Communic;ltinn

from the ASGE

[
A\ Standards of Practice §
Committee

Complications of ERCP

GUIDELINE

This is one of a series of position statements discussing
the use of GI endoscopy in common clinical situations.
The Standards of Practice Committee of the American
Society for Gastrointestinal Endoscopy prepared this text.
This document is an update of a previous ASGE publica-
tion.! In preparing this document, a search of the medical
literature was performed using PubMed. Additional refer-
ences were obtained from the bibliographies of the identi-
Jfied articles and from recommendations of expert consul-
tants. When limited or no data exist from well-designed
prospective trials, emphasis is given to results from large
series and reports from recognized experts. Position state-
ments are based on a critical review of the available data
and expert consensus at the time that the document was
drafted. Further controlled clinical studies may be needed
to clarify aspects of this document, which may be revised
as necessary to account for changes in technology, new
data, or other aspects of clinical practice.

This document is intended to be an educational device
to provide information that may assist endoscopists in
providing care to patients. This position statement is not a
rule and should not be construed as establishing a legal
standard of care or as encouraging, advocating, requir-
ing, or discouraging any particular treatment. Clinical
decisions in any particular case involve a complex anal-

ysis of the patient’s condition and available courses of

action. Therefore, clinical considerations may lead an
endoscopist to take a course of action that varies from this
position statement.

Since its introduction in 1968, ERCP has become a com-
monly performed endoscopic procedure.? The diagnostic
and therapeutic utility of ERCP has been well demonstrated
for a variety of disorders, including the management of cho-
ledocholithiasis, the diagnosis and management of biliary
and pancreatic neoplasms, and the postoperative manage-
ment of biliary perioperative complications.3 The evolution
of the role of ERCP has occurred simultaneously with that of
other diagnostic and therapeutic modalities, most notably
magnetic resonance imaging/MRCP, laparoscopic cholecys-
tectomy (with or without intraoperative cholangiography),
and EUS. For endoscopists to accurately assess the clinical
appropriateness of ERCP, it is important to have a thorough
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understanding of the potential complications of this proce-
dure. Numerous studies have helped determine the expected
rates of complications, potential contributing factors for these
adverse events, and possible methods for improving the
safety of ERCP. Recognition and understanding of potential
complications of ERCP are vital in the acquisition of appro-
priate informed consent.® Reported complication rates vary
widely in the published literature because of differences in
study design, patient population, and definitions of compli-
cations. The diagnosis and management of all complications
of ERCP are beyond the scope of this document; however,
general principles are discussed.

PANCREATITIS
Incidence
Pancreatitis is the most common serious ERCP

complication.” !> Although transient increase in serum
pancreatic enzymes may occur in as many as 75% of
patients,'® such an increase does not necessarily constitute
pancreatitis. A widely used consensus definition for post-
ERCP pancreatitis (PEP) is (1) new or worsened abdominal
pain, (2) new or prolongation of hospitalization for at least
2 days, and (3) serum amylase 3 times or more the upper
limit of normal, measured more than 24 hours after the
procedure.!” By using this or similar definitions, the inci-
dence of PEP in a meta-analysis of 21 prospective studies
was approximately 3.5%'® but ranges widely (1.6%-15.7%)
depending on patient selection.'”? The rates of PEP in
pediatric patients approach those seen in adults.?!

Risk factors

Numerous factors have been found to correlate with the
development of PEP. Some of these are patient specific
(eg, age, sex, history of PEP), whereas others are related to
the procedure itself (eg, pancreatic sphincterotomy, precut
sphincterotomy) or endoscopist experience. Risk factors
for PEP that have been studied in large, prospective mul-
tivariate analyses are summarized in Table 1.2 Risk factors
can be synergistic. For example, Freeman et al® demon-
strated that the risk of pancreatitis in a female with a
normal bilirubin level and suspected sphincter of Oddi
dysfunction (SOD) is 18% compared with 1.1% for a typ-
ical low-risk patient. Risk of PEP associated with the use of
a precut or access papillotomy is controversial. Factors
such as endoscopist experience and timing of precut may
affect the risk, although the literature is mixed.”:8:10.23-29
ERCP in the setting of suspected SOD is associated with
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TABLE 1. Risk factors for post-ERCP pancreatitis in

multivariate analyses

Balloon dilation of biliary sphincter
History of post-ERCP pancreatitis

Normal bilirubin

Pancreatic duct injection

Pancreatic sphincterotomy

Precut sphincterotomy

Suspected sphincter of Oddi dysfunction

Young age

Modified from Freeman.?

increased risk of pancreatitis (as high as 20%-25%), irre-
spective of whether manometry is performed.? When per-
formed with aspiration-type catheters, manometry was not
associated with an incremental increased risk of pancre-
atitis in multivariate analysis.”3° Endoscopic papillary
balloon dilation has been proposed as an alternative to
endoscopic biliary sphincterotomy; however, 2 meta-
analyses have shown a statistically significant increased
risk of PEP with endoscopic papillary balloon dilation
compared with standard sphincterotomy.?!-32

Methods of reducing post-ERCP pancreatitis

Recognition and understanding of risk factors for PEP
have allowed endoscopists to provide a more accurate
estimate of an individual’s risk of PEP and to direct pre-
ventive measures in appropriate clinical situations.

Patient selection. Appropriate patient selection is in-
strumental in reducing PEP. Other imaging modalities
should first be considered for the diagnosis of common
bile duct stones and pancreaticobiliary malignancy. Many
of the variables identified in multivariate analyses (Table
1) can be assessed pre-procedure and should be ac-
counted for when considering ERCP. In general, alterna-
tives to ERCP should be considered when multiple risk
factors are present and the likelihood of therapeutic inter-
vention is low.

MRCP and EUS both have sensitivity similar to that of
ERCP for the detection of many pancreaticobiliary disor-
ders without the associated risk of pancreatitis.333-3> ERCP
should be reserved for those patients with a reasonable
likelihood of requiring therapeutic intervention, based on
either clinical criteria (eg, cholangitis) or abnormalities
identified by other imaging modalities.

Pharmacologic prophylaxis. Several agents for the
pharmacologic prophylaxis of PEP have been proposed,
each directed toward the interruption or amelioration of
some aspect of the inflammatory cascade that accompa-
nies and potentiates acute pancreatitis. Meta-analyses have

shown a statistically significant reduction of PEP with in-
domethacin or diclofenac given rectally just before ERCP
or on arrival at the recovery room.33 Many studies were
limited to high-risk patients. However, other studies of
oral nonsteroidal anti-inflammatory drugs have shown no
benefit.?” Nitroglycerin was shown to reduce the incidence
of PEP in 2 meta-analyses, but methodologic limitations
and the side-effect profile of nitroglycerin hinder it from
being recommended in the prevention of PEP.%-42 Other
meta-analyses have found no benefit from somatostatin,
octreotide, or low osmolality contrast for the prevention of
PEP.4243 Finally, additional studies have shown that glu-
cocorticoids and gabexate are ineffective in the prevention
of PEP.44-46

Modifications in technique to prevent pancreati-
tis.

Pancreatic duct stents. Multiple prospective studies
have shown the benefits of temporary pancreatic duct
(PD) stents in lowering the risk and severity of PEP in
high-risk populations, such as those undergoing SOD ma-
nometry, ampullectomy, pancreatic sphincterotomy, pre-
cut sphincterotomy, pancreatic brush cytology, difficult
biliary cannulation, and manipulation of the PD with
wires. 748 In a systematic review involving 680 patients in
8 studies, pancreatitis was significantly reduced with PD
stents from 19% in controls to 6%. The number needed to
treat to avoid a single episode of PEP with PD stent
placement was 8.% A cost-effectiveness analysis suggested
that PD stent placement in high-risk patients may be cost-
effective for the prevention of PEP.>"

Wire-guided cannulation. The use of wire-guided
cannulation before contrast injection has been shown in
meta-analyses to result in greater success of biliary cannu-
lation and lower risk of PEP by avoiding the injection of
contrast into the pancreas.’!>? Data are mixed as to
whether inadvertent wire-guided cannulation of the PD is
an independent risk factor for PEP.>3:54

Electrocautery setting. A meta-analysis of 4 studies
comparing pure-cut current versus blended current in pa-
tients undergoing endoscopic biliary sphincterotomy dem-
onstrated no statistically significant difference in the rate of
PEP.>

HEMORRHAGE

Most ERCP-associated bleeding is intraluminal, although
intraductal bleeding can occur and hematomas (hepatic,
splenic, and intra-abdominal) have been reported.”*>% Hem-
orrhage is primarily a complication related to sphincterotomy
rather than diagnostic ERCP. In a meta-analysis of 21 pro-
spective trials, the rate of hemorrhage as a complication of
ERCP was 1.3% (95% CI, 1.2%-1.5%) with 70% of the
bleeding episodes classified as mild.'® Hemorrhagic com-
plications may be immediate or delayed, with recognition
occurring up to 2 weeks after the procedure. The risk of
severe hemorrhage (ie, requiring =5 units of blood, sur-
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gery, or angiography) is estimated to occur in fewer than
1 per 1000 sphincterotomies.>

Although sphincterotomy alone is a risk factor for hem-
orrhage, other factors identified in multivariate analysis
include coagulopathy, the use of anticoagulants within 72
hours of sphincterotomy, the presence of acute cholangitis
or papillary stenosis, the use of precut sphincterotomy,
and low case volume of the endoscopist (ie, 1 sphincter-
otomy per week or less).”%10 Observed bleeding during
the initial examination is also predictive of delayed bleed-
ing.” Neither the length of incision nor the preprocedure
use of aspirin or other nonsteroidal anti-inflammatory
drugs appear to be important predictors of bleeding.” A
large, multicenter study of 4561 patients undergoing ERCP
found that the risk of post-ERCP hemorrhage was associ-
ated with hemodialysis, visible bleeding during the proce-
dure, higher bilirubin, and the use of pure-cut current for
sphincterotomy.!* Antiplatelet treatment, precut sphincter-
otomy, coagulopathy, and cholangitis were not associated
with post-ERCP hemorrhage. The use of a microprocessor-
controlled ERBE electrosurgical generator for sphincterot-
omy has been associated with a lower rate of endoscopi-
cally visible bleeding, but not clinically evident bleeding
compared with conventional electrocautery.®® More de-
tailed data on the safety of various types of current are
needed. Treatment of bleeding includes injection therapy
with epinephrine, with or without thermal therapy, and
endoscopic clips.®! ERCP with sphincterotomy is consid-
ered a higher risk procedure for bleeding, and antithrom-
botic therapy should be adjusted according to published
guidelines.?

PERFORATION

Perforation rates with ERCP range from 0.1% to
0.6%.78.10.15.63 Three distinct types of perforation have
been described: guidewire-induced perforation, periamp-
ullary perforation during sphincterotomy, and luminal per-
foration at a site remote from the papilla.®® Risk factors for
perforation determined in a large retrospective study in-
cluded the performance of a sphincterotomy, Billroth 1T
anatomy, the intramural injection of contrast, prolonged
duration of procedure, biliary stricture dilation, and
SOD.10%% However, in a more recent multicenter prospec-
tive study, only malignancy and precut access were asso-
ciated with an increased risk of perforation.!* Prompt rec-
ognition of periampullary perforation and treatment with
aggressive biliary and duodenal drainage (by means of
nasobiliary and nasogastric tubes) coupled with broad-
spectrum antibiotics can result in clinical resolution with-
out the need for operative intervention in as many as 86%
of patients.*t

The management of perforation will depend on many
factors, such as the site and location, clinical status, and
radiographic imaging. Early identification and expeditious
management of a perforation have been shown to de-

crease associated morbidity and mortality.®> Perforations
related to endoscopy are best approached in collaboration
with surgical colleagues.

INFECTION

Cholangitis

The rate of post-ERCP cholangitis is 1% or less.” 19 Risk
factors identified as significant include the use of com-
bined percutaneous-endoscopic procedures, stent place-
ment in malignant strictures, the presence of jaundice,
primary sclerosing cholangitis, low case volume, and in-
complete or failed biliary drainage.” In the case of malig-
nant hilar obstruction (ie, Klatskin tumor), it is suggested
that endoscopists avoid filling all intrahepatic segments
and drain all intrahepatic segments that are filled with
contrast.®® Unilateral endoscopic biliary stent placement
directed by previous imaging (eg, MRCP) has been shown
to offer palliation of jaundice equal to bilateral placement
but with less risk of cholangitis.®% In a study of 188
patients with inoperable malignant hilar obstruction, post-
ERCP cholangitis rates were lower in patients undergoing
air cholangiography (3%) compared with those who had
traditional iodine contrast studies before stenting (24%).%

Cholecystitis

Cholecystitis complicates approximately 0.2% to 0.5%
of ERCPs.”® The risk appears to be correlated with the
presence of stones in the gallbladder and possibly filling of
the gallbladder with contrast during the examination.”
Additionally, placement of self-expandable metal stents
may increase the risk of cholecystitis, particularly if the
stent is covered and the cystic duct is obstructed.”?-7?

Prevention of infection

Prophylactic antibiotics. Two meta-analyses failed to
show the benefit of routine prophylactic antibiotic use in
ERCP.7374 A recent retrospective analysis of 11,484 ERCPs
over an 11-year time period at a single institution assessed
the role of antibiotics in preventing cholangitis. Although
the use of routine prophylactic antibiotics decreased from
95% of patients to 25%, the infection rate decreased from
0.48% to 0.25%. Multivariate analysis indicated that only
transplant recipients undergoing biliary intervention were
found to be at increased risk of infection.”

ASGE guidelines currently recommend that antibiotic
prophylaxis should be considered before an ERCP in pa-
tients with known or suspected biliary obstruction in
which there is a possibility that complete drainage may not
be achieved at the ERCP, such as in patients with a hilar
stricture and primary sclerosing cholangitis.”> When biliary
drainage is incomplete despite an ERCP, continuation of
antibiotics after the procedure is recommended. Antibiot-
ics that cover biliary flora, such as enteric gram-negative
organisms and enterococci, should be used. When biliary
drainage is complete, continuation of antibiotics is not
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recommended. An exception is in those patients with
post-transplantation biliary strictures who are undergoing
an ERCP; in these patients, continuation of antibiotics after
the procedure may be beneficial, even when drainage is
achieved. Antibiotic prophylaxis is not recommended in
patients with biliary obstruction when it is likely that an
ERCP will accomplish complete biliary drainage. Antibiotic
prophylaxis is not recommended before an ERCP when
obstructive biliary-tract disease is not suspected. Antibiotic
prophylaxis is recommended before an ERCP in patients
with communicating pancreatic cysts or pseudocysts and
before transpapillary or transmural drainage of pseudo-
cysts. Some advocate use of periprocedure antibiotics for
immunocompromised patients undergoing ERCP.7°

CARDIOPULMONARY COMPLICATIONS

Significant cardiopulmonary complications are rare, oc-
curring in 1% of cases with an associated fatality rate of
0.07% based on a meta-analysis of 12,973 patients enrolled
in 14 prospective studies.'® Complications include cardiac
arrthythmia, hypoxemia, and aspiration. In 1 study com-
paring patients older than 65 years of age with younger
patients, standard cardiac risk factors and hemodynamic
and electrocardiographic changes during the procedure
were reported as more common in the group older than 65
years, but were not statistically significant.”” Eight percent
(8%) (6/74) of patients older than 65 years of age sustained
myocardial injury, documented by cardiac troponin I ele-
vation, compared with none (0 of 56) in the younger than
65 group. Most injury occurred during prolonged proce-
dures (>30 minutes).”” Cardiopulmonary problems may
also arise from medications used for sedation and analge-
sia. Recent studies with propofol for ERCP have found this
drug to have the same efficacy and safety as conventional
moderate sedation medications, with fewer associated hy-
poxemic events.”5%! Additionally, ERCP can be safely per-
formed without requiring universal intubation in patients
receiving propofol-based anesthesia.?? Careful preopera-
tive evaluation and collaboration with anesthesiologists
for high-risk or difficult-to-sedate patients may reduce
complications.® In 1 study, ERCP with capnography mon-
itoring was associated with fewer episodes of hypoxemia
and apnea compared with standard monitoring.®* The role
of sedation and anesthesia in endoscopy is reviewed in
another ASGE document.®

MORTALITY

The overall mortality rate after diagnostic ERCP is ap-
proximately 0.2%.10 Death rates after therapeutic ERCP are
twice as high (0.4%-0.5% in 2 large prospective studies).”!?
In a large meta-analysis, overall ERCP-specific mortality
was 0.33% (95% CI, 0.24%-0.42%).'® Death may occur from
any of the complications described previously. The mor-

tality rate must be considered in the light of the underlying
indication for ERCP and patient comorbidity.

MISCELLANEOUS COMPLICATIONS

A wide variety of additional complications have
been reported. These include ileus, antibiotic-related
diarrhea, hepatic abscess formation, pneumothorax/
pneumomediastinum, perforation of colonic diverticula,
duodenal hematoma, portal venous air, and impaction
of therapeutic devices, such as stone retrieval bas-
kets.810 Pseudocysts may become infected, and filling of
pseudocysts in the absence of subsequent drainage
should be avoided, if possible.

Numerous complications of ERCP-placed stents have
also been described, including stent migration, stent oc-
clusion, perforation, liver abscess, acute cholecystitis, injury
to the biliary duct or PD and compression of adjacent or-
gans.® Stent placement in the PD has been associated with
the development of ductal irregularity (36%-49%), side
branch dilation (16%), and stricture development (18%-16%),
all of which can mimic chronic pancreatitis.35% PD stent size,
composition, and duration of placement may all influence
the incidence of these changes, which are not clinically rel-
evant in all cases.®”

CONCLUSION

Complications are inherent in the performance of en-
doscopic procedures and more so for ERCP. Knowledge of
potential ERCP complications, their expected frequency,
and the risk factors for their occurrence may help to
recognize and to minimize the incidence and severity of
complications. Endoscopists are expected to carefully se-
lect patients for the appropriate intervention, be familiar
with the planned procedure and available technology, and
be prepared to manage any adverse events that may arise.
Once a complication occurs, early recognition and prompt
intervention may minimize the morbidity and mortality
associated with that complication. Review of complica-
tions as part of a continuing quality improvement process
may serve to educate endoscopists, help to reduce the risk
of future complications, and improve the overall quality of
ERCP.79-92
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