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Abstract

AIM

To evaluate the rate of recurrence of symptomatic chol-
edocholithiasis and identify factors associated with the
recurrence of bile duct stones in patients who underwent
endoscopic retrograde cholangiopancreatography (ERCP)
and endoscopic sphincterotomy (EST) for bile duct stone
disease.

METHODS

All patients who underwent ERCP and EST for bile duct
stone disease and had their bile duct cleared from
1/1/2005 until 31/12/2008 was enrolled. All symptomatic
recurrences during the study period (until 31/12/2015)
were recorded. Clinical and laboratory data potentially
associated with common bile duct (CBD) stone recurrence
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were retrospectively retrieved from patients’ files.

RESULTS

A total of 495 patients were included. Sixty seven (67)
out of 495 patients (13.5%) presented with recurrent
symptomatic choledocholithiasis after 35.28 + 16.9
mo while twenty two (22) of these patients (32.8%)
experienced a second recurrence after 35.19 + 23.2 mo.
Factors associated with recurrence were size (diameter)
of the largest CBD stone found at first presentation (10.2
+ 6.9 mm s 7.2 £ 4.1 mm, P = 0.024), diameter of the
CBD at the first examination (15.5 £ 6.3 mm vs 12.0
+ 4.6 mm, P = 0.005), use of mechanical lithotripsy
(ML) (P = 0.04) and presence of difficult lithiasis (P =
0.04). Periampullary diverticula showed a trend towards
significance (P = 0.066). On the contrary, number of
stones, angulation of the CBD, number of ERCP sessions
required to clear the CBD at first presentation, more than
one ERCP session needed to clear the bile duct initially
and a gallbladder in situ did not influence recurrence.

CONCLUSION

Bile duct stone recurrence is a possible late complication
following endoscopic stone extraction and CBD clearance.
It appears to be associated with anatomical parameters
(CBD diameter) and stone characteristics (stone size, use
of ML, difficult lithiasis) at first presentation.

Key words: Bile duct stone disease; Common bile duct
angulation; Choledocholithiasis; Endoscopic retrograde
cholangiopancreatography; Endoscopic sphincterotomy;
Recurrence of choledocholithiasis
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INTRODUCTION

Endoscopic retrograde cholangiopancreatography
(ERCP) is widely accepted as the modality of choice for
the endoscopic removal of bile duct stones. Endoscopic
sphincterotomy (EST) since its introduction in 19742,
has been extensively used for the endoscopic extraction
of bile duct stones. Endoscopic techniques for stone
removal are generally considered both safe and
effective but, their invasive nature cannot preclude
the possibility of complications. In fact complications
can occur even in the hands of the most seasoned
expert’®. They can be broadly classified, depending
on their timing, as early (up to 3 d post-procedure) or
late (> 3 d)M. Early complications are mostly related
with sedation and endoscopy like bleeding, infection,
pancreatitis, perforation, cardiopulmonary events, while
late complications concern mainly stent infections due
to long-term/permanent stent deployment and post-
procedural duct/sphincter of Oddi (SO) inflammatory
changes (i.e., ampullary stenosis) because of ductal/SO
manipulation™. Although not officially listed as a late
complication of ERCP in various guidelines®, recurrence
of choledocholithiasis is considered to be one by many
authors®®”), Rates of recurrence vary across different
studies, ranging from 4% to 24% (variable intervals of
follow-up of up to 15 years)®'”, The goal of this paper
is to evaluate the rate of recurrence of symptomatic
choledocholithiasis and identify factors associated with the
recurrence of bile duct stones in patients who underwent
endoscopic retrograde cholangiopancreatography (ERCP)
and endoscopic sphincterotomy (EST) for bile duct stone
disease.

Core tip: Recurrence of choledocholithiasis is considered
a late complication following endoscopic extraction of bile
duct stones. There are various factors associated with
the risk of recurrence. In our study the rate of recurrence
was 13.5%. Although univariate analysis identified four
different risk factors associated with both anatomical
parameters (common bile duct diameter) and stone
characteristics (stone size, use of mechanical lithotripsy,
difficult lithiasis), multivariate analysis confirmed only
bile duct diameter as being important. The underlying
pathogenetic mechanism of recurrence is likely multi-
factorial in nature. Bile stasis, duodenal - biliary reflux
and unfavorable stone characteristics probably contribute
towards stone reformation.

Konstantakis C, Triantos C, Theopistos V, Theocharis G, Maroulis
I, Diamantopoulou G, Thomopoulos K. Recurrence of choledo-
cholithiasis following endoscopic bile duct clearance: Long term
results and factors associated with recurrent bile duct stones. World
J Gastrointest Endosc 2017; 9(1): 26-33 Available from: URL:
http://www.wjgnet.com/1948-5190/full/v9/i1/26.htm DOI: http://
dx.doi.org/10.4253/wjge.v9.i11.26
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MATERIALS AND METHODS

Patients

We retrospectively studied a group of patients who
underwent ERCP and EST for bile duct stone disease
at a tertiary center, Department of Gastroenterology
of the University hospital of Patras from 1/1/2005 until
31/12/2008. Only patients in whom complete and
successful clearance of the common bile duct (CBD)
from stones was achieved were included in the study
irrespectively of the number of sessions required to
fulfill that requirement. Patients with difficult bile duct
stones (large bile duct stones (> 10 mm) and/or
multiple stones (= 3) or impacted stones)™ or residual
choledocholithiasis were included in the study as long
as a patent CBD was achieved in their baseline or any
of their subsequent follow-up examinations. Patients
with known residual CBD stones (unable to be extracted
or referred for surgical treatment), pancreatic/biliary
malignant disorders and benign biliary strictures (usually
post - surgery) were excluded from the study, finally
patients with indwelling biliary stents (permanent or
long standing) and patients that were lost to follow - up
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were also excluded. Every patient with gallbladder stones
was instructed to remove his/her gallbladder surgically
after the first (baseline) clearance of the bile duct (if a
cholocystectomy was not already performed). All patients
were followed up until either termination of the study
(31/12/2015) or when they died.

For the purpose of studying recurrence associated
risk factors we created two (2) groups. In the first group
all patients with a history of symptomatic recurrence
were enrolled (after applying exclusion criteria). An
equal number (1:1) of age / gender - matched control
patients was selected from the pool of recurrent free
patients (group two).

Endoscopic treatment

Written informed consent for the ERCP was obtained
from all the patients undergoing the procedure.
Preparation included local anesthesia of the pharynx
using 10% xylocaine, and conscious sedation of the
patient with the use of (IV) midazolam - pethidine.
Reversal agents (flumazenil) were used when indicated.
Antibiotic prophylaxis was used in accordance with
published guidelines at the time, the exact regimen
depending on the appropriate clinical indication*?. ERCP
was performed using a side-view endoscope (Olympus
Optical Corporation, Tokyo, Japan). In patients with native
papilla EST was performed, after deep canullation of the
CBD with the help of a guidewire, using a standard pull-
type papillotome according to the standard technique.
Before performing the EST a cholangiogram (using a
diluted contrast medium) was attainted to confirm CBD
stones. Under fluoroscopic/endoscopic guidance stones
were removed from the CBD, mainly with the use of
ballon catheters and occasionally with dormia retrieval
baskets. Patients with difficult stones were treated with
either mechanical lithotripsy at the same session or use
of temporary plastic stents. Patency of the CBD/clearance
of stones was evaluated by absence of any filling defects
at the final cholangiogram. During the enroliment period
(2005-2008) large balloon dilation was not a common
practice. As such it was not exercised by our unit.

Study of the cholangiograms

Size and number of CBD stones were assessed on the
cholangiogram after optimum opacification of the CBD.
Stone size was assessed by comparing the diameter
of the stone to the (relevant size of the) shaft of the
endoscope on the cholangiogram. CBD diameter was
measured in a similar manner. Likewise CBD angulation(s)
were also calculated from postoperative cholangiograms.
All calculations were independently validated by a
second observer and any interobserver differences were
expressed as mean values.

Data collection and definitions
All data was extracted from the first (baseline) ERCP of
all patients.
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The following parameters were recorded and inves-
tigated for the purpose of studying risk factors. (1) Basic
demographics: sex and age; (2) Diameter of the CBD
(mm); (3) Stone characteristics: Size (mm) (defined as
the diameter of the largest stone), number of stones,
difficult CBD lithiasis (defined as presence of large
bile duct stone (> 10 mm) and/or multiple stones
(= 3) and/or impacted stones'"); (4) Angulation of
the CBD: Two (2) different angulation scores were
assessed (Figure 1)"*'*: (5) Juxtapapillary duodenal
diverticula; (6) Timing of recurrences (early vs late);
(7) Use of mechanical lithotripsy (ML); (8) Number of
ERCP session required to clear the Bile Duct; and (9)
Past medical history: Surgical (mainly hepatobililiary/
pancreatic): (1) Biliary - enteric anastomosis (BEA); (2)
Altered stomach anatomy (gastrectomy or other); and (3)
Cholocystectomy/remaining gallbladder (gallbladder that
was not surgically removed, termed gallbladder in situ)/
gallbladder stones (chololithiasis).

Stone recurrence, for the purpose of this study,
was defined by the confirmation of the presence of a
CBD stone in the appropriate clinical context at least 6
mo after previous (complete) CBD stone removal by
ERCP was achieved. Thus we evaluated only clinically
significant recurrences (patients exhibiting relevant
hepatobiliary symptoms like pain and jaundice).

Multiple recurrences were defined as 2 or more
stone recurrences after the first ERCP. In this study early
recurrence was defined as a recurrence that occurred
up to (and including) 24 mo after the baseline ERCP that
CBD patency was achieved (this term applies only to
first recurrence episodes). A recurrence after the first 24
month was termed a late one.

Follow-up

Clinical and laboratory data potentially associated
with common bile duct (CBD) stone recurrence were
retrospectively retrieved from patients’ files. Our de-
partment belongs in a tertiary hospital. Our hepatobiliary
unit acts as regional referral center. The likelihood of
patients being referred to another unit would be truly
improbable.

Statistical analysis

Clinical and ERCP related factors that might have con-
tributed to the recurrence of common bile duct stones
were evaluated. All these parameters were correlated
with recurrence, initially by using univariate analysis.
Continuous variables were expressed as mean = SD
and were compared by using Student's t-test. Cate-
gorical variables were expressed as percentages and
differences between groups were tested for significance
by using the 5 test. Variables found to be significant
in the univariate analysis (P-value less than 0.05) were
included in a multivariate stepwise logistic regression
model. All analyses were conducted by using statistical
software SPSS, version 20 (SPSS, Inc, Chicago, IL,
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Figure 2 Study flowchart. ERCP: Endoscopic retrograde cholangiopancreatography.

United State).

RESULTS

Between January 2005 and (including) December 2008,
511 unique patients were treated in our center for
choledocholithiasis/microcholedocholithiasis (Figure 2).
All symptomatic recurrences for the study period (until
December 2015) were recorded, after applying exclusion
criteria. Sixteen patients that were lost to follow - up were
dropped from the study. Sixty-seven (67) out of 495
patients (13.5%) presented with recurrent symptomatic
choledocholithiasis after 35.28 £ 16.909 (7-96) mo
while twenty-two (22) of these patients (32.83% of the
recurrent) experienced a second recurrence after 35.19
+ 23.22 (9-78) mo. A 3“ recurrence occurred to 6 (8.9%)
of the recurrent patients at 16.83 + 15.3 mo (Table 1).
The number of procedures/ERCPs required to treat

WJGE | www.wjgnet.com
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Figure 1 Common bile duct angulation calculation methods.
Accumulative score (A and B): The axis (red line) runs through
the center of the CBD. Each internal angle was measured at
the angulation of the proximal (A) and distal (B) bile duct level
respectively. The values of both angles were added (A + B). If either
part of the CBD was not angulated a set score of 180 was used'"”.
Minimal angle score (C): Angulation (A) was measured as the
sharpest angle along the CBD from 1 cm below the bifurcation to 1
cm above the papilla™. CBD: Common bile duct.

the recurrent population (baseline ERCP, recurrence
examinations including any follow-up procedures that
were required to achieve CDB patency) is summarized in
Table 2. An impressive total of 199 ERPCs was required
to treat the 67 recurrent patients over time. On the other
hand for the 67 controls a total of 89 ERCP sessions was
needed.

Early recurrences (recurrence during the first 24
mo after the baseline ERCP) occurred in 21/67 patients
(46/67 late).

Multiple recurrences occurred in 22 patients (Table 1).
We have found that an early recurrence predisposes to
multiple recurrences more often than a late one. Thirteen
(13) out of the 21 early recurrent patients (13/21) had
a second recurrence, while only 14/46 of those with late
recurrence suffered from a second episode (P = 0.0025).

For the purpose of studying risk factors, the 67
patients with a history of symptomatic recurrence were

January 16, 2017 | Volume 9 | Issuel |



Konstantakis C et a/. Recurrence of choledocholithiasis, rate and clinical - associated factors

Table 1 Number and percentage of patients who experienced
one or more (up to five) symptomatic recurrences

Patients (7 = 67) n (%)

45 (67.1)
16 (23.8)
4(59)
1(15)
1(1.5)

No. of recurrences

g s W N =

Most of the patients experienced only a single episode (67%).

Table 2 Number and percentage of endoscopic retrograde chol-
angiopancreatography required to treat patients with recurrence

No. of ERCP sessions Patients (7 = 67) n (%)

2 31 (46)
3 16 (23.8)
4 13 (19)
5 5 (7.46)
6 2(2.98)

ERCP: Endoscopic retrograde cholangiopancreatography.

compared to a group of 67 age/gender - matched control
patients that were selected from a pool of 428 patients
with a recurrent free history. Baseline characteristics for
both groups are presented in Table 3.

No significant differences were found with regard to age,
sex, previous surgical history (including cholecystectomy
before the baseline (first) ERCP and biliary, gastric surgery)
and mean follow -up time between the groups.

Table 4 summarizes the risk factors for recurrence
that were evaluated.

Logistic regression analyses were performed to identify
the risk factors for stone recurrence, including both
baseline characteristics and ERCP-related parameters.
Univariate analysis revealed that diameter of the CBD,
size (diameter) of the largest CBD stone, use of ML and
difficult lithiasis were associated with stone recurrence.
Multivariate analysis revealed that CBD diameter was the
only independent risk factor associated with CBD stone
recurrence (OR = 1.116, 95%CI: 1.005-1.277, P = 002).

DISCUSSION

The recurrence of CBD stones is a possible outcome
following endoscopic clearance™®!. Rates of recurrence
in the literature vary with some authors estimating them
being as high as 24%®'". So although it is considered
a late complication of stone extraction, it certainly is not
a rare one. Many authors report that most recurrences
of bile duct stones take place in the first 3 years™>*®,
the limit between recurrence and residual stone disease
is somewhat arbitrary with many authors advocating for
the threshold of 5" to 6"*! mo.

Bile duct stones (and as a result also recurrent
stones) are classified as primary or secondary stones,

JBaishideng® W]GE I WWW.W].gnet.COm
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Table 3 Baseline characteristics of the study groups

Variable Recurrence group Control group P value
n = 67) (n = 67)

Age, yr 71.2+124 719+ 12.6 0.82

Sex, male 26/67 28/67 0.86

History of cholecystectomy 37 40 0.73

before first ERCP

BEA/ gastric surgery 4 2 0.68
(2 billroth, 2 BEA) (1 billroth, 1 BEA)

Mean follow-up time, 70,1 £31.7 68.5 +36.1 0.8

mo (2-121) (1-129)

Recurrence group: Patients with a history of recurrent common bile duct
stones; Control group: Patients with a history of non recurrent common
bile duct stones; BEA: Biliary enteric anastomosis.

both with different pathogenesis and etiologies"”’. A
stone is termed primary when located at the site of its
formation, while a secondary stone is a stone that has
migrated from the site of its origin (in this case usually
the gallbladder). Thus, primary CBD stones form de
novo in the CBD, these are usually brown pigment
(calcium bilirubinate) stones, where they remain either
uneventfully or until they are implicated in a clinical
sequela (e.g., cholangitis)!"®. Secondary CBD stones
are commonly associated with migrating gallbladder (or
rarely intrahepatic) stones and thus consist mainly of
cholesterol.

There’s a plethora of risk factors related with recur-
rence of choledocholithiasis proposed in the literature;
many of these are summarized in Table 5.

The putative mechanism responsible for stone
recurrences still eludes us. In some cases, like secondary
CBD stones in patients with concurrent chololithiasis,
the underlying cause is in most probability also the most
obvious one (i.e., stone migration from the stone-ridden
gallbladder to the CBD). After reviewing the literature
it is obvious that there is no consensus reached in the
scientific community on the exact mechanism. We could
argue that at the present there are two dominating
theories.

Endobiliary bile stasis (endo - Bi.S.)"*"***!

The term endobiliary bile stasis encloses a variety of
risk factors that predispose to biliary stasis, delayed
biliary emptying and/or impaired biliary flow. Acute
distal CBD angulation, oblique CBD angulation, CBD
dilation, periampullary diverticula, billiary strictures,
papillary stenosis, cirrhosis, cholocystectomy, possibly
genetic factors (like variations of the ABCB4, ABCB11
genes) have been associated with biliary stasis and the
formation of primary CBD stones and their recurrence.
Mechanical obstruction/blockage as well as variations in
the (patho)physiology of bile secretion (bile viscosity, bile
secretion rate, loss of bile flushing due to cholocystectomy)
could help to explain why a bile duct system exhibiting any
number of these anatomic/physiology abnormalities could
be predisposed to stone recurrence.
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Table 4 Parameters of the first endoscopic retrograde cholangiopancreatography/risk factors for recurrence in patients with or

without a history of recurrent common bile duct stones

Variable Recurrence group (7 = 67) Control group (7 = 67) P value
Stone size, mm 11.0+7.0 75+45 0.007
Stone number, n 49+44 43+47 0.53
CBD diameter, mm 16.03 +6.1 12.0+4.6 0.001
CBD angulation method 1 (accumulative score) 303.97 £ 34.41 304.84 +31.61 091
CBD angulation method 2 (minimal angle score) 137.03 +17.0 138.41 +14.18 0.71
Difficult bile duct stones 24 14 0.04
Use of mechanical lithotripsy 13 5 0.04
No. of ERCP sessions required to clear the bile duct 1.33+0.6 1.34+0.7 0.95
More than one ERCP needed to clear the bile duct initially 14 11 043
Gallbladder in situ 2 5 1
Periampullary diverticula 25 16 0.066

Gallbladder in situ (remaining gallbladder): Patients who did not/could not conform to the instructions to perform cholocystectomy after the first ERCP, or
a cholocystectomy was not indicated. ERCP: Endoscopic retrograde cholangiopancreatography; CBD: Common bile duct.

Table 5 Risk factors for recurrence of choledocholithiasis proposed in the literature

Proposed risk factor Ref. Comment section

DBR [19-21] DBR

Pneumobilia [19] Indicative of DBR

Acute distal CBD angulation [19] Promotes bile stasis

CBD dilation [19] Promotes bile stasis

Periampullary diverticulum [19] Promotes bile stasis

Prior EST [22,23] Promotes DBR

Intact gallbladder with stones in situ [22] (Secondary) stone CBD migration

Billiary stricture [22] Promotes bile stasis

Papillary stenosis [22] Promotes bile stasis

ML [22] Small residual microlithiasis acts as nidi for stone formation

Stone size [24] Size of the largest stone

Cirrhosis [22] Delayed biliary emptying/bile stasis

Delayed biliary emptying [22] Promotes bile stasis

Bacterial infection/ colonization of the CBD. Bacterial count  [25,26] Promotes chronic infection, and inflammation, promotes stone formating

Impaired biliary flow [25] Scintigraphic study

Cholecystectomy (without stones) [27] Impede flushing of nidus/residual stones

Post-procedural sphincter function impaired [6,27] EST vs EPBD/EPLBD vs EPSBD, promote DBR

Number of sessions to clear duct at first presentation [6] # of ERCPs required to achieve a patent CBD

Age [6] Old age

Previous cholecystectomy (open or lap) [6]

Serum lvls of chol [24] Lithogenic properties

EST size [24] Minimal size is protective

Inflammation CBD [24]

Parasites of the CBD [24] Parasitic infection

Foreign bodies in the CBD [24]

Concurrent cholecystolithiasis and cholelithiasis [28]

Post stone removal CBD diameter [21] At 72 h after stones removal, cholangiogram via nasobiliary tube

EPLBD > 10 mm [29] Disruption of SO, DBR

Variations of the ABCB4, ABCB11 genes [30] Affect composition of bile. Associated with cholestasis, cholelithiasis and
formation of primary intrahepatic stones

Excessive dilation of the CBD [31] Recurrence rate was 40% when maximum CBD diameter was more than 20

mm, whereas recurrence rate was 18% when maximum CBD diameter was
20 mm or less

The level of evidence varies. DBR: Duodenal-biliary reflux; CBD: Common bile duct; EST: Endoscopic sphincterotomy; ML: Mechanical lithotripsy; EPBD:
Endoscopic papillary balloon dilation; EPLBD: Endoscopic papillary large balloon dilation; EPSBD: Endoscopic papillary small balloon dilation; ERCP:
Endoscopic retrograde cholangiopancreatography; Llv: Level; Chol: Cholesterol; SO: Sphincter of Oddi.

Duodenal - biliary reflux®'***"!

This term encompasses a humber of factors that are

EPLBD), bacterial infection/colonization of the CBD, EST
size are all factors that have been related to duodenal

associated with the reflux of enteric contents (fluid and/

or solid chime) inside the biliary tract. Pneumobilia™®,

post-procedural impaired sphincter function (EST/

Baishidenge ~ WJGE | www.wjgnet.com

reflux. Recent studies have drawn our focus towards the
role that post - procedural sphincter functional adequacy
has in Duodenal - Biliary Reflux (DBR) in particular and in
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stone recurrence in general. It has been suggested that
sphincter preserving procedures (small size EST, EPSBD)
exert a protective role, reducing the risk of recurrence.
Permanent sphincter function disruption by EST or EPLBD
could result in duodenobiliary reflux.

The underlying pathogenesis of stone recurrence
is not yet fully elucidated. To a great extent clinical
practice has proceeded basic research®, A multifactorial
model where chronic inflammation of the bile ducts
plays a central role could help to better explain it.
Bile stagnation, reflux of duodenal content, bacterial
colonization and chronic infection of the CBD as well as
mechanical and chemical damaging effects of chronic
irritants (from the enteric content) could all contribute to
sustain chronic inflammation®*%,

In our study we found that CBD dilation, stone size at
first presentation, difficult lithiasis and use of mechanical
lithotripsy were all risk factors for stone recurrence in
the univariate analysis. These findings are similar to
those of previous reports’®'®****!1, We could argue that
large stone size, presence of difficult lithiasis and need
for mechanical lithotripsy is all different aspects of the
same factor. In a way they serve to prove that patients
with certain “unfavorable stone characteristics” recur
more often than others. Multivariate analysis revealed
that the diameter of the common bile duct was the only
independent risk factor associated with stone recurrence.
It has been suggested before that CBD dilation above a
certain threshold (13 mm)®" and especially excessive
dilation (> 20 mm)™Y predispose to stone reformation.
In our study, the issue of a cut-off value of CBD diameter
that predisposes to higher rates of recurrence was
addressed but we did not reach a statistically significant
result (probably due to the sample size). Periampullary
diverticula showed a trend towards significance in our
study (P = 0.066), unlike the clear association reported
by other authors!***?, This is probably so because of the
small sample in our study.

It has been proposed that patients with recurring CBD
stones are at increased risk for a subsequent recurrence'.
Data from our study is also in support. Patients who
suffered from a recurrence were in a much greater
danger. Thirty-two percent of the recurrent population had
at least a second episode, while the recurrence rate for a
patient who has not experienced a recurrence before was
13.5%. Data from the aforementioned study"’ identified
an interval of < 5 years between initial EST and repeat
ERCP as a risk factor for re - recurrence. Likewise, patients
from our cohort who suffered from an early (< 24 mo)
recurrence attack, were at increased risk for consequent
episodes.

There are several limitations in this study including its
retrospective design, single-center site and the relative
small sample size. We acknowledge that because of both
the retrospective design and the often asymptomatic
nature of CBD stones, several methodological issues
concerning mainly the follow-up of patients and data
collection could arise. A prospective multi center cohort
study needs to be conducted to investigate further

Roishidenge ~ WJGE | www.wjgnet.com

32

the association between these risks factors and stone
recurrence. This study needs to be powered by both
a large sample size and a long follow-up (longer than
five years)®.. Last but not least future studies need
to focus more on possible clinical applications. Bedside
questions that need to be answered like which patients
should we follow-up? Is there any patient group with
specific characteristics (e.g., CBD dilation above a certain
threshold) that justify more intensive follow-up? What
is the importance of asymptomatic stones in multi-
recurring patients, can these patients benefit from pre-
emptive/prophylactic ERCP, what's the hazard/benefit
ratio?

In conclusion, bile duct stone recurrence is a likely
late complication following endoscopic stone extraction
and CBD clearance. In our study the rate of recurrent
symptomatic choledocholithiasis was 13.5%. It appears
to be associated with both anatomical parameters (CBD
diameter) and stone characteristics (stone size, use of
ML, difficult lithiasis) at first presentation.

COMMENTS

Background

Endoscopic retrograde cholangiopancreatography (ERCP) is widely accepted
as the modality of choice for the endoscopic removal of bile duct stones.
Endoscopic sphincterotomy (EST) since its introduction in 1974, has been
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