
Online Submissions: wjg.wjgnet.com                                                                                                                    World J Gastroenterol  2008 May 21; 14(19): 2995-2999
www.wjgnet.com                                                                                                                                          World Journal of Gastroenterology  ISSN 1007-9327
wjg@wjgnet.com                                                                                                                                                                                         © 2008 WJG. All rights reserved.

Review of endoscopic techniques in the diagnosis and 
management of cholangiocarcinoma

Katherine Nguyen, James T Sing Jr

 TOPIC HIGHLIGHT

tumors are least common[1]. The Bismuth classification is 
used to describe the biliary tract involvement and is helpful 
in planning surgical intervention. TypeⅠtumors are found 
below the bifurcation of  the left and right hepatic ducts. Type 
Ⅱ tumors involve the bifurcation. Type Ⅲa and Ⅲb tumors 
occlude the common hepatic duct and either the right or left 
hepatic duct, respectively. Type Ⅳ tumors are multicentric, or 
they involve the bifurcation and both the right and left hepatic 
ducts (Figure 1). The incidence rates for cholangiocarcinomas 
vary depending on geographic location with the highest 
rates found in Southeast Asia. In the United States, between 
4000 and 5000 cases are found annually. For unknown 
reason, the incidence of  and mortality rates for intrahepatic 
cholangiocarcinomas have been increasing in recent years 
while the incidence of  extrahepatic cholangiocarcinomas have 
been decreasing[2]. Accurate knowledge of  tumor extent and 
anatomy as well as obtaining a tissue diagnosis is important in 
determining therapeutic options. In this article, we will review 
the endoscopic modalities available in the diagnosis and 
management of  cholangiocarcinomas.

Diagnosis
The etiology of  biliary strictures can often be difficult to 
establish. The differential diagnosis of  biliary strictures is 
extensive and includes, but is not limited to, primary sclerosing 
cholangitis, gallbladder carcinoma, pancreatic carcinoma, 
intraductal papillary mucinous tumor, or benign biliary 
strictures from causes such as pancreatitis.

Cholangiocarcinomas often pose a diagnostic challenge due 
to difficulties in obtaining an adequate specimen for cytology. 
Tissue diagnosis is important in certain subgroups of  patients 
such as those who are borderline surgical candidates, those with 
indeterminate strictures (e.g. patients with primary sclerosing 
cholangitis), or before chemotherapy and radiation therapy. 

Magnetic resonance cholangiopancreatography
Magnetic resonance cholangiopancreatography (MRCP) can be 
a useful noninvasive adjunct to current techniques. It has the 
ability to define the proximal and distal extent of  strictures as 
well as to evaluate for any intrahepatic mass lesion. One series 
evaluated the role of  MRCP in patients with bile duct obstruc-
tion. Of  126 patients, 14 had bile duct malignancy. Of  those 
14, 12 patients were diagnosed by MRCP, with a sensitivity of  
86% and specificity of  98%[3]. Another study by Rosch et al[4] 
had lower specificity for malignant obstructions. This study 
compared endoscopic retrograde cholangiopancreatography 
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Abstract
Cholangiocarcinoma is a rare malignancy of the biliary 
tract. Key factors in determining therapeutic options 
include knowledge of tumor extent, anatomy and 
obtaining tissue diagnosis. Endoscopically, there are 
three modalities available to make the diagnosis of 
cholangiocarcinoma. These include endoscopic retrograde 
cholangiopancreatography, endoscopic ultrasound with 
fine needle aspiration and cholangioscopy. Management 
of cholangiocarcinoma endoscopically is typically 
confined to stent placement for palliative purposes or 
as a bridge to surgery. In this article, we will review the 
endoscopic techniques available for the diagnosis and 
management of cholangiocarcinoma.
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INTRODUCTION
Cholangiocarcinomas are rare malignancies involving the 
biliary tract. They can be divided into three anatomic groups: 
intrahepatic, perihilar, and distal extrahepatic. Perihilar 
tumors, also known as Klastkin tumors, involve the hepatic 
duct bifurcation. They are the most common, accounting 
for about 60%-80% of  cholangiocarcinomas. Intrahepatic 



(ERCP), MRCP, computed tomography (CT) and endoscopic 
ultrasound (EUS) in the evaluation of  biliary strictures. The 
specificity and sensitivity for MRCP to detect malignancy was 
77% and 63%, respectively. Although MRCP provides the 
same imaging information as ERCP, many times ERCP is still 
required to provide a tissue diagnosis.

ERCP
ERCP is useful in both the diagnosis and management of  
cholangiocarcinomas. It can delineate the anatomy of  the bili-
ary system and determine the extent of  bile duct involvement 
which is important in determining resectability and surgical 
management (Figure 2). On cholangiography, the appearance 
of  a stricture can suggest malignancy, but is not conclusive. 
Some characteristics suggestive of  malignancy include a 
length greater than 10 mm, irregular margins, and an abrupt 
transition from normal duct to stricture, also known as shoul-
dering[5]. Hilar strictures should also raise the suspicion for 
malignancy. Although, the appearance and location of  a bili-
ary stricture can suggest malignancy, tissue confirmation is 
usually needed in the majority of  patients. Tissue for cytology 
may be obtained during ERCP by brushing, biopsy, bile aspi-
ration or a combination of  these. When necessary, therapeu-
tic procedures can be performed, such as the placement of  a 
biliary stent for treatment of  obstructive jaundice.

Brush cytology has a high specificity of  nearly 100%, 
but sensitivity is much lower, ranging from 18%-60% in 
most series[6,7]. The low sensitivity is likely related to low 
cellularity of  these tumors and the desmoplastic reaction 
that is present.

Stricture manipulation by dilation theoretically should 
increase the availability of  malignant cells for cytological 
examination. However, studies by deBellis et al[8] did not 
show a statistically significant difference in sensitivity 
before and after dilation. Patients underwent dilation with 
either a graduated dilating catheter or a dilating balloon. 
However, when the results of  the pre- and post-dilation 

brushings were combined, the diagnostic yield increased 
from 35% to 44% (P = 0.001). This indicates that repeated 
brushing, not necessarily the stricture manipulation, should 
increase the diagnostic yield.

Further studies compared different brush lengths and 
stiffness[6]. A standard cytology brush, 1.5 cm long with 
soft bristles, was compared to the Cytolong brush, 5 cm 
long with rigid bristles. Detection rates were not increased 
with usage of  the longer cytology brush.

Advances in diagnostic methods have increased the 
diagnostic yield of  brush cytology. Digital image analysis 
(DIA) is useful in specimens with limited cellularity as 
it looks at the DNA content of  individual cells. DIA 
uses spectrophotometric methods to quantify DNA 
content, chromatin distribution, and nuclear morphology. 
Aneuploidy, or the presence of  increased amounts of  DNA, 
is quantitated and, if  present, suggests malignancy. DIA 
increases the sensitivity of  routine brush cytology from 
18%-40%, but decreased the specificity from 98%-77%[9].

Fluorescence in-situ hybridization (FISH) uses a com-
mercial probe set to assess for polysomy of  chromosomes 
3, 7, 17, and 9p21. FISH increased the sensitivity from 
15%-34%, and increased the specificity from 91%-98%[10].

Of  special note, when performing ERCP in patients 
with biliary strictures, there is a risk of  cholangitis due 
to the injection of  contrast and possible bacteria into an 
obstructed biliary system. Therefore, it is important to 
obtain adequate drainage across the biliary obstruction 
with placement of  a stent to decrease this risk. In patients 
with a stent that had been previously placed, the removed 
biliary stent can be sent for cytology in order to increase 
diagnostic yield.

EUS
Another modality that has become useful in diagnosing hi-
lar cholangiocarcinomas is EUS with fine needle aspiration 
(FNA). CT or percutaneous ultrasound guided fine needle 
aspiration are not routinely used because these tumors are 
small and isoechoic to the liver, making them more dif-
ficult to assess. EUS has high-resolution imaging and can 
visualize lesions of  3 mm or greater. Although ERCP is 
the conventional test for evaluating biliary strictures, as we 
have discussed, the sensitivity remains low. In patients with 
ERCPs that are indeterminate or non-diagnostic for ma-
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Figure 1  Classification of cholangiocarcinoma. A: The classification of 
cholangiocarcinoma can be based on anatomic location, intrahepatic, hilar or 
extrahepatic; B: Nonhilar lesions can be described as mass-like, periductal or 
intraductal; C: Bismuth classification for hilar lesions. 

Figure 2  Hilar lesion causing bilateral strictures at the bifurcation of the left and 
right hepatic ducts with proximal dilation.
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lignancy, EUS with fine needle aspiration is a useful tool 
(Figure 3).

EUS images, alone without FNA, are not reliable in 
evaluating hilar lesions. Criteria such as echotexture, size 
of  mass, contour abnormalities, and the shape and borders 
of  the stenosis do not reliably differentiate malignant 
from benign lesions. EUS also provides visualization of  
hilar, celiax axis and para-aortic lymph nodes to determine 
local and distant metastasis. Fine needle aspiration of  
these lymph nodes is the most accurate way to diagnose 
cholangiocarcinoma and also allows for staging. In addition, 
EUS can evaluate the pancreas for causes of  biliary 
strictures such as pancreatic masses or changes of  chronic 
pancreatitis.

In a study by Fritscher-Ravens et al[11], patients with 
hilar strictures and inconclusive tissue diagnosis by ERCP, 
underwent EUS with fine needle aspiration. Of  44 patients, 
lesions at the hilum were noted in all the patients, and 
adequate material was obtained in 43 patients. Cytology 
revealed hilar cholangiocarcinoma in 59% of  patients, with 
an accuracy of  91%, sensitivity of  89% and specificity of  
100%. Accurate diagnosis changed the management in 
more than half  of  these patients that previously had non-
diagnostic ERCPs.

In 2004, Eloubeidi et al[12] evaluated 28 patients in a 
prospective study to assess how EUS-FNA impacted pa-
tient management. Of  the 28 patients, 3 were excluded 
because the lesion could not be identified by EUS. The 
sensitivity, specificity, and accuracy were 86%, 100%, 
and 88%, respectively, with numbers similar to the study 
by Fritscher-Ravens et al. A positive impact was made in 
84% of  patients. In 10 patients, surgery was prevented in 
patients with inoperable disease, 8 patients had surgery 
facilitated as they had unidentifiable cancer by other mo-
dalities, and 4 patients with benign disease avoided surgery. 
Prior studies have shown that 13%-24% of  patients with 
suspected cholangiocarcinomas had benign disease at the 
time of  surgery. By performing EUS with FNA in these 
patients with indeterminate strictures, surgical treatment 
could be tailored and appropriate management decisions 
be made.

A further modification of  ultrasound technology 
allows the placement of  a high frequency intraductal 
ultrasound probe (IDUS). Although several features such 

as irregular wall thickening can be highly suggestive of  
malignancy, IDUS as yet has no associated capability for 
tissue acquisition.

Peroral cholangioscopy and spyglass
During ERCP, miniature cholangioscopes can be used to 
directly visualize the bile ducts and any strictures or filling 
defects seen during ERCP. Directed tissue biopsies can also 
be obtained with miniature cholangioscopic biopsy forceps. 
Shah et al[13] in 2006 evaluated 62 patients with suspected 
pancreatic or biliary malignancy that had prior nondiagnostic 
studies. Cholangioscopy with either cholangioscopic-directed 
or assisted biopsies performed when applicable. Sixty-two 
patients underwent 72 examinations and 53 lesions were 
seen on cholangioscopy. Twenty-nine patients had either 
cholangioscopy-directed or assisted biopsies and 24 had 
both. Cholangiocarcinoma was identified in 14 patients. Two 
patients with intrahepatic cholangiocarcinomas were missed 
by cholangioscopy. In this study, the sensitivity and specificity 
for cholangioscopy to detect malignancy was 89% and 96%, 
respectively.

More recently, a single-operator peroral cholangio-
pancreatoscopy system known as Spyglass has been 
developed[14,15]. Older cholangioscopes were fragile, had 
limited tip deflection, and had limited ability to clean 
the lens and visual field. In addition, they required two 
endoscopists, one to operate the duodenoscope and another 
to operate the cholangioscpe. With the Spyglass system, 
a single operator can control both scopes, there is 4-way 
deflected steering, and there are separate irrigation channels. 
A single operator system allows tight coordination of  the 
duodenoscope and cholangioscpe. Mastering the use of  
the system does require experience and advanced skills. 
The increased maneuverability of  the Spyglass system 
allows for 4 quadrant biopsies. In bench stimulations, 
the Spyglass system had 100% success rates in obtaining 
target quadrant biopsies compared to 50% in conventional 
choledochoduodenoscopes. A feasibility study was 
performed with 35 patients, 22 of  whom had indeterminate 
strictures. The procedure was successful in 91% of  patients. 
Spyglass-directed biopsies were performed in 20 patients, 
and 19 had adequate tissue for examination. The preliminary 
sensitivity and specificity of  Spyglass to detect malignancy 
were 71% and 100%, respectively. In this study, 2 patients 

Figure 3  A: Distal common bile duct lesion with proximal biliary dilation; B: Fine needle aspiration of common bile duct lesion; C: ERCP shows distal common bile duct 
stricture consistent with findings on EUS.
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(6%) developed complications; one developed ascending 
cholangitis and the other intrahepatic abscess. Both 
patients recovered without sequelae. Currently, prospective 
multicenter clinical trials are ongoing. 

MANAGEMENT
Cholangiocarcinomas have a very poor prognosis with an 
average five-year survival of  only 5%-10%. The only curative 
therapy for cholangiocarcinomas is surgical resection. If  
patients are not candidates for surgical resection, their 
median survival is 6.7-11.6 mo compared to 37.4-42.9 mo 
for patients who undergo surgical resection[16,17]. Distal 
cholangiocarcinomas have the highest resectability rates of  
about 91% while perihilar tumors have the lowest at 56%. 
Based on the experience at Johns Hopkins Hospital over  
23 years, distal, intrahepatic, perihilar cholangiocarcinomas 
after resection have five-year survival rates of  28%, 44%, and 
11%, respectively[18].

Biliary decompression by placing a stent prior to surgery 
is a controversial issue. A biliary stent may make it difficult 
to assess the proximal extent of  the tumor intraoperatively 
and may increase the risk of  infections postoperatively. 
However, elevated bilirubin levels and liver dysfunction 
are factors that adversely affect postoperative morbidity. 
Indications for biliary stent placement preoperatively include 
cholangitis or prevention of  cholangitis after a diagnostic 
ERCP is performed or if  surgery is to be delayed for an 
extended amount of  time[19,20].

Only about 10%-20% of  patients are candidates for 
surgery at the time of  diagnosis secondary to advanced 
disease or overall poor medical health. In these patients 
with unresectable disease, the survival is very poor and 
there is rapid progression with biliary obstruction. Biliary 
decompression for palliative purposes can be accomplished 
surgically, radiologically or endoscopically.

Unilateral versus bilateral stents
In order to provide palliation and relieve jaundice, only 
25% of  the liver needs to be adequately drained. Therefore, 
unilateral stents of  either the left or the right system are 
typically sufficient. In a randomized controlled prospective 
trial, De Palma et al[21] evaluated 157 patients with malignant 
hilar biliary obstruction due to cholangiocarcinoma, gallbladder 
cancer or periportal metastatic lymphadenopathy. In patients 
with unilateral stenting, there was a higher success rate for 
stent insertion (89% vs 77%) and drainage (81% vs 73%) 
and, therefore, a lower early complication rate (19% vs 27%) 
when compared to bilateral stenting of  both hepatic lobes. 
Early complications included cholangitis and stent occlusion. 
No differences were found in survival or procedure-related 
mortality.

In order to decrease the risk of  cholangitis during an 
ERCP, it is important not to inject contrast above the level of  
a stricture unless adequate drainage can be ensured. Selective 
cannulization with a guidewire above the level of  the stricture 
should be performed. Following that, the catheter should 
be passed above the stricture before injecting contrast. With 
the guidewire in place, a stent can be placed in the proper 
position ensuring that the contaminated segment will be 
properly drained (Figure 4).

Plastic versus metal stents
Both plastic and metal biliary stents are available. Numerous 
studies have compared plastic versus metal stents with regards 
to cost, complication rates, and survival[22-24]. There are no 
differences in survival with the use of  either stents. Plastic 
stents have a higher risk of  occlusion, with 30% occlusion 
rates after 3 mo and 70% after 6 mo[23]. In order to prevent 
problems with occlusion and cholangitis, they need to be 
exchanged every 3 mo. Metal stents have a longer patency 
of  approximately 12 mo due to the fact that they have larger 
diameters compared to plastic stents (10 mm vs 3.8 mm). 
However, once placed they are very difficult to manipulate or 
remove. As far as cost effectiveness, the initial cost of  a metal 
biliary stent is higher. However, with plastic stents, there are 
subsequent costs due to the need for repeat procedures for 
stent exchange and hospitalization for complications. Overall, 
there is no significant difference in the cost between metal 
and plastic stents. The decision to place a plastic versus metal 
stent should take into consideration the patients’ overall 
health, expected length of  survival, quality of  life and local 
expertise. Often, a plastic stent is placed initially while further 
diagnostic workup is underway. Once the diagnosis is made 
and the patient has unresectable disease and a life expectancy 
of  more than 6 mo, then the plastic stent can be replaced 
with a metal stent. Placement of  a metal stent eliminates the 
need for repeated procedures and their associated risks.

CONCLUSION
The diagnosis of  cholangiocarcinomas is often challenging. 
Multiple endoscopic modalities are available to evaluate 
strictures or masses of  indeterminate origin. ERCP with 
brush cytology using FISH or DIA technology along with 
EUS with FNA and cholangioscopy are available. Oftentimes, 
repeated procedures and a combination of  these different 
techniques are necessary to achieve a tissue diagnosis. 
Having a cytologic diagnosis as well as knowing the stage 
of  the disease plays an important role in decisions regarding 
management. Surgery is curative if  the disease is detected at 
an early stage. When there is metastatic or advanced disease, 
endoscopic drainage plays a central role in providing palliation 
and improving quality of  life. Placement of  a unilateral stent 
is sufficient in providing adequate drainage and has lower 
morbidity than bilateral stents. In patients who require short-

BA

Figure 4  A: In this patient with a hilar mass, double stents were placed within 
the right and left hepatic systems to allow adequate drainage of contrast after 
cholangiogram was performed to decrease the risk of cholangitis; B: Endoscopic 
view of bilateral stents placed. 
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term drainage, plastic stents are a good option. Because long 
term survival is so poor, metal stents should be considered if  
patients are not surgical candidates. 
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