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Leading article

Endoscopic management of bile duct
stones; (apples and oranges)

The 10th birthday of endoscopic sphincterotomy recently followed closely
upon the centennial of the first cholecystectomy. The >50 000 sphinc-
terotomies already performed are an eloquent testimony for the techniques
and its pioneers.' Acceptance has been grudging in some quarters, but few
could now argue convincingly against its use - for example, in frail and
elderly patients with stones retained after cholecystectomy. In general
endoscopic treatment is simpler and cheaper than surgery and is preferred
by patients. Rather than discuss indications for endoscopic treatment, its
protagonists can argue that it is for surgeons to justify the use of an
operative approach. What, if any, are the indications for surgical
exploration of the duct? Such statements are provocative. Endoscopic
techniques would probably not have been developed so quickly and
effectively without some element of competition, but uncritical argument is
not productive. The endoscopic honeymoon should give way to more sober
consideration. The young bucks have proved their virility; indeed some
may now feel it threatened by the clinical burden which they have placed
on their own backs. Many have learnt that there are limits to their skills
and that surgeons can also do remarkable things. There is a basic
obligation to work together to establish the real indications for the
different methods.

Patients with symptomatic duct stones want to know the chances of
success, and.both the short and long term risks of endoscopic and operative
treatments. The paper from Toulouse in this issue of Gut is a welcome
addition to the developing literature. Unfortunately, virtually all reports
deal with selected patients who are not defined in sufficient detail. The
spectrum of patients referred to surgeons and endoscopists is not the same,
nor should it be. Failure to appreciate this has led to many futile
arguments; those who try to compare apples and oranges are destined to
trip over bananas. This problem of non-comparable data will inevitably
increase as indications are better defined; the hazards of surgery will
appear to lessen as patients carrying the highest risk are deflected for
endoscopic treatment. Figures from a single institution using both methods
are of considerable interest,2 but some randomised studies are essential.

It would be much easier to detect factors which really predict outcome
and therefore to define indications, if all workers in this field used similar
documentation. Some of the points to be considered are discussed. (This
review excludes patients with T-tube drains, for whom other methods are
available.)

Factors influencing the choice of treatment

SUCCESS RATES FOR ENDOSCOPIC TREATMENT
Success rates of over 95% are reported, but these data need careful
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scrutiny. Some reports refer only to the success rate of performing a
sphincterotomy (which should be close to 100%), or only of extracting
stones (which is more difficult), once sphincterotomy has been done. In
most series the actual success rates for these two elements are about 95%
and 90% respectively, giving an overall figure for duct clearance of some
85%; 8 this was lower when initial British experience was collected.9 Our
own figures when last analysed were 96% and 93%, making 87% overall.

It is sometimes difficult to be certain that all stones have been cleared,
particularly in patients with dilated ducts. Those groups who do not
attempt to extract all stones at the time of sphincterotomy (believing that
most will pass spontaneously) cannot quote technical success rates, as
not all patients are checked later. It should also be appreciated that the
quoted figures only concern patients in whom an attempt at stone
extraction is made. They exclude patients who are found to have duct
stones at ERCP, but in whom a decision is made not to attempt endoscopic
extraction because technical difficulties are predicted (for example very
large stones). Local endoscopic success rates will appear to rise if these
difficult patients are selected out and sent for surgery, or to another
endoscopist.

In some patients sphincterotomy is difficult to achieve when the papilla is
within a large diverticulum and it is a tour de force after Billroth II partial
gastrectomy. 10 Failure to extract stones may occur when sphincterotomy is
followed by an immediate complication (such as bleeding, or perforation),
but is most often because of the stone(s) being too large. Stones less than
1 cm in diameter can virtually always be removed, but there is increasing
difficulty with those over 15-20 mm. Results are not predictable; all
endoscopists have seen very large stones pass spontaneously. For experts,
the large stone is the last frontier. Perfusion of chemical agents through
naso-biliary tubes have rarely been effective and these problems are now
being tackled with improved crushing baskets. The size and shape of the
duct itself also affects the result. Stones are more difficult to extract from
large and tortuous ducts, from smaller ducts in which the -stones fill the
entire lumen and when there is relative narrowing below the stone: stones
above true strictures cannot be removed intact.

Individual expertise is an obvious determinant of success; we have
shown that results are poor during the learning phase.9 This is not
surprising but, paradoxically, success rates may not be highest in those
centres with the largest experience. Many difficult patients (such as failures
from elsewhere) are referred, and initial attempts are often made by
trainees.

Personal dexterity is only a part of expertise. Adequate equipment,
facilities and trained assistants are essential. Some endoscopic procedures
are presently being done under circumstances which would have been
condemned in an operating theatre half a century ago.

SUCCESS RATES FOR SURGICAL TREATMENT
Which factors influence the success rates for surgical extraction of stones?
Results are usually published in reverse - that is, as the proportion of
failures, or of retained stones. Casual readers of the literature may find
figures of less than 2%, but these usually refer to all biliary operations.
Retained stones are almost always confined to patients who have
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Endoscopic management of bile duct stones

undergone positive duct exploration." Glenn'2 found an average figure of
4-3% in this context, but figures of 10% and higher are recorded.'3 '4
Recent experience is better, particularly with the use of choledochoscopy,
but even then the failure rate may be as high as 6%'15 or 8.9%16 in
respected centres. These figures must be compared with the success rates
for endoscopic stone extraction (about 90%) after sphincterotomy has been
achieved, as there are occasionally operations at which the bile duct cannot
be reached, or fully explored with safety - the equivalent of a failed
sphincterotomy. Indeed, increasingly some surgeons do not prolong a
difficult duct exploration, but simply place a large T-tube drain, knowing
that alternative methods of clearance are available.

Published success rates are also influenced by the method of assessment
and length of follow up. Surgical data usually refer to the results of early
post operative T-tube cholangiography; this diagnostic method is not
foolproof and excludes those patients who do not have a duct exploration
and those in whom the duct is closed without a T-tube drain.
Although endoscopic sphincterotomy is being used increasingly in

patients who have not undergone biliary surgery (in the elderly, frail and
septic), most are still done for treatment of retained, or recurrent stones
after cholecystectomy. As these patients are already failures of surgery, the
results of endoscopic treatment should really be compared with those of a
second, or a third operative procedure. Girard and Legros'7 report a 2-9%
recurrent stone rate in this context, but other data are less encouraging.
Kune" quotes figures of 15 and 20% for second and third explorations.
Allen and colleagues reported a 33% incidence of recurrent, or residual
bile duct stones after secondary duct exploration (without biliary drainage)
and no less than 83% (five of six) at a third or subsequent operation.18
These facts have encouraged the trend towards a biliary drainage
procedure (such as choledochoduodenostomy) at re-operation, at least in
patients with large ducts and many stones.' 21 If this advice is generally
accepted, it is the results of biliary drainage which must be compared with
endoscopic treatment in this context. Surgeons performing a choledocho-
duodenostomy may not always attempt to remove all the stones. Most of
the excellent papers on this subject concentrate on short term morbidity,
and on the long term benefits which will be discussed later.

It should be emphasised that repeat operations are likely to be more
difficult than primary procedures and may fail for the same reason (such as
difficult access due to obesity, or adhesions). Re-operations are more likely
to be done by more experienced surgeons, but the influence of technical
expertise has not been documented. If specialist biliary surgeons do have
better results than general surgeons, it is probably because of their skills
and team expertise - but the referral pattern makes comparisons difficult.
Referral to a specialist centre may occur because a difficult procedure is
contemplated, but this referred group will also include many sophisticated
and relatively young patients; the acutely ill must be treated locally.

Short term complications and predictive factors

EN DOSCOPY
Published complication rates are remarkably consistent.3-9 Immediate
problems (bleeding, pancreatitis, cholangitis and retro-peritoneal

589

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.25.6.587 on 1 June 1984. D

ow
nloaded from

 

http://gut.bmj.com/


perforation) occur in 8-10% of patients; surgery is needed urgently in
1-2% and the overall mortality is around 1%.
These figures are not directly comparable with surgical data, for two

reasons. Most early reports exclude non-endoscopic complications and
deaths from 'incidental' problems such as myocardial infarction. They did
include the risks of surgery done for endoscopic complications, but not
usually for failed endoscopic treatment. A prospective multicentre British
study has taken these points into account. So far there have been 80
complications in 721 sphincterotomies (11%), and nine deaths (1.2%); two
of these were caused by cardio-pulmonary problems.
The second reason why these figures are difficult to compare with

surgical data is much more important - the spectra of patients are very
different. Unfortunately few endoscopic or surgical series provide a
detailed breakdown, but it is obvious that patients referred for endoscopic
treatment are generally older and sicker. The most striking data come
recently from Carr-Locke.23 His group reported one death (in an elderly
patient with a huge stone who presented in extremis) after endoscopic
treatment of 59 patients who were judged to be unsuitable for surgery;
90% of the patients were jaundiced, 32% had cholangitis, and the mean
age was 78 years.

Analysis of the complications does not indicate clear predictive factors.
Greater risk might be expected in patients with acute biliary disease
(jaundice, cholangitis, and pancreatitis), but data so far do not confirm

At present there is no clear evidence that the risks of endoscopic
treatment increase with age, or that they are influenced by previous biliary
surgery. Larger sphincterotomies done for large stones are probably more
dangerous and the risk of bleeding appears to be greater when a
sphincterotomy is enlarged within a week or so. Surprisingly, there is no
increased risk in patients with large diverticula, but there may be more
complications (particularly retro-peritoneal perforation) when sphinc-
terotomy is done for 'papillary stenosis'. This may be because the fibrosis
present in patients with stones is lacking. Sphincterotomy is probably more
hazardous in patients with portal hypertension and abnormalities of
coagulation, but few such cases have been reported. Cholecystitis and
empyema can occur within days of sphincterotomy when performed for
patients with their gall bladders in place.23 28 This complication is very rare
when antibiotics are given prophylactically.

SURGERY
There are many reports and reviews dealing with the hazards of biliary
surgery and excellent studies of specific risk factors.26 2931 Overall
mortality figures are relatively unhelpful, for (apparently unlike
endoscopic treatment), the risks are almost entirely dependent upon the
patient's state of health, both acute and chronic. The mortality rate for
common bile duct exploration in relatively fit patients under the age of 60 is
less than 1%.26 32 33 Increasing age brings many general medical problems
(such as diabetes, malnutrition, cardio-respiratory and renal insufficiency)
with which the figures rise to more than 5%;32 34 some as high as 12.3%o3
or 28%.36 Such global figures are also of little help, as the series are not
comparable; they include different proportions of acute biliary problems in
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Endoscopic management of bile duct stones

groups of patients with a variety of general medical disabilities. Some
series do not separate elective operations (which can be performed
relatively safely in the elderly)37 38 from emergency procedures which are
hazardous at any age. For instance, two respected American surgical
groups recently reported operative mortalities of 14% and 12% in
relatively young patients with acute cholangitis.39 4" Cirrhosis is another
formidable risk factor which is independent of age.4' 42
Emergency surgery is more dangerous than elective operation, but

several factors are involved. Some patients may come to emergency
operation when treatment has been postponed because of major medical
disability;43 furthermore, urgent procedures are more likely to be
performed by trainees.
The risks of second operations on the common duct are less well

documented. Most reports refer to elective procedures, with encouraging
results. McSherry and Glenn26 reported a mortality of only 2*1% in 341
patients undergoing re-exploration of the duct. Girard and Legros'7 had no
deaths during re-operation in 72 patients (mean age 57 years). Lygidakis
reported 45 re-explorations (with choledochoduodenostomy) without any
mortality, but there were two deaths among 45 other patients undergoing
re-operation without biliary drainage.44

Long term results

The choice of treatment for duct stones in elderly and frail patients is
determined by short term results, because life expectancy is relatively short.
All the evidence supports the use of endoscopic treatment rather than
surgery in this context. The situation is different in younger and fit
patients. Initial success rates and risks of endoscopic and surgical treatment
are not dissimilar. The choice will be influenced substantially by the long
term results, in particular the incidence of recurrent stones and cholangitis.

FOLLOW UP AFTER ENDOSCOPIC SPHINCTEROTOMY (POST
CHOLECYSTECTOMY)
Long term questions can only be answered in the long term, which must
mean more than 10 years. It is evident from surgery that problems may
increase progressively with the length of follow up.44 Relatively few
patients have been followed for more than five years after endoscopic
treatment. Most studies, including that from Toulouse reported in this
issue of Gut,8 cover ranges of one to seven years.4550 Results appear
broadly consistent; about 10% of patients have major symptoms and of
these 4.4% to 9-8% develop stenosis, new stones, or both. Most of these
complications have been treated endoscopically.
We have followed 148 patients after endoscopic duct clearance. Six (4%)

developed serious biliary problems after one to six years49 (mean 31
months). One year later, the number had risen to 10 (7.5 %)50 - a mixture
of stenosis alone, stenosis with stones, and stones without stenosis. The
number of patients is too small to analyse for predictive factors, but it is
interesting that many of these patients are already failures of second
operations. Five of our 10 patients with recurrent problems had previously
had two or more duct explorations. One has had the duct cleared so far
four times surgically and three times endoscopically; at present he is well
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on drug treatment. Only one of these patients had undergone further
surgery.
About two thirds of patients studied by ourselves5" and the Toulouse

group' had air in the biliary tree and free reflux of barium up the bile duct.
Virtually all of the 36 patients which we submitted to repeat endoscopy had
bacterial overgrowth in the bile, whether or not they had any symptoms50;
counts were higher in old patients with large ducts. The significance of
these findings is unknown.
Most of the patients followed up for longest are elderly (as they were the

only ones offered endoscopic treatment initially). This is important for two
reasons. Detailed follow up studies are difficult to do in such patients and
most reports are based mainly on questionnaires. It is not often justifiable
to re-investigate those who are asymptomatic - some of whom might also
have stones. The second problem is that observations made in the elderly
may not reflect those in young patients, and it is those which are really
needed for comparison. It may be that persistence of biliary bacteria and
the development of pigment stones is influenced by achlorhydria in some
elderly patients.

Endoscopic sphincterotomy could possibly lead to distant complications
in the liver, pancreas, stomach, or colon by effects on bile salt turnover; no
such hazards have yet been recognised after endoscopic or surgical
treatment.

FOLLOW UP AFTER SURGICAL DUCT EXPLORATION
Considering the huge volume of biliary surgery, there are surprisingly few
studies of long term follow up after surgical exploration of the duct,
particularly recently. Bordley and White5l suggest that 'at least 3-10% of
patients can expect to undergo at least one further procedure on the biliary
tract', but such figures refer to the whole range of operations. A five year
follow up of 208 patients who underwent cholecystectomy and duct
exploration at the Mayo clinic in 1957-58 revealed 5.3% with recurrent
biliary problems.52 Peel reported a 10% incidence of complications in
periods of up to 12 years.53 Six to eight year follow up of 190 patients by
White and Bordley showed only three with problems.4 Follow up studies
after transduodenal duct exploration have documented problems in up to
3% of patients.5957 For comparison with endoscopic data, we need to
know the long term results of re-exploration of the duct. Recurrent stone
rates as disparate as 2-9% and 83% have been quoted already in the
section on success rates.18 High recurrence rates have led many to
advocate a biliary drainage procedure when re-operating, particularly in
patients with large ducts and many stones. Degenshein reported only 1-3%
of recurrent problems after choledochoduodenostomy, with a follow up
extending to 18 years.21 The most striking results are reported by
Lygidakis;44 90 patients with recurrent stones were randomised to
treatment by duct exploration alone, or by choledochoduodenostomy, and
were followed for 6-11 years. Those treated by duct re-exploration alone
had a 20-9% rate of further operation, whereas none of those undergoing
choledochoduodenostomy needed further surgery. Results almost as
impressive are reported by Moesgaard et al.58 from Denmark, and by
Stuart and Hoerr. 9

Bacteria are present in the bile in most patients with stones; they can
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Enidoscopic managettment of bile duct stones

persist after surgical exploration"' as after endoscopic sphincterotomy, and
late cholangitis can occur despite apparently adequate drainage."'

FOLLOW UP AFTER ENDOSCOPIC SPHINCTERO'I'OMY IN PATIEN'I'S WITH

GALL BLADDERS IN SITU
Nowadays, about half of all patients undergoing sphincterotomy for duct
stones in major units have not previously undergone any biliary surgery.
There are two reasons which often overlap. Patients with acute biliary
disease (jaundice, cholangitis, gall stones pancreatitis) can be treated
initially with endoscopic duct decompression, and come to
cholecystectomy electively in reasonable condition. The second group of
patients are the elderly and frail, whose chronic symptoms settle
completely after endoscopic clearance of the duct. What are the indications
for cholecystectomy, when life expectancy is short? Follow up of those
patients who have left hospital without cholecystectomy is particularly
interesting. We found that only 10% of 260 such patients (mean age 76
years) required cholecystectomy for biliary pain or cholecystitis during a
follow up of 1-6 years.62 In this issue of Cti Escourrou and colleagues
report similar figures; follow up of 130 patients at six to 66 months revealed
late cholecystitis in only eight (6Cc) and other biliary problems in a similar
number.8 In both series virtually all the patients coming to cholecystec-
tomy needed it within one year. Shorter follow up of 59 patients by
Carr-Locke's group23 showed equally encouraging results; 16 patients died
between four and 50 months, but only one from gall bladder disease. Not
surprisingly, these figures appear to lie between those reported for the
follow up of asymptomatic'- and symptomatic33 gall bladder stones.

Predictive factors for further trouble are still being analysed, but it
appears that a blocked cystic duct may be important. Some patients have
empty gall bladders at the time of endoscopic sphincterotomy and many
others pass their stones subsequently. One patient is known to have
developed gall bladder cancer four years after sphincterotomy.8

COSTS AND DISCOMFORT
Endoscopic treatment is preferred by patients (when it succeeds) and is
substantially cheaper than surgery. Most procedures can be completed
within 30 minutes, but some take longer and about 20Cc of patients need
two or more endoscopies. The mean operating time for duct exploration at
the Massachusetts General Hospital is 2 8 hours (3-6 hours with
choledochoscopy).16 Most patients undergoing endoscopic treatment are
discharged from hospital within six days (often within two days), whereas
surgical treatment usually takes substantially longer, especially in the
elderly and frail.64 Real comparisons would require totalling the costs
(both financial and personal) over decades, as long term sequelae should
be included.

Future developments

The future role of endoscopic treatment will be influenced by technical
developments. The only real drawback is the sphincterotomy itself, as this
is the main cause of complications. Recently it has been shown that some
small stones can be extracted endoscopically without a sphincter,otomy,"'
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by dilating the papilla with an angioplasty-type balloon; effective crushing
baskets should make this method suitable for larger stones.66 Another
technique for removing stones without sphincterotomy is to dissolve them
in situ. Chemicals can be perfused through endoscopically placed naso-
biliary catheters; results with agents which are currently available are
disappointing.67 The development of new chemicals, or better, of drugs
which are rapidly effective when given orally, would have a major impact,
and inevitably replace much invasive treatment.68

Conclusion

The Table is a personal attempt to list and weight the factors which now
influence the choice of treatment; it is presented to provoke discussion,
and to promote the studies which are needed to define the real factors, and
their individual importance. Long term results are not included, as
comparable data are not yet available.

It is already clear that endoscopic sphincterotomy is a major advance in
the treatment of many elderly and high risk patients with duct stones. It
should replace surgery in most such patients with retained or recurrent
stones, and appears justified in many patients who have not yet undergone
cholecystectomy - either in the hope of avoiding biliary surgery altogether,
or to defuse an acute clinical situation. Despite reservations by some
surgeons,26 27 most experienced endoscopists have excellent results in the
emergency management of patients with jaundice and acute cholangitis.
The role of endoscopic treatment in the young and fit has yet to be
established, but many such patients are now being referred, usually by
surgeons.

Biliary surgery is the commonest type of abdominal operation
performed in Britain. The development and acceptance of endoscopic
treatment (as in other fields) has major implications for surgical training
and practice. If endoscopic treatment becomes more widely used, the

Table A personal view of the factors (and their weight) which currently influence the choice between
endoscopic treatment (plus scores) and surgical treatment (minus scores) for common bile duct stones

Age for each decade over 50 + 1
General health problems minor + 1

moderate +2
severe +3

Acute biliary illness jaundice + 1
cholangitis +2

Gall bladder status no previous cholecystectomy -3
Access Billroth II gastrectomy -3

previous difficult biliary surgery +2
previous very difficult biliary surgery +3
obesity; wt >20% above ideal +1

Expertise sphincterotomy experience >100 + 1
< 50 -1

specialist biliary surgeon -1
Problems for endoscopy stone above stricture -3
(when data available) tortuous dilated duct -1

stone size 15-20 mm -1
>20 mm -2
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Endoscopic management of bile duct stones 595

breadth of surgical experience will gradually decrease, especially in the
high risk context. Perhaps it is time to realise that the endoscopic
techniques are simply a new way of performing surgery, and to re-arrange
the structures of specialisation.

P B COlTON
Department of Gastroenterology
The Middlesex Hospital
London
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