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Extended transduodenal sphincteroplasty for bile duct
stones associated with a periampullary diverticulum
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Summary: Extended transduodenal sphincteroplasty has been suggested as an alternative to
choledochoduodenostomy for the surgical management of bile duct stones associated with a periampullary
diverticulum but its value has not previously been investigated. Over a 3 year period, nine patients
underwent extended transduodenal sphincteroplasty for common bile duct calculi associated with a
periampullary diverticulum with no operative or post-operative mortality and minimal morbidity.
Follow-up ranging from 20 to 60 months has shown remission of pain in all but one patient, who has had a
normal endoscopic cholangiogram and no further episodes of jaundice or cholangitis. Extended
transduodenal sphincteroplasty is a safe and effective alternative to choledochoduodenostomy for the
surgical management of choledocholithiasis associated with a periampullary diverticulum.

Introduction

The prevalence of periampullary diverticula has
been reported as 12.5% from a large retrospective
analysis of patients undergoing endoscopic retro-
grade cholangiopancreatography (ERCP)l whereas
in a smaller prospective study 25% of patients
undergoing ERCP were found to have duodenal
diverticula of which 90% were located close to the
ampulla of Vater.2 Although the majority of these
diverticula cause no symptoms, the presence of a
periampullary diverticulum (PAD) predisposes to
the development of bile duct stones.3 Following
cholecystectomy an 85% incidence of recurrent
stones has been reported in patients with periam-
pullary diverticula.3 The reason for this high
incidence of bile duct stones has not been estab-
lished, although external compression ofthe biliary
tree by the diverticulum has been implicated and
sphincter dysfunction4 and abnormal bacterial col-
onization' are frequently found.
To prevent recurrent stone formation the diver-

ticulum may be resected (diverticulectomy), the
sphincter of Oddi divided (endoscopically or sur-
gically) or a biliary-enteric anastomosis performed,
for example, choledochoduodenostomy. Alterna-
tively an extended transduodenal sphincteroplasty
(ETDS) may be performed, a technique which has
previously been described and a successful out-

come reported in a single case.6 This procedure, by
providing drainage of both the biliary tree and the
diverticulum, may be preferable to carrying out a
biliary-enteric anastomosis. The role of ETDS in
patients with choledocholithiasis and a periampul-
lary diverticulum was therefore investigated.

Patients

Over the period January 1985 to June 1988, nine of
the patients who were referred to the Department
of Surgery at the Turkey Advanced Specialization
Hospital with biliary tract obstruction due to
stones were found at the time of endoscopic
cholangiography to have a paravaterian diver-
ticulum. There were three males and six females
with a median age of 58 years (range 47-67). All
presented with upper abdominal pain. Eight were
clinically jaundiced on admission and the other
gave a history ofjaundice which had resolved prior
to admission. Four patients had had a cholecystec-
tomy 2-7 years previously, one along with explor-
ation of the common bile duct and removal of
stones. None of the patients had major medical
problems although one was an insulin-dependent
diabetic.

Investigations

In all but one patient the liver function tests showed
the typical picture of obstructive jaundice with an
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elevated bilirubin and alkaline phosphatase. The
patient whose jaundice had resolved prior to
admission showed an elevated alkaline phospha-
tase alone. Ultrasonography demonstrated gall-
bladder stones in those patients who had not
previously undergone cholecystectomy and a dilat-
ed biliary tree in all nine patients (common bile
duct diameter 11-19 mm). Stones were detected
within the bile duct in eight patients. In the
remaining patient jaundice had resolved prior to
admission and the common bile duct (CBD) dia-
meter was 11 mm. Endoscopic retrograde cholan-
giopancreatography (ERCP) had been attempted
in all patients, with paravaterian diverticula being
found at the one, six (four cases), seven, eight and
12 o'clock positions along with one case ofa central
diverticulum. An endoscopic cholangiogram was
obtained in five of the nine patients (56%) and
CBD stones were demonstrated in all five. Two of
the nine patients were referred for surgery follow-
ing a failed attempt at endoscopic stone removal
whereas in the other seven endoscopic clearance of
the CBD was not attempted.

Surgery

The technique of extended transduodenal sphinc-
teroplasty was as follows. The abdomen was
opened through a right upper paramedian incision.
If present, the gallbladder was removed and the
common bile duct explored through a 2-3 cm
longitudinal choledochotomy. After removal of
any stones from theCBD a soft catheter was passed
along the duct until it passed through the ampulla
and was palpated through the wall of the duo-
denum. A 4 cm oblique duodenostomy allowed
good visualization of the ampulla and the adjacent
diverticulum. A sphincteroplasty was performed
over the catheter for at least 1.5 cm with excision of
the bridge between the diverticulum and the
ampulla. The sphincteroplasty was sutured with
interrupted 3/0 Vicryl. If the diverticulum was in
the vicinity of the pancreatic duct this was also
cannulated prior to sphincteroplasty and the sep-
tum between the common bile duct and pancreatic
duct divided. The CBD was closed over a t-tube
using interrupted 3/0 Vicryl and the duodenotomy
closed with 3/0 Vicryl.

Results

At operation stones were found within the common
bile duct in eight of the nine patients, all of which
had been demonstrated on pre-operative imaging.
Cholecystectomy was performed in all patients
with gallbladder in situ, all of which contained
stones. No operative difficulties were encountered

in carrying out the extended transduodenal sphinc-
teroplasty. There were no operative or peri-opera-
tive mortalities. The only morbidity was one
patient who had an external bile leak following
removal of the t-tube one week after surgery. The
patient remained well and the leak closed spon-
taneously after a further week. The patients have
been followed with clinical examination and bio-
chemical screening for a period ranging from 20 to
60 months. Eight of the nine patients are now
asymptomatic and all have normal liver function
tests. One patient has persistent back pain, also
present pre-operatively, and underwent an ERCP
which showed a normal post-sphincteroplasty
appearance.

Discussion

The present study has shown that an extended
transduodenal sphincteroplasty can be safely per-
formed in patients with bile duct stones associated
with a periampullary diverticulum. This supports
the previous report by Kaminsky.6A longer follow-
up period is obviously required to exclude the
possibility of late complications but the results of
the short and intermediate follow-up are very
satisfactory.
Only one of the patients in this series had

previously undergone exploration of the common
bile duct and removal ofcalculi. This contrasts with
the practice ofmany surgeons who would carry out
clearance of the biliary tree at a first operation and
only consider the management of the PAD if bile
duct stones were to recur.6 However, the reported
very high incidence of recurrent common bile duct
stones in this group of patients3 would suggest that
the primary procedure should also be definitive for
two reasons. Firstly, if recurrent bile duct stones
were to form, endoscopic removal may not be
possible when a PAD is present and, secondly,
surgery for recurrent stones is associated with a
significantly higher morbidity and mortality than a
primary procedure.7

It should not be concluded from the present
study, however, that all patients with choledo-
cholithiasis and PAD should be treated by ETDS.
Although there were no mortalities and no signi-
ficant morbidity in the present study, previously
published series of sphincteroplasty have shown a
complication rate varying from 0 to 10%8` and a
mortality of 0 to 7%.8`' The results from different
centres vary widely and perhaps more informative
than the results from specialized centres are those
obtained from many surgeons within a region. This
suggests that the overall mortality ofETDS may be
5% and the morbidity over 30%.1" The lack of
mortality and minimal morbidity found in the
present study may be attributed to all operations
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being performed by experienced surgeons within a
specialized centre and secondly that only patients
considered to be 'fit for surgery' were included.
Patients who were elderly, with significant medical
problems or who had presented with cholangitis
were treated by endoscopic sphincterotomy (ES).
The value of endoscopic sphincterotomy for the

removal of CBD stones is well established,
especially in patients at high operative risk, with
less than 20% subsequently developing symptoms
necessitating cholecystectomy. 12-14 However, the
optimum management of patients with CBD
stones associated with aPAD is more controversial
than the situation for CBD stones alone. Although
the presence of a PAD was at one time considered
to be an absolute contraindication to endoscopic
sphincterotomy'5 and a lower success rate for
cannulating the ampulla has been reported'6 the
recent results from major centres in patients with
diverticula have been similar to those in patients
without diverticula.'7"18 It would seem likely, there-
fore, that endoscopic sphincterotomy is the treat-
ment of choice in patients with choledocholithiasis
associated with a periampullary diverticulum who
are elderly, have major medical problems or who
have had previous cholecystectomy. The optimum
management of fit patients with choledocholithi-
asis associated with a PAD in whom the gallblad-
der is in situ has yet to be established.
The main surgical options are bile duct clearance

alone or along with choledochoduodenostomy,
diverticulectomy or transduodenal sphinctero-

plasty. Clearance of the bile duct alone in patients
with PAD is associated with a high rate ofrecurrent
stones3 whilst diverticulectomy may be technically
difficult and associated with a high operative
morbidity.'9'20 Both TDS and choledochoduodeno-
stomy are suitable means of preventing further
choledocholithiasis and are associated with similar
operative morbidity and mortality." Which techni-
que is used may be based on technical factors,
choledochoduodenostomy being more easily per-
formed if the CBD is markedly dilated. ETDS may
be preferable if there is no duct dilatation due to
pre-operative nasobiliary drainage, if a calculus is
impacted at the ampulla or ifan ampullary tumour
is suspected at operation.

In conclusion this study has demonstrated that
extended transduodenal sphincteroplasty may be
carried out in patients with CBD stones associated
with a PAD both safely and effectively. The early
results would justify a prospective randomized
study comparing endoscopic sphincterotomy or
choledochoduodenostomy with extended trans-
duodenal sphincteroplasty in patients with chole-
docholithiasis and a periampullary diverticulum
who are considered 'fit for surgery'.
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