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ABSTRACT

Background and objective: Both the endoscopic and the 
percutaneous approach are widely accepted for the drainage of hilar 
tumors. Our primary objective was to report on the effectiveness 
and complications of these procedures. 

Methods: Prospective observational analysis of the endoscopic 
and/or percutaneous management of all hilar tumors treated at a 
referral hospital from October 2011 until October 2014. Group 
A included patients treated endoscopically and group B included 
patients treated with percutaneous drainage. The following variables 
were assessed: Effective biliary drainage rate, survival time and 
complications. 

Results: Group A comprised 40 patients and group B, 22 
patients. Overall success rate in achieving effective biliary drainage 
was 85% in group A and 90.9% in group B (p = 0.78). Five patients 
required a combined approach. In group A, the rate of effective 
drainage in patients with Bismuth IV-type tumors was 58.3%, while it 
was 81.8% in patients in group B (p = 0.44). There was no difference 
in mean survival between both groups. For group A, complication 
rate was 11.5%, whereas it was 2.94% for group B (p = 0.41). 

Conclusions: Endoscopic and percutaneous biliary drainage 
are both effective methods for the palliative treatment of patients 
with hilar tumors. However, for Bismuth IV-type strictures, 
percutaneous drainage proved to be safer and more effective.
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INTRODUCTION

Malignant strictures of the hepatic hilum are caused by 
a heterogeneous group of tumors that includes proximal 
primary carcinomas (Klatskin tumors), neoplasias extend-
ing to the biliary hilar bifurcation (gallbladder cancer) and 
metastatic tumors or malignant lymph nodes. These lesions 
are known as hilar tumors (HT) (1). They entail a poor 
prognosis since many patients die during the first year fol-

lowing diagnosis. Although surgery is the standard of care 
for curative treatment, in most cases the objective will be 
palliative treatment, since resectability is estimated to be 
less than 20% at the time of diagnosis (2). Biliary decom-
pression is useful not only to palliate pruritus or jaundice 
but also to alleviate other associated symptoms, such as 
anorexia and vomiting, thus allowing for a better quality 
of life for these patients (3).

To assess the extent of biliary involvement, CT and 
MR-cholangiography are needed. In 1975 Bismuth and 
Corlette established a classification for the management of 
these patients; according to the subtype of HT one could 
determine whether patients would benefit from an endo-
scopic biliary drainage (EBD) or from a percutaneous bil-
iary drainage (PBD) (4). 

Both EBD and PBD are minimally invasive techniques 
validated for the palliative treatment of HT (5), but we do not 
know for certain which is the procedure of choice. Although 
success rate is better with PBD, EBD offers better patient 
comfort and requires a shorter hospital stay (6). However, 
several studies have shown that EBD may be technically 
difficult in HT classified as Bismuth III-IV types and entails 
a higher risk of post-procedure cholangitis due to incomplete 
drainage of the opacified intrahepatic biliary tree (7,8). In 
his 1988 study, Deviere cautioned about this problem (9). 
Costamagna et al. proposed the initial endoscopic approach 
in Bismuth I type of HT, while in subtypes II, III and IV 
PBD would be safer and more effective (10). 

Current evidence suggests that minimally invasive man-
agement of HT should be performed at referral hospitals 
by a multidisciplinary team, experienced in endoscopic as 
well as percutaneous and surgical approaches (11). 

The objective of this paper is to report on the effective-
ness and safety of both EBD and PBD in the minimally 
invasive palliative treatment of HT.
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METHODS

We prospectively analyzed a cohort of patients with unresectable 
hilar tumors who consulted the Endoscopy Department of a large 
referral hospital from October 2011 to October 2014. According to 
the therapeutic procedure implemented, patients were assigned to 
one of two groups, group A: EBD and group B: PBD.

All patients with a diagnosis of unresectable HT were con-
secutively included. Unresectability criteria were determined by 
the extent of the disease according to imaging studies and/or the 
patient’s general condition. 

The Bismuth-Corlette classification was used to assess the type 
of hilar involvement (Fig. 1).

All patients were older than 18 years and all signed an informed 
consent form.

Variables assessed were: Effective biliary drainage, survival time, 
and complications.

Definition of events

Effective biliary drainage was defined as a 50% decrease in the 
level of initial total bilirubin after 2 weeks of treatment (6). 

Early and late complications were defined as undesired events 
occurring before and after 30 days of treatment, according to Cot-
ton’s criteria (12). Definitions were as follows:

–  Cholangitis: Fever (axillary temperature ≥ 38 °C) with no oth-
er obvious source of infection, persisting more than 24 hours 
post-procedure, and accompanied by abnormal or worsened 
liver function tests (6). 

–  Pancreatitis: Abdominal pain associated to a rise in serum 
amylase more than threefold the upper limit of normal, within 
24 hours of the procedure (12).

–  Hemorrhage: Clinically evident bleeding resulting in a drop 
of at least 2 g/dl in hemoglobin or requiring blood transfusion 

(13). 

Survival was estimated in months, since the moment of diagnosis 
of the HT until the patient’s death. 

General technical aspects regarding ERCP 
(endoscopic retrograde cholangiopancreatography) 
and PBD

Pre-procedure exams included the usual evaluation for anesthesia 
with an ECG and hemostasis testing. Wide spectrum prophylactic 
antibiotics were administered intravenously. 

Group A

All ERCP’s were performed with the patient in the prone position 
and a therapeutic duodenoscopy equipment was employed (4.2 mm 
channel). The contrast medium used for cholangiography was 68% 
Ioversol, 320 mg/ml, as a 50% dilution. Sphincterotomies were per-
formed using pure cut current. Two experienced endoscopists (per-
forming more than 300 exams per year) were in charge of the proce-
dures. After obtaining access to the biliary tree via cannulation with 
a sphincterotome and a hydrophilic guidewire, cholangiography was 
performed and characteristics of hilar strictures were assessed accord-
ing to Bismuth’s classification. After papillotomy, biliary drainage was 
performed by placing plastic or metal biliary stents (7, 8.5 and 10F) 
(Fig. 2). Whenever necessary, progressive dilatations were performed 
using Soehendra dilators and/or 8-10 mm biliary dilating balloons, 
followed by placement of a stent with the largest possible caliber. 
Stents’ length was determined according to the level of the stricture 
assessed by cholangiography. The type of stent (metal or plastic) was 
decided based on the patient’s performance status and device avail-
ability. Patients with a good performance status (as previously defined 
by the Departments of Oncology and Palliative Care) were candidates 
for metal stents. Prior to ERCP, tomographic images of all patients 
were analyzed and atrophy or hypertrophy (when present) of hepatic 
lobes was assessed. If one lobe was atrophic, its cannulation and con-
trast injection were avoided to minimize the risk of cholangitis. The 
primary goal of the procedure consisted in draining the hypertrophic 
(functioning) lobe. If there was no atrophy or hypertrophy, and when-
ever it was technically possible, both hepatic ducts were cannulated 
and drained (in Bismuth II-III-IV-types of HT). 

Group B

All PBD’s were performed with patients in the dorsal decubitus, 
with local anesthesia and neuroleptanalgesia. Biliary access was con-
firmed using a C-arm digital equipment and/or a portable echo machine. 
As contrast medium for the cholangiogram, we used 68% Ioversol, 320 
mg/ml, as a 50% dilution. After accessing the intrahepatic biliary tree 
with a Chiva needle and a hydrophilic guidewire, a cholangiogram was 
performed to assess the stricture’s characteristics. Subsequently, biliary 
drainage was performed using internal-external or external catheters, 
or self-expandable biliary stents as appropriate (Fig. 3).

–  Patients were followed since the intervention and until their 
death, via regular visits or telephone calls to the patient, his/
her relatives and/or the family physician.

–  The study was approved by our Hospital’s Research and Ethics 
Committee. All patients included gave their written informed 
consent. The protocol complies with the ethical guidelines of 
the 1975 Declaration of Helsinki (1983 revision). Fig. 1. Types of hilar tumors, according to Bismuth-Corlette’s classification.
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Statistical analysis

Data were analyzed using MedCalc® software, version 11.2.1.0 
(MedCalc Software; Broekstraat, Mariakerke, Belgium). Descrip-
tive statistical data were expressed as mean, median, standard 
deviation and range, as appropriate, and according to data distri-
bution as proportions and rates. The χ2 test was used for between-
group comparisons, and the Kaplan-Meier test was used to analyze 
patient survival. A p value < 0.05 was considered statistically 
significant. 

RESULTS

Group A included 40 patients and group B included 
22 patients. No difference between both groups was found 
in demographic variables or laboratory values (Table I).

A total of 52 procedures were performed in group A 
(1.3 procedures/patient) and 30 procedures were per-
formed in group B (1.36 procedures/patient).

Table II summarizes the number of patients in each 
group according to Bismuth’s classification.

Fig. 2. Hilar tumors approached endoscopically. A. Bismuth I HT, with placement of a 10 Fr, biliary stent. B. Bismuth II HT, with a guidewire in each hepatic 
duct, prior to stent placement. C. Bismuth IV HT. 

Fig. 3. Hilar tumors approached percutaneously. A. Bismuth I HT, with placement of an internal-external drainage. B. Bismuth IV HT, with placement of 
self-expandable biliary stents in each hepatic duct.

A B
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Table I. Demographic and laboratory variables in patients 
with hilar tumors

Groups Group A Group B p

Sex (F/M) 40 (24/16) 22 (10/12) NS

Age 67 (50-89) 65 (55-82) NS

ALP (UI/L) (SD) 876 ± 230 912 ± 261 NS

Bilirubin (mg/dl) (SD) 11.9 ± 4.5 12.8 ± 3.8 NS

ALP: Alkaline phosphatase; SD: Standard deviation.

Effective biliary drainage rate was 85% in group A, 
while it was 90.9% in group B. Five patients in group A 
required a combined approach with EBD and PBD (one 
Bismuth I and 4 Bismuth IV tumors), and one patient could 
not be drained with any of the two methods. The proce-
dure failed in 2 cases of group B (one patient crossed over 
from group A) and these patients, with no procedure-relat-
ed complications, died during the course of their disease.

In figure 4 we summarize the effective biliary drainage 
rate by Bismuth type subgroup in each arm. 

In group A, 13 patients (32.5%) received bare metal 
stents measuring 8, 10 and 12 cm in length x 10 mm in 
diameter. In one patient with a Bismuth IV tumor, 2 metal 
stents were placed in parallel, and adequate drainage from 
both hepatic lobes was achieved.

In 22 patients (55%) plastic stents were placed; of them 
17 were 10F, 4 were 8.5F and one was a 7F stent. All 
patients with Bismuth II, III and IV strictures (except for 
one) received double plastic stents, thus achieving bilateral 
drainage (Table III).

Among the 22 patients in group B, 11 received and 
internal-external biliary drainage (50%), 8 an external 

Table II. Patient subgroups according to Bismuth-Corlette’s 
classification

Bismuth Group A Group B p

I 23 (57.5%) 5 (22.8%) 0.0017

II 3 (7.5%) 3 (13.6%) NS

III 2 (5%) 3 (13.6%) NS

IV 12 (30%) 11 (50%) NS
Fig. 4. Effective drainage rate with EBD and PBD according to the type of 
HT (Bismuth-Corlette’s classification). 

Table III. Type of drainage used in group A

Bismuth
Result of 
drainage

N.° of 
patients

Plastic stents Metal stents Observations

I
Successful 22

8 patients 
with a 10F stent

9 patients with a 10 cm x 10 
mm stent

4 patients 
with an 8.5F stent

1 patient with an 8 cm x 10 
mm stent

Failed 1 Stenosis could not be crossed

II Successful 3
3 patients with a 

10F double stent*

III Successful 2
2 patients with a 10F

double stent*

IV

Successful 7

3 patients with a 10F double stent*
2 patients with a 12 cm x 10 

mm stent**

1 patient with two stents: 10F and 
8.5F*

1 patient with a 12 cm x 10 
mm double stent*

Failed
1 One 7F stent Cholangitis-death

4 Stenosis could not be crossed

*In all double stent cases, one was placed in the left hepatic duct and the other in the right hepatic duct. **In both cases, CT was performed before the procedure to 
define the dominant hepatic duct and a metal stent was placed in the respective hepatic duct.
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biliary drainage (36.34%), and in one case of a Bis-
muth IV tumor, self-expandable biliary stents were used 
(4.5%). 

In group A, complication rate was 11.5%. Four chol-
angitis (3 in patients with Bismuth IV type strictures) and 
1 liver abscess were reported, which required percutaneous 
drainage. There was one bleeding episode that required 
endoscopic treatment. In group B. complication rate was 
2.94% (one cholangitis in a patient with a Bismuth IV type 
stenosis with favorable response to antibiotic treatment). 
There were no deaths associated with the percutaneous 
procedure.

In group A mortality was 1.92%. There was one case of 
septicemia associated to a post-procedure cholangitis. That 
patient had a Bismuth IV hilar stricture, where only a size 
7F plastic stent could be placed in the left hepatic lobe. The 
patient’s poor general condition (due to his underlying dis-
ease) together with the rapid progression of the infection, 
did not allow to attempt a percutaneous drainage.

Mean survival for group A was 7.9 months, compared 
to 4.8 months for group B.

Combined approach (EBD + PBD)

Five patients required a simultaneous endoscopic and 
percutaneous approach. Four cases were Bismuth IV stric-
tures and one case was a Bismuth I stricture. 

–  Effective biliary drainage rate, adding the success 
achieved with each individual technique plus that 

obtained with the combined approach, was 95.16% 
(59/62 patients). 

–  All patients enrolled in the protocol were followed 
until their death.

–  Overall study results are summarized in table IV and 
in figure 5. 

DISCUSSION

Ideally, a palliative drainage should be simple and effec-
tive in alleviating obstructive cholestasis, entail a low mor-
bidity and mortality and maintain biliary permeability for 
as long as possible (14). Many authors consider EBD as 
the treatment of choice for neoplastic biliary obstruction 

(15,16). 

Table IV. Study results

Variables EBD PBD p

Patients (n) 40 22 NS

Bismuth IV patients (%) 30 50 NS

Effective drainage, total (%) 85 90.9 NS

Effective drainage in Bismuth IV (%) 58.3 81.8 NS

Complications (%) 11.5 2.9 NS

No. of cholangitis 4 1 NS

Survival in months 7.9 4.8 NS

EBD: Endoscopic biliary drainage; PBD: Percutaneous biliary drainage.

Fig. 5. Flow diagram.

Hilar tumors 
62

Group A
40 patients

EBD

Group B
22 patients

PBD

1 death due to sepsis
Favorable course with 

medical treatment

34/40 (85%)
Effective biliary 

drainage

6/40 (15%)
Failure of endoscopic 

drainage
5/6 patients 

are referred to 
percutaneous drainage

20/22 (90.9 %)
Effective biliary 

drainage

*2/22 (9.1 %)
Failure of 

percutaneous drainage

*One of these 2 patients had previously failed an attempt of endoscopic drainage.



Vol. 107, N.º 8, 2015 HILAR BILE DUCT TUMORS: ENDOSCOPIC OR PERCUTANEOUS DRAINAGE? A PROSPECTIVE ANALYSIS 493

Rev esp enfeRm Dig 2015; 107 (8): 488-494

However, Fockens et al. (17) explain that in types Bis-
muth III and IV hilar strictures, EBD may pose technical 
problems. In these patients, the risk of incomplete drain-
age after contrast injection in the intrahepatic biliary tree 
entails a high risk of post-ERCP cholangitis (18,19). 

In our report, failed attempts of endoscopic drainage 
prevailed in the group of patients with Bismuth IV type of 
strictures, in most cases because the obstruction could not 
be crossed. In only one case, the biliary tree, after contrast 
injection, could not be sufficiently drained with a 7F stent. 
Based on published data and our own results, we believe 
that with these tumors the minimum stent caliber to ensure 
biliary drainage is 8.5F, not only to prevent post-ERCP 
cholangitis, but also because the life span of a plastic stent 
is determined by its size.

In cases of HT involving the bifurcation and hepat-
ic branches (Bismuth types II-III-IV), the literature is 
controversial regarding whether the type of drainage 
should be unilateral (20-22) or bilateral (9,23,24). Sev-
eral authors claim that a drainage greater than 50% of 
the functioning liver volume should be achieved, as 
assessed by axial section images (25). In our study, bilat-
eral drainage was performed in all cases that were tech-
nically feasible. Unilateral drainage of the functioning 
lobe was performed in only 3 cases (all Bismuth IV type 
strictures). The 2 patients who received a metal stent did 
well, whereas the patient with a unilateral 7F plastic stent 
suffered the only lethal complication in the study. We 
believe it is essential to ensure drainage of the intrahe-
patic tree after contrast administration, and if the endo-
scopic method has not been effective enough, a combined 
approach should be used. 

We routinely evaluate the hepatic segments with axial 
computed tomography (CT) prior to endoscopy. When one 
lobe is dominant over another due to atrophy of the occlud-
ed segments and bilateral cannulation cannot be achieved, 
drainage of the dominant hepatic lobe is assigned priority. 

One prospective controlled study (26) and two retro-
spective studies (6,15) have compared EBD vs. PBD, 
including Bismuth II/III, III/IV and II-III-IV types of HT. 
The authors showed that in HT, PBD is safer and more 
effective. 

In agreement with the literature, we achieved high 
global rates of effective biliary drainage in both groups 
(EBD: 85% vs. PBD: 90.9%). However, when we analyzed 
the subgroup of patients with Bismuth IV type of hilar 
strictures, the percutaneous technique proved safer and 
more effective. As to Bismuth II and III types of HT, there 
seems to be no difference regarding the choice of drain-
age approach; although the endoscopic approach offers 
patients a better quality of life. A larger group of patients 
should be analyzed in order to confirm these conclusions.

In our study, cholangitis was the most frequent com-
plication. There were no cases of post-ERCP pancreatitis, 
possibly due to the characteristics of our population (elder-
ly patients with high bilirubin levels) and to the use of 

pure cut current when performing sphincterotomy (27). As 
in previous publications, our series showed no significant 
difference in survival among both groups.

The main limitations were our small sample size and 
the non-randomized protocol, which entails a source of 
–generally– selection bias or imprecisions. It is worth 
noting that among the percutaneous group, which includ-
ed less patients, more patients (Bismuth IV) had a tech-
nically difficult approach than among the endoscopic 
group. At our institution, with an independent Depart-
ment of Percutaneous Surgery, many Bismuth IV cases 
are managed directly with PBD, without attempting an 
endoscopic approach. Hence, this hindered the overall 
comparison of results.

Finally, the insufficient statistical power for the analysis 
of results is related to the small sample size, as previously 
mentioned. 

CONCLUSIONS

Hilar tumors are associated with a poor prognosis and 
limited survival of a few months. Both EBD and PBD are 
safe and effective methods for the palliative treatment of 
these tumors, mainly in the subgroups of Bismuth I, II and 
III strictures. The PBD is the treatment of choice for Bis-
muth IV type of HT. Referral centers for biliary disorders 
should have both drainage techniques available to manage 
patients with HT, since some patients will benefit from the 
combined approach. Randomized multicenter studies are 
needed to determine which is the palliative technique of 
choice.
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