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Abstract

AIM: To investigate differences in the effects of
biliary drainage procedures in patients with inoperable
Klatskin’s tumor based on Bismuth type, considering
endoscopic retrograde biliary drainage (ERBD), external
percutaneous transhepatic biliary drainage (EPTBD) and
internal biliary stenting via the PTBD tract (IPTBD).

METHODS: The initial success rate, cumulative
patency rate, and complication rate were compared
retrospectively, according to the Bismuth type and ERBD,
EPTBD, and IPTBD. Patency was defined as the duration
for adequate initial bile drainage or to the point of the
patient’s death associated with inadequate drainage.

RESULTS: One hundred thirty-four patients (93 men,
41 women; 21 Bismuth type I, 47 1, 66 1V; 34 ERBD,
66 EPTBD, 34 IPTBD) were recruited. There were
no differences in demographics among the groups.
Adequate initial relief of jaundice was achieved in 91%
of patients without a significant difference in the results
among different procedures or Bismuth types. The
cumulative patency rates for ERBD and IPTBD were
better than those for EPTBD with Bismuth type II.
IPTBD provided an excellent response for Bismuth type
IV. However, there was no difference in the patency
rate among drainage procedures for Bismuth type 1I.
Procedure-related cholangitis occurred less frequently
with EPTBD than with ERBD and IPTBD.

CONCLUSION: ERBD is recommended as the first-
line drainage procedure for the palliation of jaundice in
patients with inoperable Klatskin’s tumor of Bismuth type
I or I, but IPTBD is the best option for Bismuth type IV.
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INTRODUCTION

Primary cholangiocarcinoma is an uncommon malignancy
with a poor prognosis in the West!'*! and Klatskin’s
tumor (Hilar cholangiocarcinoma) accounts for 15%-53%
of primary cholangiocarcinomal. In Asia, however,
Klatskin’s tumor is a common cause of malignant biliary
obstruction?. Furthermore, the incidence and mortality
from cholangiocarcinoma are increasing worldwide!®".
Because of the absence of early symptoms, Klatskin’s
tumor is often diagnosed at an advanced stage, when
jaundice is the most important clinical symptom/.
Klatskin’s tumor is classified according to the type of
involvement with the hepatic ducts, as described by
Bismuth®. This classification is clinically important because
the resectability of tumors, and the methods of biliary
drainage, depends on Bismuth type. Complete resection of
the tumor, with negative resection margins, offers the best
possibility for long-term survival™. Howevert, only 10% to
20% of patients are candidates for such curative resection.
The majority of patients, therefore, can only be offered
palliative drainage treatment™®,

Advances in interventional radiology and therapeutic
endoscopy have facilitated nonsurgical management for
patients with advanced types of the disease as well as those
with high operative tisks!""'¥. Endoscopic ot petcutaneous
drainage has therefore become established as effective
and relatively noninvasive alternatives for palliation of
jaundice!"’l. Cuttrently, endoscopic retrograde biliary drainage
(ERBD), external percutaneous transhepatic biliary drainage
(EPTBD), and internal biliary stenting 2z the PTBD tract
(IPTBD) are being used for the palliation of jaundice in
patients with unresectable Klatskin’s tumor. Although it is
expected that certain drainage procedures are more effective
for a given Bismuth type of Klatskin’s tumor, there has
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been no study comparing the effects of diverse drainage
methods based on the Bismuth type of Klatskin’s tumor.
Only one study compared the complication rate associated
with ERBD and EPTBD in a small numbet of patients!.
Therefore, we conducted a study to evaluate the efficacy
of the drainage procedures ERBD, EPTBD, and IPTBD
based on the Bismuth type in patients with inoperable
Klatskin’s tumot. In addition, we determined whether stent
type ot stent number (unilateral or bilateral) can affect the
patency of biliary drainage.

MATERIALS AND METHODS

Patients

The clinical records of patients with inoperable Klatskin’s
tumor, who were treated with ERBD, PTBD, or PTBDS
at Seoul National University Hospital from January
1999 to December 2005, wete reviewed retrospectively.
Institutional review board approval was obtained for this
retrospective study. We evaluated demographic variables,
clinical symptoms, and laboratory values, as well as
imaging with ultrasonography, computerized tomography,
magnetic resonance imaging, endoscopic retrograde
cholangiopancreatography (ERCP), and percutaneous
cholangiography. Follow-up and survival data were
obtained from the Korean Central Cancer Registry, as well
as direct telephone contact with patients or with relatives
if the patient had died or had been lost to follow-up
during the intervening period.

The diagnosis of malignancy as the etiology of
biliary obstruction was made by histologic or cytologic
examinations with tissue samples obtained during ERCP,
PTBD, or percutancous needle biopsy. The patients with
hilar stenosis, due to metastatic tumor, gallbladder cancer,
liver cancer, or Klatskin’s tumor for which radical or
palliative surgery had been done previously, were excluded
from this study. Bilateral stents or tubes were inserted
if one stent could not drain more than 30% of the
volume of liver segment or jaundice has progressed just
immediately after the unilateral drainage.

ERCP was performed with a therapeutic duodenoscopy
(TJF-240, JE-240, TJF-200, and JF-200; Olympus Optical
Co., Ltd, Tokyo, Japan). The 10-mm diameter uncovered
self-expandable metallic stent (Wallstent®; Boston
Scientific, MA, USA), and 10-Fr polyethylene stent (MTW
Endoscopie, Wesel, Germany) were used for ERBD. For
EPTBD, visualization of the biliary system was achieved
with a Chiba needle under radiologic control. A 5-Fr
puncture needle catheter was introduced into the biliary
system and an 8.5-Fr or 10-Fr external drainage catheter
(Ultrathane™; Cook Inc., Bloomington, USA) was inserted
percutaneously into an appropriate intrahepatic duct.
The patients were allowed to maintain EPTBD if they
refused to undergo IPTBD. IPTBD was performed as
a staged procedure. The endoprosthesis was inserted at
the second stage, a few days after the first percutaneous
transhepatic biliary drainage procedure. Endoprosthesis
used for PTBDS was a 10-mm diameter self-expandable
metal stent (Wallstent®; Boston Scientific, MA, USA or
Niti-S® Biliary Stent; Taewoong Medical Co. Ltd., Kyunggi-
do, Korea). An endoscopic approach was preferred as an

initial drainage procedure when experienced endoscopists
were available (two or three days per week) in our institute,
however, a percutancous approach was performed in other
situations. The procedure was explained to all patients and
informed consent was obtained in all cases. All authors
carried out this research in accordance with the Helsinki
Declaration.

Methods
The obstruction pattern of the bile duct was classified
according to Bismuth type!® on the basis of direct
cholangiography, magnetic resonance cholangiography
or multi-detector row computed tomographic
cholangiography. Clinical data after the drainage procedure,
such as success rate of initial palliation of cholestasis,
duration of patency of adequate drainage, procedure-
related complications, such as cholangitis, pancreatitis,
bleeding, immediate mortality, and thirty-day mortality,
were compared among the groups that were stratified
according to the drainage procedures and Bismuth types.
The initial palliation of cholestasis was defined as
successful when the total bilirubin level decteased by
more than 30% in one week after the procedure, or to a
near-normal level if a later determination was available!"¥.
The duration of drainage patency was defined as the
time interval from the successful drainage procedure
either to the point of obstruction or migration of the
stent, or to when the tube needed to be replaced using
another interventional procedure, or to the point of
patient death due to cholangitis. Procedure-related
cholangitis was defined as new onset of fever (> 38.2°C)
and/or leukocytosis (WBC > 10000/mm?) with right
upper quadrant abdominal pain or tenderness. Pancreatitis
was diagnosed when serum amylase levels rose to more
than three times the normal limit (60-180 U/L) with
notable persistent abdominal pain for more than 24 h
after the procedure. Significant bleeding was defined as
a requirement for blood transfusions of more than 2
units or hemostatic procedures including surgery being
necessary after the drainage procedure. Procedure-
related mortality was defined as death directly related to a
complication just after the procedure or death within 30 d
after the procedure.

Statistical analysis

The variables in the treatment groups were compared,
assuming a 95% probability for rejection of the null
hypotheses. The Fisher exact test, Pearson’s chi-squared
test, and one way analysis of variance were used, when
appropriate, to calculate the statistical significance of
different demographic and clinical variables. Yates’
correction for continuity would not have removed
significance from any findings, so all P values are presented
uncorrected for the Yates’ correction. The one way analysis
of variance was cotrrected by the Bonferroni’s method
as a multiple comparison test. The cumulative patency
rate for each type of drainage procedure was calculated
with the Kaplan-Meier method by using the log rank test.
To identify independent factors that can be associated
with drainage patency, variables such as type of drainage
procedure, stent type and stent number were included in
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Table 1 Demographics and clinical outcome of patients according
to Bismuth type —ERBD
— —EPTBD
IPTBD

Bismuth I Bismuth I Bismuth IV P value

Number of patients 21 47 66

Age (yr)' 68.9+24 675+14 66.6+13 0.66
Sex (M:F) 16:5 31:16 46:20 0.74
Serum bilirubin (mg/dL)' 9.55+1.66 14.06 +1.27 12.69 +0.93 0.10

ERBD:EPTBD:IPTBD 6:8:7 12:23:12  16:35:15 0.74
Palliation of cholestasis 21 (100%) 43 (91.5%) 7 (88%) 0.30
Patency (d)' 103 £17 98+12 113+15 0.85
Patency (d)’ 92 (32-152) 65 (35-95) 81 (55-107)
Procedure related 5(23.8%) 12(25.5%) 12(182%) 0.58
cholangitis

Procedure related 0 (0%) 2 (4.3%) 0(0%) 0.15
pancreatitis

Procedure related 1(4.8%) 5(10.6%) 6 (9.1%) 0.79
bleeding

Procedure related 0 0 0 1.00
mortality

30-d mortality 0 (0%) 121%) 1(15%) 1.00

'Values expressed as mean + SE. *Values expressed as median (range).

Table 2 Demographics and clinical outcome of patients

according to drainage procedure

ERBD PTBD PTBDS P value
Number of patients 34 66 34
Age (yr)! 66.8+2.9 672+11 679+18 091

Sex (M:F) 23:11 46:20 24:10 0.97
Bismuth type(II:11:1V) 6:12:16 8:23:35 7:12:15 0.81
Serum bilirubin (mg/L)" 9.62+1.14 14.89+1.10 11.47+1.09 <0.01

Palliation of cholestasis 27 (79.4%) 62 (93.9%) 33 (97.1%) 0.03
Patency (d)' 120+ 16 59+6 180+20 <0.01
Patency (d)® 97 (67-127) 49 (27-71) 167 (122-217)
Procedure related 10 (29.4%)  8(121%) 11 (32.4%) 0.03
cholangitis

Procedure related 1(2.9%) 0 (0%) 1(2.9%) 0.26
pancreatitis

Procedure related 2 (5.9%) 5(7.6%) 5 (14.7%) 0.50
bleeding

Procedure related 0 0 0 1.00
mortality

30-d mortality 0 (0%) 1(21%) 1(1.5%) 0.26

1 2 .
Values expressed as mean * SE. “Values expressed as median (range).

a multivariate analysis using the Cox regression analysis.
Continuous variables were reported as mean * standard
error. The statistical analysis was performed with software
(SPSS 12.0K for windows; SPSS Korea, Seoul, Korea). A
P < 0.05 was considered statistically significant.

RESULTS

Between January 1999 and December 2005, 134 patients
(93 men, 41 women) underwent nonsurgical palliative
treatment for inoperable Klatskin’s tumor, including
Bismuth types II-IV. Twenty-one cases were Bismuth type
II, 47 patients were Bismuth type IIl, and 66 patients were
Bismuth type IV. Thirty-four patients were treated with
ERBD, 66 patients with EPTBD, and 34 patients using
IPTBD. Adequate initial relief of jaundice was achieved
in 122 patients (91%) after the biliary drainage procedure.

www.wjgnet.com
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Figure 1 Kaplan-Meier estimation of cumulative patency rates of biliary drainage
according to the procedures in all Bismuth types (P = 0.02 for ERBD vs IPTBD,
P < 0.01 for ERBD vs EPTBD, P < 0.01 for IPTBD vs EPTBD). ERBD: endoscopic
retrograde biliary drainage; EPTBD: external percutaneous transhepatic biliary
drainage; IPTBD: internal biliary stenting via PTBD tract.

Two patients died due to cholangitis within 30 d of the
procedure.

Overall patients

When comparing clinical characteristics by Bismuth type,
there was no difference in age, sex, serum bilirubin level,
success rate of initial palliation of cholestasis, cumulative
patency rate of the drainage, and complications after
drainage procedures (Table 1). When we compared the
clinical characteristics of the patients for each drainage
method without further stratification according to Bismuth
type, there were no differences in age, sex and Bismuth
type (Table 2). However, the initial serum bilirubin level
in patients treated with EPTBD was higher than that in
patients treated with ERBD or IPTBD (P < 0.01).

After the drainage procedure, the success rate of initial
palliation for cholestasis was higher in either the EPTBD
(93.9%) or IPTBD group (97.1%) compared to the ERBD
group (79.4%) (P = 0.03) (Table 2). Figure 1 shows the
comparison of cumulative patency rates for each drainage
procedure. The mean duration of patency was longest
in IPTBD followed by ERBD and EPTBD, 180 £ 20,
120 *+ 16, and 59 * 6 d respectively (P = 0.02 for IPTBD
vs ERBD, P < 0.01 for ERBD »s EPTBD, P < 0.01 for
IPTBD »s EPTBD) (Table 2). Cox regression analysis
showed that the type of drainage procedure, such as
ERBD (P < 0.01) and IPTBD (P < 0.01), was significantly
associated with a longer patency. However, stent type or
stent number (bilateral or unilateral) did not affect the
patency rate (P = 0.74, P = 0.15, respectively). Procedure-
related cholangitis occurred more frequently in ERBD or
IPTBD compared to EPTBD (P = 0.03); however, it was
usually controlled with antibiotics. There was no difference
in other complication rates, such as bleeding, pancreatitis,
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Table 3 Comparison of demographics and clinical outcome of
e
IPTBD
Unilateral Bilateral P value sk
Number of patients 89 45
Age (yr)' 67.3+10 672417 095
Sex (M:F) 63:26 30:15 0.77 S
Bismuth type (II:1:1V) 12:30:47 9:17:19 0.44 9
Drainage method 27:48:14 71820  <0.01 e 60
(ERBD:EPTBD:IPTBD) g
Type of stent (EPTBD:Plastic:Metal)  48:25:16 18:23:04 0.03 ©
Serum bilirubin (mg/dL) (mg/L)" 1242+£090 13.22+7.29 0.59 3
Palliation of cholestasis 80 (89.9%) 42(933%)  0.73 '% 40+
Patency (d)’ 8849 136+ 16 0.01 Ei
Patency (d)’ 68 (45-91) 112 (35-189) 3
Procedure related cholangitis 17 (19.1%) 12 (26.7%)  0.43
Procedure related pancreatitis 1(1.1%) 1(2.3%) 0.61 201
Procedure related bleeding 6 (6.7%) 6(13.3%)  0.34
Procedure related mortality 0 0 1.00
30-d mortality 2 (2.3%) 0 (0%) 0.79
0 1

1 2 .
Values expressed as mean + SE. “Values expressed as median (range).
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Figure 2 Comparison of cumulative patency rates of biliary drainage according to
the number of stents (P = 0.01 between BD and UD). UD: unilateral drainage; BD:
bilateral drainage.

and procedure-related mortality in comparisons of
drainage procedures.

Bilateral drainage was performed in 45 patients (33.6%)
and unilateral drainage in 89 patients (66.4%). There was
a statistical difference in the number of inserted stents by
the types of drainage procedures used (ERBD; 1.2 £ 0.1,
EPTBD; 1.3 £ 0.1 and IPTBD; 1.6 = 0.1, P < 0.01).
Table 3 shows the clinical characteristics and the results
comparing unilateral and bilateral drainage. There was
no difference in age, sex, Bismuth type, type of stent,
serum bilirubin level, success rate of initial palliation of
cholestasis, and complication rate between the two groups.
However, the IPTBD group received bilateral drainage
procedures more frequently than the ERBD or EPTBD

Il Il
0 100 200 300
Time after drainge procedure (d)

Figure 3 Kaplan-Meier estimation of cumulative patency rates for biliary drainage
according to the procedures in patients with Bismuth type 1I Klatskin's tumor
(P > 0.05 between drainage procedures ). ERBD: endoscopic retrograde biliary
drainage; EPTBD: external percutaneous transhepatic biliary drainage; IPTBD:
internal biliary stenting via PTBD tract.

group. The mean duration of patency, regardless of stent
type, was longer in patients with bilateral drainage than in
patients with unilateral drainage (136 = 16 d »s 88 £ 9 d,
P = 0.01) (Table 3, Figure 2). However, Cox regression
analysis did not show that the number of stents was an
independent factor affecting the patency of the stent
(P = 0.74). When duration of drainage patency was
compared, between bilateral ERBD and bilateral IPTBD,
there was no statistical difference in their mean patency
duration between the two groups (110 = 26 d »s 184 + 24
d, respectively, P = 0.35).

A metal stent rather than a plastic stent was used more
frequently in the IPTBD group compared to the ERBD
group. A metal stent was inserted in all patients treated
with IPTBD; howevet, it was used in 15 patients (44.1%)
out of 34 patients treated with ERBD. The mean duration
of drainage patency was longer in the metal stent group
(168 £ 16 d) compared to the plastic stent group (109 £ 26 d)
(P = 0.02). When the mean duration of patency of the
metal stent was compared in the ERBD and IPTBD,
there was no statistical difference between the two groups

(145 + 24 d »5 180 £ 20 d, respectively, P = 0.28).

Bismuth type Il

In 21 patients with Bismuth type II, 6 patients underwent
ERBD, 8 patients underwent EPTBD and 7 patients
underwent IPTBD. There was no difference in age, sex
or serum bilirubin levels among the types of drainage
procedures. The success rate of initial palliation for
cholestasis, cumulative patency rate of drainage (Figure 3),
and complication rate after the procedure were not
different based on the type of procedure. Cox regression
analysis also showed that the type of drainage procedure
(EPTBD »s ERBD P = 0.54, EPTBD »s IPTBD P = 0.66),

www.wjgnet.com



3952 ISSN 1007-9327 CN 14-1219/R

World J Gastroenterol

August 7, 2007 Volume 13 Number 29

Table 4 Comparison of clinical characteristics and clinical

outcome according to drainage method in Bismuth type II
patients

ERBD EPTBD IPTBD
Number of patients 12 23 12
Age (yr)' 674+31 67.0+21 687+£25 0.89
Sex (M:F) 7:5 15:8 9:3 0.67
Stent number’ 1.1+£01 1.1+£01 1.7+£01 <0.01
Serum bilirubin (mg/dL)" 10.72 +1.81 16.91+2.14 11.13+1.81 0.07
Palliation of cholestasis 9(75%) 22(95.7%) 12 (100%) 0.12
Patency (d)" 188 + 47 53+8 133+21  <0.01
Patency (d) 163 (20-306) 47 (7-87) 145 (142-148)
Procedure related 5(41.7%) 2 (8.7%) 5 (41.7%) 0.03

P value

cholangitis

Procedure related 1(83%) 0(0%) 1(8.3%) 0.26
pancreatitis

Procedure related 0 (0%) 2 (8.7%) 3 (25%) 0.14
bleeding

Procedure related 0 0 0 1.00
mortality

30-d mortality 1(83%) 0(0%) 0 (0%) 0.51

1 2 .
Values expressed as mean * SE. “Values expressed as median (range).
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Figure 4 Comparison of cumulative patency rates for biliary drainage according
to the procedures in patients with Bismuth type 1II (P = 0.23 for ERBD vs IPTBD;
P < 0.01 for ERBD vs EPTBD; P < 0.01 for IPTBD vs EPTBD). ERBD: endoscopic
retrograde biliary drainage; EPTBD: external percutaneous transhepatic biliary
drainage; IPTBD: internal biliary stenting via PTBD tract.

stent type (P = 0.95) or stent number (P = 0.17) were not
related to patency duration in Bismuth type II.

Bismuth type III

In 47 patients with Bismuth type I, ERBD was
performed in 12 patients, EPTBD in 23 patients and
IPTBD in 12 patients. The parameters age, sex and serum
bilirubin level were not different for different types of
procedure. The initial success rate was comparable among
all procedures (Table 4). However, the cumulative patency
rate of drainage was different among the treatment

www.wjgnet.com

Table 5 Comparison of demographics and clinical outcome

according to drainage method in Bismuth type IV patients

ERBD EPTBD IPTBD
Number of patients 16 85 15
Age (yr)! 646+3.6 67115 67.6+25 0.68
Sex (M:F) 12:4 24:11 10:5 0.88
Stent number' 1.1+0.1 1.1+04 1.6+0.6 0.01
Serum bilirubin (mg/dL)" 1046 +1.75 13.99 +1.32 12.08+1.86  0.29
12 (75%)  32(93.4%) 14 (93.3%)  0.28

P value

Palliation of cholestasis

Patency (d)' 102 £19 60+9 251+36  <0.01
Patency (d)’ 90 (69-111) 43 (21-65) 280 (171-389)
Procedure related 3 (188%) 4 (11.4%) 5(333%) 0.16
cholangitis

Procedure related 0 (0%) 0 (0%) 0 (0%) 1.00
pancreatitis

Procedure related 1(6.3%) 3 (8.6%) 2(13.3%)  0.55
bleeding

Procedure related 0 0 0 1.00
mortality

30-d mortality 0 (0%) 0 (0%) 1 (1.5%) 0.23

1 2 .
Values expressed as mean # SE. “Values expressed as median (range).

methods. ERBD and IPTBD showed supetior patency
rates compared to EPTBD (mean duration of patency;
188 £ 47, 133 + 21, and 53 £ 8 d respectively, P < 0.01).
The cumulative patency rate for drainage in comparisons
among procedures is shown in Figure 4. Procedure-
related cholangitis occurred more frequently in patients
who were treated with ERBD or IPTBD rather than
with EPTBD only (P = 0.04) (Table 4). Cox regression
analysis also showed that the type of drainage procedure
was significantly associated with the duration of patency
(ERBD P = 0.01 and IPTBD P < 0.01). However, there
was no significant association with stent type (P = 0.60) or
stent number (P = 0.07).

Bismuth type IV

There were 66 patients in the Bismuth type IV group.
Sixteen patients were treated with ERBD, 35 patients with
EPTBD, and 15 patients with IPTBD. Demographic and
clinical characteristics were not different among groups
classified by drainage procedures (Table 5). The initial
success rate for the procedure or the procedure-related
complication rate was not different for different types of
procedure (Table 5). The patency rate for drainage was
superior in the PTBDS group compared to the ERBD and
PTBD groups (Figure 5). The mean duration of patency
in patients treated with PTBDS, ERBD, and PTBD was
251 + 36, 102 + 19, and 60 * 9 d, respectively (P < 0.01).
Multivariate analysis also revealed that the type of drainage
procedure, such as PTBDS, was significantly related to
a longer patency (P < 0.01), but stent type (P = 0.55) or
number (P = 0.68) was not associated with the duration of
patency.

DISCUSSION

Successful biliary drainage after endoscopic stent
insertion™ or percutaneous transhepatic endoprostheses!™!
can provide useful palliation of jaundice in patients
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Figure 5 Cumulative patency rates for biliary drainage according to the
procedures in patients with Bismuth type IV (P < 0.01 for ERBD vs IPTBD;
P =0.06 for ERBD vs EPTBD; P < 0.01 for IPTBD vs EPTBD). ERBD: endoscopic
retrograde biliary drainage; EPTBD: external percutaneous transhepatic biliary
drainage; IPTBD: internal biliary stenting via PTBD tract.

with unresectable Klatskin’s tumor, and can improve
the quality of life for these patients!'”. Currently, there
is no consensus regarding the best method for jaundice
palliation in patients with unresectable Klatskin’s tumor. In
many centers, endoscopic stenting is considered as the first
line of therapy for these patients because it is less invasive
compared to the percutaneous approach. However,
some have suggested that patients with Klatskin’s
tumor are best treated by percutaneous placement of
metallic stents!". This is because the endoscopic approach
can cause cholangitis, and selective endoscopic stenting
into the appropriate bile duct is technically difficult"”. It is
assumed that the relatively low level of biliary obstruction
in patients with Klatskin’s tumor of Bismuth type [ or II,
can be easily managed by endoscopic stenting. However,
the percutaneous approach is more appropriate for
patients with a higher level of obstruction; i.e., Bismuth
type Il or IV. ERCP can cause more frequent cholangitis
due to an undrained biliary segment after dye injection.
Therefore, the most effective methods of palliative biliary
drainage may differ according to the type or level of biliary
obstruction in patients with unresectable Klatskin’s tumor.
However, there have been no studies investigating this
issue to date.

In this study, the initial success rate for palliation of
cholestasis in the ERBD group compared with the PTBD or
PTBDS group was the same for Bismuth type II; however,
it was lower for Bismuth type IIl or IV. This result might be
explained by the difficulty of selective endoscopic stenting
in patients with Bismuth type Il or IV Klatskin’s tumor.
Procedure-related cholangitis occurred more frequently
after ERBD or PTBDS compared to PTBD in patients with
Bismuth type Il and IV. During stent insertion in these

patients, cholangitis tends to occur when contrast dye is
injected into the peripheral hepatic ducts, which can not be
successfully drained subsequently®. However, the infection
was successfully controlled with antibiotics in this study.
The current study showed a similar rate of cholangitis in
the ERBD and PTBDS groups and a different retrospective
review of 59 patients with unresectable Klatskin’s tumor
showed that endoscopically placed stents caused fewer acute
complications than percutaneously placed stents (11% vs
33%)1-,

In this study, adequate initial relief of jaundice
was achieved in 91% of the patients. The success rate
of palliation for cholestasis with ERBD or use of a
percutaneous metal stent has been previously reported to
be 41%-88%U!*111420551 and 61%-100%*), respectively,
Our findings are consistent with these prior studies; i.c.,
79.4% in ERBD and 97.1% in IPTBD. However, there
is no prior report on comparisons of success rates with
ERBD and IPTBD from the same center; this is the first
study on the efficacy of ERBD, EPTBD, and IPTBD.

After the initial intervention for biliary drainage, the
duration of patency of ERBD was comparable to IPTBD
in Bismuth type I and I, but was not as good as PTBDS
in Bismuth type IV. Selective stenting into the most optimal
bile duct during ERBD is not difficult for patients with
Bismuth type II and III; however, it is difficult in Bismuth
type IV. The difference of bile duct accessibility, according
to the level of biliary obstruction in ERBD and IPTBD,
may contribute to the difference in long-term patency
results. The patency rate in IPTBD in Bismuth type IV was
much longer than for type Il or I, likely due to bilateral
metal stents being mainly used in Bismuth type IV.

Although the EPTBD group showed a high initial
success rate, and a low infection rate because there were no
further interventional procedures in this study, the quality
of life with an EPTBD tube was not satisfactory compared
to the ERBD or IPTBD. Motreover, the cumulative
patency rate of the EPTBD was the shortest compared
to ERBD or IPTBD, especially in Bismuth type Il or IV
of unresectable Klatskin’s tumor. This result might be due
to the relatively small caliber of the EPTBD tube, and
accidental removal of an EPTBD tube as a result of the
difficulty of tube care. In 62 patients treated with EPTBD,
19 patients (30.6%) required an additional drainage
procedure within 30 d due to the retracted EPTBD tube.
Therefore, for a biliary drainage procedure, EPTBD
without internal stent insertion should be considered when
patient survival is limited.

IPTBD showed the best result in duration of patency
in patients overall. This excellent result for IPTBD,
especially in Bismuth type IV, may be explained by
relatively easy access for optimal bile duct drainage, and
by the use of a large diameter metal stent. Therefore,
whenever possible, internal stent insertion through the
PTBD tract is recommended after the initial PTBD
procedure.

It is generally accepted that a metal stent is better than
a plastic stent in patency. Therefore, metal stenting is
recommended if long survival is expected. Though the
mean duration of drainage patency tended to be longer for
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the metal stent (168 + 16 d) compared to the plastic stent
(109 % 26 d) in this study, multivariate analysis revealed
that stent type was not an important factor for patency.
The mean duration for metal stent patency of ERBD has
been reported to range from 103 to 169 d and that for the
IPTBD from 126 d to 365 d""*"***]. Howevet, no ptiot
study has compared the patency of metal stents based
on their insertion method. When metal stent patency was
compared according to insertion method in this series,
there was no difference observed between ERBD and
IPTBD (145 *+ 24 d and 180 % 20 d, respectively).

There has been debate on whether bilateral drainage
is better than unilateral drainage in unresectable Klatskin’s
tumor. One study showed that drainage of 25% of the liver
volume can achieve adequate palliation with improvement
in biochemical parameters, biliary decompression, and
relief of symptoms with improved quality of lifeP". Others
have shown that more than one endoprosthesis would not
appear to be justified as a routine procedure in patients
with malignant hilar biliary obstruction®. Therefore, it
has been argued that any duct that is technically easiest
for drainage, should be selected for stenting!"'. Howevet,
another study showed that for the cumulative patency rate,
bilateral drainage was superior to unilateral drainage in
Bismuth type IV obstruction®. The best survival has been
reported for patients with bilateral drainage and the worst
survival for patients with cholangiographic opacification
of both lobes after drainage of only one lobe. However,
an advantage for bilateral drainage in survival has not been
confirmed in prospective studies to date. In the current
study univariate analysis revealed that patency of bilateral
stents persists longer than patency of unilateral stents
(136% 16 d »s 88 £ 9 d), however, multivariate analysis
showed that stent number was not associated with the
overall patency rate.

Our study has some limitations. It is a non-randomized,
retrospective study without pre-defined follow-up
protocol. However, since each treatment method for
biliary drainage was chosen according to availability
of experienced endoscopists, regardless of patient’s
characteristics, randomization was achieved to a certain
degree.

In summary, for the palliation of jaundice in patients
with unresectable Klatskin’s tumor, the biliary obstruction
pattern, such as Bismuth type, should be considered
before selection of an optimal drainage method. ERBD
is recommended as the first-line drainage procedure in
Bismuth type I or IIl, considering its efficacy and relative
noninvasiveness. However, internal stent insertion through
the PTBD tract is the best option for Bismuth type IV.
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