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Abstract

AIM: To investigate the rate of spontaneous passage
of single and symptomatic common bile duct (CBD)
stones < 10 mm in diameter in 4 wk with or without a
2-wk course of anisodamine.

METHODS: A multicenter, randomized, placebo-
controlled trial was undertaken. A total of 197 patients
who met the inclusion criteria were enrolled. Ninety-
seven patients were assigned randomly to the control
group and the other 100 to the anisodamine group.
The anisodamine group received intravenous infusions
of anisodamine (10 mg every 8 h) for 2 wk. The control
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group received the same volume of 0.9% isotonic sa-
line for 2 wk. Patients underwent imaging studies and
liver-function tests every week for 4 wk. The rate of
spontaneous passage of CBD stones was analyzed.

RESULTS: The rate of spontaneous passage of CBD
stones was significantly higher in the anisodamine
group than that in the control group (47.0% vs 22.7%).
Most (87.2%, 41/47) stone passages in the anisoda-
mine group occurred in the first 2 wk, and passages in
the control group occurred at a comparable rate each
week. Factors significantly increasing the possibility of
spontaneous passage by univariate logistic regression
analyses were stone diameter (< 5 mm vs = 5 mm
and < 10 mm) and anisodamine therapy. Multivariate
logistic regression analyses revealed that these two
factors were significantly associated with spontaneous
passage.

CONCLUSION: Two weeks of anisodamine administra-
tion can safely accelerate spontaneous passage of sin-
gle and symptomatic CBD stones < 10 mm in diameter,
especially for stones < 5 mm.

© 2013 Baishideng. All rights reserved.

Key words: Common bile duct stones; Anisodamine;
Spontaneous passage; Success rate; Randomized con-
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Core tip: Common bile duct (CBD) stones are known to
pass spontaneously in many patients. This phenome-
non has not been given sufficient emphasis in terms of
optimizing the timing of management of CBD stones.
We investigated the rate of spontaneous passage of
single and symptomatic CBD stones < 10 mm in diam-
eter in 4 wk with or without a 2-wk course of anisoda-
mine in a multicenter, randomized, placebo-controlled
trial. Anisodamine administration for 2 wk can safely
accelerate spontaneous passage of single and symp-
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tomatic CBD stones < 10 mm in diameter, especially
for stones < 5 mm.

Gao J, Ding XM, Ke S, Zhou YM, Qian XJ, Ma RL, Ning CM,
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sage of single symptomatic bile duct stones < 10 mm. World J
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INTRODUCTION

Gallstone disease is one of the most common digestive
diseases worldwide. Common bile duct (CBD) stones
may develop in 3%-14.7% of patients who undergo cho-
lecystectomy' . The stones can present in various ways
or may be asymptomatic. Common symptoms of CBD
stones include biliary colic, jaundice, acute pancreatitis,
acute cholangitis, or a combination of these syrnptornsm.

Management of symptomatic CBD stones has
evolved over the recent two decades and continues to
evolve™. Before the advent of laparoscopy, patients
with CBD stones requiring surgical treatment usually
underwent laparotomy with CBD exploration and T-tube
placement. Alternatively, they underwent endoscopic ret-
rograde cholangiopancreatography (ERCP)/endoscopic
sphincterotomy (EST) by endoscopistsm] to avoid surgi-
cal CBD exploration. In recent years, laparoscopic CBD
exploration has emerged as an alternative to ERCP/EST
and a successor to open CBD exploration for the man-
agement of CBD stones' 7,

The management strategy of CBD stones has focused
mainly on the choice of treatment rather than timing, A
consensus on the timing of management of symptomatic
CBD stones is lacking. Most physicians, surgeons and en-
doscopists propose that symptomatic CBD stones should
be extracted prornptlym. However, accumulating evidence
has shown that CBD stones often pass spontaneously,
which raises the possibility of avoiding CBD intervention
altogether“’m(’]. The reported prevalence of spontaneous
passage varies considerably, mainly because of different
inclusion critetia and research methods used™" ", but au-
thors conclude that a significant portion of CBD stones
may pass spontaneously with conservative treatment and
do not need to be extracted by surgical or endoscopic
means.

Spontaneous passage of CBD stones is dependent
upon relaxation of the sphincter of Oddi. Hence, it is
logical to use a medication to relax the sphincter of Oddi
to accelerate the passage of CBD stones. Anisodamine,
6(s)-hydroxyhyoscyamine, is a belladonna alkaloid derived
from the Chinese medicinal herb Scopolia tangutica Maxim
of the Solanaceae family. It appears to be a non-selective
M-cholinergic antagonist presumably capable of block-
ade at all M-choline receptor subtypesmm. Little clinical
information is available regarding its toxicity in humans.
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Based upon animal studies, it is less toxic than atropine
or scopolamine“s]. Since the late 1970s in China, aniso-
damine has been employed almost exclusively as an OTC
anti-spasmodic agent for relieving colic pain in the treat-
ment of CBD stones!"".

We first attempted to use anisodamine to aid sponta-
neous passage of symptomatic CBD stones by prolong-
ing its use to 2 wk in 2007, and noticed that it might ac-
celerate their spontaneous passage. In 2009, we initiated
a prospective, randomized, placebo-controlled trial to
observe the rate of spontaneous passage of single and
symptomatic CBD stones < 10 mm diameter in 4 wk
with or without a 2-wk course of anisodamine.

MATERIALS AND METHODS

Design

This study was a multicenter, randomized, placebo-
controlled trial comparing the rate of spontaneous pas-
sage of single and symptomatic CBD stones < 10 mm
in diameter in 4 wk with or without a 2-wk course of
anisodamine. The following hospitals in China partici-
pated in the study: Beijing Chaoyang Hospital affiliated
to Capital Medical University, Beijing, China; 254 Hospi-
tal of PLA, Tianjin, China; Chaoyang Central Hospital,
Liaoning, China; and Zhanhua People’s Hospital, Shan-
dong, China. Each center obtained approval from the
responsible ethics committee according to the standards
of the Declaration of Helsinki before the trial according
to the current practice and guidelines in China. The first
or primary approval of the study was obtained at the
Beijing Chaoyang Hospital affiliated to Capital Medical
University. All research personnel and collaborators were
trained accordingly.

All patients with CBD stones were informed of the
currently available therapies to extract stones from the
bile duct: ERCP/EST, laparoscopic surgety, ot laparoto-
my. All patients were informed of the potential morbidity
of each endoscopic or surgical procedure. All partici-
pants provided written informed consent for inclusion in
the study. Patients were recruited into the study between
January 2009 and April 2013.

Patients were enrolled if they met the following three
inclusion criteria: (1) clinical presentation was consistent
with biliary colic, cholangitis, jaundice, or/and acute pan-
creatitis. Jaundice was defined as a bilirubin level of > 50
umol/L (normal range, 7-20 umol/L). Acute pancreatitis
was defined by at least two of the following criteria: char-
acteristic abdominal pain, serum amylase and/or lipase
values exceeding three times the upper limit of normal,
and a computed tomography (CT) scan demonstrating
the characteristic changes of acute pancreatitism; (2) ab-
normal liver function: high serum levels of aminotrans-
ferase, alkaline phosphatase, or y-glutamyl transpeptidase
of more than twice the normal values; and (3) a single
CBD stone < 10 mm in diameter confirmed by conven-
tional CT or magnetic resonance cholangiopancreatogra-

phy (MRCP).
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Exclusion criteria were: (1) histories of emergency
ERCP/EST or other procedures for severe cholangitis or
pancreatitis; (2) CBD stones > 10 mm (which rarely pass-
es spontaneously); and (3) contraindications to the use of
anisodamine, such as glaucoma or cerebral hemorrhage.

Patients were assigned to the control group or aniso-
damine group by a computerized randomization process,
and all patients were blinded to the allocation.

Treatment protocol

For patients with jaundice or isolated abnormal liver test
results, a pharmacological strategy for protection against
liver injury was adopted: vitamin E, vitamin C, glutathi-
one and tiopronin. Patients with biliary colic were treated
with non-steroidal anti-inflammatory drugs for pain re-
lief*. Patients with cholangitis were treated with antibiot-
ics. For patients with acute pancreatitis, support measures
were adopted: aggressive hydroelectrolytic replacement,
analgesia and nutritional support treatment.

Patients in the anisodamine group received intrave-
nous infusions of anisodamine (10 mg every 8 h) for
2 wk in addition to the treatments mentioned above.
Anisodamine was terminated within the following 2 wk.
Patients in the control group received the same volume
of 0.9% isotonic saline for 2 wk in addition to the treat-
ments mentioned above.

Patients who developed severe pancreatitism], severe
cholangitis[zﬂ, or aggravated jaundice during this conser-
vative treatment period dropped out of the study.

Data collection

All data (demographic characteristics, nature of clinical
presentation, imaging reports, and laboratory results)
were collected for analyses by two trained physicians.
Imaging reports were completed by two radiologists who
had > 10 years of experience and were blinded to the al-
location.

Study endpoints

The primary endpoint of the study was the rate of spon-
taneous passage of CBD stones in 4 wk. The secondary
endpoints were the safety of anisodamine and the drop-
out rate.

All patients underwent monitoring »iz conventional
CT or MRCP and liver-function tests at a 1-wk interval
for 4 wk. Spontaneous passage of CBD stones was de-
fined as no signs of CBD stones upon CT or MRCP and
normal results of liver function tests after conservative
treatment.

Patients who experienced successful passage of CBD
stones underwent only laparoscopic cholecystectomy (LC)
without CBD intervention. However, if they did not ex-
perience successful passage, LC and laparoscopic CBD
exploration via the transcystic or transduction route were
performed. Patients with a history of cholecystectomy
did not receive further treatment after successful passage
of CBD stones. However, if the CBD stones failed to
pass spontaneously, the patients underwent ERCP/EST.
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Statistical analysis
Frossatd et al” reported that the rate of spontaneous
passage of CBD stones within 1 mo was 21%. We es-
timated that the rate of spontaneous passage of CBD
stones was 20% because the patients and research meth-
ods in the present study were similar to those of Frossard
et al”. Furthermore, the number of patients predicted
to be necessary for statistical validity was based on the
premise of improving the rate of spontaneous passage
of CBD stones from 20% to 40%, with alpha set at 0.05
and beta set at 0.2, yielding a power of 80%. A two-tailed
test was used. We calculated that 82 patients would be
required in each arm of the study for a total projected
study population of 164 patients. After taking a dropout
rate of 20% into account, 197 patients would be required.
Continuous data are the mean = SD, and an inde-
pendent 7 test was used to examine differences between
the two groups. Categorical variables were presented as
number (%) and analyzed using the ” test or Fisher’s ex-
act test. A stepwise logistic regression model was used to
determine the effects of multiple factors on spontaneous
passage. Significance was accepted at the 5% level. All
Cls were reported at the 95% level. All statistical com-
putations were undertaken using Statistical Package for
the Social Sciences ver15.0 (SPSS, Chicago, 1L, United
States).

RESULTS

Of the 450 patients with CBD stones who were screened
at the four participating hospitals of the study between
January 2009 and April 2013, 197 met the inclusion cri-
teria and were enrolled (Figure 1). Ninety-one (46.2%)
patients were male and 106 patients were female (53.8%).
Ninety-seven patients were randomized to the control
group, and 100 to the anisodamine group. No difference
in baseline patient characteristics was observed between
control and anisodamine groups (Table 1). During the
period of conservative treatment, 11 (5.6%) patients (4
in the control group and 7 in the anisodamine group)
dropped out because of aggravation of cholangitis (8
patients), pancreatitis (1 patient) and jaundice (2 patients).
For these patients, laparoscopic cholecystostomy was car-
ried out in 1 patient, percutaneous transhepatic gallblad-
der drainage in 2 patients, and ERCP/EST in 8 patients.
There was no mortality in the 11 patients.

Spontaneous passage of CBD stones occurred in
22.7% (22/97) and 47.0% (47/100) of patients in control
and anisodamine groups, respectively (P < 0.05) (Figure
2, Table 2). For subgroup patients with stones < 5 mm
in diameter, this rate was significantly higher in the ani-
sodamine group than that in the control group (71.7%
vs 31.8%, P < 0.05), and for those with stones of = 5
mm and < 10 mm, this rate was also significantly higher
in the anisodamine group than that in the control group
(27.3% vs 15.1%, P < 0.05) (Table 2). In the control
group, the rate of spontaneous passage of CBD stones
in each of the 4 wk was not significantly different (P >
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450 patients were screened

253 were excluded
230 did not meet the inclusion criteria

197 underwent randomization

13 declined to participate
10 had other reasons for not participating

97 were assigned to the control group

100 were assigned to the anisodamine group

4 dropped out for aggravation
of cholangitis (7 = 3) and

pancreatitis (7 = 1)

93 completed the study

Figure 1 Enroliment and outcomes.

7 dropped out for aggravation of
cholangitis (7 = 5) and jaundice
(n=2)

93 completed the study

Figure 2 A 60-year-old male with gallstones and a common bile duct stone of 7.0 mm in diameter received anisodamine for 2 wk. The common bile duct (CBD)
stone passed spontaneously within 2 wk after treatment. A: Magnetic resonance imaging (MRI) on cross-sectional T2-weighted imaging showing a filling defect in the
CBD; B: Magnetic resonance cholangiopancreatography (MRCP) showing a 7-mm filling defect in the dilated CBD; C: Repeat MRI in the second week after conserva-
tive treatment illustrating that the CBD is clear of calculi; D: MRCP showing no signs of CBD stones.

0.05). In contrast, in the anisodamine group, the rate of
spontaneous passage of CBD stones in the first 2 wk us-
ing anisodamine was significantly higher than that in the
latter 2 wk without anisodamine treatment (P < 0.05),
(Table 2). All 197 patients with symptomatic CBD stones
experienced 1-3 attacks of biliary colic during follow-up.
It was difficult to verify whether the stone passed during
the colic attack or whether it passed silently.

Table 3 lists the results of univariate and multivari-
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ate logistic regression models constructed to identify the
predictors for spontaneous passage. Factors significantly
increasing the possibility of spontancous passage by uni-
variate logistic regression analyses were the diameter of
the CBD stone and anisodamine therapy. Furthermore,
multivariate logistic regression analyses also revealed that
the factors associated with spontancous passage included
the diameter of the CBD stone (OR = 3.095; 95%ClI:
1.927-4.970; P = 0.000) and anisodamine therapy (OR =
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Table 1 Baseline characteristics of patients 7 (%)

Control group Anisodamine group P value

n = 97) (n = 100)
Age (yr) 59.1+10.9 58.0+124 0.564
Sex 0.422
Male 42 (43.3) 49 (49.0)
Female 55 (56.7) 51 (51.0)
Main presentations
Biliary colic 40 (41.2) 44 (44.0) 0.695
Cholangitis 25 (25.8) 27 (27.0) 0.845
Jaundice 20 (20.6) 19 (19.0) 0.776
Acute pancreatitis 12 (12.4) 10 (10.0) 0.597
Median time interval from symptom onset to hospital admission 0.606
<24h 84 (86.6) 89 (89.0)
=24hand <48h 13 (13.4) 11 (11.0)
Imaging methods for diagnosis 0.918
Conventional CT 82 (84.5) 84 (84.0)
MRCP 15 (15.5) 16 (16.0)
Median diameter of CBD 0.54 +£0.24 0.55+0.24 0.837
stone
Minimum, mm 0.3 0.3
Maximum, mm 1.0 1.0
Diameter of CBD stone 0.959
<5mm 44 (45.4) 45 (45.0)
= 5mm and < 10 mm 53 (54.6) 55 (55.0) .
Median diameter of CBD 12.6+43 129+3.8 0.683
Minimum, mm 8.0 8.3
Maximum, mm 23.0 25.0
History of cholecystectomy 0.856
Yes 27 (27.8) 29 (29.0)
No 70 (72.2) 71 (71.0)

CT: Computed tomography; CBD: Common bile duct; MRCP: Magnetic
resonance cholangiopancreatography.

3.534; 95%CI: 1.810-6.902; P = 0.000). Clinical presenta-
tion did not significantly influence the rate of spontane-
ous passage (Table 3).

Among the 69 patients whose CBD stones passed
spontaneously, 50 patients with gallstones underwent L.C
and avoided CBD intervention, and the other 19 patients
with a history of cholecystectomy did not receive addi-
tional treatment. Among the 117 patients who failed to
pass CBD stones, 85 patients with gallstones underwent
LC and laparoscopic CBD exploration (56 trans-ductal
and 29 trans-CBD), and 32 patients with a history of
cholecystectomy underwent ERCP/EST to remove CBD
stones. No patient underwent conversion to open sur-
gery. Exploration of the CBD and common hepatic duct
in all of these patients found stones, which were removed
using a Dormia basket or flushed into the duodenum.
The CBD was closed over an appropriately sized T-tube
in 29 patients by incising and opening the CBD directly
with stone retrieval after the stones were removed under
endoscopic visualization. T-tube cholangiography was
undertaken 21 d or later postoperatively, and the T-tube
was removed if abnormalities were not observed.

Tachyarrhythmia, palpitations, blurred vision and
severe retention of utine were not observed in the aniso-
damine group. Of 100 patients in the anisodamine group,
11 patients experienced a dry mouth occasionally, which
disappeared immediately after withdrawal of anisodamine.
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Table 2 Rate of spontaneous passage of common bile duct

stones

Diameter of CBD Control group Anisodamine group P value
stone n = 97) (n = 100) (intergroup)
<5mm 31.8% (15/44)  71.1% (31/45) 0.001
=5mmand <10 mm 15.1% (7/53) 27.3% (16/55) 0.044

Total 22.7% (22/97)  47.0% (47/100) 0.000
Within-group P 0.014 0.000

Week 1 5.2% (5/97) 17.0% (17/100) 0.008
Week 2 5.4% (5/92) 28.9% (24/83) 0.000
Week 3 6.9% (6/87) 5.1% (3/59)" 0.740
Week 4 7.4% (6/81) 5.4% (3/56)" 0.737
Total 22.7% (22/97)  47.0% (47/100) 0.000
Within-group P 0.907 0

P < 0.05 vs week 1; P < 0.05 vs week 2. CBD: Common bile duct.

DISCUSSION

This study was designed to investigate the rate of spon-
tanecous passage of single and symptomatic CBD stones

with the aid of a 2-wk course of anisodamine in symp-
tomatic patients to demonstrate the role of conservative
treatment for symptomatic CBD stones. The results of
the study showed that 47.0% (47/100) of CBD stones
passed spontancously in the anisodamine group, and
87.2% (41/47) of the passages occurred in the first 2
wk with anisodamine treatment. However, only 22.7%
(22/97) of patients passed CBD stones spontaneously in
the control group, with comparable rates of spontane-
ous passage cach week. Multivatriate analyses indicated
that anisodamine therapy carried a substantial advantage
for accelerating the spontaneous passage of CBD stones.
Morteover, stones < 5 mm in diameter were more likely
to pass spontaneously, and spontaneous passage was not
related to the clinical presentation. This finding would
be useful for clinicians to predict which patients might
pass stones spontaneously and to make rational clinical
judgments.

Most clinicians specializing in hepatobiliary medicine
are familiar with spontaneous passage of CBD stones,
and such passage is recognized in the literature!™"” ",
Collins e# a" reported that 12/34 of silent CBD stones
confirmed by intraoperative cholangiography in selec-
tive LC passed spontancously 6 wk after the procedure.
Frossard ez al” evaluated the prevalence and time-course
of CBD stone passage in symptomatic patients by analyz-
ing discrepancies between endoscopic ultrasonography
and ERCP as a function of the time elapsed between
these two procedures. They found that the rate of spon-
taneous passage of CBD stones was 21% (12/57), and
that the rates of spontaneous passage in different periods
(from 6 h to 3 d and from 3 to 27 d) were 21% (8/37)
and 20% (4/20), respectively. They also concluded that
stone diameter was the only factor that predicted passage,
and that the rate of spontaneous passage of stones with
a diameter of > 8 mm was only 4.3% (2/47). Tranter et
al" conducted a study in 1000 patients to determine the
rate of spontaneous passage of CBD stones and related it
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Table 3 Factors associated with spontaneous passage of common bile duct stones in univariate and multivariate logistic regression

models

Parameters Univariate analyses Multivariate analyses
OR 95%CI P value OR 95%ClI P value
Age 1.141 0.735-1.724 0.534
Sex 0.980 0.545-1.763 0.947
Main presentation 1.001 0.754-1.328 0.994
Diagnosis by imaging method 0.976 0.438-2.177 0.954
Diameter of CBD stone 2.847 1.819-4.458 0.000 3.095 1.927-4.970 0.000
Median diameter of CBD 1.331 0.726-2.041 0.342
History of cholecystectomy 1.070 0.557-2.054 0.839
Anisodamine treatment 3.023 1.632-5.600 0.000 3.534 1.810-6.902 0.000
Median time interval from onset to hospital 0.596 0.252-1.412 0.240
admission

CBD: Common bile duct.

to the various presentations of CBD stones. They found
that 390/532 CBD stones passed spontaneously, but they
did not specify the observation period. Lefemine e a/"”
retrospectively investigated 108 patients presenting with
jaundice due to CBD stones, and found that spontaneous
passage of CBD stones occurred in 60 (55.6%) of 108
patients within approximately 4 wk. The inclusion criteria
of the latter two studies'™*'"” were not strict: patients with
a history of jaundice, pancreatitis, abnormal results of liv-
er function tests, or a dilated CBD were assumed to have
a history of CBD stones. Therefore, the reported rates of
spontaneous passage were probably overestimated.

Reported rates of spontancous passage of CBD
stones vary mainly because of different inclusion criteria
and research methods used™”"”. However, studies have
demonstrated that a significant portion of CBD stones
can pass spontanecously through the sphincter of Oddi
into the duodenum with conservative treatment. How-
ever, further investigation is required to clarify the true
potential of spontaneous passage of symptomatic CBD
stones of different diameters because this potential is re-
lated closely to clinical decision-making for patients with
symptomatic CBD stones. The present study was the first
randomized study to investigate the rate of spontane-
ous passage in selected patients with CBD stones with
the aid of a 2-wk course of anisodamine, and no studies
have focused on other pharmacologic therapies for CBD
stones. We showed not only the rate of spontanecous pas-
sage of CBD stones < 10 mm in the control arm, but
also confirmed that anisodamine effectively and safely
accelerated the spontancous passage of CBD stones in
these patients.

Tranter ez a/'" found that spontaneous passage of
CBD stones occurred more commonly in patients with
pancreatitis, biliary colic, and cholecystitis, but less com-
monly in jaundiced patients. They explained that patients
with jaundice may be treated more quickly than other
patients, allowing less time for spontaneous passage. The
present study did not support this finding. We did not
identify a particular characteristic of the patients who
failed to pass stones spontaneously during the same ob-
servation period. Therefore, we concluded that spontane-
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ous passage was not related to the presentation.

The limitation of this study was that the attending
physicians were not blinded to the patient allocation. To
address this, all physicians underwent strict and standard-
ized training based on the treatment protocol. This train-
ing stressed that all patients should be treated with the
same demeanor regardless of their randomized treatment
arm.

In conclusion, 2 wk of anisodamine administration
can safely accelerate spontancous passage of single and
symptomatic CBD stones < 10 mm in diameter in symp-
tomatic patients. These findings suggest that conservative
treatment may be regarded as first-line management for
these patients, especially for those with a stone < 5 mm.

COMMENTS

Background

Common bile duct (CBD) stones are known to pass spontaneously in many
patients. This phenomenon has not been given sufficient emphasis in terms of
optimizing the timing of management of CBD stones. Anisodamine has been
used as an antispasmodic agent for relieving colic pain in the treatment of CBD
stones in China for more than 40 years. The authors hypothesized that ani-
sodamine therapy can accelerate the passage of CBD stones by relaxing the
sphincter of Oddi. The rate of spontaneous passage of single and symptomatic
CBD stones < 10 mm in 4 wk with or without a 2-wk course of anisodamine,
was investigated.

Research frontiers

The management of CBD stones has focused mainly on the choice of treatment
rather than its timing. Consensus on the timing of management of symptomatic
CBD stones is lacking. Most physicians, surgeons and endoscopists propose
that symptomatic CBD stones should be extracted promptly. However, accumu-
lating evidence has shown that CBD stones often pass spontaneously, which
raises the possibility of avoiding CBD intervention.

Innovations and breakthroughs

The results of the present study suggested that anisodamine administration for
2 wk can safely accelerate spontaneous passage of single and symptomatic
CBD stones < 10 mm in symptomatic patients. These findings indicated that
conservative treatment could be the first-line management for these patients,
especially for those with stones < 5 mm in diameter.

Applications

The results of the present study suggest that 2 wk of anisodamine administra-
tion can safely accelerate spontaneous passage of single and symptomatic
CBD stones < 10 mm in diameter in symptomatic patients. These findings
indicated that conservative treatment could be the first-line management for
these patients, especially for those with stones <5 mm.
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Peer review

The authors undertook a randomized controlled trial investigating if anisoda-
mine accelerated spontaneous passage of single symptomatic CBD stones <
10 mm in diameter. The study was well conducted and the results are interest-
ing that 47.0% of CBD stones < 10 mm in diameter passed spontaneously
with the aid of a 2-wk course of anisodamine.
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