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Abstract

AIM: To evaluate the safety and effectiveness of endo-
scopic papillary large balloon dilation (EPLBD) for bile
duct stone extraction in patients with periampullary di-
verticula.

METHODS: The records of 223 patients with large
common bile duct stones (= 10 mm) who underwent
EPLBD (12-20 mm balloon diameter) with or without
limited endoscopic sphincterotomy (ES) from July 2006
to April 2011 were retrospectively reviewed. Of these
patients, 93 (41.7%) had periampullary diverticula
(PAD), which was categorized into three types. The
clinical variables of EPLBD with limited ES (EPLBD +
ES) and EPLBD alone were analyzed according to the
presence of PAD.

RESULTS: Patients with PAD were significantly older
than those without (75.2 + 8.8 years vs 69.7 = 10.9
years, P = 0.000). The rates of overall stone removal
and complete stone removal in the first session were
not significantly different between the PAD and non-
PAD groups, however, there was significantly less need
for mechanical lithotripsy in the PAD group (3.2% vs
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11.5%, P = 0.026). Overall stone removal rates, com-
plete stone removal rates in the first session and the
use of mechanical lithotripsy were not significantly
different between EPLBD + ES and EPLBD alone in pa-
tients with PAD (96.6% vs 97.1%; 72.9% vs 88.2%;
and 5.1% vs 0%, respectively). No significant differ-
ences with respect to the rates of pancreatitis, perfora-
tion, and bleeding were observed between EPLBD + ES
and EPLBD alone in the PAD group (3.4% vs 14.7%,
P = 0.095; 0% vs 0%; and 3.4% vs 8.8%, P = 0.351,
respectively).

CONCLUSION: EPLBD with limited ES and EPLBD
alone are safe and effective modalities for common bile
duct stone removal in patients with PAD, regardless of
PAD subtypes.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Endoscopic papillary large balloon dilation
(EPLBD) is a highly effective technique for treating dif-
ficult bile duct stones. However, the safety of EPLBD is of
concern, especially in patients with periampullary diver-
ticula (PAD). In the present study, the clinical outcomes
and complications of EPLBD with limited endoscopic
sphincterotomy (ES) (EPLBD + ES) and EPLBD alone
according to the presence of PAD were not significantly
different. We suggest that EPLBD + ES and EPLBD alone
are safe and feasible modalities for large bile duct stone
removal in patients with PAD. Furthermore, the presence
of PAD was not found to affect therapeutic outcomes.
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INTRODUCTION

Although endoscopic sphincterotomy (ES) is the stan-
dard therapy for choledocholithiasis, it has been reported
to produce several serious complications, such as bleed-
ing and perforationmj. Endoscopic papillary balloon dila-
tion (EPBD), which was introduced by Staritz ef a/”, has
been used as an alternative procedure for the removal of
common bile duct (CBD) stones. However, several cases
of post-procedural pancreatitis and two deaths associ-
ated with EPBD have been documented”. Furthermore,
it has been reported that mechanical lithotripsy is more
frequently required during EPBD than during ES™”.

Some bile duct stones are difficult to remove due to
a large size, a rectangular shape, or anatomical difficul-
ties, and these remain challenges for endoscopists despite
advancements in expertise and the developments of vari-
ous accessories. Several recent series have demonstrated
that endoscopic papillary large balloon dilation (EPLBD)
combined with limited endoscopic sphincterotomy
(EPLBD + ES) has a similar therapeutic effect, but a
lower complication rate than standard ES for the removal
of difficult bile duct stones™ . In particular, anatomical
variations, such as periampullary diverticula (PAD), which
can influence endoscopic outcomes because of the high
risk of procedure-associated complications. Duodenal
diverticula are outpouchings of mucosa, submucosa,
and partially speckled muscle along the intestinal wall.
Reported locations and incidences of PAD in the general
population vary!” ™. PAD is known to be associated with
an increased frequency of pancreatobiliary diseases, and
it is widely accepted that the presence of diverticula can
be a technical obstacle to cannulation and requires skillful
endoscopy manipularjonm’m. However, recent two stud-
ies have shown that rates of successful cannulation are
not dependent on the presence of diverticula"""".

Nevertheless, when EPLBD is performed in patients
with PAD, the potential risks of perforation and bleed-
ing are of concern, because the ampullary area in PAD is
composed of thin mucosa without sphincter muscle. Re-
cent studies have indicated that EPLBD without ES is as
effective and safe as ES for the removal of large bile duct
stones, regardless of the presence of PAD™™. Accord-
ingly, the aim of this study was to evaluate the technical
feasibility and safety of EPLBD with or without ES for
the removal of CBD stones in patients with PAD.

MATERIALS AND METHODS

The records of 223 patients with CBD stones = 10 mm
in diameter who underwent EPLBD combined with an-
tecedent ES (EPLBD + ES) or EPLBD alone (EPLBD
- ES) for the removal of bile duct stones from July 2006
to April 2011 were retrospectively reviewed. Patients
with a history of endoscopic sphincterotomy or Roux-
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en-Y gastrojejunostomy were excluded. All procedures
were performed using side-viewing endoscopes (T]F-240;
Olympus Optical Corporation, Tokyo, Japan). Endo-
scopic retrograde cholangiopancreatography (ERCP) was
performed by expetienced endoscopists at a single centet.
Cannulation was attempted using an ERCP catheter or a
pull-type sphincterotome. When conventional cannula-
tion failed, a pre-cut technique using a needle knife was
applied. EPLBD was performed using a dilating balloon
catheter (CRE balloon, Boston Scientific Cork, Ireland)
positioned at the center of the balloon across the ampul-
lary orifice (Figure 1). Dilating balloon catheters with a
diameter of 12-20 mm were used. Ballooning size was
determined based on stone sizes and CBD diameter, but
should not exceed 2 mm of the diameter of the distal
CBD. Balloons were inflated with caution until balloon
notches disappeared. Mechanical lithotripsy was attempt-
ed when stones were too difficult to remove intact. When
incomplete stone removal was suspected, a nasobiliary
tube or a plastic stent was placed to prevent cholangitis.
Complete stone removal was confirmed either by chol-
angiogram at the end of each procedure or by follow-up
cholangiogram through a nasobiliary tube. The presence
and types of diverticula were documented. Duodenal
diverticula were categorized into three subtypes based
on the locations of the major papilla with respect to di-
verticula: (1) type 1, when papilla was located inside the
diverticulum; (2) type 2, when papilla was located in the
margin of the diverticulum; and (3) type 3, when papilla
was located outside the diverticulum (Figure 2). Patients
were thoroughly observed for possible complications
including bleeding, pancreatitis, and perforation during
and after ERCP. Post-ERCP pancreatitis was defined as
a serum amylase level exceeding three times the upper
normal limit and the development of abdominal pain
after ERCP. Hyperamylasemia was defined as a serum
amylase level exceeding three times the normal upper
limit without any abdominal pain. Post-ERCP bleeding
was classified as major or minor based on amounts of
hemorrhage. Major bleeding was defined as moderate to
severe hemorrhage necessitating transfusion or interven-
tion, and minor bleeding was defined as mild hemorrhage
not requiring transfusion. Clinical and endoscopic factors
were retrospectively evaluated. The study was approved
by the institutional review board of our hospital.

Statistical analysis

Statistical analysis was carried out using the Student’s #
test, the ;(2 test, and one-way ANOVA in SPSS version
17.0 (SPSS, Inc., Chicago, 11, United States). A P value <
0.05 was considered statistically significant.

RESULTS

Demographic characteristics of the 223 patients (122
men, 101 women; mean age 72.0 £ 10.4 years) are pre-
sented in Table 1. The incidence of PAD was 41.7%
(93/223). The mean age was significantly higher in the
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Figure 1 Endoscopic papillary large balloon dilation in a patient with periampullary diverticulum. A: Cholangiogram showing multiple movable filling defects in
the common bile duct; B: Fluoroscopic view showing the disappearance of balloon waist after gradual inflation with contrast media; C: Cholangiogram showing a large
stone captured in a basket; D: Cholangiogram showing no residual filling defects in the common bile duct; E: Endoscopic sphincterotomy was carefully performed due
to the presence of a huge diverticulum; F: Endoscopic view showing a dilating balloon inflated to 15 mm; G: Endoscopic view showing an enlarged ampullary opening;
H: Endoscopic view showing a large brown pigment stone being extracted with a basket.

PAD group (75.2 £ 8.8 years v 69.7 + 10.9 years, P = of type 1, 41 cases (44.0%) were of type 2, and 34 cases
0.000), and no difference was found between genders. (36.7%) were of type 3. Billroth II gastrectomy state
Of the 93 cases of diverticula, 18 cases (19.3%) were was documented in 7 patients (7.5%) in the PAD group
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Figure 2 Endoscopic classification of periampullary diverticula. A: Type 1 with major papilla located inside the diverticulum; B: Type 2 with major papilla located
in the margin of the diverticulum; C: Type 3 with major papilla located outside the diverticulum.

Table 1 Baseline characteristics of patients 77 (%)

Variable Total (n = 223) PAD group (7 = 93) Non-PAD group (7 = 130) P value
Mean age (yr) 72.0 £10.4 (39-92) 75.2 £ 8.8 (51-92) 69.7 £10.9 (39-90) 0.000
Sex (male/female) 122:101 (54.7:45.3) 46:47 (49.5:50.5) 76:54 (58.5:41.5) 0.220
BMI (kg/m’) 22.6+3.1 225+28 226+3.3 0.947
Billroth II gastrectomy 26 (11.7) 7 (7.5) 19 (14.6) 0.138
Large balloon dilation

With ES 132 (59.2) 59 (63.4) 73 (56.2) 0.334

Without ES 91 (40.8) 34 (36.6) 57 (43.8)
Precutting with needle knife 25 (11.2) 9(9.7) 16 (12.3) 0.668
CBD stones

Mean diameter of stone (mm) 15.9 + 5.8 (10-40) 16.4 + 6.0 (10-37) 15.5 + 5.7 (10-40) 0.252
Number of stones

1/2/=3 119/35/68 49/15/29 70/20/39 0.835

Types of stones
Brown/black/cholesterol 182/33/2(83.9/15.2/0.9) 82/9/0(90.1/9.9/0) 100/24/2 (79.4/19.0/1.6) 0.144
Mean diameter of CBD (mm) 19.9 +5.3 (10-37) 20.0 +5.0 (10-35) 19.8 + 5.4 (10-37) 0.743
Distal CBD angulation (degree) 140.6 £ 21.9 142.1+£21.8 139.4 £22.0 0.444
Balloon dilation

Dilating balloon size (mm) 15.6 + 2.4 (12-20) 15.5 £ 2.4 (12-20) 15.8 £2.4 (12-20) 0.374

Duration of ballooning (s) 38.3 +16.1(10-60) 36.1 +15.0 (10-60) 39.9 +16.8 (10-60) 0.081

Values are presented as mean * SD (range). PAD: Periampullary diverticula; BMI: Body mass index; ES: Endoscopic sphincterotomy; CBD: Common bile

duct.

and in 19 patients (14.6%) in the non-PAD group (P =
0.138). The frequencies of EPLBD + ES and EPLBD -
ES were not significantly different between the PAD and
non-PAD groups (EPLBD + ES, 63.4% s 56.2%; and
EPLBD - ES, 36.6% »s 43.8%, P = 0.334, respectively).
The mean stone size in the 223 patients was 15.9 + 5.8
mm (range, 10-40 mm), the mean bile duct diameter was
19.9 £ 5.3 mm (range, 10-37 mm), and the mean dilated
balloon size was 15.6 = 2.4 mm (range, 12-20 mm). The
mean stone(s) and CBD diameters were not significantly
different between the PAD and non-PAD groups (16.4
+ 6.0 mm ps 15.5 + 5.7 mm, P = 0.252; and 20.0 £ 5.0
mm s 19.8 £ 5.4 mm, P = 0.743, respectively). Mean
balloon diameter for EPLBD was 15.5 = 2.4 mm in the
PAD group and 15.8 + 2.4 mm in the non-PAD group (P
=0.374).

Of the 223 patients, stone removal was completed in
96.9% (216/223). The rates of overall stone removal and
stone removal in the first session were not significantly
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different between the PAD and non-PAD groups [90/93
(96.8%) »s 126/130 (96.9%), P = 1.000; and 73/93
(78.5%) vs 93/130 (71.5%), P = 0.277, respectively], but
the frequency of mechanical lithotripsy was significantly
lower in the PAD group [3/93 (3.2%) »s 15/130 (11.5%)),
P = 0.026]. When the PAD and non-PAD groups were
further divided by EPLBD + ES or EPLBD - ES, no sig-
nificant differences with respect to overall stone removal
rates, stone removal rates in the first session or needs
for mechanical lithotripsy were obsetved [57/59 (96.6%)
vs 33/34 (97.1%), P = 1.000; 43/59 (72.9%) »s 30/34
(88.2%), P = 0.016; and 3/59 (5.1%) »s 0 (0%), P = 0.297,
respectively, Table 2]. Sub-analysis by PAD type revealed
no significant difference with regard to age, stone size,
CBD diameter, distal CBD angle, dilated balloon size, or
duration of ballooning (Table 3). When comparing types
of PAD, overall stone removal rates, complete stone re-
moval rates in the first session, and the use of mechani-
cal lithotripsy were not significantly different (Table 3).
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Table 2 Comparison of outcomes between the two groups 7 (%)

PAD group (7 = 93) Non-PAD group (7 = 130) P value'
EPLBD + ES EPLBD - ES P value EPLBD + ES EPLBD - ES P value
(n = 59) (n = 34) (n =73) (n = 57)
Overall stone removal 57 (96.6) 33 (97.1) 1.000 72 (98.6) 54 (94.7) 0.319 1.000
Complete stone removal in 1* session 43 (72.9) 30 (88.2) 0.116 51 (69.9) 42 (73.7) 0.632 0.277
Mechanical lithotripsy 3(5.1) 0(0.0) 0.297 9 (12.3) 6 (10.5) 0.750 0.026

!Comparison between the periampullary diverticula (PAD) and non-PAD groups. EPLBD: Endoscopic papillary large balloon dilation; ES: Endoscopic
sphincterotomy; EPLBD+ES: Endoscopic papillary large balloon dilation with limited endoscopic sphincterotomy; EPLBD-ES: Endoscopic papillary large

balloon dilation without endoscopic sphincterotomy.

Table 3 Baseline characteristics and outcomes of patients by periampullary diverticula type n (%)

Type 1 (n = 18) Type 2 (n = 41) Type 3 (n = 34) P value

Mean age (yr) 759+6.7 76.5+8.7 73299 0.268
Large balloon dilation

With ES 9 (50.0) 27 (65.9) 23 (67.6) 0.257

Without ES 9 (50.0) 14 (34.1) 11 (32.4)
Mean diameter of stone (mm) 17.8 £ 6.7 159+55 16.1+6.2 0.514
Mean diameter of CBD (mm) 20.8+4.9 20.5+5.6 19.0+43 0.324
Distal CBD angulation (degree) 141.8+£9.6 143.6 £29.0 140.5 +16.6 0.869
Balloon dilation

Dilating balloon size (mm) 14.7£25 158+24 155+24 0.261

Duration of ballooning (s) 30.6+12.6 36.3+12.8 38.8+17.9 0.165
Overall stone removal 17 (94.4) 41 (100) 32 (94.1) 0.698
Complete stone removal in 1* session 14 (77.8) 33 (80.5) 26 (76.5) 0.912
Mechanical lithotripsy 1(5.6) 1(24) 1(2.9) 0.679

Values are presented as mean + SD. Type 1: When major papilla is located inside the diverticulum, Type 2: In the margin of the diverticulum; and Type 3:
Outside the diverticulum. PAD: Periampullary diverticula; ES: Endoscopic sphincterotomy; CBD: Common bile duct.

Table 4 Comparison of complications between the two groups 7 (%)

PAD (7 = 93) Non-PAD (7 = 130) P value'
EPLBD + ES (7 = 59) EPLBD -ES (7 = 34) Pvalue EPLBD + ES (7 = 73) EPLBD - ES (7 = 57) P value

Pancreatitis 2 (3.4) 5 (14.7) 0.095 7 (9.6) 5 (8.8) 0.873 0.809
Perforation 0 (0.0) 0 (0.0) NA 0 (0.0) 1(1.8) 0438 1.000
Bleeding 2 (3.4) 3(8.8) 0.351 7 (9.6) 4(7.0) 0.601 0548
Major 0 (0.0) 0 (0.0) 1(1.4) 0(0.0)

Minor 2(13.4) 3(8.8) 6(8.2) 4(7.0)

Hyperamylasemia 4(6.8) 5 (14.7) 0.279 15 (20.5) 6 (10.5) 0123 0232
Mortality 0 (0.0) 0 (0.0) NA 1(1.4) 1(1.8) 1.000 0.230

'Comparison of the periampullary diverticula (PAD) and non-PAD groups. EPLBD: Endoscopic papillary large balloon dilation; ES: Endoscopic sphincter-
otomy; EPLBD + ES: Endoscopic papillary large balloon dilation with limited ES; EPLBD - ES: Endoscopic papillary large balloon dilation without ES; NA:

Not applicable.

Procedure-related complications are listed in Table 4. The
rates of post-ERCP pancreatitis, perforation, and bleed-
ing were not significantly different between the PAD and
non-PAD groups [7/93 (7.5%) vs 12/130 (9.2%), P =
0.809; 0% »s 1/130 (0.8%), P = 1.000; and 5/93 (5.4%) vs
11/130 (8.5%), P = 0.548, respectively]. When complica-
tions of EPLBD with or without ES were compared in
the PAD group, the rates of pancreatitis, perforation, and
bleeding did not differ significantly [2/59 (3.4%) »s 5/34
(14.7%), P = 0.095; 0% ws 0%; and 2/59 (3.4%) vs 3/34
(8.8%), P = 0.351, respectively]. Moreover, complication
rates were not significantly different for PAD subtypes
(Table 5). All cases of pancreatitis were mild and they
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were treated conservatively. There were 16 (7.1%) bleed-
ing cases, including one case (0.4%) of major bleeding
and 15 cases (6.7%) of minor bleeding. The one major
hemorrhage, which required more than 5 pints of blood,
occurred in the non-PAD group. This patient was re-
ferred for emergency surgery for bleeding control and
was managed effectively, with no further consequence.
In addition, there were two in-hospital deaths in the non-
PAD group. One in the EPLBD - ES group was caused
by retroperitoneal perforation directly attributed to
ERCP, and the other occurred in cirrhotic patients with
fulminant hepatic failure and multi-organ failure due to
sepsis in the EPLBD + ES group.
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Table 5 Complications of endoscopic papillary large balloon

dilation by periampullary diverticula subtype 7 (%)

PAD subtype (7 = 93)

Type 1 Type 2 Type 3 P value
(n = 18) (n=41) (n = 34)

Pancreatitis 1(5.6) 4(9.8) 2(5.9) 0.913
Perforation 0 (0.0) 0 (0.0) 0 (0.0) NA
Bleeding

Major 0 0 0 (0.0) NA

Minor 1(5.6) 2 (4.9) 2(5.9) 0.930
Hyperamylasemia 0(0.0) 5(12.2) 4(11.8) 0.240
Mortality 0(0.0) 0(0.0) 0(0.0) NA

Type 1: When major papilla is located inside the diverticulum; Type 2:
In the margin of the diverticulum; and Type 3: Outside the diverticulum.
EPLBD: Endoscopic papillary large balloon dilation; PAD: Periampullary
diverticula; NA: Not applicable.

DISCUSSION

Currently, EPLBD combined with limited ES (EPLBD +
ES) is regarded as an effective modality for treating dif-
ficult common bile duct stones. Complications, such as,
hemorrhage and perforation, have been reported to be
less frequent in EPLBD + ES than in standard ESPH.
Furthermore, mechanical lithotripsy is less required dut-
ing EPLBD + ES, because it provides spacious ampullary
opening, and thus, facilitates complete bile duct stone re-
moval. More recently, it has been suggested that EPLBD
without ES is as safe and effective as ES for the removal
of large bile duct stones™ ™. Nevertheless, the safety of
EPLBD with or without antecedent ES is still a matter
of concern. In particular, risks of complications might be
greater in cases of PAD.

Most periampullary diverticula are asymptomatic
and are found incidentally during ERCP'". Although
duodenal diverticula are known to be acquired lesions,
the etiology of PAD has not been established"”. Several
studies have mentioned that PAD is rarely found in pa-
tients younger than 40 years old, and that the incidence
of PAD shows an increasing tendency with age“s’”’ls’z}].
In the present study, the mean age of patients in the
PAD group was significantly higher than in the non-PAD
group (75.2 £ 8.8 years o5 69.7 = 10.9 years, P = 0.000),
which concurs with previous reports and supports a sub-
stantive relationship between age and the formation of
PAD""""** However, previous studies have reported a
prevalence of PAD at ERCP ranging from 5% to 32%,
whereas the prevalence of PAD in the present study was
higher at 41.7%, which might be explained by the rela-
tively high proportion of older individuals in the present
studymm.

It is known that PAD represents a technical bartier
during ERCP, and that the rate of cannulation failure is
higher in PAD patients than in non-PAD patients. Sev-
eral studies have addressed the influence of PAD on the
technical difficulties of ERCP and on complications,
and it appears that endoscopist skill, diverticula size, the
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location of ampulla with respect to the diverticulum,
CBD angulation, bowel motility, and patient cooperation
contribute to the technical success of cannulation*'".
In otder to facilitate cannulation of the bile duct in pa-
tients with PAD, a number of clever techniques, such as
precutting with a needle knife and delicate handling of
the scope, have been tried. Several series have reported
successful cannulation rates ranging from 94.2% to
97.0%, complete stone removal in the first session rang-
ing from 69.9% to 76.2%, and overall stone removal in
up to 95.2% of patients with PAD"*'"***) Tn the pres-
ent study, the rates of overall CBD stone removal and
complete stone removal in the first session did not differ
significantly between the PAD and non-PAD groups,
which concurs with previous studies' 7, Moreover, over-
all stone removal and complete stone removal rates in the
first session were not significantly different between PAD
subtypes in the present study, which suggests that PAD
types do not influence the clinical outcomes of EPLBD.

Mechanical lithotripsy is a rather labor-intensive but
necessary technique for removing difficult stones, al-
though EPLBD + ES reportedly reduces the need for
mechanical lithotripsy®*”. Lowering the frequency of
mechanical lithotripsy is important to prevent recurrent
duct stones because remnant stone fragments following
lithotripsy can act as nidi for stone recurrence. Theoreti-
cally, if EPLBD with a large-diameter balloon (12-20
mm) is applied, mechanical lithotripsy might be less re-
quired than after EPBD with a small-sized balloon (<
10 mm). In the present study, mechanical lithotripsy was
used significantly less in the PAD group than in the non-
PAD group (3.2% »s 11.5%, P = 0.026). Furthermore,
when EPLBD alone was performed, bile duct stones
were successfully removed without mechanical lithotripsy
in the PAD group. However, when EPLBD + ES was
applied, mechanical lithotripsy was requited for three
patients (5.1%) in the PAD group, although this did not
represent a significant difference. One possible explana-
tion of these results is that ampullary enlargement can
easily be achieved by EPLBD alone because of the lack
of sphincter muscle in patients with PAD, which may
explain the reduced need for mechanical lithotripsy after
EPLBD without ES. Furthermore, ease of ampullary
widening by EPLBD could explain the tendency toward
a shorter ballooning time in the PAD group. These find-
ings suggest that EPLBD - ES could be an appropriate
technique for CBD stone retrieval in the presence of
PAD, as long as safety is guaranteed.

Post ERCP pancreatitis, perforation and bleeding are
the most important complications related to EPLBD.
According to the present study and previous reports,
ERCP-related complication rates are similar in patients
with or without PAD and for different PAD types'****,
Pancreatitis is the most concerning complication, and
EPBD is not widely recommended for stone removal
due to the possibility of severe pancreatitis™’. This
increased risk of pancreatitis is associated with an im-
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pairment of pancreatic duct flow or direct pancreatic
damage caused by physical compression during balloon
dilation™”". Although the pathogenesis of pancreatitis
following EPLBD is not clear, it is suggested that ES
prior to EPLBD could prevent potential injury of the
main pancreatic duct, because ES can steer the direction
of balloon dilation toward the CBD and minimize the
pressure overload on the pancreatic orifice®™*, How-
ever, the recent studies have proposed that EPLBD alone
can be an alternative for the removal of large stones™ %,
Repeated cannulation attempts and excessive contrast
injection due to anatomical difficulties could be major
culprits of post-ERCP pancreatitis in patients with PAD.
However, in the present study, no significant difference
was observed in rates of post-ERCP pancreatitis between
the PAD and non-PAD groups (7.5 % »s 9.2%, P = 0.809)
or among types of PAD (5.6% us 9.8% s 5.9% for types
1, 2, and 3, respectively, P = 0.913). Furthermore, the
rate of post-ERCP pancreatitis in the PAD group (7.5%)
was lower in the present study than in previous studies
(9.6%-14.5%), which could have been due to cautious
and gentle cannulation”*, The relatively high percentage
of older patients in this study might be associated with
the observed lower incidence of pancreatitis®”. In partic-
ular, it has been suggested that longstanding CBD stones
can cause gradual bile duct dilation, and subsequently, a
patulous ampullary otifice™. In a recent study, a very low
incidence of pancreatitis (1.4%) was observed following
EPLBD in patients with recurrent CBD stones after ES,
which is similar to the pathophysiology of the process of
patulous ampulla[27J

Perforation is one of the most serious complications
associated with EPLBD. Hypothetically, the risk of perfo-
ration should be higher in patients with PAD due to lack
of sphincter muscle components around the ampulla.
Balloon diameter and duration of ballooning are the im-
portant parameters for perforation after EPLBD. In most
previous studies, balloon dilators sized from 12 to 20
mm were applied for 10 to 60 seconds, and in the present
study, balloon dilators not exceeding CBD diameters were
used and balloons were dilated gradually to minimize the
risk of perforation™?’
of perforation was 0.4% and the risk of perforation was
found to be not higher in the presence of PAD. In fact,
only one case of perforation occurred in the non-PAD
group. The size of sphincterotomy is another issue to
consider before EPLBD. In the present study, after deep
cannulation, the length of cutting was adjusted accord-
ing to the locations of the ampulla and the bile duct axis.
Ampullary distension without mucosal rupture around
the ampulla can be obtained by gradual inflation and bal-
looning to an appropriate size. Because the weakest point
is vulnerable to rupture by the radial forces produced by
ballooning, overdilation of the ampulla exceeding CBD
diameter should be avoided to prevent perforation, espe-
cially in cases of biliary stricture™’.

Bleeding is another complication and is possibly relat-
ed to excessive ampullary dilation. Theoretically, bleeding

1. As a result, the overall incidence

(4 9
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risk can be increased if ES is performed. Previous studies
have reported incidences of bleeding after EPLBD + ES
ranging from 0% to 995512 However, recent studies
involving EPLBD without ES have reported lower rates
of post-ERCP bleeding (0%-2.4%), which suggests that
EPLBD without ES is suitable in patients with coagu-
lopathies™". Tn the present study, we experienced one
episode of major bleeding after sphincterotomy in the
non-PAD group. It is presumed that most cases of post-
ERCP bleeding are associated with small caliber vessels
surrounding ampulla that are liable to be injured by radial
pressure caused by balloon dilation, whereas large vessels
are so elastic that they tend to be repelled by gradual bal-
loon dilation™”. The rates of adverse events in patients
with PAD wete acceptable in the present study.

In conclusion, EPLLBD combined with limited ES and
EPLBD alone appear to be safe and effective modalities
for CBD stone removal in patients with PAD. PAD is
commonly found in patients undergoing ERCP, and this
study shows that the presence of PAD does not affect
therapeutic outcome. Furthermore, an incidental finding
of PAD presents no additional technical challenge to the
achievement of successful EPLBD. This result comple-
ments those of previous studies on the management of
CBD stones in patients with PAD. Nevertheless, because
the present study is limited by its retrospective nature
and a relatively small cohort, a large prospective study is
needed to analyze the clinical feasibility of EPLBD with
or without limited ES in patients with PAD.

COMMENTS

Background

Periampullary diverticula (PAD) may influence endoscopic outcomes because
of the high risk of complications associated with anatomical variations. Endo-
scopic papillary large balloon dilation (EPLBD) is a useful method to remove dif-
ficult common bile duct (CBD) stones. However, the effectiveness and safety of
this procedure in patients with PAD is not fully established. Accordingly, authors
conducted this study to investigate the feasibility and safety of EPLBD with or
without ES for the removal of CBD stones in patients with PAD.

Research frontiers

It has been reported that 10%-15% of bile duct stones are difficult o retrieve by
conventional techniques. Challenging cases of stone removal are as follows: a
rectangular shape, a large size (> 15 mm), Billroth-II gastrectomy, Roux-en-Y
gastrojejunostomy, and PAD. PAD can infrequently present a technical barrier
during endoscopic retrograde cholangiopancreatography (ERCP). In particular,
diverticula size and the location of ampulla may pose technical difficulties asso-
ciated with ERCP and complications. Much conflicting data regarding the tech-
nical success and complications of ERCP have been published, and recently,
EPLBD has been introduced for CBD stone removal in patients with PAD.

Innovations and breakthroughs

Endoscopic papillary large balloon dilation following limited ES (EPLBD+ES)
by Ersoz et al has been advocated as an alternative to ES for removal of large
CBD stones. According to a few recent reports, EPLBD + ES showed a similar
therapeutic effect but a lower complication rate than ES. EPLBD + ES requires
mechanical lithotripsy less often due to enlargement of the ampullary opening.
However, when EPLBD is performed in patients with PAD, the potential risks
of perforation and hemorrhage are of particular concern. Nevertheless, several
recent studies have suggested that EPLBD without ES is easy to perform for
the removal of large bile duct stones, with similar therapeutic outcomes.

Applications
EPLBD combined with limited ES and without ES were found to be safe and
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effective for treating difficult CBD stones in patients with PAD. An incidental
finding of PAD presents no additional technical challenge to the achievement of
successful EPLBD.

Terminology

EPLBD + ES is defined as endoscopic papillary balloon dilation (usually = 12
mm in diameter) after limited sphincterotomy, using a dilating balloon catheter
(CRE Balloon, Boston Scientific Cork, Ireland). The balloon is positioned across
the orifice of ampulla, gradually inflated up to an appropriate size. Duodenal
diverticula (PAD) are categorized into three subtypes based on the locations of
the major papilla: (1) type 1, when papilla was located inside the diverticulum;
(2) type 2, in the margin of the diverticulum; and (3) type 3, located outside the
diverticulum

Peer review

This retrospective study was conducted to investigate the technical feasibility
and safety of EPLBD for the removal of difficult CBD stones in patients with
PAD. The authors conclude that EPLBD + ES and EPLBD alone appear to be
safe and effective procedures for CBD stone removal in patients with PAD. This
result is encouraging and provides valuable information for other researchers.
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