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	 Summary
	 Background:	 The aim of this study was to assess short- and long-term outcomes of malignant biliary obstruction 

(MBO) treatment by percutaneous transhepatic biliary stenting (PTBS) with uncovered self-
expandable metallic stents (SEMS), and to identify predictors of survival.

	 Material/Methods:	 A nine-year, single-centre study from a prospectively collected database included 222 patients with 
inoperable MBO treated by PTBS with uncovered nitinol SEMS.

	 Results:	 Technical and clinical success rates were 95.9% and 82.4%, respectively. The total rate of 
postprocedural complications was 14.4%. The mean durations of the primary and secondary stent 
patency were 114.7±15.1 and 146.4±21.2 days, respectively. The 30-day mortality rate was 15.3% 
with no procedure-related deaths. The mean estimated length of survival was 143.3±20.6 days. 
Independent predictors increasing the risk of death included higher than 115 µmol/L serum bilirubin 
2–5 days after biliary stenting (HR 3.274, P=0.019), distal (non-hilar) obstruction of the bile ducts (HR 
3.711, P=0.008), Bismuth-Corlette type IV stricture (HR 2.082, P=0.008), obstruction due to gallbladder 
cancer (HR 31.029, P=0.012) and only partial drainage of liver parenchyma (HR 4.158, P=0.040).

	 Conclusions:	 PTBS with uncovered SEMS is an effective and safe method for palliative treatment of MBO. Serum 
bilirubin higher than 115 µmol/L 2–5 days after the procedure has a significant negative impact 
on patients’ survival. Lower survival is also determined by distal bile duct obstruction, Bismuth–
Corlette type IV stricture, biliary obstruction caused by gallbladder cancer and when only partial 
liver drainage is applied.
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Background

Malignant biliary obstruction (MBO) can be caused by pri-
mary tumours (most frequently cholangiocarcinomas, gall-
bladder cancer and pancreatic carcinomas), metastases or 
compression of metastatic lymph nodes [1].

At the time of diagnosis, for the majority of patients, cura-
tive surgical treatment is not possible and the median sur-
vival time is short. Hence, palliative treatment, which is 
aimed at providing drainage of the obstructed ductal sys-
tem, is most frequently applied [2–4].
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Inoperable MBO is palliatively treated by performing a 
surgical bilioenteric bypass or by using minimally invasive 
methods such as percutaneous transhepatic biliary drain-
age (PTBD), endoscopic biliary stenting (EBS) or percuta-
neous transhepatic biliary stenting (PTBS). EBS constitutes 
the treatment of choice, while PTBS is most frequently 
applied in cases when EBS fails or is not technically feasi-
ble [5]. In addition, PTBS is the preferred method in cases 
of proximal (hilar) strictures (obstruction appearing at or 
around the bile duct confluence) [6]. Although PTBS can be 
performed with either plastic stents (PS) or self-expandable 
metallic stents (SEMS), the benefit of the latter is manifest-
ed by higher rates of successful drainage and longer sur-
vival [7].

It is clear from the field studies conducted so far that PTBS 
is an effective and safe procedure of palliation for patients 
with MBO. However, there are only few articles analysing 
predictors of survival. In addition, previous studies that 
analysed patient survival present outcomes that are con-
troversial, and there is as yet no general agreement regard-
ing either the technique of the procedure or the selection of 
patients.

The aim of our study was to assess short- and long-term 
outcomes of malignant biliary stricture treatment by per-
cutaneous transhepatic bile duct stenting with uncovered 
self-expandable metallic stents, and to identify predictors 
of patient survival.

Material and Methods

Patient population

The study included 222 patients treated by PTBS with 
uncovered nitinol SEMS. The indication for the percutane-
ous stenting was an inoperable malignant symptomatic bil-
iary obstruction. Clinical and epidemiological characteris-
tics of the enrolled patients are presented in Table 1.

Data collection and analysis

The study protocol was approved by the Institutional 
Ethics Committee (No. BEC-MF-240). From January 2007 to 
January 2016, data concerning PTBS procedures that were 
carried out in our institution were prospectively accumu-
lated. Data on poststenting complications, stent patency 
and patient survival were collected retrospectively from 
patients’ medical records and the National Cancer Registry.

The main objective of our study was to identify the predic-
tors of survival, including, age and sex, the disease lead-
ing to the biliary stricture, the level of bile duct obstruc-
tion, the type of liver parenchyma drainage (whole versus 
partial), the type of procedure (two-stage vs. one-stage), 
the level of serum bilirubin before and within 2–5 days 
after the intervention and the presence of postprocedural 
complications. Moreover, technical and clinical success of 
PTBS as well as stent patency duration, and the data on the 
repeated stenting and indications for it were analysed.

Technique

Twelve hours before the procedure and 48–72 hours after 
it, prophylactic intravenous antibiotics (cefuroxime 1.5 g, 
metronidazole 500 mg) were administered as part of a rou-
tine protocol. Before the procedure, the patient’s blood clot-
ting was examined, and in cases of clinically significant 
coagulopathy (an international normalized ratio [INR] 
greater than 1.5), stenting was not performed. Stents were 
inserted by a single-stage procedure in the presence of a 
medical team comprising of an interventional radiologist 
and abdominal surgeon. The procedures were performed 
with ultrasound and fluoroscopic guidance, with the 
patient under local anaesthesia and moderate (conscious) 
sedation. In some cases (in the presence of cholangitis, sep-
sis, interventional radiology suite not readily available for 
procedure, etc.), placement of the percutaneous cholangio-
stomy (external biliary drainage catheter) under ultrasound 
guidance by the surgeon and stenting under fluoroscopic 

Age 69.2 (13.1) years (range 26–99)

Males n=93 (41.9%)

Patients with PTCS prior to stenting (two-stage procedure) n=172 (77.5%)

Type of tumour Level of obstruction

Pancreatic cancer n=64 (28.8%) Proximal n=145 (65.3%)

Cholangiocarcinoma n=56 (25.2%) 	 Type I n=69 (31.1%)

Metastatic tumours in liver or LN n=51 (23%) 	 Type II n=22 (9.9%)

Gastric cancer n=22 (9.9%) 	 Type IIIa n=16 (7.2%)

Gallbladder cancer n=15 (6.8%) 	 Type IIIb n=21 (9.5%)

Hepatocellular carcinoma n=7 (3.2%) 	 Type IV n=17 (7.7%)

Papilla Vater cancer n=7 (3.2%) Distal n=77 (34.7%)

Table 1. Characteristics of patients (n=222) in the study group.

Age is expressed as mean (standard deviation). Proximal strictures are classified according to Bismuth-Corlette classification. PTCS – percutaneous 
transhepatic cholangiostomy; LN – lymph nodes.
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guidance by the interventional radiologist were performed 
as a two-stage procedure.

Depending on the tumour size and its localization, the right 
intercostal and/or left epigastric access was chosen. The 
initial percutaneous transhepatic bile duct puncture was 
performed with a 21-gauge needle. Then, with the help 
of different catheters and dilators, the 0.035-inch guide-
wire was advanced through the bile duct stricture into 
the duodenum. Before stent insertion, the stricture (occlu-
sion) was dilated with a balloon catheter that was pulled 
over the guidewire. Later, the catheter was removed, and 
the stent was inserted with the help of the same wire 
(Figure 1A–1D). In all cases, uncovered self-expandable 
metallic (nitinol) stents, including Epic® (Boston Scientific 
Corp., Natick, Massachusetts, USA), Protege® EverFlex® 

(EV3, Plymouth, Minnesota, USA), Absolute Pro® (Abbott 
Vascular, Santa Clara, California, USA) and Misago® 
(Terumo Europe NV, Leuven, Belgium), were used. The 
strictures of the common bile and common hepatic ducts 
were most frequently stented with 10-mm diameter stents, 
and the strictures of the lobar ducts (right and left hepat-
ic ducts) were stented with 7–8-mm diameter stents. The 
length of the stent was chosen according to the length of 
the lesion. Furthermore, in order to avoid overgrowth of 
the stent by the tumour bulk, we made use of prevailing 
recommendations to leave a “safe location zone” of at least 
2 cm equally over the upper and below the lower stricture 
pole when stenting [8]. On average, the procedure (cholan-
giography with PTBS) lasted 45.5 (27.7) minutes.

Figure 1. �Percutaneous transhepatic cholangiogram demonstrating a Bismuth-Corlette type I biliary obstruction (A), dilatation of the stricture 
with a balloon catheter that was pulled over the guidewire (B), stent insertion over a guidewire (C), and final fluoroscopic image 
demonstrating the flow of contrast medium into the duodenum (D).

A

C

B
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Technical and clinical success

The intervention was considered technically successful if 
the stent expanded at the intended location and provided 
successful bile drainage through the stented duct(s). The 
procedure was considered to be clinically successful if dur-
ing the first 2–5 days after stenting, the total serum biliru-
bin level had decreased by at least 10–15% in comparison 
to the initial level [9].

Complications

According to the guidelines of the Society of Interventional 
Radiology [10], the postprocedural complications were 
grouped into minor (do not cause long-term effects, treat-
ment is not necessary or, if necessary, is either minimal 
or involves only observation) and major (cause long-term 
adverse effects or death and require hospitalisation and 
treatment). Minor complications include bleeding with no 
need for haemotransfusion, biliovenous fistula and sub-
capsular bilioma. Major complications comprise acute hae-
mobilia, pancreatitis, pneumothorax, sepsis, liver abscess, 
cholecystitis, biliary peritonitis, bleeding requiring hae-
motransfusion, common bile duct rupture and cholangitis. 
Complications were evaluated during the first 30 days after 
the procedure.

Stent patency and survival

For the analysis of survival and stent patency duration, the 
Kaplan-Meier method was used, and the outcomes are pre-
sented with a standard error. The patient survival assess-
ment period lasted from the date of the procedure until 
either death or the end of the study. Primary stent patency 
was defined as the period of time (expressed in days) when 
the inserted stents remained patent without any additional 
intervention; secondary stent patency was defined as the 
period of time (expressed in days) when stents remained 
patent following one additional re-intervention (percutane-
ous or endoscopic). Stents were considered patent in cases 
in which no increase in serum bilirubin level or no dilata-
tion of intrahepatic ducts was registered. If obstruction or 
dislocation of the stent was not evident during the rest of 
the patient’s lifetime, stent patency duration was consid-
ered to be equal to the survival length.

Level of biliary obstruction

The lesions were defined as proximal (pertaining to the 
hilar area, “hilar”) if the tumours were above the cystic 
duct entrance location, and distal (“non-hilar”) if they 
were below that point. The type of the proximal duct stric-
ture was determined according to the Bismuth-Corlette 
classification.

Unilobar vs. bilobar stenting and whole-liver vs. partial-liver 
drainage

When analysing the method of liver parenchyma drainage, 
the patients were divided into two groups, as in the study 
conducted by Brountzos et al. [4]: 1) the partial-liver drain-
age group which included patients with Bismuth-Corlette 
type II to IV obstructions treated by unilobar (unilateral) 

stenting; and 2) the whole-liver drainage group, compris-
ing of patients with distal strictures, Bismuth-Corlette type 
I lesions and Bismuth-Corlette type II to IV obstructions 
treated by bilobar (bilateral) stenting.

One-stage vs. two-stage procedure

Patients were also divided into two-stage and one-stage 
groups. The first group comprised of patients who were 
treated by percutaneous transhepatic cholangiostomy 
(PTCS) prior to biliary stenting, while the second group 
included patients who were treated by direct stenting.

Statistical analysis

The statistical analysis was performed using the SPSS 
22.0 statistical package (IBM, Armonk, New York, USA). 
The normality of data distribution was checked using the 
Kolmogorov-Smirnov and Shapiro-Wilk tests. Normally dis-
tributed data are presented as means (standard deviation), 
and were compared with the paired and unpaired Student’s 
t-tests. Non-parametric data are presented as medians 
(interquartile range), and were compared using the Mann-
Whitney U-test for independent samples and the Wilcoxon 
signed-rank test for paired data. Categorical variables were 
compared using the chi-square test (c2) and Fisher’s exact 
test. Qualitative data are presented as absolute values and 
as percentages.

A receiver operating characteristic (ROC) curve was used 
for calculations of poststenting serum bilirubin cut-off 
value that best dichotomizes the positive and the nega-
tive patient outcomes (survival time >60 days, absence of 
major complications, clinical success of the procedure).

The univariate survival analysis was performed for the 
analysis of the impact of various factors upon patient sur-
vival. The log-rank (Mantel-Cox) test was used to deter-
mine statistically significant differences between the 
groups. In addition, multivariate analysis was performed 
using the Cox proportional hazards model to identify the 
independent predictors of survival.

The results were considered statistically significant at 
P<0.05.

Results

In total, 95.9% (n=213) of stenting cases were techni-
cally successful, while a positive therapeutic effect (clini-
cal success) was attained in 82.4% (n=183) of cases. From 
2 to 5 days after PTBS, the total serum bilirubin level 
decreased in 90.1% (n=200) of patients. The median total 
serum bilirubin level before stenting was 240 µmol/L 
(range 144.9–347), while it decreased to 123 µmol/L (range 
60.3–190) 2–5 days after PTBS. Both total and direct serum 
bilirubin levels decreased significantly (P<0.001), i.e., total 
bilirubin by 48.4% (range 18.4–66.2%) and direct bilirubin 
by 53.9% (range 27.7–71.3%).

The total rate of early poststenting complications was 14%. 
The most frequent minor complications included bleed-
ing with no need for haemotransfusion, while the most 
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common major complications were sepsis and cholangitis. 
The rates of complications which occurred after PTBS are 
presented in Table 2.

The mean duration of the estimated primary stent patency 
was 114.7±15.1 days (range 0–780 days). Cumulative pri-
mary patency rates after one, three and six months were 
74.2%, 41.9% and 24.9%, respectively. The mean period of 
secondary stent patency was 146.4±21.2 days. Cumulative 
secondary patency rates after one, three and six months 
were 81.4%, 47.3% and 30.4%, respectively.

Re-stenting was performed in 25 (11.3%) patients. In one 
patient, an additional stenting was performed twice. Stent 
occlusion (Figure 2A, 2B) was the most frequent cause for 
re-stenting and occurred in 16 patients (7.2%). The period 
leading to stent occlusion ranged between 4 and 264 days 
(mean 81 days). Three (1.4%) patients needed re-stenting 
because of stent dislocation, three (1.4%) patients had to 
undergo an additional procedure because of a stricture in a 

different location. Four (1.8%) patients needed re-stenting 
due to unsuccessful first PTBS procedure.

Thirty-four patients (15.3%) died within 30 days (range 
0–30 days, mean 12.1 days) of stent placement. One patient 
(0.5%) died during the first 24 hours after stenting because 
of preprocedural cholangitis that started to progress and 
later developed into septic shock. No deaths occurred due 
to the stent insertion procedure. The causes of death with-
in the first 30 days were as follows: poor condition due to 
advanced disease in 21 patients (9.5%), sepsis and cholan-
gitis in 9 (4.1%) patients, myocardial infarction and pulmo-
nary embolism in 2 (0.9%) patients each.

The mean estimated length of survival was 143.3±20.6 
days (range 0–780 days), while the median survival dura-
tion was 74±10.2 days. The overall survival rate of 
patients after 1, 3, 6 and 12 months was 81.7%, 47.3%, 
29.6% and 10.4%, respectively. The univariate survival 
analysis revealed that patients who suffered from gall-
bladder and gastric cancer had the shortest mean esti-
mated length of survival (61.6±12.3 days and 78.9±12.7 
days, respectively), while the longest survival was seen in 
patients diagnosed with cholangiocarcinoma (191.7±46.4 
days). We calculated that the 115-µmol/L cut-off value of 
total serum bilirubin 2–5 days after PTBS best dichoto-
mized the positive and the negative patient outcomes. Our 
analysis identified that survival of patients with post-
procedural serum bilirubin levels higher than 115 µmol/L 
was 116.2±29.9 days, compared to 183.5±33.5 days 
when bilirubin levels were 115 µmol/L or lower (P=0.005; 
Figure 3A). The survival analysis also revealed that the 
mean survival time of patients was statistically significant-
ly better when no complications occurred after stenting 
(221.9±75.8 days vs. 131.3±18 days, P=0.010; Figure 3B). 
Univariate survival analysis of patients grouped according 
to other characteristics is discussed in separate paragraphs 
below. Multivariate analysis was performed with all fac-
tors that were used in the univariate analysis. Independent 
predictors that increased the risk of death included dis-
tal obstruction of bile ducts, Bismuth-Corlette type IV 

Major complications (n=22) 9.9%

	 Sepsis (n=8) 3.6%

	 Cholangitis (n=7) 3.2%

	� Major bleeding (requiring haemotransfusion) 
(n=2) 0.9%

	 Acute haemobilia (n=2) 0.9%

	 Acute pancreatitis (n=2) 0.9%

	 Liver abscess (n=1) 0.5%

Minor complications (n=10) 4.5%

	� Minor bleeding (without haemotransfusion) 
(n=9) 4.1%

	 Biliovenous fistula (n=1) 0.5%

Table 2. Early (<30 days) procedure-related complications.

Figure 2. �A case of an 86-year-old woman diagnosed with a cholangiocarcinoma. Percutaneous transhepatic cholangiogram demonstrating re-
occlusion of the stent in the left and common hepatic duct (A); final fluoroscopic image demonstrating the flow of contrast medium into 
the duodenum after T-configured bilateral stent implantation (B).

A B
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stricture, biliary obstruction due to gallbladder cancer, 
only partial drainage of liver parenchyma, and more than 
115 µmol/L serum bilirubin 2–5 days after biliary stenting 
(Table 3).

When analysing the level of biliary obstruction, we identi-
fied that the mean survival time was considerably better 
in patients with proximal strictures compared to patients 
with distal strictures (186.4±33.4 days vs. 86.7±13.9 days, 
P=0.005; Figure 3C). Moreover, the mean primary stent 
patency time was also significantly longer when strictures 
were in proximal bile ducts (142.8±24.6 vs. 81.2±13.1 
days, respectively; P=0.020). Changes of serum bilirubin 
after stenting, primary stent patency and patient survival 
relating to the location of the bile duct obstruction are pre-
sented in Table 4.

When compared to unilobar stenting, a significantly long-
er mean patency time and survival duration were regis-
tered for patients with Bismuth-Corlette type III strictures 

treated by bilobar stenting (Table 4). Furthermore, a sig-
nificantly greater bilirubin level decrease was identified 
in bilaterally stented patients compared to unilaterally 
stented patients with Bismuth-Corlette type IV obstruction 
(Table 4). In addition, there was no statistically significant 
difference between the rate of complications in unilobar 
and bilobar patient groups (18.2% [n=4] vs. 20.4% [n=11], 
respectively; P=0.828). Considering the fact that obstruc-
tions that were treated by bilobar stenting were included 
into the whole-liver parenchyma drainage group, better 
outcomes were also obtained when comparing the whole-
liver drainage group with the partial-liver drainage group 
(Figure 3D, Table 4).

The comparison of patients treated by PTCS before stent-
ing (two-stage procedure) versus patients who were treated 
by direct stenting (one-stage procedure) with regard to the 
bilirubin percentage decrease did not establish a statisti-
cally significant difference (P=0.353). The mean primary 
stent patency time for patients in the two-stage group was 

Figure 3. �Overall survival with regard to: serum bilirubin levels after stenting (A), occurrence of early (<30 days) procedure-related complications 
(B), level of biliary obstruction (C) and method of liver parenchyma drainage (D). Differences between curves were statistically significant 
in all cases (P<0.05).

100

90

80

70

60

50

40

30

20

10

0
0 30 60 90 120 150 180 210 240

Time (days)

Serum bilirubin >115 µmol/L after stenting
Serum bilirubin <115 µmol/L after stenting

Early postprocedural complication
No early complication

Non-hilar (distal) srtictures
Hilar (proximal) srtictures

270 300 330 360 390 420 450

Cu
m

ul
at

ive
 su

rv
iva

l (
%

)
100

90

80

70

60

50

40

30

20

10

0
0 5 10 15 20 25 30

Time (days)

Cu
m

ul
at

ive
 su

rv
iva

l (
%

)

100

90

80

70

60

50

40

30

20

10

0
0 30 60 90 120 150 180 210 240

Time (days)

270 300 330 360 390 420 450 0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450

Cu
m

ul
at

ive
 su

rv
iva

l (
%

)

100

90

80

70

60

50

40

30

20

10

0

Time (days)

Cu
m

ul
at

ive
 su

rv
iva

l (
%

)
Partial-liver drainage
Whole-liver drainage

A

C

B

D

Original Article © Pol J Radiol, 2017; 82: 431-440

436



113.9±15.9 days, while that of the one-stage group patients 
was 121.3±36.4 days. The difference between the groups 
was not statistically significant (P=0.949). Similar results 
were obtained when comparing the survival, 135.7±20.1 
days vs. 175.9±55.1 days, respectively (P=0.153).

Discussion

Our study analysed the impact of various factors upon the 
overall survival of patients and established that the inde-
pendent predictors that increase the risk of death include 
distal obstruction of bile ducts, Bismuth-Corlette type IV 

stricture, biliary obstruction due to gallbladder cancer, 
only partial drainage of liver parenchyma and higher than 
115 µmol/L serum bilirubin 2–5 days after biliary stent-
ing. Indar et al. [11] examined the influence of baseline 
liver function tests on survival of patients and identified an 
inverse correlation only between serum bilirubin and over-
all survival. In contrast, our study revealed that patient 
survival was affected by high bilirubin levels not before 
but after the procedure. A study by Brountzos et al. [4] 
obtained findings that were similar to those in our study, 
i.e. the overall survival of patients was affected by high 
bilirubin level after PTBS (patients with serum bilirubin 

Hazard ratio 95% confidence interval P value

Age 1.023 0.999–1.049 0.062

Sex

	 Male
	 Female

Reference
1.439

–
0.834–2.482

–
0.191

Type of tumour

	 Cholangiocarcinoma
	 Gallbladder cancer
	 Gastric cancer
	 Pancreatic cancer
	 Metastatic tumours in liver or LN
	 Hepatocellular carcinoma
	 Papilla Vater cancer

Reference
31.029
8.031
1.557
1.560
1.072
1.014

–
2.143–449.273
0.738–87.390
0.633–3.829
0.559–4.352
0.358–3.213
0.325–3.164

–
0.012
0.087
0.335
0.396
0.901
0.981

Level of biliary obstruction

	 Proximal (“hilar”)
	 Distal (“non-hilar”)

Reference
3.711

–
1.988–4.566

–
0.008

Bismuth-Corlette classification

	 Type I
	 Type II
	 Type III
	 Type IV

Reference
0.518
1.677
2.082

–
0.179–1.502
0.533–5.280
1.208–3.589

–
0.226
0.377
0.008

Application of PTCS prior stenting (two-stage procedure)

	 Yes
	 No

Reference
1.082

–
0.492–2.382

–
0.844

Method of liver parenchyma drainage

	 Whole-liver
	 Partial-liver

Reference
4.158

–
1.84–20.588

–
0.040

Serum bilirubin levels at presentation 1.001 0.998–1.003 0.500

Serum bilirubin 2–5 days after stenting

	 <115 µmol/L
	 >115 µmol/L

Reference
3.274

–
1.822–5.882

–
0.019

Occurrence of early complications

	 Yes
	 No

Reference
1.925

–
0.793–4.675

–
0.148

Table 3. Independent prognostic factors for survival after PTBS (multivariate survival analysis using Cox’s regression model).

LN – lymph nodes; PTCS – percutaneous transhepatic cholangiostomy.
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levels of 68.4 µmol/L [4 mg/dL] or higher had a 3.64 times 
higher death risk) and by a Bismuth-Corlette type IV stric-
ture. The same study revealed that the age of patients also 
influenced the overall survival; however, this finding is not 
consistent with our results.

It is widely accepted that distal (common bile duct) and 
Bismuth-Corlette type I (common hepatic duct) strictures 
should be stented with a single stent. However, currently 
there are no clear recommendations on whether single or 
multiple stents (unilobar or bilobar drainage) should be 
inserted for Bismuth type II or higher lesions. The current 
European Society of Gastrointestinal Endoscopy (ESGE) 
clinical guidelines for biliary stenting [12] as well as the 
Asia-Pacific consensus recommendations for endoscopic and 
interventional management of hilar cholangiocarcinoma [13] 
indicate that the aim of the stenting is to drain an adequate 
volume of liver (at least 50%), irrespective of whether a bilo-
bar or unilobar metal stenting is performed. Although the 
majority (72.4%) of patients suffering from Bismuth types 
II–IV obstruction in our study were treated by unilobar 
stenting, more positive outcomes were established in the 
bilobar stenting group with regard to a more significant bili-
rubin level decrease after stenting (in patients with Bismuth 
IV obstruction) and higher stent patency as well as better 
patient survival time (in patients with Bismuth III stric-
tures). In addition, there was no statistically significant dif-
ference between the rates of complications in each group. 
However, if compared to unilobar stenting, bilobar stenting 
was not always technically successful, while the cases of 
the former were all successful in our study (88.9% vs. 100%, 
P=0.029). Accordingly, better outcomes of bilobar stenting 
were reflected by better results in the whole-liver drainage 
group compared with the partial-liver drainage group.

The common practice followed in our hospital is to perform 
two-stage procedures, especially when signs of cholangi-
tis and sepsis start to appear in patients who have MBO. 
In total, PTCS before stenting was performed in 77.5% 
of patients. However, the results obtained in our study 
revealed that neither patient survival time nor stent paten-
cy duration or the decrease in total serum bilirubin level 
benefited from PTCS performed before stenting, which is 
similar to the results obtained by Inal et al. [14].

Analysis of stent patency and survival in our study 
revealed unexpected statistically significant differ-
ences between the groups of patients with proximal and 
distal strictures. The mean duration of stent patency 
and the mean estimated patient survival time were sig-
nificantly higher in the group of patients with proxi-
mal strictures when compared to the group of patients 
with distal obstruction. A prospective long-term study 
by Lee et al. [15] obtained outcomes that were similar to 
those in our study, i.e. the stent patency duration was sig-
nificantly longer in the patients with hilar (proximal) stric-
tures (617 vs. 324 days, P<0.05). Patient survival was also 
slightly better in the group of patients with hilar (proximal) 
strictures; however, the difference was not statistically sig-
nificant (257 vs. 227 days, P>0.1). In addition, several other 
recent studies identified a slightly higher rate of survival 
in the group of patients with proximal strictures; never-
theless, the differences between the groups were again 
statistically insignificant [4,9]. There are several aspects to 
explain with regard to the better outcomes obtained in the 
proximal patient group in our study. Firstly, the common 
practice followed in our hospital in cases of distal MBO is 
to perform endoscopic biliary stenting (EBS); meanwhile, 
PTBS is usually performed in patients for whom EBS had 

Obstruction
type No. Decrease in TBIL levels after 

stenting, %
P

value Survival P
value

Primary 
patency 

P
value

Distal 77 	 52.4	 (32.7–65.4) – 	 86.7±13.9 – 	 81.2±13.1 –

Bismuth I 69 	 52.9	 (22–68.2) – 	 187.3±44 – 	 155.3±35.1 –

Bismuth II
Unilobar stenting
Bilobar stenting

22
19
3

	 34.5	 (7.9–57)
	 33.8	 (27.6–52.2)
	 39.1	 (19.2–58.3)

0.948
	 225.9±98.6
	 164.2±83

249.2 0.340

	 161.9±77.1
	 118.9±63.6

176.9 0.424

Bismuth III
Unilobar stenting
Bilobar stenting

37
25
12

	 38.5	 (8.8–60.6)
	 37.2	 (16.1–60.9)
	 43.4	 (12.1–61.9) 0.357

	 134.4±23
	 98.1±28
	 200.7±98.1 0.032

	 106.9±21
	 70±21.2
	 178.8±22 0.007

Bismuth IV
Unilobar stenting
Bilobar stenting

17
11
6

	 35.3	 (2.2–72.7)
	 22.0	 (7.4–67.3)
	 72.4	 (65–82.6) < 0.001

	 80.9±22.6
	 47±12
	 123±54.2 0.257

	 65.8±20.8
	 47±13.9
	 123±54.2

0.280

Method of liver parenchyma drainage

Partial-liver
Whole-liver 

55
167

	 35.6	 (0.5–60.9)
	 52.5	 (26.2–70) < 0.001

	 115.2±31.1
	 153.2±24.6 0.035

	 77.5±22.2
	 125.2±18 0.044

Table 4. �Percentage changes in total bilirubin values after stenting, survival and primary stent patency duration in patients with different types 
of obstruction treated with unilobar or bilobar stenting and partial- or whole-liver drainage. Similar table design was used in a study by 
Brountzos et al. [4].

TBIL – total bilirubin. Percentage changes in bilirubin values after stenting are expressed as median (interquartile range). Survival and primary 
stent patency are expressed as estimated mean ± standard error. The decrease in serum bilirubin levels was statistically significant for all types of 
obstruction according to the Bismuth-Corlette classification (P<0.05).
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failed, most frequently due to advanced disease or tumour 
overgrowth. With regard to the fact that the majority of 
patients suffered from advanced distal MBO, adequate 
bile drainage could be attained only with two (unsuc-
cessful EBS followed by PTBS) or even three (unsuccess-
ful EBS followed by PTCS and eventually PTBS) interven-
tions. Consequently, the survival time of patients in the 
distal group might have been affected by potentially more 
advanced disease, longer period required for the recon-
struction of adequate bile drainage and numerous inter-
ventions. Furthermore, in cases of bilaterally stented proxi-
mal obstructions, if one of the two stents becomes occlud-
ed, jaundice usually does not occur at once as the bile may 
drain through the other side. In contrast, in cases of dis-
tal strictures, if the only stent becomes occluded, jaundice 
occurs immediately [15]. These causes may also have an 
impact on patient survival and stent patency.

In most cases, the uncovered metallic stents recurrently 
occlude due to the formation of biliary sludge and tumour 
overgrowth or ingrowth into the stent. In our study, stent 
occlusion was confirmed in only 7% of patients. The mean 
duration of the primary state patency was 114.7 days. Our 
findings are consistent with the data in the literature, i.e. 
re-occlusion rate of 6–42% and mean stent patency time of 
82–382 days [8,15–17]. These outcomes indicate that biliary 
stenting with uncovered SEMS is associated with reasona-
bly low rates of stent migration and fair patency durations. 
Therefore, it is a suitable palliative option for patients with 
MBO because the majority of stents tend to remain patent 
at the time of the patient’s death and thus re-stenting and 
additional procedures are rarely required.

The vast majority of studies show that percutaneous inser-
tion of uncovered SEMS is technically successful in more 
than 95% of cases, and it is quite often indicated that the 
success rate is 100% [4,17–23]. Successful bile drainage and 
a significant decrease in serum bilirubin levels have been 
reported as being between 71% and 98% [3,24]. Findings 
of other studies demonstrate that procedure-related and 
early (<30 days) mortality rates after stenting are 0–6% 
and 0–39% [2,5,20–22,25], respectively. Results from the 

reviewed studies, as well as those achieved in the present 
study, reveal that PTBS is a potentially safe and effective 
palliative procedure. This is very important as patients 
with inoperable MBO have a short remaining life expec-
tancy and therefore the main treatment goals for these 
patients include relief of symptoms, improvement of their 
health-related quality of life, early discharge from hospital 
and, as a result, prevention of complications and repeated 
hospitalisations.

Our study has several limitations. Firstly, this study is ret-
rospective in nature and was carried out in only one cen-
tre. Furthermore, PTBS indications that could have been 
analysed as a factor affecting patients’ survival were not 
documented. In addition, the number of patients in the 
bilobar stenting group was quite small.

Conclusions

Our study confirmed that PTBS with uncovered SEMS 
is an effective and safe method of palliative treatment 
of patients with intrahepatic or extrahepatic bile duct 
obstruction caused by locally advanced primary or meta-
static tumours. Moreover, we identified that the bilirubin 
level before stenting has no significant effect upon patient 
survival. However, a serum bilirubin level higher than 115 
µmol/L 2–5 days after PTBS has a significant dismal impact 
on survival. Lower patient survival time is also determined 
by distal obstruction of the bile ducts, Bismuth-Corlette 
type IV strictures and biliary obstruction due to gallblad-
der cancer. We also determined that the whole-liver drain-
age method, in comparison to partial-liver drainage, as 
well as bilobar stenting compared to unilobar stenting, 
demonstrate better outcomes with regard to a more sig-
nificant decrease in the bilirubin level after stenting and 
higher stent patency duration, together with longer patient 
survival time. In addition, our study established that nei-
ther patient survival time nor stent patency duration or a 
decrease in total serum bilirubin level benefit from per-
cutaneous transhepatic cholangiostomy performed before 
stenting.
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