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■ ABSTRACT

Endoscopic retrograde cholangiopancreatography (ERCP)
is well suited for the evaluation and treatment of
diseases of the bile ducts and pancreas, but it carries the
risk of inducing pancreatitis. Magnetic resonance
cholangiopancreatography (MRCP) and endoscopic
ultrasonography have exceptional value in imaging the
gallbladder, common hepatic duct, common bile duct, and
pancreas. These imaging studies have replaced ERCP for
diagnostic purposes in patients with a low pretest
probability of finding lesions amenable to endoscopic
therapy, such as bile duct stones.

■ KEY POINTS

ERCP carries a 5% to 7% risk of pancreatitis depending
on the patient, the procedure, and operator expertise.
Other complications such as bleeding, cholangitis,
cholecystitis, cardiopulmonary events, perforation, and
death occur far less often.

ERCP is the treatment of choice for bile duct stones and
for the immediate relief of extrahepatic biliary obstruction
in benign disease. Long-term patency of biliary stents
remains a challenge in patients with malignant disease.

In patients with unresectable pancreatic and bile duct
tumors, endoscopic placement of a bile duct stent is the
treatment of choice for palliation of malignant distal bile
duct strictures.

NDOSCOPIC RETROGRADE cholangiopan-
creatography (ERCP) is a valuable inter-

vention for patients with known or suspected
bile duct stones, bile duct trauma resulting in
bile leaks or strictures, and benign or malig-
nant obstruction of the bile duct.

While the complication rate of ERCP is
acceptable when compared with other inva-
sive procedures such as biliary bypass surgery
or open bile duct exploration, the rate is too
high for patients with a low pretest probabili-
ty of disease if the procedure is to be done
purely diagnostically.

Fortunately, newer techniques such as
magnetic resonance cholangiopancreatogra-
phy (MRCP) now offer a noninvasive alterna-
tive in the diagnosis of these conditions in
many patients.

In this article, we discuss the current indi-
cations for ERCP, its potential complications,
and alternatives.

■ THE CHALLENGES OF ERCP

ERCP is one of the most technically challeng-
ing endoscopic procedures performed by gas-
troenterologists and surgeons with special
training. It is well suited for the evaluation of
diseases of the bile ducts and pancreas. In spite
of technological advances in ERCP, the rate of
complications due to the procedure continues
to be relatively high, with pancreatitis and
bleeding the most common.

Unfortunately, pancreatitis occurs in 5%
to 7% of procedures in spite of numerous
efforts to reduce this dreaded complication.1–4

Death directly related to the procedure occurs
in about 0.4% of cases in large prospective
studies.3,4
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Patients must be well informed about
ERCP and its complications as part of the
informed-consent process before the proce-
dure is scheduled.

■ CURRENT INDICATIONS FOR ERCP

In 2002, a National Institutes of Health
(NIH) consensus panel made recommenda-
tions based on evidence in the medical liter-
ature.5 These are available at consensus.
nih.gov/2002/2002ERCPsos020html.htm.

The panel recommended ERCP for gall-
stones, biliary obstruction due to cancer, acute
and recurrent pancreatitis, pancreatic pseudo-
cyst, and suspected sphincter of Oddi dysfunc-
tion. In general, the panel concluded that
ERCP carries an acceptable risk for patients
who face open procedures that carry a greater
morbidity and death, and recommended ERCP
over open surgery for common bile duct explo-
ration for the removal of stones or biliary bypass
for malignant obstruction of the bile duct.

Among the panel’s conclusions:
• Patients with a low pretest probability of
having a treatable lesion are at the highest risk
for complications related to ERCP.
• Patients should undergo ERCP in a set-
ting that allows for therapeutic interventions
during the same procedure.
• Centers that perform a significant volume
of ERCP have higher completion rates and
lower complication rates.

■ ERCP VS NONINVASIVE IMAGING

Advances in noninvasive imaging have
reduced the overall number of diagnostic
ERCP procedures. MRCP can produce images
remarkably similar to those of ERCP and can
help in the selection of patients for more-
invasive procedures.

Endoscopic ultrasonography combines the
findings of conventional endoscopy with the
ability of ultrasound to examine structures adja-
cent to the stomach and duodenum. The com-
mon bile duct and pancreatic duct are readily
visualized through the gastric and duodenal
walls without interference from subcutaneous
fat or bowel gas. The extrahepatic bile duct can
be seen coursing from the bifurcation at the
hilum through the pancreatic head to the level

of the ampulla with a resolution of less than 1
mm at a frequency of 5, 7, and 12 mHz.

Endoscopic ultrasonography requires seda-
tion similar to that used for ERCP, ie, moder-
ate to deep sedation with analgesics and seda-
tives, all of which can be performed on an out-
patient basis. Patients who may require gener-
al anesthesia include those with narcotic tol-
erance, unstable cardiopulmonary function, or
airway problems, and children.

Patients undergoing ERCP need to be
informed that they may have to stay overnight
for observation if symptoms develop after the
procedure or if it is merited due to the inher-
ent risks associated with the therapeutic inter-
vention used.

ERCP is generally safe, even in patients
age 90 or older.6,7

■ CHALLENGES THAT RAISE THE RISK
OF COMPLICATIONS

The need for cannulation
Although sedation-related problems can
occur, complications of ERCP are usually due
to cannulation—ie, use of a guide wire or
catheter to obtain deep access to the bile duct
or pancreatic duct, which is the primary goal
in therapeutic ERCP procedures.

Reaching the biliary and pancreatic orifice
at the ampulla (major papilla) in the second
portion of the duodenum can be difficult, as
patients may have altered anatomy due to pre-
vious surgery (eg, Billroth II partial gastrecto-
my, Roux-en-Y anastomosis), or benign or
malignant strictures in the esophagus, pylorus,
or duodenum. In addition, periampullary duo-
denal diverticuli can obscure the ampulla, mak-
ing it difficult to visualize with the endoscope.
Access into the desired duct can be difficult due
to anatomical variations in the union of the bil-
iary and pancreatic ducts (FIGURE 1), or to an
impacted gallstone at the ampulla, and about
5% of procedures are stopped after unsuccessful
attempts to gain access.4,8

Sphincterotomy
Freehand needle-knife or “precut” sphinctero-
tomy involves making an incision into the
overlying mucosa with an electrified light-
gauge wire to unroof the desired orifice so that
the ductal epithelium can be visualized. Precut

ERCP centers
with high
volumes have
higher
completion
rates, lower
complication
rates
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sphincterotomy is associated with an in-
creased risk of pancreatitis, bleeding, and per-
foration.

The need for more aggressive measures
In very difficult cases, percutaneous transhep-
atic external biliary access, laparoscopy, or
endoscopic ultrasonography can be a means of
guide-wire placement for a rendezvous with
the endoscope in the duodenum.8

The physician performing the procedure
must make decisions during the procedure
that balance the risk of more-aggressive inter-
ventions to achieve cannulation against the
outcome of a failed ERCP.

■ PREVENTION OF ERCP-INDUCED
PANCREATITIS

Recent studies show that ERCP-induced pan-
creatitis occurs in 5% to 7% of cases. The
exact mechanism for this remains unknown.
However, risk factors include excessive
manipulation of the ampulla, as in difficult
cannulation, and biliary or pancreatic sphinc-
terotomy.

More experience, higher volume
are keys to success
Other factors influencing the complication
rate are the experience of the endoscopist and
the volume of cases performed at the institu-

tion.3,4 An Italian study found striking differ-
ences in rates of major complications at small-
volume vs large-volume centers: major com-
plication rates of 7.1% vs 2.0%, P < .0001,
and death rates of 0.75% vs 0.18%, P < .05.4
Overall, the highest rates of pancreatitis occur
in young healthy women with normal biliru-
bin levels and biliary-type pain suggestive of
sphincter dysfunction.

Targeting inflammation
In acute pancreatitis, abrupt rises in inflamma-
tory mediators such as cytokines, prosta-
glandins, leukotrienes, and platelet-activating
factor have been observed,9,10 leading to the
question of whether blocking the inflammato-
ry cascade may prevent or lessen the complica-
tions of ERCP-induced pancreatitis.

Agents studied for this purpose include
diclofenac suppositories,11 nitrates,12 allopuri-
nol,13 and ulinastatin (a protease inhibitor
that may be effective in acute pancreatitis).14

Initial results with the anti-inflammatory
cytokine interleukin 10 were promising in
animal studies15,16 and human trials,17 but
others failed to find a consistent treatment
effect.18 Corticosteroids to prevent reactions
to injected contrast material were reported to
have a benefit in a retrospective analysis,19

but prospective controlled trials later showed
no benefit.20,21

Gabexate is a protease inhibitor shown to
reduce ERCP-induced pancreatitis if infused
intravenously for at least 13 hours beginning
30 to 90 minutes before the procedure.22

Gabexate is not available in the United States,
and the long infusion time has limited the
enthusiasm for this treatment. In a recent mul-
ticenter Italian study, a 6.5-hour infusion was
compared with the 13-hour infusion, with
rates of pancreatitis of 2.2% and 1.4%, respec-
tively.23 The differences were not statistically
significant, and both study groups had an
exceedingly low rate of ERCP-induced pancre-
atitis. Gabexate is also expensive because it
must be given by infusion.

Temporary stenting
Ensuring pancreatic duct drainage by placing
a temporary stent across the pancreatic orifice
seems to be a solution to the swelling and
temporary obstruction to pancreatic juice flow

ERCP-induced
pancreatitis
occurs in
5% - 7% of
cases

FIGURE 1. A long common channel in the
intraduodenal segment of the biliary and
pancreatic ducts (arrow).

ERCP DUMOT
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caused by manipulation of the ampulla.24 In a
randomized controlled trial of 76 high-risk
patients, the incidence of pancreatitis in the
control and stent groups was 28% and 5%,
respectively.25

This intervention has been studied in only
a limited group of patients undergoing high-risk
procedures such as pancreatic duct sphinctero-
tomy and difficult cannulation of the bile duct.
Placement of a temporary small-caliber pancre-
atic stent usually entails additional manipula-
tion of the pancreatic orifice and ductal system.
Therefore, experts do not recommend wide-
spread adoption of this technique.

Some pancreatic stents are designed to
dislodge spontaneously, but many still require
a second endoscopic procedure for their
removal. In our experience, the reliability of
the stent dislodging spontaneously is too low
to justify a wait-and-see approach because
pancreatic stent placement has been known to
induce strictures. Therefore, in our practice
we schedule a follow-up endoscopic procedure
to ensure that the temporary stent is removed.

■ ALTERNATIVES TO ERCP TO DIAGNOSE
BILIARY OR PANCREATIC PAIN

The only foolproof way to prevent complica-
tions of ERCP is to not perform the procedure.
Noninvasive imaging is now used in most sit-
uations in which ERCP was used diagnostical-
ly to “rule in” or exclude life-threatening con-
ditions.

Since the inception of MRCP in 1992,
advances have made this an excellent tool in
patients with suspected biliary or pancreatic
disease. MRCP images the fluid in the bile and
pancreatic ducts with a high signal intensity
compared to the solid or fast-flowing fluid in
blood vessels. Software, hardware, and exper-
tise in MRCP interpretation are now more
widely available.

MRCP can be very useful in patients who
have pain and other subjective symptoms but
no objective abnormalities in liver tests or on
routine imaging studies. Computed tomogra-
phy (CT) and ultrasonography may suggest
bile duct dilation without an obvious cause,
but these findings do not confirm a stone or
obstruction. Current MRCP technology, on
the other hand, provides images with a strik-

ing resemblance to those of ERCP fluoroscopy
(FIGURE 2) and can exclude a variety of prob-
lems. Patients with a low pretest probability of
having biliary or pancreatic obstruction and a
normal study can be reassured, and no further
testing is needed.

A meta-analysis of 67 prospective trials
with a total of 4,711 patients undergoing
MRCP compared the results to a gold standard
such as ERCP, intra-operative cholangiogra-
phy, or operative findings.26 For example, a
patient with right upper-quadrant pain after
cholecystectomy may have bile duct dilation,
but CT or ultrasonography may not be able to
clearly show a common bile duct stone or
mass. MRCP can detect a retained stone with
a sensitivity of 92% (80–97% ± 1.96 SD) and
a specificity of 97% (90–99% ± 1.96 SD).26

Endoscopic ultrasonography is superior
to both MRCP and ERCP when a neoplasm of
the ampulla or pancreas is suspected.27–31

Which procedure is best for diagnosis
of sphincter dysfunction?
ERCP has been suggested as the study of
choice for patients with ampullary stenosis or
sphincter of Oddi dysfunction, but its use
remains controversial in patients without
objective laboratory findings because of the
lack of long-term studies.32

The only way
to prevent
complications
of ERCP is to
not perform
the procedure

FIGURE 2. Magnetic resonance image of
the normal anatomy. This technique
provides anatomic detail similar to that of
ERCP, but does it noninvasively.

PHOTO COURTESY OF JOSEPH VENIERO, MD, PhD
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Manometry of the sphincter of Oddi—in
patients with pain possibly of biliary origin or
due to acute recurrent pancreatitis—is associ-
ated with an unusually high rate of pancreati-
tis (20% to 25%).1 These patients experience
episodic epigastric or right upper-quadrant
abdominal pain and elevated biliary enzymes
or acute recurrent pancreatitis.

Neither endoscopic ultrasonography nor
MRCP can reliably diagnose sphincter dys-
function or ampullary stenosis. Therefore,
patients with a very high pretest probability of
one of these conditions may benefit from
ERCP as the first endoscopic test. In fact, in
these patients sphincterotomy performed via
ERCP may be curative. However, many more
patients undergo this intervention only to
find that there is no benefit because their pain
was caused by adhesions or a functional disor-
der.33 Unfortunately, the relief of pain after
endoscopic sphincterotomy can be short-
lived, even when manometric abnormalities
are documented.

■ BILE DUCT STONES AND ACUTE
GALLSTONE PANCREATITIS

ERCP is the treatment of choice for bile duct
stones (FIGURE 3). The incidence of sympto-
matic gallstone disease is high, with an esti-
mated 700,000 patients undergoing cholecys-

tectomy (combined estimate of open and
laparoscopic procedures) annually in the
United States, and 10% to 15% of these
patients have concomitant bile duct stones.
ERCP is sensitive for the detection of bile duct
stones but is not warranted as a screening test
for patients with symptomatic cholelithiasis.34

ERCP with endoscopic sphincterotomy
Two randomized trials of urgent ERCP with
sphincterotomy in patients with severe pan-
creatitis due to gallstones showed lower mor-
bidity rates and shorter hospital stays vs con-
servative treatment.35,36 However, a later
study by Fölsch et al that excluded patients
with biliary obstruction showed that early
ERCP in patients with acute biliary pancreati-
tis was not helpful.37

ERCP with sphincterotomy (FIGURE 4)
allows access to the stones for extraction bal-
loons, baskets, and lithotripsy devices, with a
success rate over 90%.38 In patients with
many stones or large stones, placement of
temporary plastic bile duct stents is standard
to prevent obstruction by stone fragments,
and repeated procedures are often required.

Removing stones
Endoscopic clearance of stones from the bile
duct may be performed before or after elective
cholecystectomy, although laparoscopic bile
duct exploration is also acceptable for clearing
bile duct stones. The added benefit of endo-
scopic sphincterotomy to augment bile
drainage for prevention of stone recurrence
has not been compared with the laparoscopic
approach, which is a relatively recent inter-
vention.

Current uses of intraoperative
cholangiography
Intraoperative cholangiography is a safe
method of identifying the anatomy of the
extrahepatic biliary tree and has become the
standard method of determining the presence
of bile duct stones in patients undergoing
elective laparoscopic cholecystectomy. It has
a sensitivity of 87% (95% confidence interval
[CI] 86%–88%), a specificity of 98% (95% CI
97%–99%), and a negative predictive value of
98% (97%–99%).39 Once bile duct stones are
confirmed, options include open duct explo-

A temporary
stent at the
pancreatic
orifice may
help prevent
pancreatitis
due to ERCP

FIGURE 3. Fluoroscopic view during ERCP,
with four large stones in the common bile
duct (arrows).

ERCP DUMOT
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ration, laparoscopic duct exploration, or post-
operative ERCP.

Noninvasive imaging
For patients with suspected bile duct stones,
objective evidence can be found with routine
abdominal ultrasonography or CT on occa-
sion, although these are far less sensitive than
endoscopic ultrasonography or MRCP.

Endoscopic ultrasonography can exclude a
bile duct stone with the same or higher accu-
racy than ERCP, but without the risk of pan-
creatitis. In contrast to MRCP, the accuracy of
endoscopic ultrasonography is not diminished
by stones 4 mm or less and normal bile duct
diameter (< 8 mm).40,41

Other limitations of MRCP include arti-
facts due to surgical clips, pneumobilia, or
duodenal diverticuli, and in patients with
implantable devices or claustrophobia.

In a decision analysis comparing strategies
of MRCP, endoscopic ultrasonography, and
selective ERCP for patients suspected of hav-
ing acute biliary pancreatitis, ultrasonography
appeared to be the safest and most cost-effec-
tive.42

Factors that increase
the likelihood of stones
The probability of common bile duct stones
in patients with symptomatic cholelithiasis
can be determined from several clinical fac-
tors: eg, age over 55, bilirubin greater than
1.8 mg/dL, ultrasound evidence of a dilated
bile duct (> 5 mm) or a stone, and cholangi-
tis make finding common bile duct stones
more likely.

Deciding which procedure to use
Algorithms are useful in guiding clinic care,
but limited expertise with and availability of
ERCP, MRCP, and intraoperative cholangiog-
raphy impede widespread applicability. In a
prospective study, Liu et al43 selected ERCP,
MRCP, or intraoperative cholangiography
based on risk as determined by both the clini-
cal “tempo” of liver and pancreatic enzyme
abnormalities (ie, persistent cholestasis vs
resolving cholestasis or pancreatitis) and the
degree of bile duct dilation. They successfully
identified 92.3% of patients with bile duct
stones.

Risk factors
for stones:
Age > 55
Bilirubin > 1.8
Dilated bile duct
Cholangitis

FIGURE 4. Photographs taken during ERCP
show an impacted common bile duct stone
at the ampulla, which caused acute biliary
or gallstone pancreatitis. The cholesterol
stone is dislodged via endoscopic
sphincterotomy.

PHOTOS COURTESY OF JOHN J. VARGO, MD

ERCP DUMOT
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The decision to go with ERCP when bile
duct stones are suspected is best made by an
experienced endoscopist, a surgeon, and a
well-informed patient. FIGURE 5 presents an
algorithm for the management of patients
with symptomatic cholelithiasis presenting
with acute biliary pancreatitis.

■ ERCP TO TREAT COMPLICATIONS
OF OPEN SURGERY, LAPAROSCOPY

ERCP is well suited to evaluate for and to
treat bile duct leaks and biliary tract injury
after open or laparoscopic biliary surgery. As
the use of laparoscopic cholecystectomy

rapidly expanded, ERCP became an impor-
tant tool in managing its complications.

Treating bile duct leaks
Bile duct leaks are quite amenable to endo-
scopic biliary sphincterotomy and stent place-
ment. The most common signs and symptoms
of a leak are drainage of bile via an abdominal
drain and collection of bile in the peritoneum,
resulting in pain and fever. Success rates for
correcting bile duct leaks via ERCP are more
than 90%.44–47 Liver transplant patients are
candidates for ERCP with stent placement
when a leak occurs early after transplantation,
or later with removal of a biliary T-tube.48

Algorithm for patients with suspected common bile ducts stones
based on clinical features

FIGURE 5.

The patient has symptomatic cholelithiasis
and

acute biliary pancreatitis

What is the risk of common bile duct stones?

Low risk:

Normal or transiently
abnormal liver function tests

No stones visualized on
preoperative testing

Duct diameter ≤ 5 mm

Intermediate risk:

Elevated liver function tests

Persistent signs of ongoing
pancreatitis

Duct diameter > 5 mm

High risk:

Cholangitis

Significant cholestasis
(bilirubin ≥ 4 mg/dL)

Ultrasonography or computed
tomography suggests
a common bile duct stone

Intraoperative
cholangiography

Preoperative magnetic
resonance cholangiopan-
creatography or endo-
scopic ultrasonography
or intraoperative
cholangiographyLaparoscopic bile duct

exploration or postoperative
ERCP if stones are identified

Laparoscopic bile duct
exploration or preoperative ERCP
if stones are identified

Preoperative endoscopic
retrograde cholangiopan-
creatography (ERCP)

ERCP DUMOT
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Patients with bile leaks are routinely sched-
uled for plastic stent exchange every 2 to 3
months until the leak resolves.

Correcting strictures
Injury to the common bile duct, common
hepatic duct, or an accessory right bile duct
that results in a stricture may occur as a result
of cholecystectomy (both open and laparo-
scopic). Generally, stricture presents as jaun-
dice or as a rise in levels of alkaline phos-
phatase and gamma-glutamyl transpeptidase.
Endoscopic correction of strictures is usually
done via dilation—with tapered rigid dilators
or high-pressure balloon catheters—and then
placement of multiple stents. This approach
is effective and can make surgical interven-
tion unnecessary in many cases. The short-
term success rate in anastomotic strictures
following liver transplantation approaches
80% to 90%.49,50

Patients with biliary strictures are
scheduled for exchange of plastic stents and
progressive biliary dilations every 1 to 2
months until the stricture resolves.

■ ERCP IN THE MANAGEMENT
OF PANCREATIC AND BILIARY CANCER

ERCP allows access to obstructed bile and
pancreatic ducts for collecting tissue samples
and placement of stents to temporarily relieve
the obstruction.

Diagnostic procedures
The sensitivity of routine brush cytologic
study to yield a diagnosis of cancer for malig-
nant strictures is generally low (30%–50%)
and may be improved when combined with
other techniques such as intraductal biopsy
and fine-needle aspiration.51 In pancreatic
cancer, the malignancy may be adjacent to
the bile duct, which results in compression
without invasion of malignant cells into the
region being sampled. In cholangiocarcino-
ma, the yield is likely to be poor due to the
low cellularity and the highly fibrotic nature
of this tumor.

The sensitivity of fine-needle aspiration
guided by endoscopic ultrasonography is far
superior to that of ERCP with brush cytologic
or biopsy sampling and is safer.52,53

Stent placement
In patients with unresectable pancreatic and
bile duct tumors, endoscopic placement of a
bile duct stent is the treatment of choice for
palliation of malignant distal bile duct stric-
tures. Proper staging and planning before the
procedure may require a multidisciplinary
approach, with expertise in radiology and
surgery to determine resectability.

The value of endoscopic stent placement
in patients undergoing pancreaticoduodenec-
tomy remains controversial, with some specu-
lating that contamination of the obstructed
biliary tree results in a higher postoperative
infection rate.

Surgical bypass vs endoscopic drainage
Comparisons of surgical bypass vs endoscopic
drainage have shown ERCP to be cost-effec-
tive and associated with a higher quality of
life.54,55 Self-expanding metal stents were
later proven to have a longer patency than
their plastic counterparts (polyethylene or
Teflon, 7–10 Fr) due to their larger diameter
(8–10 mm).56 In a prospective, nonrandom-
ized, multicenter study, the patency rate with
metal stents was a median of 231 days (range
27–379), and the overall occlusion rate was
41%.57 Early expansion of the metal stent and
ease of passage of large-caliber instruments
through the tumor strictures were predictors of
long-term patency.

Metal stent vs plastic stent
The decision to place a metal vs a plastic bil-
iary stent arises frequently in the care of
patients with malignant obstructions. A ran-
domized trial by Prat et al58 compared metal
stents, plastic stents changed every 3 months,
and plastic stents changed only when stent
dysfunction was clinically evident. The study
found relief of jaundice to be comparable
among the three groups. Complication-free
survival was longer in those with metal stents
and in those with plastic stents that were
exchanged every 3 months. Cost analysis
showed an advantage to metal stents in
patients surviving longer than 6 months, and
to plastic stents exchanged every 3 months in
those surviving less than 6 months.

Occlusion of plastic and metal stents caus-
es recurrent jaundice, pruritus, and cholangi-

ERCP allows
access to
obstructed bile
and pancreatic
ducts due
to cancer
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tis. Unfortunately, the only option for metal
stent occlusion is to place another stent (plas-
tic or metal) within the failed metal stent,
because it cannot be removed once the
patient’s normal or neoplastic tissue has grown
into the fine wire braids. Partial coverings on
metal stents did not seem to improve the
overall patency rate.56 Metal stents with a
complete covering are expected in the future
in the hope of making a large-diameter stent
that can be removed.

Biliary obstruction due to hilar tumor.
Endoscopic drainage to relieve biliary obstruc-
tion due to a hilar tumor is a particular chal-
lenge, whether via ERCP or percutaneous
transhepatic access. Whether the best stent
material is plastic or metal is still a hotly
debated issue. Also, contrast injected during
ERCP often enters both lobes of the liver, and
leaving undrained contrast material in any
segment of the liver is believed to increase the
risk of cholangitis.

Unilateral or bilateral stent placement?
The design of uncovered metal stents may
afford advantages over plastic stents because it
allows drainage of multiple segments through
the numerous interstices between the metal
wires. MRCP and CT are routinely used to
guide percutaneous stent placement, but in
one study, some investigators used cross-sec-
tional imaging to guide placement of a unilat-
eral metal stent at the first ERCP procedure in
patients who were deemed poor candidates for
surgery based on the location of the tumor.59

The concern about draining all contrast
seemed to be unfounded, as routine antibiotic
therapy prevented any episodes of ERCP-
induced cholangitis.

Although this was a single-center study,
the authors made a convincing argument for
use of a unilateral metal stent even in the
most complicated cases of hilar cholangiocar-
cinoma. In a similar patient population, the
authors guided their catheter into the intra-
hepatic ducts via the portion of the biliary
tree that was most accessible using a guide

wire from below the tumor.60 The early com-
plication rates were low, and jaundice
resolved completely in 86% of patients. The
overall success rate and low complication rate
in these patients suggest that stent placement
into both the right and left lobes is not neces-
sary. Previously, retrospective data suggested
bilateral placement of plastic stents was asso-
ciated with a better rate of survival and fewer
procedural complications.61 However, a ran-
domized trial of bilateral vs unilateral stent
placement failed to show any advantage to
bilateral stent placement.62

Percutaneous stent placement
Patients whose symptoms are not adequately
relieved by ERCP stents may benefit from the
percutaneous approach, since these catheters
have multiple side holes that allow flow of bile
into the lumen from multiple levels. The risks
of the percutaneous approach include peri-
tonitis and pain at the insertion site, while the
advantages include ease of access to the stent
in times of malfunction to assess patency and
stent exchange without the need for endo-
scopic intervention.

■ MISCELLANEOUS INDICATIONS FOR ERCP

ERCP is also used in selective cases of pancre-
atic pseudocyst drainage, pancreatic duct
leaks due to trauma or pancreatitis, chronic
pancreatitis with stone extraction or stricture
dilation, and assessment of the biliary and
pancreatic orifices during endoscopic removal
of adenomas of the duodenum involving the
ampulla (ampullectomy).

ERCP is occasionally used for diagnostic
purposes when MRCP and other imaging stud-
ies are inconclusive or when there is a concern
that they would be unreliable. Examples
include suspected cases of primary sclerosing
cholangitis early in the disease, when the
changes in duct morphology are subtle, or in a
patient with a nondilated bile duct and clini-
cal signs and symptoms highly suggestive of a
gallstone or biliary sludge (microlithiasis).
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