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GUIDELINE

The role of endoscopy in the evaluation and treatment of patients with
biliary neoplasia
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This is one of a series of statements discussing the use of
GI endoscopy in common clinical situations. The Stan-
dards of Practice Committee of the American Society for
Gastrointestinal Endoscopy (ASGE) prepared this text. This
guideline is an update of a previous ASGE guideline pub-
lished in 2005.1 In preparing this guideline, a search of
the medical literature was performed by using PubMed.
Additional references were obtained from the bibliogra-
phies of the identified articles and from recommendations
of expert consultants. When few or no data exist from
well-designed prospective trials, emphasis is given to results
from large series and reports from recognized experts.
Guidelines for appropriate use of endoscopy are based on
a critical review of the available data and expert consen-
sus at the time that the guidelines are drafted. Further
controlled clinical studies may be needed to clarify aspects
of this guideline. This guideline may be revised as neces-
sary to account for changes in technology, new data, or
other aspects of clinical practice. The recommendations
are based on reviewed studies and are graded on the
strength of the supporting evidence (Table 1).2 The
trength of individual recommendations is based on both
he aggregate evidence quality and an assessment of the
nticipated benefits and harms. Weaker recommenda-

ions are indicated by phrases such as “We suggest,”
hereas stronger recommendations are typically stated as

We recommend.”
This guideline is intended to be an educational device

o provide information that may assist endoscopists in
roviding care to patients. This guideline is not a rule and
hould not be construed as establishing a legal standard of
are or as encouraging, advocating, requiring, or discour-
ging any particular treatment. Clinical decisions in any
articular case involve a complex analysis of the patient’s
ondition and available courses of action. Therefore, clin-
cal considerations may lead an endoscopist to take a
ourse of action that varies from these guidelines.

Copyright © 2013 by the American Society for Gastrointestinal Endoscopy
0016-5107/$36.00
http://dx.doi.org/10.1016/j.gie.2012.09.029
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NTRODUCTION

This document reviews the approach to the evaluation
nd treatment of the patient with suspected biliary neo-
lasia (Table 2). A discussion of the role of endoscopy for
mpullary adenomas can be found in another ASGE
ocument.1

Patients with biliary neoplasia may present with abnor-
al imaging studies or serum chemistries or with symp-

oms such as jaundice, abdominal pain, anorexia, and
eight loss. Elevations of bilirubin and alkaline phospha-

ase suggest biliary obstruction. A history of inflammatory
owel disease should be sought and a complete physical
xamination should be performed. Once there is clinical
uspicion of biliary neoplasia, further investigation with
bdominal imaging studies is appropriate. A chest x-ray or
T scan may also be appropriate to assist in diagnosis,
taging, and therapeutic planning. Obtaining serum mark-
rs, such as CA 19-9 and carcinoembryonic antigen, may
e considered, but their utility is controversial.3,4

MPULLARY ADENOCARCINOMA

Ampullary adenocarcinoma is usually suspected based
n the demonstration of obstructive jaundice, often with
ilation of the pancreatic and biliary ducts seen on ab-
ominal imaging studies.5 Ampullary adenocarcinoma
ay present with bleeding and, if accompanied by jaun-
ice, silver- or pewter-colored stool. Unlike pancreatic or
iliary malignancies in which infection is rare, relapsing
holangitis is a presentation for ampullary adenocarci-
oma. Rarely, patients may not be jaundiced and the
umor may be diagnosed incidentally at the time of EGD
hen biopsy samples can usually be more easily obtained
ith a side-viewing endoscope.
Transabdominal US (TUS) may demonstrate biliary duct

ilation, but it is not sensitive for detecting ampullary
umors.6 Cross-sectional abdominal imaging, such as CT,
agnetic resonance imaging (MRI), and magnetic reso-
ance cholangiography (MRC), are useful for confirming
ilation of the biliary and/or pancreatic ducts and staging
ore advanced disease,5,7 but are inferior to side-viewing

ndoscopy and EUS for detecting small ampullary lesions.6

uodenoscopy by using a side-viewing endoscope per-
its direct visualization of the ampulla and tissue acqui-
ition,1,8,9 and EUS permits diagnosis as well as staging via
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Endoscopy in the evaluation and treatment of patients with biliary neoplasia
FNA tissue sampling.10-12 EUS and intraductal US (IDUS)
an assess the depth of invasion in relation to the muscu-
aris propria as well as intraductal extension and periam-
ullary nodal involvement, facilitating selection of patients
ho can undergo surgical ampullectomy instead of pan-

reaticoduodenectomy.13 Although not endorsed for rou-
ine clinical management, endoscopic ampullectomy has
een described for the removal of early ampullary adeno-
arcinomas.14 Once the lesion has been identified and

staged, the techniques for palliation or surgical resection
for cure are similar to the approach described for adeno-

TABLE 1. GRADE system for rating the quality of evidence for g

Quality of evidence

High quality Further research is very unlikely to chan

Moderate quality Further research is likely to have an imp
effect and may change the estimate

Low quality Further research is very likely to have an
effect and is likely to change the estima

Very low quality Any estimate of effect is very uncertain

TABLE 2. Biliary neoplasia

Primary

Ampullary neoplasia

Malignant

Ampullary adenocarcinoma

Benign

Ampullary adenoma

Biliary tract neoplasia

Malignant

Cholangiocarcinoma

Gallbladder polyps and gallbladder
adenocarcinoma

Benign

Epithelial tumors

Adenomas, cystadenomas, papillomatosis

Endocrine

Nonepithelial

Metastatic

Unclassified

Lymphoma
carcinoma of the pancreatic head.15 s
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ILIARY TRACT NEOPLASIA

holangiocarcinoma
Radiologic imaging A primary tumor of the bile duct

hould be suspected based on clinical and imaging find-
ngs. TUS, CT, or MRC may demonstrate biliary dilation
ith or without a stricture or mass. The differentiation of
ilar versus nonhilar tumors is important because the ap-
roaches to surgical resection and endoscopic palliation
iffer depending on the location of the tumor. The Bis-
uth classification of cholangiocarcinoma is useful for
etermining surgical resectability and type of surgery (Fig.
). Although TUS and CT may suggest cholangiocarci-
oma, MRC offers advantages. MRC relies on the use of
eavily T2-weighted image sequences that display fluid
s high signal intensity to define the level of a biliary
tricture and identify features suggestive of malignancy,
uch as a stricture length of more than 10 mm, irregular
argins, and shouldering.16,17 MRC has a sensitivity of
7% to 86% and a specificity of 63% to 98% for the
iagnosis of malignant biliary obstruction caused by
holangiocarcinoma.18,19

ndoscopic approaches
ERCP. ERCP is important in the diagnosis and manage-

ent of cholangiocarcinoma because tissue confirmation
an be achieved with this technique. Brushings for cytol-
gy and biopsy samples for histology can confirm the
iagnosis of cholangiocarcinoma. However, the sensitivity
f these tests has been disappointing, ranging from 18% to
0%.20,21 Newer diagnostic tests, such as digital imaging
nalysis and fluorescence in situ hybridization, may offer
ncreased sensitivity while maintaining the high specificity
f cytology.22 Other techniques that use DNA-ploidy, such
s flow cytometry, have been shown to improve the sen-
itivity of brush cytology while maintaining high specific-
ty.23 However, these technologies are not routinely avail-
ble nor are they uniformly validated.

If the level of obstruction is located below the level of
he bifurcation (Bismuth type I lesions, Fig. 1), surgical
esection should be considered in medically stable pa-
ients without metastatic disease. If the patient is a poor

ines

finition Symbol

r confidence in the estimate of effect QQQQ

t impact on our confidence in the estimate of QQQŒ

ortant impact on our confidence in the estimate of QQŒŒ
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urgical candidate, palliation with plastic or metal stents
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Endoscopy in the evaluation and treatment of patients with biliary neoplasia
should be considered. If the level of obstruction is at or
above the hilum, extensive injection of contrast should be
avoided to minimize the risk of postprocedural cholangitis
because the entire biliary tree may not drain adequately.24

MRC can be helpful in defining ductal anatomy before
ERCP to reduce the risk of this adverse event.25 Unilateral
ndoscopic biliary stent placement directed by prior im-
ging has been shown to achieve palliation of jaundice
qual to that of bilateral stent placement, but with a lower
isk of cholangitis26,27 and lower cost.28 In 1 randomized
rial, air cholangiography was found to be safer than and
s effective as dye cholangiography in unilateral stent
lacement.29 Similarly, recent meta-analyses have shown
hat wire-guided cannulation before contrast injection re-
ults in greater success of biliary cannulation and lower
isk of post-ERCP pancreatitis.30,31

Biliary stents are made of plastic or metal. Plastic stents
are less expensive, but they occlude by a median of 3 to 6
months because of the deposition of bacterial biofilm.32

Self-expandable metal stents may be covered or uncov-
ered and remain patent longer than plastic stents.33 Al-
though it has been suggested that the use of self-
expandable metal stents be reserved for patients whose
estimated survival is longer than 3 to 6 months,34,35 a
recent Cochrane review concluded that the choice of stent
type should be individualized.36 In patients in whom ERCP
is unsuccessful, interventional EUS techniques or percuta-
neous transhepatic cholangiography with stent placement
can be considered where expertise is available.37 Addi-
tional information on ERCP techniques and adverse events
can be found in other ASGE practice guidelines.38,39

Palliation of obstructive jaundice can be augmented
through the use of photodynamic therapy (PDT) in pa-
tients with unresectable cholangiocarcinoma. Randomized
clinical trials demonstrate improved biliary drainage and
improved survival from a median of 98 to 210 days with
stents alone to 498 to 630 days after both PDT and stent-
ing.40,41 Retrospective comparisons of PDT with surgical
alliation, stenting alone, and chemotherapy have dem-
nstrated a survival benefit with PDT,42,43 and PDT has

been used as neoadjuvant therapy for down-staging hilar
cholangiocarcinomas to allow surgical resection.44 Ad-
erse events such as phototoxicity and cholangitis are

Figure 1. Bismuth classification of cholangiocarci
ommon with PDT.45 It should be noted that the only i

www.giejournal.org V
gent available in the United States, Photofrin (porfimer
odium, Pinnacle Biologics, Inc., Bannockburn, IL), is ex-
ensive and not approved by the U.S. Food and Drug
dministration for the treatment of cholangiocarcinoma.
atheter-based radiofrequency ablation is being evaluated

or palliation of cholangiocarcinoma complementary to
iliary stenting.46,47

Cholangioscopy. Cholangioscopy allows identifica-
ion of abnormalities commonly seen in biliary malig-
ancy, such as dilated and tortuous blood vessels, villous
ucosal projections, ulcerated strictures, and intraductal
odules.48,49 The addition of cholangioscopy-directed bi-
psies of biliary lesions may improve the diagnostic yield.
everal case series report a sensitivity and specificity of
pproximately 90% for the diagnosis of cholangiocarci-
oma with cholangioscopy.50,51 Tischendorf et al52 deter-
ined that cholangioscopy was superior to ERCP for de-

ecting cholangiocarcinoma in patients with primary
clerosing cholangitis (PSC)–related dominant strictures.
he sensitivity and specificity of cholangioscopy with bi-
psies were 92% and 93%, respectively. However, another
tudy found disappointing results with cholangioscopy in
he setting of PSC.53 Additional data are needed to clarify
he role of cholangioscopy in this situation. The recent
evelopment of single-operator cholangioscopes for per-
ral investigation of the bile duct may result in increased
se of cholangioscopy beyond tertiary centers. However,
RCP with cholangioscopy may increase the risk of
holangitis compared with ERCP alone.54-56

EUS. Although MRC and ERCP are the primary methods
or evaluating biliary strictures, EUS has an important role,
articularly when other studies produce inconclusive find-
ngs. Several case series report that the sensitivity and
pecificity of EUS-guided FNA (EUS-FNA) for diagnosing
xtrahepatic cholangiocarcinoma is 53% to 89%.57-62 De-
itt et al63 reported that the sensitivity of EUS-FNA was

7% when performed in patients who had inconclusive
iopsy samples and brushings obtained with ERCP. EUS-
NA has also been shown to be more accurate than CT or
ositron emission tomography for the evaluation of re-
ional lymph node metastases in patients with cholangio-
arcinoma.64 It should be noted that some centers disqual-

. Reprinted with permission from Cheng et al.115
fy patients for liver transplantation after the performance
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Endoscopy in the evaluation and treatment of patients with biliary neoplasia
of EUS-FNA of the primary lesion because of concern of
tumor seeding with this technique.65

EUS may have a role in identifying early-stage cholan-
giocarcinoma. Sai et al66 performed MRC on 142 nonicteric
patients with an elevated alkaline phosphatase level and
biliary dilation. Patients who had strictures or filling de-
fects seen on MRC also underwent EUS examination. The
combination of MRC and EUS improved the sensitivity and
specificity for early cholangiocarcinoma from 80% to 90%
and 90% to 98%, respectively, compared with MRC alone.

Intraductal ultrasound. IDUS at the time of ERCP
may add useful information in the patient with suspected
cholangiocarcinoma.67,68 IDUS is more accurate than
RCP-guided cytology and transpapillary biopsies for the
dentification of cholangiocarcinoma.69,70 IDUS is more
accurate than standard EUS for staging hilar cholangiocar-
cinoma and when combined with cholangioscopy has an
accuracy of 95% to 100% for staging hilar lesions.71,72

Three-dimensional reconstruction IDUS images may offer
additional accuracy to standard IDUS and EUS.73

Confocal laser endomicroscopy. Confocal laser en-
domicroscopy is an imaging technology that uses laser
illumination to scan 1 focal plane and allows a micro-
scopic view of the surface epithelium and as much as 250
�m of the lamina propria.74 For biliary imaging, a confocal
miniprobe is passed through the channel of a side-viewing
endoscope and advanced into the biliary tree. This tech-
nology appears to have a useful role in differentiating
benign from malignant biliary strictures,75,76 with perfor-
mance characteristics to be determined by additional
study.

Gallbladder polyps
Gallbladder polyps (GBPs) are detected in 4% to 7% of

healthy subjects77-79 and the majority of GBPs are found
ncidentally on TUS, CT, or MRI. Most GBPs are not neo-
lastic. Gallbladder (GB) adenomas are the most common
ype of neoplastic GBP and can progress to adenocarci-
oma of the GB. The goal of radiologic or endoscopic
maging is to differentiate the type and malignant potential
f GBPs. TUS, CT, and EUS are excellent for estimating the
ocation and size of GBPs, but are less accurate for deter-
ining the type of GBP. GBP size is an important predictor
f gallbladder carcinoma.80,81 Symptomatic GBPs should
e removed via cholecystectomy.82 There are no standard
uidelines on the management of asymptomatic GBPs.
raditionally, cholecystectomy for polyps larger than 10
m has been recommended. Recent studies have sug-
ested that asymptomatic patients at risk of GB cancer (60
ears of age and older, coexistence of gallstones, sessile
orphology) with GBPs 6 mm or larger may benefit from

holecystectomy, but stronger evidence is required before
his can be advocated.82-84 GBPs 6 mm or larger that are
not removed should be followed by serial examinations,
for example, every 12 months.70-74 Because GBPs are fre-

uently malignant in patients with PSC, it has been pro- G

170 GASTROINTESTINAL ENDOSCOPY Volume 77, No. 2 : 2013
osed that GBPs of any size in these patients should
rompt cholecystectomy.85,86

Radiologic imaging TUS can detect GBPs with high
ccuracy. Yang et al87 reported a 90% sensitivity and 94%
pecificity for detecting GBPs. However, TUS is inaccurate
or classifying the type of GBP.88 Multiple studies with CT
ave shown that GBP size 10 mm or larger, sessile shape,
nd perception on unenhanced images are more common
n neoplastic GBPs than non-neoplastic GBPs,89,90 but CT
s also not accurate for differentiating benign from malig-
ant GBPs,89 thereby supporting the practice of cholecys-
ectomy in patients with GBPs 10 mm or larger. Similar to
T, MRI features that favor a neoplastic etiology include
essile GBP and a diameter of 10 mm or larger.91

ndoscopic approaches
EUS. EUS is generally considered superior to other

maging modalities for differentiating neoplastic from non-
eoplastic GBPs and detecting malignant GBPs,92 but the
ata are conflicting. In a study comparing TUS with EUS,
ugiyama et al93 found that EUS determined the type of
BP more precisely than TUS (97% vs 71%). The authors
escribed echogenic spots or a comet-tail artifact as pa-
hognomonic for cholesterol polyps or adenomyomatosis,
espectively. GBPs without these features predicted ade-
omas or adenocarcinomas. Sadamoto et al94 found that 3
US variables predict neoplastic GBPs: (1) continuous
aximum diameter of 11 mm or greater, (2) a heteroge-
eous internal echo pattern, and (3) absence of hyper-
choic spot(s). In contrast, Yang et al87 found that TUS had
sensitivity of 90% for GB cancer compared with 86% with
US and was superior to both CT and EUS for staging GB
ancer.

denocarcinoma of the GB
Radiologic imaging. Adenocarcinoma of the GB is

are in Western countries, with an incidence of 1.2/100,000
n the United States.95 In regions such as India, however,
he incidence of GB cancer is as high as 21.5/100,000.96

ompared with patients with benign GB conditions, TUS
n patients with GB adenocarcinoma is more likely to
emonstrate a solitary or displaced gallstone, GB-
eplacing or invasive mass, discontinuity of the mucosal
cho, mural thickening or calcification, a mass or polyp 10
m or larger, a fixed mass, loss of interface between the
B and liver, a porcelain GB, or direct liver invasion.97,98

B adenocarcinoma is typically seen on CT as an infiltrat-
ng or polypoid mass or thickening of the GB wall.99 For T
taging of GB adenocarcinoma, the accuracy of CT has
een reported to be 71% to 86%,100,101 and CT is poor for
etecting nodal involvement.102 The sensitivity of MRI for
odal invasion of GB adenocarcinoma is 56% to 92% and
7% to 100% for local involvement.103-105

ndoscopic approaches
EUS. Because EUS facilitates close visualization of the
B, including the layers of the wall, its application in the

www.giejournal.org
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Endoscopy in the evaluation and treatment of patients with biliary neoplasia
diagnosis and staging of GB adenocarcinoma is expand-
ing.106 After reviewing 39 patients with surgically resected

B cancer who had undergone preoperative EUS, Fujita et
l107 proposed an EUS staging system. Correlation of this
ystem with histological depth of invasion demonstrated
hat type A tumors were confined to the mucosa (carci-
oma in situ, Tis), type B tumors invaded varying depths
etween the mucosa and subserosa (T1-2), type C tumors
nvaded the subserosa or beyond (T2), and type D tumors
nvaded beyond the serosa (T3-4).108 Jang et al90 com-
pared the performance of TUS, CT, and EUS in 144 pa-
tients with GBPs 10 mm or larger who underwent chole-
cystectomy and found that the diagnostic sensitivity for
malignancy was comparable in TUS and EUS. The ability
of EUS to predict nodal status in GB cancer has not been
well studied. EUS can also be used for EUS-FNA of the GB
wall where a sensitivity of 80% and specificity of 100% has
been reported.59

Benign neoplasia of biliary tract, metastatic
disease, and lymphoma

The World Health Organization classifies benign tu-
mors of the GB and extrahepatic bile ducts as epithelial
tumors (eg, adenomas, cystadenomas, papillomatosis),
endocrine tumors, and nonepithelial tumors. These tu-
mors are rare and may mimic cholangiocarcinoma.109 The
ndoscopic evaluation of these tumors is identical to that
f cholangiocarcinoma or GB adenocarcinoma. Metastatic
isease or lymphoma may lead to biliary obstruction, ei-
her intrinsically or extrinsically.110,111 MRC may be useful
in establishing the level of obstruction and providing guid-
ance for the clinician when biliary drainage is required.112

Similar to primary neoplasia of the biliary tree, EUS and
ERCP have important diagnostic and therapeutic roles in
metastatic diseases or lymphoma of the biliary tract.113-115

RECOMMENDATIONS
● We recommend that EUS be performed in patients with

suspected ampullary adenocarcinoma or cholangiocar-
cinoma if the EUS findings or positive FNA results
would change management. QQQŒ

● We recommend MRC to assess for resectability if a CT
scan suggests cholangiocarcinoma, particularly of the
bifurcation. If the lesion is unresectable, endoscopic
palliation of jaundice should be performed by using
MRC as a guide for unilateral drainage to minimize the
risk of cholangitis. QQQQ

● We recommend ERCP to obtain tissue or facilitate fur-
ther evaluation of indeterminate strictures. QQQŒ

● We recommend that symptomatic patients with GBP
undergo cholecystectomy. QQQŒ

● We suggest that asymptomatic patients with a GBP
larger than 10 mm undergo cholecystectomy. QQŒŒ

● We suggest that asymptomatic patients with a GBP 6

mm to 10 mm in size and without other risk factors for

www.giejournal.org V
GB cancer be followed by TUS every 12 months.
QQŒŒ

We recommend that the presence of any GBP should
prompt cholecystectomy in patients with PSC. QQQŒ
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