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Twenty patients received transduodenal sphincteroplasty and transampullary septectomy between 1987
and 1993. Seven patients had post-cholecystectomy pain which was much improved or abolished in 5 of 7
patients at a mean follow-up of4 years and 5 months. Four of five patients with chronic pancreatitis were
improved at 3 years and 2 months. Three of five patients with recurrent acute pancreatitis were improved
at 4 years and 5 months. One of three patients with chronic abdominal pain of hepatobiliary origin was
improved at 3 years. Transduodenal sphincteroplasty and transampullary septectomy can relieve pain in
patients with post-cholecystectomy pain, recurrent acute pancreatitis, chronic pancreatitis, and chronic
abdominal pain of hepatobiliary origin, presumably by improving drainage of the obstructed ducts.
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INTRODUCTION

The indications for performing transduodenal sphinc-
teroplasty and transampullary septectomy are contro-
versial. What is known, however, is that a carefully
performed ablation ofthe biliary and pancreatic com-
ponents of the papilla and its sphincter will lead to
relief of episodic, incapacitating upper abdominal
pain in selected patients1. Langenbuch first suggested
that stenosis of the sphincter of Oddi might cause
biliary-like pain. Ever since, this condition has been
recognised as a cause of upper abdominal pain occur-
ring either as an isolated abnormality, or in associa-
tion with gallbladder disease, pancreatitis, or both3.

Obstruction to the terminal bile duct causing pain
with or withoutjaundice can be treated by endoscopic
papillotomy4. On the other hand, obstruction to
the terminal pancreatic duct causing pain with or
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without hyperamylassaemia requires a transduodenal
operation. Transduodenal sphincteroplasty and trans-
ampullary septectomy should permanently abolish
stenosis at both sites5.
The aim of this study was to assess the effectiveness

of transduodenal sphincteroplasty and trans-
ampullary septectomy in patients with post-cholecys-
tectomy pain, recurrent acute pancreatitis, chronic
pancreatitis and chronic abdominal pain of hepato-
biliary origin. This series is unusual in that the diagnosis
was made by percutaneous transhepatic cholangio-
gram (PTC) in half of the patients.

PATIENTS AND METHODS

Twenty patients received transduodenal sphinctero-
plasty and transampullary septectomy between 1987
and 1993. All patients had severe pain for more than
two years which was refractory to medical therapy.
Mean age was 44 years (range 20-62 years) and sex
distribution was 10M: 10F. Operation was indicated
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for one of four different syndromes (Table 1). The
patients were followed up at the out patient depart-
ment and by telephone.

Table 1 Indications for pancreatic sphincteroplasty.

Patients M F Mean age
(yrs)

Post-cholecystectomy pain 7 3 4 43
Recurrent acute pancreatitis 5 3 2 45
Chronic pancreatitis 5 3 2 40
Papillary Stenosis diagnosed
at cholecystectomy 0 58
Papillary stenosis diagnosed
before cholecystectomy 2 0 2 45

1) Post-cholecystectomy pain

Seven patients had chronic disabling pain in the
epigastrium or right hypochondrium which radiated
through to the back and was accompanied by nausea
and vomiting. These patients were followed up for a
mean of 4 years and 7 months (range year and 2
months-6 years and 8 months) after sphincteroplasty.
Nifedipine was successful at relieving the pain in
only one of three patients. Intermittent jaundice was
present in three patients. All patients had a chole-
cystectomy performed for gallstones 8 months to 13
years earlier. Only one patient had an exploration of
the common bile duct. Cannulation of the bile duct at
ERCP in two patients produced pain identical to that
of which they had been complaining. One of tliese
patients had an endoscopic sphincterotomy, but al-
though this helped initially, it was only effective for 6
weeks and therefore a sphincteroplasty was performed
with an excellent result. Liver biopsy was performed in
two patients and was normal. Other investigations
included liver function tests, serum amylase, gastro-
scopy, barium meal, barium enema, and oesophageal
manometry.

2) Recurrent acute pancreatit&

Five patients had recurrent acute pancreatitis during
the previous 3-14 years. These patients were followed
up for a mean of 3 years and 4 months (range 9
months-6 years) after sphincteroplasty. Attacks of
pancreatitis were usually accompanied by hyperamy-
lassaemia and between episodes patients were largely
free of pain. None were noted to have pancreatic
exocrine or endocrine insufficiency. One patient had
several episodes of jaundice. Two patients had pan-
creas divisum on ERCP but there was no evidence of

chronic pancreatitis. Two patients developed pseu-
docysts and both had a cyst-gastrostomy performed.
One patient also had a pancreatic necrosectomy. The
aetiology of the pancreatitis was due to gallstones (2),
pancreas divisum (2), and alcohol (1). Other investiga-
tions included liver function tests, serum amylase,
gastroscopy, barium meal, barium enema, small bowel
series, and PABA test.

3) Chronic pancreatitis

Five patients had upper abdominal pain radiating
through to the back, accompanied by nausea and
vomiting for 8 months to 17 years. These patients were
followed up for a mean of2 years and 7 months (range
year and 4 months-5 years and 11 months). Inter-

mittent exacerbations of pain were generally not ac-
companied by an elevation of the serum amylase.
Three patients had evidence of pancreatic exocrine
insufficiency and two patients also had endocrine in-
sufficiency. Two patients had previously undergone
distal pancreatectomy and splenectomy and one pa-
tient had drainage ofseveral pancreatic abscesses. The
aetiology of the pancreatitis was due to alcohol (3),
idiopathic (1), and pancreas divisum (1). The patient
with pancreas divisum developed a pancreatico-pleu-
ral fistula. ERCP revealed a dilated, ectatic pancreatic
duct with a pseudocyst at the tail of the pancreas
draining into the fistula (Fig. 1). One patient had a
small pseudocyst in the tail of the pancreas and a large
splenic cyst (Fig. 2). Other investigations included
liver function tests, serum amylase, gastroscopy,
PABA test, and in one patient a percutaneous ultra-
sound-guided pancreatogram was attempted but this
was unsuccessful.

4) Chronic abdominalpain ofhepatobiliary origin

Three patients with chronic abdominal pain of
hepatobiliary origin were followed up for a mean of 3
years and 3 months (range year and 6 months-6
years and 4 months). One patient had a cholecys-
tectomy for gallbladder stones. Operative cholan-
giogram showed normal anatomy with no stones but
no passage of contrast into the duodenum. Upon
inspection at laparotomy, excessive fibrosis of the
papilla was found and so a sphincteroplasty was per-
formed. Stones were present in the gallbladder. Two
patients presented with upper abdominal pain, vomit-
ing and cholestatic liver function tests. Pre-operative
PTC confirmed papillary stenosis (Fig. 3). Both pa-
tients had gallbaldder stones.
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Figure 1 ERCP demonstrating pancreas divisum, chronic pancreatitis and a pseudocyst at the tail of the pancreas connecting with a
pancreatico-pleural fistula.

Diagnosis

The various tests which were used for diagnosis, either
singly or in combination, are listed in Table 2. The
Nardi test (morphine-prostigmine provocation test),
which is somewhat controversial, relies on the repro-
duction of pain and a sharp rise in serum pancreatic
enzymes (amylase, lipase or amidase). A positive test
requires a relatively normal pancreas secreting against
a closed and competent sphincter. Serum amylase was
measured and symptoms recorded for hour after an
intramuscular injection of saline and for 4 hours after
an intramuscular injection of morphine 10 mg plus
prostigmine mg. The test was considered positive if
the morphine-prostigmine injection reproduced pain
and caused a fourfold elevation in serum amylase.

Operative technique

An oblique incision is made in the second part of the
duodenum and the papilla is identified on the medial
wall. A biliary sphincteroplasty 15-20 mm in length is
performed and the mucosae of the duodenum and
common bile duct are coapted with 5/0 Vicryl sutures.
The orifice of the duct ofWirsung is then identified on
the lower lip ofthe ampulla at 5 o’clock. The common
septum between the terminal portions of the bile duct
and pancreatic duct is then incised for 10-15 mm,
using fine-pointed scissors and sutures of 5/0 Vicryl to
coapt the mucosae. At the end of the procedure both
ducts should be widely patent, presenting a double-
barrelled appearance (Figure 4). The duodenotomy is
closed in two layers with 2/0 Vicryl.
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Figure 2 CAT scan showing a small pancreas containing flecks of calcium, a dilated pancreatic duct, a small pseudocyst in the
tail of the pancreas, and a large splenic cyst.

Figure 3 Percutaneous transhepatic cholangiogram showing delayed emptying at the lower end of the common bile duct due
to papillary dysfunction.
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Table 2 Method of diagnosis.

Method

USS 15
CT scan 7
Oral cholecystogram
PTC 10
ERCP 14
PTC + ERCP 6
Intravenous cholangiogram 2
Operative cholangiogram 4
Nardi test
HIDA scan 2
Inspection at laparotomy

Table 3 Operations performed.

n Sphincteroplasty Cholecys-
Major Minor tectomy

Post-cholecystectomy
pain 7 7 0 0
Recurrent acute pan-
creatitis 5 5 2 5
Chronic pancreatitis 5 4 4
Chronic abdominal pain 3 3 0 3

Figure 4 Operative photograph showing completed transduodenal sphincteroplasty and transampullary septectomy with a
catheter in the common bile duct and a lacrimal probe in the pancreatic duct.

The following technical points have been found
helpful. If the papilla is difficult to find, the supraduo-
denal bile duct is opened and an 8 French gauge
Jaques catheter is passed from above. This manoeuvre
also helps to identify a stenosed bile duct orifice if the
initial sphincteroplasty enters the pancreatic duct. If
either the major or minor pancreatic duct is difficult to
find, it may be located after i.v. administration of
secretin U/kg, which produces a brisk flow of pan-
creatic juice within one minute. If the orifice of the
pancreatic duct is stenosed, it may require the passage
of fine lacrimal probes before it will accept a cannula.

RESULTS

There were no deaths in this series. Three patients
developed hyperamylassaemia post-operatively and
one patient developed a pancreatic pseudocyst which
required a cyst-gastrostomy. Another patient devel-
oped pancreatitis with abscess formation and obstruc-
tion to the second part of the duodenum. She settled
on conservative treatment with nasogastric suction
and antibiotics.
The mean hospital stay was 13 days (range 8-45

days). The operations performed are given in Table 3
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Table 4 Outcome of pancreatic sphincteroplasty.

n Mean Improved
follow-up
( Yrs, mths)

Recurred

Post-cholectstec-
tomy pain 7 4,5
Recurrent acute
pancreatitis 5 4,5 Ex3
Chronic pancrea-
titis 5 3,2
Chronic abdomi-
nal pain 3 3,0 Exl

Ex4, Go 2

2

Ex3,Gol

2

Ex Excellent (complete resolution of symptoms)
Go Good (significant improvement in symptoms)

and the results in Table 4. Nineteen patients had a
sphincteroplasty of the major papilla and three pa-
tients had a sphincteroplasty of the minor papilla.
Twelve patients also had a cholecystectomy. In one
patient, the orifice of the common bile duct couldn’t
be identified and so a probe was passed via a supra-
duodenal choledochotomy.

1) Post-cholecystectomy pain

Five of the seven patients with post-cholecystectomy
pain were improved by their operation (Table 4). Four
had an excellent result (complete relief of symptoms)
and one had a good result (marked improvement in
symptoms). One patient continued to have upper ab-
dominal pain and vomiting postoperatively and had an
ERCP performed nine months later. This showed a
normal pancreatic duct a dilated common bile duct with
delayed emptying and narrowing at its lower end. An
endoscopic sphincterotomy was performed which im-
proved drainage, however, five months later, she con-
tinued to have pain and cholangitis. A repeat ERCP
showed that the previous sphincterotomy was widely
patent but that the common bile duct was slow to
empty. Another patient continued to have pain and he
had good pain relief following a coeliac plexus block.

oped a pseudocyst 4 months post-operatively and had
a cyst-gastrostomy performed. One patient with re-
current acute pancreatitis and excessive alcohol intake
stopped drinking five years before sphincteroplasty.
However, despite this, his pain was not relieved by
sphincteroplasty.

3) Chronic pancreatitis

Four of five patients with chronic pancreatitis were
improved following operation and ofie had recurrent
symptoms. A 20-year-old female with pancreas divi-
sum was found to have a fistulous tract extending
from the superior aspect of the body of the pancreas,
posterior to the splenic artery, and extending up
behind the diaphragm into the chest. The pancreas
was transected at its neck and the pancreatic duct
was found to be dilated. A spleen-preserving distal
pancreatectomy was performed and the fistula was
identified and resected. An attempt was made to
pass a catheter into the duodenum via the pancreatic
duct, however, this was unsuccessful and so the
duodenum was opened and a sphincteroplasty of the
minor papilla was performed. Finally, a Roux-en-Y
pancreatico-jejunostomy was performed. A 24-year-
old male had a large splenic cyst and underwent a
splenectomy and distal pancreatectomy with removal
of the splenic cyst. In addition, he had a Roux-en-Y
pancreatico-jejunostomy, removal of pancreatic duct
calculi and a transduodenal sphincteroplasty and
transampullary septectomy. The patient with recur-
rent symptoms had a previous history of excessive
alcohol intake and had multiple pancreatic cysts, ab-
scesses and fistulae, following which he had under-
gone a distal pancreatectomy. He stopped drinking 5
years before sphincteroplasty. Two other patients with
chronic pancreatitis and excessive alcohol intake stop-
ped drinking 8 months and 8 years respectively prior
to sphincteroplasty. Both patients had a successful
result following sphincteroplasty.

2) Recurrent acute pancreatitis

Of the five patients who had operations for recurrent
acute pancreatitis, three had complete relief of their
symptoms and two had recurrent symptoms. Two
wer,e found to have pancreas divisum and both had
sphincteroplasties of the major and minor papillae.
Both patients had recurrent symptoms following op-
eration. There was no evidence ofchronic pancreatitis
on ERCP in either patient. One of these patients had
a strongly positive Nardi test. Another patient devel-

4) Chronic abdominal pain ofhepatobiliary origin

One of three patients with chronic abdominal pain of
hepatobiliary origin had an excellent response follow-
ing sphincteroplasty and two patients had recurrent
symptoms.

DISCUSSION

Surgical procedures on the sphincter of Oddi and the
ampulla of Vater have had a high failure rate since
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there are few specific objective criteria or diagnostic
tests for selecting surgical candidates7. In this series,
the decision to recommend surgery was based
on a careful history, physical examination, and
laboratory evaluation, including liver function tests
and pancreatic enzymes. Selection criteria were based
primarily on clinical symptoms such as severe,
episodic, incapacitating upper abdominal pain
after a cholecystectomy, or recurrent episodes of
unexplained hyperamylassaemia with pain. All pa-
tients had severe pain for greater than two years which
was refractory to medical therapy.

Important diagnostic tests included ERCP and
PTC which demonstrated either: 1) an abnormality of
the papilla (e.g. papillary stenosis or pancreas divi-
sum), or 2) dilatation with delayed emptying of the
contents of the biliary or pancreatic duct, or 3) repro-
duction of symptoms at the time of ERCP. An inter-
esting feature of this series is that the diagnosis was
made by PTC in half of the patients (Table 2). In most
other series, the diagnosis was usually made by ERCP
and we are not aware of other studies which have used
PTC for diagnosis.
ERCP manometry can predict which patients will

respond to treatment, either surgical or endoscopic.
Geenen performed a randomised prospective study of
47 patients who had endoscopic sphincterotomy per-
formed for sphincter of Oddi dysfunction following
cholecystectomy. He showed that in patients with in-
creased basal sphincter pressure, sphincter dysfunc-
tion was a major cause of symptoms, because the
symptoms improved substantially or disappeared af-
ter sphincterotomy. Roberts-Thompson performed
endoscopic sphincterotomy in 45 patients with sphinc-
ter of Oddi dysfunction following cholecystectomy,
with a success rate of 50%. Carr-Locke1 treated 30
patients with the same condition with a success rate of
18/30 (60%).
The pathogenesis of upper abdominal pain

following cholecystectomy, the so-called post-chole-
cystectomy syndrome, remains obscure5. It has been
suggested that the pain is pancreatic in origin and that
the chronic passage ofgallstones might lead to inflam-
mation and fibrosis of the transampullary septum
within the papilla of Vater and critical stenosis of the
main pancreatic duct of Wirsung.
The clearest indication for pancreatic sphinctero-

plasty is probably recurrent idiopathic pancreatitis in
patients with suspected papillary stenosis or pancreas

11divisum ERCP is a crucial investigation in such pa-
tients, and the inability of an experienced endoscopist
to cannulate the pancreatic duct may be taken as evi-

dence ofstenosis12. Cannulation ofthe accessory papilla
was successful in all three patients with pancreas divi-
sum in this series. The reason for the association be-
tween recurrent pancreatitis and pancreas divisum
is not known. It has been suggested that inadequate
drainage of the dorsal pancreas through the dorsal
pancreatic duct and a relatively stenosed minor papilla
could cause pancreatitis13’14. Therefore, it has been pro-
posed that enlargement of the outflow tract ofthe duct
of Santorini by sphincteroplasty might benefit patients
with recurrent pancreatitis due to pancreas divisum15’16.
Sphincteroplasty of the minor papilla should be suffi-
cient if the pancreatitis is caused by poor drainage
through a relatively stenosed minor papilla. However,
in most series, including our own, a sphincteroplasty of
the major papilla and duct of Wirsung has been added
for completeness13’16. In Warshaw’s experience, sphin-
cteroplasty of the accessory ampulla was successful in
treating 18 of 19 patients with pancreas divisum and
clearcut stenosis at the minor papilla7. In our series,
however, only of3 patients with pancreas divisum had
a successful outcome following accessory sphinctero-
plasty. On the basis of clinical presentation, it is impos-
sible to separate patients with recurrent pancreatitis
into Sarles’ type II or III. Yet, this is of the utmost
importance, since the former, with acute recurrent
disease and a normal parenchyma, should respond well
to a decompressive procedure when obstruction is
present, whereas the latter, with progressive pathology,
will eventually have recurrent symptomsTM.
The finding that diarrhoea and previous surgery

could singly, or in combination, result in a signifi-
cantly poorer outcome may signal that these may be
patients with early exocrine insufficiency and long-
standing disease suggestive of Sarles’ type III. The
poor results associated with alcoholism and drug
dependency are well recognised, and, again, should
alert us to the fact that we are dealing with a type of
disease which will not respond to decompressive
measuresTM.

In established chronic pancreatitis, sphincteroplasty
has a very limited role. It can facilitate retrograde
pancreatography (if ERCP is inadequate) and extrac-
tion of ductal calculi and should relieve a localised
ductal stenosis immediately adjacent to the papilla.
Long-term relief of symptoms may be anticipated in
about 40% of patients with relatively mild disease,
especially if they abstain from alcohol, and the short-
term benefit is greater1’9. In the present series, four of
five patients have had a useful response. Sphinctero-
plasty was only an adjunct to other pancreatobiliary
procedures in two patients.
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Relief of symptoms after endoscopic sphinctero-
tomy has been reported in patients with recurrent
acute pancreatitis2. Balloon dilatation of the sphincter
has been attempted, but this is not effective and is
associated with a high frequency of complications, es-
pecially pancreatitis. Stent placement across the papilla
has been shown to work in 5 of 12 patients2. Endo-
scopic treatment of chronic pancreatitis is aimed at
alleviating outflow obstruction caused by ductal stric-
tures, stones, or papillary stenosis. Endoscopic sphin-
cterotomy of the pancreatic duct sphincter precedes
dilatation using either dilating catheters or balloons
and stent placement. In addition, self-expandable me-
tallic wallstents have recently been used. Stones may
be extracted or fragmented by using extracorporeal
shock wave lithotripsy (ESWL).
The morbidity from transduodenal sphincteroplasty

and transampullary septectomy remains high, even in
the hands ofthose who have mastered the technique2.
Potential complications include: 1) acute pancreatitis,
2) transient postoperative hyperamylassaemia, 3) an
infected collection of pancreatic juice, and 4) duode-
nal fistula. The absence of operative mortality in this
series and the relatively low incidence of serious mor-
bidity (10%) are consistent with meticulous attention
to details of operative and perioperative care. Others
have commented on the relatively high incidence of
pancreatitis associated with procedures on the papilla
of Vater22. The low incidence of postoperative pan-
creatitis in this series (10%) was probably due to gentle
handling ofthe papilla and identification and enlarge-
ment of the opening of the duct of Wirsung or
Santorini. In addition, operative pancreatography was
only used in one patient23.
The Nardi test has been found to be of use in

selecting patients with post-cholecystectomy pain for
sphincteroplasty’2426. We only used this test in one
patient with recurrent acute pancreatitis. The test
was positive pre-operatively (reproduction of pain
plus a fourfold elevation of serum amylase), however,
sphincteroplasty was unsuccessful.

In conclusion, surgery may offer the best means
of treating this difficult group of patients. However,
there is a learning curve associated with this proce-
dure, which requires a surgeon with a special interest
and expertise in treating this condition. He must be
prepared to follow these patients up and to re-operate
if necessary. If this expertise is lacking, then endo-
scopic sphincterotomy may be offered as an
alternative treatment. The overall long-term clinical
success rates achieved with therapeutic endoscopy are
probably somewhat lower than those achieved by op-

erative treatment. Moreover, endoscopic treatment
may have to be repeated for recurrent symptoms.
Nevertheless, endoscopic treatment seems to be
reasonably safe and technically feasible, and provides
relief in a substantial proportion of patients. In
addition, it may be preferred by patients and is
probably less expensive. ERCP manometry can
predict which patients will respond to treatment,
either surgical or endoscopic. However, this technique
is not widely available, except in a few specialist
centres.
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