
Ulster Med J2005; 74 (2) 108-112

Natural history of Asymptomatic Bile Duct stones at time
of cholecystectomy
Caddy GR, Kirby J, Kirk SJ, Allen MJ, Moorehead RJ, Tham TC

Accepted 29 June 2005

STRUCTURED ABSTRACT

Objectives: There is little data on the natural history of asymptomatic bile duct stones and hence
there is uncertainty on the management of asymptomatic bile duct stones discovered incidentally at
the time of laparoscopic cholecystectomy. We retrospectively reviewed a group of patients who had
previously underwent laparoscopic cholecystectomy, but who did not have a pre-operative suspicion
of intra-ductal stones, to determine if any biliary complications had subsequently developed.A group
of patients who had no pre-operative suspicion of intra-ductal stones, but routinely underwent intra-
operative cholangiogram (IOC) at time of cholecystectomy, served as the control group.

Methods: A telephone questionnaire was completed by each patient's family practitioner in 59 of 79
(75%) patients who underwent laparoscopic cholecystectomy. In the remaining 20 patients additional
information was obtained from hospital records and from the central services agency (CSA). These
patients had no pre-operative suspicion of bile duct stones and therefore did not undergo an IOC or
ERCP. The control group (73 patients) had no pre-operative suspicion of bile duct stones but had a
routine IOC performed to define the biliary anatomy.

Results: 59 patients were followed up for an average of 57 months (range 30 - 78 months) after
laparoscopic cholecystectomy. None of these patients developed pancreatitis, jaundice, deranged
liver function tests (LFT's), or required ERCP or other biliary intervention. In the additional 20
patients where no information was available from the family practitioner, 11 patients had follow up
appointments with no documentation of biliary complications or abnormal LFT's. 19 of 20 patients
were traceable through the CSA and were all alive. Only 1 patient was untraceable and therefore
unknown if biliary complications had developed. In the control group, 4 of 73 (6%) patients had
intraductal stones detected and extracted. Thus the prevalence of asymptomatic bile duct stones
during the time of cholecystectomy in our population was 6%.

Conclusions: Asymptomatic bile duct stones discovered at the time of cholecystectomy do not appear
to cause any biliary complications over a 5-year follow up. Incidental bile duct stones found in patients
undergoing laparoscopic cholecystectomy may not need to be removed.

Ulster Community & Hospitals Trust, Upper Newtownards Correspondence and offprint requests to:
Road, Dundonald, Belfast BT16 1RH. Dr GR Caddy, Ward 12 Office, Department of

GR Caddy, MD, MRCP, Locum Consultant Gastroenterology, Ulster Community & Hospitals Trust,
Gastroenterologist. Upper Newtownards Road, Dundonald, Belfast BT16

J Kirby, FRCR, SpR. IRH.
TC Tham, MD, FRCP, Consultant Gastroenterologist. Tel: 028 9056 4800

Division of Gastroenterology and Surgery, Ulster Hospital E-mail: gcaddy@doctors.org.uk
Dundonald, Belfast, Northern Ireland, UK.

SJ Kirk, MD, FRCS.
MJ Allen, MD, FRCS.
RJ Moorehead, MD,FRCS.

© The Ulster Medical Society, 2005. www.ums.ac.uk



Natural history ofAsymptomatic Bile Duct Stones at time ofCholecystectomy

INTRODUCTION

Common bile duct stones are commonly found
in patients undergoing cholecystectomy. The
probability of co-existing ductal stones increases
with age, being 6% in younger patients (less than 80
years old) and 33°% in patients over 80years.1 Studies
have estimated the prevalence ofasymptomatic bile
duct stones in Western populations to be between
5.2% - 12%.25 It is accepted practice to extract
symptomatic ductal stones due to the risk ofrecurrent
biliary obstruction, cholangitis and pancreatitis.6 It
is recommended that common duct stones, even if
incidental should be removed, as these patients will
characteristically develop complications such as
cholangitis, pancreatitis, biliary pain or jaundice.7
However these recommendations are based on little
data, except on historical studies.8
The clinical relevance and management of
asymptomatic bile duct stones remain controversial.
Few studies have directly looked at the management
of truly asymptomatic bile duct stones because if
ductal stones were detected they were subsequently
removed. Other studies, in which ductal stones were
left in situ, did not directly look at asymptomatic
bile duct stones.

AIM

In our unit, the use ofintraoperative cholangiogram
(IOC) varies according to surgeon preference. The
aim of this study was to retrospectively examine
a group of patients who underwent laparoscopic
cholecystectomy, but who did not have a pre-
operative suspicion of ductal stones (and therefore
didnotundergo routine IOC orpre-operative ERCP),
to determine if they had developed any biliary
complications over a 5-year follow up period. This
study was based on the assumption that this group
ofpatients wouldhave included anumber ofpatients
with asymptomatic bile duct stones.

METHODS

Consecutive patients who underwent laparoscopic
cholecystectomy between April 1993 and March
1997 were identified from recognised hospital
codes during retrospective case note review. These
operations were performed on 2 sites(UHD andAH)
within the Trust. Only cholecystectomies performed
at a single site (UHD) were examined and the rest
excluded. Patients whohad apre-operative suspicion
of choledocholithiasis (i.e. liver function tests
(LFT's) were within normal range, no evidence of
pancreatitis, jaundice or cholangitis, and no biliary
dilatation on ultrasound examination) were also

excluded from analysis. The study group comprised
those patients without a pre-operative suspicion of
choledocholithiasis and in whom no IOC or (pre or
post operative) ERCP was performed. The control
group was those patients with no pre-operative
suspicion of choledocholithiasis but whom had
IOC performed routinely. The control group had
similar demographics to the study group but were
not specifically age and sex matched.
Follow up of the study group was in the form of a
telephone questionnaire to the patients respective
family practitioners questioning whether patients
had attended with complaints consistent with biliary
pain orpancreatitis, abnormal LFT's, or hadrequired
any further biliary procedure including abdominal
ultrasound orERCP. Iffamily practitioners were not
contactable by telephone, follow up was obtained
by reviewing hospital notes and/or by contacting
the Central Services Agency (CSA) to determine
if any patients had died.
RESULTS

A total of423 consecutive patients were considered
for review. Of these 423 patients, 190 patients had
their procedure carried out in a separate centre
and were not included in the analysis. From the
remaining 233 patients, 81 (35%) patients had a
pre-operative suspicion of concomitant bile duct
stones based on raised LFT's, or duct dilatation on
imaging and were also excluded from the analysis.
In the remaining group of 152 patients, 79 patients
had no pre-operative suspicion of ductal stones
and no IOC or pre-operative ERCP was performed
(study group). The other 73 patients also had no pre-
operative suspicion of ductal stones but routinely
had an IOC performed at time of laparoscopic
cholecystectomy due to the surgeon's preference to
determine the biliary anatomy (control group). Five
(6%) patients in the study group had their operation
converted to an open cholecystectomy compared to
7 (10%) patients in the control group.
A 75% response rate was achieved from telephone
questionnaires. The majority of the remaining
25% (20/79) of patients were no longer with their
indexed family practitioners. In these patients
where no information was available from the
family practitioner, 11 patients had follow up
hospital appointments prior to and after the 5-year
follow up period with no documentation of biliary
complications or abnormal LFT's. 19 of20 patients
were traceable through the CSA and were all alive.
Only 1 patient was untraceable and therefore
unknown if biliary complications had developed.
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The control group consisted of 73 patients (64
females: 9 males). Mean age of patient was 53.5y.
In this control group, 4 out of the 73 patients i.e.
6% of patients had intra-ductal stones detected at
time ofsurgery by IOC. These were removed either
endoscopically post surgery or underwent open bile
duct exploration at the index operation. Therefore
the prevalence of asymptomatic bile duct stones in
our population was 6%.

Family practitioner data was available for 59 of
79 patients in the study group (n=59. 53 females:
6 males). Mean follow up period following
cholecystectomy was 57 months (range 30 - 78
months). Mean age ofpatient was 52y (range 3 1y-
84y). Some ofthe study group patients had attended
their family practitioners since cholecystectomy:-
4 patients with symptoms of gastro-oesophageal
reflux disease, 2 patients diagnosed with duodenitis
following OGD, 1 patient diagnosed with
diverticulitis following barium enema for lower
abdominal pain. 1 patient had ongoing nausea and
1 patient was diagnosed with neuropathic pain and
referredto apain clinic. However, none ofthe patients
in the study group had any episodes ofpancreatitis,
jaundice, deranged LFT's orrequiredERCP or other
biliary investigations in the 5-year period following
laparoscopic cholecystectomy.

DISCUSSION

There is consensus that symptomatic bile duct
stones should be removed. In an early series in
1941,8 38 patients who refused surgery or were
considered unfit for surgery were followed for 6
months to 13 years. 45% remained asymptomatic
and 55% developed complications such as biliary
colic,jaundice and cholangitis. Johnson andHosking
reported similar outcomes with over50% ofpatients
with retained duct stones developing symptoms with
25% developing resultant serious complications.'
The natural history ofsymptomatic bile duct stones
appears to be less benign than that ofasymptomatic
gallstones.9 However, manycommon bile duct stones
pass spontaneously without any symptoms.10'11
Acosta et al demonstrated gallstones in the faeces in
I 1.8% ofpatients withknown gallstones butwithout
symptoms of bile duct stones.2 In a randomised
study by Murison, patients who were undergoing
cholecystectomy, butwithout symptoms ofcommon
duct stones, were randomized to IOC orno IOC. Bile
duct stones were discovered in 12% of patients in
the cholangiography group. It was assumed that a
similar percentage of patients in the group without
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cholangiography had stones but none developed
symptoms in over 3 years of follow-up.3

The likelihood of stones passing spontaneously
and the risk of bile duct stones causing symptoms
may be dependent on size but data supporting this
is limited.12 Stones up to 8 mm may pass without
problems; a study where bile duct stones were left
deliberatelywere shownto pass spontaneouslywhen
ERCP was later performed.13

Selective cholangiography for those patients with
predictors of common bile duct stones appears to
stratify patients in detecting a higher proportion of
patients with ductal stones and thereby reducing
costs.'4-22 This approach reduces the number of
ductal explorations but will result in missed stones.
Importantly, these missed stones seem not cause any
morbidity in follow up of these patients.

In our study, the prevalence of incidental ductal
stones detected at time ofcholecystectomy was 6%.
We would expect a similar prevalence in our study
group of patients who underwent cholecystectomy
but without cholangiogram ie. 4 or 5 patients. Follow
up of these patients over a 5-year period, revealed
no complications related to bile duct stones. Other
studies have indicated that ifretained ductal stones
become symptomatic, they do so prior to discharge
following cholecystectomy, or within 3 years of
cholecystectomy.23'24 This study confirms data from
a previous study by Murison who randomised 285
patients requiring cholecystectomy, but without
suspicion of bile duct stones, into 2 groups. Group
1 underwentperioperative cholangiogram andgroup
2 did not. Bile duct stones were detected in 12%
of patients in group 1. Follow up of the patients in
group 2 over a 3-year period revealed no symptoms
or complications related to retainedbile duct stones.3
Our study supports the conclusions of Murison et
al.

There are several potential weaknesses ofthis study.
The prevalence ofasymptomatic bile duct stones in
our population was low (6%) but consistent with
other published studies.1 A consequence ofthis low
prevalence rate is the small number of patients in
the study group who would be expected to have had
intra-ductal stones atthe time ofcholecystectomy.As
information was not available from patients' family
practitioners in25% ofour study group, we obtained
information on these patients from hospital records
and computerised laboratory systems to ensure no
biliary complications had occurred. The CSA was
also contacted to ensure these patients had not died
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as a result ofbiliary complications. In addition, the
retrospective design ofthis study may have inherent
recall bias. The telephone questionnaire relied on
familypractitioners to recall patientvisits withbiliary
complications and some patients may have been
missed due to lack of documentation or incorrect
coding. Although not specifically age or sex matched,
the control group had similar demographics to the
study group and therefore we feel the prevalence of
intra-ductal stones in the control group would also
be valid for the study patients.
We believe that routine intra-operative
cholangiography in order to detect coincidental
bile duct stones is not required in patients without
clinical, biochemical or radiological evidence of
ductal stones. Thismay result in missed ductal stones,
but importantly these did not cause any morbidity
during a 5-year follow up.

REFERENCES
1. Johnson AG, Hosking SW Appraisal ofthe management

of bile duct stones. BrJSurg 1987; 74(7): 555-60.

2. Acosta MJ, Rossi R, Ledesma CL. The usefulness of
stool screening for diagnosing cholelithiasis in acute
pancreatitis. A description of the technique. Am J Dig
Dis 1977; 22(2): 168-72.

3. Murison MS, Gartell PC, McGinn FR Does selective
peroperative cholangiography result in missed common
bile duct stones? JR Coll Surg Edinb 1993; 38(4): 220-4.

4. Rosseland AR, Glomsaker TB. Asymptomatic common
bile duct stones. Eur J Gastroenterol Hepatol 2000;
12(11): 1171-3.

5. Sarli L, Pietra N, Franze A, Colla G, Costi R, Gobbi S,
et al. Routine intravenous cholangiography, selective
ERCP, andendoscopic treatment ofbile duct stones before
laparoscopic cholecystectomy. GastrointestEndosc 1999;
50(2): 200-8.

6. Martin DF. Do asymptomatic bile duct stones need to be
removed? Gastrointest Endosc 1997; 46(6): 5 87-9.

7. Proceedings of the NIH Consensus Development
Conference on Gallstones and Laparoscopic
Cholecystectomy. Bethesda, Maryland, September 14-
16, 1992. Am JSurg 1993; 165(4): 3 87-548.

8. Millbourn E. Klinische studien uber die
choledocholithiasis. Acta Chir Scand 1941; 86 Suppl.
65.

9. Feldman M, Sleisenger MH, Scharschmidt BF, editors.
Sleisenger and Fordtran's Gastrointestinal and liver
disease: pathophysiology, diagnosis, management. Volume
1. 6th ed. Philadelphia: Saunders; 1997. Chapter 55, pp
956.

10. O'Donovan AN, O'Sullivan G, Ireland A, FitzGerald E.
Prospective trial ofthe role of fine bore intubation ofthe
cystic duct at the time of operative cholangiography. J
Am Coll Surg 1997; 184(3): 262-4.

11. Wilson TG, Jeans PL, Anthony A, Cox MR, Toouli J.
Laparoscopic cholecystectomy and management of
choledocholithiasis. Aust NZJSurg 1993; 63: 443-50.

12. Esber EJ, Sherman S. The interface of endoscopic
retrograde cholangiopancreatography and laparoscopic
cholecystectomy. Gastrointest Endosc Clin NAm 1996;
6(1): 57-80.

13. Frossard JL, Hadengue A, Amouyal G, Choury A, Marty
0, Giostra E, et al. Choledocholithiasis: a prospective
study ofspontaneous common bile duct stone migration.
Gastrointest Endosc 2000; 51: 175-9.

14. Ij zermans JN, De Waard P, Merkelbach JW.
Cholangiography during cholecystectomy: a plea for
selective use. Neth JSurg 1989; 41(4): 79-8 1.

15. Roston AD, Jacobson IM. Evaluation of the pattern of
liver tests and yield of cholangiography in symptomatic
choledocholithiasis: a prospective study. Gastrointest
Endosc 1997; 45(5): 394-9.

16. Sahai AV, Mauldin PD, Marsi V, Hawes RH, Hoffman
BJ. Bile duct stones and laparoscopic cholecystectomy:
a decision analysis to assess the roles of intraoperative
cholangiography, EUS, and ERCP. Gastrointest Endosc
1999; 49(3 Ptl): 334-43.

17. Sarli L, Costi R, Gobbi S, Sansebastiano G, Roncoroni
L. Asymptomatic bile duct stones: selection criteria for
intravenous cholangiography and/orendoscopic retrograde
cholangiography prior to laparoscopic cholecystectomy.
Eur J Gastroenterol Hepatol 2000; 12(11): 1175-80.

18. TrondsenE, Edwin B, Reiertsen 0, FagertunH, Rosseland
AR. Selection criteria for endoscopic retrograde
cholangiopancreaticography (ERCP) in patients with
gallstone disease. World JSurg 1995; 19(6): 852-6.

19. Tham TC, Lichtenstein DR, Vandervoort J, Wong
RC, Brooks D, Van Dam, et al. Role of endoscopic
retrograde cholangiopancreatography for suspected
choledocholithiasis in patients undergoing laparoscopic
cholecystectomy. Gastrointest Endosc 1998; 47(1): 50-6.

20. BarkunAN, BarkunJS, FriedGM, GhitulescuG, Steinmetz
0, Pham C, et al. Useful predictors of bile duct stones in
patientsundergoing laparoscopic cholecystectomy. McGill
Gallstone Treatment Group. Ann Surg 1994; 220(1): 32-9.

21. Onken JE, Brazer SR, Eisen GM, Williams DM,
Bouras EP, DeLong ER, et al. Predicting the presence
of choledocholithiasis in patients with symptomatic
cholelithiasis. Am J Gastroenterol 1996; 91(4): 762-7.

22. Rijna H, Borgstein PJ, Meuwissen SG, de Brauw LM,
Wildenborg NP, Cuesta MA. Selective preoperative
endoscopic retrograde cholangiopancreatography in
laparoscopic biliary surgery. Br J Surg 1995; 82(8):
1130-3.

( The Ulster Medical Society, 2005. www.ums.ac.uk



112 The Ulster Medical Journal

23. Hauer-Jensen M, Karesen R, Nygaard K, Solheim K,
Amlie EJ, Havig 0, et al. Prospective randomized study
of routine intraoperative cholangiography during open
cholecystectomy: long-term follow-up and multivariate
analysis of predictors of choledocholithiasis. Surgery
1993; 113(3): 318-23.

24. Thurston OG, McDougall RM. The effect ofhepatic bile
on retained common duct stones. Surg Gynecol Obstet
1976; 143(4): 625-7.

© The Ulster Medical Society, 2005. www.ums.ac.uk


