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Transduodenal sphincteroplasty and transampullary
septectomy for sphincter of Oddi dysfunction

George Tzovaras, Brian J Rowlands*
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Queen's University of Belfast, Belfast, UK

Background: The diagnosis and management of sphincter of Oddi dysfunction are controversial
issues. Both surgical and endoscopic series report modest success in the treatment of this condition.
There is evidence from endoscopic series that the Milwaukee classification could predict the clinical
outcome after sphincterotomy. We reviewed our long-term results of surgical sphincter ablation for
sphincter of Oddi dysfunction, in order to correlate outcome with underlining pathology (biliary
versus pancreatic) and Milwaukee biliary group classification.
Patients and Methods: During a 10 year period (1987-1996), 36 patients with either biliary (n = 26) or

pancreatic (n = 10) presentation of suspected sphincter of Oddi dysfunction were selected for surgery

according to a standard protocol of investigation and management. All patients were classified according
to the Milwaukee dassification for the biliary group or its version for the pancreatic group and had
transduodenal sphincteroplasty and transampullary septectomy.
Results: Despite a trend towards a better outcome in the biliary group (good result 62%, moderate
23%, poor 15%) compared to the pancreatic (good result 40%, moderate 40%, poor 20%) the difference
was not statistically significant (P = 0.48). Milwaukee classification for the biliary group correlated
well with a favourable outcome (P <0.05).
Conclusions: The modest outcome despite careful patient selection for surgery emphasises the need
for more objective diagnostic tools. Milwaukee classification appears to be of good predictive value,
and a good result can be anticipated in type I or even type II patients. The trend towards a better
outcome in the biliary group may reflect the weakness of a drainage procedure to treat patients with
parenchymal pancreatic disease.
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The diagnosis and management of sphincter of Oddi and which patients would benefit from sphincter ablation. A
dysfunction is a challenging problem. Sphincter of Oddi combination of clinical, biochemical and radiological

dysfunction can cause symptoms of biliary or pancreatic criteria,' ERCP manometry,2-5 scintigraphic studies," and

origin presenting as biliary colic or recurrent pancreatitis, provocation tests&°0 have been proposed as criteria to select

respectively. There is little doubt that the disorder exists, but patients for sphincter ablation, but despite these modalities
controversy reigns as to how it can be diagnosed accurately diagnosis remains often arbitrary and empirical.1' Another
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SPHINCrER OF ODDI DYSFUNCTION: DIAGNOSIS AND MANAGEMENT

area of controversy is how best to accomplish sphincter
ablation - by a surgical procedure or endoscopically. The
results from both endoscopic and surgical series are similar
in outcome and morbidity with relatively high failure rates;
this probably reflects the aforementioned difficulties in
accurately diagnosing the disorder.12 There is evidence from
recent series that Milwaukee classification' could predict
the outcome after endoscopic sphincterotomy in the biliary
group of patients with sphincter of Oddi dysfunction.13

The aim of this study was to analyse the results of our 10-
year experience as a referral unit for hepatobiliary and
pancreatic surgery in Northem Ireland on transduodenal
sphincteroplasty and transampullary septectomy for
sphincter of Oddi dysfunction. We attempt to identify any
correlation between long-term outcome and underlying
pathology (biliary versus pancreatic) as well as Milwaukee
classification.

Patients and Methods

Between 1987 and 1996, 36 consecutive patients (15 male, 21
female: median age, 46.4 years; range, 17-69 years) under-
went transduodenal sphincteroplasty and transampullary
septectomy for suspected sphincter of Oddi dysfunction.
This group of patients represents a minority of the patients
referred from other hospitals in Northern Ireland for
investigation of pain of biliary/pancreatic origin and were
carefully selected according to our protocol.

Patients were divided as having either biliary (n = 26: 8
male and 18 female: median age, 47.5 years; range, 17-69
years) or pancreatic (n = 10: 7 male and 3 female: median age,
43.6 years; range, 24-57 years) type pathology on the basis of
clinical presentation and investigation. The biliary group
consisted of patients with 'postcholecystectomy syndrome' (n
= 14), in whom choledocholithiasis had been excluded, or
patients with typical biliary colic and an intact gallbladder
with no evidence of gallstones or abnormal gallbladder
function on ultrasonography, oral cholecystogram and scinti-
graphy. These patients were further classified according to
Milwaukee dassification1 (Table 1) as: type , 11 patients; type
II, 11 patients; or type Im, 4 patients. The pancreatic group
included patients with recurrent idiopathic acute pancreatitis
(n = 5) or patients with chronic pancreatitis only if they had a
dilated pancreatic duct (n = 5). Three of those with chronic
pancreatitis had previously undergone distal pancreatectomy
and splenectomy for pain control with poor outcome. Patients
with gallstones, pancreas divisum, or chronic pancreatitis in
the absence of a dilated pancreatic duct were not included in
this series. Patients of the pancreatic group were dassified
according to the classification proposed by Sherman et al.14
which is similar to the biliary classification (Table 2) and all
were classified as type II.

Table 1 Milwaukee biliary group classification (Hogan & Geenen')

Biliary type Abnormal Dilated Delayed
pain LFTs CBD drainage

GroupI + + + +

Group II + With one or two of the above

Group III + None of the above

Abnormal LFTs: ALP and AST more than twice normal value, on
at least two occasions.
Dilated CBD: > 12 mm on ultrasound scan (or 10 mm on ERCP
film).
Delayed drainage: > 45 min on ERCP (supine position).
This classification was slightly modified in that PTC was
performed instead of ERCP in a few cases (same criteria were
used as for ERCP: delayed drainage of contrast when more than
45 min in supine position).

Table 2 Pancreatic group classification (Sherman et al.14)

Recurrent Abnormal Dilated Delayed
pancreatitis enzymes PD drainage

and/or typical
pancreatic pain

GroupI + + + +

Group II + With one or two of the above three

Group III + None of the above three

Abnormal enzymes: > 1.5-2 times the upper normal limit.
Dilated PD: > 6 mm in the head, > 5 mm in the body, on ERCP
film
Delayed drainage: > 9 min.

According to our selection protocol, all patients had
significant and at times incapacitating pain for at least one
year prior to operation, had no benefit from medical
therapy including spasmolytic agents and smooth muscle
relaxants, and many of them eventually required strong
analgesia including opioids. Other upper gastrointestinal
tract pathology was excluded in every case with endoscopy
and/or radiological contrast studies. All patients had liver
and pancreatic enzymes checked on several occasions,
abdominal ultrasound scan and either ERCP or PTC.
Patients with their gallbladder intact and negative ultra-
sonography had additionally oral cholecystogram and
HIDA scintigraphy. Late in this series, the morphine-
prostigmine provocation test was added to the protocol,
although this did not influence any decision by itself. The
test was defined as positive when the original pain was
reproduced along with either pancreatic (amylase, lipase) or
liver (AP, ALT) enzyme elevation 4 times above baseline
values, provided the elevation exceeded the upper normal
value. Other tests used as single or in combination on an
individual basis included intravenous cholangiogram, CT
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scan (especially done in all patients in the pancreatic group)
and small bowel series. Endoscopic manometry was not
performed in any patient of this series.

The decision to proceed to surgical management was
taken on the basis of strong evidence of sphincter of Oddi
dysfunction from the pre-operative investigations, in
combination with a significant disruption of normal life-style
caused by the duration and severity of symptoms. Trans-
duodenal sphincteroplasty and transampullary septectomy
were always performed by the senior author (BJR) in order to
standardise the procedure and has been described in detail
previously.'5 Cholecystectomy was routinely added when
the gallbladder was intact, despite being normal on pre-
operative work-up. By this policy, microlithiasis or chronic
inflammation of the gallbladder wall were excluded as a
cause of the symptoms in every case.

Patients were followed-up as out-patients every 3 months
for the first year, every 6 months for the second year and
yearly up to 5 years. Patients who were discharged from the
clinic were contacted by telephone to obtain follow-up
information beyond 5 years. If indicated, patients with poor
or moderate outcome were seen more frequently than the
above plan. The parameters evaluated were 30 day mortality
and morbidity, length of operative time, length of hospital
stay and long-term outcome. The latter was estimated on a
simple scale as good (patient pain-free/spectacularly
improved and no further need for hospital admission/
analgesia), moderate (some improvement of symptoms but
still analgesia required, though less often than pre-operatively)
and poor (no change/ worse). The outcome was correlated to
the patient's pathology (biliary versus pancreatic) as well as to
Milwaukee dassification.

Statistical analysis

Correlation between outcome and patient's pathology group
(biliary versus pancreatic) and between outcome and type of
disorder in the biliary group (types I-Ill) was analysed using
the chi-square test. As all patients in the pancreatic group were
classified in the same type (type II), such correlation was not
possible for the pancreatic group.

Results

The mean duration of the procedure was 150 min (range,
70-260 min). No death occurred in this series. There were 12
minor complications that did not affect the length of hospital
stay and 4 major complications which resulted in prolonged
hospital stay (Table 3). One patient with a history of COAD
developed acute respiratory failure during the second
postoperative day and needed ICU support for 4 days.
Another patient developed severe pancreatitis (>3 Ranson's

Table 3 Complications after transduodenal sphincteroplasty and
transampullary septectomy

Minor n Major n

Atelectasis 4 Acute respiratory failure 1
Transient hyper- Frank pancreatitis 1
amylasemia (< 48 h) 7 Pancreatic pseudocyst 1
Wound infection 1 Small bowel obstruction 1

Table 4 Outcome according to group classification and Milwaukee
classification

Good Moderate Poor

Biliary group
TypeI(n=11) 9 2 0
TypeII(n=11) 7 2 2
TypeIII (n =4) 0 2 2
Total (n = 26) 16 (62%) 6 (23%) 4 (15%)

Pancreatic group
*Type II (n = 10) 4 (40%) 4 (40%) 2 (20%)

Overall (n = 36) 20 (56%o) 10 (28%) 6 (16%)

*According to the classification proposed by Sherman et al.)4

criteria) which settled on conservative treatment. One
patient developed a pseudocyst which required an elective
cyst-gastrostomy and a fourth needed limited small bowel
resection for adhesive obstruction. The median hospital stay
was 12.5 days (range, 8-45 days).

Median follow-up was 54 months (range, 9-120 months).
The outcome in each group, type and overall is shown in
Table 4. There appears to be a trend towards a better outcome
in the biliary group compared to the pancreatic one (62%
versus 40%) but the difference did not reach statistical
significance (P = 0.48). Interestingly, in the biliary group there
was a good correlation between the Milwaukee classification
and the outcome (P < 0.05).

Repeat ERCP was performed in 11 patients (6 with poor
and 5 with moderate outcome) 12-16 months postoperatively,
in order to exclude re-stenosis as the cause of persistent sym-
ptoms. In all cases both sphincteroplasties were found wide
open.
A morphine-prostigmine provocation test was performed

pre-operatively in 11 patients late in the series. Using the
above mentioned definitions, the test was positive in 7 cases:
three had good, three had moderate and one had poor out-
come. Interestingly, all three patients with positive pro-
vocation test and good outcome belonged to the type I biliary
group. Of the four patients with equivocal or negative test, one
had good, one moderate and two had poor outcome. None of
the patients with negative provocation test belonged to the
type I group.
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Discussion

Sphincter of Oddi dysfunction is an uncommon but debil-
itating condition. The modest number of patients in this
series during a 10 year period, from a well defined area of
Northern Ireland, reflects the rarity of the disorder. Its incid-
ence in the general population or following cholecystectomy
is impossible to estimate, mainly because most patients were
tertiary referrals, reflecting the authors' special interest in
this condition.

The disorder may present with symptoms from either the
biliary or the pancreatic tree. There is a significant overlap in
clinical presentation which is not surprising, given the
anatomy of the sphincter and the functional inter-relation-
ship between its segments.16 The ideal test to diagnose
accurately sphincter of Oddi dysfunction has yet to be
identified. Endoscopic manometry has been proposed by
some authors as the gold standard for diagnosis of sphincter
of Oddi dysfunction.2-5 However, the test has been criticised
by others: it is invasive, requires sedation, is done under
relatively unnatural conditions17 and is associated with a
higher incidence of pancreatitis compared to diagnostic
ERCP,18'19 especially when the pancreatic segment of the
sphincter is evaluated.20 Furthermore, previous studies2122
failed to show a correlation between manometric findings
and outcome after sphincterotomy. It seems that manometry
is redundant for type I patients, as the vast majority have
uniformly increased pressure and for type III patients, as
most of them have normal pressures.12 Its role is probably
limited for type II patients where it may provide useful
information and identify a subgroup that would benefit
from sphincter ablation.12 Interestingly, in a recent pro-
spective trial13 including patients with type IH and Im biliary
dysfunction, where manometric findings were used to select
patients for endoscopic sphincterotomy, manometry did not
correlate with outcome or Milwaukee classification. The latter,
in contrast, correlated well with a favourable outcome. Endo-
scopic manometry was not performed in any of our patients,
but Milwaukee classification was used and analysis showed
there was a good correlation between this classification and
surgical outcome. To our knowledge, there is no other surgical
series in which this correlation has been tested, previously.

As endoscopists have become more adept at sphincter-
otomy, treatment seems to have shifted from surgical to less
invasive endoscopic methods;23 still there is no evidence to
suggest superiority over the surgical sphincteroplasty.
Literature lacks prospective randomised comparative trials
and cohort studies are difficult to compare because of
material heterogeneity and differences in methodology.
Poor results remain high with both endoscopic sphincter-
otomy (l2_39%)51321222427 and surgical sphincteroplasty
(7-29%) (Table 5).2>35 However, follow-up is significantly
longer in surgical series. As mucosa-to-mucosa apposition

and, therefore, minimisation of the scar tissue can be
achieved with sphincteroplasty, the incidence of re-stenosis
is anticipated to be lower than after sphincterotomy. This
was actually tested in the long-term status many years
ago. 637 Originally, the procedure included division of the
sphincter and suturing of bile duct mucosa to duodenal
mucosa in order to prevent narrowing of the opening and
extravasation of biliopancreatic secretions. Later, involve-
ment of the transampullary septum in the fibrotic process
causing obstruction of the pancreatic outflow, was thought
by some authorities to be responsible for recurrent sym-
ptoms and, therefore, septectomy was added to the original
operation.928 Indeed, separate recordings of pancreatic
sphincter pressure in patients with recurrent pancreatitis
will often demonstrate high pressure even after endoscopic
ablation of the biliary sphincter.?839 Moody et al. described
12 of 17 patients with poor symptomatic outcome following
adequate sphincteroplasty who obtained pain relief after
excision of the septum.40 The surgical approach has the
advantage of securing adequate drainage from both biliary
and pancreatic ducts.
A distinction between biliary and pancreatic pathology is

important, as there is evidence that results could differ
significantly between the two groups. In the present series,
there was certainly a trend towards a better result in the
biliary group, although the difference was not significant due
to the small numbers in each group. This is consistent with
previous reports,27304 although the inclusion criteria vary
considerably between series. A poorer result in the pancreatic
group, especially in the absence of chronic pancreatitis, has
been attributed to the presence of underlying parenchymal
disease with early minimal changes, not apparent in con-
ventional imaging.? Our data support this hypothesis, as
sphincteroplasty was found wide open on repeat endoscopy
in patients with a poor result and none of the patients with
recurrent acute pancreatitis experienced further episodes of
pancreatitis. Toouli et al.35 reported recently a series of surgical
sphincteroplasty on patients with idiopathic recurrent
pancreatitis. This series is unique in that manometry was used
for pre-operative evaluation, although manometric findings
were not always used to select patients for intervention nor
have the manometric results been correlated with the
outcome. Interestingly, patients initially treated with con-
ventional endoscopic sphincterotomy had poor results, and 5
out of 7 needed further treatment with surgical sphinctero-
plasty and septectomy. Overall, 15 of their 26 patients with
transduodenal sphincteroplasty and septectomy were cured
and only three had a poor result. The outcome does not seem
to be as good in patients with chronic pancreatitis though.3'
Williamson'3 reported his results on a mixed group and
concluded that sphincteroplasty has a limited role to play
when used in isolation in chronic pancreatitis, but could be
useful as an adjunct to other procedures. We were not able to
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Table 5 Results ofsurgical treatment

Source Year n Follow-up Result Morbidity

Moody et al.28 1983 83 1-10 years Good, 43%; fair, 33%; poor, 24% 21%
Nardi et al.29 1983 89* 5-20 years Pain free, 50% N/A
Anderson et al.?0 1985 28 67.5 months (mean) Good, 71%; poor, 29% 23%
Stephens et al.31 1986 81 6 months Pain free, 68%; fair, 25%; poor, 7% 7%
Hastbacka et al.32 1986 22 Good, 59%; moderate, 23%; poor, 18% 18%
Williamson33 1988 20 6-100 months Pain free, 60%; improved, 25%; poor, 15% 20%
Nussbaum et al.34 1989 29 22 months (mean) Ex/good, 62%; fair, 14%; poor, 24% 38%o
Toouli et al.35 1996 26* 9-105 months Pain free, 58%; mild, 30%; poor, 12% 8%
Present series 36 54 months (9-120 months) Good, 56%; moderate, 28%; poor, 16% 11%

*For recurrent acute pancreatitis exclusively.

detect any difference in our pancreatic group for two reasons:
first, we included patients with chronic pancreatitis only when
there was dilated pancreatic duct, which makes our group
highly selected. Second, 3 out 5 of our patients had undergone
pancreatic resection in the past (Table 5).

Morphine-prostigmine provocation test has been used as
diagnostic tool,9'10-33 although it has been criticised for lack of
specificity.41 42Dynamic hepatobiliary scintigraphy has been
tested as well as non-invasive diagnostic methods for the
biliary group and there are recent reports which have shown
high sensitivity."' The small number of patients who had
these tests in our series precludes any conclusion about their
usefulness. Interestingly though, we detected three patients
of the type I biliary group with abnormal HIDA scintigraphy
and positive provocation test. All experienced a good result.
This may suggest that even if these methods in isolation lack
any predictive value for the outcome, when combined with
Milwaukee classification they could expand its high pre-
dictive value.

Condusions

Our results are in agreement with previous reports; the
constantly reported modest outcome after sphincter ablation
mainly reflects the difficulty in accurate diagnosis of the
disorder. Alternatively, it may indicate that sphincter of Oddi
dysfunction is sometimes part of a more generalized motility
disorder of the gastrointestinal tract and, therefore, targeting to
the sphincter only is not the solution to the problem.1Z43 In any
case, the decision for any procedure on the sphincter should be
taken cautiously, after meticulous investigation and patient
selection; Milwaukee biliary group classification has certainly
an important role to play in this selection process.
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