8303
Mild 6 7 0.8303
Moderate 0 0 =
Severe 0 0 =
Cholangitis 1(1.4) 3(4.0) 0.6411
Hemorrhage 0 =
Intraprocedural 1(1.4) 6(7.9) 0.1351
Post-procedural 0 0 -
Perforation 0 0 -
Late complications 4 (5.5) 4(5.2) 0.7604
Recurrence of cholangitis 0 1(1.3) 1.0000
Recurrence of CBD stones 4 (5.5) 3(3.9) 0.9565
CBD stricture 0 0 -
Duration of follow-up in mo 141+55 129+55 0.2140
Cholecystectomy 5 (6.8) 7(9.2) 0.5965
Loss to follow-up 0 0 -
Death 0 0 -

Data are presented as n (%) or mean + SD. CBD: Common bile duct;
ENBD: Endoscopic nasobiliary drainage; EPLBD: Endoscopic papillary
large balloon dilation; EST: Endoscopic sphincterotomy; mEST: Minor
endoscopic sphincterotomy; MLT: Mechanical lithotripsy; PEP: Post-
endoscopic retrograde cholangiopancreatography pancreatitis.

after conservative treatment. More patients had
intraprocedural hemorrhage in the EST (7.9%) group
than in the EPLBD + mEST group (1.4%), although
there was no significant difference (P = 0.1351).
Additionally, serious complications such as perforation,
post-procedural hemorrhage, or severe pancreatitis
were not observed in any patient.

The median follow-up duration was 13.5 mo (range:
3-26 mo) for all patients, and there was no significant
difference between the two groups (Table 2). There was
no death or loss to follow-up. Cholecystectomy was
performed in 5 (6.8%) patients in the EPLBD + mEST
group and 7 (9.2%) in the EST group (P = 0.5965).
The overall rate of late complications was similar
between the two groups (5.5% vs 5.2%, P = 0.7604).
There was only 1 patient in the EST group (1.3%) who
experienced recurrence of cholangitis during follow-up.
A total of 7 patients, 4 (5.5%) in the EPLBD + mEST
group and 3 (3.9%) in the EST group (P = 0.9565),
had CBD stone recurrence and were treated again by
ERCP. The cumulative recurrence rate of cholangitis
and CBD stones between the two groups did not differ
significantly (log rank, P = 0.859; Figure 1).

According to PEP and stone recurrence, which
comprised the majority of early and late complications,
patients were divided into two subgroups: those who
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Figure 1 Estimated cholangitis and common bile duct stone recurrence
rates. Kaplan-Meier analysis showed no significant difference between the
EPLBD + mEST group and the EST group (P = 0.859). EST: Endoscopic
sphincterotomy; EPLBD: Endoscopic papillary large balloon dilation; mEST:
Minor endoscopic sphincterotomy.

developed PEP (PEP group, n = 13; No-PEP group, n
= 136) or recurrence of CBD stones (Stone recurrence
group, n = 7; No-stone recurrence group, n = 142).
Univariate and multivariate logistic regression analyses
were performed to identify independent risk factors.
Compared to the No-PEP group, significantly longer
procedure times (51.3 £ 11.7 min vs 43.6 £ 12.5
min, P = 0.0346) and CBD stone diameters = 16 mm
(53.8% vs 16.9%, P = 0.0049) were observed in the
PEP group (Table 3). Further analysis with multivariate
logistic regression indicated that the procedure
time was independently associated with PEP (OR =
6.374, 95%CI: 1.193-22.624, P = 0.023). For stone
recurrence, maximum stone diameter (19.9 £ 7.7 mm
vs 15.3 £ 5.1 mm, P = 0.0246), patients whose CBD
stone diameter was = 16 mm (57.1% vs 18.3%, P =
0.0435) and use of MLT (57.1% vs 10.6%, P = 0.0053)
were significantly different between the two subgroups.
CBD stone diameter = 16 mm (OR = 7.463, 95%CI:
2.705-21.246, P = 0.0452) (Table 3) and MLT (OR
= 9.913, 95%CI: 3.446-23.154, P = 0.0133) were
independent risk factors for stone recurrence.

DISCUSSION

Since 2003, there have been a series of studies
demonstrating the safety and efficacy of EPLBD with
a preceding EST, for removal of CBD stones!®!81],
However, it is difficult to make an accurate judgment
because some technical criteria mentioned in these
studies differed, such as the extent of EST, balloon
dilation protocol and CBD stone size. Additionally, most
of the studies only focused on early complications of
these procedures, but not on the late complications.

In the current study, stone clearance was performed
successfully in all patients and the results were similar
to those in a recent review"”. That review showed that
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Table 3 Univariate analysis of risk factors for post-endoscopic retrograde cholangiopancreatography pancreatitis and stone

recurrence

Variable PEP No-PEP P value Stone recurrence No-stone recurrence P value
n =13 n =136 n=7 n =142

Age in yr 60.3 £10.7 61.1+11.3 0.8069 59.6 £11.4 60.7+9.9 0.7760
Sex, male/female 8/5 84/52 0.7775 5/2 87/55 0.8873
Cholecystolithiasis 2 (15.4) 39 (28.7) 0.4838 1(14.3) 40 (28.2) 0.7118
History of cholecystectomy 1(7.7) 13 (9.6) 0.7817 1(14.3) 14 (9.9) 0.5319
Periampullary diverticulum 0 20 (14.7) 0.2891 2 (28.6) 18 (12.7) 0.2378
Billroth II gastrectomy 1(7.7) 4 (2.9) 0.3706 0 5(3.5) 1.0000
Procedure time in min 51.3+11.7 43.6£12.5 0.0346 50.1£10.8 481 +11.1 0.6420
Maximum CBD diameter in mm 17153 16.7+4.9 0.7804 18.7+8.1 16.7+7.7 0.5043
Maximum stone diameter in mm 17.3+5.1 169 6.1 0.8194 19977 153 +5.1 0.0246

=16 7 (53.8) 23 (16.9) 0.0049 4 (57.1) 26 (18.3) 0.0435

=22 2 3 0.0607 1(14.3) 4(2.8) 0.2165
No. of CBD stones 24+12 22+1.0 0.4995 21+1.1 1.9+1.0 0.6071
MLT performed 3(23.1) 16 (11.7) 0.4635 4 (57.1) 15 (10.6) 0.0053
Dilating procedure performed 6 (46.2) 67 (49.3) 0.8303 4 (57.1) 69 (48.6) 0.6586
ENBD placement time in d 23+05 2.6+0.7 0.0960 28+0.7 26+0.7 0.5010

Data are presented as 1 (%) or mean * SD. CBD: Common bile duct; ENBD: Endoscopic nasobiliary drainage; EPLBD: Endoscopic papillary large balloon
dilation; mEST: Minor endoscopic sphincterotomy; MLT: Mechanical lithotripsy; PEP: Post-endoscopic retrograde cholangiopancreatography pancreatitis.

the initial success rate was also similar between the
two groups; however, that was not confirmed by the
current study, which showed a higher initial success
rate in the EPLBD + mEST group compared with the
EST group. Also, the initial success rates of both groups
were higher than that reported by the review (EPLBD
+ EST group: 87% vs EST group: 79%). It is hard to
explain this discrepancy because success rates of stone
removal are usually associated with the experience of
the endoscopist, condition of the patient, shape and
size of the CBD stones, time and size of the dilating
balloon, and extent of the EST.

Nevertheless, according to our study, large balloon
dilation along with mEST facilitated difficult CBD stone
removal and could significantly shorten the procedure
time (EPLBD + mEST group: 42.1 £ 13.6 min vs
EST group: 47.3 £ 11.8 min). A total of 19 patients
who failed stone clearance using a Dormia basket or
balloon catheter had to undergo MLT. In this study,
we also found a significantly lower rate of MLT usage
when comparing the EPLBD + mEST group with the
control group (EPLBD + EST group: 6.8% vs EST
group: 18.4%), and the results were similar to those
in the previous review. MLT has proven to be a time-
consuming and a challenging technique with related
adverse events, such as basket impaction and bile duct
injury. The extended ampullary orifice made by EPLBD
facilitates difficult CBD stone extraction and it might
reduce the need for MLT if EPLBD was used after EST,
as compared to EST alone. We found a significantly
shorter procedure time in the EPLBD + mEST group
than in the EST group. Decreased procedure time
indicates a decrease in radiation exposure, which is
associated with a reduction in the risk of post-ERCP
complications™".

In the current study, the overall rate of early com-
plications in the EPLBD + mEST group (11%) was
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lower than that in the EST group (21.1%), although
the difference was not significant. PEP, which is the
major early complication of ERCP, is closely related to
the EPBD procedure™!. However, it was not confirmed
in the current study, in which PEP occurred in 8.2%
patients in the EPLBD + mEST group and 9.2% in
the EST group, and both the incidence and severity
were similar. Further analysis demonstrated that
the procedure time and CBD stone diameter = 16
mm were associated with PEP. In the current study,
balloon dilation of the orifice failed to demonstrate
an increased incidence of PEP, as had been noted
previously™?¥. It appears that, with a preceding EST,
the dilating force of the balloon is more accurate in
the direction of the sphincterotomy, away from the
pancreatic duct orifice, and this reduces the likelihood
of PEP.

Previous studies have shown a high incidence
of hemorrhage (8.3%-9%) during full EST before
EPLBD"*"?, One of the key purposes for developing
EPBD was to minimize the risk of hemorrhage by
avoiding sphincterotomy. In the current study, the
incidence of hemorrhage was controlled to a low
level (1.4%) with limited sphincterotomy followed by
EPLBD, which was lower than 7.9 in the EST group.
However, the difference was not significant. All bleeding
complications in this study were mild and easily
controlled using argon-plasma coagulation, epinephrine
spray, or compression by the balloon. The incidence
of cholangitis (1.4% vs 4%) was also comparable and
there was no perforation in any patient.

To date, few studies have looked beyond the
early complications of EPLBD + EST, paying attention
to either mid- or long-term outcomes. Recently, a
Greek research team prospectively evaluated the
4-year outcomes of a multicenter randomized trial of
EPLBD + EST and found an overall low risk (7.5%)
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of recurrent CBD stones®!. They reported that most

stone recurrence occurred within the first 2.5 or 3.5
year following stone removal, and the mean interval
between ERCP and recurrence of CBD stones was
37.5 £ 5.7 mo (range: 28-42 mo). In our study, 7
patients, 4 (5.5%) in the EPLBD + mEST group and 3
(3.9%) in the EST group, had CBD stone recurrence
during follow-up. The incidence was lower than that
of the Greek study, which could be because of the
short follow-up period in the current study. CBD
stone diameter = 16 mm and MLT were found to be
independent risk factors for stone recurrence. This
explained why MLT was more frequently used with
larger stones and increased the risk of recurrence
because even a few missed tiny stone fragments may
act as a nidus for stone reaggregationt®.

Nevertheless, all the patients enrolled were in a
single center and the retrospective nature of the study
could bring potential biases in the selection of patients
and procedures. Furthermore, large, prospective
randomized comparative studies are necessary to
evaluate the significant differences between EPLBD +
mEST and EST for difficult CBD stone removal.

In conclusion, EPLBD with mEST was more effective
than EST alone for difficult CBD stone removal, with a
shorter procedure time, reduced use of MLT, and the
potential to reduce early complications.

COMMENTS

Background

Endoscopic sphincterotomy (EST) is the standard method for enlarging the
bile duct opening in the duodenum before stone removal during endoscopic
retrograde cholangiopancreatography (ERCP). Although EST is effective, it
permanently destroys the biliary sphincter. Endoscopic papillary balloon dilation
(EPBD; with a 6-mm to 10-mm dilating balloon) is an alternative technique to
enlarge the papillary orifice for stone retrieval, with the potential advantage
of biliary sphincter function preservation. However, in patients with difficult
common bile duct (CBD) stones (diameter = 10 mm or = 3 stones), EPBD
limits the extent of orifice dilation to a diameter of < 10 mm. Thus, mechanical
lithotripsy is more frequently required and it is believed to be associated with a
higher risk of post-ERCP pancreatitis (PEP).

Research frontiers

Minor (m)EST followed by endoscopic papillary large balloon dilation (EPLBD)
might be more effective for removal of difficult CBD stones. However, previous
studies were ambiguous in their definitions and tended to neglect long-
term outcomes, and the conclusions were inconsistent. In the current study,
technical criteria, such as the extent of EST and balloon dilation protocol were
all precisely defined and both early and late outcomes were observed.

Innovations and breakthroughs

In the current study, more patients in the EPLBD + mEST group achieved stone
clearance following the first session and the procedure time was shorter than
for EST alone. The procedure time was independently associated with PEP.
The cumulative recurrence rate of cholangitis and CBD stones was similar
between the two groups. CBD stone diameter = 16 mm and use of mechanical
lithotripsy were independent risk factors for stone recurrence.

Applications
This study suggests that the EPLBD + mEST combination was a better choice
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for difficult CBD stone removal, having shorter procedure time and the potential
to reduce development of early complications.

Terminology

PEP is defined as abdominal pain with at least a 3-fold elevation of serum
amylase > 24 h after the procedure that requires treatment for > 2 d. Post-
ERCP hemorrhage was defined as mild when there was a decrease in
hemoglobin level, moderate when transfusion was required (< 4 U), and severe
when > 5 U blood transfusion was needed or when intervention was required.

Peer-review

This is an interesting paper. It would be interesting to know how much time
the effects of sphincter dilatation persist. This could be evaluated with imaging
controls.
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