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Endoscopic biliary sphincterotomy
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pital, Toronto; University of Minnessota Hospital and Clinic,
Minneapolis; St. Cloud Clinic of Internal Medicine, St. Cloud,
Minneapolis; Duluth Clinic, Duluth, Minneapolis; University of
Arizona, Tucson; Marshfield Clinic, Marshfield, Wisconsin; Park
Nicollet Clinic, Minneapolis, USA.) Complications of endoscopic
biliary sphincterotomy. N Eng/ JMed 1996;335:909-18.

SUMMARY
Endoscopic sphincterotomy (ES) is a standard procedure carried out
during endoscopic retrograde cholangiopancreatography (ERCP). It
is most frequently performed to remove stones from the common bile
duct (CBD). Though very effective, it may occasionally cause fatal
complications such as pancreatitis, haemorrhage, perforation and
cholangitis. Few prospective studies have evaluated the factors
associated with a higher risk of these complications. The present
study involving 17 centres in the USA and Canada is a large prospec-
tive study investigating the incidence of, and the risk factors for,
complications of ES and their outcome.

Data were collected at the time of procedure, before discharge,
and approximately 30 days after sphincterotomy, and entered into a
database of 150 factors. Complications of ES were defined as any
adverse event related to the procedure that required more than one
night of hospitalization. Individual complications were defined
according to the criteria given by Cotton et at. 1 and were grouped as
mild, moderate and severe. Mild complications were those which
required 2 to 3 days of hospitalization and moderate 4 to 10 days.
Severe complications were those needing more than 10. days of
hospitalization, requiring surgical or invasive radiological interven-
tion, or those contributing to death. Sphincter of Oddi dysfunction
(SOD) was defined as a clinical or manometric diagnosis of a
functional or structural abnormality of the sphincter of Oddi.

The study group consisted of 2347 patients. Indications for ES
were CBD stones (68.2%), stenting for malignant biliary obstruction
(13.2%), treatment of suspected SOD (11.6%), stent placement or
dilatation of benign biliary strictures (4.2%) and miscellaneous
conditions (7.8%). Complications occurred in 229 (9.8%) patients.
Death from all causes within 30 days occurred in 55 patients (2.3%),
and was thought to be related to ERCP in 10 (0.4%).

Procedure-related pancreatitis occurred in 5.4% of patients (mild
2.3%; moderate 2.8%; severe 0.4%). In most cases, severe pancreatitis
was related to use of the pre-cutting technique of sphincterotomy
and/or suspected SOD.

On multivariate analysis, five factors were found to be significant
in predicting the risk of pancreatitis. Of these, two were patient
characteristics (suspected SOD and young age), and three were
related to difficulty in obtaining biliary access (difficult cannulation
higher number of injections of contrast into the pancreatic duct and
use of the pre-cutting technique). Pancreatitis occurred in 19% of
patients with suspected SOD compared to 3.6% of those with other
indications for sphincterotomy (p<O.OOI). Pre-cutting technique,

mostly without prophylactic placement of a pancreatic stent, and
with a needle-knife papillotome, was used in III sphincterotomies
(4.7%). Pre-cut sphincterotomy followed prolonged attempts at
cannulation (>15) in 64% of cases and complications occurred after
24% of pre-cut sphincterotomies. When pre-cutting was used for
suspected SOD, pancreatitis was more common than when it was
performed forotherindications (35% v. 11%; p=O.OI); severe comp-
lications of any type were also more common. Combined percutane-
ous--endoscopic access for the bile duct (1.3% of procedures) was
associated with a complication rate similar to that for pre-cut sphinc-
terotomy.

Clinically significant haemorrhage occurred in 2% of patients.
Eighty-five per cent of the bleeding episodes occurred after ES for
CBD stones. It was mild (no transfusion needed) in 0.6% of patients,
moderate (up to 4 units of blood needed) in 0.9%, and severe (5 or
more units of blood, or surgery or angiography required) in 0.5%.
Multivariate analysis revealed five significant risk factors for haemor-
rhage-presence of coagulopathy or active cholangitis before the
procedure, anticoagulant therapy (but not aspirin or non-steroidal
anti-inflammatory drugs) within three days after the procedure,
endoscopist's case volume < 1 per week, and any observed bleeding
during sphincterotomy.

Amongst other complications, cholangitis occurred in 1%, perfo-
ration in 0.3%, cholecystitis in 0.5% and miscellaneous in 1.1% of
patients.

The complication rates in 1600 patients with CBD stones or
gallstone pancreatitis were similar (8.1 %) regardless of whether ES
was performed before, after, or without cholecystectomy. The com-
plication rate in 487 patients who underwent ES, 30 days before or
after laparoscopic cholecystectomy, was lower than that for the other
1113 patients with CBD stones (4.9% v. 9.5%; p<O.OOI). There were
no severe complications, thus allaying fears regarding the safety of
ES in patients undergoing laparoscopic cholecystectomy. This could
be due to the fact that the patients who underwent ES in tandem with
laparoscopic cholecystectomy were comparatively younger, without
underlying medical problems and with less complex choledocho-
lithiasis.

Of the 21 risk factors evaluated, 12 were significant on univariate
analysis and 5 on multivariate analysis (including cirrhosis, sus-
pected SOD, difficult cannulation and use of pre-cutting technique or
com-bined percutaneous-endoscopic approach). Complications oc-
curred in 21.7% of patients undergoing sphincterotomy for SOD
compared to 8.2% of patients with other indications (p<O.OOl); the
rate of severe complications was also higher (3.7% v. 1.3%; p<O.OOl).
The type of centre (university-affiliated v. private) was not a risk
factor on multivariate analysis. Centres where endoscopists were
more experienced (each endoscopist performing an average of more
than one ES per week) had fewer difficult cannulations, lower mean
number of pancreatic duct injections, fewer failures of biliary access
or drainage after ES, fewer haemorrhages, fewer severe complica-
tions and fewer overall complications (8.4% v. 11%; p=0.03), when
compared with lower-volume centres. However, the case volume of
the endoscopist was not an independent risk factor in the multivariate
model.

COMMENT

Endoscopic sphincterotomy has been a part of the armamentarium
o.fendoscopists doing therapeutic ERCP since its first description
Simultaneously by Japanese and German workers in 1974.2•3

Though a non- invasi ve, surgery -sparing option for patients, thera-
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peutic ERCP (including ES) is among the most hazardous and
complex procedures performed by gastroenterologists.' ES is
most commonly performed to remove CBD stones, facilitate the
placement of stents through malignant biliary strictures, and for
other biliary and pancreatic disorders such as SOD.S-9Though
safe in expert hands, significant complications (at times fatal) do
develop.' Complications have been described mostly in retro-
spective studiesl.4.I0.11 which may underestimate the rate. The
present study is a large, multicentre, prospective analysis of the
factors leading to complications of ES. Clear-cut definitions and
categorization of the complications have been provided and the
follow up (97%) was excellent.

The overall complication rate of 9.8% in the present study is
similar to the 10% rate quoted in many previous studies." "
However, the type, frequency and severity of complications
varied widely according to the primary indication for sphinc-
terotomy, type of patients, and technique and experience of the
endoscopist.

Pancreatitis was the most frequent complication. Hyperamyla-
saemia, mostly asymptomatic, is common after ERCP, and usu-
ally inconsequential.P-" The risk of pancreatitis after biliary
sphincterotomy is 1%-4%,8.15 the majority of which are mild
episodes. The present study shows a higher frequency (5.4%) of
episodes, but it drops to 3.2% if the mild attacks are excluded.

Five risk factors for the development of pancreatitis were
identified. SOD was the factor associated with the highest risk
(adjusted odds ratio 5.01; 95% CI2.7-9.2). SODis a controversial
cause of unexplained biliary and pancreatic pain.? Commonly
suspected to be a cause of recurrent abdominal pain in women, the
diagnosis rests on clinical, biochemical, ERCP and SOD mano-
metry criteria.w'? Sphincter manometery is a difficult proce-
dure=-often considered as the gold standard; but it is neither
universally accepted nor available. 11 Both manometry and ES (as
treatment of suspected SOD) are associated with high complica-
tion rates; the results of ES in this condition are inconsistent.P?"
A non-dilated bile duct in a setting of SOD poses a double danger,
as seen in the present study. Therefore, the risk:benefit ratio
should be carefully weighed before considering ES in patients
with SOD. A trial of medical therapy should be carried out for
patients with mild-to-moderate symptoms."

The relatively younger age of patients who developed pan-
creatitis following ES was attributed to the fact that pancreatic
exocrine function progressively declines with age."

Pee-cut sphincterotomy was identified as the second most
important independent risk factor for the development of pan-
creatitis (adjusted odds ratio 4.3; 95% CI 1.7-10.9). The inci-
dence of pancreatitis following a pre-cut was 15.3% compared to
5.4% after all sphincterotomies. Pre-cut sphincterotomy is actu-
ally an 'access papillotomy' (or 'accessotomy') to gain access to
the CBD when 'standard' techniques of deep cannulation have
failed.22-24Thus, the aims of pre-cut sphincterotomy and standard
ES are different and consequently the complication rates should
not be compared." The different standard techniques for a deep
cannulation ofthe CBD include using ball-tipped, cone-tipped, or
tapered catheters, using a guidewire or a bowed standard sphinc-
terotome." In this study, the use of multiple cannulation devices
(except use of guidewire on univariate analysis) was not found to
be significant in the development of pancreatitis. Invariably, such
devices are used only after a difficult cannulation and repeated
injections of contrast into the pancreatic duct, both of which stood
out as independent risk factors for the development of pancreatitis.
It seems plausible that resorting to an early pre-cut (without
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attempting too many cannulations and pancreatic duct injections)
might have reduced the high complication rates.

Other studies have shown a lower incidence of pancreatitis
after pre-cut sphincterotomy (0.5%-4%) compared to standard
sphincterotomy.s-" In the present study, the overall complication
rates (including perforation or bleeding) were higher with the pre-
cuttechnique as compared to all sphincterotomies (24% v. 9.8%).
However, other studies have reported a much lower complication
rate with the pre-cut technique, but more than that with the stan-
dard technique.i+"

Given the fact that at least 10% of ERCPs will not give deep
CBD cannulation even in expert hands, the pre-cut technique has
come to stay as an effective alternative. It is safe in expert hands
but cannot be ordinarily recommended for diagnostic ERCP if a
therapeutic intervention (e.g. CBD stone extraction, stenting) is
not likely to follow. It is safer than the other options for failed
cannulation such as combined percutaneous-endoscopic approach
and surgery." However, its safety and efficacy over 'standard'
techniques needs to be evaluated.

Clinically significant haemorrhage is rare after ES [1%-3% of
patients in most series (2% in the present one)], with a mortality
of less than 1%.1.29More important, delayed haemorrhage can
occur up to 2 weeks after ES.I In the present study, it was recog-
nized after a delay of 1-10 days in 52% ofthe cases. Most haemor-
rhages following ES can be managed by local injection of epi-
nephrine or balloon tamponade.':'! Severe haemorrhage requires
angiographic embolization or surgery. Bleeding is more common
after ES for CBD stones."

A severed retroduodenal artery (situated in the region where
ES is performed in 4% of cases) is often believed to be the cause
of significant haemorrhage and can be detected by Doppler ultra-
sonography.v" Longer incisions and rapid cutting ('zipper') are
thought to increase the risk of bleeding'> though the former as
well as extension of a previous sphincterotomy or ampullary car-
cinoma were not found to be important in the present study, as was
previously believed.16.32-34All coagulopathies should ideally be
corrected before ES, and anticoagulants (but not aspirin orNSAIDs)
should be used with caution, to minimize the risk of bleeding. Any
bleeding at the time of sphincterotomy that does not stop quickly
should be treated; it predicts subsequent bleeding."-"

The rate of cholangitis following ES is 1%-3%, 1with most
episodes resulting from inadequate CBD drainage. During con-
trast injection, it is important not to overfill an infected biliary
system, and bile should be aspirated before contrast injection.29.38

The risk of perforation (majority retroduodenal) after ES is less
than 1% in most series; CT scan is the most accurate method for
confirrnation.v=" Most perforations are not recognized at the
time of occurrence but can be managed conservatively. The inci-
dence of perforation may be higher when ES is performed in those
with a non-dilated CBD, especially for suspected SOD (6%-8%),
and with pre-cut papillotomy.Pr'"

In the present study, death from all causes within 30 days
occurred in 55 patients (2.3%). It was related to the procedure in
10 cases (0.4%), a figure comparable with the reported litera-
ture.4.12.29Though overall rates of complications after ES did not
increase with age or concomitant illnesses, except cirrhosis, death
occurred almost exclusively in the elderly or the very ill. Finally,
the skill and experience of the endoscopist are emphasized as
factors which can reduce the rate of complications.
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SUMMARY
Pre-eclampsia is associated with systemic activation of platelets 1 and
the resulting placental infarctions are often associated with foetal
growth retardation.' It is also known that local production of the
endogenous vasodilator nitric oxide (NO) is important for foeto-
placental and uteroplacental circulation.' Reduced production of

. endogenous NO has been demonstrated in endothelial cells from the
umbilical cord in pregnancy-induced hypertension."

Lees et al. studied the effects of S-Nitrosoglutathione, a platelet-
inhibiting NO donor, on 10 women with severe pre-eclampsia or
pre-eclampsia with severe foetal compromise. These patients were at


