Gastrointestinal Endoscopy

Baishideng Publishing Group Inc



J‘ World Journal of
5 Gastrointestinal Endoscopy

Contents Monthly Volume 10 Number 1 January 16, 2018

MINIREVIEWS

1 Confocal endomicroscopy and cyst fluid molecular analysis: Comprehensive evaluation of pancreatic cysts
Li E Malli A, Cruz-Monserrate Z, Conwell DL, Krishna SG

10 Imaging of gall bladder by endoscopic ultrasound
Sharma M, Somani P, Sunkara T
ORIGINAL ARTICLE
Retrospective Cohort Study

16 New 14-mm diameter Niti-S biliary uncovered metal stent for unresectable distal biliary malignant obstruction
Kikuyama M, Shirane N, Kawaguchi S, Terada S, Mukai T, Sugimoto K
Retrospective Study

23 Post-endoscopic procedure satisfaction scores: Can we improve?
Munjal A, Steinberg JM, Mossaad A, Kallus SJ, Mattar MC, Haddad NG

30 Case series on multimodal endoscopic therapy for gastric antral vascular ectasia, a tertiary center
experience
Matin T, Naseemuddin M, Shoreibah M, Li P, Kyanam Kabir Baig K, Wilcox CM, Peter S

37 Mediastinal node staging by positron emission tomography-computed tomography and selective
endoscopic ultrasound with fine needle aspiration for patients with upper gastrointestinal cancer: Results
from a regional centre
Harrington C, Smith L, Bisland J, Lopez Gonzdlez E, Jamieson N, Paterson S, Stanley AJ

45 Management of endoscopic biliary stenting for choledocholithiasis: Evaluation of stent-exchange intervals
Tohda G, Dochin M
Prospective Study

51 Bacterial presence on flexible endoscopes vs time since disinfection
Mallette KI, Pieroni P, Dhalla SS

Raishidenge ~ WJGE | www.wjgnet.com I January 16, 2018 | Volume 10 | Issue1 |




Contents

World Journal of Gastrointestinal Endoscopy
Volume 10 Number 1 January 16, 2018

ABOUT COVER

Editorial Board Member of Worild Journal of Gastrointestinal Endoscopy, Marcela
Kopacova, MD, PhD, Professor, 2™ Department of Internal Medicine - Gas-
troenterology, Charles University Teaching Hospital, Hradec Kralove 500 05, Czech
Repoublic

AIM AND SCOPE

World Journal of Gastrointestinal Endoscopy (World | Gastrointest Endose, W]GE, online ISSN
1948-5190, DOI: 10.4253) is a peer-reviewed open access (OA) academic journal that
aims to guide clinical practice and improve diagnostic and therapeutic skills of clinicians.

WJ]GE covers topics concerning gastroscopy, intestinal endoscopy, colonoscopy,
capsule endoscopy, laparoscopy, interventional diagnosis and therapy, as well as advances
in technology. Emphasis is placed on the clinical practice of treating gastrointestinal
diseases with or under endoscopy.

We encourage authors to submit their manuscripts to WJGE. We will give priority
to manuscripts that are supported by major national and international foundations and
those that are of great clinical significance.

INDEXING/ABSTRACTING

World Journal of Gastrointestinal Endoscopy is now indexed in Emerging Sources Citation
Index (Web of Science), PubMed, and PubMed Central.

EDITORS FOR

Responsible Electronic Editor: Rui-Fang i

Responsible Assistant Editor: Xiang Li

Responsible Science Editor: Lifun Cui
Proofing Editorial Office Director: Xin-Xia Song

THIS ISSU E Prooﬁng Editor-in-Chief: Lian-Sheng Ma

NAME OF JOURNAL EDITORIAL OFFICE COPYRIGHT

World Journal of Gastrointestinal Endoscopy Xiu-Xia Song, Director © 2018 Baishideng Publishing Group Inc. Articles
World Journal of Gastrointestinal Endoscopy published by this Open-Access journal are distributed

ISSN Baishideng Publishing Group Inc under the terms of the Creative Commons Attribution

ISSN 1948-5190 (online) 7901 Stoneridge Drive, Suite 501, Pleasanton, CA 94588, USA | Non-commercial License, which permits use,
Telephone: +1-925-2238242 distribution, and reproduction in any medium, provided

I(-)AU’\IIDCH1ISD/§1(;(I)E9 Eax: f11—9leS—22?8f2ﬁ43@ . the original work is properly cited, the use is non

ctober 15, -mail: editorialoffice@wignet.com ial and is otherwise i li ith the

Help Desk: htps/swwfopublishingcom,/helpdesk lci(z:‘xsr;ercla and is otherwise in compliance with the

FREQUENCY http:/ /www.wignet.com )

Monthly

EDITORS-IN-CHIEF
Qiang Cai, MD, Professor, School of Medicine,
Emory University, Atlanta, GA 30322, United States

Atsushi Imagawa, PhD, Doctor, Department of
Gastroenterology, Imagawa Medical Clinic, Mitoyo
769-1503, Kagawa, Japan

EDITORIAL BOARD MEMBERS

SPECIAL STATEMENT

All articles published in journals owned by the
Baishideng Publishing Group (BPG) represent the
views and opinions of their authors, and not the
views, opinions or policies of the BPG, except where
otherwise explicitly indicated.

PUBLISHER

Baishideng Publishing Group Inc

7901 Stoneridge Drive, Suite 501,

Pleasanton, CA 94588, USA

Telephone: +1-925-2238242

Fax: +1-925-2238243

E-mail: bpgoffice@wijgnet.com

Help Desk: http:/ /www.f6publishing com/helpdesk
http:/ /www.wignet.com

INSTRUCTIONS TO AUTHORS
http:/ /wwwwijgnet.com/bpg/getinfo/204

All editorial board members resources online at http:// | PUBLICATION DATE ONLINE SUBMISSION
wwwwjgnet.com/1948-5190/ editotialboard. htm January 16, 2018 http:/ /www.f6publishing.com
Roishidenge ~ WJGE | www.wjgnet.com I January 16, 2018 | Volume 10 | Issue1 |




wdJ ¢

World Journal of
Gastrointestinal Endoscopy

Submit a Manuscript: http:/ /www.f6publishing.com

DOI: 10.4253 /wjge.v10.i1.16

World | Gastrointest Endosc 2018 January 16; 10(1): 16-22

ISSN 1948-5190 (online)

Retrospective Cohort Study

New 14-mm diameter Niti-S biliary uncovered metal stent
for unresectable distal biliary malignant obstruction

ORIGINAL ARTICLE

Masataka Kikuyama, Naofumi Shirane, Shinya Kawaguchi, Shuzou Terada, Tsuyoshi Mukai, Ken Sugimoto

Masataka Kikuyama, Naofumi Shirane, Shinya Kawaguchi,
Shuzou Terada, Tsuyoshi Mukai, Ken Sugimoto, Department
of Gastroenterology, Komagome Metropolitan Cancer and
Infectious Diseases Center Komagome Hospital, Tokyo 113-8677,
Japan

Naofumi Shirane, Department of Gastroenterology, Shizuoka
General Hospital, Shizuoka 432-8021, Japan

Tsuyoshi Mukai, Department of Gastroenterology, Gifu
Municipal Hospital, Gifu 500-8513, Japan

Ken Sugimoto, Department of Gastroenterology, Hamamatsu
University School of Medicine, Shizuoka 113-8677, Japan

ORCID number: Masataka Kikuyama (0000-0003-1869-5536);
Naofumi Shirane (0000-0002-3409-6966); Shinya Kawaguchi
(0000-0002-7038-7955); Shuzou Terada (0000-0002-1524-1187);
Tsuyoshi Mukai (0000-0002-5198-9475); Ken Sugimoto
(0000-0001-9586-1097).

Author contributions: All authors have contributed to and agreed
on the content of the manuscript; Kikuyama M, Shirane N and
Kawaguchi S contributed to data collection; Terada S contributed
to statistical analysis; Mukai T and Sugimoto K contributed to data
collection.

Institutional review board statement: This study was
approved by the institutional review aboards of Shizuoka General
Hospital, Gifu Municipal Hospital, and Hamamatsu University
Hospital.

Informed consent statement: All the treatment procedures
were performed after obtaining the informed consent in writing
from the patients.

Conflict-of-interest statement: Authors declare no conflicts of
interest for this article.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this

WJGE | www.wjgnet.com

JRaishideng®

work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Unsolicited manuscript

Correspondence to: Masataka Kikuyama, MD, PhD,
Department of Gastroenterology, Komagome Metropolitan
Cancer and Infectious Diseases Center Komagome Hospital,
3-15-22, Honkomagome, Bunnkyo-ku, Tokyo 113-8677,

Japan. kikuyamall0@cick.jp

Telephone: +81-3-38232101

Fax: +81-3-38235433

Received: June 30, 2017
Peer-review started: July 6, 2017
First decision: August 7, 2017
Revised: August 30, 2017
Accepted: November 3, 2017
Article in press: November 3, 2017
Published online: January 16, 2018

Abstract

AIM

To investigate whether an uncovered self-expandable
metal stent (UCSEMS) with a large diameter could
prevent recurrent biliary obstruction (RBO).

METHODS

Thirty-eight patients with malignant biliary obstruction
underwent treatment with an UCSEMS with a 14-mm
diameter (Niti-S 14). Retrospectively, we evaluated
technical and functional success rate, RBO rate, time
to RBO, survival time, and adverse events in these
patients.

RESULTS
Stent placement success and functional success were

January 16, 2018 | Volume 10 | Issue1 |



achieved in all patients. Two patients (5.3%) had RBO
due to tumor ingrowth or overgrowth. The median
time to RBO was 190 (range, 164-215) d. The median
survival time was 120 (range, 18-502) d. The 6-mo
non-RBO rate was 91%. Other adverse events other
than RBO occurred as follows: Acute cholecystitis,
post-ERCP pancreatitis, hemobilia, and fever without
exacerbation of liver injury, and liver abscess in 4
(10.3%), 3 (7.9%), 2 (5.3%), 1 (2.6%), and 1 (2.6%),
respectively. Migration of the stents was not observed.

CONCLUSION
Niti-S 14 is considered to be a preferable metal stent
because of a low rate of RBO with no migration.

Key words: Metal stent; Malignant biliary obstruction;
Pancreatic cancer; Migration; Pancreatitis; Bile duct
cancer; Overgrowth; Recurrent biliary obstruction;
Ingrowth; Adverse event

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Our manuscript reports on 38 patients with
unresectable distal malignant biliary obstruction (MBO)
treated with a newly developed 14-mm diameter
Niti-S biliary uncovered metal stent. The results could
show the stent is preferable for the palliate treatment
of unresectable distal MBO because of a low rate of
recurrent biliary obstruction, no migration, a low rate
of other complications, and a high success rate of
placement.

Kikuyama M, Shirane N, Kawaguchi S, Terada S, Mukai T,
Sugimoto K. New 14-mm diameter Niti-S biliary uncovered
metal stent for unresectable distal biliary malignant obstruction.
World J Gastrointest Endosc 2018; 10(1): 16-22 Available from:
URL: http://www.wjgnet.com/1948-5190/full/v10/i1/16.htm
DOIL: http://dx.doi.org/10.4253/wjge.v10.i1.16

INTRODUCTION

Endoscopic transpapillary biliary stent placement is
an established procedure for relieving jaundice and
treating cholangitis in patients with malignant biliary
obstruction (MBO). The treatment can contribute to
the improvement of quality of life and prognosis of
patients with unresectable MBO. A plastic tube stent
had been widely used as the first generation of stent
treatment for MBO', although it had the issue of being
easily occluded due to its small diameter of 7 to 11 Fr.
In the last decade of the 20" century, a self-
expandable metal stent (SEMS) with a wider diameter
of 8 to 10 mm without being covered, i.e., an uncovered
SEMS (UCSEMS), was developed with recognition for its
efficacy in relieving jaundice with long term patency™>.
However, stent occlusion due to tumor ingrowth and
food impaction was frequently experienced and thus
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requires a solution.

A covered SEMS (CSEMS) was produced to prevent
tumor in growth through the stent mesh. The advantage
of the CSEMS was long-term patency because the
membrane could prevent tumor in growth™®; however,
this stent type could not perfectly avoid occlusion as
sludge or food impaction was encountered, or stent
migration easily occurred”. It was hypothesized
that the larger stent diameter could contribute to
maintaining a longer patency with supportive evidence
by some reports'®*?l, Recently, a CSEMS with a 12-mm
diameter, SUPREMO 12, was developed and verified
this hypothesis'™®. However, easy migration of CSEMS
remained an issue despite the larger diametert™*.

To prevent migration, an UCSEMS is preferabl
to a CEMS, because the uncovered mesh of the stent
is embedded in the bile duct wall and makes the stent
keep still. However, occlusion due to tumor in growth
remains unresolved for treatment by an UCSEMS. If
an UCSEMS stent had a larger diameter, it could be
expected to keep the bile flow despite tumor ingrowth
and maintain a longer patency and a UCSEMS with a
large diameter of 14 mm, Niti-S 14 (Taewoong Medical
CO., Ltd., Seoul, South Korea), was developed. Herein,
the efficacy and safety of the Niti-S 14 for MBO was
evaluated.

e[6,14,15]

MATERIALS AND METHODS

Study design

We retrospectively evaluated the efficacy and safety
of Niti-S 14, placed transpapillarily for consecutive and
unresectable MBO from April 2014 to May 2016 in the
following 3 institutions; Shizuoka General Hospital,
Gifu Municipal Hospital, and Hamamatsu University
Hospital. The outcome measures were rate of technical
and functional achievement, rate of recurrent biliary
obstruction (RBO)"®, time to RBO (TRBO)M®, survival
time, and stent-related adverse events. Diagnosis
of MBO was established by laboratory data, imaging
findings, and histopathological examinations. Stage
of the disease was determined by the findings of
computed tomography or endoscopic ultrasonography.

Patients

Thirty-eight patients with MBO of the middle to lower
part of the extrahepatic bile duct and expectance of
survival for longer than 2 mo underwent treatment
for MBO by Niti-S 14 placement (Table 1). Twenty-
one males and 17 females were included with median
age of 70 (range, 52-90) years. All patients had fair
activity of daily living (ECOG-PS grade 0-2). Those
with post-gastrectomy state (Billroth I or Roux-en-Y
reconstruction) were excluded from candidates for this
treatment. Causes of obstruction of the extrahepatic
bile duct were pancreatic cancer, bile duct cancer, and
metastatic lymphadenopathy in 36, 1, and 1 patients,
respectively. Thirty-seven patients belonged to the
clinical stage IV of the UICC TNM classification, and
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Table 1 Patient characteristics

n =38

Men/women 21/17
Age (yr) 70 (52-90)
PS (0/1/2) 8/21/9
Diagnosis

Pancreatic cancer 36

Bile duct cancer 1

Metastatic nodes 1
Clinical stage Il / IV 1/37
Tumor size (mm) 33 (13-70)
Length of the biliary stricture (mm) 27 (10-60)
Maximum diameter of the proximal bile duct (mm) 13.5 (7-20)

PS: Performance status.

Table 2 Results of stent placement

n (%)
Technical success 38 (100)
Functional success 38 (100)
Selected stent length (60/80 mm) 14/24 (36.8/63.2)
Endoscopic sphincterotomy 20 (52.6)
Previous drainage (RBD/NBD) 9/2(23.7/5.3)
Replacement for CSEMS 5(13.2)

RBD: Retrograde biliary drainage; NBD: Naso-biliary drainage; CSEMS:
Covered self-expandable metal stent.

the remaining one patient was stage Ill. The median
tumor size was 33 (range, 13-70) mm and the median
length of the biliary stricture was 27 (range, 10-60) mm.
The median diameter of the proximal bile duct was 13.5
(range, 7-20) mm.

Niti-S 14

Niti-S 14 is a newly developed UCSEMS with braided
structure made from nitinol, and a large diameter of 14
mm with a length of 60 or 80 mm (Figure 1). The outer
diameter of the delivery sheath was 9 Fr. A 0.035-inch
guide-wire can be used for introducing the stent into the
bile duct.

Stent placement

In all patients, Niti-S 14 was placed through the
duodenum major papilla during endoscopic retrograde
cholangiopancreatography. A 60- or 80-mm stent
length was selected according to the length of the
stricture. The distal end of the stent was placed in the
duodenum (Figure 2). Endoscopic sphincterotomy
(EST) was performed at the discretion of the operator,
mainly to avoid post-ERCP pancreatitis. The stricture
was not dilated by a balloon before stent placement.
Niti-S 14 was used as the primary treatment for MBO
in principal.

Following-up and adverse events definition
Clinical signs and symptoms and biochemical para-
meters of liver function and inflammation (aspartate
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Figure 1 Niti-S 14 appearance with a braided structure made from nitinol,
and a large diameter of 14 mm with a length of 60 or 80 mm.

transaminase, alanine transaminase, alkaline phos-
phatase, gamma glutamyl transpeptidase, total and
direct bilirubin, and C-reactive protein levels) were
evaluated at least monthly. Complications were defined
according to the Tokyo Criteria 2014™%. According to these
criteria, RBO was defined as occlusion or symptomatic
migration, and TRBO was the interval between stent
placement and RBO, which was calculated instead of
patency. The definition of post-ERCP pancreatitis (PEP)
was new or worsened abdominal pain with serum amylase
= threefold the upper limit of normal, measured > 24 h
after the procedure. Acute cholecystitis was diagnosed
when a fever > 38 °C or right upper abdominal pain
occurred with supportive imaging studies.

Statistical analysis

Stent patency duration and survival time were estimated
by the Kaplan-Meier method. Continuous variables
were analyzed using one-way analysis of variance, and
categorical and binary variables were analyzed using
Fisher's exact test. All statistical tests were two-tailed and
assessed at a 0.05 probability level. All analyses were
performed using SPSS software, version 18.0 (SPSS Inc.,
Chicago, Illinois, United States).

RESULTS

Technical and functional achievement

In all patients, stent placement was successful (technical
success rate = 100%) (Table 2). Stents with a length of
60 mm and 80 mm were selected for and placed in 14
and 24 patients, respectively. EST was performed before
placement in 20 patients (52.6%) because the orifice of
the major papilla was small with incomplete obstruction
of the main pancreatic duct by pancreatic head cancer
in 18 and without pancreatic head cancer in 2. In all
patients, total bilirubin level deceased and normalized
within 14 d and functional success (defined as 50%
decrease in or normalization of the bilirubin level within
14 d of stent placement!*) was achieved (functional
success rate = 100%). Stent placement was performed
after relieving jaundice by retrograde biliary drainage and
naso-biliary drainage (NBD) in 9 (23.7%) and 2 (5.3%)
patients, respectively, and for replacing a previously
placed CSEMS with smaller diameter due to cholangitis in
5 (13.2%).
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Table 3 Retrograde biliary drainage,

time to retrograde
biliary drainage, and survival time

n (%)
RBO 2(5.3)
Tumor ingrowth 1(2.6)
Tumor overgrowth 1(2.6)
Median TRBO (d) 190 (164-215)
Non-obstruction rates of 3, 6, 12 mo (%) 100,91, 78

Median survival time (d) 120 (18-502)

RBO: Recurrent biliary obstruction; TRBO: Time to recurrent biliary
obstruction.

Table 4 Complications other than recurrent biliary obstruction

Complications 11/38 (28.9%) Time to event (d)
Acute cholecystitis 4 (10.3) 3,32,217,487
PEP 3(7.9) 1 (each)
Hemorrhage 2(5.3) 92,119
Fever without exacerbation of 1(2.6) 1

liver injury

Liver abscess 1(2.6) 17

PEP: Post-ERCP pancreatitis; ERCP: Endoscopic retrograde cholangio-
pancreatography.

RBO, TRBO, and survival time

Two patients (5.3%) experienced RBO due to tumor
ingrowth and overgrowth just above the upper end
of the stent (Table 3). Jaundice with liver injury was
recognized on 164 d and 215 d in two patients. The
median TRBO was 190 (range, 164-215) d. RBO was
treated by placing a CSEMS endoscopically across
the obstructed biliary portion through the previously
placed Niti-S 14. In the patient with tumor overgrowth,
the Niti-S 14 was patent on endoscopic retrograde
cholangiography, and endoscopic observation revealed
coverage of the inside wall of the stent by a hyperplastic
mucosal tissue (Figure 3).

The non-obstruction rates of 3, 6 and 12 mo were
100%, 91% and 78%, respectively (Figure 4). The
median survival time was 120 (range, 18-502) d
(Figure 5).

Adverse events

Adverse events occurred in 11 patients (28.9%). RBO
was recognized in two patients (5.3%) in the manner
of tumor ingrowth and tumor overgrowth as described
above. Adverse events other than RBO occurred as
follows (Table 4): Acute cholecystitis, PEP, hemobilia,
fever without exacerbation of liver injury, and liver
abscess in 4 (10.3%), 3 (7.9%), 2 (5.3%), 1 (2.6%)
and 1 (2.6%), respectively. Stent migration was not
observed. Bile duct perforation was not experienced
despite of the large diameter of 14 mm. Acute cholecy-
stitis occurred on day 3, 32, 217 and 487 after stent
placement in four respective patients and the inflamed
and swollen gallbladder was punctured percutaneously
without placing a percutaneous drainage tube with
the infected bile aspirated from the gallbladder. PEP
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Figure 2 Stent placement of Niti-S 14 after sphincterotomy in pan-
creatic cancer. A: Endoscopic view; B: Picture of endoscopic retrograde
pancreatocholangiography.

Figure 3 Endoscopic view of the duodenal major papilla after Niti-S 14
placement. The bile duct cavity is maintained despite bile duct mucosa or
tumor growth into the stent.

was diagnosed within the day after placement but was
mild and treated by conservative ways. In 2 patients,
hemobilia was recognized by examining the cause of
hematemesis on day 92 in one and 119 in the other,
and a fully covered EMS (WallFlex stent, 10 mm X
60 mm, Boston Scientific Corp, Natick, Mass, United
States) was placed inside the 14-mm Niti-S with
achievement of hemostat. In patients with cholangitis
due to migration of a previously placed CSEMS, we
swapped the previously placed stent to the Niti-S 14
in 5 patients. Among them, one patient had persistent
high fever after replacement without cholecystitis
despite the relief of hepatobiliary dysfunction; the
patient was treated by antibiotic administration for 10
d. One patient experienced liver abscess, which was
diagnosed on day 17 because of high fever, and was
treated by percutaneous puncture with drainage tube
placement. However, the patient died the next day
due to septic shock with abscess rupture toward the
peritoneal cavity.

DISCUSSION

The ideal stent is free from occlusion, migration,
and other adverse events. Especially, occlusion and
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Figure 4 Kaplan-Meier analysis of stent patency. The non-RBO rates of 3,
6 and 12 mo were 100%, 91% and 78%, respectively. RBO: Recurrent biliary
obstruction.

migration are major problems for treating MBO by
SEMS. To resolve these complications, the 14-mm Niti-
S™ biliary uncovered-stent (Niti-S 14) was developed,
which was characterized by an uncovered feature and
a large diameter of 14 mm. On development, the
diameter of 14 mm was expected to be large enough
to prevent occlusion despite tumor ingrowth. In this
study, the results support the superiority of the Niti-S
14 with a low RBO rate, lack of migration, low rates of
other complications, and a high technical success rate.

Low RBO rate

Stent occlusion was recognized in just 2 patients (5.3%)
with Niti-S 14, and the 6-mo stent patency was 91%.
Previous reports described stent occlusion rates of
18%-38% using conventional types of UCSEMS with
a diameter of 10 mm*™*, If our result of 5.3% in
Niti-S 14 is comparable with that of previous reports,
it is because of low incidence of tumor ingrowth. In
patients with Niti-S 14, endoscopic observation of the
stent showed mucosa or tumor tissue growth into the
inside of the stent, which is the same finding observed
with the conventional type of UCSEMS, while the stent
was not occluded because the large 14-mm diameter
could maintain the stent cavity. On the other hand,
tumor overgrowth was recognized in one patient. The
length of the stent might be insufficient to prevent bile
duct obstruction due to overgrowth in patients with a
large tumor, and tumor overgrowth resulting from RBO
could be resolved by a longer Niti-S 14.

In CSEMS, stent occlusion by tumor ingrowth is
rarely experienced, while tumor overgrowth, food
impaction, and migration were relatively common
causes of stent occlusion, with reported occlusion rates
of 14%-23% in a fully-covered SEMS'®**, 5.8%-29%
in a partially covered SEMS!*®'!, and 26% in SUPREMO
12!"%, In comparing our result with those of previous
reports on CSEMS, an RBO rate of 5.3% was preferable.

Six-month stent patency was also evaluated
previously, and reported to be 78%-90%, 70%-94%,
63%-91%, and 50% in a conventional type of
UCSEMSP®'*¢ " fylly-covered SEMSs!®*®*1, partially-
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Figure 5 Kaplan-Meier analysis of survival. The median survival time was
120 d.

covered SEMS™*"”!, and SUPREMO 12, respectively.
Our result of 91% using Niti-S 14 was comparable or
superior to that of these previous studies.

No migration

Niti-S 14 is an uncovered, which is a characteristic
that prevents migration. A lack of migration also
contributes to low RBO rate. RBO in patients with
CSEMS placement was frequently due to stent
migration in previous reports!***®?%: this complication
was also observed if a partially-covered SEMS was
used™, To prevent migration, selecting a UCSEMS
may be desirable, and the other issue of tumor
ingrowth should be resolved. As mentioned above, the
large diameter of 14 mm could provide a solution for

this problem.

Low other adverse event rates

Acute cholecystitis and PEP are relatively common
adverse events after placing an SEMS with rates
of 0%-10% and 0%-8%, respectively, in previous
reports®*?* and were experienced in 10.3% and
7.9% of patients with Niti-S 14, respectively. Despite
the large diameter of the stent, the incidences were
almost equal to those of previous reports. After
placing Niti-S 14, EST was performed in 18 patients
with pancreatic head cancer or without pancreatic
head cancer in 2 for the purpose of preventing PEP,
because the main pancreatic duct was not completely
obstructed by the tumor and the orifice of the major
papilla was small. As a result, PEP occurred in 5%
of patients with EST and 11% of those without EST.
In patients with EST, the incidence of PEP tended to
be low, but it was not statistically significant. Those
results suggest that the large diameter of a stent is
not responsible for PEP and EST does not contribute
to preventing PEP. Our result of performing EST to
prevent PEP does not contradict the previous report
describing that EST does not effectively act to prevent
PEP in patients undergoing stent placement™, It is
suggested that several factors besides obstructing a
pancreatic duct orifice by a stent are responsible for PEP.
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High technical success rate

We succeeded placement of SEMS in all patients using
Niti-S 14. Despite the large diameter of the stent, the
delivery system of Niti-S 14 is thin (9 Fr) and soft. The
characteristics of the Niti-S 14 delivery system could
provide an optimal effect for endoscopic introduction
of the delivery system into the bile duct through the
duodenal papilla.

Although these preferable results were obtained
in placing Niti-S 14, our study showed that patients
undergoing Niti-S 14 placement had a shorter survival
time of 113 (range, 18-502) d compared with those of
previous reports™**>?*”, In Niti-S 14, almost all patients
had pancreatic cancer and the levels of CA19-9 tended
to be higher. This tendency might lead to shorter
survival, because, as it is widely known, pancreatic
cancer has a poor prognosis and high CA19-9 levels
indicate advanced tumor progression’®®. On the other
hand, it cannot be denied that the larger diameter were
responsible for shorter survival time. The problem of
the shorter survival time should be resolved by further
randomized control studies comparing Niti-S 14 with
other types of stent. Another problem regarding the
shorter survival time is this shorter observation time
might lead to an apparent low rate of RBO.

In our study, persistent high fever was observed
after replacing the CSEMS for Niti-S 14 because
of cholangitis due to RBO from migration. Acute
cholecystitis was not recognized in the patient. We
speculate that this complication might be induced by an
enwrapped infected bile duct epithelium, probably with
micro-abscess. Moreover, we experienced one patient
die on day 18 due to liver abscess in Niti-S 14. The
abscess was large at diagnosis, and the possibility that
the abscess had already developed by the time of stent
placement was presumed.

In conclusion, Niti-S 14 is considered to be a
preferable SEMS because of a low rate of RBO, no
migration, a low rate of other complications, and a high
success rate. However, this study is limited because
of the small number of patients and the retrospective
evaluation. Further prospective, multicenter, inter-
national double-blind controlled studies, comparing
different type of stents (e.g., UCSEMS vs partially
covered SEMS) are necessary, in order to standardize
the best drainage policy.
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