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Abstract

Objectives: The time to recurrent biliary obstruction (TRBO) of unresectable distal

malignant biliary obstruction is generally thought to be longer when a self-expandable

metal stent (SEMS) with a thicker inner diameter is used for drainage, but the

dependence on the inner diameter using a fully covered SEMS (FCSEMS) is uncertain.

The objective of this multicenter prospective study was to compare TRBO and adverse

events, such as cholecystitis and pancreatitis, in treatment of patients with unresectable

malignant biliary obstruction using 8-mm and 10-mm diameter FCSEMS.

Methods: Eighteen tertiary-care centers participated in the study. Patients were

allocated to the 8-mm and 10-mm diameter groups. TRBO, non-inferiority of the 8-mm

FCSEMS, overall survival time, frequency and type of adverse events, and

non-recurrent biliary obstruction (RBO) rate at the time of death were compared

between the two groups.

Results: Median TRBOs did not differ significantly between the 8-mm (n=102) and

10-mm (n=100) groups (275 vs. 293 days, P=0.971). The hazard ratio of the 8-mm to

10-mm groups was 0.90 (80% confidence interval 0.77-1.04, upper limit lower than the

acceptable hazard ratio (1.33) of the null hypothesis). Based on these findings, the



8-mm diameter stent was determined to be non-inferior to the 10-mm diameter stent.

Survival time, incidence of adverse events, and non-RBO rate at the time of death did

not differ significantly between the two groups.

Conclusions: TRBO with an 8-mm diameter FCSEMS was non-inferior to that with a

10-mm diameter FCSEMS. This finding is important for development of future SEMS.

(UMIN 000013560)
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Introduction

Endoscopic stent placement in patients with unresectable malignant distal biliary
obstruction (MBO) improves obstructive jaundice and quality of life, and enables
treatment such as chemotherapy [1-13]. Compared with plastic stents, several studies
have reported high patency rates for self-expandable metal stents (SEMSs) [6-8]. Many
prospective studies of partially covered SEMS (PCSEMS), in which both ends are
uncovered, and uncovered SEMS (UCSEMS) have also been reported [10-13]. In
patients treated with SEMS with flare to prevent migration [14], the time to recurrent
biliary obstruction (RBO) is significantly longer in those treated with PCSEMS than in
those treated with UCSEMS [15]. However, the general survival time has been extended
by advances in treatment, such as chemotherapy [16-19], and patients requiring stent
replacement as a reintervention have increased.

Fully covered SEMS (FCSEMS) have advantages of simple removal, which facilitates
reintervention. The absence of a difference in time to RBO (TRBO) between FCSEMS
and PCSEMS using a WallFlex Biliary RX™ stent (Boston Scientific, Natick, MA) has
been reported [20], and this stent has recently been widely used. A comparison of 6- and
10-mm diameter UCSEMS showed that TRBO was significantly longer in patients

treated with a 10-mm diameter stent [21], but no prospective controlled study of the



effect of the FCSEMS inner diameter has been reported. It is thought that TRBO may be
longer in cases with a FCSEMS with a large inner diameter, but there is no clear
evidence for this position. Furthermore, in actual clinical practice, there seems to be no
difference in TRBO between FCSEMS using 8- and 10-mm diameter stents, and a
higher frequency of adverse events, such as cholecystitis and pancreatitis, is likely using
a thick FCSEMS.

To investigate the potential non-inferiority an 8-mm diameter FCSEMS to a 10-mm
diameter FCSEMS with regard to TRBO and the frequency of adverse events, we
designed a multicenter prospective controlled study using a WallFlex Biliary RX™
Fully Covered Stent, which has flare to prevent migration and is reported to have a
relatively weak axial force [14, 15, 20]. The primary endpoint of the study was the
TRBO of the 10-mm vs. 8-mm diameter FCSEMSs. The secondary endpoints were
overall survival time, frequency and type of adverse events, and non-RBO rate at the

time of death.

Methods

Patients



This study was a prospective multicenter randomized trial conducted at 18 tertiary-care

centers. The study was approved by the Institutional Review Boards of each of the

participating centers and performed according to the guidelines described in the

Helsinki Declaration for biomedical research involving human subjects (Clinical trial

registration number: UMIN 000013560).

Eligibility criteria

The inclusion criteria were (i) unresectable malignant distal biliary obstruction (>2cm

distal to the biliary hilum), (i) definite clinical diagnosis of malignancy, such as

metastasis, or definite pathological diagnosis of malignancy, (iii) written consent

voluntarily given by the patient after a sufficient explanation was given to allow

understanding of participation in the study, and (iv) age >20 years old at the time of

giving consent. The exclusion criteria were (i) Eastern Cooperative Oncology Group

performance status of 4, (ii) severe dysfunction in other organs (American Society of

Anesthesiologist physical status grade 111 or 1V), (iii) life expectancy <3 months, (iv)

severe mental disorder, and (v) being estimated to be ineligible by the investigator.

In a comparison of PCSEMS and UCSEMS (both 10-mm diameter) for distal

malignant biliary obstruction performed in Japan, the median duration of patency of

PCSEMS was 187 days [15]. Based on this result, when the non-inferiority margin was



set at a hazard ratio (HR) of 1.33 based on an expected median duration of patency of 6

months in the control 10-mm diameter FCSEMS group and test treatment 8-mm

diameter FCSEMS group, an exploratory study was designed setting the registration

period at 24 months, the follow-up period at 12 months, one-sided 0=0.1, and power at

70%. The necessary number of patients was determined using the Schoenfeld-Richter

method, as 91 patients per group and 182 patients in total [22]. Considering that about

10% of patients were likely to be ineligible, the target number of patients was set at 200.

Randomization

For the treatment group, patients were randomly allocated by the data center, using the

following factors that were expected to be involved in the TRBO and incidence of

adverse events, with a minimization method used for these factors to minimize biases:

1) primary disease (pancreatic carcinoma or other than pancreatic carcinoma), 2)

presence or absence of gallbladder enlargement, 3) presence or absence of previous

drainage, and 4) participating center. Only the data center were aware of the details of

the randomization procedure. The investigators at the participating centers were not

informed of this procedure.

Treatment before stent insertion

Endoscopic retrograde cholangiography was performed when biliary obstruction by



malignant tumor was suspected on imaging diagnosis by ultrasonography or computed

tomography, and the length and position of the obstruction was confirmed. Endoscopic

biliary drainage was performed as needed. In this step, endoscopic nasobiliary drainage

was used or a plastic stent was placed, and a decision on resectability was made while

treating jaundice, as a rule [23]. However, cases diagnosed as unresectable at this time

point were enrolled in the study and placement of the allocated FCSEMS was permitted.

Stent insertion

FCSEMS was endoscopically inserted in the normal manner. When no dilatation of the

main pancreatic duct due to duct stenosis was noted, endoscopic sphincterotomy was

performed. An 8-mm or 10-mm WallFlex Biliary RX™ Fully Covered Stent was used

as allocated. The stent extended at least 10 mm above the top of the stricture and

approximately 5 mm into the duodenum.

Course observation

Blood test was collected for examination, including hematology and biochemistry on

the day after stent insertion (to evaluate possible adverse events), at least once within 5

days to 4 weeks (confirmation of the effect of drainage), and within 8 weeks. If

subjective symptoms were present, such as fever and abdominal pain, blood sampling

and imaging were performed to examine possible RBO and cholecystitis.
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Definitions and statistical analysis

TRBO was defined as the period between stent insertion and RBO. RBO was defined as

redilatation of the intrahepatic bile duct accompanied by an increase in biliary enzymes,

and when bile duct dilatation was confirmed by imaging, endoscopic or percutaneous

intervention was urgently performed (excluding gallbladder drainage for cholecystitis).

When a patient died without RBO or follow-up was discontinued without intervention,

the case was calculated as censoring. A Kaplan-Meier curve of per protocol set (PPS), in

which stent insertion was possible, was constructed. TRBO data were fit to a Cox

proportional hazard model with the allocation adjustment factors (excluding the

participating center) as strata and the treatment method as a covariate to estimate the HR

of the 8-mm group to the 10-mm group, using an 80% confidence interval (ClI)

corresponding to a one-sided significance level of 10%. The Wald method was used for

constitution of the CI, and an upper limit of the 80% CI of the hazard ratio not

exceeding the acceptable HR (1.33) of the null hypothesis was judged to indicate

non-inferiority. The survival time defined as the time from stent insertion to death and

was estimated using Kaplan-Meier methods. Between-group comparison of TRBO and

survival time were performed using the log-rank method. When the stent could not be

inserted, the reason was recorded.
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The incidence of adverse events was also analyzed in the PPS using a chi-square test

or Fisher exact test, as needed. Adverse events in patients in whom stenting was not

possible were recorded separately. Cholecystitis was defined as abdominal pain

accompanied by a fever >38°C, with thickening of the gallbladder wall on abdominal

ultrasonography and tenderness consistent with a tense gallbladder (regardless of the

presence of drainage). Pancreatitis was defined as abdominal pain accompanied by an

increase in the serum amylase level (=3 times the normal level). These definitions are

identical to the Tokyo criteria 2014 [24], and severity was also according to these

criteria. Pain at the time of stent insertion was defined as a case with abdominal pain

requiring analgesics that did not meet any of the above conditions. Details of other

complications were also recorded.

The non-RBO rate at the time of death was defined as the rate of patients without RBO

until death. Methods and concomitant treatment (e.g., chemotherapy) were not specified,

but were recorded when performed. For continuous variables, such as age, a

Mann-Whitney U-test was used. All statistical analyses were performed using SPSS

24.0 (SPSS, Chicago, IL) and P<0.05 was regarded as significant.

Results
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Patient characteristics

The registration period was set as July 1, 2014 to June 30, 2016, but the target number

of patients was not reached and the period was subsequently extended to January 31,

2017. The following one-year period was set as the observation period (until January 31,

2018). A total of 202 eligible patients were enrolled, with 102 and 100 patients allocated

to the 10-mm and 8-mm groups, respectively. FCSEMS insertion was not possible in 4

of the 202 patients (all in the 10-mm group) (Figure 1), but the inner diameter of

FCSEMS was not associated with any of these events. The PPS comprised of 98 and

100 patients in the 10-mm and 8-mm groups, respectively. There were no significant

differences in patient background between the two groups (Table 1). An effect of

drainage (reduction of biliary enzymes and/or reduction of the bile duct diameter on

imaging) was acquired in all 198 patients (the PPS) in whom stent insertion was

possible.

Time to recurrent biliary obstruction (TRBO)

The median TRBO was 293 days in the 10-mm group and 275 days in the 8-mm group,

with no significant difference between the groups (P=0.971, log-rank test) (Figure 2).

The HR of the 8-mm to 10-mm group in the Cox proportional hazard model was 0.90.
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The 80% CI using the Wald method corresponding to a one-sided significance level of

10% was 0.77-1.04, in which the upper limit of the 80% CI was smaller than the

acceptable HR (1.33) of the null hypothesis. Based on this, the 8-mm diameter

FCSEMS was judged to be non-inferior to the 10-mm diameter FCSEMS with regard to

TRBO.

Survival time

The median (range) follow-up period was 188 (12-965) days in the 10-mm group and

193 (8-708) days in the 8-mm group, with no significant difference between the groups

(P=0.949). In the PPS, 160 of 198 patients (80 in the 10-mm group and 82 in the 8-mm

group) died during the follow-up period (and 164 of the whole 202 patients died during

follow-up). The median survival time was 191 days in the 10-mm group and 196 days in

the 8-mm group, again without a significant difference (P=0.942, log-rank test, Figure

3).

Adverse events

Cholecystitis developed in 16 (8.1%) of the 198 patients, including 10 (10.2%) in the

10-mm group and 6 (6%) in the 8-mm group (P=0.278, Table 2). Cholecystitis

developed within one week, suggesting a direct influence of stent placement, in 4

(4.1%) and 1 (1%) patients in the 10-mm and 8-mm groups, respectively, with no
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significant difference between the groups (P=0.167). Cholecystitis was improved by

conservative treatment in 4 patients, but percutaneous drainage was needed in 12

patients. The median onset period was 10.5 days after stent placement (range: 2-363

days, showing wide variation). Pancreatitis developed in 14 (7.1%) of 198 patients,

including 4 (4.1%) in the 10-mm group and 10 (10%) in the 8-mm group. The

difference was not significant (P=0.104, Table 2). Pancreatitis was severe in one patient

with distal bile duct carcinoma in the 10-mm group and moderate in one patient with

pancreatic carcinoma in the 8-mm group, but mild in the other 12 patients, and was

conservatively improved in all patients. Pain at stent insertion occurred in 28 patients,

including 17 (17.3%) in the 10-mm group and 11 (11%) in the 8-mm group, with no

significant difference between the groups (P= 0.200, Table 2). Other adverse events

included perforation during insertion in one patient in the 8-mm group and hemorrhage

from a duodenal ulcer on the opposite side of the papilla in one patient in the 10-mm

group.

Non-RBO rate at the time of death

The non-RBO rates at the time of death were 66.3% (53/80) in the 10-mm group and

63.4% (52/82) in the 8-mm group, with no significant difference between the groups

(P=0.706).
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Discussion

The usefulness of SEMS has been shown in a comparison with plastic stents since

SEMS became available for MBO, and many controlled studies of types of SEMS have

been performed. Isayama et al. noted that the definitions of TRBO and adverse events

differ among these studies and proposed uniform definitions in the Tokyo criteria 2014

[24]. The present prospective study was initiated before publication of the Tokyo criteria

2014, but the definitions were the same. The incidence of RBO during the observation

period, which was the outcome proposed in the Tokyo criteria 2014, but was not used as

an endpoint of this study, was 77/198 patients (38.9%, median observation time: 190

(8-995) days), including 39/98 (39.8%) and 38/100 (38.0%) in the 10-mm and 8-mm

groups, respectively, with no significant difference between the groups (P=0.795). The

non-RBO rates at 3, 6, and 12 months using the Kaplan-Meier method were 85.3, 70.2,

and 40.7%, respectively, in the 10-mm group and 89.6, 65.4, and 42.7%, respectively, in

the 8-mm group.

FCSEMS, a stent with a larger inner diameter tends to be selected. Many previous

studies comparing types of SEMS used 10-mm diameter SEMS, and the utility of a
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12-mm diameter FCSEMS has also been reported [25]. Certainly, in the present study,

there was no difference in the insertion success rate between 10-mm and 8-mm diameter

FCSEMS and the thickness of the delivery shaft was also the same. The thinner 8-mm

FCSEMS felt easier to insert in actual clinical practice. Non-inferiority of the 8-mm

diameter FCSEMS to the 10-mm diameter FCSEMS in TRBO was demonstrated in the

current study, suggesting that the direction of FCSEMS development should not be

limited by the inner diameter. TRBO after FCSEMS insertion is also strongly influenced

by migration, which is likely to occur more as the SEMS axial force increases [26]. The

axial force of an 8-mm diameter WallFlex™ Fully Covered Biliary Stent may be

smaller than that of the 10-mm diameter stent (measured values are unclear), and this

may have contributed to the non-inferiority in TRBO.

Advance of a lesion to the cystic duct is a reported risk factor for cholecystitis, but

definite diagnosis of this event is difficult without cholangiography. In the current study,

patients with MBO accompanied by liver metastasis were enrolled and allocated to a

group before cholangiography, and then FCSEMS insertion was directly permitted.

Thus, the presence or absence of gallbladder enlargement was used as an adjustment

factor in random allocation, instead of advance of the lesion to the cystic duct, because

it was easier to diagnose. The incidences of cholecystitis were 10.2% (10/98) and 6%
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(6/100) in patients with and without gallbladder enlargement, respectively, without a

significant difference (P=0.278). Regarding pancreatitis, a lower incidence in the 8-mm

group was expected, but no significant difference was found. Many patients with

pancreatic cancer also have obstruction of the main pancreatic duct, resulting in

dilatation of the duct on the caudal side, and the incidence of pancreatitis was

significantly lower in these patients (primary disease: pancreatic carcinoma in 6/144

(4.2%) and other disease in 8/54 (14.8%) patients, P=0.009).

There are several limitations in this study. First, the duration of follow-up was <3

months in 47 (23.3%) of the 202 patients, but this was due to death in all cases (45 died

of primary disease. Table 3). One reason for these outcomes may be inclusion of many

elderly patients aged >80 years (44 patients) because an upper age limit was not

specified in the inclusion criteria. Second, the cause of RBO was not identified. For

FCSEMS, migration has attracted attention as a cause of RBO, but identification of the

cause can be difficult in many cases because migration and sludge occur together or it is

difficult to judge whether the cause is migration or tumor overgrowth. In this study, the

cause was not investigated because standardization among many institutions was

difficult.

In conclusion, a prospective randomized multicenter study using the WallFlex Biliary
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RX™ Fully Covered Stent showed that an 8-mm diameter FCSEMS was not inferior to
a 10-mm diameter FCSEMS for TRBO or the incidence of adverse events. These

findings may be important in further development of SEMS.

CoOl
Authors declare no Conflict of Interests for this article

Potential competing interests: None.



19

References

1. Soehendra N, Reynders-Frederix V. Palliative bile duct drainage - a new

endoscopic method of introducing a transpapillary drain. Endoscopy 1980; 12: 8-11.

2. Huibregtse K, Tytgat GN. Palliative treatment of obstructive jaundice by

transpapillary introduction of large bore bile duct endoprosthesis. Gut 1982; 23: 371-5.

3. Speer AG, Cotton PB, Russell RC, et al. Randomised trial of endoscopic versus

percutaneous stent insertion in malignant obstructive jaundice. Lancet 1987; 2(8550):

57-62.

4. Huibregtse K, Cheng J, Coene PP, et al. Endoscopic placement of expandable

metal stents for biliary strictures--a preliminary report on experience with 33 patients.

Endoscopy 1989; 21(6): 280-2.

5. Irving JD, Adam A, Dick R, et al. Gianturco expandable metallic biliary stents:

results of a European clinical trial. Radiology 1989; 172(2): 321-6.

6. Davids PH, Groen AK, Rauws EA, et al. Randomised trial of self-expanding

metal stents versus polyethylene stents for distal malignant biliary obstruction. Lancet

1992; 340(8834-8835): 1488-92.

7. Knyrim K, Wagner HJ, Pausch J, et al. A prospective, randomized, controlled

trial of metal stents for malignant obstruction of the common bile duct. Endoscopy



20

1993; 25(3): 207-12.

8. Prat F, Chapat O, Ducot B, et al. A randomized trial of endoscopic drainage

methods for inoperable malignant strictures of the common bile duct. Gastrointest

Endosc 1998; 47(1): 1-7.

9. Dumonceau JM, Cremer M, Auroux J, et al. A comparison of Ultraflex

Diamond stents and Wallstents for palliation of distal malignant biliary strictures. Am J

Gastroenterol 2000; 95(3): 670-6.

10. Isayama H, Komatsu Y, Tsujino T, et al. A prospective randomised study of

"covered" versus "uncovered" diamond stents for the management of distal malignant

biliary obstruction. Gut 2004; 53(5): 729-34.

11. Park DH, Kim MH, Choi JS, et al. Covered versus uncovered wallstent for

malignant extrahepatic biliary obstruction: a cohort comparative analysis. Clin

Gastroenterol Hepatol 2006; 4(6): 790-6.

12. Yoon WJ1, Lee JK, Lee KH, et al. A comparison of covered and uncovered

Wallstents for the management of distal malignant biliary obstruction. Gastrointest

Endosc 2006; 63(7): 996-1000.

13. Telford JJ, Carr-Locke DL, Baron TH, et al. A randomized trial comparing

uncovered and partially covered self-expandable metal stents in the palliation of distal



21

malignant biliary obstruction. Gastrointest Endosc 2010; 72(5): 907-14.

14. Isayama H, Mukai T, Itoi T, et al. Comparison of partially covered nitinol stents

with partially covered stainless stents as a historical control in a multicenter study of

distal malignant biliary obstruction: the WATCH study. Gastrointest Endosc 2012;

76(1): 84-92.

15. Kitano M, Yamashita Y, Tanaka K, et al. Covered self-expandable metal stents

with an anti-migration system improve patency duration without increased

complications compared with uncovered stents for distal biliary obstruction caused by

pancreatic carcinoma: a randomized multicenter trial. Am J Gastroenterol. 2013;

108(11): 1713-22.

16. Kawashima H, Itoh A, Ohno E, et al. Prospective multicenter study to

investigate the introduction rate of second-line S-1 in gemcitabine-refractory

unresectable pancreatic cancer. Cancer Chemother Pharmacol 2011; 68(3): 677-83

17. Hirooka Y, Itoh A, Kawashima H, et al. Clinical oncology for pancreatic and

biliary cancers: Advances and current limitations. World J Clin Oncol. 2011; 2(5):

217-24.

18. Hirooka Y, Kawashima H, Ohno E, et al. Comprehensive immunotherapy

combined with intratumoral injection of zoledronate-pulsed dendritic cells, intravenous



22

adoptive activated T lymphocyte and gemcitabine in unresectable locally advanced

pancreatic carcinoma: a phase I/11 trial. Oncotarget. 2017; 9(2): 2838-2847.

19. Hirooka Y, Kasuya H, Ishikawa T, et al. A Phase I clinical trial of EUS-guided

intratumoral injection of the oncolytic virus, HF10 for unresectable locally advanced

pancreatic cancer. BMC Cancer. 2018; 18(1): 596.

20. Kogure H, Ryozawa S, Maetani I, et al. A Prospective Multicenter Study of a

Fully Covered Metal Stent in Patients with Distal Malignant Biliary Obstruction:

WATCH-2 Study. Dig Dis Sci. 2017. doi: 10.1007/s10620-017-4875-5. [Epub ahead of

print]

21. Loew BJ, Howell DA, Sanders MK, et al. Comparative performance of

uncoated, self-expanding metal biliary stents of different designs in 2 diameters: final

results of an international multicenter, randomized, controlled trial. Gastrointest Endosc.

2009; 70(3): 445-53.

22. Schoenfeld DA, Ritcher JR. Nomograms for calculating the number of patients

needed for a clinical trial with survival as an endpoint. Biometrics 1982;38:163-170

23. Fujii T, Yamada S, Suenaga M, et al. Preoperative internal biliary drainage

increases the risk of bile juice infection and pancreatic fistula after

pancreatoduodenectomy: a prospective observational study. Pancreas 2015; 44(3):



23

465-70.

24, Isayama H, Hamada T, Yasuda I, et al. TOKY O criteria 2014 for transpapillary

biliary stenting. Dig Endosc 2015; 27(2): 259-64.

25. Mukai T, Yasuda I, Isayama H, et al. Pilot study of a novel, large-bore, fully

covered self-expandable metallic stent for unresectable distal biliary malignancies. Dig

Endosc 2016; 28(6): 671-9.

26. Isayama H, Nakai Y, Toyokawa Y, et al. Measurement of radial and axial forces

of biliary self-expandable metallic stents. Gastrointest Endosc 2009; 70(1): 37-44.



24

Figure Legend

Figure 1. Flowchart showing results of inclusion, randomization, reasons for

failure of stent insertion and follow-up of patients.

FCSEMS, fully covered self-expandable metal stent, RBO, recurrent biliary obstruction

Figure 2. Kaplan-Meier curve showing time to recurrent biliary obstruction (per

protocol set).

The hazard ratio (HR) of the 8-mm to 10-mm group in the Cox proportional hazard

model was 0.90. The 80% CI using the Wald method corresponding to a one-sided

significance level of 10% was 0.77-1.04, in which the upper limit of the 80%

confidence interval was smaller than the acceptable HR (1.33) of the null hypothesis.

Based on this, the 8-mm diameter fully covered self-expandable metal stent (FCSEMS)

was judged to be non-inferior to the 10-mm diameter FCSEMS with regard to time to

recurrent biliary obstruction.

Figure 3. Kaplan-Meier curve showing cumulative patient survival (per protocol

set).

There was no significant difference in patients survival between 8-mm and 10-mm

diameter fully covered self-expandable metal stent group (P = 0.942, log-rank test).



Table 1 Patients characteristics

FCSEMS
10mm (n=102) | 8mm (n =100) | Pvalue
Median age year (range) 74.0 (35 - 95) 74.0 (46 - 93) | 0.400
Gender (%)
male 56 (54.9) 56 (56.0) 0.875
female 46 (45.1) 44 (44.0)
Primary disease (%)
Pancreatic carcinoma 73 (71.6) 73 (73.0) 0.820
Ohers 29 (28.4) 27 (27.0)
cholangiocarcinoma 8(7.8) 14 (14.0)
GB carcinoma 3(2.9) 6 (6.0)
metastatic lymph node 11 (10.8) 6 (6.0)
ampulla carcinoma 4(3.9) 0 (0.0)
unknown 3(2.9) 1(1.0)
Previous GB swelling (%)
presence 51 (50.0) 50 (50.0) 1.000
absence 51 (50.0) 50 (50.0)
Previous drainage (%)
presence 60 (58.8) 59 (59.0) 0.980
absence 42 (41.2) 41 (41.0)
Total bilirubin mg/dl, median (range)
Before stent deployment 2.40 (0.3-26.8) |2.10(0.3-25.0) | 0.347
5 days~4 weeks after stent 1.40 (0.2-24.7) | 1.10(0.3-11.3) | 0.089
deployment
Chemo (radio) therapy (%)
with 57 (55.9) 64 (64.0) 0.239
without 45 (44.1) 36 (36.0)

FCSEMS: Fully-covered self-expandable metal stents

GB: Gallbladder




Table 2 Cholangiography findings, adverse events and patients' follow-up

FCSEMS
10mm (n=98) | 8mm (n=100) | Pvalue
Length of FCSEMS (%)
6cm 23 (23.5) 24 (24.0) 1.00
8cm 75 (76.5) 76 (76.0)
Length of biliary stricture
median (range) 21.0 (10-42) 21.5 (8-41) 0.777
Maximum diameter of proximal bile duct
median (range) 12 (8-20) 12 (9-20) 0.794
Cholecystitis (%)
occurred (all) 10 (10.2) 6 (6.0) 0.278
within 7 days 4 (4.1) 1(1.0) 0.167
not occurred 88 (89.8) 94 (94.0)
Pancreatitis (%)
occurred 4 (4.1) 10 (10.0) 0.104
not occurred 94 (95.9) 90 (90.0)
Abdominal pain when stent
insertion (%)
with 17 (17.3) 11 (11.0) 0.200
without 81 (82.7) 89 (89.0)
Chemo (radio) therapy (%)
with 56 (57,1) 64 (64.0) 0.323
without 42 (42.9) 36 (36.0)
Recurrent biliary
obstruction rate until
patients die (%)
occurred 27 (33.8) 30 (36.6) 0.706
not occurred 53 (66.3) 52 (63.4)
Observation period
days median (range) 188 (12-965) | 193 (8-708) 0.949

FCSEMS: Fully-covered self-expandable metal stents




Table 3 Patients' characteristics (death within 3 months)

FCSEMS
10mm (n = 24) 8mm (n = 23) Pvalue
Median age year (range) 74.5 (45 - 95) 78.0 (64 - 93) 0.192
Gender (%)
male 17 (70.8) 13 (56.5) 0.307
female 7(29.2) 10 (43.5)
Primary disease (%)
Pancreatic carcinoma 16 (66.7) 17 (73.9) 0.587
Others 8(33.3) 6 (26.1)
cholangiocarcinoma 0 (0.0) 1(4.3)
GB carcinoma 1(4.2) 2(8.7)
metastatic lymph node | 4 (16.7) 2(8.7)
ampulla carcinoma 1(4.2) 0 (0.0)
unknown 2 (8.3) 1(4.3)
Previous drainage (%)
presence 10 (41.7) 12 (52.2) 0.471
absence 14 (58.3) 11 (47.8)
Cholecystitis (%)
occurred 2(8.3) 1(4.3) 1.00
not occurred 22 (91.7) 22 (95.7)
Pancreatitis (%)
occurred 2(8.3) 1(4.3) 1.00
not occurred 22 (91.7) 22 (95.7)
Total bilirubin mg/dl, median (range)
Before stent deployment 3.45 (0.6 - 17.6) 2.90 (0.4 - 25.0) 0.876
5 days~4 weeks after 1.40 (0.7 - 16.1) 1.10 (0.3 - 11.3) 0.473
stent deployment
Chemo (radio) therapy (%)
with 10 (41.7) 9(39.1) 0.239
without 14 (58.3) 14 (60.9)
Recurrent biliary obstruction
until patients die (%)
occurred 5 (20.8) 2 (8.7 0.243
not occurred 19 (79.2) 21 (91.3)




Cause of death
Primary disease 23 (95.8) 22 (95.7) 1.00
Others 1* (4.2) 1** (4.3)

Observation period
days median (range) 47 (12-87) 66 (8 - 87) 0.19

FCSEMS: Fully-covered self-expandable metal stents
GB: Gallbladder
*: sudden death due to ventricular fibrillation on day 77

**: death due to aspiration pneumonia on day 41




Randomized (n = 202)

10mm FCSEMS group (n = 102)

8mm FCSEMS group (n = 100)

Failure to stent insertion (n = 4)
|11 + Duodenal stenosis (n = 2)
« Duodenal perforation (n = 1)

« Unknown(n=1)
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Recurrent biliary obstruction (n = 39) » Recurrent biliary obstruction (n = 38)

Died without RBO (n = 53)
Alive without RBO (n = 6)

» Died without RBO (n = 52)
» Alive without RBO (n = 10)
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