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Abstract

AIM: To assess endoscopic papillary balloon dilatation
(EPBD) and endoscopic sphincteropapillotomy (EST) for
common bile duct (CBD) stone removal using a meta-
analysis.

METHODS: Randomized controlled trials published
from 1990 to 2012 comparing EPBD with EST for CBD
stone removal were evaluated. This meta-analysis was
performed to estimate short-term and long-term com-
plications of these two treatments. The fixed random
effect model or random effect model was established
to analysis the data. Results were obtained by analyz-
ing the relative risk, odds ratio, and 95%CI for a given
comparison using RevMan 5.1. Statistical significance
was defined as P < 0.05. Risk of bias was evaluated us-
ing a funnel plot.

RESULTS: Of the 1975 patients analyzed, 980 of them
were treated with EPBD and 995 were treated with
EST. Of the patient population, patients in the EPBD
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group were younger (OR = -1.16, 95%CI: -1.49 to
0.84, P < 0.01). There were no significant differences
in gender proportion, average size of stones, number
of gallstones, previous cholecystectomy, the incidence
of duodenal diverticulum, CBD diameter or the total
follow-up time between EST and EPBD groups. Com-
pared with EST, the total stone clearance in the EPBD
group decreased (OR = 0.64, 95%CI: 0.42 to 0.96, P =
0.03), the use of stone extraction baskets significantly
increased (OR = 1.91, 95%CI: 1.41 to 2.59, P < 0.01),
and the incidence of pancreatitis significantly increased
(OR = 2.79, 95%CI: 1.74 to 4.45, P < 0.0001). The
incidence of bleeding (OR = 0.12, 95%CI: 0.04 to 0.34,
P < 0.01) and cholecystitis (OR = 0.41, 95%CI: 0.20 to
0.84, £ = 0.02) significantly decreased. The stone re-
currence rate also was significantly reduced in EPBD (OR
= 0.48, 95%CI: 0.26 to 0.90, P = 0.02). There were
no significant differences between the two groups with
the incidence of stone removal at first attempt, hours of
operation, total short-term complications and infection,
perforation, or acute cholangitis.

CONCLUSION: Although the incidence of pancreatitis
was higher, the overall stone clearance rate and risk of
bleeding was lower with EPBD compared to EST.

© 2013 Baishideng. All rights reserved.
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Core tip: A meta-analysis was performed to evaluate
the outcomes of endoscopic sphincteropapillotomy
(EST) and endoscopic papillary balloon dilatation (EPBD)
from previously published reports. Fourteen random-
ized trials involving 1975 patients were analyzed. Of
those, 980 were treated with EPBD and 995 were treat-
ed with EST. Differences were observed between the
treatments in total stone clearance, short-term com-
plications, and long-term complications. Compared to
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EST, the overall stone clearance rate was lower, and the
incidence of pancreatitis was higher with EPBD. Thus,
EPBD may decrease the incidence of long-term compli-
cations and be more suitable for patients who have a
high risk of bleeding.

Zhao HC, He L, Zhou DC, Geng XP, Pan FM. Meta-analysis
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doscopic sphincteropapillotomy. World J Gastroenterol 2013;
19(24): 3883-3891 Available from: URL: http://www.wjgnet.
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INTRODUCTION

Along with the advance of endoscope technology and

related instruments, endoscopic sphincteropapillotomy
(EST) had become the first choice for common duct
stones. But it was associated with some short-term and
long-term complications such as pancreatitis, bleeding,
cholangitis, perforation of the bile duct, narrow nipple,
and sphincter loss of function. Endoscopic papillary
balloon dilatation (EPBD), as a replacement for EST,
was first reported by Staritz ez a/". Compared with EST,
EPBD is a less complicated procedure, and the incidence
of short-term complications, such as bleeding and per-
foration, are decreased, while the function of the Oddi
sphincter (OS) is protected. In a multicenter random
control study, 117 patients who were definitively diag-
nosed with bile duct stones were treated by EPBD; after
treatment, the incidence of pancreatitis among those
patients reached 15.4% and two patients died from post-
treatment complications'”. Thus, a heated dispute still re-
mains in the medical community as to the safety and ap-
plication of EPBD. In the present study, a meta-analysis
was performed to evaluate the curative effect and safety
of EPBD relative to EST by systematically reviewing
published randomized trials.

MATERIALS AND METHODS

Inclusion criteria
Only randomized controlled trails were considered for

review, and no limitations were placed on the article lan-
guage. In the included published studies, all cases were
diagnosed with common duct stones and observational
targets included at least one of the following criteria: (1)
overall incidence of stone clearance, (2) incidence of
a singular stone clearance, (3) incidence of short-term
complications, or (4) incidence of long-term complica-
tions. EPBD was used as the experimental group while
EST was used as the control group.

Search strategy

Studies were identified by searching MEDLINE, EM-
BASE, Cochrane library, Current Contents and the Science
Citation Index in July 2012. Key search terms were “com-
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mon bile duct stone”, “endoscopic retrograde cholangio-

N1

pancreatography”, “endoscopic sphincteropapillotomy”,
“endoscopic papillary balloon dilatation”, “endoscopic
balloon dilatation”, “EST”, “ERCP”, “EPBD” and
“EBD”. Additionally, articles were searched using Google

in order to prevent any oversight.

Statistical analysis
Articles were retrieved when they met the inclusion cri-
teria. Two reviewers (He L and Zhou DC) applied the
inclusion criteria independently to the retrieved articles
as defined in the protocol. Any differences were resolved
by discussion. Each included study was critically evalu-
ated for its study quality, based on the criteria used by the
Cochrane Collaboration, and level of evidence accord-
ing to the standards of the Hierarchy of Evidence. One
reviewer (He L) extracted information on data extraction
sheets and a second reviewer (Zhou DC) checked them.
All data were calculated using RevMan5.1. Relative
risks (for dichotomous outcome measures), odds ratio
(OR) and weighted mean differences (for continuous
outcome measures) with 95%CI were calculated. Statisti-
cal significance was defined as P < 0.05. If the outcome
could not be calculated or the incidence was too small,
a qualitative evaluation was given by a detailed explana-
tion. A heterogeneity test was conducted according to
the value of I, Zz and P. If heterogeneity was positive,
then a sensitivity analysis was carried out. Any article that
showed positive heterogeneity was excluded. Risk of bias
was evaluated using a funnel plot.

RESULTS

After the initial screening, 178 relevant articles were con-
sidered for review. Of these, 163 articles were not in ac-
cordance with the defined inclusion criteria. Among the
remaining 15 articles, one was excluded based on positive
heterogeneitym. A total of 14 articles were included in
this meta-analysis with available data from 1975 patients
summarized in Table 1'%,

Based on results from the analysis of these random-
ized controlled trials, significant differences were only
found in the comparison of mean patient age between
the two groups. The average age in the EPBD group was
significantly younger than in the EST group (OR = -1.16,
95%CI: -1.49 to -0.84, P < 0.01). There were no signifi-
cant differences in other general characteristics, such as
gender ratio (female ratio, OR = 1.10, 95%CI: 0.91 to 1.31,
P = 0.33; male ratio, OR = 0.91, 95%CI: 0.76 to 1.09, P
= 0.91), mean diameter of stones (OR = 0.04, 95%ClI:
-0.22 to 0.30, P = 0.77), number of stones (OR = 0.22,
95%CI: -0.11 to 0.46, P = 0.06), complicated cholecys-
tolithiasis (OR = 1.13, 95%CI: 0.83 to 1.54, P = 0.43),
prior-cholecystectomy (OR = 1.03, 95%CI: 0.81 to 1.31,
P = 0.80), mean diameter of common bile duct (CBD)
stones (OR = -0.21, 95%CI: -0.69 to 0.26, P = 0.38) or
total follow-up time (OR = -0.05, 95%CI: -0.51 to 0.41, P
= 0.83).

In addition, the analysis showed that there was no
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EPBD EST Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI M-H, fixed, 95%CI
Minami et a/* 20 20 20 20 Not estimable
Bergman et a/”! 90 101 92 101 17.1% 0.8 [0.32, 2.02] —
Ochi et a/ 51 55 54 55 6.7% 0.24 [0.03, 2.18] B
Arnold et a” 23 30 30 30 12.6% 0.05 [0.00, 0.95] ]
Bergman et a/**! 14 16 15 18 3.0% 1.40 [0.20, 9.66] L —
Natsui et a/*” 65 70 69 70 8.4% 0.19 [0.02, 1.66] —
Fujita et a/*" 137 138 144 144 2.6% 0.32[0.01, 7.85]
Vlavianos et ai'*? 90 103 86 99 18.9% 1.05 [0.46, 2.38] —a
DiSario et a/” 114 117 111 120 4.8% 3.08 [0.81, 1168] T
Lin et ai™ 48 51 53 53 6.0% 0.13 [0.01, 2.57] I
Tanaka et a/! 16 16 16 16 Not estimable
Watanabe et a™ 78 90 86 90 19.6% 0.30 [0.09, 0.98] |
Total (95%CI) 807 816 100.0%  0.64 [0.42, 0.96] ‘
Total events 746 776
Heterogeneity: 7° = 15.29, df = 9 (P = 0.08), I’ = 41% 0.002 0.1 1 10 500

Test for overall effect: 2 = 2.14 (P = 0.03)

Favours experimental Favours control

Figure 1 Comparison of total clearance of common bile duct stones between endoscopic papillary balloon dilatation (experimental group) and endoscopic
sphincteropapillotomy (control group). EPBD: Endoscopic papillary balloon dilatation; EST: Endoscopic sphincteropapillotomy.

significant difference in the incidence of stone clearance
on the first attempt between the survey groups (OR =
0.82, 95%CI: 0.63 to 1.07, P = 0.15). Relative to EST, the
EPBD procedure was associated with a higher incidence
of total clearance of CBD stones (Figure 1; OR = 0.64,
95%CI: 0.42 to 0.96, P = 0.03) and with more frequent
stone extraction basket use (OR = 1.91, 95%CI: 1.41 to
2.59, P < 0.01). There were no significant differences in
operation times between the two groups (OR = -0.62,
95%CI: -1.73 to 0.48, P = 0.27).

Incidence of short-term complications

Our results show that there was no significant difference
in the overall incidence of early complications (OR = 1.33,
95%CI: 0.96 to 1.85, P = 0.09). Among the included
randomized controlled trials, 11 studies reported the inci-
dence of pancreatitis. Analysis of the data indicated that
EPBD increased the incidence of pancreatitis when com-
pared to EST in Western patients (OR = 4.05, 95%CI: 2.06
to 7.94, P < 0.0001), but was not significantly different
in Asian patients (P = 0.08). In a combined analysis of
Western and Asian studies, the incidence of pancreati-
tis was significantly increased in patients who received
EPBD treatment (Figure 2A; OR = 2.79, 95%CI: 1.74 to
4.45, P < 0.0001).

There were nine studies that reported incidences of
bleeding. The analysis showed that the incidence of bleed-
ing in the EPBD group was lower than that of the EST
group (Figure 2B; OR = 0.12, 95%CI: 0.04 to 0.34, P <
0.01). There was no significant difference in incidence of
infection between EPBD and EST (OR = 0.85, 95%CI:
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0.46 to 1.56, P = 0.59). Likewise, there was no significant
difference in the incidence of perforation between EPBD
and EST (OR = 0.77, 95%CI: 0.17 to 3.50, P = 0.73).

Incidence of long-term complications

Six of the included studies reported incidences of long-
term complications. Overall, the results of our analysis
indicated that this incidence was significantly lower if
patients were treated by EPBD rather than by EST (Figure
3A; OR = 0.53, 95%CI: 0.36 to 0.77, P = 0.0008). Com-
pared to EST, EPBD markedly decreased the incidence
of acute cholecystitis (OR = 0.41, 95%CI: 0.20 to 0.84, P
= 0.02), although there was no significant difference be-
tween EPBD and EST in the incidence of acute cholan-
gitis (OR = 0.60, 95%CI: 0.18 to 1.95, P = 0.39). Among
the included studies, only seven reported recurrence of
CBD stones, and our analysis showed that there was no
significant difference between EPBD and EST (Figure
3B; OR = 0.66, 95%CI: 0.42 to 1.05, P = 0.08). Further
analysis of the studies with a follow-up of more than one
year indicated that the stone recurrence rate decreased
significantly in the EPBD group (Figure 4; OR = 0.48,
95%ClI: 0.26 to 0.90, P = 0.02).

Study assessment

A funnel plot analysis (Figure 5) was symmetrical on
the whole, demonstrating that there was no significant
publication bias. In addition, the included studies were
of high quality and generally had a low risk of bias for
selection, performance, attrition, and reporting as seen
in Figure 6.
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A EPBD EST 0dds ratio 0dds ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI M-H, fixed, 95%Cl
3.8.1 Asian
Minami et a/* 2 20 2 20 7.9% 1.00 [0.13, 7.89]

Ochi et a/®! 0 55 2 55 10.9% 0.19 [0.01, 4.11] "

Natsui et a/*” 4 70 3 70 12.4% 1.35[0.29, 6.28] I
Fujita et a™"! 15 133 4 144 15.0% 4.45 [1.44, 13.77] T
Lin et ai™ 0 51 0 53 Not estimable

Tanaka et a** 3 16 3 16 10.7% 1.00 [0.17, 5.90] -
Subtotal (95%CI) 345 358 56.9% 1.83 [0.93, 3.58]

Total events 24 14

Heterogeneity: ° = 5.38, df = 49 (P = 0.25), I = 26%
Test for overall effect: Z = 1.76 (P = 0.08)

3.8.2 Western

Bergman et a/”! 7 101 7 101 28.6% 1.00 [0.34, 2.96] —

Bergman et a/”! 1 16 0 18 1.9% 3.58 [0.14, 94.30] .

Vlavianos et a/*? 5 103 1 99 4.3% 5.00 [0.57, 43.58] -
DiSario et al” 18 117 1 129 3.5%  23.27 [3.05, 177.32] L R
Watanabe et a/*” 9 20 2 20 4.8% 7.36 [1.34, 40.55] -
Subtotal (95%CI) 357 367 43.1% 4,05 [2.06, 7.94] ‘

Total events 40 11

Heterogeneity: ;° = 9.73, df = 4 (P = 0.05), I = 59%
Test for overall effect: Z = 4.06 (P < 0.0001)

Total (95%CI) 702 725 100.0% 279 [1.74, 4.45] ‘
Total events 64 25
Heterogeneity: * = 15.83, df = 9 (P = 0.07), F = 43%
Test for overall effect: Z = 4.28 (P < 0.0001) 0.005 0.1 1 10 200
Test for subgroup differences: »* = 2.67, df = 1 (P = 0.10), FF = 62.5% Favours experimental Favours control
B EPBD EST Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI M-H, fixed, 95%CI
Minami et @ 0 20 0 20 Not estimable
Bergman et a/”! 0 101 4 101 14.9% 0.11 [0.01, 2.01] —_—
Arnold et a”! 0 30 2 30 8.2% 0.19 [0.01, 4.06] —
Bergman et a/*” 0 16 3 18 10.7% 0.13 [0.01, 2.81] —_—
Natsui et a/"” 0 70 2 70 8.3% 0.19 [0.01, 4.12] —_—
Fujita et a*!! 0 138 2 144 8.1% 0.21[0.01, 4.32] —_—
Lin et a/* 0 51 14 53 44.8% 0.06 [0.01, 0.44] ——
Tanaka et a** 0 16 0 16 Not estimable
Watanabe et a*” 0 90 1 90 5.0% 0.33 [0.01, 8.20] —
Total (95%CI) 532 816 100.0% 0.12 [0.04, 0.34] ‘
Total events 1 28 ‘ ‘ ‘ ‘
Heterogeneity: y° = 1.22,df =9 (P = 0.98), F = 0% 0.001 0.1 1 10 1000
Test for overall effect: Z7 = 3.97 (P < 0.0001) Favours experimental Favours control

Figure 2 Incidence of pancreatitis (A) and bleeding (B) between endoscopic papillary balloon dilatation and endoscopic sphincteropapillotomy. EPBD:
Endoscopic papillary balloon dilatation; EST: Endoscopic sphincteropapillotomy.
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A EPBD EST Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI M-H, fixed, 95%CI

Minami et a/* 1 20 2 20 2.5% 0.47 [0.04, 5.69] -

Bergman et a/”! 18 101 23 101 24.4% 0.74 [0.37, 1.47] -

Ochi et a/ 2 55 8 55 10.0% 0.22 [0.04, 1.10] - 71

Vlavianos et a'? 12 103 15 99 17.5% 0.74 [0.33, 1.67] LI

Tanaka et a ! 6 16 6 16 4.8% 1.00 [0.24, 4.18]

Yasuda et a/'? 14 138 36 144 40.9%  0.34[0.17, 0.66] —i

Total (95%CI) 433 435  100.0% 0.53 [0.36, 0.77] ‘

Total events 53 90

Heterogeneity: z° = 5.13, df = 5 (P = 0.40), ' = 3% 0.05 0.2 1 5 20
Test for overall effect: Z = 3.34 (P = 0.0008) Favours experimental Favours control
B EPBD EST Odds ratio Odds ratio

Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI M-H, fixed, 95%CI

Bergman et a/**! 8 101 7 101 14.4% 1.16 [0.40, 3.31] —

Ochi et ai! 2 55 3 55 6.5% 0.65 [0.10, 4.08] —

Yasuda et a/*® 2 35 3 35 6.3% 0.65 [0.10, 4.13] L R

Natsui et a/*” 3 68 3 69 6.4% 1.02 [0.20, 5.22] —

Lin et a/"™ 3 51 4 53 8.3% 0.77 [0.16, 3.60] —

Tanaka et a*¥ 5 16 5 16 7.7% 1.00 [0.22, 4.46] . E—

Yasuda et a/® 11 138 25 144 50.4%  0.411[0.19, 0.87] ——

Total (95%CI) 464 473 100.0%  0.66 [0.42, 1.05] ’

Total events 34 50

Heterogeneity: ° = 3.18, df = 6 (P = 0.79), I’ = 0% 0.01 0.1 1 ‘10 106

Test for overall effect: Z = 1.74 (P = 0.08)

Favours experimental Favours control

Figure 3 Overall incidence of long-term complications (A) and bile duct stone recurrence rate (B) between endoscopic papillary balloon dilatation and en-
doscopic sphincteropapillotomy. EPBD: Endoscopic papillary balloon dilatation; EST: Endoscopic sphincteropapillotomy.

EPBD EST Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CIL M-H, fixed, 95%CL
Ochi et al! 2 55 3 55 9.9% 0.65 [0.10, 4.08] -
Lin et at* 3 51 4 53 12.7% 0.77 [0.16, 3.60] -
Yasuda et a/*® 11 138 25 144 77.4% 0.41 [0.19, 0.87] +
Total (95%CI) 244 252 100.0% 0.48 [0.26, 0.90] ‘
Total events 16 32

Heterogeneity: 7° = 0.62, df =9 (P = 0.73), F = 0%

Test for overall effect: Z = 2.27 (P = 0.02)

0.1 0.2

|
05 1 2 5 10

Favours experimental Favours control

Figure 4 Incidence of bile duct stone recurrence rate between endoscopic papillary balloon dilatation and endoscopic sphincteropapillotomy with a
follow-up of more than one year. EPBD: Endoscopic papillary balloon dilatation; EST: Endoscopic sphincteropapillotomy.

However, allocation concealment was only performed

in the 5 studies

[5.9,12,15,16]

. Some outcomes were reported

based on the intention to treat using assigned random-

1zation at the beginning of the study
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studies, there was no detail given about randomization.
A double-blinding method was not applied in any of
the included studies. The main observational outcomes
reported were the overall clearance of stones and stone
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Table 1 Overview of study characteristics (mean + SD)

Ref. Year Country Treatment  Case Sex Age (yr) MFT (mo) Diameter of No. of stones  Jadad
stones (mm) grade

Minami et al™ 1995 Japan EPBD 20 13/7 64.0+11.2 215+6.2 <12 No data 4 score
EST 20 9/11 71.3 +14.0 231+5.0 <12

Bergman et al® 1997 Holland EPBD 101 43/58 720+11.8 6.2 10.0+55 20422 6 score
EST 101 45/56 71.0+11.1 6.1 9.0+35 1.0+2.3

Ochi et al® 1999 Japan EPBD 55 34/21 62.6+159 230463 81+34 21+19 4 score
EST 55 31/24 66.3+143 23.0+63 88+42 17412

Arnold et al” 2001 Germany EPBD 30 11/19 542 +18.5 No data 7.0+35 1.6+1.1 4 score
EST 30 13/17 585+ 185 10.0+4.7 18+15

Yasuda et al® 2001 Japan EPBD 35 19/16 69.5+7.3 No data 124+33 37425 4 score
EST 35 14/21 69.4+75 123+32 33+25

Bergman et al” 2001 Holland EPBD 16 12/4 73.0+6.8 No data 9.0+2.8 20+15 6 score
EST 18 18/0 720428 8.0+20 20+15

Natusi et al™” 2002 Japan EPBD 70 33/37 64.5+10.6 No data 92432 27423 4 score
EST 70 33/37 67.1+83 97423 26+23

Fujita et al™ 2003 Japan EPBD 138 75/63 66.8+1.3 No data 7.0+3.1 2425 5 score
EST 144 92/52 619+12 77434 24429

Vlaviano et al™ 2003 England EPBD 103 25/78 60.8+1.3 No data No data No data 4 score
EST 99 35/64 62.0+1.2

Disario et al 2004  United States EPBD 117 76/ 41 47.0£19.0 1.6+29 6.0+1.6 1.0+16.5 6 score
EST 120 89/31 54.0+19.0 1.6+0.4 50+23 1.0+15

Lin et al™ 2004 Taiwan (China) EPBD 51 28/23 64.0 £10.3 16.0£3.0 8+6 No data 4 score
EST 53 31/22 65.0+10.0 16.0 3.0 8+6

Tanaka et al™ 2004 Japan EPBD 16 10/6 67.2+47 No data 102+35 20+18 5 score
EST 16 3/13 70.6 + 6.3 124+6.0 20+05

Watanabe et al™ 2007 Japan EPBD 90 51/39 69.1+13.1 No data 81+3.2 27+28 4 score
EST ) 49/41 70.2+8.1 77423 25427

Yasuda etal™ 2010 Japan EPBD 138 52/92 685+11.2 80.3 +15.0 65+2.1 1.0+25 5 score
EST 144 63/75 71.0+10.3 81.6+15.2 7.0+23 1.0+3.8

M: Male; F: Female; MFT: Mean follow-up time; MD: Mean diameter; EPBD: Endoscopic papillary balloon dilatation; EST: Endoscopic sphincteropapil-

lotomy.
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Figure 5 Funnel plot analysis of included studies. X-axis [Peto odds ratio
(OR)] represents treatment effects. Y-axis (log[Peto ORY]) represents the large
sample size. Each square represents an individual study. The dashed line rep-
resents 95%Cl.

clearance at the first attempt, both of which were report-
ed by all studies. Completed data for the other outcomes
was not available.

DISCUSSION

Meta-analysis is an accepted method that can evaluate

controversial issues met in clinical practice, by analyzing
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high quality randomized controlled trials in quantifica-
tion. Studies from many different countries were included
in this analysis, and the differences between EPBD and
EST were evaluated systematically to produce meaningful
results.

The results indicated that EST increased the overall
clearance of stones compared to EPBD, but that the
stone clearance at first attempt was similar. It is generally
acknowledged that EPBD is less likely to clear big stones
than EST because its inflation into the papilla is smaller.
In our analysis, however, we have defined the stone di-
ameter as part of the exclusion criteria. Some studies
were excluded if the smallest stone was larger than 12
mm', 15 mm'”, 20 mm", or 14 mm"". Two studies were
excluded because the total number of stones was more
than 10 or 5. Stone extraction basket usage was more
frequent when patients were treated with EPBD than
EST, especially when the diameter of stones was larger
than 8 mm', 10 mm"™" or 12 mm!"".

In the matter of safety, our results suggest that there
was no significant difference in short-term complications
between EPBD and EST. However, the incidence of
long-term pancreatitis was higher after EPBD. This phe-
nomenon may be due to the poor outflow of pancreatic
juice caused by hydrops ot spasm of the OS after EPBD.
The risk of pancreatitis after EPBD is also a highly dis-
puted issue, especially in America. EPBD has been aban-
doned by many endoscope doctors because they believe
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that this technology increases risk of long-term pancre-
atitis'"”. Conversely, most researchers in Asia and Europe
maintain that there is no direct consequence between
pancreatitis risk and EPBD and report that pancreatitis
usually occurs in the light or medium stage™®'*"™>'", A
retrospective study by Tsujino e# a/'” showed that among
1000 patients treated by EPBD, only 48 of them (4.8%)
experienced light to moderate pancreatitis and only one
patient (0.1%) experienced serious pancreatitis, but was
fully recovered 8 mo after treatment.

Compared to EST, the incidence of bleeding during
operation was significantly lower in EPBD, possibly due
to the protection of the sphincter of Oddi during EPBD
that is not incised directly as in EST. This advantage pro-
motes the application of EPBD for patients with poor
blood clotting abilities. A previous study of 98 patients

(4 9
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who were diagnosed with CBD stones experiencing liver
cirthosis was carried out by Tsujino ¢ a/'”. In that report,
bleeding only occurred in one patient after the EPBD
procedure, even though 31 of these patients were in
C-stage of Child-Pugh. Moreover, when faced with atypi-
cal anatomy, such as duodenal diverticulum or Billroth-
II gastrectomy history, EPBD is more suitable than EST
because EPBD can expand the OS more easily. In addi-
tion, Bergman ¢ a/” has reported that for patients with
Billroth- 1T gastrectomy history, the amount of bleeding
was significantly decreased after EPBD (EPBD »s EST:
2% vs 17%, P = 0.03).

Based on the results of this analysis, compared to
EST, EPBD decreased the incidence of long-term cho-
lecystitis and the recurrence of stones in CBD, but there
were no significant differences in the duration of long-
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term cholangitis or recurrence of stones. Some research
has suggested that EST could lead to some serious side
effects, such as exhaustive, non-reversible loss of func-
tion of the OS, although pneumobilia and bile regurgita-
tion exists in nearly 50% of patients and biliary bacterial
disease exists in nearly all patientsm]. Some complications
may be continuously affected by these conditions, such
as with acute cholecystitis and cholangitis. Our analysis
showed discordant results with long-term cholangitis,
but this may be due to the limited sample size and short
follow-up.

A study by Natsui ¢ 2/ determined that EST was
correlated with bacterial colonization in bile duct, which
could lead to chronic inflammation and fibrosis of the
bile duct system. Research by Kurumado ef 2/*" suggested
that destruction of the sphincter of Oddi could even in-
crease the risk of bile duct cancer. A retrospective study
by Kojima ez al” found that recurrence of CBD stones
was higher after EST than EPBD (17.0% »s 6.8%, P <
0.05), and the sphincter of Oddi function was protected
in 70% patients after EPBD, decreasing the recurrence
of stones. Another study reported an 8.8% recurrence
rate of stones in 837 patients after 4.4 years of follow-
up where mechanical lithotripsy usage and subsequent
cholecystolithiasis were considered risk factors for recur-
rence”

This meta-analysis was limited by two factors. First,
there was_some study selection bias that could not be
excluded easily. Secondly, the definition of short-term
and long-term complications was not completely con-
sistent. For example, complications that occurred during
24 " 15 d”" and 30 d” were all included in short-
term complications, while long-term complications in-
cluded 6 mo™, 12 mo™'"”, 16 mo"”, 23 mo, 30 mo™",
72 mo', and 81 mo'"?. These uncontrollable factors may
have affected the accuracy of this study to some extent.

In summary, in a comparison of the two treatments,
EPBD and EST, the overall stone clearance rate of
EPBD was lower and the incidence of pancreatitis with
EPBD was higher. EPBD has the advantage of decreas-
ing the incidence of long-term complications, and for
patients who have a high risk of bleeding, EPBD may be
more suitable.

COMMENTS

Background

To date, endoscopic sphincteropapillotomy (EST) and endoscopic papillary bal-
loon dilatation (EPBD) are the primary choices for the removal of common duct
stones. As a replacement for EST, EPBD is a less complicated procedure, has
fewer short-term complications, such as bleeding and perforation, and protects
the function of the Oddi sphincter. However, a heated debate still remains as to
which is the better procedure.

Research frontiers

In this report, a meta-analysis was performed to evaluate the curative effects
and safety of EST and EPBD by systematically reviewing newly published ran-
domized trials.

Innovations and breakthroughs

The meta-analysis showed that in comparison with EST, patients in the EPBD
group were younger (OR = -1.16,95%Cl: -1.49 to -0.84, P < 0.01), had lower
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rate of total stone clearance (OR = 0.64, 95%Cl: 0.42 to 0.96, P = 0.03), had
a greater use of stone extraction baskets (OR = 1.91,95%Cl: 1.41 to 2.59, P <
0.01), experienced a higher incidence of pancreatitis (OR = 2.53, 95%Cl: 1.55
to 4.13, P =0.0002) and a significantly lower incidence of bleeding (OR = 0.12,
95%Cl: 0.04 to 0.34, P < 0.01) and acute cholecystitis (OR = 0.41, 95%Cl: 0.20
to 0.84, P = 0.02). The total long-term complication rate was also significantly
reduced in the EPBD group (OR = 0.53, 95%Cl: 0.36 to 0.77, P = 0.0008).
These findings also suggest that in patients who experience a greater risk of
bleeding, EPBD may be more suitable.

Applications

A greater understanding of the advantages and disadvantages of EST and
EPBD treatments for the removal of common biliary duct stones allows clini-
cians to make appropriate treatment decisions for patients.

Peer review

The authors performed a systematic meta-analysis to investigate the curative
effect and safety between EST and EPBD. Compared with EST, in spite of the
overall stone clearance rate of EPBD is lower, and the incidence of pancreatitis
in the EPBD is higher. EPBD has the advantages to decrease the incidence of
long-term complications. For patients experiencing a greater risk of bleeding,
EPBD may be more suitable.
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