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Abstract
Cholangiocarcinoma is a complex disease, in most cases unresectable at the diagnosis. The cornerstone of
management is biliary drainage. The endoscopic approach, in particular, is the treatment of choice both
preoperatively and in the forms that require palliation. It makes use of a wide range of stents: plastic, metal selfexpanding, bare, covered. Complicated hilar strictures require appropriate work-up, technical skill, strategy.
Photodynamic therapy has proved to offer significant advantages in terms of survival and quality of life and favorable
results as neo-adjuvant and adjuvant therapy against a discrete tolerability and fewer side effects than
chemotherapy.

Keywords Cholangiocarcinoma; Endoscopic biliary drainage;
Photodynamic therapy; EUS; Quality of life

Introduction
Cholangiocarcinoma (CC) is a relatively rare tumor, being second
in frequency after hepatocarcinoma as regards to malignant liver
tumors and being responsible for approximately 3% of all
gastrointestinal invasive neoplasms [1].
It may affect both the intra- and extra-hepatic biliary tree. About
20-30% of them are localized in distal main biliary tract,
approximately 10% of them have an intra-hepatic involvement,
whereas about two thirds develop at the carrefour, being called
Klatskin tumors [2]
According to the Bismuth-Corlette classification [3], we recognize
four types, based on involvement of hepatic left and right ducts. This
classification is helpful not only in case of surgical treatment, but also
Endoscopic
No. of patients [%] [n =
SEMS [%]
85]

in view of stent insertion both endoscopically and percutaneously.
Endoscopic and percutaneous techniques allow access to obstructed
bile ducts for subsequent diagnostic and therapeutic procedures. Both
methods have advantages and disadvantages. Choosing between one
or the other depends on several factors, such as anatomy of the upper
gastrointestinal tract (for example, previous gastric resection), the
stricture site and local expertise. Percutaneous approach (PTC) is
more invasive and is usually adopted when endoscopic approach
(ERCP) has failed or it could fail due to the stenosis difficulty [4]. The
cornerstone of management is biliary drainage, both for symptomatic
relief and for prevention of potential hepatotoxicity due to the
chemotherapic agents, should the patient have an indication to
chemotherapy. Drainage achieved through PTC is deemed to have a
higher success rate than through ERCP. In a recent retrospective
comparison, however, no difference between the two techniques was
observed in terms of incidence of cholangitis, overall complications,
procedure-related mortality and stent patency [5] (Table1).

Percutaneous
SEMS [%]

P value

[n = 44]

[n = 41]

72 [84.7]

34 [77.3]

38 [92.7]

0.049

26 [30.6]

13 [29.5]

13 [31.7]

13 [31.7]

Cholangitis

22 [25.9]

13 [29.5]

9 [22.0]

0.424

Pancreatitis

2 [2.4]

0

Successful
palliation of
cholestasis
Procedure- related
complication
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Bleeding

2 [2.4]

0

1 [1.2]

1 [2.3]

0.138

Procedure-related
0

0.229

mortality

Table 1: [by Paik WH et al. Gastrointestinal Endoscopy 2009] Initial clinical outcomes after biliary decompression by biliary drainage procedure
[long-term clinical outcomes in 72 patients who underwent initial successful biliary decompression and in all 85 enrolled patients] SEMS: selfexpandable metal stent

Table 2a: No beneficial effect of biliary drainage in surgical candidates

Table 2b: No beneficial effect of biliary drainage in surgical candidates

Pre-operative biliary drainage
The physiopathological premise of a pre-operative biliary drainage
[PBD] should be to increase hepatic parenchyma resistance to
ischemia, allowing it to overcome the surgically-induced damage.
Through that way blood loss would also be reduced [6].
Part of the previous literature indeed, suggests a reduction of perioperative morbidity and mortality [7,8] when patients were sent to
surgery after undergoing a biliary drainage
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Coming to recent clinical studies, however, Liu et al. [9] – in a
review published in 2011 – concluded that – by and large – there is no
evidence of a clinical benefit in performing PBD in surgical candidates
[Table 2].
Series of Tables 2a-2d by Fei Liu [9] showing no beneficial effect of
biliary drainage in surgical candidates. Nevertheless, they identified a
few clinical exceptions, mainly portal embolization, a procedure used
to induce hypertrophia in residual segments in case of enlarged
hepatectomy, which is impaired by hyperbilirubinemia. The role of
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routine PBD in resectable hilar cholangiocarcinoma remains
controversial mainly due to the potential procedure–related morbidity
and mortality when using one of the three available methods

[percutaneous transhepatic biliary drainage-PTBD, endoscopic
retrograde biliary drainage-ERBD and endoscopic naso-biliary
drainage-ENBD].

Table 2c: No beneficial effect of biliary drainage in surgical candidates

Table 2d: No beneficial effect of biliary drainage in surgical candidates
Each of the above mentioned methods have some advantages over
the other in relation to the risk of complications, capability to clearly
define the correct tumor morphology and extension, patient
compliance and finally the surgeon’s preference and skillness.
The ENBD seems to be the most appropriate procedure of PBD,
because of the lower risk of tract tumor seeding and inflammatory
response [10]. However, it implies the following drawbacks that make
it unpopular and not accepted everywhere: poor tolerability, risk of
accidental removal and a long hospital stay. So far, ERBD and PTBD
continue to be the most common techniques worldwide adopted.
However, regardless of the surgical center’s preferred technique, the
main recommended concept is a short duration of PBD whenever a
surgical procedure is scheduled.
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In clinical practice, if the patient is due for surgery within two
weeks, biliary drainage is considered not indicated, mainly because it
carries a sensible complication rate [cholangitis, pancreatitis and
perforation] [11]. Otherwise, once the drainage is achieved, it needs a
certain time frame to act. In fact, Liu et al. [9], relying on a study of
Koyama[12], hypothesized a 4-6 weeks time necessary to the
hepatocyte in order to recover from damage secondary to prolonged
jaundice. A shorter interval could be insufficient, whereas a longer one
could expose the patient to the risk of infection. The studies that
analyzed pre-operative biliary drainage in hilar cholangiocarcinoma
patients undergoing surgical resection are described in Table 3.
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Studies which have analyzed preoperative biliary drainage in hilar cholangiocarcinoma patients undergoing surgical resection
References

Total number of

PBD
associated

Serum
bilirubin

Duration of

Postoper.

Postoperativ Infectious
e

patients with PBD

morbidity

before
surgery

PBD [d]

morbidity

complication complication survival
s
s

[mg/dL]

5-year

rate

Hochwald et al. Arch Surg 42 [PTBD 23; ERBD 13; intraoperative 3; ENBD 1; PTBD and
1999
ERBD 1; ERBD and ENBD 1]

Figueras et al. Liver Transpl 11 [PTBD 11]
2000

---

5.6 ± 0.9

---

90%

5%

52%

--

---

11 ± 9.4

16 ± 10

100%

9%

18%

25%

3.1

27.5

70%

3%

11%

---

---

48%

---

Ferrero et al. world J Surg 30 [PTBD 18; ERBD 7; ERBD 23%
2009
and PTBD 3;
intra-operative 2]
Kloek et al. j Gastrointest Surg 101
2010

76%

[PTBD 11; ERBD 90]

PTBD 1.1 ± PTBD
0.8;
[3-21];

11 ---

ERBD 1.3 ± ERBD 15 [4-29]
1.2

Grandadam et al. Ann Surg 12 [PTBD 12]
Oncol 2010

25%

4.1 ± 2.5

32 ± 9

13%

0

---

42%

Kawakami
et
Gastroenterol 2011

Total 40%

10.5

11.4

13%

3%

---

---

[PTBD 31%;

[2.2-29.3]

[1-154]

al.

J 128 [PTBD 48; ERBD

20; ENBD 60]

ERBD 65%;
ENBD 38%]
Ratti et al. Worl J Surg 2013

55 [PTBD 51; ERBD 4]

18%

3.4 ± 1.5

24 [10-36]

46%

5%

7%

29%

Farges et al. Br J Surg 2013

180 [PTBD 104; ERBD

33%

2.8

32

68%

9%

---

---

63; PTBD and ERBD

[1.2-5.6]

13]

Table 3: By Paik WH et al. Preoperative biliary drainage in hilar cholangiocarcinoma, World J Gastrointestinal Endosc 2014
All reports were retrospective studies. Data are expressed as mean ±
SD or median [range]. PBD: Preoperative biliary drainage; PTBD:
Percutaneous transhepatic biliary drainage; ERBD: Endoscopic
retrograde biliary drainage; ENBD: Endoscopic nasobiliary drainage.

Palliative endoscopic biliary drainage
Based on the fact that around 80% of hilar CCs are inoperable at the
time of diagnosis, most experiences in biliary stenting has taken place
in palliation cases. Different studies have shown self-expanding metals
stents (SEMS) to be more efficacious than plastic stents (PS) in the
management of malignant biliary strictures [13,14]. Likewise, also in
hilar complex malignant strictures SEMS have shown a longer
patency, a lower rate of re-intervention and longer survival [15,16].
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Of course plastic stents still have a role when diagnosis has not yet
been confirmed, when there is a chance of subsequent surgery and
when photodynamic therapy is in program.
In everyday clinical practice it is not infrequent that the endoscopic
biliary drainage is carried out without having a clear etiologic
diagnosis and an accurate staging of the lesion. For this reason,
choosing a “definitive” option (uncovered metal stents are not
removable) might compromise more appropriate solutions for the
patient.
Covered metal stents are on the other hand not feasible due to the
risk of occlusion of hepatic branches adjacent to the drained ones.
Finally, plastic stents could be substituted by metal stents in case of
occlusion of the former, once the diagnosis and prognosis are known,
confirming the indication thereof.
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Our institution is a secondary referral center representative of
Northern Italy scenario and serving a population of just above half a
million people. In the last 6 years 53 cases of cholangiocarcinoma [29
hilar, 18 located at the proximal common bile duct-CBD – 6 located at
the distal CBD] have been diagnosed over a period of time ranging
from January 2007 to December 2012. This is a figure in keeping with
the incidence reported in the United States, i.e. about 2 cases per
100000 people per year [17]. Uncovered SEMS were initially
positioned in 4 hilar cases and in 2 with a proximal CBD lesion; at this
latter site, 3 further SEMS were subsequently inserted in substitution
of obstructed plastic stents. None of the patients treated with SEMS
underwent restenting. Histology and/or cytology confirmed diagnosis
in 26 cases [49%], showing a doubtful finding in 7 further cases,
whereas in the remaining it relied on imaging studies and clinical
evidence. In a study by Domagk D et al. endoscopic transpapillary
forceps biopsies had a similar diagnostic sensitivity and a specificity of
100% [18], while brush cytology alone has a much lower sensitivity
[19]. The peroral cholangioscopy is suggested to have a higher
accuracy with regard to malignancy in patients with indeterminate
biliary lesions [20]. This might result advantageous in sparing further
investigations and in shortening the diagnostic work-up. A recent
prospective study, carried out by a group of Modena, Italy [21], shows
that the SpyGlass system has a high accuracy for diagnosing or
excluding malignancy in patients with indeterminate strictures or
equivocal ERCP findings. They report sensitivity, specificity, positive
predictive value and negative predictive value as 88, 94, 96 and 85%
respectively. A similar conclusion is expressed by a Korean group [22]
that conducted a small retrospective study. SpyGlass with SpyBite
biopsies are still under evaluation in our center. The major concern
about the system comes from the poor definition of the image. We
need a technological improvement of the equipment before it can be
considered a diagnostic standard.

Quality of life
There is growing evidence concerning improvement of quality of
life [QoL] thanks to biliary drainage. Few studies have evaluated it in
patients with malignant biliary obstruction, and variable methodology
and scores were employed. Only recently a specific European
Organization for Research and Treatment of Cancer [EORTC]
questionnaire for biliary tumors has been implemented, QLQ-Bil 21
[23], and we await results on its applicability in everyday clinical
experience.
Measurement of quality of life does not include only relief of itching
and cosmetic effects on jaundice, but also the consequences of the
disease on physical, relational and emotional well-being.
Whereas in distal malignant biliary strictures, the universal
approach is to relieve jaundice no matter what associated symptoms
are, with only few exceptions,[mainly the presence of a moribund
patient], in hilar complex strictures the management is more
articulated.
In particular, due to more difficult technical approaches and a
higher rate of procedure-related complications, the anatomy of the
lesion, a reasonable prognosis of the patient and the degree of both
invalidating and ancillary symptoms must all be taken into
consideration.

et al. [26] who conducted a study on quality of life in patients treated
with percutaneous drainage.
Negative aspects of endoscopic drainage include costs, complication
rates, hospitalization for treatment of complications, further
procedures for stent substitution due to clogging, migration, occlusion
of an undrained hepatic segment. In fact, patients who undergo stent
insertion might have a higher risk of cholangitis secondary to
manipulation of the biliary tree and stent occlusion than for natural
causes.
For these reasons we believe it is sound to be doubtful as regards
stent positioning in elderly patients whose only symptom is painful
jaundice or bed bound by irreversible disabilities. In these cases costs
and/or complications may outweigh benefits [27]

Pros and cons of unilateral and bilateral biliary
drainage
As far as Bismuth I strictures are concerned, there is unanimous
consent as to the fact that a single stent is sufficient.
In more proximal strictures the most popular approach is to drain
both hepatic lobes. Some Authors [28] have shown-in patients in
whom a “complete drainage” had been reached through two plastic
stents insertion – better survival, lower 30 days mortality, lower rate of
cholangitis, lower rate of death due to sepsis.
Taking special precautions other Authors [29] have come to
similarly encouraging results using a single stent: the operator should
choose the obstructed duct easiest to cannulate, aiming at draining at
least 25% of liver parenchyma [30]; administer antibiotic prophylaxis;
inject a very low amount of contrast medium to avoid inappropriate
filling of ducts not bound to be drained; once the access is gained,
relieve pressure of the obstructed segment aspirating bile; shorten
procedure times; perform aggressive treatment of the endoscopic
failure through percutaneous approach.
In other words, should both lobes be reached by contrast, stents
must be inserted bilaterally; if only one lobe is injected, unilateral
drainage could be sufficient.
French Authors, estimating through Ct-scan volumetry of
obstructed hepatic segments, have demonstrated that it is necessary to
drain more than 50% of liver volume to obtain an efficacious
palliation, particularly in Bismuth III strictures [31].
This implies almost invariably cannulation of two distinct liver
territories and underlines the importance of pre-ERCP imaging
[triphasic CT, cholangioRMN]. The latter allows tridimensional
visualization of biliary tree, which offers to the operator information
concerning which ducts to drain and which is wise to save injection to.
These concepts are expressed in the recent European Society of
Gastrointestinal Endoscopy guidelines to which we have
spontaneously aligned over time [32].
Endoscopic operating sequence [Figures 1-6]: the methodology
step-by-step is synthesized in our center through the acronimous
“igwapri sphidiste”: imaging, guide-wire, aspiration, proximal
injection [to the stricture], sphincterotomy, dilation, stenting.

Nowadays various authors consider the use of metal stents to
provide advantage in improving QoL [24,25] as well as survival
[15,16]. A different, less optimistic view has been suggested by Robson
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Figure 1: Hilar Structure

Figure 2: Guide-wires in left and right intra-hepatic ducts

Figure 4: Balloon dilation of left intra-hepatic duct

Figure 5: Positioning of first SEMS

Figure 3: Endoscopic dilation of right intra-hepatic duct

Figure 6: Positioning of second SEMS
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Endoscopic ultrasonography [EUS]

In conclusion, these EUS-guided procedures, although relatively
simple to describe in their logical sequence, are indeed invasive and
complex and require expert operators and an accurate selection of
patients.

Although EUS does not have a primary role in the treatment of CC,
it may be considered in case of failure of the endoscopic drainage. In
this context we need to mention the possibility to accomplish a EUSguided rendez-vous procedure, as well as novel and partly
experimental techniques of EUS-guided biliary drainage, which
include: EUS-guided choledoco-duodenostomy and EUS-guided
hepatico-gastrostomy.

Their role is still a second-line approach after ERCP failure and
possibly before PTBD.

EUS-guided rendez-vous – first described in 2004 [33] – consists of
a puncture of the obstructed biliary duct [after a failed ERCP-guided
access], passing in anterograde fashion a guide-wire through the
papilla to the duodenal lumen in order to make feasible a subsequent
ERCP. The aim of this procedure is to avoid a percutaneous transhepatic biliary drainage [PTBD], both less safe and less appreciated by
patients.

As stated above, CC has a dismal prognosis due to the fact that most
cases come to our attention when the disease has already progressed to
an inoperable stage. Furthermore, radiotherapy has shown
disappointing results, and chemotherapy has also been demonstrated
to be poorly effective only offering symptomatic palliation in
occasional reports [40,41].

Although biliary tree dilation makes EUS approach easier, the
possibility to get EUS-guided access even to a CBD with a less than 10
mm calibre has been described.
Global success rate of the procedure has been described in the range
of 80% [34]
EUS-guided biliary drainage [35] should be taken into
consideration only in patients with proved biliary obstruction and
after repeated failures of endoscopic drainage, with involvement of
expert operators.
Choledoco-duodenostomy may be carried out in case of distal CBD
obstruction , whereas – if the obstacle is proximal [hilar] – a EUSguided intra-hepatic drainage is necessary [Hepatico-gastrostomy].
Post-surgical modifications of gastro-duodenal anatomy
[gastrectomy with gastro-jejunostomy] make EUS-guided choledocoduodenostomy impossible, because EUS visualization of choledocus
typically occurs having the tip of the instrument in duodenal bulb or
distal stomach.
Choledoco-duodenostomy has been first described in 2001 [36].
More than 100 cases have been reported in the literature, and in expert
hands success rate is higher than 90% .
The technique implies positioning of a plastic or fully covered metal
stent, which creates a communication between the CBD and the
duodenal lumen. Possible complications are generally of mild degree
and include retro-or intra-peritoneal biliary leakage, stent clogging or
migration and may be treated either conservatively or endoscopically;
occasionally surgical intervention is required [frank peritonitis].
EUS-guided hepatico-gastrostomy has been described for the first
time in 2003 [37,38]; more than 50 cases have been described in the
literature, with – in expert hands-a success rate higher than 90% and a
complication rate of approximately 20%.
Regarding this kind of biliary drainage, the choice of positioning
SEMS is gaining more and more popularity [39], and this is mainly
due to three reasons: better prevention of biliary drainage; longer
patency; easier management of malfunctioning secondary to ingrowth
or obstruction.
The risk of biliary peritonitis, which is related to shortening and
subsequent dislocation of metal stent, must be taken in particular
consideration, due to its severity.
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Photodynamic therapy in cholangiocarcinoma

Biliary decompression-the main therapeutic goal in non-resectable
cases – unfortunately affects prognosis only marginally, improving
only slightly survival time [88-270 days in published series] [42].
Photodynamic therapy [PDT] is based on the injection of an
intravenous porphyrin photosensitizer, followed by the endoscopic
application of a particular wavelength light to the tumor tissue. The
interaction between light and the photoagent-presumably by means of
generation of oxygen free radicals – provokes cell death through a
mechanism of apoptosis. Other effects of this interaction include an
anti –angiogenetic effect and an immune-modulatory response,
mainly due to a decrease of interleukin-6, a bile duct epithelium
growth factor related to tumor mass.
After feasibility and promising phase II studies, the first
randomized trial of PDT in the management of CC, utilizing Photofrin
plus insertion of endoprosteses versus insertion of endoprostheses
alone, had to be terminated because the survival advantage of
additional PDT was highly significant [493 versus 98 days; p>0.0001],
in addition to a relevant amelioration of jaundice and quality of
everyday life [43].
These results have been confirmed in a subsequent European trial
[44], in which a different photosensitizer was used [photosan].
A third randomized trial carried out in Korea [45] further confirms
these figures [Table 4], whereas a study from Germany examines the
problem from a different angle, suggesting that PDT plus stent
insertion offers a similar survival to a R1/R2 surgical resection
[approximately 12 months] [46].
Prasad et al. [47] have analyzed factors associated with increased
survival after PDT: absence of a visible mass on imaging studies and a
short time between diagnosis and PDT turned out to indicate a better
response to treatment.
Further clinical aspects: A longer survival – although in a limited
series of patients – has been observed extending the number of PDT
sessions [beyond four ], associating in a few cases courses of
chemotherapy [52]. PDT has also been reported to have a favorable
outcome as adjuvant and neo-adjuvant therapy for CC, although
published series are indeed very limited and Bismuth subtypes variable
[42]. In the considered studies, palliative biliary stent placement was
performed with either plastic or uncovered metal stents, which have
shown a higher patency rate compared with the formers. However,
uncovered metal stents have the potential disadvantage of damaging
laser fibers used in PDT. Furthermore, stent removal is often necessary
during PDT courses, and this is not possible with uncovered metal
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stents. For these reasons, plastic stent insertion is recommended in
view of a possible PDT [53].
Study

Median Survival Time [days]
N

Reference

Study Design

Dumoulin

Historical

44

[48]

Control

[24/20]

Ortner
[43]

RCT

[PDT/Stent]

39
[20/19]
32

Zoepf [44]

RCT

Witzigmann

Controlled

124

[46]

Cohort design

[68/56]

Historical

48

Control

[19/29]

Controlled

40

Cohort design

[23/17*]

Historical

143

Control

[72/71]

Kahaleh [49]

Quyn [50]

Cheon [51]

[16/16]

PDT

Stent

Difference
means

297

168

493

Mean Bilirubin Decrease [mg/dL]
in

CI 95%

p value

PDT

Stent

Difference
means

129

2.29-255.7
1

0.05

-10.7

-5.8

98

395

172.07-61
7.93

0.00

-8.05

630

210

420

296.94-54
3.06

0.01

360

192

168

45.69
-290.31

486

222

264

425

169

294

219

in

CI 95%

p value

-4.9

-8.73--1.
07

0.01

-0.95

7.1

-9.27--4.
93

0.00

-1.45

-1.2

0.25

-7.38+6.88

0.95

0.01

-7.9

-4.3

-3.6

-6.83--0.
37

0.03

11.41-516.
59

0.04

-4.8

-6.5

1.7

+0.76+2.64

0.78

256

59.81-452.
19

0.01

/

/

/

/

/

75

39.79-106.
21

0.03

/

/

/

/

/

Table 4: Controlled trials of PDT in the treatment of cholangiocarcinoma
Tolerance: PDT seems to be a rather well-tolerated treatment, and
side-effects are fewer than with chemo-or radio-therapy. Reports of
cases of cholangitis have to be considered with caution, as they might
be due to co-existing intra-hepatic strictures or insufficient endoscopic
stenting after PDT.

3.

PDT main adverse reaction-is photosensitivity: For this reason,
treated patients should receive thorough explanations and advice.
Their domestic situation, daily activities and support of relatives must
be precisely assessed. Precautions and possible problems have to be
discussed. A sun screen has to be provided, and emphasis should be
put on the fact that the patient is highly photosensitive and sun creams
alone are not able to protect them.

5.

Conclusion
Trying to synthesize all the experiences available in the literature,
we can conclude that PDT – if available as a reasonable opportunity –
should be taken in serious consideration in patients with unresectable
hilar CC with a life expectancy of at least 3 months, provided the
option has been deeply discussed with the patient and an accurate
informed consent has been taken, with particular care in dealing with
precautions to be taken during treatment.

4.

6.
7.
8.
9.
10.
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