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Abstract: Endoscopic retrograde cholangiopancreatography (ERCP)
is a therapeutic procedure used to treat problems associated with
biliary and pancreatic diseases. The benefits of ERCP over surgical
treatment are well documented; however, complications including
infection, pancreatitis, hemorrhage, and perforation can occur even
in expert hands. Several factors, such as patient selection, skill of
the operator, and the complexity of the procedure, can add to the
intrinsic risks of ERCP. This review outlines the current knowledge

regarding ERCP complications and solutions for improved outcomes.

is a procedure that is frequently used in the management

of a variety of pancreatobiliary disorders. ERCP is gener-
ally considered to be effective and safe. Post-ERCP complication
rates vary widely depending on the complexity of the intervention
and the individual patient. In a prospective, 2-year study of 2,347
patients from 17 institutions, 9.8% had post-ERCP complica-
tions, with pancreatitis (5.4%) and hemorrhage (2%) being the
most common.' The overall complication rate in a Chinese study
of 3,178 patients who underwent ERCP was 7.9%.? The rate
reported in a British study of 4,561 patients was 5%.° Retrospec-
tive studies show similar post-ERCP complication rates. In a study
of 16,855 patients undergoing ERCP from 1977-2006, the post-
ERCP complication rate was 6.85%. In this study, the majority
(5.17%) of complications were mild. High-risk patients and/or
patients who undergo more complex interventions reportedly have

l Endoscopic retrograde cholangiopancreatography (ERCP)

higher complication rates.””
Infectious Complications

One of the most serious post-ERCP complications is cholangitis
leading to subsequent septicemia. Enteric bacteria enter the biliary
tree by the hematogenous route or following endoscopic or radio-
logic manipulation. Improperly disinfected endoscopes and acces-
sories may also introduce infection into the biliary tree.® The most
common organisms responsible for infection after ERCP are the

Gastroenterology & Hepatology Volume 9, Issue 8 August 2013



COMPLICATIONS OF ENDOSCOPIC RETROGRADE CHOLANGIOPANCREATOGRAPHY

Enterobacteriaceae (especially Escherichia coli and Klebsi-
ella species), alpha hemolytic streptococci, Pseudomonas
aeruginosa, Enterococcus, and Staphylococcus epidermidis>*°
In most patients with acute cholangitis, a single organism
is isolated from blood cultures."

Risk factors for post-ERCP infection include the use of
combined percutaneous and endoscopic procedures, stent
placement in malignant strictures, the presence of jaundice,
low case volume, and incomplete or failed biliary drain-
age.'? Patients who are immunocompromised are more
likely to experience an infectious complication.!! Although
transient bacteremia has been reported in up to 27% of
therapeutic procedures, cholangitis has been reported in 1%
or fewer procedures."'*® In a large retrospective study of
16,855 patients undergoing ERCE, infection was reported
in only 1.4%; however, the mortality rate attributed to
infections was 7.85%.4 The importance of complete drain-
age of the biliary tree cannot be overstated. In a prospective
study of 242 patients, acute cholangitis occurred in 75%
of patients who had retained stones and had failed biliary
drainage, and it occurred in only 3% of patients who had
successful drainage.'® Unrelieved hilar obstruction from
cholangiocarcinoma also carries a risk of sepsis, especially
when complete drainage of intrahepatic segments cannot
be achieved. Contrast injection without the ability to drain
the biliary tree should be avoided.

Similar to all pancreatitis, post-ERCP pancreatitis
(PEP) also carries a risk of infectious complications. The
risk of pancreatic parenchymal infection is related to the
extent of pancreatic necrosis and usually does not manifest
until 1-2 weeks after the onset of pancreatitis. Infected
necrosis develops in approximately 30% of patients with
pancreatic necrosis and is caused by translocation of bac-
teria across a disrupted intestinal barrier into nonviable
pancreatic tissue.''® The diagnosis of infected pancreatic
necrosis is suspected in patients with clinical deteriora-
tion, persistent organ failure, or signs of sepsis.'” Although
fluid collections are common sequelae of pancreatitis,
when persisting after 4 weeks, they are termed pseudo-
cysts, which also carry a small risk of infection. All that is
required when faced with clinical signs of a pseudocyst in
an asymptomatic patient is close monitoring.

Strategies to Prevent, Reduce, and Manage Infectious
Complications

Preprocedural use of magnetic resonance cholangiopan-
creatography and limiting contrast injection to segments
previously accessed with a guidewire appear to reduce the
risk of cholangitis. In several studies, air cholangiography
was used to minimize the need for contrast injection
in patients with obstruction.'®"” The debate regarding
the need for unilateral or bilateral biliary drainage in
patients with malignant hilar obstruction continues. In a

randomized, controlled study, a lower rate of cholangitis
with equal relief of jaundice was noted in the unilateral
drainage group.”” A retrospective review by Chang and
colleagues that included 141 patients with bifurcation
tumors showed that the best survival rate was seen in
patients in whom both liver lobes were drained.? The
worst survival rate was seen in patients in whom both
liver lobes were opacified and only 1 was drained. In a
recent study from Japan, a more durable response in terms
of cumulative stent patency was seen with bilateral stent
placement; there were no significant differences in the
success of biliary drainage or the complication rate.”
Prevention and/or reduction of the risk of post-
ERCP infectious complications can be achieved by judi-
cious use of preprocedural antibiotics and intraprocedural
steps, such as minimizing or avoiding contrast injection
in patients with known biliary obstruction or cholangitis,
endoscopic decompression, including the placement of a
biliary stent or nasobiliary drain when complete drainage
cannot be achieved, and prompt percutaneous drainage
if endoscopic drainage is not possible or incomplete.
Prophylactic preprocedural antibiotics should be given to
patients with jaundice and suspected mechanical obstruc-
tion. In addition, patients with sclerosing cholangitis,
pancreatic pseudocysts, and those who are immunocom-
promised should also receive preprocedural antibiotics.”
A recent Cochrane review concluded that routine
prophylactic antibiotics reduce bacteremia and appear to
prevent cholangitis; however, in a subgroup of patients
with uncomplicated ERCD, the effect of antibiotics was
less evident, and, therefore, preprocedural antibiotics may
not be needed.” In general, it is not necessary to give
antibiotics post-ERCP if the endoscopist believes that
the biliary tree has been completely drained. Exceptions
include patients with sclerosing cholangitis and those with
post-transplantation biliary strictures.” It is a common
practice to continue such patients on oral antibiotics for
3-5 days postprocedure. The antibiotic regimen should
cover enteric gram-negative bacteria. Antibiotic agents
that appear to reduce infection after ERCP include cepha-
losporins, aminoglycosides, and fluoroquinolones.?**’
Although the ideal antibiotic for biliary sepsis has not
been found, ciprofloxacin and related fluoroquinolones
are effective against most common organisms and are
easy to administer with minimal adverse effects.®®* In a
study of 77 patients undergoing therapeutic ERCP for an
obstructed biliary system, no patient treated with cipro-
floxacin experienced cholangitis postprocedure.?
Management of pancreatic necrosis has shifted from
early surgical debridement to initial less-invasive techniques
such as percutaneous or laparoscopic necrosectomy. In the
recent PANTER (Minimally Invasive Step Up Approach
versus Maximal Necrosectomy in Patients with Acute
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Necrotising Pancreatitis) trial, a step-up approach where
conservative management with percutaneous management
preceded open necrosectomy was associated with reduced
rates of major complications and death.!

Hemorrhage

Postsphincterotomy bleeding has been reported in up to
2% of ERCP cases."'? Immediate bleeding is seen in up
to 30% of patients. Delayed bleeding can occur up to
2 weeks after the procedure.* Several studies have
addressed the risk factors for bleeding after endoscopic
sphincterotomy.>% In one study, multivariable analysis
suggested that definite risk factors were coagulopathy,
anticoagulation within 3 days of endoscopic sphincter-
otomy, cholangitis before ERCP, bleeding during initial
endoscopic sphincterotomy, and a lower case volume.?

Factors such as aspirin and nonsteroidal anti-
inflammatory drug (NSAID) use, ampullary tumors, long
sphincterotomy, and extension of prior sphincterotomy
were not associated with a greater risk of postsphincter-
otomy bleeding, whereas liver cirrhosis, dilated common
bile ducts, periampullary diverticulum, precut sphincter-
otomy, and common bile duct stones appear to increase
the risk of postsphincterotomy bleeding.?® Fortunately,
most bleeding episodes are not clinically significant. The
presence of melena, hematochezia, or hematemesis associ-
ated with a hemoglobin level decrease of at least 2 g/dL
and/or the need for a blood transfusion signals a major
bleeding episode and requires intervention.'

Severe bleeding following ERCP has been reported
in 0.1-0.5% of cases.”"? To reduce the risk of bleed-
ing, special attention should be paid to the anatomy of
arterial supply to the major papilla when performing a
sphincterotomy. The 11-1 o’clock arc above the duodenal
papilla reportedly has the least concentration of arteries,
which validates the current practice of performing bili-
ary sphincterotomy by incising the papilla in this axis to
minimize the risk of bleeding.** This risk of bleeding can
be further decreased by identifying risk factors such as
coagulopathy (international normalized ratio >1.5) or a
low platelet count (<50,000/cu mm). Accurate position-
ing, proper electrocautery technique, and prevention of
long, erratic cuts during sphincterotomy (referred to as
“zippers”) are also important.”

The choice of electrosurgical current for biliary
sphincterotomy is a source of controversy. The “pure cut”
setting in electrocautery, which uses a low-voltage saw-
tooth waveform to cut the tissue without major heating,
theoretically should reduce the risk of postsphincter-
otomy pancreatitis. A “blended” current, which is a mix-
ture of cutting and coagulating (sinusoidal waveform)
current, causes more coagulation, and heating is some-

what mitigated by a brief “cooling off” interval between
pulses. A meta-analysis has shown that pure current used
for sphincterotomy is associated with more episodes of
mild, transient, intraprocedural bleeding.*® Sequential
use of pure cutting current then blended current does
not appear to reduce the rate of postsphincterotomy
bleeding.’”? The use of microprocessor-controlled
sphincterotomy (ENDO CUT mode on an ERBE gen-
erator) has been associated with a significant decrease in
endoscopically observed bleeding but no change in clini-
cally significant bleeding.* The use of a partially covered
(coated) sphincterotome wire, thought to provide more
controlled cutting, does not decrease the rate of immedi-
ate or delayed bleeding.®

Treatment of Postsphincterotomy Bleeding

Treatment options for postsphincterotomy bleeding
include balloon tamponade, injection of dilute epineph-
rine solution through a sclerotherapy needle, heater probe
or bipolar coagulation, and/or the placement of endo-
scopic clips. Most episodes of bleeding cease spontane-
ously; thus, treatment should be reserved for patients who
have clinically significant bleeding. Injection of epineph-
rine solution around the bleeding site or at the apex of the
sphincterotomy incision is the most common method of
hemostasis and is quite effective.’

Epinephrine injection was used with 100% success
in a case series of 61 patients with immediate post-
sphincterotomy bleeding.”’ Although injection therapy
is reportedly very effective in stopping immediate post-
sphincterotomy bleeding—with rates as high as 96%—
not all bleeding can be controlled by this technique.**
Delayed bleeding after injection therapy can occur in
4-16% of cases, and systemic absorption of epineph-
rine has been reported to cause cardiac arrhythmias in
patients with coronary artery disease.*>4

When injection fails to stop the bleeding, or when
there are contraindications to its use, monopolar electro-
cautery can be applied to the bleeding site. In a prospective
study of 11 patients with postsphincterotomy bleeding
that was unresponsive to spray irrigation or injection of
1:10,000 epinephrine solution, monopolar coagulation
was successful in all of the cases.®’ When applying heat in
the vicinity of the duodenal papilla, the pancreatic duct
opening, located at the 5 o'clock position, should be
avoided. The application of endoscopic clips (Figure 1)
can achieve hemostasis. Although success has been
reported in the literature, data from randomized, con-
trolled trials are lacking.“**% Applying endoscopic clips
is technically difficult when using a duodenoscope, as
the plastic sheath may bend and kink passing over the
elevator at the bottom of the instrument channel, pre-
venting clip deployment.
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Figure 1. A: Postsphincterotomy bleeding. B: Endoclips are

applied to the bleeding site.

A recently developed treatment for postsphinc-
terotomy bleeding is the insertion of fully covered self-
expandable metal stents (SEMS) into the bile duct. This
technique has been reported to stop bleeding that is
unresponsive to more traditional methods.”** However,
the cost of inserting a coated metal mesh stent is a consid-
erable disadvantage when comparing this approach with
other modalities. When endoscopic treatment fails and
hemodynamically significant bleeding persists, the patient
may need to undergo selective mesenteric angiography
with embolization or even open surgery.®?

Perforation

Perforation of the bile duct, pancreatic duct, or duodenum
is reported in less than 1% of patients undergoing ERCP#!
Bile duct perforation can be a result of guidewire or sphinc-
terotome manipulation and, if significant, leads to devel-
opment of an encapsulated collection of bile (a biloma).
Free air following ERCP can be observed in 13-29% of
asymptomatic patients; therefore, it should not be the sole
reason for medical or surgical intervention.’>** Duodenal

perforations during ERCP can be retroperitoneal (usually
from sphincterotomy or guidewire manipulation) or free/
intraperitoneal (typically resulting from endoscopic trauma
or stent impaction). In a recent retrospective review of
12,427 patients undergoing ERCE, 75 (0.6%) had postpro-
cedural perforation.>' The most common presumed causes
were guidewire manipulation (32%), sphincterotomy
(15%), endoscope manipulation (11%), cannulation
(11%), stent placement (9%), or stricture dilation (7%).>!
In 15% of patients, the exact cause for perforation was
unknown. The majority (94%) of patients were undergo-
ing therapeutic ERCP. Retroperitoneal perforation rarely
requires surgery; however, free duodenal perforations usu-
ally require open surgical toilet and repair.*’

In one study, suspected sphincter of Oddi dysfunc-
tion (SOD), dilated bile ducts, and performance of
sphincterotomy carried an increased risk of perforation.”
Post-Billroth II gastrectomy anatomy and biliary stricture
dilation also have been noted to be risk factors.'*’' ERCP
in patients with post—Billroth II anatomy was associated
with an increased risk of jejunal loop perforation when
using a side-viewing endoscope compared with a forward-
viewing endoscope.’

Management of Perforation

Management is usually guided by clinical symptoms and
computed tomography (CT) findings. Suspected luminal
perforation seen during the procedure should be immedi-
ately closed, if possible, using endoscopic clips (Figure 2),
followed by a postprocedural CT scan with oral contrast
to look for any evidence of leakage. Several case reports
have demonstrated the efficacy of this approach.’"5 Bile
duct or pancreatic duct perforation/leaks are usually man-
aged with stent placement and further observation. If a
biloma develops, antibiotics and percutaneous drainage in
addition to endobiliary stent placement are key in man-
agement. Most small retroperitoneal perforations (with
minimal or no evidence of contrast leakage on CT) can
be managed medically. “Free” intraperitoneal perforation
usually requires operative intervention. Clinical evalua-
tion, abdominal CT scanning (with oral contrast to look
for extravasation), and early surgical consultation are
essential elements in the successful management of post-
ERCP duodenal perforations.

Post-Endoscopic Retrograde
Cholangiopancreatography Pancreatitis

Although asymptomatic elevation of serum amylase is a
common occurrence after ERCD, the incidence of clini-
cally significant PEP ranges from 1-15.7%.!23%558 PEP
is defined as new-onset or worsening abdominal pain with
the elevation of serum amylase of 3 or more times the

Gastroenterology & Hepatology Volume 9, Issue 8 August 2013 499



SZARY AND AL-KAWAS

Figure 2. A: An endoscope-induced afferent loop
perforation in a patient with post—Billroth IT anatomy.

B: Endoclips are placed to close the perforation.

upper limit of normal at 24 hours postprocedure and the
need for more than 2 days of pancreatitis-related hospital-
ization.” Several studies and reviews have identified sev-
eral risk factors. High PEP rates have been reported after
interventional ERCD, especially those involving extensive
biliary or pancreatic manipulation, after which PEP rates
can approach 30%.>”

Patient selection is a critical step in preventing PEP.
Female sex, young age, clinical suspicion of SOD, a his-
tory of prior PEP and the absence of chronic pancreatitis
were noted to be risk factors in multivariate analyses.?>
Multiple risk factors can synergistically increase the chances
of PEP*® Women, in particular, have an increased risk
compared with men.®® Critical review of the indication
for ERCP and the use of less-invasive imaging modalities,
such as magnetic resonance cholangiopancreatography and
endoscopic ultrasound, should render diagnostic ERCP
unnecessary in almost all cases and, thereby, limit manipu-
lation of the ampulla/pancreas in high-risk patients.

Whereas careful patient selection and the avail-
ability of an experienced endoscopist reduce the risk of

PEPD, certain technical variables increase the risk. These
variables include more than 1 injection of contrast into
the pancreatic duct, difficult or failed cannulation,
pancreatic sphincterotomy, balloon dilation of an intact
biliary sphincter, failed clearance of bile duct stones, and
precut sphincterotomy.”® The type of current used (pure
vs blended) does not appear to have an impact on the
risk of pancreatitis.*

What constitutes a difficult or prolonged cannula-
tion is hard to define, as the time to successful cannu-
lation varies widely. Many authors have used periods of
10-30 minutes before abandoning the procedure.®®
Variables including operator experience, type of acces-
sories used, and patient anatomy are important in deter-
mining the difficulty of ERCP. In a large, prospective,
multicenter US study, the risk of PEP after a difficult
cannulation increased from 4.3-11.3%.° In another
study, the risk of PEP increased from 3.3-14% when
difficulty was encountered using standard cannulation
methods.”® Mechanical trauma to the pancreatic sphincter
with subsequent edema is thought to decrease drainage
of pancreatic secretions and increase pressure within the
duct, leading to pancreatitis.

Multiple contrast injections into the pancreatic duct
have been cited as a major risk factor for PER** Increased
frequency of PEP has been reported with increasing
number of injections into the pancreatic duct and after
acinarization of the pancreatic parenchyma.” In a mul-
tivariate analysis, the extent of pancreatic duct opacifica-
tion was an independent predictor of PEP* In another
study, however, pancreatic duct injection did not appear
to play such a role.*

The osmolarity of injected contrast media does not
appear to impact the incidence of PEP. Low-osmolarity
contrast media had been hypothesized to be safer because
the media osmotically draw less fluid into the pancreatic
duct, thereby keeping the pancreatic ductal pressure low.
However, a meta-analysis that examined the role of the
osmolarity of contrast media in the development of PEP
did not show any difference between low- and high-
osmolarity contrast media.®”

Several studies have reported that wire-guided bili-
ary cannulation is associated with a reduced incidence of
PEPRS¢¢7 However, a recent study did not demonstrate
such a benefit.?® Ten or more failed cannulation attempts,
main pancreatic duct cannulation or opacification, sus-
pected SOD, and precut papillotomy were significant risk
factors for PEPR. Overall, wire-guided biliary cannulation
may be advisable before contrast injection as a way to reduce
trauma to the ampulla from repeated catheter probing,.

Placement of a pancreatic duct stent allows the free
flow of pancreatic exocrine secretions, preventing ductal
hypertension and reducing the risk of pancreatitis. Mul-
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tiple randomized, controlled trials and 2 meta-analyses
have demonstrated that pancreatic duct stenting reduces
the incidence of PEP in high-risk patients.*®” A recent
meta-analysis of 8 randomized, controlled trials and
10 nonrandomized studies concluded that placement
of prophylactic pancreatic stents decreased the odds of
PEP in high- and low-risk patients (odds ratio, 0.22;
95% confidence interval, 0.12-0.38; P<.01).”° When
usinga pancreatic stent, the risk of PEP was reduced from
19% to 6%.”° In the same analysis, it was estimated that
8 prophylactic stents need to be placed to prevent 1
episode of PEP.

Prophylactic pancreatic stents also appear to reduce
the severity of PEP”! The ideal stent is easy to place and
migrates out of the pancreatic duct within 3-7 days
(allowing sufficient time for papillary edema to resolve)
while creating minimal risk of pancreatic duct injury. In
most studies, 5 French (Fr) and 4Fr gauge plastic pancre-
atic stents have been used.®’> 3Fr gauge plastic stents also
can be used; however, their insertion requires the use of a
guidewire with an 0.021-inch diameter, which is difficult
to manipulate, making the technique unpopular. Pahk
and colleagues found that short 5Fr gauge stents were
associated with less spontaneous migration, necessitating
endoscopic removal in up to 40% of patients.® In other
studies, unflanged, short 5Fr stents had a much better
spontaneous migration rate.”>’4

Although temporary pancreatic stent placement will
reduce the frequency and severity of PED the act of plac-
ing the stent itself can lead to potential complications.
Pancreatic stent placement can be challenging. Various
reports suggest a failure rate of 4-10%.”"7577 Trauma to the
duodenal papilla during failed pancreatic duct cannulation
efforts likely increases the risk of pancreatitis. In a prospec-
tive study by Freeman, pancreatitis developed in 66.7% of
patients after multiple failed pancreatic duct cannulation
attempts.”! Other potential complications of stent place-
ment include perforation of the pancreatic duct with a
guidewire or stent, bleeding, and pain.”® Late complications
include the development of pancreatic ductal changes, stent
occlusion, and too-rapid stent migration following the pro-
cedure. Pancreatic duct stricturing and segmental dilation
resembling chronic pancreatitis have been noted to occur
in patients with previously normal pancreatic ducts after
stenting.”” In a study by Kozarek, pancreatic ductal changes
attributed to stent placement/occlusion developed in 72%
of patients with previously normal pancreatograms.*

Long pancreatic stents may have less of a tendency
to migrate early. In patients with aberrant pancreatic duct
anatomy, such as ansa pancreatica (Figure 3), and others
whose anatomy prevents deep insertion of a guidewire,
very short stents (2-3 cm) are effective in reducing PEP”!

Figure 3. Ansa pancreatica.

Pharmacotherapy for Post—Endoscopic Retrograde
Cholangiopancreatography Pancreatitis
Pharmacotherapy for the prevention of PEP has been
disappointing. Many drugs have been tried with variable
success. Multiple pathways of pancreatic inflammation have
been identified; compounds known to interfere with those
biochemical processes have been tried as PEP prophylaxis.
Somatostatin and its synthetic analog, octreotide, inhibit
pancreatic exocrine secretion, nitroglycerin is a nitrogen
oxide donor that relaxes SOD, and NSAIDs are inhibitors
of phospholipase A2, cyclooxygenase, and neutrophil-endo-
thelial interactions.®! A partial list of drugs that have been
tried with variable success includes allopurinol, ceftazidime,
diclofenac, gabexate, glyceryl trinitrate, hydrocortisone and
other corticosteroids, indomethacin, interleukin-10, nafa-
mostat mesylate, somatostatin/octreotide, and ulinastatin.®
A meta-analysis by Elmunzer and colleagues suggested that
NSAIDs may be effective in reducing the risk of PER® In
a recent prospective, randomized clinical trial of rectally
administered indomethacin (100 mg) in patients at high risk
for PED, the incidence of PEP was reduced from 16.9% to
9.2% in the treatment group; however, most patients also
had prophylactic pancreatic stents.”

The use of prophylactic pancreatic duct stents is
highly recommended in patients at predicted high risk
for PEP. However, the benefits of prophylactic pancreatic
duct stenting in patients not at high risk for PEP are
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uncertain because the stent placement carries some risk
of triggering an attack. In light of recent data suggesting
that postprocedural rectal insertion of two 50-mg indo-
methacin suppositories (ie, a2 100-mg dose) reduces PEP
in high-risk patients, this relatively benign intervention is
being adopted as routine in many centers.

Postsphincterotomy Strictures

Historically seen in up to 8% of patients, postsphincter-
otomy biliary stricturing is now an uncommon complica-
tion.* Fibrosis at the sphincterotomy site causes mechani-
cal obstruction to bile flow, and patients can present with
cholangitis and/or obstructive jaundice months to years after
the index ERCP#® If stenosis is right at the duodenal wall
(type 1 stenosis), then simply extending the prior sphincter-
otomy will relieve the narrowing. However, if the stenosis
extends deep into the bile duct (type 2 stenosis), then sphinc-
terotomy may not be definitive treatment, and stricture dila-
tion is needed. In a 6-year retrospective study of 49 patients,
endoscopic therapy of postsphincterotomy biliary stenosis
resulted in sustained relief of symptoms in 83% of type 1
cases and 65% of type 2 cases.”” In another study, sequential
insertion of an increasing number of biliary stents was suc-
cessful in 90% of patients followed for up to 15 months.*
In yet another study, patients with postsphincterotomy stric-
tures were successfully treated with sphincterotome strictu-
roplasty in which electrocautery through the cutting wire of
a sphincterotome (papillotome) was used to incise the biliary
stricture.®> This technique differs from standard endoscopic
sphincterotomy, during which one half to two thirds of the
length of cutting wire remains outside the papilla. More data
are needed to confirm the safety and efficacy of this tech-
nique. It cannot be recommended for routine management
of biliary strictures because it is a blind cutting procedure,
which may carry an increased risk of perforation.

Pancreatic duct orifice stenosis following pancreatic
sphincterotomy also can occur, leading to recurrent pan-
creatitis and abdominal pain. A series of 7 patients with
both bile duct and pancreatic duct orifice stenosis and
3 patients with accessory duct orifice stenosis were treated
with stent placement and either one or both of the follow-
ing: repeat sphincterotomy and dilation of the stricture.®
After a median of 140 days, strictures resolved in 4 of
7 patients with both bile duct and pancreatic duct orifice
stenosis and none with accessory pancreatic duct orifice
stenosis. At a median of 720 days after stent removal, 57%
of patients with both bile duct and pancreatic duct orifice
stenosis had improved symptoms, whereas only 33% of
patients in the accessory pancreatic duct orifice stenosis
group reported improvement. However, this is a small
study, and further investigations need to be performed to
evaluate the efficacy of such an approach.

Conclusions

ERCP will continue to play an important role in the
management of patients with a variety of pancreatic and
biliary disorders. Complications of ERCP can and do occur
even when a skilled endoscopist is involved and all relevant
guidelines are adhered to. Endoscopists need to be aware of
the potential for complications of ERCP and be proactive
in diagnosing and managing them. An experienced surgical
colleague should be consulted early in the decision-making
process since surgery may be required to manage a com-
plication. Endoscopy units should have quality assurance
programs to track negative outcomes prospectively so that
issues that need intervention can be identified.

Dr. Szary has no conflicts of interest to disclose. Dr. Al-Kawas
is a consultant for Glaxo and Boston Scientific.
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