
 BRIEF ARTICLE

Percutaneous trans-hepatic bilateral biliary stenting in 
Bismuth Ⅳ malignant obstruction

Dimitrios Karnabatidis, Stavros Spiliopoulos, Paraskevi Katsakiori, Odissefs Romanos, Konstantinos Katsanos, 
Dimitrios Siablis 

Dimitrios Karnabatidis, Stavros Spiliopoulos, Paraskevi 
Katsakiori, Odissefs Romanos, Konstantinos Katsanos, 
Dimitrios Siablis, Department of Interventional Radiology, Pa-
tras University Hospital, 26504 Patras, Greece
Author contributions: Karnabatidis D, Spiliopoulos S, Kat-
sakiori P, Romanos O, Katsanos K and Siablis D contributed to 
conception and design, acquisition of data, analysis and inter-
pretation of data; Karnabatidis D, Spiliopoulos S and Katsanos 
K contributed to drafting the article, revising it critically for 
important intellectual content; Karnabatidis D and Siablis D 
contributed to final approval of the version to be published.
Correspondence to: Dimitrios Karnabatidis, MD, PhD, EBIR, 
FCIRSE, Assistant Professor of Interventional Radiology, De-
partment of Interventional Radiology, Patras University Hospital, 
26500 Patras, Greece. karnaby@med.upatras.gr
Telephone: +30-26-23603218  Fax: +30-26-23603218
Received: July 20, 2012            Revised: August 21, 2012
Accepted: November 25, 2012
Published online: March 27, 2013 

Abstract 
AIM: To investigate the clinical efficiency of percutane-
ous trans-hepatic bilateral biliary metallic stenting for 
the management of Bismuth Ⅳ malignant obstructive 
disease.

METHODS: Our hospital’s database was searched for 
all patients suffering from the inoperable malignant 
biliary obstruction Bismuth Ⅳ, and treated with per-
cutaneous bilateral trans-hepatic placement of self-
expandable nitinol stents. The indication for percutane-
ous stenting was an inoperable, malignant, symptom-
atic, biliary obstruction. An un-correctable coagulation 
disorder was the only absolute contra-indication for 
treatment. Bismuth grading was performed using mag-
netic resonance cholangiopancreatography. Computed 
tomography evaluation of the lesion and the dilatation 
status of the biliary tree was always performed prior 
to the procedure. All procedures were performed un-

der conscious sedation. A single trans-hepatic track 
technique was preferred (T-configuration stenting) and 
a second, contra-lateral trans-hepatic track (Y-config-
uration stenting) was used only in cases of inability 
to access the contra-lateral lobe using a single track 
technique. The study’s primary endpoints were clinical 
success, defined as a decrease in bilirubin levels within 
10 d and patient survival rates. Secondary endpoints 
included peri-procedural complications, primary and 
secondary patency rates. 

RESULTS: A total of 35 patients (18 female, 51.4%) 
with a mean age 69 ± 13 years (range 33-88) were 
included in the study. The procedures were performed 
between March 2000 and June 2008 and mean time 
follow-up was 13.5 ± 22.0 mo (range 0-96). The un-
derlying malignant disease was cholangiocarcinoma (n  
= 10), hepatocellular carcinoma (n  = 9), pancreatic 
carcinoma (n  = 5), gastric cancer (n  = 2), bile duct 
tumor (n  = 2), colorectal cancer (n  = 2), gallbladder 
carcinoma (n  = 2), lung cancer (n  = 1), breast can-
cer (n  = 1) or non-Hodgkin lymphoma (n  = 1). In all 
cases, various self-expandable bare metal stents with 
diameters ranging from 7 to 10 mm were used. Stents 
were placed in Y-configuration in 24/35 cases (68.6%) 
using two stents in 12/24 patients and three stents in 
12/24 cases (50%). A T-configuration stent placement 
was performed in 11/35 patients (31.4%), using two 
stents in 4/11 cases (36.4%) and three stents in 7/11 
cases (63.6%). Follow-up was available in all patients 
(35/35). Patient survival ranged from 0 to 1763 d and 
the mean survival time was 168 d. Clinical success 
rate was 77.1% (27/35 cases), and peri-procedural 
mortality rate was 5.7% (2/35 patients). Biliary re-
obstruction due to stent occlusion occurred in 25.7% 
of the cases (9/35 patients), while in 7/11 (63.6%) 
one additional percutaneous re-intervention due to 
stent occlusion resulting in clinical relapse of symptom-
atology was successfully performed. In the remaining 
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4/11 patients (36.4%) more than 1 additional reinter-
vention was performed. The median decrease of total 
serum bilirubin was 60.5% and occurred in 81.8% of 
the cases (27/33 patients). The median primary and 
secondary patency was 105 (range 0-719) and 181 d 
(range 5-1763), respectively. According to the Kaplan-
Meyer survival analysis, the estimated survival rate 
was 73.5%, 47.1% and 26.1% at 1, 6 and 12 mo 
respectively, while the 8-year survival rate was 4.9%. 
Major and minor complication rates were 5.7% (2/35 
patients) and 17.1% (6/35 patients), respectively. 

CONCLUSION: Percutaneous bilateral biliary stenting is 
a safe and clinically effective palliative approach in pa-
tients suffering from Bismuth Ⅳ malignant obstruction. 

© 2013 Baishideng. All rights reserved.
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INTRODUCTION
Malignant biliary tree obstruction occurs due to primary 
biliary or metastatic carcinomas. The most common 
causes of  this condition are cholangiocarcinoma, gall-
bladder cancer and pancreatic carcinoma[1]. Although 
surgery is indicated in many cases for the management 
of  malignant biliary obstruction, nearly 80% of  the 
patients are inoperable by the time of  diagnosis and 
the median survival ranges between 3 and 10 mo[2-4]. 
Minimally invasive decompression drainage modalities 
are established palliative methods for the management 
of  inoperable hilar lesions and include percutaneous 
trans-hepatic biliary drainage, endoscopic stricture 
stenting and percutaneous trans-hepatic biliary stenting 
(PTBS)[4-7]. Malignant obstructions of  the hepatic hilum 
are characterized by extremely poor prognosis result-
ing in a 5-year survival rate around 5%, and are also 
the most technically challenging biliary lesions for both 
endoscopic and interventional radiology management 
approaches[2]. Palliative decompression of  the biliary tree 
using metallic stents focuses on achieving relief  from 
obstruction-related pathology, in order to improve the 
patient’s quality of  life and survival. In Bismuth-Corlette 
Ⅲ and Ⅳ lesions the percutaneous trans-hepatic ap-
proach is the modality of  choice[8,9].

To date, data regarding percutaneous trans-hepatic 
bilateral stenting in Bismuth Ⅳ lesions are scarce and 
the clinical decision whether to drain both hepatic lobes 

remains controversial[10-12]. The present study investigated 
the safety and clinical efficiency of  palliative, percutaneous 
trans-hepatic bilateral metallic stenting, for the manage-
ment of  Bismuth Ⅳ malignant hilar obstructive disease.

MATERIALS AND METHODS
Board approval was obtained by the hospital’s Scientific 
and Ethics Committee. Our hospital’s databases were 
retrospectively searched for all patients suffering from 
Bismuth disease who were managed using percutane-
ous bilateral trans-hepatic placement of  self-expandable 
nitinol stents in the Interventional Radiology Unit. The 
indication for percutaneous stenting was an inoperable, 
malignant, symptomatic, biliary obstruction. An un-
correctable coagulation disorder was the only absolute 
contra-indication for treatment. The international nor-
malized ratio (INR) value required was < 1.5 and platelet 
count > 50 × 109/L. Bismuth grading was performed 
using magnetic resonance cholangiopancreatography. 
Computed tomography evaluation of  the lesion and 
the dilatation status of  the biliary tree were always per-
formed prior to the procedure. 

The patients were hospitalized at least 24 h before 
the drainage and were kept nil per mouth for at least 6 h 
prior to the procedure. Baseline pre-procedural labora-
tory tests included blood count, serum bilirubin, renal 
function and coagulation profile (INR, prothrombin 
time, partial thromboplastin time). Any clotting disorder 
was corrected appropriately. Prophylactic treatment with 
broad spectrum antibiotics (second-generation cepha-
losporin) was administrated 24 h prior to the procedure 
and continued for five days thereafter. Written informed 
consent was attained from all patients. All procedures 
were performed under conscious sedation using a com-
bination of  opioid analgesic (Fentanyl) and a sedative 
(Midazolam). Initial doses of  25-50 μg of  Fentanyl and 
1-2 mg of  Midazolam were administrated and these were 
repeated when needed. The access site (right or left lobe 
puncture) was chosen according to the pre-procedural 
imaging. A fine 21 G × 15 cm Chiba needle was utilized 
and ultrasound-guidance was mainly used in left-lobe ac-
cess. Following the initial diagnostic percutaneous trans-
hepatic cholangiography a single trans-hepatic track 
technique was preferred (T-configuration stenting) and a 
second, contra-lateral trans-hepatic track (Y-configuration 
stenting) was used only in cases of  inability to access the 
contra-lateral lobe using a single track technique. Access 
through the obstructed bile ducts to the small intestine 
was obtained using standard Interventional Radiology 
techniques and materials. In cases where bile tree infec-
tion was suspected, an external drainage catheter was 
positioned and stent placement was performed a few 
days later, following iv antibiotic therapy and bile tree de-
compression. Where no infection was suspected, moder-
ate balloon pre-dilatation and self-expandable bare metal 
stenting was performed. The Kissing balloon technique 
was used for pre-dilatation prior to Y-configuration 

115 March 27, 2013|Volume 5|Issue 3|WJH|www.wjgnet.com



stenting. At the end of  the procedure, a closed external-
internal drainage catheter was left in place and was re-
moved over-the-wire if  good stent patency, without any 
signs of  bleeding, was confirmed two days after. Post-
procedural laboratory tests were repeated every day until 
the patient’s discharge and monthly thereafter. In cases 
of  significant bilirubin level increase and/or cholangitis, 
re-evaluation with ultrasound and revision was per-
formed if  needed. 

The study’s primary endpoint was clinical success de-
fined as relief  or improvement from the initial symptoms 
and survival rates. Secondary endpoints included peri-
procedural 24 h major and minor complication rates, pri-
mary patency rates defined as the patency of  the deployed 
stents without any additional intervention and secondary 
patency rates defined as the stent patency following one 
additional percutaneous or endoscopic re-intervention 
due to clinical relapse of  the symptoms. Stents were 
considered patent in cases in which no increase in serum 
bilirubin levels or dilatation of  the intrahepatic ducts was 
noted. Complications were divided into major and minor 
according to the standards of  the Society of  Interven-
tional Radiology[13]. Statistical analysis was performed us-
ing dedicated statistical analysis software (GraphPad Prism 
version 5; San Diego, CA, United States). 

RESULTS
In total, 35 patients (18 female, 51.4%) with a mean age 
69 ± 13 years (range 33 to 88 years) were included in the 
study. All patients suffered from Bismuth Ⅳ type malig-
nant disease and were considered unsuitable for operation 
due to tumour extension and/or poor physical conditions. 
The procedures were performed between March 2000 
and June 2008 and mean time clinical follow-up was 13.5 
± 22.0 mo (range 0 to 96 mo). The underlying malignant 
disease was cholangio-carcinoma (n = 10), hepatocellular 
carcinoma (n = 9), pancreatic carcinoma (n = 5), gastric 
cancer (n = 2), bile duct tumour (n = 2), colorectal cancer 
(n = 2), gallbladder carcinoma (n = 2), lung cancer (n = 1), 
breast cancer (n = 1) or non-Hodgkin lymphoma (n = 1). 
Patient baseline demographics are analytically reported in 
Table 1. All procedures were performed by two senior in-

terventional radiologists. In all cases various self-expand-
able bare metal stents with diameters ranging from 7 to 
10 mm were used. Stents were placed in Y-configuration 
in 24/35 cases (68.6%) using two stents in 12/24 patients 
and three stents in 12/24 cases (50%). A T-configuration 
stent placement was performed in 11/35 patients (31.4%), 
using two stents in 4/11 cases (36.4%) and three stents in 
7/11 cases (63.6%). Follow-up was available in all patients 
(35/35). Patient survival ranged from 0 to 1763 d and the 
mean survival time was 168 d. According to the Kaplan-
Meyer survival analysis, the estimated survival rate was 
73.5%, 47.1% and 26.1% at 1, 6 and 12 mo respectively, 
while the 8 year survival rate was 4.9% (Figure 1). The 
clinical success rate was 77.1% (27/35 cases), as 2/35 
patients (5.7%) died within the first 24 h and in 6/33 pa-
tients (18.2%) a total serum bilirubin increase by 107% 
(range, 101%-112%), compared to baseline, was recorded. 
In 27/33 patients (81.8%) a decrease in total serum biliru-
bin level by 60.5% (range, 23%-92%) was noted, resulting 
in relief  or improvement of  symptoms. 

The median primary and secondary patency were 
105 d (range: 0 to 719 d) and 181 d (range: 100 to 1763 
d), respectively. During the follow-up period biliary re-
obstruction due to stent occlusion occurred in 25.7% 
of  cases (9/35 patients). In 7/11 (63.6%) one additional 
percutaneous re-intervention because of  stent occlu-
sion resulting in clinical relapse of  symptomatology was 
successfully performed. In the remaining 4/11 patients 
(36.4%) more than 1 additional reintervention was per-
formed. In three cases, 2 additional successful re-inter-
ventions were performed, while only one patient under-
went 3 additional re-interventions at 121, 305 and 526 d 
after the first stent insertion. The post-procedural, mean 
hospitalization period was of  10.2 ± 3.9 d. The peri-
procedural mortality rate was 5.7% (2/35 patients) as 
one patient died during the procedure due to heart fail-
ure and a second patient died a day after the procedure 
due to aspiration. The major complications rate was 5.7% 
(2/35 cases) as one patient developed septicaemia, was 
further hospitalized and successfully treated, while one 
patient developed a right hepatic artery pseudoaneurysm 
causing haemobilia. The latter was successfully treated 
with percutaneous endovascular coil embolization. Mi-

116 March 27, 2013|Volume 5|Issue 3|WJH|www.wjgnet.com

  Patients (n) 35
  Female 18/35 (51.4)
  Age (yr), mean ± SD 69 ± 13
  Tumor type
     Cholangiocarcinoma 10/35 (28.5)
     Hepatocellular carcinoma   9/35 (25.7)
     Pancreatic carcinoma   5/35 (14.3)
     Gastric cancer   2/35 (5.7)
     Bile duct cancer   2/35 (5.7)
     Colorectal cancer   2/35 (5.7)
     Gallbladder carcinoma   2/35 (5.7)
     Lung cancer   1/35 (2.8)
     Breast cancer   1/35 (2.8)
     Non-Hodgkin lymphoma   1/35 (2.8)

Table 1  Patients’ baseline demographics
Patient's survival
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Figure 1  Overall patients’ survival Kaplan-Meyer plot.
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nor complications (cholangitis) were observed in 6/35 
patients (17.1%) and were successfully managed using 
conservative antibiotic therapy. Procedural outcomes are 
analytically reported in Table 2.

DISCUSSION
The Bismuth-Corlette classification describes the exten-
sion of  malignant disease into the intrahepatic bile ducts.
In type Ⅳ disease the tumour extends from the conflu-
ence into both the right and left segmental hepatic ducts. 
Symptoms include severe jaundice, pruritus, cholangitis 
and right flank pain, rapidly leading to hepatic failure and 
death. Percutaneous biliary metallic stenting is the recom-
mended palliative decompression method in patients suf-
fering from Bismuth Ⅳ malignant obstructive jaundice, as 
it is characterized by lower technical failure and complica-
tion rates than the endoscopic approach[8,14]. Biliary drain-
age aims at the alleviation of  symptoms and the ameliora-
tion of  the patients’ quality of  life. In lesions involving 
both hepatic ducts a decision must made whether draining 
both hepatic lobes would improve palliation outcomes. 
In most cases the right hepatic duct drains 2/3 of  the 
hepatic parenchyma and therefore unilateral right drain-
age should be sufficient to produce the desired palliative 
effect[15]. However, an un-drained left side could incite 
cholangitis and bilateral stenting offers the opportunity 
to choose the most appropriate lobe for drainage in cases 
where any repeat procedures may be necessary[16]. In very 
advanced disease the clinical effectiveness of  single-lobe 
drainage remains controversial as some authors have re-
ported superior patency rates and clinical outcomes in pa-
tients with Bismuth type Ⅳ obstruction when both biliary 
ducts were stented[12]. Furthermore, in cases of  extensive 
right lobe tumour, unilateral right bile drainage could re-
sult in insufficient serum bilirubin level decrease, a clinical 
endpoint that has been identified as a main independent 
predictor of  survival[17]. On the other hand, single left lobe 
drainage is rarely sufficient to eliminate or ease obstruc-
tive symptoms. For these reasons even multi-segmental 
biliary stenting should be performed in cases in which the 

tumoral obstruction extends beyond the segmental ducts 
and neither Y- nor T-configuration techniques can ensure 
the adequate decompression of  the affected biliary tree 
(Figure 2). Few authors have investigated various tech-
niques to achieve a bi-lobar hepatic drain in an attempt 
to increase clinical effectiveness[1,18-20]. To date, there are 
insufficient data to support either of  the two percutane-
ous approaches in Bismuth Ⅳ lesions. This retrospective 
study was designed to investigate the clinical efficiency, 
as judged by survival and relief  from jaundice symptoms, 
following percutaneous bi-lobar stenting for the manage-
ment of  Bismuth Ⅳ malignant disease. Bismuth Ⅳ dis-
ease has been identified as an independent predictor of  
almost 5-fold increased mortality following PTBS[17]. In 
this series the mean survival time of  169 d is comparable 
and even superior to previously reported results involv-
ing patients with less advanced, Bismuth Ⅰ -Ⅳ, disease[2,3]. 
In addition, a very satisfactory 6- and 12 mo survival rate 
of  47.1% and 26.1% respectively was observed, while 
surprisingly 1 patient (4.9%) suffering from non-Hodgkin 
lymphoma was alive after 8 years of  follow-up. 

Furthermore, post-procedural clinical response was 
very encouraging. Serum total bilirubin level decrease 
was attained in almost 82% of  the cases with a mean 
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  Stents used (n)       48
  Stent deployment
     Y-configuration 18/35 (51.4%)
     T-configuration 17/35 (48.6%)
     Technical success 35/35 (100%)
     Clinical success 27/35 (77.1%)
     Decreased bilirubin levels 27/33 (81.8%)
     Serum bilirubin decrease    60.5% (23%-92%)
     Survival interval (d), mean (range)     168 (0-1763)
     6-mo survival rate       47.10%
     Primary patency (d), mean (range)     105 ( 0-719)
     Secondary patency (d), mean (range)     181 (100-1763)
     Peri-procedural death   2/35 (5.7%)
     Major complications   2/35 (5.7%)
     Minor complications   6/35 (17.1%)
     Hospitalization time (d), mean ± SD 10.2 ± 3.9

Table 2  Procedural details and outcomes A B

C D

Figure 2  Bismuth Ⅳ lesions. A: Percutaneous trans-hepatic cholangiography 
image demonstrating a Bismuth Ⅳ biliary obstruction; B: Right-sided approach; 
C: Multiple (n = 4) bilateral stenting in segmental ducts communicating with the 
stented common bile duct; D: Final fluoroscopic image demonstrating the flow 
of contrast medium into the duodenum.
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decrease of  61.3% ± 19.1%. The mean primary patency 
rate was 174.1 d, while biliary re-obstruction reoccurred 
in the 25.7% of  our patients. This is in accordance with 
the 11%-29% reoccurrence reported by Inal et al[12], in a 
study investigating 32 patients suffering from Bismuth 
Ⅳ biliary obstructions. The fact that this satisfactory 
clinical success rate was coupled with very low re-ob-
struction rates, stresses the clinical significance of  bilat-
eral decompression. 

Some issues regarding bilateral stenting still need to 
be addressed. For example, a higher risk of  complica-
tions following the bilateral approach has been reported, 
and some authors advocate that this risk should not be 
taken as even 30% of  functional liver parenchyma could 
be sufficient[1-6,20-25]. Nonetheless, although no control 
group was available, the authors support the notion that 
in the specific population of  end-stage, advanced, hilar 
disease, bilateral decompression was vital for the clinical 
success and survival rates achieved. Recently published 
data coming from a single-center study comparing endo-
scopic bilateral versus unilateral stent deployment dem-
onstrated the superior cumulative stent patency of  the 
bilateral approach, further supporting this suggestion[26]. 
Moreover, in our study, the long-term clinical effective-
ness was maintained by the successful revisions resulting 
in high secondary patency rates following stent occlu-
sion. In detail, stent re-occlusion due to tumour over-
growth was detected in 27.3% (9/33 cases) that were 
subsequently managed successfully, using percutaneous 
balloon dilatation and additional stenting.

Only bare metal stents are used in our department 
as their superiority over plastic endoprosthesis has been 
widely reported[18]. Covered stents could also be used in 
hilar lesions in a Y-configuration. Recent data regarding 
covered metal stents have demonstrated significantly 
lower re-intervention rates. However, they are associated 
with complications such as cholecystitis, pancreatitis and 
stent migration[22,23,27]. 

The majority of  the procedures were performed with 
a single right-sided access, following the pre-procedural 
imaging assessment. Major complication rates following 
biliary stenting ranges between 7% and 35%. In our study 
the safety of  the bilateral approach was demonstrated 
by the low procedure-related major complication rate of  
5.7%, considerably below the 10% threshold recommend-
ed for PTBS[7,23,28]. Peri-procedural mortality was 5.7%, 
while one patient died on the operating table from heart 
failure. This fact highlights the procedural risks, given that 
the majority of  these drainages are performed in end-
stage patients with poor general conditions.

The study’s limitations include the lack of  a predefined 
clinical and imaging follow-up, because of  the retrospec-
tive design, as well as the inability to obtain detailed data 
regarding the patients’ post-procedural quality of  life using 
dedicated questionnaires. However, as quality of  life in pa-
tients suffering from advanced cancer is mainly influenced 
by the frequency and length of  hospitalization, as well as 
and the need for repeated procedures, it is the authors’ 

belief  that this technique contributed to the patient’s qual-
ity of  life overall. Finally, further limitations of  this study 
were the possible bias generated by use of  various metallic 
stents and the lack of  a control group undergoing unilat-
eral stenting procedures, which would allow direct com-
parison between the two methods.

In conclusion, in the present study, bilateral PTBS us-
ing self-expandable metallic stents was proven a safe and 
clinically effective, minimally invasive palliative method 
for the management of  malignant, Bismuth Ⅳ, biliary ob-
struction.
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