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Abstract: Malignant gastric outlet obstruction is a late complication of

intraabdominal malignancy. Self-expandable metallic stent placement

has been a safe palliative treatment to relieve obstructive symptoms. We

aimed to assess the efficacy and safety of metallic stents in our patients

and analyzed the clinical outcome of different brands.

Seventy-one patients with inoperable gastric outlet obstruction

receiving WallFlex enteral stents (WallFlex group) or Bonastents

(Bonastent group) since April 2010 were analyzed retrospectively.

The overall technical and clinical success rates of stent placement

were 100% and 93%, respectively. The baseline characteristics and

clinical outcomes including procedure-related complications, resteno-

sis, and reintervention rates were comparable between the 2 groups.

However, the Bonastent group had a higher rate of stent fracture than the

WallFlex group (13.3% vs 0%, P¼ 0.03). The mean duration of overall

stent patency was 132.7 days. The mean duration of survival was 181.9

days. Resumption of regular diet or low residual diet at day 7 after stent

insertion predicted stent patency (hazard ratio [HR]: 0.28, P¼ 0.01).

Cancer with gastric origin (HR: 0.25, P¼ 0.045) and poststent che-

motherapy (HR: 0.38, P¼ 0.006) predicted lower mortality; however,

peritoneal carcinomatosis (HR: 3.09, P¼ 0.04) correlated with higher

mortality.

Metallic stent placement is a safe and effective method for relieving

gastric outlet obstruction. Except higher rate of stent fracture in the

Bonastent group, there is no significant difference in clinical outcomes

between the Bonastent group and the WallFlex group.

(Medicine 94(29):e1208)

Abbreviations: CT = chemotherapy, ECOG = Eastern Cooperative
n-Cheng Hsieh, MD Li, MD, PhD,
u, MD, and Han-Chieh Lin, MD

deviation, SEMS = self-expandable metallic stent, UGI = upper

gastrointestinal.

INTRODUCTION

M alignant gastric outlet obstruction (MGOO) is a late
complication of intraabdominal malignancy, especially

in pancreatic cancer and gastric cancer. It is common and has
been reported up to 20% in pancreatic cancer patients and 35%
in distal gastric cancer patients.1–4 It can cause significant
morbidity including intractable nausea, vomiting, poor oral
intake, and severe weight loss. These symptoms lead to dehy-
dration, malnutrition, cachexia, and poor quality of life. These
patients are also put at the risk of aspiration pneumonia. Of these
patients, the prognosis is poor with median survival about only 3
to 4 months.5

Two treatment modalities to relieve obstructive symptoms
that are commonly used are surgical gastrojejunostomy (GJ)
and self-expandable metallic stent (SEMS) placement. The
technical and clinical outcomes between GJ and SEMS seem
to be comparable.6 The GJ is associated with significant
mortality and morbidity rate, prolonged hospital stay, delayed
symptoms relief, and increased cost.6–8 Although GJ has better
survival outcome in patients with Eastern Cooperative Oncol-
ogy Group (ECOG) 0–19; however, most patients who suffer
from MGOO are already at preterminal stages with only limited
life expectancies and are unsuitable for surgery. Thus, SEMS
placement seems to be a good option in this patient population.

SEMS insertion is an effective and safe alternative pallia-
tive procedure for MGOO. Roy et al6 reported that the stent
placement had lower median length of stay in hospital and costs
in comparison with GJ. Jeurnink et al8 found earlier food intake
in stent group than GJ group. Espinel et al7 found that the enteral
stent had lower 30 days mortality than GJ with 16.6% than
29.4%. The trend of low complication rate was also found with
4% versus 17.6%.

There are also several commercially available enteral
SEMS with a variety of stent lengths and designs to be chosen
from, such as enteral Wallstent, enteral WallFlex, Hanarostent,
Niti-S pyloric/duodenal stent, Comvi Niti-S pyloric/duodenal
stent, and Bonastent. In our hospital, SEMS placement for
MGOO in inoperable patients was performed since April
2010. Two brands of uncovered metallic stent (WallFlex stent
and Bonastent) are available in our hospital. The safety and
effectiveness of WallFlex stents for MGOO were already
known in the previous study,10 but the related data in clinical
use of Bonastent still lacks. In addition, no head-to-head study
comparing the 2 brands is reported so far. Thus, we aimed to
safety of metallic stent placement and
outcome of both brands of stents in
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METHODS

Patients
Seventy-one consecutive patients with inoperable intraab-

dominal malignancy causing MGOO and treated with metallic
stent insertion were recruited retrospectively from April 2010 to
April 2014. All cases were followed up to death or until February
2015 and received metallic stent placement at Taipei Veterans
General Hospital, Taipei, Taiwan. They had symptoms of obstruc-
tion such as nausea, vomiting, abdominal fullness, and poor
appetite. MGOO was confirmed by upper gastrointestinal
(UGI) endoscopy and computed tomography scans. This retro-
spective study was approved by the Institutional Review Board of
Taipei Veterans General Hospital and was in accordance with the
ethical standards of Declaration of Helsinki. The informed con-
sent was waived because of retrospective study design.

Stent Placement
Several days before stent placement, a computed tomogra-

phy scan and UGI endoscopy were performed to evaluate the
site, severity, and the length of stricture. All patients received
nasogastric tube drainage and received nil per os to minimize
the risk of aspiration and ensure adequate gastric emptying.

The tip of the UGI endoscope with wide caliber working
channels (GIF-2T240 or GIF-2TQ260M; Olympus, Tokyo,
Japan) was inserted in the area before the obstructive site. Then,
a guide wire (Hydra Jagwire; Boston Scientific Corporation,
Marlborough, MA) through the working channel of the endo-
scope was passed through the stricture under fluoroscopic
guidance. The length and location of the stricture were
measured by injecting watersoluble radiographic contrast.
The length of the stent was determined by adding 4 to 6 cm
to the stricture length. Using fluoroscopy for guidance, the
uncovered metallic stents either WallFlex single-use duodenal
stents (Boston Scientific Corporation) or Bonastents pyloric/
duodenal (Standard SciTech Inc, Seoul, South Korea) were
implanted. Both the ends of the stents were 2 to 3 cm beyond
the stricture ends. Before the procedure, we had provided the
details of the 2 brands of stents including the price, manufactur-
ing companies, and countries of origin to each patient. Because
the metallic stents were not covered by our National Health
Insurance, the selection in brands of the self-paid metallic stents
was determined by the patients themselves.

Evaluation of the Degrees of Gastric Outlet
Obstruction

Gastric outlet obstruction scoring system (GOOSS) was
used to measure the degrees of outlet obstruction. On the basis
of oral intake, a GOOSS value was assigned as a 4-point scale: 0
for no oral intake, 1 for liquid diet only, 2 for soft diet, and 3 for
low residual diet or regular diet.11

Definition of Clinical, Technical Success and
Procedure-Related Complications

The clinical success was defined as resolution of obstruc-
tive symptoms with improved oral intake at day 7 after the stent
implantation. The technical success was defined as the adequate
deployment of the stent with proper position across stricture.
Procedure-related complications were separated into minor and
major complications. The minor complications were referred to
as no life-threatening complications including abdominal pain,
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nausea, and vomiting. The major complications mean life-
threatening complications, such as aspiration pneumonia, sep-
sis, bleeding, and perforation.12
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Data Collection
The data from patients’ medical records including radi-

ology reports, procedure reports, daily notes, and phone inter-
view were obtained. The data we collected included the baseline
characteristics, GOOSS values, complications, procedure time,
duration of stent patency, and survival.

Statistics Analysis
All the continuous variables are presented as mean �

standard deviation (SD) or number (percentage) (n, %). The
GOOSS value changes were compared by Wilcoxon signed rank
test. The baseline characteristics between 2 stents were compared
by Student t test or x2/Fisher exact test depending on whether the
variables were continuous or categorical. The subgroup analysis
of duration of stent patency and survival among different cancer
origins were analyzed by 1-way analysis of variance. The uni-
variate analysis was performed by Kaplan–Meier analysis com-
pared with the log-rank test. Variables with P values <0.1 in
univariate analysis were selected for multivariate analysis. The
multivariate analysis was performed by Cox regression model.
Significance is assumed only at a P value <0.05. All the statistic
analysis was performed by Statistical Product and Service
Solutions version 21.0 (SPSS Inc., Chicago, IL).

RESULTS

Patients’ Demographic Characteristics
The demographic characteristics of recruited patients are

summarized in Supplemental Digital Content 1, table, http://
links.lww.com/MD/A338, which demonstrates the demo-
graphic characteristics in all the patients. Median follow-up
time was 139 days (75%: 237 days, 25%: 71 days). Most
patients (71.8%) had the primary cancer of gastric origin.
The patients manifested with advanced stages and up to
87.3% of them were in stage IV. Thirty-four patients
(47.9%) had obstruction at pylorus, 20 (28.2%) at antrum,
and 17 (23.9%) at duodenum.

Technical and Clinical Success
The placement of duodenal stents was successfully

deployed in all the patients. The mean procedure time was
26.8� 8.9 minutes (see table, Supplemental Digital Content 2,
http://links.lww.com/MD/A338, which demonstrates the
clinical outcomes of stent placement).

Overall, the clinical success was achieved in 66 patients
(93%), which improved in GOOSS value at least 1 point at day
7. Only 1 patient had worse dietary status at day 30. The mean
preprocedure basal GOOSS value was 0.4� 0.5 (mean� SD).
The GOOSS value significantly increased on the next day
(1.2� 0.5, P< 0.001 vs day 0), and gradually increased to
2.3� 0.8 (P< 0.001 vs day 0) at day 7 and maintained at
day 30 (2.4� 0.8, P< 0.001 vs day 0) (Figure 1). The percen-
tages of patients attaining GOOSS 2 to 3 at day 1, day 7, and day
30 after stent insertion were 12/71 (16.9%), 57/71 (80.3%), and
56/66 (84.8%), respectively.

Comparison of Baseline Characteristics and
Clinical Outcomes Between Patient Groups
Receiving WallFlex Stents or Bonastents

No significant difference in the baseline characteristics of
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2 groups was noted (Table 1). Forty-one patients received
WallFlex stents (WallFlex group) whereas 30 patients received
Bonastents (Bonastent group). There is also no significant
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TABLE 2. Clinical Outcomes of Poststent Placement With
Different Brands of Stents

Variable
WallFlex
(n¼ 41)

Bonastent
(n¼ 30) P Value

Patency time, d 132.6 (106.4) 132.8 (90.9) >0.99
Survival time, d 181.7 (197.1) 182.1 (165.9) >0.99
Procedure time, min 26.8 (9.0) 26.8 (8.8) 0.99
BMI-1# 20.1 (3.9) 20.1 (2.8) 0.97
Albumin-1# 2.9 (0.6) 2.7 (0.7) 0.30
ECOG-1# 2.3 (1.5) 2.4 (1.0) 0.78
Time to oral intake, d 1.0 (0.5) 1.2 (0.9) 0.26
GOOSS-D7 2.3 (0.8) 2.4 (0.9) 0.59
GOOSS-D30# 2.4 (0.8) 2.6 (0.7) 0.23
Procedure-related complications

Major complications 0.32
Aspiration pneumonia 2 (4.9%) 0 (0%)
Sepsis 1 (2.4%) 0 (0%)

Minor complications 0.95
Abdominal pain 4 (9.8%) 3 (10%)
Nausea 4 (9.8%) 3 (10%)
Vomiting 6 (14.6%) 3 (10%)

Stent dysfunction 14 (34.1%) 8 (26.7%) 0.61
Restenosis 13 (31.7%) 4 (13.3%) 0.10
Fracture 0 (0%) 4 (13.3%) 0.03

�

Migration 1 (2.4%) 0 (0%) >0.99
Reintervention 10 (24.4%) 4 (13.3%) 0.37

Data were expressed as mean (SD) or number (%). -1¼ 1 month later,
BMI¼ body mass index, ECOG¼ Eastern Cooperative Oncology
Group, GOOSS-D7/D30¼ gastric outlet obstruction scoring system
values at day 7/day 30, SD¼ standard deviation.�

P< 0.05.
#

FIGURE 1. Distribution of GOOSS values before and after place-���
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difference in the rates of procedure-related complications, rest-
enosis, and reintervention between the 2 groups except stent
fracture. The rate of stent fracture in the Bonastent group was
significantly higher than that in the WallFlex group (13.3% vs
0%, P¼ 0.03) (Table 2).

Overall Complications and Clinical Outcomes
Seven (9.9%) patients suffered from abdominal pain after

stent placement, and they recovered several days later. Seven
(9.9%) patients had symptoms of nausea and 9 (12.7%) patients
had vomiting (see table, Supplemental Digital Content 2, http://
links.lww.com/MD/A338, which demonstrates the clinical out-
comes of stent placement). These symptoms were controlled

ment of metallic stents for gastric outlet obstruction. P<0.001
versus the day 0 group. GOOSS ¼ gastric outlet obstruction
scoring system.
medically within 1 week.
None of the patients suffered from biliary obstruction or

pancreatitis in this cohort. Two patients (2.8%) developed

TABLE 1. Baseline Demographic Characteristics of Patients
With Different Brands of Stents

Variable
WallFlex
(n¼ 41)

Bonastent
(n¼ 30) P Value

Age, y 70.3 (16.5) 71.6 (13.9) 0.72
Sex (M/F) 27/14 18/12 0.61
BMI 20.9 (3.8) 19.9 (2.8) 0.22
Albumin, g/dL 3.0 (0.5) 3.1 (0.7) 0.72
ECOG 1.8 (1.3) 1.8 (0.7) 0.82
GOOSS 0.4 (0.5) 0.4 (0.6) 0.80
Tumor origin 0.97

Stomach 29 (70.7%) 22 (73.3%)
Pancreas 6 (14.6%) 4 (13.3%)
Bile duct 6 (14.6%) 4 (13.3%)

Tumor staging III/IV 4/37 5/25 0.48
Peritoneal carcinomatosis 19 (46.3%) 14 (46.7%) 0.98
Length of stenosis, cm 4.2 (1.8) 4.1 (2.0) 0.83

Data were expressed as mean (SD) or number (%). BMI¼ body mass
index, ECOG¼Eastern Cooperative Oncology Group, GOOSS¼
gastric outlet obstruction scoring system value, SD¼ standard
deviation.

These parameters were collected from 66 patients (WallFlex/Bonas-

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
aspiration pneumonia after stent insertion. One of the 2 patients
recovered after adequate antibiotic treatment and was dis-
charged 1 week later. However, the other patient developed
respiratory failure and died 3 days later because of no further
resuscitation requested by the patient. One patient (1.4%)
became septic after stent placement and recovered after anti-
biotic treatment. One (1.4%) patient receiving chemotherapy
(CT) after stent insertion had stent migration at day 38. The
endoscope finding showed that stent was dislodged at the third
portion of duodenum and the stent was retrieved without
adverse events. However, stent fracture developed in 4 patients
during the follow-up period. Two of 4 patients were found
because of the development of GOO symptoms that were
relieved by another stent insertion. The fractured parts were
found to be dislodged at fundus and were retrieved out without
adverse events before another stent insertion. However, the
others were found incidentally without obstructive symptoms at
routine follow-ups of computed tomography scans for evalu-
ation of the CT responses. The fractured stent from one of them
disappeared while performing UGI scope for retrieval and
passed out with stool spontaneously. Another fractured stent
was still in position and fixed by ingrowth of tumor. The time

tent: 37/29) because of early death (within 30 d after stent insertion) in
some patients (WallFlex/Bonastent: 4/1).
from insertion to stent fracture was 90, 146, 151, and 153 days,
respectively. Three of 4 had received poststent placement CT
and only 1 of them showed disease progression.
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Twenty patients had recurrence of symptoms of GOO. One
of these patients suffered from stent migration after CT as
mentioned earlier and received radiotherapy (RT) only after the
old stent was removed. Two of them suffered from stent fracture
and received another stent insertion smoothly. The other 17
patients developed stent restenosis. Six of the 17 patients
(35.3%) with stent restenosis received supportive care only
because of terminal stage and the requests of no further invasive
intervention. Eight of the 17 patients (47.1%) with stent rest-
enosis received stent-in-stent insertion (see figure, Supple-
mental Digital Content 3, http://links.lww.com/MD/A338,
which illustrates the outcomes of patients with MGOO treated
with metallic stent placement).

Factors Predicting Restenosis
The mean duration of the stent patency was 132.7 days

(ranged from 13 to 570 days). Figure 2A shows the time to
restenosis after stent placement. In univariate and multivariate
analyses, only GOOSS 3 point at day 7 was significantly
associated with stent patency (Table 3 and Figure 2B).

Factors Predicting Survival
In total, 69 patients died during the follow-up period. Five

patients passed away within 30 days after stent insertion (Wall-
Flex/Bonastent: 4/1, P¼ 0.39). One patient death in WallFlex
group was because of procedure-related aspiration pneumonia.
Four patients deceased because of natural terminal course
(WallFlex/Bonastent: 3/1). In the univariate analysis, several
factors including female sex, advanced ECOG state, nongastric
cancer origin, obstruction level in duodenum, previous RT, no
poststent CT, peritoneal carcinomatosis, the presence of ascites,
and GOOSS <3 point at day 7 were poor prognostic factors.
However, in the multivariate analysis, only tumor origin, posts-
tent CT, and peritoneal carcinomatosis significantly affected the
mortality (Table 4 and Figure 3).

Moreover, in subgroup analysis, the longest survival and
patency time was in the gastric cancer group, 218.0� 202.6 and
150.1� 107.6 days, respectively. The difference of survival and
patency time among the 3 groups were significant (P¼ 0.02 and

Ye et al
P¼ 0.03, respectively) (see table, Supplemental Digital Content
4, http://links.lww.com/MD/A338, which demonstrates the sub-
group analysis of survival and patency time).

FIGURE 2. Time to stent restenosis in (A) overall patients after stent p
insertion who attained 3 points or <3 points. GOOSS: gastric outlet
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DISCUSSION
This study demonstrates that metallic stent insertion had a

high technical and clinical success with acceptable compli-
cation rates in MGOO. This suggests that SEMS placement is a
safe and effective palliative method for patients with MGOO.
Interestingly, this study first showed that except higher rate of
stent fracture in Bonastent group, there was no difference in
other clinical outcomes between the Bonastent and WallFlex
groups. In addition, we further showed that GOOSS point<3 at
day 7 can predict early restenosis. Regarding survival, gastric
cancer origin, and poststent CT predicted lower mortality;
however, peritoneal carcinomatosis predicted higher mortality.

In this study, the technical and clinical success rates of
stent placement were high. In addition, the duration of stent
patency, survival, and major complication rates were compar-
able with the previous studies.10,13,14 The improvement of
GOOSS levels was rapid and maintained until death in most
patients, which is in agreement with the previous studies.11,15

Notably, 4 patients developed stent fracture, which is a rare
complication of stent placement. A case report and a study ever
reported this as a late stent complication.16,17 In this study, all of
stent fractures occurred in the Bonastent group. However, the
rates of overall stent dysfunction, restenosis, reintervention, and
clinical success were still comparable between the 2 groups.
The mechanisms underlying stent fracture are uncertain. Patel
and Levey18 and Maetani et al19 suggested some possible causes
of stent fractures including tumor ingrowth/outgrowth, mucosa
hyperplasia, and food impaction. In addition, the possible
mechanisms underlying the fracture were postulated as repeated
shearing force, constant and prolonged compression, and
mechanic and electric damage to stents while clearing the
blocked tumor tissue in stents.20–24 However, there was no
any mechanic or electrocoagulation management performed on
our patients. The possible causes might be contributed by the
composition of stent itself, the width of wire, and the method of
wire weaving. However, these might involve the commercial
secrets and we could not know about these detail information.

It has been shown that carcinomatosis,25 the presence of
ascites,15,25 and the obstruction level of duodenum13 are the

Medicine � Volume 94, Number 29, July 2015
prognostic factors for stent patency. In this study, the above risk
factors did not correlate with stent patency in univariate
analysis. Interestingly, the GOOSS 3 point at day 7 was found

lacement or (B) patients with GOOSS values at day 7 after stent
obstruction scoring system.
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TABLE 3. Univariate and Multivariate Analyses of Stent Patency

Univariate Analysis Multivariate Analysis

Variable Number Restenosis Number (%) P Value HR 95% CI P Value

Age (<70/�70 y) 34/37 6/11 (17.6/29.7) 0.24
Sex (M/F) 45/26 10/7 (22.2/26.9) 0.08 0.41 0.14–1.19 0.10
ECOG (�2/<2) 43/28 10/7 (23.3/25.0) 0.95
Tumor origin (gastric/nongastric cancer) 51/20 16/1 (31.4/5.0) 0.31
Staging (IV/III) 62/9 16/1 (25.8/11.1) 0.10
Location of obstruction (stomach/duodenum) 54/17 16/1 (29.6/5.9) 0.39
Length of stenosis (<4.5/�4.5 cm) 44/27 10/7 (22.7/25.9) 0.37
Length of stent (�9/>9 cm) 41/30 13/4 (31.7/13.3) 0.22
Previous RT (yes/no) 9/62 2/15 (22.2/24.2) 0.40
Post-RT (yes/no) 14/57 4/13 (28.6/22.8) 0.55
Previous CT (yes/no) 35/36 9/8 (25.7/22.2) 0.21
Post-CT (yes/no) 34/37 9/8 (26.5/21.6) 0.59
Peritoneal carcinomatosis (yes/no) 33/38 8/9 (24.2/23.7) 0.15
Ascites (yes/no) 24/47 6/11 (25.0/24.4) 0.23
GOOSS-D7¼ 3 (yes/no) 39/32 7/10 (17.9/31.2) 0.005

��
0.28 0.10–0.74 0.01

�

Stent brand (WallFlex/Bonastent) 41/30 13/4 (31.7/13.3) 0.14

CI ¼ confidence interval, CT¼ chemotherapy, GOOSS-D7¼ gastric outlet obstruction scoring system value at day 7, HR¼ hazard ratio,
RT¼ radiotherapy.�
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as an independent and novel predictor of stent patency. In the
study by Piesman et al,11 it was demonstrated that 56% of the

P< 0.05.��
P< 0.01.
patients receiving stent insertion attained GOOSS 2 to 3 at 7
days after stent insertion, whereas in our study, 80.3% of the
patients receiving stent insertion attained GOOSS 2 to 3 at 7

TABLE 4. Univariate and Multivariate Analyses of Survival

Univar

Variable Number Dea

Age (<70/�70 y) 34/37 94
Sex (M/F) 45/26 95
ECOG (�2/<2) 43/28 97.
Tumor origin (gastric/nongastric cancer) 51/20 96
Staging (IV/III) 62/9 98.
Location of obstruction (stomach/duodenum) 54/17 96
Length of stenosis (<4.5/�4.5 cm) 44/27 97.
Length of stent (�9/>9 cm) 41/30 10
Previous RT (yes/no) 9/62 10
Post-RT (yes/no) 14/57 10
Previous CT (yes/no) 35/36 10
Post-CT (yes/no) 34/37 94
Peritoneal carcinomatosis (yes/no) 33/38 10
Ascites (yes/no) 24/47 10
GOOSS-D7¼ 3 (yes/no) 39/32 94
Stent brand (WallFlex/Bonastent) 41/30 10

CI ¼ confidence interval, CT¼ chemotherapy, ECOG¼Eastern Cooper
system value at day 7, HR¼ hazard ratio, RT¼ radiotherapy.�

P< 0.05.��
P< 0.01.���
P< 0.001.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
days after stent insertion. Although, the study by Piesman et al11

did not investigate the correlation between GOOSS values and

stent patency, they found that 48% of the patients attaining
GOOSS 2 to 3 at 7 days after stent insertion remained on solid
food until death or last follow-up in a 24-week follow-up period.

iate Analysis Multivariate Analysis

th (%) P Value HR 95% CI P Value

.1/100 0.53

.6/100 0.06 0.66 0.38–1.13 0.13
7/96.4 0.04

�
1.39 0.68–2.84 0.37

.1/100 <0.001
���

0.25 0.06–0.97 0.045
�

4/88.9 0.09 1.09 0.46–2.55 0.85
.3/100 <0.001

���
0.65 0.16–2.54 0.53

7/96.3 0.51
0/93.3 0.35
0/96.8 0.02

�
1.94 0.81–4.66 0.14

0/96.5 0.80
0/94.4 0.20
.1/100 <0.001

���
0.38 0.19–0.76 0.006

��

0/94.7 0.004
��

3.09 1.04–9.19 0.04
�

0/95.7 0.009
��

0.89 0.34–2.31 0.80
.9/100 0.001

��
0.87 0.45–1.68 0.67

0/93.3 0.77

ative Oncology Group, GOOSS-D7¼ gastric outlet obstruction scoring
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Therefore, the observation of GOOSS at day 7 could predict
stent patency, which is useful in clinical practice.

In this study, nongastric cancer origin, no poststent CT,
and peritoneal carcinomatosis were associated with shorter
survival. Kim et al26 compared the clinical outcome of MGOO
caused by gastric cancer and pancreatic cancer and found that
the survival was longer in gastric cancer than in pancreatic
cancer. Similarly, Jemal et al27 reported that the survival of
pancreatic cancer was shorter than those of gastric cancer and
duodneal cancer. Furthermore, the fact that CT might prolong
survival in patients with advanced gastric and pancreatic
cancer has been demonstrated.28–30 Even cholangioacarci-
noma, a relative poor respondor to CT, still benefited from
CT with prolonged survival.31 Peritoneal carcinomatosis, how-
ever, was considered as poor prognostic sign in gastrointestinal
cancer even than distant metastasis.32 Patients with peritoneal
carcinomatosis from gastric origin had median survival of 1 to
3 months.33 CT could improve survival of metastatic gastric
cancer up to 7 to 10 months,34 but none of the same improve-
ment was reported in patients with peritoneal carcinomastasis
from gastric cancer.35

In this study, patients with gastric cancer had significantly

FIGURE 3. Survival curves in (A) overall patients, (B) patient wi
peritoneal carcinomatosis, or (D) patients with or without postste
longer duration of survival and stent patency followed by
pancreatic cancer and cholangiocarcinoma. Kim et al26 reported
that the median survival period in the patients with gastric

6 | www.md-journal.com
cancer and MGOO was significantly longer than that in the
patients with pancreatic cancer and MGOO. However, the
cumulative stent patency did not differ between the 2 groups.
We thought the difference in the duration of stent patency might
result from the relative shorter survival in pancreatic cancer and
cholangiocarcinoma in our study. First, the relatively high
proportion of advanced stages in pancreatic cancer and cho-
langiocarcinoma (all stage IV) than in gastric cancer was noted.
Second, previous studies showed that the mean survival time of
gastric cancer was longer than that of pancreatic cancer and
cholangiocarcinoma.27,29 Thus, shorter stent patency time in
pancreatic and cholangiocarcinoma groups might partly be
attributed to death which was considered as censor of stent
patency in this study.

In conclusion, metallic stent placement is a safe and
effective method for relieving patients with symptoms of
GOO. GOOSS 3 point at day 7 is a novel predictor of stent
patency. Although the rate of stent fracture in the Bonastent
group is significantly higher than the WallFlex group, the
procedure-related complications, restenosis, and reintervention
rates were still comparable in the 2 stent groups. Our study was
retrospective in nature and had relatively small patient numbers.

astric or nongastric cancer origin, (C) patients with or without
chemotherapy after stent placement.
Whether stent fracture has a significant clinical impact and
whether types of brand indeed matter deserve further prospec-
tive studies to elucidate.

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
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