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Abstract. – OBJECTIVE: Patients with proxi-
mal malignant jaundices are often diagnosed in 
an advanced stage and need biliary decompres-
sion treatments, such as percutaneous tran-
shepatic biliary drainage (PTBD) and bare metal 
stenting (BMS), to improve the hepatic function. 
Whether it is better to perform those two proce-
dures together or in a separate time, it is not well 
understood. The aim of this study was to investi-
gate the effectiveness and cost-benefit of a com-
bined “one-stage” PTBD/BMS procedure in pa-
tients with malignant jaundices.

PATIENTS AND METHODS: Forty-five pa-
tients with malignant jaundice treated with “one-
stage” PTBD/BMS were retrospectively enrolled 
to evaluate technical success, complications, 
survival, and length of hospitalization. 

RESULTS: A full technical success of the pro-
cedures was reported for all patients, with on-
ly one major complication among 45 treated 
patients. A better performance in terms of hos-
pitalization rate was achieved by the one-stage 
procedure compared to the two-stage, also re-
sulting in global saving of costs. A high survival 
rate was observed at the 3rd and 6th month (97.7% 
and 86.6%, respectively), with a median overall 
survival time of 271,58 days.

CONCLUSIONS: Our study shows that per-
forming PTBD/BMS as a “one-stage” procedure 
is useful, safe, and cost-effective with a high 
percentage of technical success and a similar 
occurrence of complications compared to the 
two-stage procedure.
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Introduction

Malignant jaundice occurs when there is a 
blockage of the biliary tree, either by direct tumor 
infiltration or by external compression. The most 
common causes of malignant biliary obstruction 
are cholangiocarcinoma and adenocarcinoma of 
the pancreatic head1. Other tumors, such as those 
of gallbladder, stomach, or intrahepatic metas-
tases or metastatic hilar lymph nodes have also 
been described as a possible cause of jaundice1.

Approximately 90% of those patients show bili-
ary symptoms, most commonly painless jaundice, 
while cholangitis may also occur in about 10% of 
the subjects2,3. In all cases, dilatation of the biliary 
ducts occurs and the bile is not able to correctly 
flow into the duodenum. Patients with jaundice 
are usually investigated with laboratory tests and 
imaging techniques; in all cases, hyper-bilirubin-
emia is detectable, while the typical onco-marker 
Carbohydrate antigen (CA) 19-9 may be initially 
higher or even normal3-23.

The first diagnostic approach to jaundice is 
made by ultrasonography, normally demonstrat-
ing intrahepatic biliary dilatation with a decom-
pressed distal bile duct; however, a second level 
imaging investigation is often necessary to bet-
ter define staging and the underlining cause of 
the biliary obstruction. For this purpose, multi-
slice computed tomography (MSCT) or magnetic 
resonance (MR) with cholangiopancreatography 
(MRCP)4 may be used, with a high level of sen-
sitivity, specificity (60-69%), and accuracy es-
pecially for determining the resectability of the 
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lesion4. MRCP is the best tool to delineate the in-
trahepatic extension of the tumor and to diagnose 
non-malignant causes of hilar obstruction16; how-
ever, it shows a low accuracy for the evaluation 
of vascular invasion, which in turn is among the 
main criteria for a surgical approach21. Converse-
ly, when MR and MSCT are performed together, 
they achieve up to 75% of accuracy to predict re-
sectability21.

Unfortunately, in a great number of cases, the 
malignant obstructive jaundice is detected when 
the disease is already at an advanced stage, and 
no surgery is indicated5. For those patients, biliary 
decompression treatments are strictly required to 
improve hepatic function and the effects of anti-tu-
mor therapies22. Percutaneous transhepatic biliary 
drainage (PTBD) and bare metal stenting (BMS) 
are treatments of choice for malignant obstructive 
jaundice, in particular of the proximal biliary tract, 
proving good clinical efficacy with a very limited 
patient suffering17,18, high technical/clinical success 
rate, and lower prevalence of infective complica-
tions compared with endoscopy7,8.

In many studies9-19, bare metal stents are su-
perior to plastic stents due to longer patency and 
lower reintervention rates; however, they are of-
ten placed 5-7 days after PTBD as a “two-stage” 
procedure10,11 to prevent complications, such as 
cholangitis12,13.

Since the “two-stage” procedure requires a 
second hospitalization, patients are more exposed 
to typical hospital complications, such as infec-
tions. This is why performing PTBD and BMS at 
the same time, as a “one-stage” procedure, may 
reduce either complications or the length of hos-
pital stay of those patients, possibly improving 
safety and efficacy14.

Despite those observations, whether it is better 
to perform those two procedures together or in a 
separate time, it is not well understood yet. The 
aim of our study was then to evaluate the effica-
cy, safety, and cost/benefit ratio of the “one-stage” 
procedure for the treatment of malignant hilar ob-
struction (MHO).

 

Patients and Methods

The research included 45 consecutive patients 
affected by MHO enrolled between January 2014 
and December 2016 (Table I).

The inclusion criteria for the study were: (1) pa-
tients aged 18-99 years, (2) proximal malignance 
obstruction level, (3) specific symptoms, such as 

jaundice and abdominal pain related to biliary ob-
struction, and (4) unresectable tumors or refusal 
of the surgical treatment.

The exclusion criteria included: (1) patients 
with distal obstruction and (2) patients who had 
undergone previous biliary drainage and/or stent 
procedures.

The level of obstruction was staged by a sec-
ond level imaging, such as CT and/or MRCP (Fig-
ures 1-3) to identify the biliary duct involvement 
through Bismuth-Corlette Classification2 (Fig-
ure 4); in all patients a histological assessment, 
performed by semiautomatic shearing needle 20 
Gauge, was also evaluated (Table II). Routine 
biochemical testing was also available for all pa-
tients, and informed consent to perform PTBD 
and BMS was obtained from all participants.

All patients have been treated by PTBD and 
BMS as a “one-stage” procedure according to the 
decision taken during our inter-disciplinary meet-
ing as the best current treatment for the patients. 
Any procedure has been in accordance with the 
scientific guidelines for palliation of MHO and 
in accordance with the Declaration of Helsinki. 
None of the patients or authors received any hon-
orary or economic benefits for participation in 
this study. The Local Ethics Committee approved 
the study.

PTBD and BMS 
Prophylactic antibiotics (ciprofloxacin, 200 

mg/IV, twice a day) were prescribed 24 h before 
the procedure and continued for 3 days after in 
all cases. Analgesics and antiemetics were also 

Table I. The baseline clinical patient characteristics of one 
stage procedure group.

Sex 31 M/14 F
Age (year) 74.09 (M 73.1: F: 78.4)
TB preoperative (mg/dl) 18.45 (2.15-34.77)
DB preoperative (mg/dl) 12 (0.76-26.3)
WBC (x1000 cell/mm3) 8.77 (4.23-18.91)
Hb (g/1 dL) 11.13 (7-14.4)
TB after 24 h (mg/dl) 7.54 (0.61-32.73)
DB after 24 h (mg/dl) 6.53 (0.32-17.15)
RCP  6.53 (0.21-27.25)
TB 1 month (mg/dl) 2.02 (0.55-5.32)
TB 3 month (mg/dl) 3.17 (0.6-9.37)
TB 6 month (mg/dl) 4.66 (0.75-16.31)
TB 12 month (mg/dl) 2.64 (0.65-9.7)
Hospitalization Time (day) 12.75 (5-30)

(M: males; F: females; TB: total bilirubin; DB: direct 
bilirubin; WBC: white body cells; Hb: Hemoglobin; RCP: 
Reactive C Protein).
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administered in saline infusion 30 min before the 
beginning of the procedure (Tramadol Hydro-
chloride 50 mg and Metoclopramide 10 mg)15. Us-
ing an angiographic suite and a digital subtraction 
X-ray system (Allura Xper FD20; Philips, Eind-
hoven, the Netherlands), percutaneous transhe-
patic biliary catheterism was performed after a 
preliminary ultrasound-guided intradermal injec-
tion of 10 ml of lidocaine 1% into site of percuta-
neous approach. Transhepatic approach was made 
by a bracket-assisted puncture with a 21-Gauge 
Chiba needle under ultrasound assistance, with a 
further injection of 2-5 ml of a 50% solution con-
trast medium, obtaining initial opacification of 
the bile ducts. Once the target bile duct was ac-
cessed, a 0.018 nitinol guide-wire was advanced 
into the duct, and a 4 French coaxial system was 
positioned under fluoroscopic guidance (Figure 
5a and 5b). Then, a 7 French valved sheath was 
replaced inside the hydrophilic 0.035 guide wire 
to perform cholangiography, to confirm the level 
of stricture, and to resolve stenosis.

Then, the hydrophilic wire was replaced with a 
stiffer one, across the 5 French hydrophilic diag-

nostic catheter, to support interventional proceed-
ings. Conscious sedation was performed by hyp-
notic and analgesic dose of Propofol 20 mg, during 
continuous O2 saturation monitoring. Length of 
stenosis, measured by post-processed semiauto-
matic analysis software (Philips X-per App, Eind-
hoven, the Netherlands) and of stenting, were also 
available (Figure 6). Cholangiography through 
the sheath after stent deployment was used to as-
sess the stent patency. If the contrast medium did 
not flow through the stent, an additional coaxial 
stent was placed. All strictures were subjected to 
balloon-catheter dilation achieving a good sealing 
of the stents. If the flow of contrast medium was 

Table II. Histological assessment of tumors and sexual 
prevalence in patients.

Hilar cholangiocarcinoma (Klatskin tumor) 26 M/11 F
Colorectal liver metastases 3 M/1 F
Gallbladder tumor 0 M/2 F
Hilar lymph nodes metastases 2 M/0 F

Figure 1. MRCP study of biliary system shows dilation of 
biliary ducts (small arrow).

Figure 2. MRCP: main biliary duct stenosis (big arrow).

Figure 3. MR T1 late contrast phased axial shows the dila-
tion of intrahepatic biliary ducts (small arrow).
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satisfactory, the vascular sheath was removed, 
and an 8.5-10 French external-internal drainage 
just below the duodenal papilla was placed (Fig-
ure 7) to proceed with saline lavage for 48 h.

Statistical Analysis
All variables are summarized as mean or indi-

cated as minimum/maximum value. Categorical 
variables are summarized as percentages. Vari-
ables were compared between the two patients’ 
groups by the Bartlett test. p-value <0.05 was 
considered statistically significant.

Results

45 consecutive patients (31 males, mean age 
74±16) with MHO, enrolled between January 

2014 and December 2016, were treated with 
PTBD and BMS. The baseline clinical character-
istics of those patients are summarized in Table I.

Primary cholangiocarcinoma was present in 
37 patients (22 Bismuth type I, 9 type II, 6 type 
III, and 1 type IV carcinomas). The main clinical 
presentation was jaundice, which occurred in 43 
patients. Anorexia and poor clinical conditions 
were also present in 30 patients, while abdominal 
pain and pruritus were observed in 15 patients. 
Pre-procedural cholangitis was observed in 11 
patients.

Pathological diagnoses were confirmed using 
percutaneous or transluminal biopsies in 42 pa-
tients (Figures 8, 9, and 10).

 Every patient received chemotherapy after fi-
nal diagnosis, while 6 patients were lost during 
the follow-up period.

Figure 4. Original drawing of the Bismuth-Corlette classification of malignant biliary obstruction2.

Figure 5. A-B, Percutaneous transhepatic cholangiography (8a) and MRCP study of biliary system (8b), they show similar 
pattern of main biliary duct stenosis (big arrow) and dilation of biliary ducts (small arrow).

A B
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Procedure Success
The main endpoint of our retrospective study 

was the efficacy and safety of one-stage proce-
dure in terms of technical success and complica-
tion rate. Technical success was achieved in 100% 
of patients. Every patient received an ultrasound 
transhepatic approach through the right access 
(40 subjects), the left access (1 subject), or the bi-
lateral accesses (4 subjects). The mean duration 
of the combined treatment was 38 min (range 20-
57 min). Thirty-eight patients received monolat-

eral biliary stenting, while 7 subjects underwent 
a Y-configuration stenting. The distal stent was 
placed above the duodenal papilla to avoid as-
cendant cholangitis in all patients except for 6 in 
whom it was placed across the duodenal papilla. 
Every patient received temporary external-inter-
nal drainage (8-10 Fr) with the tip below the duo-
denal papilla. During the hospital stay, a success-
ful reduction of total bilirubin level was achieved 
in 43 of 45 patients, while PTBD was maintained 
for about 6.4 days (3.5-9.3 days).

Figure 6. Percutaneous transhepatic double stenting with 
bare metal stents (arrows).

Figure 7. Bilateral percutaneous transhepatic cholangiog-
raphy after double bare metal stenting.

Figure 8. Scleroialin tissue infiltrated by neoplastic cells of 
an intrahepatic cholangiocarcinoma. Hematoxylin and Eo-
sin staining (original magnification x 200).

Figure 9. Poorly differentiated mucinous cystic cholangio-
carcinoma in liver biopsies. Hematoxylin and Eosin staining 
(original magnification x 200).
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Complications 
Among major complications, only a case of 

severe haemobilia, which did not require a sur-
gical approach, was observed. Other minor com-
plications were fever up to 72 h (6 of 45 patients), 
abdominal pain up to 72 h (3 of 45 patients), and 
cholangitis (1 of 45 patients).

Survival 
The second endpoint of the study was the over-

all survival (OS) and laboratory test improve-
ment, such as serum bilirubin levels performed 
within 48 h, as well as 1, 3, and 6 months after 
stent placement (Tables III-V).

The overall survival rate was: 97.7% after 3 
months, 86.6% after 6 months, and 28.9% after 
12 months, with a median overall survival (OS) of 
271,58 days (59-424 days) and with an intra-stent 
tumor growing modal time of 305 days.

Cost-Benefit Ratio
The third endpoint of the study was to deter-

mine the cost/benefit ratio of the one-stage proce-
dure in terms of complication and hospitalization 
days.

Medium hospitalization time was 12.75 days 
(5-30 days), lower than a two-stage procedure, 
which requires the same time, plus 5.2 (range 2-9) 
days11 of interval between procedures.

There is a statistical trend between total bil-
irubin level reduction rate in the first 24 h (Bil 
Delta/24 hour) and the hospitalization time, as 
estimated by Pearson correlation (Table III and 
Figure 11). The statistically significant shorter 
hospital stays observed for the one-stage com-
pared to two-stage procedure group, as analyzed 

Figure 10. Cytologic smears showing papillary groups of 
epithelial neoplastic cells with huge nuclei with prominent 
nucleoli. Hematoxylin and Eosin staining (original magni-
fication x 400).

Figure 11. Statistical correlation between total bilirubin level reduction rate in the first 24 h (Bil Delta/24 h) and the hospitaliza-
tion time, estimated by Pearson correlation analysis.
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by the Bartlett test (Figure 12), could also exert a 
positive effect on the intra-hospital infection risk.

 

Discussion

Our study shows that PTBD/BMS performed 
as “one-stage” procedure is safe and cost-effec-

tive in patients with malignant jaundice. Also, it 
shows a similar prevalence of efficacy and com-
plications than the “two-stage” procedure, as re-
ported by Inal et al24.

In all patients, percutaneous transhepatic bil-
iary access was performed by combined ultra-
sound and fluoroscopic technique, with a thin 
needle and a low X-ray patient exposure. Ultra-

Table III. Baseline laboratory tests and serum bilirubin levels before and after stent placement at 24 h and hospitalization time 
of two-stage procedure group.

      TB POST DB POST
 AGE TB CB WB Hb 24 H  24 H RCP HOSP
SEX (years) (mg/dL) (mg/dL) (x 1000) (g/dL) (mg/dL)  (mg/dL)  (days)

F 76 28.09 20.4 6.4 11.7 25.47 14.19 8.2 21
F 78 13.48 8.81 5.2 14.4 10.63 6.59 11.9 20
F 87 20.47 15.32 9.9 10 15.21 9.72 10 25
F 80 12.45 8.52 8.4 13.8 11.6 6.55 14.2 14
M 60 34.75 22.7 17.3 12.6 27.91 16.95 13.4 11
M 79 17.99 9.71 7 10.9 13.89 7.89 11.87 13
M 66 18.53 10.38 8.9 14 15.7 9.66 15.2 22
M 79 29.88 19.32 17 11 25.76 15.6 9.9 19
F 84 15.5 10.2 8.8 12.9 11.87 8.67 11 12
F 74 12.75 9.78 11.8 10.7 10.1 8.1 12.2 18
F 86 22.05 15.72 8.2 11.2 9.22 5.81 10.4 12
F 48 26.3 16.72 9.5 14.1 23.23 14.99 9.82 21
F 88 6.25 4.32 5.8 12 5.2 3.9 11.64 23
M 80 30.76 19.86 12.7 11.8 14.72 8.18 9.2 18
M 81 10.42 7.23 11.8 9.6 8.1 5.96 11.8 15
M 64 22.8 12.15 6.2 10.9 14.05 6.86 10.18 15
M 55 17.13 11.01 7 8.9 14.8 9.8 12.2 17
F 67 21.97 15.68 9.9 12.7 16.8 13.7 7.39 14
F 62 10.85 8.11 13.7 13.2 7.27 4.75 14.8 19

Figure 12. Hospital stay probability for the one-stage and the two-stage group after percutaneous procedures.
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sound-guided hepatic access reduced also the risk 
of bleeding24.

Through this technique, the technical success 
of 100% was reached both for monolateral and bi-
lateral access. The duration of the procedures was 
very acceptable, ranging from 20 to 57 min and 

well-tolerated by all patients. Bleeding was ob-
served in only 1 patient, while the other compli-
cations, such as fever, pain, and cholangitis were 
similar to those reported by Mansour et al23 where 
the same procedures were performed. On the oth-
er hand, in our series, stent placement above the 

Table IV. Overall survival distribution rate.

      TB DB 
  TB CB WB Hb POST 24  POST 24 RCP TB 1 TB 3  TB 6 TB 12 HOSP OS
 AGE (mg/ (mg/ (x (x  hour hour (mg/ (mg/ (mg/  (mg/ (mg/ (days)
SEX (years) dL) dL) 1000) 1000) (mg/dL) (mg/dL) dL) dL) dL) dL) dL)

F 76 28.09 20.4 6.4 11.7 10.57 5.19 1.12 2.3 2.5 2.6 3.5 18 277
F 78 13.48 8.81 5.2 14.4 6.63 3.89 6.5 1.4 1.5 1.5 1.8 19 385
F 87 20.47 15.32 9.9 10 15.21 14.03 4.4 4.5 9.3 14.8 na 8 164
M 74 6.15 3.64 9.1 10.5 2.87 1.72 14.21 1.7 1.9 2.1 2.7 6 424
M 80 2.45 1.52 8.4 13.8 1.66 1.52 0.77 1.5 1.7 8.5 na 14 190
M 60 34.75 22.7 17.3 12.6 15.93 8.95 7.62 2.23 2 2.1 na 13 318
M 79 17.99 9.71 7 10.9 13.52 7.8 5.6 2.1 1.5 1.5 2.18 16 402
M 66 18.53 10.38 8.9 14 22.78 14.16 8.35 5.32 3.16 na na 9 206
M 79 16.13 10.3 17 11 8.27 5.36 4.14 1.32 1.43 1.53     na 12 310
M 64 2.15 0.76 8.4 11.1 1.44 0.6 8.4 0.76 0.86 1.53 na 7 305
M 84 15.5 10.2 7.6 10.5 7.08 4.09 9.88 2.2 1.5 1.5 1.9 8 398
M 68 4.75 2.71 13.3 11.2 3.63 1.85 1.66 1.2 1.6 1.87 na 5 305
F 86 22.05 15.72 8.2 11.2 9.22 5.81 4.2 2.7 8.2 14.8 na 17 189
F 48 26.3 16.72 9.3 11.4 23.23 14.99 0.21 2.35 3.06 na na 15 265
F 78 26.67 17.81 7.6 10.2 3.66 1.95 2.92 1.9 5.3 12 na 8 250
F 88 6.25 4.32 5.8 12 3.87 1.88 1.01 0.89 0.89 1.75 na 18 350
F 83 26.47 15.75 5.7 10.4 10.3 6.21 3.3 na na na na 11 28
M 68 20.94 13.15 8.5 8.9 15.32 13.06 8.27 1.32 1.86 2.3 na 7 240
F 90 22.18 17.21 7.8 9.9 14.53 9 6.96 1.2 1.9 13.2 na 18 191
M 80 30.76 19.86 12.7 11.8 14.72 8.18 4.28 1.86 9.3 14.8 na 14 190
M 81 10.42 7.23 11.8 9.6 4.3 2.98 5.1 2 1.5 2 na 6 305
M 64 22.8 12.15 6.2 10.9 14.05 6.86 0.84 2.55 3.6 na na 6 149
M 55 17.13 11.01 7 8.9 15.8 10.12 27.25 1.35 1.78 1.82 na 9 212
M 67 21.97 15.68 9.9 12.7 16.81 1.83 6 4.53 9.7 14.8 na 8 200
F 62 10.85 8.11 13.7 13.2 3.27 1.75 17.08 1.4 1.4 1.5 1.67 13 415
M 75 30.42 15.97 4.31 10.7 25.31 15.97 3.63 4.1 9.32 16.31 na 15 192
M 53 15.72 9.31 12.8 13.3 14.81 8.95 2.63 1.83 1.5 1.54 1.98 10 402
F 80 5.3 3.72 10.3 10.4 0.61 0.32 7.84 0.75 1.22 1.56 2.88 8 390
M 66 6.65 4.73 7.59 11.3 5.29 3.11 12.2 1.32 1.86 2.3 na 7 198
M 83 25.21 17.24 18.91 11 14.43 8.9 17.96 3.67 7.94 16.1 na 11 189
M 45 21.27 14.36 7.03 12 26.33 16.53 13.9 1.4 1.5 1.5 2.1 25 390
F 85 7.38 4.57 10.23 7 4.06 2.32 2.3 1.37 1.6 2.1 na 10 235
M 91 22.83 14.86 9.43 10.7 15.62 9.58 7.81 3.87 9.37 na na 16 116
M 85 24.4 16.05 10.09 8.7 9.72 9.72 5.23 1.82 1.86 2.13 na 13 190
M 90 32.5 19.07 8.56 12.1 28.28 17.15 12.5 1.73 1.86 1.97 na 14 213
M 70 9.68 5.63 10.98 8.7 11.67 7.3 5.2 0.95 1.26 1.75 na 30 199
M 75 11.24 7.9 4.49 10.7 6.16 3.67 6.89 1.42 1.51 1.59 na 8 211
M 84 16.72 11.91 6.16 12.2 15.97 8.86 5.9 1.55 1.6 1.75 1.78 16 390
F 81 23.53 15.41 4.23 10 14.09 7.29 2 1.94 1.5 1.56 na 20 169
F 76 19.95 13.17 6.28 11.5 13.35 7.6 8.08 4.76 10.3 na na 22 135
M 75 14.62 9.29 6.57 9.3 11.44 7.12 10.55 0.55 1.23 6.43 na 16 149
M 56 12.76 7.06 5.6 12.3 7.66 4.11 0.52 0.55 0.6 0.75 9.7 19 380
M 82 34.77 26.3 6.15 10.5 30.74 18.2 3.2 1.4 1.5 1.5 na 11 177
M 77 15.7 10.3 5.58 11.9 13.4 8.22 2.77 1.9 1.6 1.6 1.6 12 423
M 60 34.4 22.08 6.98 14.1 32.73 20.73 3.1 1.8 1.4 1 0.65 6 398

(TB: Total Bilirubin; DB: Conjugated Bilirubin; WB: white bodies; Hb: hemoglobin; RCP: Reactive C Protein; HOSP: 
Hospitalization time; OS: Overall survival; na: not available)
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duodenal papilla did not expose to a greater risk 
of cholangitis, differently from what reported 
by other studies25-29. This could be explained by 
the placement, in our patients, of temporary ex-
ternal-internal drainage below the papilla, facili-
tating contrast medium and bile flow through the 
duodenum.

Notably, we have observed an OS rate very high 
for the first 6 months (Figure 12), with a mean 
of 271,58 days, and an intra-stent tumor growing 
modal time of 305 days (Table V). Chemotherapy 
treatment was then performed in relation to the 
clinical status of our patients25.

Mean hospitalization time is lower when per-
forming a “one-stage” procedure compared to the 
“two-stage”, remarking the importance of com-
bining those two techniques in our patients. This 
time saving may reduce further hospitalization, 
as well as exposure to hospital infections14, rath-
er than having a positive economic impact on the 
management of patients with MHO.

 
Conclusions

One-stage PTBD/BMS procedure instead of 
performing the same procedures into separate 
times is safe and cost-effective for the majority 
of MHO patients. Also, it is well-tolerated and 
it may allow to reduce length of hospitalization 
and intra-hospital infection risk. Further pro-
spective studies are now needed to validate our 
results.

Conflict of Interests

The Authors declare that they have no conflict of interests.

References

 1) Jaganmohan S, Lee Jh. Self-expandable metal 
stents in malignant biliary obstruction. Exp Rev 
Gastroenterol Hepatol 2012; 6: 105-114.

 2) Jarnagin W, WinSton C. Hilar cholangiocarcinoma: 
diagnosis and staging. HPB (Oxford) 2005; 7: 
244-251.

 3) maCCioni F, martineLLi m, aL anSari n, Kagarmanova 
a, De marCo v, Zippi m, marini m. Magnetic reso-
nance cholangiography: past, present and future: 
a review. Eur Rev Med Pharmacol Sci 2010; 2010: 
721-725.

 4) pateL ah, harnoiS Dm, KLee gg, LaruSSo nF, goreS 
gJ. The utility of CA 19-9 in the diagnoses of chol-
angiocarcinoma in patients without primary scle-
rosing cholangitis. Am J Gastroenterol 2000; 95: 
204-207.

 5) aLoia ta, CharnSangaveJ C, Faria S, ribero D, abDaL-
La eK, vauthey Jn, CurLey Sa. High-resolution com-
puted tomography accurately predicts resectabil-
ity in hilar cholangiocarcinoma. Am J Surg 2007; 
193: 702-706.

 6) brountZoS en, ptoChiS n, panagiotou i, maLagari K, 
tZavara C, KeLeKiS D. A survival analysis of patients 
with malignant biliary strictures treated by percu-
taneous metallic stenting. Cardiovasc Intervent 
Radiol 2007; 30: 66-73.

 7) van DeLDen om, LamériS JS. Percutaneous drainage 
and stenting for palliation of malignant bile duct 
obstruction. Eur Radiol 2008; 18: 448-456.

 8) SaLuJa SS, guLati m, garg pK, paL h, paL S, Sahni 
p, ChattopaDhyay tK. Endoscopic or percutaneous 
biliary drainage for gallbladder cancer: a random-
ized trial and quality of life assessment. Clin Gas-
troenterol Hepatol 2008: 6: 944-950.

 9) paiK Wh, parK yS, hWang Jh, Lee Sh, yoon CJ, Kang 
Sg, Lee JK, ryu JK, Kim yt, yoon yb. Palliative treat-
ment with self-expandable metallic stents in pa-
tients with advanced type III or IV hilar cholangio-
carcinoma: a percutaneous versus endoscopic 
approach. Gastrointest Endosc 2009: 69: 55-62.

Table V. Baseline laboratory tests and serum bilirubin levels before and after stent placement at 48 h and 1, 3, and 6 months, 
hospitalization time and overall survival in days after treatment.



PTBD/BMS for malignant jaundice improves the hepatic function 

7693

10) SangChan a, KongKaSame W, pugKhem a, JenWitheeSuK 
K, mairiang p. Efficacy of metal and plastic stents 
in unresectable complex hilar cholangiocarcino-
ma: a randomized controlled trial. Gastrointest 
Endosc 2012: 76: 93-99.

11) gWon Di, Ko gy, Kim Jh, Shin Jh, Kim Ka, yoon hK, 
Sung Kb. Percutaneous bilateral metallic stent place-
ment using a stentin-stent deployment technique in 
patients with malignant hilar biliary obstruction. AJR 
Am J Roentgenol 2013: 200: 909-914.

12) Chang ZK, Kou Zp, Li SX, Lou XL. To evaluate the 
correlation between the change of immune sys-
tem function before and after the treatment of 
malignant obstructive type jaundice treated with 
biliary stent. Eur Rev Med Pharmacol Sci 2018; 
22: 1638-1644.

13) yoShiDa h, taJiri t, mamaDa y, taniai n, KaWano y, miZu-
guChi y, yoKomuro S, uChiDa e, arimaru K, Watanabe 
m, uChiDa e. One-step insertion of an expandable 
metallic stent for unresectable common bile duct 
carcinoma. J Nippon Med Sch 2003; 70: 179-182.

14) yarmohammaDi h, Covey am. Percutaneous biliary 
interventions and complications in malignant bile 
duct obstruction. Chin Clin Oncol 2016; 5: 68. 

15) Li m, bai m, Qi X, Li K, yin Z, Wang J, Wu W, Zhen 
L, he C, Fan D, Zhang Z, han g. Percutaneous 
transhepatic biliary metal stent for malignant hilar 
obstruction: results and predictive factors for effi-
cacy in 159 patients from a single center. Cardio-
vasc Intervent Radiol 2015; 38: 709-721.

16) hatZiDaKiS aa, CharonitaKiS e, athanaSiou a, tSetiS 
D, ChLouveraKiS g, papamaStoraKiS g, rouSSopouLou 
g, gourtSoyianniS nC. Sedations and analgesia in 
patients undergoing percutaneous transhepatic 
biliary drainage. Clin Radiol 2003; 58: 121-127. 

17) byrneS v, aFDhaL n. Cholangiocarcinoma of the 
hepatic hilum (Klatskin tumor). Curr Treat Options 
Gastroenterol 2002; 5: 87-94.

18) gouma DJ. Multicentre European study of preop-
erative biliary drainage for hilar cholangiocarcino-
ma. Br J Surg 2013; 100: 283-284.

19) paiK Wh, Loganathan n, hWang Jh. Preoperative 
biliary drainage in hilar cholangiocarcinoma: 
when and how? World J Gastrointest Endosc 
2014; 6: 68-73.

20) Jo Jh, Chung mJ, han Dh, parK Jy, bang S, parK SW, 
Song Sy, Chung Jb. Best options for preoperative 
biliary drainage in patients with Klatskin tumors. 
Surg Endosc 2017; 31: 422-429. 

21) Lee Sh, parK JK, yoon WJ, Lee JK, ryu JK, yoon yb, 
Kim yt. Optimal biliary drainage for inoperable 
Klatskin’s tumor based on Bismuth type. World J 
Gastroenterol 2007; 13: 3948-3955.

22) maLhi h, goreS gJ. Review article: the modern di-
agnosis and therapy of cholangiocarcinoma. Ali-
ment Pharmacol Ther 2006; 23: 1287-1296.

23) manSour JC, aLoia ta, Crane Ch, heimbaCh JK, 
nagino m, vauthey Jn. Hilar cholangiocarcinoma: 
expert consensus statement. HPB (Oxford) 2015; 
17: 691-699.

24) inaL m, aKSungur e, aKguL e, oguZ m, SeyDaogLu 
g. Percutaneous placement of metallic stents in 
malignant biliary obstruction: one-stage or two-
stage procedure? Pre-dilate or not? Cardiovasc 
Intervent Radiol 2003; 26: 40-45. 

25) Choi Sh, gWon Di, Ko gy, Sung Kb, yoon hK, Shin 
Jh, Kim Jh, Kim J, oh Jy, Song hy. Hepatic arterial 
injuries in 3110 patients following percutaneous 
transhepatic biliary drainage. Radiology 2011; 
261: 969-975.

26) thornton rh, uLriCh r, hSu m, moSKoWitZ C, 
reiDy-LaguneS D, Covey am, broDy La, robSon pm, 
SoFoCLeouS Ct, SoLomon Sb, getraJDman gi, broWn 
Kt. Outcomes of patients undergoing percutane-
ous biliary drainage to reduce bilirubin for admin-
istration of chemotherapy. J Vasc Interv Radiol 
2012; 23: 89-95.

27) StrataKiS J1, DamiLaKiS J, hatZiDaKiS a, periSinaKiS K, 
gourtSoyianniS n. Radiation dose and risk from flu-
oroscopically guided percutaneous transhepatic 
biliary procedures. J Vasc Interv Radiol 2006; 17: 
77-84.

28) Duan F, Cui L, bai y, Li X, yan J, Liu X. Compari-
son of efficacy and complications of endoscopic 
and percutaneous biliary drainage in malignant 
obstructive jaundice: a systematic review and me-
ta-analysis. Cancer Imaging 2017; 17: 27.

29) van DeLDen om, LamériS JS. Percutaneous drainage 
and stenting for palliation of malignant bile duct 
obstruction. Eur Radiol 2008; 18: 448-456.


