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Abstract
Hilar cholangiocarcinomas are common tumors of the 
bile duct that are often unresectable at presentation. 
Palliation, therefore, remains the goal in the majority 
of these patients. Palliative treatment is particularly 
indicated in the presence of cholangitis and pruritus 
but is often also offered for high-grade jaundice and 
abdominal pain. Endoscopic drainage by placing stents 
at endoscopic retrograde cholangio-pancreatography 
(ERCP) is usually the preferred modality of palliation. 
However, for advanced disease, percutaneous stenting 
has been shown to be superior to endoscopic stenting. 
Endosonography-guided biliary drainage is emerging as 
an alternative technique, particularly when ERCP is not 
possible or fails. Metal stents are usually preferred over 
plastic stents, both for ERCP and for percutaneous bili-
ary drainage. There is no consensus as to whether it is 
necessary to place multiple stents within advanced hi-
lar blocks or whether unilateral stenting would suffice. 
However, recent data have suggested that, contrary to 
previous belief, it is useful to drain more than 50% of 
the liver volume for favorable long-term results. In the 
presence of cholangitis, it is beneficial to drain all of 
the obstructed biliary segments. Surgical bypass plays 
a limited role in palliation and is offered primarily as a 

segment Ⅲ bypass if, during a laparotomy for resec-
tion, the tumor is found to be unresectable. Photody-
namic therapy and, more recently, radiofrequency abla-
tion have been used as adjuvant therapies to improve 
the results of biliary stenting. The exact technique to 
be used for palliation is guided by the extent of the bili-
ary involvement (Bismuth class) and the availability of 
local expertise. 
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Core tip: The majority of patients with hilar cholangio-
carcinoma present in advanced stages and are candi-
dates for palliation only. The techniques of palliation, 
primarily at endoscopy or by percutaneous techniques, 
are evolving as better stents become available. Al-
ternate techniques, such as endosonography-guided 
procedures, are also becoming popular. Photodynamic 
therapy and radio-frequency ablation are also used to 
improve the results of biliary stents. This review article 
provides a consolidated picture of the present knowl-
edge in this field based on recent data.
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INTRODUCTION
Bile duct cancers at or around the confluence of  the right 
and left hepatic ducts are termed as hilar cholangiocarci-
nomas (HC) or Klatskin’s tumors. HC is the most com-
mon type of  bile duct cancer throughout the world and 
constitutes 46%-97% of  all bile duct cancers[1,2]. It has 
a particularly high prevalence in certain Asian countries, 
such as Thailand and China[3]. This could be related to 
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the liver fluke infestation in these areas. Due to the criti-
cal nature and site of  the disease, patients with HC suf-
fer greatly from progressive jaundice, anorexia, pruritus, 
cholangitis and liver failure. Unfortunately, a majority of  
HC cases manifest late and are diagnosed at a stage when 
curative resection is not possible[4,5]. Palliation, therefore, is 
the goal for this subset of  patients. This review addresses 
the indications, techniques and results of  various palliative 
methods. There are a number of  “grey zones” in the pal-
liative treatment of  HC; these have also been addressed. 

INDICATIONS FOR PALLIATION
Only approximately 20%-30% of  patients with HC are 
diagnosed at a stage when surgical resection is possible. 
Table 1 gives the criteria for surgical non-resectability[6]. 
Moreover, the associated co-morbidity often precludes 
any form of  surgery. While the median survival for re-
sected patients (R0) can be up to 4 years, for those with-
out the feasible option of  resection, survival is almost al-
ways less than 1 year[4,7]. Multi-detector CT scan (MDCT) 
and magnetic resonance imaging (MRI) with MR Cholan-
giography continue to be the most two accurate modali-
ties in the evaluation of  the stages and resectability of  
HC[8,9]. The accuracy of  predicting hepatic artery inva-
sion, portal vein involvement, lymph nodal metastasis 
and the extent of  biliary ductal spread is approximately 

85%-95% in both of  these approaches[8,9]. Endoscopic 
ultrasonography (EUS), positron emission tomography 
(PET) and diagnostic laparoscopy are additional means 
of  evaluating the resectability of  HC, but their role is not 
yet fully established[10-12]. 

Not every patient with unresectable HC needs pallia-
tive intervention. Patients with complications of  cholan-
gitis and intractable pruritus are definite candidates for 
palliation. Palliation is also often performed in patients 
with abdominal pain and high bilirubin with the hope of  
ameliorating their pain and sense of  well-being, respec-
tively. There are three established methods for the pallia-
tion of  HC: endoscopic insertion of  a stent, percutane-
ous placement of  biliary drainage and surgical bypass. 
Endosonography-guided procedures have been evolving 
as alternatives to these standard techniques.

ENDOSCOPIC PALLIATION BY STENTING
Before planning any palliative drainage, either by endos-
copy or percutaneously, it is mandatory to obtain a chol-
angiogram to define the extent of  biliary ductal involve-
ment. Magnetic resonance cholangio-pancreatography 
(MRCP) continues to be the most preferred investigation 
for this purpose, and HC has been classified as Bismuth 
type Ⅰ to type Ⅳ at cholangiogram (Figure 1).

Metal vs plastic stents
Both plastic stents (PS) and self-expanding metal stents 
(SEMS) have been used for biliary drainage (Figure 2). 
PS have smaller diameters (10-12 Fr), resulting in faster 
occlusions and a median patency time of  only 1.4 to 3 
mo[13]. SEMS have a wider diameter (8-10 mm), resulting 
in longer patency of  6-10 mo[13]. SEMS, which are used 
for HC, are uncovered with an open mesh, allowing the 
drainage of  side branches. Perdue et al[14], in a multicenter 
study involving 62 patients, compared metal stents with 
plastic stents in HC for 30 d outcomes. Adverse effects, 
including cholangitis, stent occlusion, migration, perfo-
ration and the need for reinterventions, occurred in a 
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Type Ⅰ Type Ⅱ

Type ⅢA Type ⅢB Type Ⅳ

Figure 1  Hilar Cholangicarcinoma-Bismuth classification. 
Type Ⅰ: Confluence of  right and  left hepatic duct  is  intact; 
Type Ⅱ: Right and left hepatic ducts are separated; Type Ⅲ: 
Tumor extends  into second degree branches of  right  (ⅢA) 
or  left (ⅢB) hepatic duct; Type Ⅳ:  Involvement of both side 
secondary branches.

  Bilateral hepatic duct involvement up to the secondary biliary radicles   
  (Bismuth type Ⅳ)
  Encasement or occlusion of the main portal vein (relative)
  Unilateral tumor extension to secondary biliary radicles (Bismuth 
  type Ⅲ) with contralateral portal vein or hepatic artery involvement or 
  encasement
  Hepatic lobar atrophy with contralateral portal vein or hepatic artery   
  involvement or encasement
  Hepatic lobar atrophy with contralateral tumor extension to the 
  secondary biliary radicles

Table 1  Criteria for non-resectability of hilar cholangiocarcinoma

Available from Aljiffry et al[6]. 



significantly higher proportion of  patients in the plastic 
stent group (39.3%), compared to metal stents (11.8%). 
These results were revalidated in a recent study from 
Thailand[15]. In this randomized study involving 108 pa-
tients, Sangchan et al[15] demonstrated that metal stents 
were better in terms of  success rate (70% vs 46%) and 
patient survival (126 d vs 49 d). In spite of  its high ini-
tial cost, SEMS are considered more cost-effective than 
PS. This result could be due to the greater success rate, 
shorter hospital stays, fewer blockages, fewer re-interven-
tions and lower antibiotic needs associated with SEMS. 
The superior cost-effectiveness of  SEMS compared to 
PS is particularly apparent if  patient survival is expected 
to be more than 4-6 mo. However, in situations where a 
decision of  palliation has not been made, plastic stents 
may be preferred because uncovered SEMS used for hilar 
blocks are not easily removable. 

Volume of drainage and number of stents (unilateral vs 
bilateral) 
For Bismuth type Ⅰ HC, it is obvious that one stent is 
sufficient to drain both lobes of  the liver because the 
confluence is patent. However, the placement of  single 
stent for Bismuth type Ⅱ to type Ⅳ HC would drain 
only a proportion of  liver; instead, multiple stents are 
often placed in these advanced HC patients. However, 
no consensus has been reached in terms of  the need for 
multiple stents. 

De Palma et al[16] reported better results with unilat-
eral stenting (vs bilateral stenting) in terms of  successful 
stent placement, effective drainage and complication 
rates (Table 2). However, approximately one-third of  the 
patients in this series had Bismuth type Ⅰ HC, leading to 
a bias in the study result. Contrary to this study, Naitoh 
et al[17] demonstrated a trend towards longer survival and 
lower cholangitis with bilateral, compared to unilateral, 
drainage. An important conclusion was drawn in a study 
by Chang et al[18], which showed that patients with HC 
faired very poorly, with high cholangitis rates (32%), high 
30 d mortality (30%) and poor survival (45 d) if  only one 
stent was placed after opacifying both sides of  the liver. 
This was in contrast to the other two groups, in which 
the opacified lobes were drained by one or two stents 
(Table 3). It therefore seems that any contrast placed in 
an obstructed system must be drained. An experienced 
endoscopist dealing with hilar blocks is always reluctant 
to inject any contrast until a guide wire has been negotiat-
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Figure 2  Stenting for hilar cholangiocarcinoma. A: Unilateral plastic stent; B: Bilateral plastic stents; C: Unilateral metal stent; D: Bilateral metal stents (previously 
placed percutaneous drains are still in place).

Figure 3  Hilar stricture: Unilateral metal stent 
placed in dilated left lobe duct. A: Left duct se-
lectively cannulated and showing dilated system; 
B: Metal stent being deployed  in  the  left ductal 
system.

Unilateral Bilateral P

  No. of pts    79   78 -
  Stent insertion (%)       88.6      76.9 0.041
  Successful drainage (%)       81.0      73.0 0.049
  Early complication (%)      18.9      26.9 0.026
  Survival (d) 140 142 0.482

Table 2  Unilateral vs  bilateral drainage for hilar cholan-
giocarcinoma

Available from De Palma et al[16].

A B

A B C D
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stenting a hilar block is considered one of  the most diffi-
cult. In a recent consensus, the American Society of  Gas-
trointestinal Endoscopy graded endoscopic hilar stenting 
as a level 3 ERCP procedure in terms of  complexity, with 
level 1 being the simplest and level 4 being most com-
plex[29]. In general, a higher level of  complexity is associ-
ated with a lower success rate and a higher complication 
rate[30]. Therefore, hilar stenting should be practiced only 
be experienced therapeutic endoscopists. 

A variety of  plastic and SEMS are available and have 
been used for the stenting in HC. In general, 10 Fr plas-
tic stent and uncovered SEMS are preferred. The distal 
end of  stents may be left in the duodenum or in distal 
bile duct, but the later situation may make reinterven-
tion more difficult. When more than one stent (plastic 
or SEMS) is to be placed, the stents are usually placed 
side by side (Figure 4). However, in the last few years, 
a new dual stent design called “stent-in-stent” has been 
developed for metal stenting[31,32] (Figure 5). In this de-
vice, the first stent has an open-cell design, allowing the 
second stent to pass easily through the first stent. In a 
recent study by Lee et al[33] from South Korea, stent-in-
stent technology for bilateral stenting was evaluated in 84 
patients with inoperable, high-grade HC. Technical and 
clinical success was achieved in 95.2% and 92.9% of  pa-
tients, respectively. The median survival and patency were 
noted to be 256 d and 239 d, respectively. Still, this new 
stent design can be problematic if  the first stent becomes 
occluded. In the study by Lee et al[33], 30.8% patients had 
an obstruction of  the primary biliary stents. For revision 
stenting, bilateral metal stents could be placed in 55%, 
while plastic stents were placed in the remaining pa-
tients[33]. 

It is important to institute antibiotic prophylaxis in 
patients with anticipated incomplete biliary drainage by 
any technique[34]. Antibiotics should be continued in cases 
of  incomplete biliary drainage. The choice of  antibiotics 
should be based on local hospital data. 

The occlusion of  metal stents, while more common 
and earlier with plastic stents, can still occur[35]. Blocked 
plastic stents should always be removed, and the bile 
ducts should be cleaned of  all sludge by a balloon. Then, 
a new plastic stent can be positioned. Metal stents, how-
ever, may be the better choice, particularly in the pres-
ence of  thick bile or purulent material. It may also be 
a good idea to temporarily place a nasobiliary drain for 
repeated flushing prior to restenting[35]. Uncovered SEMS 

ed well beyond the site of  the biliary obstruction. A study 
in India[19] demonstrated the importance of  contrast-free 
unilateral endoscopic palliation in Bismuth type II HC. 
In 18 patients submitting to this technique, successful 
drainage was achieved in all, with no cholangitis or 30 d 
mortality. 

Conventional teaching suggests that, in the absence 
of  cholangitis, it is only necessary to drain 25% of  the 
liver volume for the adequate palliation of  jaundice[20]. 
However, a recent study by Vienne et al[21] showed better 
results with the drainage of  more than half  of  the liver 
volume. More than a 50% drainage of  the liver volume 
was associated with a greater decrease in bilirubin levels, 
a lower incidence of  early cholangitis and longer patient 
survival compared to patients with less than a 50% drain-
age of  the liver volume. It is known that the right lobe, 
left lobe and caudate lobes of  liver constitute 55%-60%, 
30%-35% and approximately 10% of  the liver volume, 
respectively[22]. Incorporating this information in the re-
sults of  the study by Vienne et al[21], a significant propor-
tion of  patients should undergo the draining of  at least 
two segments and the placement of  more than one stent 
to achieve good long-term palliation. However, more data 
are needed in this respect. It is important to note that, in 
the presence of  cholangitis, all infected ductal systems 
need to be drained. 

It is important to select the appropriate segments of  
the liver that need to be drained when unilateral or in-
complete drainage is planned in patients with advanced 
HC (Bismuth type Ⅱ to type Ⅳ). It is advisable to select 
segments with dilated ductal systems and to avoid atro-
phic segments (Figure 3). MDCT or MRI can provide 
this useful information prior to palliative stenting[23,24]. A 
number of  studies with both PS and SEMS have shown 
the usefulness of  CT/MRCP-guided, selective biliary 
drainage (Table 4)[16,25,26]. This CT/MRCP approach can 
reduce the need for further intervention and has been 
found to be cost-effective compared to routine bilateral 
stenting[27]. A recent study[28] with a small number of  pa-
tients used air cholangiography rather than MRCP to act 
as a lower cost road map and found air cholangiography 
to be safe and effective with no cholangitis and no 30 d 
mortality or morbidity. 

Endoscopic stenting technique
Stents in HC are mostly introduced at endoscopy[23]. 
In terms of  the complexity of  endoscopic procedures, 

Group A Group B Group C

  n 32 29 37
  Early cholangitis 6% 0% 32%
  30-d mortality 0% 3% 30%
  Survival (d) 145 225 45

Table 3  Malignant hilar obstruction-1 stent or 2

  Ref. Hintze et al [25] Freeman et al [26] De Palma et al [16]

  No. of pts   35   35   61
  Stent Plastic Metal Metal
  Tech. success (%) 100 100   97
  Effective drain (%)   86   77   97
  Early cholangitis (%)     6     0     5
  Median patency (d) - 165 169
  Median survival (d) 300 150 140

Table 4  Computed tomography/magnetic resonance cholangio-
pancreatography -Guided Selective Unilateral Stenting

Group A: One lobe opacified and the same lobe drained; Group B: Both 
lobes opacified and both lobes drained; Group C: Both lobes opacified 
with just one lobe drained. Available from Chang et al[18].
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cannot be removed and therefore should be cleaned if  
they become clogged. However, it is advisable to place 
another stent through the blocked metal stent. The new 
stent could be either plastic or SEMS, depending upon 
the patient’s life expectancy.    

PERCUTANEOUS BILIARY DRAINAGE
With technical expertise, it is also possible to perform 
palliative intervention in HC by percutaneous techniques 
(Figure 6). Percutaneous procedures have the theoretical 
advantage of  precise lobar selection, which can result in 
less cholangitis. Moreover, the percutaneous approach 
can be performed with minimal sedation, which may be 
beneficial in an unstable patient. Alternatively, the percu-
taneous approach may be a two-step procedure with ex-
ternal drainage (percutaneous transhepatic biliary drain-
age) during first session, followed by internalization and 
subsequent stenting. Pain at the puncture site and the risk 
of  biliary peritonitis are additional concerns with the use 
of  percutaneous approach. 

Just as with the endoscopic data, the advantages of  
metal stents over plastic stents have been demonstrated 
in percutaneous approaches as well. Prolonged survival 

and lower morbidity have been shown with metal stents 
compared to plastic stents[36]. While using multiple SEMS 
percutaneously, stents may be placed side by side. How-
ever, a T or Y configuration (Figure 7), in which one 
stent crosses the block and the second stent only reaches 
the first stent or crosses from the left to the right ducts, 
have also been used successfully[37]. T or Y configuration 
stents have been shown to have a median patency of  279 
and 218 d and a median survival of  334 and 375 d, re-
spectively[38,39]. 

Few studies have compared percutaneous procedures 
with endoscopic techniques in HC, and no randomized 
controlled trials are available addressing this issue. A 
multicenter retrospective study[40] from South Korea has 
compared the results of  endoscopy vs percutaneous tech-
niques for advanced HC (Bismuth type Ⅲ and Ⅳ). In 
their 85 patients (endoscopy 44, percutaneous 41), they 
noted better results for percutaneous procedure, (com-
pared to endoscopy) with a significantly higher success 
rate (93% vs 77%, P = 0.049) and a trend towards a lesser 
cholangitis risk (22% vs 29.5%). Similar conclusions were 
drawn from two other studies from Asia[41,42]. Non-infec-
tive complications, such as bleeding and pancreatitis, were 
more frequent in the percutaneous group. This result 
suggests that, if  infective complication can be avoided by  
performing contrast-free cannulation, ERCP may have an 
advantage, even in advanced HC. 

In contrast to these results, endoscopy in general is 
the preferred approach for less advanced Bismuth type 
(Type Ⅰ and Ⅱ) HCs, mainly because endoscopy is a less 
invasive and faster procedure. However, no compara-
tive data are available, and local expertise usually guides 
the treatment approach in these patients. Occasionally, 
palliation after endoscopic stenting may be suboptimal 
due to the presence of  pus flakes, mucus or blood clots 
in the biliary ductal system. A temporary placement of  
a percutaneous catheter can allow repeated saline irriga-
tions and may enable effective biliary drainage. It must be 
recognized that HC requires a multidisciplinary approach, 
with close co-ordination between the endoscopist and ra-
diologist. For example, a failed endoscopic drainage after 
ductal opacification may result in suppurative cholangitis, 

Figure 4  Two metal stents placed side by side in a Type II Bismuth hilar cholangiocarcinoma. A: Magnetic resonance cholangiopancreaticography showing 
the stricture; B: Endoscopic view showing two metal stents placed side by side; C: X-ray showing two parallel stents with proximal ends in the right or  left ductal 
systems.

A B

A B C

Figure 5  Y stent (stent-in-stent) from Tae Woong Medical (South Korea) 
for Hilar Cholangiocarcinoma. A: Two stents one with open mesh in the mid-
dle (arrow) and other with normal mesh; B: Y stent system in which the normal 
mesh stent passes through the open mesh of the second stent.

Goenka MK et al . Palliation in hilar cholangiocarcinoma
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and an emergency percutaneous drainage may became 
mandatory.

ENDOSONOGRAPHY GUIDED BILIARY 
DRAINAGE
Endosonography (EUS)-guided biliary drainage is emerg-
ing as an alternative to ERCP and percutaneous biliary 
stenting[43-46]. In the present scenario, an EUS-guided pro-
cedure is performed only if  the ERCP fails in the pres-
ence of  a tight hilar block or distorted duodenal anatomy. 
It remains unclear if  EUS-guided drainage should be the 

second preferred modality or if  it should be performed 
only when the percutaneous procedure fails or is contra-
indicated. Prospective randomized trials are needed to 
solve this issue. 

The EUS technique involves the puncture of  the left 
hepatic ducts, usually through the gastric wall, i.e., hepati-
cogastrostomy. A guide wire is then passed through this 
tract. Stenting can then be achieved in one of  the three 
ways: (1) negotiating the wire across the hilar stricture and 
then passing it through the ampulla into the duodenum; 
the rendezvous procedure is then performed by catching 
the wire at the papilla, positioning the stent as in the ERCP 

Figure 6  Percutaneous stenting in Bismuth Type I hilar cholangiocarcinoma. A: Stent assembly; B: Cholangiogram showing the block; C: Guide wire being ne-
gotiated across the stricture; D: Balloon dilatation being performed; E: Stent (arrow) after deployment.

Figure 7  Percutaneous double stenting. A: X-ray showing the Y configuration of the stent (Boston Scientific MA, United States); B: Transverse limb of a T stent 
(Taewoong Medial, South Korea) showing the open mesh in the center; C: Assembly of a T stent showing the vertical stent passing through the open mesh of the 
transverse stent.

A B C

A B

C D E

Goenka MK et al . Palliation in hilar cholangiocarcinoma
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procedure[43,44]; (2) negotiating the wire across the hilar 
stricture and then placing the stent across the stricture[45]; 
or (3) placing the stent across the hepatico-jejunostomy 
itself  without negotiating the wire across the stricture[46]. 

In experienced hands, EUS-guided biliary drainage 
has a technical success rate of  70%-98%. However, up to 
20% of  patients can have complications, such as bile leak, 
biliary peritonitis, pneumoperitoneum, bleeding, pain or 
stent migration[43-50]. This complication rate is higher than 
that reported historically with ERCP. All types of  stents, 
including plastic, uncovered SEMS and covered (partial 
or total) SEMS, have been used. However, covered SEMS 
are usually preferred. Between the three techniques de-
scribed above, the rendezvous technique is more natural 
and is preferred; however, there are no comparative data 
with other techniques, and the procedure is more de-
manding[43,44]. 

EUS-guided procedures are exciting but still evolving. 
Because most of  the data are in the form of  a case series, 
prospective randomized studies are required to position 
the modality correctly in the management algorithm of  
hilar blocks.

SURGICAL BYPASS
Due to its invasiveness, surgical bypass has a very limited 
role to play in palliating hilar tumors. It is only accepted 
when all of  the other techniques described above have 
failed or are not available, as well as occasionally when 
laparotomy has been performed for curative intent but an 
unresectable tumor is revealed[51,52]. The various surgical 
drainage procedures that can be carried out include seg-
ment Ⅲ hepaticojejunostomy, stent placement across the 
tumor and sectoral duct (i.e., right anterior, right posterior 
or left hepatic duct) bypass. However, segment Ⅲ bypass 
is the preferred choice because it resolves jaundice in ap-
proximately two-thirds of  HC patients and has a median 
survival of  approximately 6.3 mo[53,54].

LOCAL ABLATIVE THERAPY
A few exciting techniques have been used to improve the 
results of  biliary stenting with the aim of  delaying stent 
blockage and prolonging patient survival. These tech-
niques include photodynamic therapy, radiofrequency 
ablation and chemo/radiotherapy. 

Photodynamic therapy
Photodynamic therapy (PDT) is a relatively new tech-
nique that has evolved over the last 10 years[55]. PDT uses 
a photosensitive agent that concentrates preferentially 
in malignant tumors. Subsequent photoactivation with 
red laser lights of  a specific wavelength[56] creates reac-
tive oxygen, leading to selective tumor cell death. Table 
5 summarizes some of  the studies[56-58] that have shown 
improved patient survival by the addition of  PDT to bili-
ary stenting. Studies have also shown improved quality of  
life after PDT[56,58]. In HC patients who have been treated 
with plastic stents, the stents should be removed tempo-
rarily for light delivery during PDT. In cases of  SEMS, 
PDT can be performed through the stent by adjusted 
the required light dose to compensate for the decreased 
transmission of  light[59]. A further moot point that should 
be addressed is whether these results can be reproduced 
in certain Asian countries, in which the sun does not af-
fect skin photosensitivity to the same extent as in the 
Western white population[57,60]. 

In general, PDT is preferred through the percutane-
ous route [compared to the endoscopic] because of  the 
lower chance of  laser tip fracture, the easy repeatability 
of  the procedure and the feasibility of  obtaining cholan-
giogram. Shim et al[61] showed that PDT using percutane-
ous cholangioscopy is safe and effective, improving qual-
ity of  life with a good median survival time (i.e., 558 ± 
178.8 d). Cholangitis, hemobilia and photosensitivity are 
known complications of  PDT. 

A recent study by Wagner et al[62] used temoporfin 
rather than conventional porfimer for PDT in 10 patients 
with HC. Temoporfin PDT was highly tumoricidal and 
had double the depth of  local tumor ablative effect, com-
pared to porfimer PDT. Infectious complications and 
skin photosensitivity were similar with both agents[62].

Radiofrequency ablation
Radiofrequency ablation (RFA) is an ablative procedure 
that is well established for treating small liver cancers. 
With the introduction of  an endoscopic probe for RFA 

Bismuth class

Type Ⅰ/Ⅱ Type Ⅲ/Ⅳ

Endoscopic biliary stents 
(Single or multiple with an 

aim to drain > 50% of liver)

Percutaneous drainage 
+/- local ablative therapy 

(PDT or RFA)

Metal’ if expected 
survival > 3 mo

Plastic, if expected 
survival < 3 mo

Figure 8  A simplified algorithm suggested for the palliation of Hilar Chol-
angiocarcinoma, based on Bismuth type. Additional percutaneous proce-
dures may be required if the endoscopic stenting results are suboptimal. PDT: 
Photodynamic therapy; RFA: Radiofrequency ablation.

Year No. of 
pts

Median survival (mo) P  value
Stenting 
alone 

Stenting 
with PDT

  Ortner et al[56] 2003 39 3 16 < 0.0001
  Cheon et al[57] 2004 47 10 18     0.0143
  Zoepf et al[58] 2005 32 7 21     0.0109

Table 5  Photodynamic therapy as an adjunct to biliary 
stenting: Improved survival

PDT: Photodynamic therapy.
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and the use of  a lower power setting with the existing 
generators, it is now possible to treat pancreatico-biliary 
cancers with this modality[63]. Within the bile duct, it has the 
potential of  improving stent patency by decreasing tumor 
ingrowth and benign epithelial hyperplasias. Steel et al[64] 
were the first to demonstrate its safety and efficacy in 
22 patients with biliary malignancy (pancreatic/cholan-
giocarcinoma). A recent study involving 20 patients with 
pancreatico-biliary malignancy (11 with cholangiocarci-
noma) showed a significant increase in bile duct diameter 
after RFA[65]. Further studies are required to revalidate 
these results, but the preliminary data are interesting. 

Chemo/radiotherapy
Radiotherapy has a very limited role in HC. Intraluminal 
brachytherapy has been delivered to cholangiocarci-
noma using Ir-S192 seeds, with a total dose of  30-50 Gy 
through the percutaneous route. Good short-term effects 
were demonstrated, showing prolonged stent patency and 
improved survival[66]. A number of  studies from Japan 
have shown better SEMS patency (10-18 mo vs 4-12 mo) 
after external beam radiotherapy[67,68].

Chemotherapy has been used in HC as a palliative 
therapy for both locally advanced cancers and metastatic 
disease[69]. However, most of  these studies involved case 
series with a heterogeneous mixture of  patients with 
HC or distal bile duct cancers, as well as pancreatic or 
gall bladder cancers. A retrospective study comparing a 
gemcitabine-based regimen with a cisplatin-based therapy 
and a fluoropyrimidine-based therapy clearly showed the 
gemcitabine-based regimen to be superior in terms of  the 
lowest fatality[70]. Gemcitabine has been used in combina-
tion with cisplatin, oxaliplatin or capecitabine to improve 
its efficacy[69]. Valle et al[71,72] compared gemcitabine with a 
combination of  gemcitabine with cisplatine in their two 
ABC trials, which were published sequentially. ABC-02 
trial by Valle et al[72], which involved 410 patients with ad-
vanced biliary cancers in a multicenter randomized phase 
Ⅲ study, clearly showed the superiority of  the combina-
tion over gemcitabine alone. The combination improved 
progression-free survival and overall survival by 30% 
over gemcitabine alone. Another multicenter trial from 
Japan[73] also demonstrated the superiority of  gemcitabine 
combined with cisplatin over gemcitabine alone in terms 
of  one year survival, median survival time, median 
progression-free survival time and overall response rate. 
These data have resulted in this combination being used 
as standard of  care chemotherapy for advanced cholan-
giocarcinoma, including HC. Gemcitabine-free combina-
tions, such as capecitabine with oxaliplatin, capecitabine 
with cisplatin and 5 fluorouracil with cisplatin, have also 
been used for bile duct cancers with modest results[69]. 
However, newer drugs are being investigated for bile duct 
cancers; these include erlotinib, cetuximab and bevaci-
zumab[69].

CONCLUSION
HC is the most common type of  malignancy of  the bile 

duct and is highly prevalent in the Eastern Hemisphere. 
Unfortunately, the majority of  patients with HC manifest 
too late for resection. Therefore, palliation is the goal in 
the majority of  patients. Palliation is usually performed 
with ERCP or through a percutaneous route. Figure 8 
shows our approach and suggested guidelines based on 
Bismuth types. For advanced HC (Bismuth type Ⅲ and 
Ⅳ), we prefer the percutaneous route because this has 
been shown to be superior to the endoscopic approach. 
For Bismuth type Ⅰ and Ⅱ, ERCP is usually preferred 
in view of  its being less invasive and faster. Generally, 
we prefer metal stents over plastic stents because of  the 
former’s documented better median patency and patient 
survival. Plastic stents are only offered when the ex-
pected survival is very short. Controversy continues as 
to whether single or multiple stents should be preferred 
for advanced HC. Recent data suggesting that better out-
comes will be obtained if  > 50% of  the liver is drained 
have made us change our policy such that we offer two 
stents in the majority of  patients. EUS-guided biliary 
drainage is also gradually emerging as an alternative mo-
dality. Percutaneous or EUS-guided biliary drainage is 
at present offered for all patients who fail ERCP or for 
patients who cannot undergo ERCP due to their altered 
anatomy or duodenal obstructions from tumors. A few 
reports showed that photodynamic therapy and radio-
frequency ablation could improve the patency of  biliary 
stenting and patient survival, suggesting that this proce-
dure should be considered in advanced tumors (Bismuth 
type III and Ⅳ). Local expertise is often the deciding fac-
tor for choosing one modality over the other. 
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