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ABSTRACT

Cholangiocarcinoma presents a formidable diagnos-
tic and treatment challenge. The majority of patients
present with unresectable disease and have a survival of
less than 12 months following diagnosis. Progress has
been made by the appropriate selection of patients for
treatment options including resection, with the routine
use of more aggressive resections in order to achieve
margin-negative resections. This has resulted in longer

survival times for these patients. Neoadjuvant and adju-
vant therapies have, for the most part, not improved
survival in patients with this tumor, and new strategies
are needed to improve this line of therapy. The progno-
sis for unresectable patients is poor, and palliative mea-
sures should be aimed at increasing quality of life first
and increasing survival second. The Oncologist
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INTRODUCTION

Cholangiocarcinoma is an uncommon malignancy aris-
ing from the epithelial cells of the biliary tract. These tumors
may arise anywhere along the intrahepatic or extrahepatic
biliary tree. Patients with cholangiocarcinoma typically pre-
sent at advanced stages, and cure rates are low, even with
aggressive therapy. The reported incidence of cholangiocar-
cinoma is one to two cases per 100,000 patients in the U.S.,

and the majority of patients are older than 65 years of age [1].
The peak incidence occurs in the seventh decade of life, and
the vast majority of patients with unresectable disease die
between 6 months and 1 year following diagnosis [1, 2].
Death usually occurs from liver failure or infectious com-
plications accompanying the advancing biliary obstruction.

The exact cause of cholangiocarcinoma is unknown, and
most cases occur sporadically, but there are several well-
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defined risk factors. The most common of these is primary scle-
rosing cholangitis (PSC). The true incidence of cholangiocarci-
noma in the setting of PSC is reported as 8%-40%, depending
on the type of study. In one study of patients followed over 5
years, 8% eventually developed clinically detectable cancer [3],
but occult cholangiocarcinoma in patients with PSC has been
reported in 36% of autopsy specimens and 40% of explant
specimens [3, 4]. Patients with congenital biliary cysts are also
at greater risk of developing cholangiocarcinoma [5]. However,
the risk of malignant degeneration is uncommon in patients
diagnosed and treated by excision before the age of 20. Patients
who are not excised until the third decade of life have a 15%-
20% incidence of malignant degeneration [6]. Hepatolithiasis
secondary to chronic biliary infection is prevalent in Japan and
parts of Southeast Asia, and approximately 10% of patients
with this condition develop cholangiocarcinoma [7]. Multiple
other risk factors for cholangiocarcinoma have been identified,
including dioxin exposure, liver flukes, thorotrast dye, and
dietary nitrosamines [4].

The clinical features of cholangiocarcinoma depend on the
location of the tumor. Approximately 60%-70% of cholangio-
carcinomas occur at the hepatic duct bifurcation, and the
remainder occur in the distal common bile duct (20%-30%) or
within the liver (5%-15%) [8]. Patients with extrahepatic
tumors usually present with painless jaundice from biliary
obstruction, and patients with intrahepatic tumors usually pre-
sent with pain. Common complaints include pruritus (66%),
abdominal pain (30%-50%), weight loss (30%-50%), and fever
(up to 20%) [9, 10]. When pain occurs, it is generally described
as a constant dull ache in the right upper quadrant. Other symp-
toms related to biliary obstruction include clay-colored stools
and dark urine. Physical signs include jaundice (90%),
hepatomegaly (25%-40%), and right upper quadrant mass
(10%) [10]. A palpable gallbladder, caused by obstruction at or
distal to the origin of the cystic duct (Courvoisier law), occurs
rarely. Patients with intrahepatic cholangiocarcinomas rarely
present with jaundice; most often they present with dull right
upper quadrant discomfort and weight loss.

Tumor Biology
A number of different molecular defects have been iden-

tified in cholangiocarcinoma. These mutations primarily
involve oncogenes and tumor suppressor genes, suggesting
that these cancers likely develop due to a series of cellular
injuries. In one study, human cholangiocarcinoma cells were
shown to escape immune surveillance by either possessing
defective Fas receptor signaling or by increasing Fas ligand
expression [11]. In another study, the authors demonstrated
that overexpression of the proto-oncogene Bcl-2 reduced
apoptosis in cholangiocarcinoma cell lines [12]. Others have
demonstrated increased c-met (a receptor for hepatocyte

growth factor) expression in cholangiocarcinoma cells,
which potentially plays a role in the metastatic transforma-
tion of these tumors [13, 14]. Overexpression of K-ras and
p53 in cholangiocarcinoma have been correlated with a more
aggressive phenotype [15-17]. In addition, two studies have
suggested that p16INK4a promotor point mutations contribute
to the initiation and progression of cholangiocarcinoma in the
setting of PSC [18, 19].

Diagnosis and Staging
Cholestasis, abdominal pain, and weight loss together

should always raise suspicion of a hepatobiliary or pancreatic
malignancy. The differential diagnosis for patients presenting
with these symptoms is broad. It includes pancreatic head car-
cinoma, ampulla of Vater carcinoma, duodenal carcinoma,
gallbladder carcinoma, benign biliary strictures (usually post-
operative), primary sclerosing cholangitis, choledocholithiasis,
and Mirizzi’s syndrome, among others. Patients presenting
with this triad of symptoms should always be evaluated for the
existence of a carcinoma. The diagnosis is aided by both 
noninvasive and invasive studies, which are discussed below.

Laboratory Tests
Biochemical tests, such as serum alkaline phosphatase

and serum bilirubin levels, are of little help in differentiating
among the three conditions above, since they all can be asso-
ciated with jaundice and an elevated alkaline phosphatase
level. Certain serum tumor markers, although not specific for
cholangiocarcinoma, may be of value, especially in patients
with underlying PSC [20]. The most widely studied tumor
markers are carcinoembryonic antigen (CEA) and cancer
antigen (CA) 19-9. Both CEA and CA 19-9 can be elevated
in cholangiocarcinoma [21-23]. However, CEA levels alone
are neither sensitive nor specific for cholangiocarcinoma [24].
CA 19-9 has a sensitivity of 67%-89% and a specificity of
86%-98% with levels over 100 U/ml. Using combined CEA
and CA 19-9 levels may have usefulness. One study showed
a 100% sensitivity and specificity using CEA >5.2 ng/ml and
CA 19-9 >180 U/ml [24]; however, other investigators did not
obtain such outstanding results [25, 26]. In addition, there has
been recent interest in the use of CA 242 and CA 125 for the
diagnosis of cholangiocarcinoma [27], but early studies have
failed to demonstrate sensitivities or specificities greater than
those reported above.

Radiological Studies
Radiographic studies are essential in planning manage-

ment in patients with cholangiocarcinoma. Most jaundiced
patients undergo initial transabdominal ultrasound before
referral to a hepatobiliary specialist. Ultrasound is operator
dependent, but is a sensitive method for visualizing the bile
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ducts, confirming ductal dilatation, and ruling out choledo-
cholithiasis [28]. An obstructing lesion is suggested by
intra- or extrahepatic bile duct dilatation (>6 mm in normal
adults) in the absence of stones. In one study of 429 patients
who presented with obstructive jaundice over a 10-year period,
ultrasound demonstrated ductal obstruction in 89%, and the
sensitivity of ultrasound for localizing the site of obstruction
was 94% [29]. Ultrasound typically demonstrates intrahepatic
bile duct dilatation and normal diameter extrahepatic ducts in
patients with proximal (hilar) lesions, or dilation of both intra-
hepatic and extrahepatic ducts in more distal lesions [28].
Centers with expertise in duplex ultrasound have found that
this method is an accurate predictor of vascular involvement
and resectability. Hann and colleagues demonstrated, in a
small series of patients, that duplex ultrasound was equivalent
to computed tomography (CT) portography and angiography
for detecting lobar atrophy, the level of biliary obstruction,
hepatic parenchymal involvement, and venous invasion [30].

Contrasted CT is sensitive for detecting intrahepatic bile
duct tumors, the level of biliary obstruction, and the presence
of liver atrophy. In addition, CT may also permit visualiza-
tion of the pertinent nodal basins [31]. Performance of a
triple-phase helical CT will detect essentially all cholangio-
carcinomas greater than 1 cm [32, 33]. However, CT may
only be able to establish resectability in approximately 60%
of patients [34]. Nevertheless, dynamic CT may provide
more information regarding resectability than magnetic reso-
nance imaging. While both imaging methods have similar
abilities to show tumor enhancement and biliary ductal
dilatation, the relationship of the tumor to the vessels and sur-
rounding organs is more easily evaluated using CT [34].

Magnetic resonance cholangiopancreatography (MRCP)
is a newer modality that uses magnetic resonance technology
to create a three-dimensional image of the biliary tree, liver
parenchyma, and vascular structures (Fig. 1). This technique
may not be available at all centers, but many studies have
demonstrated its utility in evaluating patients with biliary
obstruction [35, 36]. MRCP has the capability to evaluate the
bile ducts both above and below a stricture, while also identi-
fying any intrahepatic mass lesions. In an early study assess-
ing 126 patients with suspected biliary obstruction, MRCP
detected 12 of 14 malignant obstructions, and had a positive
predictive value of 86% and a negative predictive value of
98% [37]. In a second series comparing MRCP with endo-
scopic retrograde cholangiopancreatography (ERCP) in 40
patients with malignant perihilar obstruction, both techniques
detected 100% of biliary obstructions, but MRCP was 
superior in defining the anatomical extent of tumors [38].

Invasive cholangiography may provide diagnostic data
in the form of “brush cytology” and may be required preop-
eratively for therapeutic biliary drainage. It can be performed

by ERCP (Fig. 2) or by a percutaneous transhepatic cholan-
giography (PTC) (Fig. 3). The choice depends in part upon
the level of endoscopic or radiological expertise available to
the clinician. In general, ERCP is preferred in patients with
PSC, since the marked stricturing of the intrahepatic biliary
tree makes a percutaneous approach difficult. Conversely,
PTC provides information about the intrahepatic ducts more
reliably and is the preferred study in most centers [4, 39].

Positron emission tomography (PET) using the radionu-
cleotide tracer 18-fluorodeoxyglucose (FDG) has evolved into
a useful staging technique in many neoplastic disorders. PET
scans can reliably detect cholangiocarcinomas as small as 1 cm
[40-42]. We have recently demonstrated that preoperative
staging using FDG PET detected distant metastatic disease
that was not suspected based on other radiological studies in
30% of patients [42]. Our study also demonstrated that FDG
PET may be useful for detecting primary cholangiocarcinoma
in patients with PSC; this has also been suggested by Kluge
and colleagues [40]. Although the cost-effectiveness of PET
use for cholangiocarcinoma staging has yet to be evaluated,
this modality can be a useful tool when a nuclear radiologist
with extensive experience with PET is available.

In summary, making a definitive tissue diagnosis of cho-
langiocarcinoma is difficult. However, if cholangiocarcinoma
is clinically suspected, neither assessment for resectability nor
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Figure 1. Magnetic resonance cholangiopancreatography image.
The arrow indicates the location of an obstruction at the confluence
of the left and right hepatic ducts.
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the resection should be delayed by the absence of a tissue diag-
nosis. To determine resectability, all of the available clinical
and radiological data are needed. Currently, there is no system
that stratifies patients into subgroups based on their potential
for resection. The current American Joint Commission on
Cancer staging system (Table 1) is based on pathological data
and can convey information pertaining to the patient’s prog-
nosis. This staging system, however, cannot predict the likeli-
hood of resection for stage I-III patients [2, 43]. The
Bismuth-Corlette system (Table 2) can reliably stratify
patients based on the location and extent of the tumor in the
biliary tree [44]. Although this system is useful for description
of tumors, it is not predictive for resectability or survival.

Operative Therapy

Assessment
Patients with cholangiocarcinoma have extremely poor

prognoses, with an average 5-year survival rate of 5%-10%.

46 Cholangiocarcinoma

Figure 2. A) Endoscopic retrograde cholangiopancreatography
(ERCP) image. The arrow denotes the presence of a tumor. The left-
sided ducts are visualized and a diminutive right system is seen. B)
On further injection, the right ducts fill more clearly; there is obvious
dilation of the central ducts. The thin arrow marks the lower border
of the tumor; the thick arrow demarcates the upper border. The soli-
tary arrowhead points to the right ductal system that is more clearly
visualized than in A. C) An ERCP stent is placed across the lesion into
the left ductal system. Drainage of the left system in this instance is
preferred, as it provides drainage of the future remnant liver that will
be left following resection.

Figure 3. Percutaneous transhepatic cholangiogram. The arrows
demarcate tumor at the confluence of the left and right hepatic ducts.
The left main and right main ducts are both involved.
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Surgery remains the only intervention offering the possibil-
ity of a cure. The main treatment goal should be complete
excision with negative margins. All patients should be fully
evaluated for resectability before any type of intervention is
performed because stent-associated inflammation or infec-
tion often renders assessment more difficult.

Patients being evaluated for resectability must first be
physiologically suitable for a potential operative resection
that may include a partial hepatectomy. There are four tradi-
tional determinants of resectability; these are the extent of
tumor within the biliary tree, vascular invasion, hepatic lobar
atrophy, and metastatic disease. However, in a recent review
of 90 patients, main portal vein involvement was found to be
the only independent predictor of unresectability by multi-
variate analysis [2]. Hepatic lobar atrophy and hepatic ductal
extension predict the need for hepatectomy in order to
achieve a margin-negative resection [2]. All available data
must be used to distinguish resectability from unresectability.
Radiographic criteria that suggest unresectability of perihilar
tumors include bilateral hepatic duct involvement up to sec-
ondary radicals, encasement or occlusion of the portal vein
proximal to its bifurcation, atrophy of one liver lobe with

encasement of the contralateral portal vein branch, involve-
ment of bilateral hepatic arteries, and atrophy of one liver
lobe with contralateral secondary biliary radical involvement
(Table 3) [2, 43, 45]. Moreover, ipsilateral portal vein
involvement and/or involvement of secondary biliary radicals
do not preclude resection, nor does ipsilateral lobar atrophy.

A significant number of patients have peritoneal
implants or locoregional lymph node involvement that is not
easily detected on preoperative imaging studies. At centers
with expertise, endoscopic ultrasound may be useful to
determine the local extent of the tumor and to detect local
lymphatic involvement, especially for distal lesions. In addi-
tion, diagnostic laparoscopy helps identify many of these
patients before committing them to a laparotomy [46]. A
study that examined the role of laparoscopy in the staging of
hepatobiliary and pancreatic neoplasms detected unknown
metastases in 30% of patients [47]. In addition, laparoscopy
offers the opportunity for intraoperative hepatic ultrasound,
which may be useful for the detection of occult intrahepatic
metastases. Ultimately, however, true resectability cannot
be determined until a complete abdominal exploration has
been performed [48].

There are factors other than tumor location and the sta-
tus of resection margins that have been found to correlate
with postoperative outcome. The patient’s nutritional status
and risk of postoperative liver failure are important factors
to consider before proceeding to exploration for resection.
A retrospective review of resected hilar cholangiocarci-
noma cases demonstrated that a preoperative serum albu-
min level <3 g/dl and a total bilirubin level >10 mg/dl were
both associated with poorer survival [48].

In general, our approach to suspected hilar cholangio-
carcinoma is to perform radiological staging including a
triple-phase CT, PET, and MRCP or PTC/ERCP with bil-
iary drainage in patients with serum bilirubin levels >10
mg/dl (Fig. 4). While preoperative biliary drainage has been
associated with a greater risk for cholangitis and longer
postoperative hospital stay in patients with obstructive
jaundice who then undergo resection [49], cholestasis, bil-
iary cirrhosis, and liver dysfunction develop rapidly in the
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Table 1. Current American Joint Commission on Cancer staging
system for cholangiocarcinoma

Stage 0 Tis N0 M0

Stage I T1 N0 M0

Stage II T2 N0 M0

Stage III T1 or T2 N1 or N2 M0

Stage IVA T3 Any N M0

Stage IVB Any T Any N M1

Tis = carcinoma in situ; T1 = tumor invades the subepithelial 
connective tissue; T2 = tumor invades perifibromuscular connective 
tissue; T3 = tumor invades adjacent organs.

N0 = no regional lymph node metastases; N1 = metastasis to hepa-
toduodenal ligament lymph nodes; N2 = metastasis to peripancre-
atic, periduodenal, periportal, celiac, and/or superior mesenteric
artery lymph nodes.

M0 = no distant metastasis; M1 = distant metastasis.

Table 2. The Bismuth-Corlette classification scheme of biliary
strictures

Type I Tumor involves the common hepatic duct

Type II Tumor involves the bifurcation of the common 
hepatic duct

Type IIIa Tumor involves the right hepatic duct

Type IIIb Tumor involves the left hepatic duct

Type IV Tumor involves both the right and left hepatic ducts

Table 3. Radiological criteria that suggest unresectability

Bilateral hepatic duct involvement up to secondary radicals.

Bilateral hepatic artery involvement.

Encasement of the portal vein proximal to its bifurcation.

Atrophy of one hepatic lobe with contralateral portal vein encasement.

Atrophy of one hepatic lobe with contralateral biliary radical
involvement.

Distant metastasis.
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face of unrelieved biliary obstruction. Liver dysfunction is
one of the main factors that increases postoperative mor-
bidity and mortality following surgical resection, and thus,
biliary drainage in high-risk patients should be performed
following preoperative radiological staging. If drainage is
elected, definitive operative intervention is usually deferred
until the serum bilirubin level is <3 mg/dl. Nevertheless, in
those patients who are potentially resectable, laparoscopic
staging can be accomplished shortly after the drainage 

procedure in the face of elevated bilirubin levels. If extra-
hepatic disease or a nonresectable tumor is found, curative
resection is not possible, and alternative management
strategies can be considered at this point.

Results from Resection
Among selected patients who undergo potentially cura-

tive resections, 5-year survival rates are generally from 8%-
44% [9, 10, 44, 48, 50-58]. While the majority of those
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Jaundice

Right upper quadrant
ultrasound

Dilation of intrahepatic,
but not extrahepatic ducts:

suspect hilar cholangiocarcinoma

Intra- and extrahepatic
ductal dilatation:

suspect distal cholangiocarcinoma
or pancreatic carcinoma

No dilatation

Further evaluation

Triple-phase CT, PET;
consider MRCP

Radiologically resectable? Bilirubin >10?

ERCP or PTC drainage

Laparoscopy;
intraoperative ultrasound

Intra/extrahepatic mets?

Exploration for resection
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Consider adjunctive
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Unresectable,
consider bilio-enteric bypass

Palliative care

Consider biopsy for tissue diagnosis
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No

No

Yes

No
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Figure 4. Flowchart depicting the workup and treatment of a patient with suspected hilar cholangiocarcinoma (which accounts for 60%-
70% of all cases of cholangiocarcinoma). In most instances, ultrasound can detect dilation of intrahepatic bile ducts without extrahepatic dilata-
tion, suggesting a hilar lesion. Triple-phase CT offers the best detail of the involved vasculature, lymph node basins, and any intrahepatic lesions.
PET detects unsuspected distant or intrahepatic metastases in up to 30% of patients with cholangiocarcinoma. MRCP offers good resolution of
both the intrahepatic and extrahepatic biliary tree, but should be substituted with PTC or ERCP in patients that will require preoperative or pal-
liative biliary drainage. Patients deemed potentially resectable by radiographic methods should undergo diagnostic laparoscopy, which may
detect intra-abdominal metastases in up to 30% of patients. Despite this extensive work-up, not all patients undergoing exploration for resection
will be resectable, and when patients are found to be unresectable at exploration, operative biliary-enteric bypass should be considered.
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patients have had stage I, II, or III disease, few studies
report postoperative survival based on stage due to the dif-
ficulties discussed above. More meaningful data can be
extracted from studies that report both complete (margin-
negative) and incomplete (margin-positive) resections.
Those reports demonstrate that the importance of achieving
a margin-negative resection cannot be overemphasized. In
studies that compared outcomes after a histologically nega-
tive margin with those after a positive margin, the 5-year
survival rates were greater when a negative margin was
obtained, 19%-47% versus 0%-12% (Table 4) [43, 48, 54-
57]. Moreover, a recent analysis of prognosis showed only
histologic margin status and lymph node involvement as
the main correlates of survival [59].

The greatest progress has been made in curative resec-
tion for perihilar tumors. More aggressive resections that
include hepatic lobectomy have resulted in better outcomes
for patients with perihilar tumors. There are now data to
suggest that the addition of a partial hepatectomy results in
a greater number of patients with margin-negative resec-
tions [2, 45, 58, 59]. The rate of margin-negative resections
has consistently been reported as >75% when partial hepa-
tectomy including resection of the caudate lobe is added to
the biliary resection [55, 60] (Fig. 5). This aggressive
approach has increased the 5-year rate survival to >50% in
some series [2, 55]. However, the perioperative mortality
rates accompanying these more extensive resections are
slightly higher than those accompanying local excision
only (8%-10% versus 2%-4%) [48, 54-58, 61].

In contrast, two series from a U.S. center failed to
demonstrate an association between major hepatectomy
and survival. The first report showed 1-, 3-, and 5-year sur-
vival rates of 49%, 12%, and 5%, respectively [61]. In a
later follow-up series that included 109 patients, the 1-, 3-,
and 5-year survival rates were only modestly better at 68%,
30%, and 11%, respectively [57]. The authors of that study
reported histologically negative resection margins in only
15% and 26% of resected patients, respectively, despite the
use of extended hepatectomy. However, those reports did

demonstrate a significant survival advantage for patients
when a negative margin was achieved [57, 61]. Taken
together, these data suggest that the addition of a partial
hepatectomy is only useful when it allows microscopically
negative resection margins to be achieved. To this end, sev-
eral authors have reported the use of portal vein emboliza-
tion (PVE) as an important presurgical treatment in patients
who will likely need an extensive liver resection [58]. The
main purpose of PVE is to induce compensatory hypertro-
phy of the future remnant liver and thus minimize postop-
erative liver dysfunction [62]. By allowing a larger volume
resection to be carried out safely, PVE may allow negative
resection margins to be obtained in patients who would oth-
erwise be unresectable because of concerns of insufficient
postoperative residual liver volume [63, 64].

Distal lesions represent approximately 20%-30% of all
cholangiocarcinomas and are usually treated with pancre-
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Table 4. Influence of histologic margin-negative resection on survival in patients with cholangiocarcinoma who underwent a resection for curative intent

Total Margin- Perioperative Median survival 5-year
Study resected negative mortality (%) (months) survival (%)

Hadjis et al., 1990 [54] 27 15 7.4 22 versus 14.5 40 versus 10

Pichlmayr et al., 1996 [56] 125 91 10.5 25.7 versus 2.7 31.7 versus 12.2

Su et al., 1996 [48] 24 20 10.2 19 versus 9 34.5 versus 0

Lillemoe et al., 2000 [57] 109 28 4.1 41 versus 18 19 versus 9

Jarnagin et al., 2001 [43] 80 62 10.0 42 versus 21 37 versus 0

Nakeeb et al., 2002 [55] 44 33 4.6 43.6 versus 23.6 47 versus 0

Figure 5. Intraoperative photo following right trisectorectomy and
caudate lobectomy. Caudate lobectomy is an important part of the
resection, as the ducts to the caudate often insert at the level of the
confluence of the left and right hepatic ducts and are frequently
involved with the tumor. This photograph indicates the inferior vena
cava (IVC) clearly, as the caudate lobe has been removed. The por-
tal vein branch to the left and the left hepatic artery are marked. The
open end of the bile duct draining segments 2 and 3 of the liver is indi-
cated. The raw surface of the liver is as marked—only the liver to the
left of the falciform ligament was retained.
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aticoduodenectomy (Whipple procedure). The same princi-
ples of achieving a margin-negative resection apply with
these tumors. Multiple case series show 21%-54% 5-year
survival rates in selected patients who underwent curative
resections [9, 65, 66]. However, the cure rates in those
patients may not actually be as high as these reports suggest,
since not all series distinguished distal cholangiocarcinoma
from carcinoma of the ampulla of Vater, a disease that has a
significantly higher cure rate.

Intrahepatic cholangiocarcinoma is usually treated by
hepatic resection. A 60% 3-year survival rate was reported
in a series of 28 patients who underwent a margin-negative
partial hepatectomy [9]. As with perihilar tumors, the pre-
operative and operative approach to these tumors should be
aimed at insuring a margin-negative resection. Some
groups are encouraging the use of selective ipsilateral PVE
in these patients to allow a more aggressive hepatic resec-
tion and increase the number of patients who can undergo a
curative resection [62, 67].

Liver Transplantation
Liver transplantation for cholangiocarcinoma is contro-

versial and, because of the high recurrence rate published
by most authors, most centers have abandoned this as an
indication for liver transplantation [68-70]. However, some
reports of success have been published [71], and radical
multiabdominal organ “cluster” transplant for selected
patients with cholangiocarcinoma has been reported [72].
The most recent review of 207 patients who underwent
liver transplantation for cholangiocarcinoma reported 1-, 
2-, and 5-year survival rates of 72%, 48%, and 23%, respec-
tively, but >50% of patients had recurrence within 2 years
[70]. A second review, with a 30% 3-year survival rate,
reported that small tumor size and a single tumor focus are
positive prognostic indicators [73].

Given these data, the use of liver transplantation for the
treatment of cholangiocarcinoma should be reserved for
very select patients as a part of research protocols. As more
effective adjuvant and neoadjuvant protocols are devel-
oped, transplantation may be a more useful treatment for
this disease. This is suggested by early results by De Vreede
and colleagues in which highly selected patients with stage
I and II hilar cholangiocarcinoma underwent neoadjuvant
external beam radiation, systemic 5-fluorouracil (FU) ther-
apy, and brachytherapy prior to liver transplantation [74].
That group reported survival times >36 months for 7 of 11
patients transplanted, and 8 of 11 patients in that study, with
a median follow-up of 44 months, had no tumor recurrence
[74]. A similar study, using neoadjuvant chemoradiation
therapy for highly selected patients with stage I-IIIa hilar
cholangiocarcinoma, reported a 45% survival rate (5/11) at

a median follow-up of 7.5 years, but two patients died from
tumor recurrence [75]. Those studies demonstrate that
early-stage cholangiocarcinoma may be an indication for
liver transplantation done as part of a research protocol.

Adjuvant Therapy

Radiation
Following complete surgical resection, the most com-

mon relapse pattern is local recurrence. Many authors have
advocated postoperative radiation therapy alone or in com-
bination with chemotherapy as a strategy for optimizing
local control [45]. The most common approaches to radio-
therapy include a combination of external beam irradiation
and brachytherapy with iridium-192 (192Ir). While this
approach offers a theoretical benefit, the available literature
on adjuvant radiotherapy following resection of cholangio-
carcinoma is absent of prospective, randomized trials.
Small retrospective series have demonstrated significantly
higher 5-year survival rates in patients with histological
margin-positive resections (33.9% versus 13.5%) when
postoperative external beam radiation was used [76, 77].
That same group used a combination of intraoperative and
postoperative radiotherapy, which resulted in a 5-year sur-
vival rate as high as 39.2% [76]. However, other investiga-
tors have failed to demonstrate similar results using a
combination of adjuvant external beam radiation and
brachytherapy [78]. The role of adjuvant radiation follow-
ing margin-negative resection is less clear. Pitt and col-
leagues published a nonrandomized trial of radiation
therapy that failed to show benefit in these patients [39].

Chemotherapy
Chemotherapy has not been shown to markedly

improve survival in patients with either resected or unre-
sected cholangiocarcinoma. The majority of reports use 5-
FU alone or in combination with methotrexate, leucovorin,
cisplatin, mitomycin C, or interferon alpha (IFN-α). The
routes of delivery vary in the literature and include systemic
infusion, hepatic arterial infusion, and intraductal infusion.
The majority of these reports are small, retrospective, sin-
gle-center reviews and have recently been summarized by
Todoroki [79]. A recent phase III, multi-institutional trial
from Japan included 139 patients with bile duct cancer [80].
Lymph node metastases were present in 84% and 88% of
the patients randomly assigned to chemotherapy and
surgery or surgery alone, respectively [80]. That study com-
pared postoperative chemotherapy (two courses of mito-
mycin C plus infusional 5-FU followed by prolonged oral
administration of 5-FU until tumor progression) with resec-
tion alone. It failed to show any benefit from chemotherapy
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[80]. The 5-year survival rates were not significantly differ-
ent between patients who received chemotherapy and
surgery and those who received surgery alone following
either margin-negative (41% versus 28%) or margin-positive
resections (8% versus 16%).

Chemoradiation Treatment
Given the potential radiosensitization effect of 5-FU, the

combination of adjunctive radiation and chemotherapy should
theoretically be more effective than either method alone. This
combination therapy has been given postoperatively in sev-
eral series of patients with cholangiocarcinoma, and pro-
longed survival has been noted in some [81, 82], particularly
in patients with histologically positive resection margins [10,
83, 84]. As an example, in a recent series, 84 patients with
extrahepatic bile duct cancer (30 with stage I or II disease and
54 with stage III disease) received postoperative radiation (40
Gy by external beam) with concurrent bolus 5-FU [84].
Surgical resection was margin negative in 47 and microscop-
ically or macroscopically margin positive in 25 and 12
patients, respectively. The 5-year survival rates were 36%,
35%, and 0%, respectively. Fifty percent of all patients with
node-negative disease were alive at 5 years [84].

There are no prospective randomized trials examining
this combined modality; however, at least one retrospective
series failed to demonstrate a survival benefit for postoper-
ative chemoradiotherapy compared with radiotherapy alone
[49]. The true role of adjuvant chemoradiotherapy follow-
ing margin-negative resections remains unclear, as it is for
radiation alone.

Neoadjuvant Therapy
Neoadjuvant therapy is rarely an option for patients with

cholangiocarcinoma, the majority of whom are jaundiced
and have poor functional statuses at presentation. However,
selected patients may benefit. McMasters et al. reported a
small series of patients who received preoperative chemora-
diotherapy [85]. Of the nine patients who received neoadju-
vant therapy, three had pathologic complete responses, and
the margin-negative resection rate in those patients was
100% [85]. These data are promising, but require confirma-
tion. There are insufficient data at this time to support the
routine use of neoadjuvant chemoradiotherapy in these
patients outside of a clinical trial.

Palliation
It cannot be overemphasized that all patients should be

properly evaluated with a goal of resection by an experi-
enced hepatobiliary specialist. Nevertheless, 50%-90% of
patients with cholangiocarcinoma are not candidates for
curative resection [86, 87]. In this setting, given the short

life expectancy, the goal of care should be focused first on
quality of life and relief of symptoms (pain, pruritus, jaun-
dice) and second on extending survival. When a patient is
deemed unresectable, the diagnosis should be confirmed by
biopsy, if this is easily accomplished, in order to assist in
palliative chemotherapy and/or radiation therapy planning.
A patient with clinical evidence of unresectable cholangio-
carcinoma should not have palliative treatments withheld
due to absence of pathologic tissue.

Palliative Biliary Drainage
Traditionally, biliary-enteric bypass via hepaticoje-

junostomy, choledochojejunostomy, intrahepatic segment
III/IV bypass, or rarely cholecystojejunostomy has been the
primary method of palliation for patients with unresectable
cholangiocarcinomas and biliary obstruction. Although
associated with the morbidity of a major operation, surgical
palliation generally lasts the remaining lifetime of the
patient [87]. Because most studies comparing nonsurgical
biliary stenting procedures with surgical biliary-enteric
bypass demonstrate similar palliative and survival results,
the indications for operative drainage have narrowed [88].
However, patients found to be unresectable at the time of
exploration remain ideal candidates for biliary-enteric
bypass. If an operative bypass is performed for palliation,
there may be a role for cholecystectomy in order to prevent
potential complications of cholecystitis.

Endoscopic biliary drainage with a self-expandable
metal endoprosthesis (metal stent) has become the favored
palliative drainage procedure, and it can be successfully per-
formed on most patients with a hilar obstruction. However,
the patency rates for hilar tumors are less than those achieved
for distal tumors [89, 90]. Hilar lesions often involve all the
major hilar ducts and require two or more stents to be placed
for adequate drainage [87, 91]; stents in this setting require
repeat intervention in about 25% of patients [89, 91, 92]. As
one example, stenting achieved successful palliation without
the need for reintervention in 69% of 36 patients with unre-
sectable hilar cholangiocarcinoma [93]. In select patients, a
combined percutaneous transhepatic and endoscopic
approach may provide the highest success rate for bypassing
these lesions. In addition, patients in whom internal stenting
cannot be performed or provides inadequate drainage
because of advanced tumor are candidates for percutaneous
external biliary drainage.

There has been debate over the use of plastic versus
metal stents, and several controlled clinical trials have
addressed this question [94-96]. Almost all of these studies
show that metal stents are associated with a longer patency
and, therefore, reduce the number of stent reinterventions
needed and the associated cost.
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The role for prophylactic gastrojejunostomy in patients
with cholangiocarcinoma is unclear. There are no data to
support its routine use in patients with hilar cholangiocarci-
noma, although one paper did find a higher incidence of
obstruction in this population of patients following radia-
tion therapy [97]. Patients with distal cholangiocarcinoma
may progress similarly to those with carcinoma of the pan-
creatic head. Prophylactic gastrojejunostomy is debated in
this population of patients [98, 99]. Selective, rather than
routine, gastrojejunostomy is recommended by most inves-
tigators for patients with periampullary tumors, such as 
distal cholangiocarcinoma.

Palliative Radiation Therapy and Chemotherapy
Patients who are unresectable due to locally advanced

disease but have no evidence of distant metastases may be
candidates for palliative radiation therapy. The majority of
studies that show benefit of this therapy use a combination
of external beam radiation and intraluminal 192Ir [87]. While
no controlled trials have examined this method, several
groups have demonstrated its feasibility [61, 100-102]. The
results of those studies are mixed, with the longest reported
median survival at 14.5 months [100]; other reports show
no survival benefit [101]. Higher doses of radiation may be
required in order to obtain a survival advantage. This was
illustrated by Alden and colleagues in a study of 24 patients
with extrahepatic cholangiocarcinoma who received post-
operative external beam radiation therapy, brachytherapy,
and 5-FU (with or without adriamycin or mitomycin C)
[103]. Patients who received doses of radiation higher than
55 Gy experienced a significantly greater 2-year survival
rate (28% versus 0%) [103].

While the survival benefit of palliative radiation ther-
apy is debated, there appears to be a role for radiation
therapy in the control of local disease. The use of radia-
tion therapy with or without concomitant chemotherapy
may contribute to biliary decompression and relieve pain
[82, 104]. Todoroki and colleagues reported significantly
better local control in patients with locally advanced
recurrent cholangiocarcinoma using radiotherapy (79%
versus 31%) [76], and other investigators have made sim-
ilar observations [100, 102, 103, 105]. In addition, a com-
bination of regional chemotherapy and conformational
radiotherapy has been reported to have promising results
for controlling local disease. In a small series of 22
patients, 11 of whom had cholangiocarcinoma, conforma-
tional radiation (1.5-1.65 Gy/fraction twice a day) directed
at liver lesions was combined with intrahepatic fluo-
rodeoxyuridine (0.2 mg/kg/day) [81]. Fifty percent of
patients receiving this regimen were free of hepatic 
progression after 2 years.

Radiation therapy alone or in combination with
regional chemotherapy is not appropriate for patients with
widespread disease, and debate over the routine use of pal-
liative radiotherapy in this patient population remains. For
patients with widespread disease, systemic chemotherapy is
an option; however, the reported response rates are poor
[106, 107]. In general, palliative systemic chemotherapy for
cholangiocarcinoma offers no benefit over biliary drainage
alone [108, 109]. However, some reports using 5-FU in
combination with other agents have suggested better
response rates than those using single-agent 5-FU [109-
115]. One study comparing best supportive care with 5-FU
and leucovorin (with etoposide for patients with a
Karnofsky performance status ≥70%) demonstrated a trend
toward superior survival in 37 patients with biliary tract
cancer (6.5 months versus 2.5 months, p = 0.10) [116].
Despite partial responses documented by objective tumor
shrinkage, no survival benefit has been attributed to these
regimens.

Leucovorin in combination with 5-FU has modest
activity in studies of patients with biliary tract cancers. In a
recent study of 28 patients with advanced tumors, 5-FU (375
mg/m2/day) was followed by leucovorin (35 mg/m2/day) on
days 1-5 every 3 weeks [111]. There were two complete
responses in that group and the overall response rate was
32%. However, a more recent series of 30 patients receiv-
ing this regimen showed only a 7% response rate [115]. The
response rate when cisplatin (100 mg/m2 on day 2) was
given with 5-FU (1 g/m2 every day for 5 days) was reported
as 24% [117]. A second trial evaluating cisplatin (60 mg/m2

on day 1 every 21 days) and epirubicin (50 mg/m2 given
with cisplatin) with 5-FU (200 mg/m2/day throughout treat-
ment) reported a response rate of 40%, with a median dura-
tion of response of 10 months [118]. The newest form of
platinum to be studied in biliary tract cancer is oxaliplatin.
Sixteen patients were treated with oxaliplatin (85 mg/m2 on
day 1) in combination with 5-FU (1.5-2 g/m2 over 22 hours
on days 1-2) and leucovorin (500 mg/m2 on day 1) [119].
Of the 16 patients, three (19%) responded and six others
achieved disease stabilization. The overall reported survival
was >9 months.

IFN-α given with 5-FU has been reported in several
series. In a regimen giving 5-FU (750 mg/m2/day on days 
1-5) and IFN-α2b (5 MU/m2 s.c. on days 1, 3, and 5) with
cycles repeated every 14 days, a partial response rate of 34%
was reported [109]. The addition of other drugs (cisplatin,
doxorubicin) to that regimen has been reported to result in
greater toxicities, but not a greater response rate [108].

There are preliminary data suggesting that gemcitabine
and docetaxel are active agents against cholangiocarcinoma. In
a phase II multicenter trial, gemcitabine (1,000 mg/m2/week
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for 3 out of 5 weeks) was given alone or gemcitabine (1,000
mg/m2 on days 1 and 8, every 21 days) was given with 
5-FU (400 mg/m2 bolus followed by 22-hour infusion of
600 mg/m2 every 21 days) and leucovorin (100 mg/m2 on
day 1 every 21 days) [120]. Partial responses occurred in
22% and 36% of patients, respectively. A second study that
evaluated docetaxel (100 mg/m2 every 21 days) in 25
patients with unresectable biliary tract carcinoma resulted
in two complete and three partial responses (20% overall
response rate) [121]. Unfortunately, it appears that the com-
bination of gemcitabine with docetaxel has minimal useful-
ness [122]. However, the combination of gemcitabine with
oxaliplatin showed promise in 33 patients with good per-
formance statuses and adequate hepatic function [123].
Responses were seen in 35.5% of 31 patients with measur-
able disease. In 23 patients with poor performance statuses,
the response rate was still 22%. Finally, a novel tumor
antibiotic, rebeccamycin analogue, produced responses in 3
of 27 patients treated and stable disease in 9 of the 27
patients (disease control in 45%) [124].

Photodynamic Therapy
Photodynamic therapy involves the injection of a pho-

tosensitizer followed by the endoscopic direct illumination
of the tumor bed with a specific wavelength of light. This
causes activation of the photosensitizing compound and the
generation of oxygen free radicals that kill cancer cells. In
recent studies of small numbers of patients with unre-
sectable cholangiocarcinoma with failed endoscopic stents,
photodynamic therapy induced a decrease in bilirubin lev-
els, improved quality of life, and led to a slightly better sur-
vival [125-127]. Another study failed to show such clinical

benefits, but the therapy did induce local tumor necrosis
[128]. However, those studies were not randomized, and
comparison in a randomized controlled fashion with other
palliative procedures is needed to define the real value of
this modality.

Recently, a report on the use of neoadjuvant photody-
namic therapy in seven patients with advanced cholangio-
carcinoma demonstrated local tumor response allowing a
margin-negative resection [129]. However, 17% of those
patients had recurred by 1 year. Further investigation is
needed in order to determine if photodynamic therapy is a
useful neoadjuvant tool.

SUMMARY

Cholangiocarcinoma is a rare tumor that continues to
present formidable challenges in diagnosis and treatment.
Newer radiological techniques including dynamic CT,
MRCP, and PET have been developed and are allowing
more reliable preoperative staging. In patients who are
potentially resectable, careful preoperative planning, poten-
tially including biliary drainage and PVE, should be carried
out in order to increase the possibility of achieving a histo-
logical margin-negative resection, as this is the patient’s
only hope for long-term survival. In general, there are only
sporadic reports of successful adjuvant or neoadjuvant
chemotherapy or radiation therapy. There are currently no
data supporting the routine use of neoadjuvant or adjuvant
therapies outside a clinical trial. These are avenues of study
that need to be undertaken. Similarly, palliative therapies
have failed to show any significant survival benefit, and
thus, the palliation of patients with unresectable cholangio-
carcinoma should be centered on quality-of-life concerns.
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Erratum

DIAGNOSIS AND TREATMENT OF CHOLANGIOCARCINOMA

The Oncologist 2004;9:43-57

On page 53, the last paragraph in the Photodynamic Therapy section should read, “However, 17% of those patients had
recurred by 1 year,” rather than, “However, 83% of those patients had recurred by 1 year.” In fact, 83% of patients had
tumor-free survival at one-year follow up in this study.  The authors would like to thank Dr. Marcus Wiedmann for bring-
ing this to their attention. The online version has been corrected in departure from print.
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