
The techniques of diagnostic and therapeutic endoscopic retro-
grade cholangiopancreatography (ERCP) have been described
separately in previous chapters. However, it is logical to discuss
their application together. There are very few indications for
ERCP which may not sometimes lead to a therapeutic manoeu-
vre. For this reason, we do not support training in diagnostic
ERCP alone.

ERCP is perhaps the most rewarding endoscopic procedure
performed by gastroenterologists. It is also the most dangerous.
Consideration of its role involves careful balancing of its 
risks and benefits, with full knowledge of the alternative 
management methods, especially interventional radiology 
and surgery. Which technique to use is also influenced consider-
ably by the stage of the disease (e.g. the extent of the tumour)
and by the general health of the patient. Some general aspects of
risks are covered in Chapter 3 and outcome definitions in
Chapter 12.

This chapter discusses the place of ERCP in pancreatic and
biliary diseases (as viewed in 1996). First, the known risks 
associated with ERCP procedures are reviewed.

Complications

ERCP carries the same (rare) risks associated with all endoscopic
procedures, including medication reactions, cardiopulmonary
accidents and intestinal perforation. Risk factors for some of
these complications and patient safety aspects related to preven-
tion are detailed in Chapter 3. Attempted duct cannulation can
cause pancreatitis and sepsis. Therapeutic procedures add addi-
tional risks, especially retroduodenal perforation, bleeding,
stone impaction and stent dysfunction.

The incidence of complications depends on many factors,
including the definitions which are used (see Chapter 3). Many
patients have some discomfort after pancreatography and the
serum amylase is usually raised; what constitutes pancreatitis?
Equally, some oozing of blood is not unusual after sphinctero-
tomy; when is it called ‘bleeding’? Consensus definitions and
stratification for severity have been published (Table 8.1).

Many older series of sphincterotomy reported complication
rates of approximately 10%, with 1% fatality rates. Recent publi-
cations indicate a lower overall complication rate of about 5%, of
which 3% are mild, 1% moderate and 1% severe. In expert hands,
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the very rare deaths occur only in patients with severe co-mor-
bidities (e.g. patients already septic and in intensive care). There
has been particular concern about the risks in younger patients
and in those with smaller ducts. Data concerning sphinctero-
tomies (for stones only) were collected prospectively from seven
centres in the USA recently (Table 8.2). The results are somewhat
reassuring. Contrary to some opinions (and one paper related
mainly to sphincter of Oddi dysfunction), sphincterotomy did
not appear to be more dangerous in small ducts; short-term 
complications in younger patients were rare (Table 8.2).

Pancreatitis

Pancreatitis is the commonest complication of diagnostic and
therapeutic ERCP procedures. Using the agreed definitions, the

Bleeding

Perforation

Pancreatitis

Infection
(cholangitis)

Basket impaction

Any intensive care unit admission after a procedure grades the complication as severe. Other rarer complications
can be graded by length of needed hospitalization.

Mild

Clinical (i.e. not just
endoscopic) evidence of
bleeding Haemoglobin
drop < 3 g, and no need
for transfusion

Possible, or only very
slight leak of fluid or
contrast, treatable by
fluids and suction for 3
days or less

Clinical pancreatitis,
amylase at least three
times normal at more
than 24 h after the
procedure, requiring
admission or
prolongation of planned
admission to 2–3 days

> 38°C for 24–48 h

Basket released
spontaneously or by
repeat endoscopy

Severe

Transfusion 5 units or
more, or intervention
(angiographic or
surgical)

Medical treatment for
more than 10 days, or
intervention
(percutaneous or
surgical)

Hospitalization for more
than 10 days, or
haemorrhagic     ----
pancreatitis, phlegmon,
or pseudocyst, or
intervention
(percutaneous drainage
or surgery)

Septic shock or surgery

Surgery

Moderate

Transfusion (4 units or
less), no angiographic
intervention or surgery

Any definite perforation
treated medically for
4–10 days

Pancreatitis requiring
hospitalization of 4–10
days

Febrile or septic illness
requiring more than 3
days of hospital
treatment or endoscopic
or percutaneous
intervention

Percutaneous
intervention

Table 8.10Grading system for the major complications of ERCP and
endoscopic sphincterotomy.
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incidence is around 3% in most series. Most attacks are mild, 
settling within a few days with conservative management, but
life-threatening complications can develop and deaths have
resulted. Pancreatitis can occur even without pancreatography,
but it is clear that the incidence increases with repeated injec-
tions of contrast. The risk is definitely increased in the context of
sphincter dysfunction, is slightly higher in patients with a prior
diagnosis of pancreatitis, and is lower when Santorini’s duct 
is patent. Surprisingly, one study showed that the risk was not
significantly higher in patients who had already experienced 
an attack of ERCP-induced pancreatitis. Randomized studies
have shown no prophylactic benefit from non-ionic contrast
agents or various prophylactic medications (e.g. Glucagon,
somatostatin).

Sepsis (cholangitis and septicaemia)

Sepsis can result from cholangiography in the presence of
infected bile. The risk can be minimized by avoiding excessive
bile duct pressure (exchanging bile for contrast) and by prior use
of antibiotics. However, the most important factor is relief of
obstruction by removing stones or providing nasobiliary or stent
drainage. When these fail, percutaneous or surgical intervention
may be necessary as a matter of urgency.

Serious sepsis (due to Pseudomonas and Serratia) has resulted
from contaminated endoscopes and accessories (such as the
water bottle). Any such incident should result in an immediate
review of disinfection procedures. Nosocomial sepsis is more
common in the presence of duct strictures or pseudocysts, but
deaths have occurred after a normal-appearing ERCP. The risk
of performing ERCP in the presence of a pseudocyst has been

Total no. patients

Complications

—Mild

—Moderate

—Severe

—Fatal

All patients
(%)

1921

Patients < 60 years
with ducts < 9 mm

238

10

7

2

1

0

(4.2)

(2.9)

(0.8)

(0.4)

(0)

112

70

26

12

4

(5.8)

(3.6)

(1.3)

(0.6)

(0.2)

Table 8.20Complications of sphincterotomy for stone; prospective study
of seven centres in the USA, 1994.
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overstated; ERCP is indicated (with proper disinfection regi-
mens) when information about the ductal systems will affect
management decisions.

Retroduodenal perforation

Retroduodenal perforation is reported in less than 1% of endo-
scopic sphincterotomies. It may be recognized immediately by
the unusual endoscopic and radiographic appearances; the ear-
liest sign is a diffuse leak of contrast behind the duodenum (Fig.
8.1). Further manipulation will drive air into the retroduodenal
space, which may be recognized immediately on fluoroscopy or
subsequently on plain radiology.

The risk of perforation is presumably greater with longer inci-
sions. Patients with ‘papillary stenosis’ are at higher risk, but the
assumption that small ducts are more dangerous has not been
substantiated recently. Some series show that needle-knife 
pre-cut sphincterotomy carries an increased risk.

Fig.  8.10Retroduodenal air and contrast (arrow) after sphincterectomy
perforation.

→
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Perforation should be considered in any patient who develops
abdominal pain within hours of sphincterotomy although 
pancreatitis is far more common. A relatively normal serum
amylase level in the presence of patient distress is an added
pointer. If a plain abdominal film shows no air, computed
tomography (CT) scanning is a very sensitive method for detect-
ing perforation.

The management of perforation calls for early detection and a
measured therapeutic approach in collaboration with a surgical
colleague. Immediate operation is rarely indicated and most
retroduodenal perforations after sphincterotomy have been
managed conservatively. If the patient still has a problem of
biliary obstruction when the perforation is recognized (e.g. with
stones in the duct and gallbladder), it may be logical to proceed
directly to surgery to clear the duct, place a T-tube and drain the
retroperitoneal space. When there is no residual biliary disease
or obstruction, most patients have been treated successfully
using gastric suction, ‘nil-by-mouth’ and antibiotics. Some
experts suggest adding nasobiliary drainage, but this is not of
proven benefit. The patient’s progress should be monitored care-
fully by the endoscopist and surgical colleague at least once a
day. Conservative management should be continued only so
long as the patient appears to be responding. A gastrografin
swallow showing no continuing leak may be reassuring.
Patients who develop a retroperitoneal abscess will require 
percutaneous or surgical drainage.

Bleeding

Bleeding after sphincterotomy sufficient to require blood trans-
fusion is now very rare — possibly because smaller sphinctero-
tomies are made and/or because of the increased use of
coagulation/blended current. Bleeding most often results from
cutting too quickly (the ‘zipper’). The incision should be made
slowly with adequate coagulation of the margins. Most bleeding
stops spontaneously. A small ooze can be controlled by flushing
adrenaline (epinephrine), at a dilution of 1·:·100·000 over the
sphincterotomy site. If bleeding continues, we inject adrenaline
(epinephrine), at a dilution of 1·:·10·000 into the sides of the raw
sphincterotomy using a standard sclerotherapy needle. Alterna-
tively, a stone-retrieval balloon is inflated in the bile duct above
the sphincterotomy, and then pulled down firmly to tamponade
the bleeding site against the face of the endoscope. 

Bleeding sufficient to obscure the view within 1–2·min is
unlikely to stop spontaneously. Skilled angiographic emboliza-
tion is usually effective. Unfortunately, bleeding may recur after
surgical oversewing alone; the use of non-absorbable sutures
and ligation of the major feeding vessel have been recom-
mended.
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Stone impaction

Stone impaction can nowadays be avoided by the use of
lithotripsy sleeves and baskets (see Chapter 7). If a stone and
basket do become impacted and cannot be removed by standard
means, it may be permissible to observe the patient overnight;
spontaneous disimpaction has sometimes occurred.

Stent dysfunction

Stent dysfunction occurs when stents migrate (up or down) 
or become blocked with biliary debris. Patients present with
obstructive cholangitis. Details are provided in Chapter 7.

Delayed complications

Most complications of diagnostic and therapeutic ERCP are
obvious within 12·h, but there are potential delayed problems,
about which patients and their physicians should be advised.
These include late bleeding, gallstone ileus (after removing very
large stones), cholangitis (if stones have been left in place) and
acute cholecystitis in patients with gallbladders.

Follow-up studies at 5–15 years after sphincterotomy demon-
strate that 15–25% of patients develop late biliary problems —
usually new stones, with or without sphincterotomy stenosis.
Most of these cases have been managed endoscopically. Gall-
bladder symptoms sufficient to warrant cholecystectomy occur
in about 20% of patients in whom the gallbladder is left in place
for follow-up periods of 5–10 years.

Alternatives

The first ERCP treatments (such as sphincterotomy for stones)
were developed at a time when surgical intervention was haz-
ardous. Improvements in anaesthesia and perioperative care (as
well as the laparoscopic revolution) have reduced the risks con-
siderably. Similarly, interventional radiology techniques have
developed markedly over the last two decades. Although trans-
hepatic puncture remains uncomfortable and potentially haz-
ardous, the use of smaller catheters and expandable metal stents
has reduced this negative aspect of percutaneous biliary work.
Application of ERCP is also affected by developments in non-
invasive imaging. Magnetic resonance cholangiopancreatogra-
phy (MRCP) can provide excellent images (Fig. 8.2). Its impact
on reducing (or even increasing) the use of ERCP has yet to be
determined.
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Fig.  8.20Magnetic resonance cholangiography and pancreatography. 
(a) Dilated bile duct (post-cholecystectomy) showing a distal stone
above a stricture—previously failed ERCP. (b) Small tumour in
pancreatic head causing double duct dilation.

(a)

(b)
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Influence of disease stage and co-morbidities

Our management approach to biliary and pancreatic problems is
greatly influenced by the stage of disease and the general con-
dition of our patients. There are many patients in whom anaes-
thesia and surgery are hazardous (e.g. severe sepsis, recent
myocardial infarction, extensive malignancy). There are scales
which can be used to measure co-morbidities, e.g. the American
Society of Anesthesiology (ASA) grades. These are rather crude
and more sensitive measures are needed. There are also specific
risk factors for different therapeutic approaches; for example,
percutaneous transhepatic procedures are more hazardous in
patients with coagulopathy.

The role of ERCP techniques will be discussed in broad clinical
contexts.

Clinical role of ERCP and therapy

Jaundice and malignancy

The patient presenting with jaundice is at the intersection 
of many disciplines, and a plethora of tests and treatments 
are available. This is a prototype challenge to multidisciplinary
collaboration and the development of cost-effective care and
algorithms.

Patients with jaundice used to be classified as ‘medical’ or
‘surgical’. The latter category is now better called ‘obstructive’
since most obstructions are not treated surgically. Making the
distinction between hepatocellular and obstructive jaundice is
the crucial first task, which can usually be achieved early with
percutaneous ultrasound scanning. This is usually (and reason-
ably) the first-line imaging test. However, as usually performed,
CT scanning gives more information, particularly concerning
surrounding organs (e.g. liver metastases). Bile duct dilatation
may not be detected at an early stage in some patients with
obstruction, especially when this occurs at the liver hilum, or in
rarer conditions such as sclerosing cholangitis. A negative scan
therefore does not rule out an obstructive aetiology. This can
only be done by invasive cholangiography at the present time,
although magnetic resonance cholangiography is making aston-
ishing progress.

Cholangiography can be obtained in the jaundiced patient by
ERCP or by percutaneous transhepatic cholangiography (PTC).
Where both of these techniques are available, ERCP is usually
preferred. It provides more diagnostic information (including a
view of the papilla and pancreas as well as the bile duct) and has
a broader therapeutic spectrum, e.g. in the management of
stones and tumours. Certainly, the patient suspected of having
obstructive jaundice due to stones (on clinical and ultrasound
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evidence) should go straight to ERCP for definitive diagnosis
and management.

When the clinical situation and initial scans strongly suggest
malignant obstruction, other considerations come into play,
especially the potential for surgical cure. This depends on two
important but separate factors — the extent of the tumour and
the health of the patient. Surgery (and perioperative care) have
made remarkable strides, but it is still not logical to consider a
major resection (e.g. a Whipple procedure) in an elderly patient
with severe co-morbid disease. If the patient is not an opera-
tive candidate on health grounds alone, there is no need to 
spend time and money on investigating the second important 
question — whether or not the lesion is potentially resectable. 
In general, this depends on whether the tumour is still localized
or whether it has spread locally or metastasized.

Numerous techniques are now available to help in the staging
process and it is not difficult to consume a great deal of time (and
money) in staging a tumour.

Staging

Staging is unnecessary in patients who are not fit for surgery. 
It is also less important in young and fit patients in whom a trial
of surgery may be the correct approach. However, staging is
crucial in the middle-ground patients who are acceptable, but
not good, operative candidates. Surgery is appropriate in elderly
patients when the tumour is certainly localized (e.g. in the
papilla of Vater), but not when there is good radiological evi-
dence of local vessel involvement. Here there are more tools than
maps. Techniques available include ultrasound scanning with
Doppler, CT, magnetic resonance imaging, endoscopic ultra-
sonography and laparoscopy. CT is the simplest and most
readily available way of detecting major tumour spread. Endo-
scopic ultrasound appears to be the most sensitive staging tool
in expert hands.

The decision whether or not to operate depends on integrating
data on health status and tumour staging. Some patients may
require surgery because of duodenal obstruction.

Preoperative stenting

The value of preoperative drainage has been debated vigorously.
With careful selection of patients (and earlier operations), the
risks of attempted resection are now so low that it would be diffi-
cult to prove that preoperative endoscopic stenting provides any
benefit. However, when ERCP is performed in a patient with
malignant biliary obstruction, it seems reasonable to place a
stent even if resection may be attempted later. This eliminates
the risk of obstructive cholangitis and starts the treatment



should the patient prove not to be a surgical candidate. The
argument that preoperative stenting makes the surgery more
difficult does not seem to be universally accepted by surgical
experts.

Tissue diagnosis

When the decision has been made not to operate on a patient
with presumed malignancy, there is a strong obligation to prove
the diagnosis. Occasionally, localized inflammation, islet cell
tumours and lymphoma can mimic malignancy on imaging
studies. If ERCP is part of the treatment protocol, the diagnosis
can usually be confirmed by taking brush biopsy or needle
samples up the bile or pancreatic duct. Tissue can also be
obtained by fine-needle aspiration cytology under ultrasound or
CT guidance. However, many surgeons planning to operate on a
patient with malignant obstructive jaundice do not now advo-
cate preoperative percutaneous tissue confirmation. A negative
result will not change the approach, and there is some concern
about tumour seeding.

Palliation

Approximately only 20% of patients with malignant obstructive
jaundice are nowadays operated on (at least at specialist
centres). Half of these will undergo resection, the others some
form of palliative bypass. This leaves 80% of the patients to be
managed by non-operative methods. For low lesions, stenting at
ERCP is the preferred method, using standard polyethylene
stents. The role of expandable metal stents is not yet fully estab-
lished. Although they stay patent longer than plastic stents, the
additional duration may not be worth the cost (depending on
the patient prognosis). This situation is more difficult in patients
with tumours obstructing the liver hilum. More than one stent
may be needed and the results may be better by the percuta-
neous transhepatic route (Fig. 8.3). A randomized trial is in
progress.

Surgical bypass remains a legitimate palliative technique, and
is certainly appropriate when there is any evidence of duodenal
obstruction. A recent randomized trial confirmed that endo-
scopic stenting was safer and cheaper than surgical intervention,
although more patients needed to return after a few months
because of recurrent jaundice (due to stent clogging). Laparo-
scopic bypass of the biliary tree is a potential new player.
Laparoscopic anastomosis of the gallbladder to jejunum is tech-
nically simple, but indications are few, since most tumours
involve the cystic duct. Laparoscopic choledochojejunostomy
may become technically viable.
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Laparoscopic cholecystectomy

The rapid and widespread acceptance of laparoscopic cholecys-
tectomy has had a major impact on the practice of ERCP. The
indications for ERCP after cholecystectomy remain unchanged;
the controversy concerns its use beforehand. The problem is 
that most laparoscopic surgeons cannot perform laparoscopic
duct exploration. There was a tendency in the early phase for
surgeons to request ERCP before operation in most cases, to rule
out (or treat) duct stones and also to define aberrant biliary
anatomy. This widespread use of ERCP before laparoscopic
cholecystectomy is clearly unjustified since the vast majority 
of examinations are negative; its risks and costs outweigh the
benefits.

Most authorities argue for a selective approach, using ERCP
before laparoscopic cholecystectomy only when there is a signif-
icant suspicion of duct pathology. The problem is to define the
level of suspicion. Patients with jaundice and acute biliary sepsis
are obvious candidates. Other predictors (abnormal liver tests,
dilated ducts and a history of biliary-type pain) have been
analysed and it is now possible to allocate a probability score for
the presence or absence of a duct stone for most patients. By this
means we separate them into three categories: a high-risk group
(patients very likely to have duct stones on the basis of jaundice
or multiple predictive factors), a low-risk group with no predic-
tive factors (in which unexpected stones are found in less than
3% of cases) and a difficult intermediate-risk group with some
suspicion. Here the approach will depend upon the relative
expertise with laparoscopy and endoscopy. Paradoxically, ERCP
is less necessary before laparoscopy when expertise is high; the
endoscopist can (almost) guarantee to clear the duct afterwards

Fig.  8.30A hilar tumour with bilateral metal stents placed
percutaneously.



if necessary. Surgeons working with less expert endoscopists
may tend to ‘give it a try’ beforehand more often, leaving them-
selves the option of open duct exploration when necessary.

It is clear that a close collaborative understanding between
laparoscopists and ERCP endoscopists is essential in order to
provide patients with optimal cost-effective care. It is also
obvious that one-stage laparoscopic treatment is preferable,
once the techniques have been perfected and disseminated.

A few centres have used ERCP-sphincterotomy actually
during laparoscopic cholecystectomy. This is difficult to arrange
and to perform, and has not become popular.

Acute biliary sepsis

Spontaneous acute cholangitis is almost always due to a bile
duct stone impacted in the papilla (rarely in the cystic duct—the
Mirizzi syndrome). Decompression should be performed
urgently in patients who do not improve rapidly after a few
hours of conservative treatment. Several studies have now indi-
cated that urgent ERCP is the safest drainage method, particu-
larly in patients with suppurative cholangitis. Emergency ERCP
can be performed in an intensive care unit where necessary,
using only C-arm fluoroscopy. Sphincterotomy and stone extrac-
tion is the ideal; however, unstable patients may be managed
temporarily with a nasobiliary drain or stent. Percutaneous
and/or surgical drainage must be considered if endoscopic
management fails. Cholangitis resulting from ERCP interven-
tion (impacted stone or stent dysfunction) requires intervention
of equal urgency.

Acute cholecystitis has been managed endoscopically (by
placing a stent through the cystic duct). The role of this approach
is not yet established. Most patients will be treated surgically, or
with temporary percutaneous drainage if seriously unfit.

Problems after biliary surgery

Patients who present after cholecystectomy with pain, fever or
abnormalities of liver function tests should undergo ERCP to
clarify the situation. Stones can be removed by standard endo-
scopic techniques in up to 95% of cases. Early postoperative pain
may be due to leakage from the cystic duct stump; this has
become more common with the widespread use of laparoscopic
cholecystectomy. Leakage may be recognized by isotope scan-
ning, and a bile collection documented by ultrasound or CT; 
percutaneous drainage may be necessary. Cystic duct leaks are
best treated by removing any distal obstruction (e.g. stone).
However, leakage may persist in the absence of obstruction and
can be relieved by removing normal sphincter activity. Although
this can be done by sphincterotomy, we prefer to place a short,
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straight 7 French gauge stent across the sphincter. This is
removed as an out-patient procedure after a few weeks. Nasobil-
iary drainage (with suction) is also effective but may need to
remain in place for several days.

Laparoscopic cholecystectomy has also led to an increased
incidence of bile duct injuries. Complete transection of the
common bile duct or a major branch requires expert surgery.
Injuries to the main duct which remain in continuity can be
managed by endoscopic stenting, after balloon dilatation of any
stricture. The stent is removed after 3–4 months, the stricture is
dilated again and two stents are then placed if possible. All stents
are removed at 8–12 months and the patient is observed care-
fully. With lesions below the hilum of the liver, the relapse rate
appears to be less than 20%. It is important to emphasize that
expert surgery provides good treatment for this injury, and that
attempts at endoscopic management should not be unnecessar-
ily prolonged; costs and risks multiply. Patients should have the
benefit of surgical consultation before a course of endoscopic
management is initiated.

Sphincter of Oddi dysfunction

Patients who present with biliary-type pain some months or
years after cholecystectomy are often suspected to have papil-
lary stenosis or sphincter of Oddi dysfunction (once stones and
other local diseases have been excluded). If sphincter dysfunc-
tion exists, sphincterotomy should provide good treatment, but
the complication rate is significantly higher than when per-
formed for stones. Thus, it is crucial to select patients carefully—
which is the crux of the problem. Most experts pay attention to
objective evidence of duct pathology, e.g. abnormal liver func-
tion tests in attacks, a dilating bile duct (ducts do not get bigger
just because of cholecystectomy unless there is obstruction) or
substantially delayed drainage. Endoscopic sphincter manome-
try is used by many as a gold standard but it is not universally
accepted (or practised) — partly because it is difficult for both
doctors and patients. Better predictive discriminants are
required. Unfortunately, non-invasive imaging studies (e.g.
nuclear medicine scans) have not yet proved to be sufficiently
sensitive and specific. Temporary stenting is not a good thera-
peutic trial method; the pancreatitis rate is substantial.

Problems after liver transplantation

Biliary complications occur in up to 25% of patients after ortho-
topic liver transplantation. Strictures and leaks can be managed
by endoscopic balloon dilatation and stenting, which may have
to be continued for many months since healing is slow. Stones
can develop above anastomotic strictures in this context.



Chapter 8180

Sclerosing cholangitis

Some strictures are tortuous and very tight, making guidewire
passage difficult. Once the guidewire has been placed, it is
usually relatively simple to dilate dominant extrahepatic stric-
tures with stepped dilators and balloons. Every effort should be
made to reduce the risk of introducing infection. For this reason,
we do not routinely perform a sphincterotomy, and use stents
sparingly and only for a few weeks. The long-term value of
endoscopic manipulation is speculative; however, patients 
with dominant strictures presenting with recurrent attacks of
acute cholangitis can derive useful short-term benefit. Many of
these patients have small pigment stones which impact in the
strictures.

Biliary obstruction in chronic pancreatitis

Patients with acute biliary obstruction in the context of active
pancreatitis (with or without a pseudocyst in the head of the
pancreas) can be managed effectively by temporary biliary stent-
ing. Established biliary strictures in end-stage calcific pancre-
atitis should not be managed endoscopically since the problem
will always recur. Surgery should be performed wherever 
possible.

Endoscopy and pancreatitis

Any patient with pancreatitis whose cause cannot be deter-
mined by simpler methods should undergo ERCP to detect or
exclude abnormalities of the papilla and ductal systems. Causes
include papillary tumours and sphincter dysfunction, con-
genital anomalities (such as choledochal cysts and pancreas
divisum) and gallstones. Examination is traditionally delayed
for a few weeks after an acute attack, but the risk of exacerbation
appears minimal, even when performed earlier. Indeed some
enthusiasts recommend urgent ERCP in all patients with acute
pancreatitis, whatever the suspected cause. Most restrict them-
selves to patients with suspected gallstone pancreatitis.

Gallstone pancreatitis

Many reports indicate that ERCP and sphincterotomy can be
performed in the acute phase of gallstone pancreatitis with
remarkable safety, and that it is usually easy to remove small
impacted stones with impressive clinical recovery. The problem
in defining the role for urgent endoscopy is that most patients
settle spontaneously within 48·h; they are well managed by 
standard conservative measures, usually leading to elective
cholecystectomy. Randomized studies indicate that urgent



ERCP-sphincterotomy is preferable to a standard conservative
and surgical approach, at least in patients who had admis-
sion characteristics predicting a severe outcome. A reasonable
approach is to recommend the ERCP-sphincterotomy if the
patient is not improving after 24–48·h, and especially if there is
evidence of increasing biliary obstruction and sepsis.

Standard techniques are employed and pancreatography
should be performed if no stone is found within the bile duct;
occasionally, gallstones migrate into the pancreatic duct.

Pancreatic duct sphincterotomy for stones and stenosis

Solitary stones in the main duct in the pancreatic head can be
removed endoscopically with baskets and balloon catheters
after pancreatic orifice sphincterotomy; extracorporeal litho-
tripsy may also be required. Extracting stones appears to be
worthwhile in patients suffering from acute attacks of pancreati-
tis (or pancreatic pain) with spontaneous symptom-free inter-
vals, particularly if the initiating cause (e.g. alcohol) has been
removed. Further long-term studies are required. Sphinctero-
tomy is also sometimes performed in patients with idiopathic
recurrent pancreatitis judged to be due to sphincter stenosis or
dysfunction—but this entity is difficult to define and the results
hard to evaluate.

Pancreatic duct strictures

The clinical value of dilatation/stenting of the pancreatic duct
(or orifice) has not been established. Currently, experts treat
patients suffering from acute recurrent attacks of pancreatitis
when there is some evidence of duct obstruction; stents should
be left in place only for a few weeks because of the risk of induc-
ing ductal abnormalities. Further research is necessary to estab-
lish which (if any) patients obtain long-term benefit.

Pseudocysts and leaks

ERCP may be useful in patients with pseudocysts to define the
integrity of the duct system and to show whether or not the cyst
is communicating. The risk of introducing infection is minimal if
properly disinfected equipment (and antibiotics) are used. If the
pseudocyst communicates with an intact duct system, the endo-
scopist may consider placing a nasopancreatic drain (on con-
tinuous low-pressure suction), with subsequent temporary
stenting once the cyst has collapsed. Pseudocysts adjacent to,
and compressing, the wall of the duodenum or stomach can 
be managed by direct endoscopic cyst puncture. This method
should not be employed unless it is clear that the cyst and gastric
or duodenal wall are in intimate contact, as judged by CT scan-
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ning or endoscopic ultrasound. Short-term results appear good
in selected cases, but there is significant risk of haemorrhage;
these techniques should be used only by experts.

Spontaneous pancreatic fistulae and postoperative leaks can
be managed by temporary duct decompression (nasopancreatic
drain or stent). The analogy with the cystic duct leak is close, and
the results appear almost as good. Attempts are being made to
close leaks mechanically at ERCP.

Pancreas divisum

The clinical relevance of the congenital anomaly pancreas
divisum remains a subject of controversy. The hypothesis that
pancreas divisum can result in obstructive pancreatic pain and
pancreatitis rests on the assumption that the accessory papilla
orifice may be insufficient to allow the full flow of pancreatic
juice. This belief has led many endoscopists to attempt treatment
by improving drainage at the accessory papilla. Initial attempts
at accessory sphincterotomy resulted in an unacceptably high
rate of re-stenosis. Currently, selected patients with recurrent
acute pancreatitis are being managed by accessory stenting, with
or without needle-knife sphincterotomy. The stent is usually
removed within a few weeks. Short-term results appear good
but long-term efficacy remains to be established.

Obscure abdominal pain

The diagnostic yield of ERCP is small in patients with no 
abnormalities of abdominal imaging, liver function tests or
amylase. Chronic pancreatitis can be detected by duct abnormal-
ities when other tests are negative, but the interpretation of
minor abnormalities of the branches remains controversial. 
It is unusual to detect pancreatic cancer in the presence of a
normal CT scan (or good-quality ultrasound study). Even if 
such scans do not detect the mass lesion itself, they usually show
pancreatic duct dilatation upstream, indicating the presence 
of a lesion. ERCP is of limited value in investigating patients
with known pancreatic mass lesions, since the duct appearances
(obstruction or stricture) may be similar in patients with benign
and malignant disease. ERCP may detect pancreas divisum 
or other rare anomalies which can have clinical significance.
ERCP occasionally shows gallbladder stones which had previ-
ously escaped detection and the procedure allows sampling of
bile for crystals or more sophisticated biochemical analyses.

ERCP in children

The spectrum of problems encountered in children (especially
small children and neonates) is different from that seen in adults,
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but the principles of diagnostic and therapeutic intervention 
are the same. Congenital anomalies of the biliary tree and pan-
creas are seen rather frequently; surprisingly, gallstones are 
not unusual. Several sphincterotomies have been reported in
children under the age of 1 year.

Multidisciplinary team work

It is clear from the above brief review that the management 
of patients with pancreatic and biliary problems continues to
evolve and requires a collaborative multidisciplinary approach.
Specialist gastroenterologists and surgeons must work together,
and in close association with imaging and interventional radiol-
ogists, pathologists, oncologists, etc. The extent of this collabora-
tion will determine the quality and efficiency of patient care, and
will provide an environment for the objective research which is
required.
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