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Abstract
Background—Endoscopicretrogradecho-
langiopancreatography sphincterotomy is
increasingly performed in younger pat-
ients undergoing laparoscopic cholecys-
tectomy. However, the safety of endo-
scopic sphincterotomy in this age group,
relative to that in older patients, is
unknown.
Aim—To determine whether the develop-
ment of short term complications follow-
ing endoscopic sphincterotomy is age
related.
Patients and methods—A prospective
multicentre audit of 958 patients (mean
age 73, range 14–97, years) undergoing a
total of 1000 endoscopic sphincterotomies.
Results—Two deaths occurred, both from
postsphincterotomy acute pancreatitis.
Postprocedural complications developed
in 24 patients: pancreatitis in 10, ascend-
ing cholangitis in seven, bleeding in four,
and retroperitoneal perforation in three.
There were six complications (five cases of
pancreatitis and one bleed; 2.2%) and no
deaths in the 281 (29.3%) patients aged
under 65 years. In comparison, 18 (2.6%)
of the 677 patients aged over 65 years
developed a complication (cholangitis in
seven, pancreatitis in five, bleeding in
three, and perforation in three). Patients
under 35, 45, 55, and 65 years were not at
significantly increased risk of complica-
tion than those over these ages (relative
risk for those under compared with those
over 65 years 0.83, 95% confidence inter-
vals 0.41–1.67, p=0.74).
Conclusion—Short term complications
following endoscopic sphincterotomy are
not related to age. Younger patients un-
dergoing laparoscopic cholecystectomy
need not be denied endoscopic sphincter-
otomy for fear that the risks are greater
than if they undergo surgical exploration
of the common bile duct.
(Gut 1997; 41: 545–548)
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Endoscopic sphincterotomy is currently the
procedure of choice for the management of
retained bile duct stones following cholecystec-
tomy and is used increasingly to treat acute
gallstone pancreatitis and high-risk patients
with choledocholithiasis in the presence of an
intact gall bladder.1 2 The management of bile
duct stones in the era of laparoscopic cholecys-
tectomy has further expanded the need for
endoscopic sphincterotomy.3 Laparoscopic in-
traoperative cholangiography followed by con-
version to open bile duct exploration consider-
ably prolongs the procedure and denies the
patient the benefits of laparoscopic chole-
cystectomy.4 Laparoscopic bile duct explora-
tion is a well established technique5 but the
time and skill required are likely to prevent it
becoming universally available to patients.
Many clinicians therefore use preoperative
endoscopic retrograde cholangiopancreato-
graphy (ERCP) and sphincterotomy to remove
bile duct stones and thereby increase the
eYcacy of the laparoscopic procedure and
reduce the rate of conversion to open
cholecystectomy.3 4 As a result, an increasing
number of young patients may in future be
referred for endoscopic sphincterotomy.
The morbidity and mortality of exploration

of the bile ducts increases with age so that in
the elderly endoscopic sphincterotomy is asso-
ciated with fewer complications than surgery.6 7

Some surgeons are reluctant to perform endo-
scopic sphincterotomy in younger patients,
believing that the 1% mortality of this tech-
nique is unacceptable relative to that of an
operative approach. However, this figure re-
flects the mortality of endoscopic sphincter-
otomy in all age groups, there being no data on
whether younger patients are at greater risk of
complication following this procedure than
older patients. Such a study is necessary, given
the likely increase in demand for endoscopic
sphincterotomy in patients undergoing laparo-
scopic cholecystectomy.We have therefore per-
formed a multicentre, prospective audit of
patients undergoing endoscopic sphincter-
otomy for gallstone related conditions to deter-
mine whether the incidence of postprocedural
complications is related to age.
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Patients and Methods
A prospective study was established to assess
the relation between complications following
endoscopic sphincterotomy and the age of the
patient. The study consisted of 1000 endo-
scopic sphincterotomies (both pre- and post-
operative) performed for gallstones or their
complications at four hospitals in the United
Kingdom between January 1990 and June
1995. Entry criteria included all patients
undergoing sphincterotomy for bile duct
stones, as indicated by a history of jaundice or
cholangitis, dilated bile ducts on ultrasound,
abnormal liver function tests, or acute gallstone
pancreatitis. Patients undergoing sphincter-
otomy for the management of tumours,
non-specific abdominal pain or papillary steno-
sis unrelated to gallstones were excluded.
The preparation for the procedure was iden-

tical in all centres. All procedures were
performed by experienced endoscopists using
routine techniques and contrast media which
was injected under low pressure. Instrumenta-
tion was minimised and a wire-guided sphinc-
terotome used whenever possible. Those in
whom large or multiple stones could not be
removed with a basket or mechanical lithotrip-
tor had an endoprosthesis inserted to maintain
biliary drainage. Patients were observed in hos-
pital for 24 hours postprocedure and serial
serum amylase concentrations were measured
in any patient with significant abdominal pain.
Any problem that occurred following discharge
was noted by the patient who was subsequently
contacted by telephone. All procedure related
morbidity and mortality within 30 days of
sphincterotomy were then recorded, patients
with inadequate follow up being excluded from
the study. A comparison of the significance
(Fisher’s exact test, ÷2 test with Yates’s correc-
tion) and relative risk of developing a compli-
cation in those under and over 35, 45, 55, and
65 years of age were determined.

Results
The 1000 endoscopic sphincterotomies were
performed on 958 patients (635 women and
323 men). Median age was 73 years (range
14–97). Indications for ERCP leading to
sphincterotomy were jaundice/cholangitis (617
procedures), sonogram suggesting bile duct
stones (146 procedures), acute pancreatitis
(135 procedures), abnormal liver function tests
(59 procedures), and postcholecystectomy
symptoms (43 procedures).
There were two deaths (mortality 0.21%),

both from postsphincterotomy acute pancreati-
tis, in patients aged 74 and 76 years. There
were 24 postprocedural complications, no
patient experiencing more than one complica-
tion. Pancreatitis (diagnosed by a serial rise in
serum amylase concentrations) was the most
common complication, occurring after 10 pro-
cedures (1%), and accounting for the two
deaths. Five of those who developed pancreati-
tis were under 65 years of age (26, 45, 46, 48,
and 49 years). Ascending cholangitis devel-
oped in seven patients (0.8%), all over 65 years
old, and was related to incomplete clearance of
stones. Four patients (0.4%), aged 46, 79, 80,

and 83 years developed bleeding requiring
transfusion after sphincterotomy.Two (aged 46
and 80 years) required surgical intervention.
Three patients (0.3%), aged 66, 70, and 73
years, had radiological evidence of retroperito-
neal perforation. Each resolved spontaneously
with conservative management.
There was one complication (pancreatitis)

among the 68 patients under 45 years of age
(table 1). Six complications (five cases of pan-
creatitis and one bleed) occurred in the 132
(13.2%) patients aged under 55 years with no
further complication arising in the 149 patients
aged 55–64 years. Consequently, there were six
complications (2.2%) and no deaths in the 281
(29.3%) patients aged under 65 years. In com-
parison, 18 of the 677 patients aged over 65
(2.6%) years developed complications (cholan-
gitis in seven, pancreatitis in five, bleeding in
three, and perforation in three). The two
deaths occurred in this group. Patients under
65 years of age were not at increased risk of
developing complications compared with those
over 65 (relative risk 0.83, 95% confidence
intervals 0.41–1.67, p=0.74). Similarly, the risk
of complication was not greater in those under
and over 35, 45 and 55 years of age (table 2).

Discussion
Young patients with bile duct stones may be
advised to undergo surgical exploration in the
belief that this is associated with fewer compli-
cations than endoscopic sphincterotomy. This
belief has arisen because the quoted mortality
of endoscopic sphincterotomy is around 1%,
whereas the mortality of bile duct exploration
increases with age only exceeding 1% over the
age of 60 years. However, mortality figures for
endoscopic sphincterotomy represent global
mortality and encompass all age groups. In the
past, only selected young patients considered
unfit for surgery underwent endoscopic
sphincterotomy, inevitably influencing results
and attitudes. It is not known whether
the mortality and morbidity of endoscopic

TABLE 1 Mortality and morbidity of endoscopic
sphincterotomy in relation to age

Age (y)
Number of
patients Mortality

Complications (number
of patients)

<35 35 0 Pancreatitis (1)
35–44 33 0 None
45–54 64 0 Pancreatitis (4)

Bleeding (1)
55–64 149 0 None
>65 677 2 Cholangitis (7)

Pancreatitis (5)
Bleeding (3)
Perforation (3)

TABLE 2 The relative risk, 95% confidence intervals and
significance of developing complications in those under,
relative to over, a given age

Age (y)

Relative risk
(under versus
over that age)

95%
Confidence
intervals p Value

<35 2.6 0.65–11.2 0.18
<45 1.15 0.3–4.42 0.70
<55 1.73 0.85–3.53 0.14
<65 0.83 0.41–1.67 0.74
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sphincterotomy vary with age or that young
patients are at greater risk of complications fol-
lowing sphincterotomy than bile duct explora-
tion.
Prospective studies comparing preoperative

endoscopic sphincterotomy with bile duct
exploration reveal that the ability to clear
stones from the bile duct, morbidity, mortality,
hospital stay, length of operation, and hospital
cost show no diVerence in outcome between
young and elderly patients.7–9 Mortality of
exploration of the bile ducts increases with age
so that by 60 years mortality is around 1% and
continues to increase thereafter.6 11 12

The mortality rate in this study (0.2%) com-
pares favourably with that of other series of
endoscopic sphincterotomy (0–5%).1 13 15 In
one study of 500 patients after sphincterotomy,
immediate and 30-day mortality were 1% and
3%, while a retrospective multicentre study of
10 000 patients undergoing sphincterotomy
revealed a 0.6% mortality.16 17 In the present
series two deaths occurred in patients aged 74
and 76 years. This study does not support the
belief that young patients undergoing endo-
scopic sphincterotomy have a mortality of 1%
or greater. ln contrast, this series suggests that,
for a given age, endoscopic sphincterotomy
performed by experienced clinicians may even
be associated with a reduced mortality relative
to exploration of the bile duct.
Evidence suggesting that young patients

experience greater morbidity after endoscopic
sphincterotomy is also lacking. Morbidity can
be expected in 5–15% of patients after
endoscopic sphincterotomy, most series re-
porting significant complications in around
5%.1 3 13 16 17 The commonest complication in
the present series was procedure related
pancreatitis, which occurred in 1% of patients.
These results compare favourably with other
reports suggesting that acute pancreatitis
develops in around 2.5% of patients following
sphincterotomy.18 In this series there was no
correlation between age and procedure in-
duced pancreatitis. It therefore seems likely
that pancreatitis following sphincterotomy is
more related to other factors such as trauma to
the pancreatic duct orifice rather than the age
of the patient.19

Bleeding following sphincterotomy is re-
ported in around 5% of cases and is associated
with considerable mortality.15 20 The low inci-
dence of bleeding in this series (0.36%) may be
related to limiting the size of the sphincter-
otomy, a practice common to all the endo-
scopists. Two patients in our series required
surgical intervention for bleeding, two other
cases settling spontaneously without the need
for endoscopic or other active intervention.
In this series all cases of ascending cholangi-

tis following sphincterotomy occurred only in
elderly patients. Persistent or recurrent sepsis
reportedly occurs after 2.5% of sphinc-
terotomies.20 The relatively low number of
patients with persistent sepsis in the present
series (0.8%), without mortality, may be
related to the use of a biliary endoprosthesis in
cases in which clearance of the bile duct was
considered incomplete. Asymptomatic retro-

peritoneal perforation is recognised to compli-
cate therapeutic ERCP even when sphincter-
otomy is not performed.21 This study suggests
that younger patients are not at increased risk
of this complication which, however, may be
successfully treated conservatively. Even pa-
tients who develop persistent pain, fever and
leucocytosis can be managed non-operatively,
progress being monitored by computed tomog-
raphy if necessary.
Another major concern of the performance

of endoscopic sphincterotomy in young pa-
tients is the potential for long term complica-
tions. Between 75% and 90% of all patients
undergoing endoscopic sphincterotomy will
remain asymptomatic up to 15 years after the
procedure.14 19 Recurrence of biliary stones
occurs in 10% of patients while reintervention
for stenosis may be required in around
3%.14 17 19 Recurrent stones can be successfully
treated by repeat sphincterotomy in 90% of
cases. Although this study did not assess long
term complications, serious consequences of
endoscopic sphincterotomy are suYciently
uncommon to make significant long term
problems in young patients unlikely.
Another concern relates to the long term

risks of sphincter destruction. However, there
is no evidence that surgical sphincteroplasty
has any long term risk other than that
associated with stenosis. Moreover, there is
evidence that even with endoscopic sphincter-
otomy large enough to allow duct clearance,
sphincter function is preserved in 50% of
patients.22

Only one third of patients undergoing ERCP
prior to laparoscopic cholecystectomy require
sphincterotomy for bile duct stones.23 In such
patients, this combined therapeutic approach
should oVer an eVective, time-saving option
compared with open cholecystectomy and
common bile duct exploration.3 8 9 Our results
suggest that neither the morbidity nor
mortality of endoscopic sphincterotomy is age
related. Younger patients should therefore not
be denied the benefits of laparoscopic chole-
cystectomy after preliminary endoscopic
sphincterotomy for fear that the risks are
greater than if they undergo surgical explora-
tion of the bile duct.
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